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I have worked in the field of lactation since the
early 1960s, first as a La Leche Leader and later as
a lactation consultant when it became a professional
practice discipline in 1985. As I look back over
those years I am struck both by how different things
are now and by how much things have stayed the
same. Although the breastfeeding initiation rate in
the United States has risen to almost 70 percent––a
vast improvement from 20 percent in the 1960s!––it
still takes time and patience to help a new breast-
feeding mother get her baby onto the breast.

New knowledge has changed the field. Re-
search studies now verify that breastfed children are
more intelligent and that not breastfeeding costs the
U.S. health care system billions of dollars annually.
Because of the new awareness of the importance of
breastfeeding, the number and influence of lacta-
tion consultants has expanded.  The International
Board of Lactation Consultants has certified more
than 10,000 health care workers in 36 countries.
Most hospitals, large and small, offer lactation ser-
vices of some type and employ lactation consul-
tants.  Lest anyone question the powerful, positive
influence of interventions by health care workers on
breastfeeding, they only need to review the table of
intervention studies in Chapter 2. At the same time,
lest we follow that conflicted path that led to the
medicalization of childbirth, we must listen to
voices that warn of the danger of lactation consul-
tants medicalizing infant feeding.

Other changes affect lactation practice. The in-
surance industry now drives the health care system,
reversing the reward system in favor of short hospi-
tal stays, which are now two days or less in the U.S.
for vaginal births. While these short stays mean that
breastfeeding mothers and babies return home less
likely to be exposed to hospital infections and to
supplementary feedings, this brief time allows al-
most no opportunity to ensure that the baby is
breastfeeding effectively. Mothers still needing care
themselves return home to assume full-time child-
care before they feel physically able to do so. Fol-
low-up care of a new family at home should be
universal, yet many mothers of preterm and “near-
term” breastfed infants who are developmentally

immature leave the hospital without any plan for as-
sistance.

This text brings together in a single volume the
latest clinical techniques and research findings that
direct evidence-based clinical practice. I have been
fortunate in being able to enlist a dozen breastfeed-
ing experts recognized around the world to help with
the writing of this extensive volume. Dr. Kathleen
Auerbach, the much-missed former co-author of this
book, remains as co-author of two chapters. 

Over 1,000 research studies support the clinical
recommendations in this book. The Internet and
MEDLINE made the literature searches so much
easier for this edition––a sea of change from writing
the first two editions. The Internet also made possi-
ble quick correspondence with colleagues and
chapter authors as this book progressed. Addresses
of helpful resources on the Internet have been
added to each chapter.

Like the earlier editions, the third edition of this
text has a clear clinical focus. A new chapter on in-
fant assessment reflects current expectations that
the health care worker working with the breastfeed-
ing dyad can perform a total assessment of the
baby. Nearly every chapter contains a clinical im-
plications section. Important concepts discussed 
in chapters are summarized at the end of each 
chapter––a new feature that will make studying eas-
ier. Throughout the book are new references
deemed by the authors to be the most important
from the vastly expanded research and clinical lit-
erature. Some older references that introduced new
ideas that are now accepted common knowledge
have been regretfully removed to make room for
new research. The glossary of key terms relating to
lactation has been expanded in this edition.

Section 1 contrasts the past and present. Chap-
ter 1 presents the history of breastfeeding by plac-
ing lactation and breastfeeding in its historical
context. Chapter 2 fast-forwards to the work of the
present-day health care worker who specializes in
lactation and breastfeeding, and it addresses the re-
ality of work-related issues of lactation consulting.

Section 2 focuses on basic anatomic and bio-
logic imperatives of lactation. Clinical application of
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techniques must be based on a clear understanding
of the relationships between form, function, and bio-
logical constructs. Thus this section, too, provides
the background upon which to understand other as-
pects of lactation and breastfeeding behavior.

Section 3 is the clinical “heart” of the book that
describes the basics of what to do, when to do it, and
how to do it when one assists the lactating mother.
Section 3 thus concerns itself with the perinatal pe-
riod in the birth setting and concerns during the
postpartum period following the family’s return
home—notably breast problems, neonatal jaundice,
and infant weight gain.  This section also addresses
special needs of preterm babies and their mothers,
and it critically evaluates breastfeeding devices and
recommends how and when they are most appro-
priately used. It concludes with a review of the de-
velopment and current activities of human milk
banking.

The first part of Section 4 focuses on the
mother: maternal nutrition, the mother’s health,
and returning to work. The topics then turn to the
infant and child’s health and special health needs.
The techniques of infant assessment are explained

and demonstrated with photographs in a new chap-
ter. The section ends with a discussion of maternal
sexuality and fertility.

Section 5 begins with a careful look at research––
how it is conducted, why ongoing research is
needed, and how research findings can be applied in
clinical settings. The principles of education, the cor-
nerstone of clinical practice, are explored next. The
book concludes with the socio-cultural context of the
breastfeeding family and explores the different ways
in which the breastfeeding family functions within
that context. 

To avoid linguistic confusion, the book uses the
following conventions. The word nursing (in italics)
in the text refers to the profession. Nursing, mean-
ing breastfeeding, is always shown in ordinary
Roman type. The masculine pronoun has been
used to denote the infant or child throughout the
text as a matter of convenience to distinguish the
child from the breastfeeding mother. Nurses, lac-
tation consultants, and other health care workers
are referred to by feminine pronouns, although we
recognize here that males serve in all health care
professions.
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Just as the breastfeeding course flows and ebbs in
a woman’s life, so breastfeeding has experienced
flows and ebbs through the centuries. It takes a vil-
lage to return to breastfeeding, and community-based
programs that promote breastfeeding are successfully
and steadily increasing the rate of breastfeeding
around the world.

As more mothers choose to breastfeed, the need for
specialized help increases also. The visibility and ac-
ceptance of lactation consulting as an allied health
profession offers opportunities for practice in hospi-
tals, the community, and in private practice. Ran-
domized clinical trials consistently demonstrate that
lactation consultant services lengthen a mother’s
breastfeeding course and save money through health-
ier mothers and babies.

Historical and Work Perspectives

1

S E C T I O N

1
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1
C H A P T E R

Throughout the world today, an infant is apt to re-
ceive less breastmilk than at any time in the past.
Until the 1940s, the prevalence of breastfeeding
was high in nearly all societies. Although the feed-
ing of manufactured milks and baby milks had
begun before the turn of the century in parts of Eu-
rope and North America, the practice spread slowly
during the next decades. It was still generally lim-
ited to segments of population elites, and it in-
volved only a small percentage of the world’s
people. During the post–World War II era, how-
ever, the way in which most mothers in industrial-
ized regions fed their infants began to change, and
the export of these new practices to developing na-
tions was underway.

Evidence About Breastfeeding 
Practices
How do we know what we “know” about the preva-
lence of breastfeeding? (The word prevalence is used
here to mean the combined effect of breastfeeding
initiation rates and breastfeeding continuance rates.)
Before attempting to trace trends in infant feeding
practices, let us consider the nature of the evidence.

Tides in Breastfeeding Practice
Mary Margaret Coates and Jan Riordan

Large-Scale Surveys

National surveys that produce the kind of represen-
tative data that allow statistical evaluation have been
available only since 1955. These surveys consist pri-
marily of national fertility or natality surveys and of
marketing surveys conducted by manufacturers of
artificial baby milk. For most, exclusive breastfeed-
ing is not a separate statistic. However, the percent-
age of exclusive breastmilk feedings at hospital
discharge can be found in state birth certificate data-
bases (Feldman-Winter et al., 2002). A brief descrip-
tion of national surveys conducted in the United
States follows (Grummer-Strawn & Li, 2000):

● National Health Interview Survey: A personal in-
terview is conducted in 43,000 households.
Questions about incidence and duration of
breastfeeding are asked.

● National Health and Nutrition Examination Survey
(NHANES): Breastfeeding data are periodically
collected from personal interviews in the home.

● National Survey of Family Growth (NSFG): Per-
sonal interviews are conducted every 6 years.
Standard questions on incidence, duration, and
exclusivity are included.
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● Pediatric Nutrition Surveillance System (PedNSS):
Statistics of breastfeeding incidence and duration
in low-income populations are collected in pub-
lic health clinics and reported annually. National,
state, county, and clinic data are analyzed.

● WIC Participant Characteristics Study: Data on
breastfeeding are collected each even-num-
bered year by the Department of Agriculture.

● Ross Laboratories Mothers Survey: Questionnaires
are mailed to new mothers whose names are
obtained from a national sample of hospitals
and physicians. For marketing purposes, data
on type of milk fed is collected for up to 12
months for a given cohort. Data are published
on an ad hoc basis. The survey currently func-
tions as a baseline and monitoring data source
for breastfeeding goals in Healthy People 2010.

● Mead-Johnson Longitudinal Study of Infant Feeding
Practices: For marketing purposes, a panel of in-
fants is followed for 12 months. Data is col-
lected on incidence of, duration of, and
changes in breastfeeding frequencies.

Outside the United States, representative data
for countries in Latin America, Asia, Africa, and the
Middle East are derived from three sources. World
Fertility Surveys are sponsored by the Office of
Population within the United States Agency for In-
ternational Development (USAID), the United Na-
tions Fund for Population Activities, and the United
Kingdom Office of Development Assistance (Light-
bourne, Singh, & Green, 1982). The World Health
Organization began ongoing surveys on infant
feeding in the mid-1970s. Its Global Data Bank on
Breast-Feeding pools information garnered from
well-designed nutrition and breastfeeding surveys
around the world; on the basis of these data, breast-
feeding practices are periodically summarized. The
most recent summary appeared in 2000 (WHO,
2000). Finally, demographic and health surveys
were initiated in 1984; these ongoing surveys are
sponsored jointly by USAID and governments of
host countries in which the surveys are made.

Other Evidence

Until the last several decades, breastfeeding was the
unremarkable norm. Thus what we “know” about

breastfeeding from much earlier times often must be
inferred from evidence of other methods of feeding
infants. Most historical material available in English-
language literature derives from a rather limited ge-
ographic area: Western Europe, Asia Minor, the
Middle East, and North Africa. Written materials,
which include verses, legal statutes, religious tracts,
personal correspondence, inscriptions, and medical
literature, extend back to before 2000 BC.

Some of the earliest existing medical literature
deals at least in passing with infant feeding. An
Egyptian medical encyclopedia, the Papyrus Ebers
(c. 1500 BC), contains recommendations for increas-
ing a mother’s milk supply (Fildes, 1986). The first
writings to discuss infant feeding in detail are those
of the physician Soranus, who practiced in Rome
around AD 100; his views were widely repeated by
other writers until the mid-1700s. It is not immedi-
ately apparent to what degree these early exhorta-
tions either reflected or influenced actual practices.
Many writings before AD 1800 deal primarily with
wet nurses or how to hand-feed infants.

Archeological evidence provides some informa-
tion about infant feeding prior to 2000 BC. Some of
the earliest artifacts are Middle Eastern pottery fig-
urines that depict lactating goddesses, such as Ishtar
of Babylon and Isis of Egypt. The abundance of this
evidence suggests that lactation was held in high re-
gard (Fildes, 1986). Such artifacts first appear in sites
about 3000 BC, when pottery making first became
widespread in that region. Information about infant
feeding may also be derived from paintings, inscrip-
tions, and infant feeding implements.

Modern ethnography has a place of special im-
portance. By documenting the infant feeding prac-
tices of present-day nontechnological hunter-gath-
erer, herding, and farming societies, ethnographers
expand our knowledge of the range of normal breast-
feeding practices. At the same time, they provide a
richer appreciation of cultural practices that enhance
the prevalence of breastfeeding. Such studies are also
our best window into breastfeeding practices that
may be the biological norm for Homo sapiens sapiens.

In summary, the historical aspect of this chapter
deals with limited data from a limited social stratum in
a limited geographic region. However, the common
threads of these data provide a useful context within
which we may better understand modern breastfeed-
ing practices, especially in Western cultures.
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FIGURE 1–1. The antiquity of lactation. The bottom
line shows the approximate times of first appearance
of lactating precursors of modern humans and of reg-
ular use of nonhuman animal milk by humans.

The Biological Norm in Infant Feeding
Early Human Evolution

The class Mammalia is characterized principally by
the presence of breasts (mammae), which secrete
and release a fluid that for a time is the sole nour-
ishment of the young. This manner of sustaining
newborns is extremely ancient; it dates back to the
late Mesozoic era, some 100 million years ago. (See
Figure 1–1.) Hominid precursors first appeared
about 4 million years ago; the genus Homo has ex-
isted for about 2 million years. The currently dom-
inant human species, Homo sapiens sapiens, has
existed for perhaps 40,000 years. Information about
breastfeeding practices among our earliest ances-
tors is uncertain, although other information about
Paleolithic societies that existed 10,000 or more
years ago sheds light on this subject.

Early Breastfeeding Practices

Diets reconstructed by archeological methods re-
veal that the Late Paleolithic era, roughly 40,000 to

10,000 years ago, was populated by pre-agricultural
peoples who ate a wide variety of fruits, nuts, veg-
etables, meat (commonly small game), fish, and
shellfish. This diet closely resembles that of twenti-
eth-century hunter-gatherer societies. Therefore,
the infant-feeding practices of societies today may
reflect breastfeeding practices of much earlier (pre-
historic) times. Consider the breastfeeding practices
of the ¡Kung of the Kalahari Desert in southern
Africa (Konner & Worthman, 1980) as well as
hunter-gatherer societies of Papua New Guinea and
elsewhere (Short, 1984). Among these people,
breastfeeding of young infants is frequent (averag-
ing four feeds per hour) and short (about 2 minutes
per feed). It is equally distributed over a 24-hour
period and continues, tapering off gradually, for
two to six years. These breastfeeding patterns are
considered a direct inheritance of practices that pre-
vailed at the end of a long, and dietetically stable,
evolutionary period that ended about 10,000 BC.
This assumption is supported by observations of the
human’s closest primate relative, the chimpanzee,
which secretes a milk quite similar to that of hu-
mans, suckles several times per hour, and sleeps
with and nurses its young at night (Short, 1984).

The Replacement of Maternal 
Breastfeeding

Wet-Nursing

Wet-nursing may not have been the earliest alterna-
tive to maternal breastfeeding, but it was the only
one likely to enable the infant to survive. Wet-nurs-
ing is common, although not universal, in tradi-
tional societies of today and (by inference) among
ancient human societies. An already-lactating
woman may have been the most obvious choice for
a wet nurse, but women who stimulate lactation
without a recent pregnancy have been described in
many traditional societies (Slome, 1976; Wiesch-
hoff, 1940).

Wet-nursing for hire is mentioned in some of
the oldest surviving texts, which implies that the
practice was well established even in ancient times.
The Babylonian Code of Hammurabi (c. 1700 BC)
forbade a wet nurse to substitute a new infant for
one who had died. The Old Testament Book of Ex-
odus (c. 1250 BC) records the hiring of a wet nurse
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for the foundling Moses; the fact that the “wet
nurse” was Moses’s own mother is incidental. The
epic poems of Homer, written down around 900
BC, contain references to wet nurses. A treatise on
pediatric care in India, written during the second
century AD, contains instructions on how to qualify
a wet nurse when the mother could not provide
milk. The Koran, written about AD 500, also per-
mits parents to “give your children out to nurse.”

Although the history of wet-nursing has contin-
ued virtually unbroken from the earliest times to
the present, the popularity of the practice among
the elite classes who used it most has waxed and
waned. In England during the 1600s and 1700s and
elsewhere in Europe, the middle classes began to
employ wet nurses. The use of less attentive nurses
and the sending of infants greater distances from
home diminished maternal supervision of either
nurse or infant. Often infants were not seen by their
parents from the time they were given to the nurse
until they were returned home after weaning (pro-
viding they lived). However, by the latter part of
the 1700s wet nursing was on the decline in North
America and England (except in foundling hospi-
tals), owing to increased public concern regarding
the moral character of wet nurses and the quality of
the care they provided. In France, government offi-
cials and physicians led a campaign against wet
nursing. Some women recalling this period of his-
tory proudly reported that they nursed their babies
themselves (Yalom, 1997). Throughout this long pe-
riod, wet nurses were used sometimes because of
maternal debility but more often because of the so-
cial expectations of the class of women who could
afford to hire a wet nurse in order to free them for
obligations incumbent upon highborn ladies. Thus
the use of wet nurses by social elites foreshadows
the demographic pattern later seen in the use of
manufactured baby milks.

Hand-Fed Foods

The Agricultural Revolution. The idea that an-
imal milks are suitable foods for human infants is
reflected in such myths as that of Romulus and
Remus, the mythical founders of Rome, who are
usually depicted as being suckled by a wolf. Sur-
prisingly, the currently most popular hand-fed in-
fant foods––animal milks and cereals––did not

become part of the human diet until well along in
human history. Cereal grains first appeared only
about 10,000 years ago, and animal milks some-
what later (McCracken, 1971). The widespread
adoption of these foods was made possible by the
development of agriculture and (later) animal hus-
bandry. Perhaps because of the availability of new
weaning foods, periods of lactation that normally
lasted three to six years were shortened to about
two years in farming and herding societies (Schae-
fer, 1986).

Gruels. In much of the world, the soft foods
added most commonly to the infant diet have been
gruels containing a liquid, a cereal, and other sub-
stances that added variety or nutritional value. The
cereal might be rice, wheat, or corn. It might be
boiled and mashed; ground and boiled; or, as in the
case of bread crumbs, ground, baked, crushed, and
heated. The liquid might be animal milk, meat
broth, or water. Eggs or butter might also be added.
If grains are not commonly eaten, similar soft foods
for infants are based on starchy plants such as taro,
cassava, or plantain.

Animal Milks. Animal milks are a relatively re-
cent addition to the human diet; this is implied ge-
netically, because children beyond weaning age
commonly do not produce lactase, an enzyme
needed to digest the milk sugar lactose. In cultures
that traditionally do not use animal milks, such as
those in Mexico or Bangladesh or Thailand, some
children may be lactose-intolerant before 1 year of
age; in those cultures that use animal milks abun-
dantly, the onset of lactose intolerance occurs con-
siderably later––after age 10––in Finland (Simoons,
1980). Adult lactose tolerance is common only in
cultures in which animal milks have traditionally
been an important part of the diet, such as those of
northern Europe and western Asia (McCracken,
1971).

Feeding Vessels. The earliest “vessel” used to
hand-feed an infant was undoubtedly the human
hand, and the foods so fed were probably soft or
mashed, rather than liquid. The earliest crafted ves-
sels for feeding liquids were probably animal horns
pierced by holes in the tips; such horns continued
to be used into the 1900s in parts of Europe. The
oldest pottery vessel thought to have been used for
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infant feeding, a small spouted bowl found in an in-
fant’s grave in France, is dated c. 2000–1500 bc (La-
caille, 1950). Small spouted or football-shaped
bowls have been found in infant burial sites in Ger-
many (c. 900 bc) and in the Sudan in North Africa
(c. 400 bc) (Lacaille, 1950). These utensils suggest
that hand-feeding of infants has been attempted for
more than three millennia. (See Figure 1–2.)

Timing of the Introduction of Hand-
Feeding

What archeological evidence cannot tell us is why
or how much these infants were hand-fed. Neonates
may temporarily be offered certain foods as
prelacteal feeds; young infants may be offered oc-
casional tastes of other foods, and they will be of-
fered increasing amounts of soft foods as they make
the transition to the adult diet (mixed feeds). Fi-
nally, infants may be reared from birth on other
foods (artificial feeding).

Prelacteal Feeds. Many of the world’s infants,
even those who later will be fully breastfed, receive
other foods as newborns. Of 120 traditional soci-
eties (and, by inference, in many ancient preliterate
societies) whose neonatal feeding practices have
been described, 50 delay the initial breastfeeding
more than two days, and some 50 more delay it one
to two days. The stated reason is to avoid the feed-
ing of colostrum, which is described as being dirty,
contaminated, bad, bitter, constipating, insufficient,
or stale (Morse, Jehle, & Gamble, 1990).

Early medical writers in the eastern Mediter-
ranean region (Greece, Rome, Asia Minor, and
Arabia) and later in Europe––from Soranus through
those of the 1600s––also discouraged the use of
colostrum for feeding. These writers recommended
avoiding breastfeeding for periods as short as one
day (Avicenna, c. AD 1000) to as long as three weeks
(Soranus, c. AD 100). Commonly, to promote the
passage of meconium, the newborn was first given
a “cleansing” food such as honey, sweet oils (such as
almond), or sweetened water or wine.

In Europe, the fear of feeding an infant
colostrum may have contributed to the undermin-
ing of maternal breastfeeding, at least among the
upper classes, and spread wet-nursing (Deruisseau,
1940). A similar charge has been leveled at the
prelacteal bottle feeds commonly given in Western
(or Western-style) hospital nurseries; many studies
show that early bottle-feeds undermine breastfeed-
ing and increase the mother’s use of manufactured
baby milk. One can only wonder if Western hospi-
tal practices, which include delayed first breastfeed-
ing and prelacteal feeds of water or artificial baby
milk, are technological vestiges of this widespread
traditional “taboo.”

Not all published work supports the idea that
prelacteal feeds and a delay in initiating breastfeed-
ing reduce the likelihood of continued lactation (see
Chapter 24). Some authors believe that ensuing
breastfeeding is associated with the maternal per-
ception that prelacteal feeds are appropriate. They
hold that a particular set of culturally approved 
maternal behaviors follows the commencement 
of breastfeeding: nearly constant contact with or
proximity to the infant; breastfeeding ad lib day 
and night; and no further use of feeding bottles 
(Nga & Weissner, 1986; Woolridge, Greasley, &
Silpisornkosol, 1985).

Mixed Feeds. On the basis of current practices of
many traditional societies, early mixed feedings
may be the most common infant-feeding regimen
(Dimond & Ashworth, 1987; Kusin, Kardjati, & van
Steenbergen 1985; Latham et al., 1986).

Mixed feeding is widely practiced, even during
the time when breastmilk forms the foundation of
the infant diet. In many regions, such as Africa and
Latin America, breastfeeding continues into the sec-
ond or third year of life. In non-Western cultures,

FIGURE 1–2. An English Staffordshire Spode nursing
bottle, c. 1825. (Courtesy V. H. Brackett.)
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FIGURE 1–3. UNICEF photograph of thriving breast-
fed twin and his dying bottle-fed sister. (Courtesy of
Children’s Hospital, Islamabad, Pakistan.)

hand-fed foods include tea infusions, mashed fruits,
and a variety of starchy gruels or pastes. Where the
use of a particular food dominates a culture (e.g.,
rice in many parts of Asia), that food is usually the
principal family food fed to an infant ( Jelliffe, 1962).
In some (mostly non-Western) cultures, such foods
are offered to weaning infants in such a way that
they supplement, rather than replace, breastmilk
(Greiner, 1996; Whitehead, 1985) and thus do not
appreciably hasten complete cessation of breast-
feeding. The use of feeding bottles, however, can
shorten the weaning interval, the period between
full sustenance by breastmilk and full sustenance by
family foods (Winikoff & Laukaran, 1989).

Hand-Feeding from Birth. In a few regions of
northern Europe (e.g., Switzerland, Finland, and
Iceland) a cool, dry climate and a tradition of dairy
farming permitted the survival of at least some in-
fants who were fed cow milk nearly from birth.
From at least the 1400s in Switzerland and Finland,
breastfeeding was actively discouraged (Fildes,
1986). However, even in climatically optimal areas,
hand-feeding was hazardous. In Iceland infants
were hand-fed during the 1600s and 1700 despite
disastrous results; married women bore as many as
30 infants because so few survived (Hastrup, 1992).
In France, some foundlings and infants with
syphilis were fed directly from goats; this practice
was first described in writings in the 1500s, and it
persisted until the early 1800s (Wickes, 1953a). Of
necessity, foundling hospitals of the 1700s and
1800s in Europe and the United States hand-fed in-
fants but with appalling mortality rates: up to 100
percent died. (See Figure 1–3.) However, by the
mid-1900s in industrialized countries, hand-feeding
from birth had become the norm and hand-fed in-
fants survived and grew. Why did that happen?

Technological Innovations in Infant
Feeding

The Social Context

During the late 1800s and the early 1900s, high in-
fant mortality, even among infants cared for at
home, was a major public concern. Physicians and
parents recognized that poorly nourished children
were more susceptible to illness. Between 1910 and

1915 the newly created United States Children’s Bu-
reau sponsored several studies of infant mortality in
major cities. Each study showed that babies fed ar-
tificial milks (i.e., anything other than mother’s
milk) were three to five times as likely to die as
those who were breastfed. The studies also docu-
mented that both the rate of breastfeeding and the
rate of infant mortality were linked: each increased
steadily as family income decreased. In summariz-
ing these results Williamson (1915) commented that
“the disadvantages of a low income were sufficient
to offset the greater prevalence of breast feeding
among the babies of the poorer families.” During
this same period, a similar observation was made in
England, where high infant mortality prevailed
among poor, working-class mothers, 80 percent of
whom breastfed their infants (Levenstein, 1983).
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As women’s aspirations for community service
and commercial involvement were rising, Victorian
beliefs about modesty discouraged breastfeeding in
public. Advertising, which promoted bodily cleanli-
ness, may have led to associating breastmilk with
body fluids that were unclean or noxious, a notion
that persists to this day, at least in North America
(Morse, 1989). Advances in the prevention of dis-
ease, largely through public health measures re-
lated to sanitation, extended an expanding faith in
“modern science” in general to “modern medicine”
in particular. Women’s magazines developed a wide
audience of readers interested in female accom-
plishments outside the home, in modern attitudes,
and in technological innovations; these same maga-
zines reinforced concerns about infant health. An
1880 issue of the Ladies’ Home Journal contained this
statement (Apple, 1986):

If fed from your breast, be sure that the quantity and
quality supply his demands. If you are weak or worn
out, your milk cannot contain the nourishment a
babe needs.

The Technological Context

Between about 1860 and 1910, scientific advances
and technological innovations created many new
options in infant feeding that appeared to enhance
infant survival. The upright feeding bottle and rub-
ber nipple, each of which could be cleaned thor-
oughly, made artificial feeding easier and safer.
New foods to be used with this equipment ap-
peared. Large-scale dairy farming produced abun-
dant supplies of cow milk, which was marketed first
as canned evaporated milk and later in condensed
(i.e., highly sweetened to retard spoilage) or dried
forms.

This technological ferment, fueled both by the
need for improved infant health care and by a pop-
ular belief in the ability of science and technology
to provide answers, attracted analytical chemists.
Around 1850 chemists had begun to turn their at-
tention to food products. Early investigations (now
viewed as rudimentary) into the composition of
human and cow milk convinced them that “the
combined efforts of the cow and the ingenuity of
man” could construct a food the equal of human

milk (Gerrard, 1974). Patented foods, such as
Liebig’s Food and Nestle’s Milk Food, were first
marketed in Europe and the United States in the
1860s. The Nestle’s product was a mixture of flour,
cow milk, and sugar that was to be dissolved in milk
or water before feeding. Milk modifiers, such as
Mellin’s Food, and milk foods, such as Horlick’s
Malted Milk, were popular in the United States by
the 1880s.

Extravagant claims for these foods (Liebig’s
Food was called “the most perfect substitute for
mother’s milk”) were combined with artful adver-
tising that played on fears for the health of the in-
fant and faith in modern science (Apple, 1986). (See
Figure 1–4.) A hundred years later we see these ad-
vertising themes played again and again.

In the 1890s, physician Thomas Rotch devel-
oped a complex system of modifying cow milk 
so that it more closely resembled human milk.
Rotch observed that the composition of human
milk varies, as do digestive capacities in infants.
He devised mathematical formulas to denote the
proportions of fat, sugar, and protein in cow milk
that some infants required at a particular age
(Rotch, 1907). The result was an exceedingly com-
plex system of feeding that required constant in-
tervention by the physician, who often changed
the “formula” weekly. Supervising infant feeding
then became a principal focus of the newly emerg-
ing specialty of pediatrics.

Commercial advertising promoted the use of
manufactured infant milks to both mothers and
physicians. The basic themes––a mother’s con-
cern for her infant’s health, the perfection of the
manufactured product, and the difficulty of
breastfeeding––have persisted over the years
(Apple, 1986).

The Role of the Medical Community

Regulation of Childbirth. During the early part
of this century, childbirth moved from home or
midwife-attended births largely to hospitals, where
a birthing woman was separated from her family
and attended by hospital staff. During the middle
part of this century, hospital routines and the use of
general anesthesia during labor and delivery sepa-
rated mother and infant much of the time in the
early postpartum period. Bottle-feedings by nursery
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FIGURE 1–4. An advertisement for artificial infant
milk that appeared in the Ladies’ Home Journal in
1895.

staff became increasingly common. Normal post-
partum hospital stays in the United States length-
ened; during the 1930s and 1940s, they were
sometimes as long as two weeks. This period, in-
tended to permit the mother to recuperate from (an
often highly medicated) childbirth, resulted as well
in a return home with an impaired breastmilk sup-

ply and a baby who was accustomed to bottle-feed-
ing. Bain (1948) notes that babies who were older
than eight days at discharge were less apt to be
breastfed than were younger ones.

Regulation of Breastfeeding. Underlying many
changes in the feeding of infants was a “regulatory”
frame of mind, the seeds of which had been sown
in Europe as early as the 1500s. The advent of book
printing about this time permitted a much wider
dissemination of works on infant care. Their au-
thors shared a concern for the high incidence of
gastrointestinal illness in infants and for high infant-
mortality rates. For reasons not at all clear today,
overfeeding was deemed a central factor in both.
Writers concerned with child care responded by ad-
vocating the regulation of feeding in order to pre-
vent presumed overfeeding.

Writing in the mid-1600s, Ettmuller (1703; cited
in Wickes, 1953a) was not the first to recommend
infrequent feedings:

Nothing is more apt to disorder the child than suck-
ling it too often, since large quantities of milk stag-
nating in the stomach, must needs corrupt . . .
especially if fresh milk be pour’d in before the pre-
ceding be digested.

Some 250 years later in 1900, Pierre Budin
(1907; cited in Wickes, 1953b), a French obstetri-
cian famous for his early interest in premature in-
fants and for his advocacy of breastfeeding, was
nonetheless typical of many others in recommend-
ing small feedings: “It is better at first to give too lit-
tle than too much, (for an underfed infant failed to
gain weight but it was free from digestive troubles).”

Even medical writers who strongly recom-
mended breastfeeding also recommended highly
regulated times for feedings––a fixed number of
feedings at fixed times. William Cadogan (1749;
cited in Kessen, 1965), whose firm endorsement of
breastfeeding and largely sound advice prompted
many privileged English women to breastfeed, ad-
vocated only four feeds per day at equal intervals,
and no night feeds! A prototype mothercraft man-
ual by Hugh Smith (1774; cited in Fildes, 1986) con-
tains excellent advice: to feed colostrum and to
allow the newborn to suckle frequently to stimulate
lactation. (See Figure 1–5.) However, it then in-
structs mothers to limit feeds, (beginning at 1
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FIGURE 1–5. A mother nursing her infant about
1900s. (With permission from M. M. Coates.)

month), to five per day timed at 7 and 10 A.M. and
1, 6, and 11 P.M. About 50 years later, after recom-
mending ad lib feeds for the first 10 days, Thomas
Bull (1849; cited in Wickes, 1953a) instructed moth-
ers to feed for the rest of the first month at regular
4-hour intervals day and night, because he also be-
lieved that irregular feeding harmed the infant.
After 1 month the night feed was to be eliminated.

These influential publications began the
process of removing the management of infant
feeding from the mother (or from the realm of
women in general) and placing it in the hands of
(usually male) “authorities.” Cadogan (1749; cited
in Kessen, 1965) commended this change that put
“men of sense rather than foolish unlearned
women” in charge, and Rotch a century and a half
later (1907) deplored that “mothers and nurses . . .
dominated the physicians.” Even as late as the
1950s US physicians ordered that newborns be
given nothing by mouth for the first 24 hours after
birth. In Australia, midwifery texts of the 1940s rec-
ommended that the baby not go to the breast until
12 hours after birth (Thorley, 2001). Now (2004) we
are anxious if a baby has not latched on to the
breast by 12 hours after birth!

Social censure and in some places statutory
laws have dictated not only when breastfeeding
should take place but also where. American women
have only just recently gained the legal right to
breastfeed in public places. Seventeen states have
passed laws that prevent women who breastfeed in
public from being charged with indecent exposure,
and a 1999 federal law makes breastfeeding legal
on all federal property (Tiedje et al., 2002).

Regulation and Industrialization. This “regu-
latory” frame of mind fit nicely with the needs of
the growing industrial sector of the economy, which
relied on efficiency and schedules governed by the
clock. Societal perceptions of infants’ innate charac-
teristics and needs were interpreted in this light
(Millard, 1990). Early in the twentieth century, in-
fants were seen as needing order imposed onto
their characters from the outside (Rossiter, 1908):

An infant two days old may be forming either a good
or a bad habit. A child that is taken up whenever it
cries is trained into a bad habit; the same principle
is true in reference to nursing a baby to stop its cry-
ing. Both these habits cultivate self-indulgence and a
lack of self-control.

“Good” mothering thus drifted toward meeting the
letter of schedules often imposed by the medical
profession rather than meeting the mutual needs of
mother and infant as expressed by and interpreted
within the dyad.

Although rigid, externally imposed schedules
diminished after the 1960s, it is still assumed in
most literature that lactation functions better when
mother and baby develop feeding routines. The
lack of some routine is usually perceived as abnor-
mal by both mother and physician (Millard, 1990).
Unfortunately, certain attitudes required of most
employees, such as an awareness of time and re-
sponsiveness within a hierarchical authority struc-
ture, are those least apt to enable a mother or a
pediatrician to accommodate the normal irregulari-
ties of early breastfeeding.

Regulation of Contraception. During the late
1950s and early 1960s, the widespread acceptance
of oral contraceptives may have also reinforced the
decline in breastfeeding (Meyer, 1968). Contracep-
tives containing estrogen and progestin reduce
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breastmilk volume and thus contribute to lactation
insufficiency, early supplementation, and early
weaning from the breast. Moreover, women who
planned to use combined estrogen and progestin
oral contraceptives were discouraged from breast-
feeding in order to avoid passing those hormones to
the infant. During this period, several million
women per year in the United States alone were
thereby removed from the pool of potential breast-
feeders. Currently marketed low-progestin contra-
ceptives pose fewer hazards to the maternal milk
supply and the baby, and often they are routinely
recommended to mothers nursing young infants
(Kelsey, 1996).

Accommodation Between Physicians, Other
Health Professionals, and Infant Milk Manu-
facturers. The relationship between physicians
and other health professionals, on the one hand,
and infant food manufacturers on the other has in
general promoted mothers’ dependency on either
the manufacturer or the physician for information
on infant feeding. In the late 1800s as proprietary
infant foods were being developed, manufacturers
advertised to both groups. By the 1920s, some
preparations were advertised to mothers but could
be purchased only by prescription or used only
after consulting a physician: the package contained
no instructions for use. By 1932 the American Med-
ical Association essentially required baby milk
manufacturers to advertise only to the medical pro-
fession (Greer & Apple, 1991). The mutual eco-
nomic benefits of this policy were clearly spelled
out in many advertisements placed by formula
manufacturers such as Mead Johnson (1930) in
medical journals:

When mothers in America feed their babies by lay
advice, the control of your pediatric cases passes
out of your hands, Doctor. Our interest in this im-
portant phase of medical economics springs, not
from any motives of altruism, philanthropy or pa-
ternalism, but rather from a spirit of enlightened
self-interest and co-operation because (our) infant
diet materials are advertised only to you, never to
the public.

For several decades this unwritten agreement
has extended also to medical education. Formula
companies spend about $10,000 per medical student
during a student’s medical education (Walker, 2001).
Many nursing and dietetic professional organizations
also accept money from formula companies to fund
continuing education, grants, and other projects.

Despite several early studies that showed breast-
fed infants to be healthier than bottle-fed ones (Grulee,
Sanford & Herron, 1934; Howarth, 1905; Woodbury,
1922), for years many physicians advised mothers that
there was little advantage to breastfeeding. This per-
sistent view was expressed up through the 1960s. For
instance, Aitken and Hytten (1960) reported that
“with modern standards of hygiene artificial feeding
on simple mixtures of cow’s milk, water and sugar is a
satisfactory substitute for breast feeding.”

The Prevalence of Breastfeeding

United States, England, and Europe

The Recent Past. The net result of these shifts in
technology and attitudes has been a rapid decline in
the prevalence of breastfeeding in Western nations
since the 1940s. In the United States, the propor-
tion of newborns receiving any breastmilk at 1
week postpartum declined steadily to a low of 25
percent in 1970 (Martinez & Krieger, 1985). The
proportion of newborns exclusively breastfed at
hospital discharge was even lower: it declined from
38 percent in 1946 (Bain, 1948) to 21 percent in
1956 and only 18 percent by 1966 (Meyer, 1968).
The period of most dramatic decline of breastfeed-
ing coincided with economic factors in the United
States that encouraged major migrations from rural
to urban areas. For example, between 1945 and
1970 approximately five million African-Americans
moved from the rural South to the urban North.
The association between internal migration from
rural to urban areas and a decline in breastfeeding
also has been noted in developing countries. Breast-
feeding rates reversed in the 1970s and rose gradu-
ally until the mid-1980s, when 52 percent of
women initiated exclusive breastfeeding in hospi-
tals and 17 percent persisted in exclusive breast-
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feeding at 6 months postpartum. Breastfeeding
prevalence then dipped for a few years but has
slowly risen since the early 1990s; breastfeeding
rates recorded in 2001 were the highest ever (see
below; Ryan, Wenjun, & Acosta, 2002).

Current Breastfeeding Practices. Breastfeed-
ing rates are slowly rising. Almost 70 percent of
hospital-born infants received any breastmilk in
the hospital; of those, 31.4 percent were still re-
ceiving any breastmilk by six months of age. (See
Figures 1–6 and 1–7.) Only about half of breast-
feeding mothers are exclusively breastfeeding at
the time of hospital discharge (Feldman-Winter et
al., 2002).

In 2000, over 80 percent of mothers living in
the Rocky Mountain and Pacific Northwest regions
reported breastfeeding their infants in the hospital.
The highest rates of breastfeeding at 6 and 12
months occurred among mothers who are white or
of Hispanic origin, over age 35, college educated,
living in the western United States, and not en-

rolled in the Women, Infants, and Children (WIC)
program.

Developing Regions

The Role of Colonial Empires. Declines in the
prevalence of breastfeeding were noted in non-
Western regions somewhat later than in the West.
Between World Wars I and II, British, French, and
German colonial empires controlled fully one fourth
of the inhabited globe and one fourth of the world’s
population. These empires served as vehicles for the
expansion of markets for artificial baby milks.

Colonial ruling elites who followed the prac-
tices of their social class in their country of origin
(which moreover placed social distance between
the elites and the nationals of the country in which
they resided) were much more likely to feed their
infants artificial milks than to breastfeed. That most
of these infants survived is due in large part to the
higher levels of sanitation and medical care that
their position in life afforded them. To some degree,
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FIGURE 1–6.
In-hospital breastfeeding
and exclusive breastfeed-
ing rates, 1965–2001.
(With permission from
American Academy of Pe-
diatrics.)



14 Historical and Work Perspectives

Any
breastfeeding
at 6 months

Exclusive
breastfeeding
at 6 months

Breastfeeding Rates at 6 Months of Age

19.8%

5.4%

3.2%

17.6%

27.1%

10.4%

32.5%

17.2%

1971 1974 1977 1980 1983 1986 1989 1992 1995 1998 2001

0

10

20

30

40

50

P
er

ce
n

t

Year

FIGURE 1–7.
Breastfeeding and exclusive breast-
feeding rates at 6 months of age,
1971–2001. (With permission from
American Academy of Pediatrics.)

these colonial elites served as unwitting role models
for indigenous peoples.

Concern for the health of indigenous peoples
led many health-care workers to transmit Western
attitudes toward infant feeding to the populations
they served by example, by direct recommenda-
tions, and by the training provided to indigenous
health-care providers. Westerners have traditionally
assumed that foods good for them must be good for
all people and have passed these prejudices on to
foreign nationals trained in Western schools (Mc-
Cracken, 1971). Perhaps because Western medical
personnel were successful at treating many other
health problems, local populations were prepared
to accept attitudes that encouraged the use of artifi-
cial baby milks. Health-care personnel in hospitals
helped to introduce the use of manufactured baby
milks and contributed to undermining breastfeed-
ing (Winikoff & Laukaran, 1989).

Colonial transportation and communication
networks and health clinics and hospitals aided the
advertisement and sale of artificial baby milks to
this huge population. The decline in breastfeeding
accelerated after World War II, in part because of
greater contact between Western health-care per-
sonnel and populations in developing countries,

and in part because relief projects shipped to war-
torn countries the surplus of skim milk, produced in
abundance by the large dairy industry in the United
States. Between 1976 and 1977, 42 transnational
companies manufactured, distributed, and mar-
keted infant milk products in four countries sur-
veyed: Ethiopia, Nigeria, India, and the Philippines
(WHO, 1981).

Infant Feeding and Infant Mortality. The rela-
tion between infant feeding and infant mortality is
complex. Infant mortality has tended to be highest
among populations in which breastfeeding was
most common: the poor. Rural mothers in Ethiopia
and Zaire reported that at least 30 percent of their
infants died, although 97 percent of mothers were
breastfeeding at 18 months postpartum, as were 80
percent of a similar group of mothers in rural Zaire
(WHO, 1981). The same relationship held in the
United States during the early 1900s.

Although widespread artificial feeding has
been associated with poorer infant survival, both
in Western nations early in this century and in de-
veloping nations in the mid-1900s, the reverse is
not always the case. The advent of primary health
care for a large portion of a population may ex-



Tides in Breastfeeding Practice 15

plain decreases in infant mortality in the face of
declines in breastfeeding. In Nicaragua, the pro-
portion of infants breastfed at 6 months declined
25 percentage points (from 58 to 33 percent) be-
tween 1977 and 1988. During this same period, in-
fant mortality declined from about 10 percent to
about 6.5 percent (Sandiford et al., 1991). It seems
clear that the pervasive problems of poverty, in
both Western and non-Western locales, were at the
root of the appalling infant mortality in impover-
ished populations.

Current Breastfeeding Practices. During the
1970s, when breastfeeding rates were generally in-
creasing in Western nations, they continued to de-
cline in the more populous developing regions.
Despite overall improvement in worldwide breast-
feeding patterns made during the 1990s, fewer
than half of all infants are exclusively breastfed for
up to 4 months. During the 1990s, rates increased
from 48 to 52 percent in the developing world
(based on 37 countries). Although global levels of
continued breastfeeding are relatively high at 1
year of age (79 percent), only around half of infants
are still breastfeeding at age 2. Thus current breast-
feeding patterns are still far from the recom-
mended levels. Canada, with a 73 percent
breastfeeding initiation rate, lags behind many
other industrialized nations (Sheehan et al., 2001).
East Asian and Pacific infants are most likely to be
exclusively breastfed (57 percent) and have the
longest median duration of breastfeeding.

African investigators report a relatively low rate
of exclusive breastfeeding, about 33 percent, but a
relatively long median duration (21 months). Gen-
eralizing breastfeeding rates reported in Europe (a
rate of 16 percent and median duration of 11
months) is difficult because only four of 50 coun-
tries, representing perhaps 20 percent of all Euro-
pean infants, provided WHO with survey results.
On the whole, the foregoing figures are estimated
to represent almost 60 percent of the world’s in-
fants. However, it is surmised that infants in coun-
tries that did not provide WHO with information
regarding breastfeeding practices are even less likely
to be exclusively breastfed and are breastfed for
even shorter periods.

Although breastfeeding, and particularly ex-
clusive breastfeeding, continued to decline during

the 1990s in some countries (Kenya, Jordan, Pak-
istan, Turkey), in other regions exclusive breast-
feeding increased at rates per year of about 1
percent (Asia exclusive of China) to nearly 13 per-
cent (Latin America and the Caribbean)
(UNICEF, 2001).

Characteristics of Breastfeeding Women in
Developing Regions. Generalizations about
demographic characteristics most likely to predict
who will breastfeed have many exceptions. In
general, rural women are more likely to begin
breastfeeding and to breastfeed longer than
urban women; poorer mothers are more likely to
breastfeed than more affluent ones. The urban
poor, often recent immigrants from more rural
areas, are the mothers among whom breastfeed-
ing rates are declining most rapidly. However, in
Kenya and Trinidad/Tobago, increases in median
duration during the 1980s occurred in a broad
range of socioeconomic and educational levels.
During this same period in the Dominican Re-
public, the median duration of breastfeeding rose
among urban mothers and among employed
mothers, although the overall median duration
dropped 15 percent.

The Cost of Not Breastfeeding
To see a world in a grain of sand
And a heaven in a wild flower,
Hold infinity in the palm of your hand
And eternity in an hour.

––William Blake, “Auguries of Innocence,” c. 1803

Although isolated voices championed breastfeeding
throughout its years of steady decline, not until the
1970s did the trend toward artificial feeding reverse
(see again Figure 1-6). What prompted this change?
The reasons are not clear but seem to reflect a wide-
spread desire by many to include simpler, more
natural practices in their lives. Basic, clinical, and
demographic research increasingly demonstrated
the benefits of breastmilk and breastfeeding to the
infant and of lactation and breastfeeding to the
mother. Later still, it has come to be recognized that
there is a cost to not breastfeeding.
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Health Risks of Using Manufactured
Infant Milks

Risks to the Infant. It has been recognized since
the advent of manufactured infant milks that in-
fants fed these products suffer more illness
(Howarth, 1905; Woodbury, 1922; Grulee, Sanford,
& Herron, 1934; Cunningham, Jelliffe, & Jelliffe,
1991). Artificially fed infants are denied the benefits
of autoimmunization, whereby the breast produces
antibodies to organisms to which the infant has
been exposed. This observation is confirmed by
more recent studies that are discussed in later chap-
ters. At the time of the earlier studies, the immuno-
logical role of breastmilk was unclear; most
deleterious effects of manufactured milks were at-
tributed to contamination. In more recent decades,
it has become established that artificial baby milk
increases the risk of ill health by many pathways
(Walker, 1993). Not only can these foods be (or eas-
ily become) contaminated, but they lack the im-
munological and other health-promoting factors
present in human milk. In addition, they contain
nutrients that are foreign to humans or are mixed in
nonphysiologic proportions. Furthermore, the act
of bottle-feeding differs from that of breastfeeding
in ways that may contribute to cardiopulmonary
problems in some infants. The effects of artificial
feeding may extend well beyond infancy.

Risks to the Mother. Artificial feeding is also
detrimental to maternal health. In the absence of
lactational amenorrhea, additional pregnancies
may ensue that adversely affect the mother’s health.
As discussed in Chapter 16, mothers who artificially
feed their infants are more likely than breastfeeding
mothers to later develop health problems such as
osteoporosis, premenopausal breast cancer, and
ovarian cancer. Bottle-feeding mothers who have
diabetes will not enjoy the same amelioration of
symptoms that may be experienced by breastfeed-
ing mothers who have diabetes (Butte et al., 1987).

Economic Costs of Using 
Manufactured Infant Milks

The presence or absence of breastfeeding affects
the economics of the family, the community, and
the nation. Some of these effects are more pro-

nounced in less developed regions, but to a degree
they also affect all segments of populations in tech-
nologically advanced regions.

Costs to the Family. Although lactation imposes
some demands on the mother’s body stores, these
demands are moderated by gastric changes that
allow women to metabolize foods more efficiently
while lactating (Illingworth, 1986; Uvnas-Moberg
et al., 1987) and by the water-conserving effect of
prolactin (Dearlove & Dearlove, 1981). Moreover,
the contraceptive effect of full, unrestricted breast-
feeding reduces a woman’s physical and economic
costs of childbearing ( Jackson, 1988; Kennedy et
al., 1989).

The direct monetary costs of rearing a breast-
feeding infant are markedly lower than those of
rearing one who is artificially fed. Approximately
150 cans of ready-to-feed manufactured baby milk
are used during the first six months of full artificial
feeding. In industrial nations, the cost of manufac-
tured baby milk may exceed the cost of additional
food for the lactating mother by two or three times
( Jarosz, 1993). The cost of infant formula for 1
month in the midwestern United States is about $80.
If the baby needs a special formula because of aller-
gies or other problems, the monthly cost to families
can be as high as $300 to $400. In developing na-
tions, the ratio is many times higher. In regions
where one third to one half of those in large urban
areas live in poverty, the cost of manufactured milks
required to provide adequate nutrition (and imple-
ments with which to feed them) is a significant por-
tion of the family income (Serva, Karim, & Ebrahim,
1986). Other members of the family may eat more
poorly because the baby is artificially fed.

An equally important consideration is the re-
duced need for medical care by breastfed infants
(particularly those who are exclusively breastfed).
The frequency and severity of illnesses in a young
infant is often inversely related to the proportion of
the diet that comes from breastmilk (Chen, Yu, &
Li, 1988). More breastfeeding increases infant in-
take of high quality protein and a variety of other
needed nutrients, and it decreases infant exposure
to potential pathogens in other foodstuffs (Habicht,
DaVanzo, & Butz, 1988). Several studies confirm
that the annual cost of not breastfeeding to the
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THE COSTS OF NOT BREASTFEEDING REPORTED BY VARIOUS
RESEARCHERS

Costs of Not 
Breastfeeding Study Sample Additional Costs

Table 1–1

Total Cost per Year

Over $3 billion annually

Over $1 billion annually

AU$11.5 million annually

$478 first 12 months per
family

$331 to $475 per infant
first 12 months

Extra $200 first 12
months for medical costs

$450–$800 first 6 months
per family in WIC

Extra $45 to $70 for first
62 days for each neonate

Weimer, 2001

Riordan, 1997

WABA, 1998

Montgomery &
Splett, 1997

Ball & Wright,
1999

Hoey & Ware,
1997

Tuttle & Dewey,
1996

Jarosz, 1993

United States and Britain
general population

United States general
population

South Australia

Colorado WIC

Arizona HMO; Scotland
general population

North Carolina HMO

California WIC

Hawaii

Otitis media, $365 million
Gastroenteritis, $10 million
Necrotizing entercolitis, $3 billion

Gastroenteritis, $291.3 million
Respiratory syncytial virus, $225 mil-
lion; Insulin-dependent diabetes, $10
to $125 million; Otitis media, $660
million

Health care costs for infants (if exclu-
sive breastfeeding increased from 60
to 80 percent)

Food vouchers for breastfeeding moth-
ers vs. medical costs for gastroenteritis
and otitis media in formula-fed infants

Office visits, drug prescriptions, hos-
pitalizations of breastfed vs. 
nonbreastfed infants

Office visits, drug prescriptions, hos-
pitalizations of breastfed vs. 
nonbreastfed infants

Medicaid expenditures for additional
health care in first 6 months vs. food
vouchers and administrative costs

Cost of extra maternal food vs. cost
of formula

Cost per First 12 Months per Family

Cost per First 6 Months per Family

Excess Cost of Formula During First Two Months

health care system is in the billions of dollars (see
Table 1–1). Weimer (2001) calculated that a mini-
mum of $3.6 billion would be saved if breastfeeding
were increased from current levels to those recom-
mended by the US Surgeon General (75 percent ini-
tiation and 50 percent continuation at 6 months).
This figure is likely an underestimation of the total

savings because it represents cost savings from the
treatment of only a few types of childhood illnesses.

The United States Breastfeeding Committee
(2002) estimated the nonmedical costs of artificial
feeding as follows:

● Families spend $2 billion per year on formula.
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● The WIC spends $578 million per year in fed-
eral funds to buy formula.

● Every 10 percent increase in breastfeeding rates
among WIC recipients would save WIC
$750,000 per year.

● If a parent misses 2 hours of work for the ex-
cess illness attributable to formula feeding,
greater than 2000 hours––the equivalent of 1
year of employment––are lost per 1000 never-
breastfed infants.

• The United States uses 110 billion BTUs of en-
ergy ($2 million) each year for processing,
packaging, and transporting formula.

Because full breastfeeding, which includes fre-
quent feeds throughout a 24-hour period, tends to
delay resumption of ovulation (Lewis et al., 1991),
spacing between births tends to increase. Births
spaced less than two years apart may increase the
mortality risk of both the older and the younger in-
fant (Retherford et al., 1989). Especially in families
living at subsistence level, the older a child is when
he or she is displaced from the breast and the fewer
the number of children in a family, the more likely
each child is to be healthy. In malnourished com-
munities, breastfeeding may substantially increase
child survival up to three years of age (Briend, Woj-
tyniak, Rowland, 1988).

Thus the breastfed infant stands a significantly
greater likelihood of surviving. The mother’s phys-
ical and emotional investment in pregnancy and
lactation and the familial investment in time and
money are repaid by the survival of a child; they
are lost to the family when that child dies.

Cost to the Community and State. Community
or national units that provide health care must re-
spond to the local epidemiology of infant illness, in
which feeding may play a major role. Morbidity is
more prevalent in artificially fed infants ( Jason,
Nieburg, & Marks, 1984; Kovar et al., 1984) re-
gardless of location. The increase of the infant pop-
ulation, resulting from the loss of the contraceptive
effect of breastfeeding, also serves to increase the
need for pediatric health care.

The debate on the economic value of breast-
feeding has focused on health costs, but estimates of

the value of the time and energy women expend on
breastfeeding are not discussed. The value of time
spent breastfeeding is neglected (along with all the
other unwaged caring work women do, including
caring for children who fall ill as a result of not
breastfeeding).

Another little-discussed aspect of the replace-
ment of breastfeeding by use of manufactured
products is that certain sectors of an economy can
become economically dependent on the payrolls
met and taxes paid by infant milk manufacturers,
especially if capital funds are obtained from outside
the country. Once they become a financial pres-
ence in a country, those manufacturers may be po-
litically and economically difficult to dislodge,
despite increases in health costs elsewhere in the
economy. In the United States, infant formula is a
$3.1 billion per year industry that generates a large
payroll in the community and tax revenues to gov-
ernmental entities.

Nonetheless, manufactured milk products
widely used for infant feeding are subsidized by the
diversion of resources (land, dairy cattle, and peo-
ple to manage both)––and by manufacturing capac-
ity pulled from other possible uses.

When one considers that more than 20 mil-
lion babies are born annually in Africa alone, it
becomes apparent that providing adequate volumes
of manufactured milks represents a staggering bur-
den and a largely unnecessary diversion of human
and monetary resources from other more benefi-
cial programs. At a time when environmental is-
sues have become paramount, these unnecessary
uses of power and raw material, not to mention
the disposal of discarded packaging, is an increas-
ing concern.

The Promotion of Breastfeeding
The many ways of encouraging mothers to breast-
feed their own infants––breastfeeding promo-
tion––may be considered to lie on a continuum. At
one end, in societies where breastfeeding is the cul-
tural norm, “promotion” consists of assuming that
mother and infant will breastfeed. This assumption
is combined with social arrangements, such as spe-
cial foods for the mother or lightened duties, espe-
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cially within the first few weeks after birth, to en-
sure that breastfeeding becomes well established.
At the other end, in societies in which artificial feed-
ing is the norm, promotion often consists of en-
couragement to breastfeed, sometimes offered by
government officials and often by healthcare pro-
fessionals or members of elite population groups,
without at the same time removing cultural barriers
to breastfeeding.

Breastfeeding Promotion in the
United States

Healthy People Statements. In 1978, the US
Public Health Service defined national health ob-
jectives with a report, Healthy People (USDHHS,
1979). One objective stated that 75 percent of
women should breastfeed at hospital discharge and
35 percent at 6 months, as opposed to the actual
1978 figures of 45 percent and 21 percent. Although
year 2000 goals were not met, even higher percent-
ages were set as goals for the year 2010. Healthy Peo-
ple 2010 (USDHHS, 2000) calls for an increase in
the rate of newborn breastfeeding to 75 percent, at
age 6 months to 50 percent, and at age 1 year to 25
percent (see Table 1–2).

In 2000, the US Department of Human Ser-
vices Office on Women’s Health developed a Blue-
print for Action on Breastfeeding, a policy-setting
document issued by the federal government to af-
firm breastfeeding. However, although the Blueprint
supports the Baby-Friendly Hospital Initiative
(BFHI), it does not endorse that program nor does

it make specific recommendations for legislation
that would support breastfeeding.

The WIC Program. Although other government
agencies in the United States also work to improve
infant nutrition, the Special Supplemental Nutrition
Program for Women, Infants, and Children––
the WIC program––probably directly affects
the greatest number of people. Established in 1972,
this program provides free nutrition counseling and
food supplements, including manufactured baby
milk, to low-income mothers and their infants.
Clients come from the population segment in the
United States least likely to breastfeed (MacGowan
et al., 1991).

The WIC program follows in the footsteps of
infant welfare programs of the 1890s and at the turn
of the century in France, England, and the United
States that operated centers where infants could be
weighed and examined weekly. These centers also
provided cow milk (“fresh and clean” in some
cases, sterilized in others) to nonbreastfeeding
mothers in an effort to reduce infant illness and
death caused by the use of contaminated milks. By
1903, such milk dispensaries were already being ac-
cused of discouraging breastfeeding because they
seemed to endorse the use of other infant milks
(Wickes, 1953b). Even today, government-spon-
sored distribution of free milk (as has occurred in
Nicaragua since 1970) has been considered one rea-
son for the decline of breastfeeding (Sandiford et
al., 1991). The WIC Program is still the largest pur-
chaser of formula sold in the United States, with a

BREASTFEEDING RATES (PERCENTAGES) AND US HEALTHY
PEOPLE 2010 BREASTFEEDING OBJECTIVES FOR THE NATION

1998 Actual 2000 Actual 2010 Goal

Initiate breastfeeding within the early postpartum period 64 68 75

Breastfeeding at 6 months after birth 29 31 50

Breastfeeding at 12 months of age 16 18 25

Source: Available at http://www.ross.com/aboutross/Survey.pdf. Accessed March 17, 2002.

Table 1–2
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budget in 2000 of about $4 billion, up from $3.7 bil-
lion in 1997.

In the late 1980s, the promotion of breastfeed-
ing became an important goal within WIC. The
Child Nutrition and WIC Reauthorization Act of
1989 required that a certain proportion of its bud-
get was to be spent on the promotion and support
of breastfeeding and that each state health depart-
ment would establish a breastfeeding promotion co-
ordinator. Today breastfeeding women have a
higher priority for enrollment in WIC programs
than do nonbreastfeeding mothers: they are pro-
vided more, and increasingly varied, foods, and
their benefits persist longer––one year, as opposed
to 6 months for nonbreastfeeders.

Despite these efforts, the increases in breast-
feeding rates of WIC enrollees have been minimal.
WIC infants initiate breastfeeding at a much lower
rate than non-WIC infants (56 percent vs. 77 per-
cent) and continue breastfeeding at 6 months at an
even lower rate compared with non-WIC infants
(20 percent vs. 40 percent). Tuttle (2000) notes that
although these increases may provide some cause
for optimism, the results “beg the question of how
the rates of breastfeeding initiation and duration
might have been different if formula were not being
dispensed from the same agency providing the ed-
ucation and support.” Women enrolled in WIC
who worked full-time had the lowest breastfeeding
rate even though they initiated breastfeeding at the
same rate as other enrollees.

US Breastfeeding Committee. In 1998, sup-
ported by the Maternal and Child Health Bureau, a
national breastfeeding conference was convened to
form a breastfeeding committee as had been recom-
mended by the Innocenti Declaration on 1990. The
United States Breastfeeding Committee (USBC)
was established, composed of representatives from
government and nongovernment organizations and
health professional associations. The committee’s
goals have been to expand awareness of the value of
breastfeeding and to recommend policies to gov-
ernment and corporate organization that increase
breastfeeding prevalence (USBC, 2001).

Legislation. Legislation intended to increase the
prevalence of breastfeeding may mandate actions
that encourage breastfeeding or discourage feeding

of artificial baby milk (or use of wet nurses) or both.
One of the earliest examples was set in around 350
BC by Lycurgus, the king of Sparta: he required not
only that mothers nurse their own infants, but that
nursing mothers be shown kindness and respect
(Hymanson, 1934).

During the past decade, breastfeeding legisla-
tion on the state level has chipped away at the US
bottle-feeding culture in an attempt to encourage a
breastfeeding culture. The Breastfeeding Promotion
Act, introduced into Congress in 2001 to protecting
women from being discriminated against in the
workplace for pumping milk or breastfeeding, is an
example. State laws in 27 states have been enacted
to protect a woman’s right to breastfeeding her
child in public and private locations. Several states
have passed laws that excuse breastfeeding women
from jury duty (Humenick & Gwayi-Chore, 2001;
Walker, 2001).

Statements by Health Organizations. In 1997
the American Academy of Pediatrics Work Group
on Breastfeeding issued a policy statement endorsing
breastfeeding (AAP, 1997). The statement received
considerable attention from the press, accelerating
nationwide interest in breastfeeding. Other profes-
sional organizations have published similar public
endorsements of breastfeeding: the American Col-
lege of Obstetricians and Gynecologists (2000; rev.
2002), the American Dietetic Association (1997), the
American College of Nurse-Midwives (1992), the
American Academy of Family Physicians (2001), the
Association of Women’s Health, Obstetric and
Neonatal Nurses (1999), and the National Associa-
tion of Pediatric Nurse Practitioners (2003).

International Breastfeeding Promotion

The International Code of Marketing of Breast-
Milk Substitutes. In the 1970s, the deleterious ef-
fects of manufactured baby milks on infant health
and survival became better appreciated, and the
role of advertising in spreading the use of these
milks became increasingly suspect. In 1981 WHO,
by a vote of 118 to 1 (the United States was the dis-
senting country), approved the International Code
of Marketing of Breast-Milk Substitutes. The code
provides a model of marketing practices that per-
mits the availability of manufactured baby milk but
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forbids its advertisement or free distribution di-
rectly to consumers. (See Box 1–1.)

The code also seeks to balance the information
provided by infant milk manufacturers, in both writ-
ten “educational” material and in the text or pictures
on containers of the product (Armstrong, 1988;
IBFAN/IOCU, 1985). In 1996, the World Health
Assembly passed six resolutions that further clarify
the intent of the International Code. Of these six, one
reaffirms the use of local family foods to complement
the diet of breastfeeding infants beyond about 6
months of age. Another reaffirms the need to end the
free or low-cost (subsidized) distribution of artificial
baby milk to newly parturient women in the hospi-
tal. Two other resolutions proscribe receipt of funds
from manufacturers or distributors of artificial baby
milk or feeding supplies to be used for professional
training in infant and child health, or for financial
support of any organization that monitors compli-
ance with the International Code (UNICEF, 1996).

An individual country may adopt the Interna-
tional Code in the manner that best fits the needs of
that country. In some, no action has been taken,

and formula manufacturers are bound only by vol-
untary adherence to the industry-written “codes of
ethics” that lack sanctions for noncompliance. A
few other countries have adopted and do enforce
various aspects of the code.

The International Code focuses attention on
ways in which the infant formula industry influ-
ences both consumers and professionals to support
the use of their products. Direct advertising to con-
sumers may be the most obvious ploy, but what Jel-
liffe and Jelliffe (1978) called “manipulation by
assistance” is also effective. For example, formula
manufacturers not only provide free formula to
hospital nurseries but also assist in the design of
those nurseries (to separate mothers and infants),
donate equipment and supplies to hospitals and in-
dividual physicians (bottles of formula and sterile
water, for example), and support conferences (in-
cluding some dealing with breastfeeding). They
even entertain hospital staff at company-sponsored
events; hospital staff in one US city was taken on an
outing to the dog races. These “gifts” are treated by
the companies as marketing expenses. Lactation

BOX 1–1

WHO/UNICEF Code for Marketing Breast-Milk Substitutes

● No advertising of these products to the
public.

● No free samples to mothers.
● No promotion of products in health-care

facilities.
● No company mothercraft nurses to ad-

vise mothers.
● No gifts or personal samples to health

workers.
● No words or pictures idealizing artificial

feeding, including pictures of infants, on
the products.

● Information to health workers should be
scientific and factual.

● All information on artificial feeding, in-
cluding the labels, should explain the
benefits of breastfeeding, and the costs
and hazards associated with artificial
feeding.

● Unsuitable products, such as condensed
milk, should not be promoted for babies.

● All products should be of a high quality
and take into account the climatic and
storage conditions of the country where
they are used.

Source: From WHO (1981).
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consultants should be watchful in order to avoid
succumbing to such “manipulation by assistance”
provided by manufacturers of artificial baby milk
and of other feeding products banned by the Inter-
national Code.

As individuals and institutions become finan-
cially dependent on such gifts and enmeshed in social
relationships with company salespeople, they are
more likely to tacitly endorse, or even recommend,
artificial baby milks. By highlighting such practices as
marketing ploys, the code may make health-care pro-
fessionals more aware of the intent behind them, and
thus perhaps more resistant to their allure.

Innocenti Declaration. In 1990, the World
Health Organization and the United Nations Inter-

national Children’s Emergency Fund (UNICEF)
were instrumental in the development of the Inno-
centi Declaration, which restated the importance of
breastfeeding for maternal and child health. It set
forth four goals to be met by 1995: (1) the estab-
lishment of national breastfeeding coordinators and
a national breastfeeding committee, (2) the practice
of Ten Steps to Successful Breastfeeding by mater-
nity services (see Box 1–2), (3) the implementation
of the WHO International Code, and (4) enactment
of enforceable laws for protecting the breastfeeding
rights of employed women (UNICEF, 1990).

Some 140 countries now have national breast-
feeding committees, and about 185 offer maternity
leaves of at least 12 weeks, usually only to those for-
mally employed (UNICEF, 1996). Not all countries

BOX 1–2

Ten Steps to Successful Breastfeeding

Every facility providing maternity services
and care for newborn infants should

1. Have a written breastfeeding policy
that is routinely communicated to all
health-care staff.

2. Train all health-care staff in skills nec-
essary to implement this policy.

3. Inform all pregnant women about the
benefits and management of breast-
feeding.

4. Help mothers initiate breastfeeding
within 30 minutes after birth.

5. Show mothers how to breastfeed, and
how to maintain lactation even if they
should be separated from their infants.

6. Give newborn infants no food or
drink other than breast milk, unless
medically indicated.

7. Practice rooming-in––allow mothers
and infants to remain together 24
hours a day.

8. Encourage breastfeeding on demand.

9. Give no artificial teats or pacifiers
(also called dummies or soothers) to
breastfeeding infants.

10. Foster the establishment of breast-
feeding support groups and refer
mothers to them on discharge from
the hospital or clinic.

Source: From WHO (1989).

Note: These steps and the complete elimination of free
and low-cost supplies of breastmilk substitution, bot-
tles, and teats from health care facilities form the
basis for the Baby-Friendly Hospital Initiative.
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have achieved the Innocenti goals; for example, in
Italy, the country that hosted the Innocenti confer-
ence, the government has made little progress to-
ward fulfilling its goals as a signatory of the
declaration (Chapin, 2001). The World Alliance for
Breastfeeding Action (WABA) is a multinational
coalition of individuals and private organizations
involved in research and promotion of breastfeed-
ing. It works to ensure that the goals of the Inno-
centi Declaration are met, and it annually supports
activities presented during World Breastfeeding
Week––an opportunity for people worldwide to cel-
ebrate and support breastfeeding.

Baby-Friendly Hospital Initiative. The Baby-
Friendly Hospital Initiative (BFHI) was launched
by the World Health Organization and UNICEF in
1991 to encourage specific hospital practices in all
countries that promote exclusive breastfeeding. In
order to be designated “baby-friendly,” a hospital
must demonstrate to an external review board that
it practices each of the ten steps to successful breast-
feeding outlined in the Innocenti Declaration. With
the principal exception of the Scandinavian coun-
tries, industrialized nations have moved more
slowly than developing nations, primarily because
it is difficult to meet the requirement that hospitals
should accept no free formula. Breastfeeding advo-
cates in the industrialized world labor against three
impediments: an artificial milk industry that is pow-
erful enough, both financially and politically, to
avoid regulation; a pervasive bottle-feeding culture
that does not consider breastfeeding important to
child or maternal health; and the lack of much
precedence for government-mandated health pro-
grams. As a result, all industrialized nations to-
gether can claim only a small percentage of all
baby-friendly hospitals. The United States has only
33 hospitals (of 16,000 worldwide) designated as
having achieved baby-friendly status.

Several studies have examined the degree to
which the “Ten Steps” are being implemented and
their effect on hospital practices and breastfeeding
outcomes (DiGirolamo, Grummer-Strawn, & Fein,
2001; Dodgson et al., 1999; Hannon et al., 1999;
Merewood & Philipp, 2001; Wright, Rice, & Wells,
1996). Without exception, these studies show im-

proved breastfeeding outcomes. A high proportion
of mothers delivering in a hospital or birthing cen-
ter certified as baby-friendly choose to breastfeed
because of the consistent support they receive from
the staff and from their birth experience in a breast-
feeding-friendly environment. Table 1–3 lists orga-
nizations that promote breastfeeding.

Private Support Movements

During the 1970s, the trend to artificial feeding re-
versed. (See Figure 1–6.) The reasons are not clear
but seem to have been part of a widespread desire
of many to include simpler, more natural practices
in their lives. In the 1950s and 1960s, voluntary
groups that offer information and support to
women interested in breastfeeding, such as La
Leche League International (LLLI) in the United
States, Nursing Mothers’ Association of Australia,
and Ammenhjelpen of Sweden, had been formed.
Such groups assist individual women and have fo-
cused national attention on the benefits of breast-
feeding. La Leche League is officially recognized as
a nongovernmental organization qualified to con-
sult on breastfeeding to organizations such as the
United Nations and the United States Agency for
International Development. In 2001, LLLI had
over 7000 accredited leaders and some 3000
groups around the world. It offers information in
32 languages (LLLI, 2002) and provides $33 mil-
lion per year in in-kind services. Members of
groups such as these, by their demonstration that
even “modern” mothers can breastfeed, and by
their requests to medical personnel for information
about medical practices that support breastfeeding,
have been a major force behind the dissemination
of technical information concerning lactation,
human milk, and breastfeeding.

To better reach low-income women, who are
not commonly La Leche League members, LLLI
has trained more than 3000 peer counselors––
low-income women who have breastfed and have
completed a training program. Offering breastfeed-
ing advice and support in clinics that serve low-in-
come populations, such counselors can be very
effective (see Chapter 23).
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ORGANIZATIONS AND EVENTS THAT PROMOTE BREASTFEEDING

Year Organization Event/Policy

Table 1–3

1978

1979

1980

1981

1990

1990

1991

1995

1997

1998

1999

2000

2001

World Health Organization (WHO)

US Department of Health and
Human Services (USDHHS)

USDHHS

WHO

USDHHS

UNICEF

WHO

World Alliance for Breastfeeding
Action

American Academy of Pediatrics

United States Breastfeeding 
Committee

US Congress

American Academy of Nursing

USDHHS

International Conference on Primary Care

Healthy People: The Surgeon General’s Report on Health Promotion and
Disease Prevention
www.surgeongeneral.gov/library/reports.htm

Promoting Health and Preventing Disease: Objectives for a Nation
www.surgeongeneral.gov/library/reports.htm

The International Code of Marketing Breast-Milk Substitutes
www.waba.org.br/folders94.htm

Healthy People 2000: National Health Promotion and Disease Prevention
www.cdc.gov.nchs/about/otheract/hp000/hp2000.htm

Innocenti Declaration: On the protection, promotion and support
of breastfeeding.
www.unicef.org/crc/crc.htm

Baby-Friendly Hospital Initiative
www.uniceforg/programme/nutrition/infantfe/tensteps.htm

Platform for Action
www.waba.org.br

Guidelines and Recommendations for Breastfeeding
www.aap.org/policy/re9729.html

US National Breastfeeding Policy Conference
United States Breastfeeding Committee, 2001

The Right to Breastfeed Act passed to ensure a woman’s right to
breastfeed on federal property
www.lalecheleague.org/LawBills.html

Expert Panel on Breastfeeding

Breastfeeding Blueprint
www.4woman.gov/breastfeeding/blueprint.htm

Source: From: Humenick & Gwayi-Chore (2001).

S u m m a r y

Humans evolved within the mammalian lineage,
which has provided a species-specific milk for the
nourishment and protection of the young of each
species. For millennia, the staple of the human in-
fant’s diet has been human milk obtained directly
from the human breast, commonly in situations
where no other food was suitable. Within the last

century or so, as breastfeeding became associated
with more restrictive aspects of women’s lives, as
breastmilk was thought by some to be inferior to in-
creasingly available manufactured infant milks, and
as use of manufactured milks became a hallmark of
privileged segments of society, large portions of
both lay and health-care populations came to be-
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lieve that there was little reason to persist in tradi-
tional breastfeeding practices.

Since the early 1990s, however, it has become
increasingly clear that breastfeeding confers health
and psychological advantages on the breastfeeding
infant and also benefits the child and adult into
which that infant will grow. Breastfeeding enhances
aspects of maternal health as well. Breastfeeding is
economically frugal and ecologically sound. Breast-
feeding is important. Most mothers and health-care
providers now recognize these benefits.

The promotion efforts outlined in this chapter
are needed because, to some degree in most coun-
tries (and particularly those in the industrialized
world), the most important requirements are miss-
ing: acceptance by society at large of the need for a
mother and child to be together, and the right of the
breastfeeding dyad to participate in social, civic,
and commercial activities outside the home. For
many women, the ultimate barrier to breastfeeding
is not sore nipples, night-time nursing, or employ-
ment outside the home. It is the disapproval they
encounter for “wasting” their education and career
skills by staying home with their breastfeeding in-
fants, or for being considered disruptive or even ob-

scene for taking their breastfeeding infant with
them to work or to worship, or perhaps to a city
council or parent-teacher meeting, or simply to a
restaurant or to a park. A goal for women should be
to empower all mothers so that they are able to at-
tend to all of their duties, maternal as well as civic,
religious, and professional.

Those who breastfeed or who promote the
reestablishment of breastfeeding as the norm in in-
fant feeding do so not because there are no alterna-
tives but because the alternatives are inferior.
Unfortunately, the belief that breastfeeding is the
optimal way to nourish an infant may not be
enough to empower a woman to breastfeed. Knowl-
edge of beneficial breastfeeding practices and soci-
ety’s acceptance of those practices are also
required. Currently, the prevalence of breastfeed-
ing reflects the importance that society places on it,
as measured by the degree to which breastfeeding
mothers and infants are accepted in the life of the
community at large. Returning breastfeeding wis-
dom to the public domain and reintegrating breast-
feeding into the social fabric so that women who
wish to breastfeed may do so without hindrance is
the challenge that awaits.

K e y  C o n c e p t s

● The class Mammalia is characterized by breasts
(mammae), which secrete and release a fluid
that for a time is the sole nourishment of the
young; breastfeeding dates back some 100 mil-
lion years.

● Before about 1900, information about breast-
feeding incidence, prevalence, and practices
came from indirect sources; since the mid-
twentieth century, national surveys and World
Health Organization data have been available.

● Among modern hunter-gatherers, whose
breastfeeding practices may be very ancient,
breastfeeds tend to be frequent (average
4/hour), short (about 2 minutes), equally dis-
tributed throughout a 24-hour day, and persist
for 2 to 6 years.

● Before about 1900, wet-nursing was the only al-
ternative to breastfeeding that was likely to
allow the infant to survive.

● The currently typical hand-fed infant foods did
not become part of the human diet until late in
human history; cereal grains were domesti-
cated only about 10,000 years ago and animal
milks about 5000 years ago.

● In the decades around 1900, high infant mortality
was a major public concern, standards of modesty
strictly limited breastfeeding outside the home,
and advances in science and technology led to the
creation of dry or tinned artificial infant foods.

● In the 1890s, physician Thomas Rotch devel-
oped a complex system of progressive modifi-
cations of cow milk to make it more digestible
by infants of various ages; this system required
constant intervention by the physician, who
might change an infant’s “formula” weekly.

● Beginning in the 1700s, mothercraft manuals
began to shift the management of infant feed-
ing from the mother (or women in general) to



26 Historical and Work Perspectives

(usually male) “authorities,” and by the early
part of the twentieth century, “good mother-
ing” drifted toward meeting feeding and infant-
care schedules imposed by authorities.

● In the United States, the proportion of new-
borns receiving any breastfeeding declined
steadily after 1940 to a low of 25 percent in
1970; the trend then reversed and despite a dip
in the late 1980s, has risen steadily since then.

● In 2000, more than 80 percent of mothers in
the Mountain and Pacific Northwest breastfed
their infants in the hospital.

● After World War II, the United States and
Western Europe exported hand-feeding prac-
tices to countries that they colonized or other-
wise influenced.

● Infants fed manufactured infant milks suffer
more illness because such milks lack the nu-
tritive qualities and immunologic factors of
breastmilk; mothers who use manufactured in-
fant milks are more susceptible to osteoporo-
sis, premenopausal breast cancer, and ovarian
cancer.

● Infants who are fed manufactured infant
milks are more costly to raise, in part be-
cause of the considerable cost of the formula
and in part because they suffer more, and
more severe, illness as compared with breast-
fed infants.

● The diversion of land, power, and raw material
to the manufacture of artificial infant milks, and

the disposal of discarded packaging, is an in-
creasing ecological concern.

● Voluntary groups dedicated to promoting
breastfeeding, such as La Leche League Inter-
national in the United States, Nursing Mothers’
Association of Australia, and Ammenhjelpen
in Sweden, began in the 1960s and 1970s and
paved the way for governmental efforts.

● In the United States, national breastfeeding
goals were first stated in 1979 in Healthy People:
The Surgeon General’s Report on Health Promotion
and Disease Prevention.

● During the 1980s, the promotion of breastfeed-
ing in the United States became an important
goal within the Women, Infants, and Children
(WIC) Program; however, increases in breast-
feeding rates of WIC enrollees, who typically
come from population segments least likely to
breastfeed, have come slowly.

● The International Code of Marketing of Breast-
Milk Substitutes was approved in 1981 by the
World Health Organization; it permits manu-
factured infant milks to be available but forbids
their advertisement or free distribution directly
to consumers.

● The Innocenti Declaration was approved in
1990 by the World Health Organization and
the United Nations International Children’s
Emergency Fund; it encourages specific hospi-
tal perinatal practices that promote exclusive
breastfeeding.––

I n t e r n e t  R e s o u r c e s

Baby-Friendly Hospital Initiative:
www.uniceforg/programme/nutrition/infantfe/
tensteps.htm
www.babyfriendlyusa.org

Blueprint for Action on Breastfeeding, 
Department of Health and Human Services:
www.woman.gov/breastfeeding

Breastfeeding rate in the United States:
www.ross.com/aboutross/Survey.pdf

Information on breastfeeding in 44 developing
countries:
www.childinfo.org/eddb/brfeed/probl3/htm

UNICEF Breastfeeding and Complementary
Feeding:
www.childinfo.org/eddb/brfeed/test/database.htm

US Breastfeeding Committee:
www.usbreastfeeding.org

US Congressional legislative action on breastfeeding:
http://thomas.loc.gov

World Alliance for Breastfeeding Action (WABA):
www.waba.org.br
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2
C H A P T E R

A lactation consultant (LC) is a specialist trained to
focus on the needs and concerns of the breastfeed-
ing mother-baby pair and to prevent, recognize,
and solve breastfeeding difficulties. LC services do
not replace those of other health-care workers; in-
stead, the LC is an extender of maternal-child ser-
vices. Lactation consultants work with the public in
many settings: hospitals, clinics, private medical
practices, community health departments, home
health agencies, and private practices. Almost all
LCs are women; many have educational and clini-
cal backgrounds in the health professions. The ma-
jority of LCs are also registered nurses.

Lactation consulting is a rapidly growing new
health-care specialty. Prior to recognition of the LC
as a paid specialist in 1985, individuals serving
breastfeeding women did so as volunteers or as un-
recognized practitioners. The lack of standardiza-
tion of skills and minimal competencies led to
formal development of the specialty practice. This
occurred in part through a certification examina-
tion, and through the establishment of the Interna-
tional Lactation Consultant Association (ILCA),
which publishes the Journal of Human Lactation and
documents relating to lactation consultant educa-
tion and practice. La Leche League International
and the Australian Breastfeeding Association (for-
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merly Nursing Mother’s Association of Australia)
also publish professional materials that teach and
support the LC. This chapter traces the historical
roots of lactation consultants and discusses work-
related issues.

History
In a cultural setting in which nearly all mothers
breastfed, help with breastfeeding was available
through the shared knowledge of other family
members, neighbors, and friends. As childbirth
came to be managed by health professionals in hos-
pital settings, however, knowledge of lactation,
which a mother formerly shared with her daughters
or a sister with her younger siblings, was set aside.

Thus, during the 1960s (at the nadir of breast-
feeding) in the United States and shortly thereafter
in other countries (such as Australia and Scandi-
navia), volunteer breastfeeding support groups be-
came a major source of assistance and information
about how to breastfeed (Phillips, 1990). As the
numbers of breastfeeding mothers increased,
health-care providers at first denounced these
groups; later they came to appreciate them for the
important role they played in helping mothers 
and in forcing the medical profession to consider
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lactation an integral part of prenatal and postpar-
tum care.

As these volunteers relearned the art of breast-
feeding, they also sought more knowledge of the
science of lactation. La Leche League responded by
providing research information to their group lead-
ers, who serve as mother-to-mother helpers, and by
publishing a quarterly newsletter, Breastfeeding Ab-
stracts, which focuses exclusively on the scientific lit-
erature. Through La Leche League’s professional
liaison department, key individuals seek to cultivate
and maintain communication links to health
providers in local communities.

Out of this context, some experienced breast-
feeding support group members began to look be-
yond what they could accomplish as volunteers.
Many of these women sought to apply in a paid
work setting what they had learned from many
years of helping breastfeeding mothers. In 1982 La
Leche League formed the Lactation Consultant De-
partment. From this beginning grew the notion of
the need for a new health-care worker and in 1985
an independent certification board, the Interna-
tional Board of Lactation Consultant Examiners,
was formed.

Do Lactation Consultants Make 
a Difference?
In this day of cost containment in health care, ad-
ministrators want to know if lactation consultants
are effective. Do interventions by LCs and other
health-care providers make a difference in out-
comes of breastfeeding? Table 2–1 presents ran-
domized controlled trials, the highest level and
most rigorous type of research study, of breastfeed-
ing interventions worldwide. Most of the studies
show that the interventions have a positive effect on
breastfeeding. Note from the table that even if the
results do not reach significance, any intervention
(even a booklet given to the mother) results in
higher rates of breastfeeding than no intervention.
These results hold constant regardless of where the
studies were done.

If the data from the randomized controlled 
trials in the table were translated to health-care
costs saved by breastfeeding, it would show that
LC services save the health care system enormous

amounts of money through reduction in illness 
of both baby and mother. Studies that show 
peer counselor interventions are also effective 
(see Chapter 25). Clearly lactation services improve
the health of our nation, but we have yet to 
document the extent of this effect in terms of
money savings.

Certification
In 1981, experienced La Leche League leaders
JoAnne Scott and Linda Smith were asked to de-
velop a certification and training program for lacta-
tion consultants. This need derived from (1) an
awareness that many health-care providers discred-
ited the accomplishments of the volunteer because
she was unpaid, and (2) a need to establish mini-
mum standards for individuals who were already
providing LC services for a fee. A certification pro-
gram was viewed as a way to recognize the impor-
tant role of the volunteer and to provide a
credential that identified competence.

Scott and Smith assembled a small group of
breastfeeding experts who had come to the field of
lactation through voluntary service, mostly through
La Leche League. In 1984, these individuals 
gathered and concluded that legitimacy of the field
would be heightened if minimal standards of
knowledge and skills were recognized through a
certification examination. Subsequently, they de-
veloped the IBLCE Examination based on a three-
dimensional content outline or test blueprint and
derived from practice analysis.

The first examination was administered in July
1985 under the International Board of Lactation
Consultant Examiners (IBLCE). Since 1985, a cer-
tification examination has been given annually. To
date, more than 10,000 candidates have been certi-
fied, the majority of whom live in the United States
and Canada. In 2003, IBLCE administered its 19th
annual examination to 2094 candidates in 130 lo-
cations across 37 counties and territories. The test
has been administered in English, Dutch, French,
German, Italian, Korean, and Spanish. The largest
numbers of candidates have been in Australia,
Canada, and the United States. Since the number of
candidates from Australia and Canada peaked in
1996 and 1997, the largest candidate growth has
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Table 2–1

RANDOMIZED CONTROLLED TRIALS ON THE EFFECT OF
LACTATION CONSULTANT AND HEALTH PROVIDER
INTERVENTION ON BREASTFEEDING OUTCOMES

Author Intervention Description Outcome: Intervention vs. Control

Albernaz et al., 2003
(Brazil)

Susin et al., 1999
(Brazil)

Jakobsen et al., 1999
(Guinea Bissau)

Froozani et al., 1999
(Iran)

Bolam et al., 1998
(Nepal)

Pugh and Milligan, 1998
(United States)

Curro et al., 1997
(Italy)

Duffy, 1997
(Australia)

Gagnon et al., 1997
(Canada)

Brent et al., 1995
(United States)

Barros et al., 1994
(Brazil)

Hauch and Dimmock, 1994
(Australia)

Rossiter, 1994
(Australia)

Lactation support visit in the hospi-
tal and 7 visits at home

Video, explanatory leaflet, discus-
sion and 4 home visits; N=400

Individual session at first prenatal
visit and until 9 mo; N=1154

Hospital session, individual counsel-
ing in clinic or at home until 4 mo;
N=134

Individual session (20 min); N=540
Intervention 1: at birth and at 3 mo
Intervention 2: at birth
Intervention 3: at 3 mo

2 home visits with help in home
tasks at day 3–4. Phone call

Booklet: instruction for breastfeed-
ing given during first pediatric visit

Group session 3 times: 2 hr + 25
min video

Home visits, early postpartum dis-
charge, phone calls until d 10 post-
partum; N = 201

Daily round at hospital 1 phone
call, prenatal and postnatal one-on-
one consult until 1 yr; N=115

Home visits at d 5, 10, 20; N= 900

33–page breastfeeding booklet sent
home shortly after discharge;
N=150

Group session 3 times: 2 hr + 25
min video (after 12th week); N=194

Twice as likely to be still BF at 4 mo
as control group

6.5 times higher exclusive BF at end
of 3 mo than control

Any BF at 13 wk
29% vs. 18% .003*

Full BF at 4 mo
31% vs. 25%*

Exclusive BF at 4 mo
54% vs. 6%*

Exclusive BF
33% vs. 28%**
24% vs. 28%**
29% vs. 28%**

Any BF at 6 mo
50% vs. 27%*

Full BF at 6 mo
48% vs. 44%**

Any BF at 6 mo
59% vs. 52%**

Any BF at 6 wk
91% vs. 29%*

Any BF at 1 mo
55% vs. 39%*

Any BF at 2 mo
37% vs. 9%*

Any BF at 2 mo
73% vs. 62%

Any BF at 6 mo
59% vs. 56%**

Any BF at 12 mo
16% vs. 22%**

Any BF at 4 wk
50% vs. 26%*
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been in other countries in Asia, Europe, and South
America (Gross, 2003).

The percentage of candidates who passed the
examination has ranged from 83.7 (1997) to 94.6
(1985) (Table 2–2). Periodic recertification as an
LC is required through the acquisition of continu-
ing education credits and by reexamination. This
dual-recertification option increases the likeli-
hood that the LC will remain current. Guidelines
for becoming certified by IBLCE are found in 
Appendix C.

IBLCE maintains a current registry of certified
lactation consultants on its Web site, and at least one

state (Louisiana) has a listing of registered LCs who
are certified by the International Board of Certified
Lactation Consultants. Employers and regulators
can thus confirm that an individual is currently cer-
tified. The National Certification Corporation for
Neonatal and Obstetric Nurses also offers a subspe-
cialty exam in breastfeeding for RNs. It is consid-
ered a first step to becoming certified by IBLCE.
For more information on lactation consultant certifi-
cation, go to the International Board of Lactation
Consultant Examiners Web site at www.iblce.org.

Certification, a process by which an individual
demonstrates clinical competence in a specialty, is

Table 2–1 (cont.)

Chen, 1993
(Taiwan)

Serafino-Cross and Donovan, 1992
(United States)

Neyzi et al., 1991
(Turkey)

Hill, 1987
(United States)

Frank et al., 1987
(United States)

Lynch et al., 1986
(Canada)

Bloom et al., 1982
(Canada)

Intervention 1: home visits, wk 1, 2,
4, 8
Intervention 2: phone calls, wk 1, 2,
4, 8; N=180

5–8 home visits during 2 mo +
counselor’s phone number avail-
able; N=52

Hospital group session + 10 min
video, 1 home visit at 5–7 d +
booklet; N=941

Group session 1 time: 40 min lec-
ture, 5-10 min questions + pam-
phlets; N=64

Intervention 1: bedside session in
hospital; phone calls until 3 mo +
research discharge pack; N=343

Intervention 2: research discharge
pack

1 home visit within 5 days of post-
discharge + phone calls until 6 mo;
N=270

Phone calls at d 10, 17, 21 + referral
to nurse

Any BF duration wk mean
Home visit: 4.07
Phone call: 3.62
Control: 3.35

Any BF at 2 mo
62% vs. 35%**

Any BF at 4 mo
95% vs. 81%**

Exclusive BF at 2 mo
4% vs. 2%**

Any BF at 6 wk
39% vs. 30%**

Exclusive BF at 3 mo
20% vs. 6%*

Any BF at 4 mo
71% vs. 54%*

Exclusive BF at 2 mo
15% vs. 6%**

Any BF at 4 mo
56% vs. 54%**

Any BF at 1, 3, 6, 9 mo**

Any BF at 6 mo
89% vs. 77%*

*Significant.
**Not significant.
Source: Adapted from de Oliveira (2001).
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a valued and popular credential, especially in the
United States. More than 40 specialty certifications
exist in the field of nursing alone, despite the fact
that certification is a voluntary credential.

In a study of nurses in the United States and
Canada who earned certification in a specialty area
(Cary, 2000; Raudonis & Anderson, 2002), the
nurses reported that they felt more confident and
experienced fewer errors in patient care since they
had become certified. The authors concluded that
certified health professionals appear to be more
motivated to achieve high levels of performance
and professionalism; thus certification may be a
marker for excellence in practice and improved

health care. Clearly, certified health professionals
believe there is value in holding certification (Simp-
son & Creehan, 2001).

Getting a Job as a Lactation 
Consultant
Most lactation consultants are health professionals,
usually nurses, who start their career in a job where
they work with breastfeeding dyads. They learn
about breastfeeding “on the job” and by personal
experience rather than as part of their formal edu-
cation. Others begin by affiliation with La Leche
League and take the necessary courses and gain

Table 2–2

IBLCE EXAMINATION SUMMARY DATA, 1985–2003
Year of Number of 

Examination Candidates Mean Score Pass-Fail Score Pass Rate (%)

1985 259 72.8 61.8 94.6

1986 222 72.6 62.9 93.2

1987 281 72.5 63.8 90.7

1988 281 74.0 64.6 91.1

1989 306 76.1 67.5 92.5

1990 428 72.1 64.6 89.3

1991 683 72.9 63.6 91.1

1992 834 71.9 64.0 88.0

1993 1,171 76.4 64.0 93.3

1994 1,198 73.4 63.8 87.3

1995 1,556 73.8 61.8 94.1

1996 1,764 74.8 63.0 92.0

1997 1,670 71.8 64.0 83.7

1998 1,812 74.7 64.7 88.8

1999 1,757 75.0 66.8 83.8

2000 1,862 72.7 60.9 87.8

2001 2,070 76.7 66.7 88.6

2002 2,536 75.4 65.0 90.4

2003 2,094 78.4 67.0 93.3

Source: From International Board of Lactation Consultant Examiners (IBLCE).
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clinical experience to become certified. Applying
for an LC position takes planning to be successful.

Interviewing for a Job

Insider information tells you that a position for a
lactation consultant is available and you want to
apply. Here are some steps to follow to prepare for
the interview:

● Research the position. What are the expected
skills and experiences needed? Does your
background match these skills and experi-
ences? Some state laws limit clinical service to
licensed medical or nursing staff, often for legal
reasons. A common requirement for a hospital-
based job as a lactation consultant is experi-
ence working with new mothers and babies,
and certification by the IBLCE.

● Research the organization. Is it a clinic, med-
ical office, small or large hospital? If it is a hos-
pital, how many deliveries does it have each
year? What is its competition? If it does not
provide lactation services and a competing hos-
pital does, develop this lack as major selling
point for your services.

● Identify your strengths and weaknesses. Be
ready to highlight skills, experience, personal
qualities, and accomplishments you would
bring to the health-care agency.

● Keep in mind that first impressions count. Your
appearance tells the interviewer quite a bit
about your character. You want the interviewer
to see you as a professional in every way in-
cluding personal hygiene and wardrobe. An
expensive outfit is not necessary but your cloth-
ing should fit well and be clean and pressed. A
business suit with a knee-length skirt is always
appropriate.

● Know what salary to expect before you begin to
interview. LCs employed by a hospital or birth
center are usually paid on the same scale as staff
nurses. Wages will differ according to the region
you live in; however, US hospital staff nurses
receive an average hourly rate of about $24.
Average annual nursing income is listed in
Table 2–3. Note that nurses working in a physi-
cian’s medical office receive the lowest pay.

● Follow the general rule that if an employer
does not bring up the subject of salary, don’t
ask about it until you have a job offer. Until you
have that offer, salary doesn’t matter. Once you
have the offer, you can negotiate from a posi-
tion of greater power.

● Evaluate the benefits being offered. Insurance
(disability, life, and medical) and a 401(k) or
401(b) retirement plan with matches from your
employer must be kept in mind. These extras
can make a difference in the total compensa-
tion package. Although malpractice is rare with
breastfeeding situations, it is not rare in obstet-
rics and the LC might become involved in a
legal case. Generally, LCs working in a hospi-
tal or community health agency will not need
malpractice insurance.

Hafner-Eaton (2000) reported a wide range in
hourly wages in her survey of 169 LCs (Table 2–4).
She found that nurse practitioners or certified nurse
midwives who are also lactation consultants make
the highest annual salary ($61,000).

Gaining Clinical Experience

IBLCE certification requires a considerable num-
ber of clinical hours of direct care of the breast-
feeding dyad: from 900 clinical hours if one has a
doctorate in medicine to 4000 for those without a
college degree.

Table 2–3

AVERAGE ANNUAL INCOME
OF US NURSES

Average Annual

Setting Income ($)

Hospital 69,710

Community/home health 58,720

Outpatient services/clinic 56,880

Source: Derived from Steltzer et al. (2003).
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A health-care professional who needs clinical
hours to qualify as an applicant to take the LC cer-
tification examination should seek out a job where
she will work with breastfeeding mothers to accu-
mulate clinical hours. Working on a mother-baby
unit is an example.

The individual who is still in a school to be-
come a health-care professional can investigate the
possibility of taking a supervised clinical practicum
as a part of a degree. For each hour spent in a clin-
ical practicum, a student can reduce the number of
hours needed to take the exam by 5 to 1, up to 500
hours. For example, a 40-hour practicum counts as
200 hours toward the number of hours of breast-
feeding experience needed.

Opportunities for clinical experience working
with breastfeeding dyads is an issue when the indi-
vidual who wishes to become an LC does not have
access to clinical learning. Not everyone who de-
sires to work as a lactation consultant wishes to be-
come a nurse or other type of health professional.
There are other ways to acquire practical experi-
ence working with breastfeeding dyads:

● Seek out a formal clinical teaching program in
lactation management. The few available pro-
grams are of high quality but you may have to
travel to another part of the state (or country) in
order to do the clinical practice. Sometimes a
clinical arrangement can be made in your own

area. For example, some students have com-
pleted their clinical requirements by working
with a local pediatrician (Smillie, 2000).

● Join La Leche League and become an LLL
Leader. The IBLCE will give credit for each
year of active practice as a leader. Because the
women attending LLL meetings are either
pregnant or have breastfed for a long time, it
will give you an opportunity to observe the
needs and concerns of mothers just learning
about breastfeeding and those who have exten-
sive experience.

● Become a WIC peer counselor. As a peer coun-
selor IBLCE will grant 500 practice hours for
each year that you are active in the field.

● Work in a medical office as a breastfeeding spe-
cialist teaching breastfeeding classes and coun-
seling mothers.

● Contract with an IBLCE certified health pro-
fessional to observe and assist in a clinical set-
ting. Sometimes called “shadowing,” observing
a qualified practitioner at work can take place
in a clinical agency such as a hospital, in a com-
munity health clinic, or in a medical office (see
Box 2–1). Permission for such an experience
will need to be obtained from both the LC and
the supervisor or director of the clinical agency.

● “Round out” your experience by visiting differ-
ent work settings. For example, if your experi-
ence has been in a hospital, visit a WIC clinic
to learn about the issues associated with breast-
feeding older children or make arrangements
to observe a breastfeeding mother in her home
environment. Conversely, if your work setting
has been a medical office or WIC clinic, go to
a hospital setting.

● Keep track of and document the hours spent
working with breastfeeding mothers either as
paid staff or in a volunteer capacity. Accurate
records of contact hours are necessary in order
to apply to take the certification examination.

LC Education
Most lactation consultants have another health-care
degree in areas such as nursing, medicine, dietetics,
or physical therapy, and they obtain certification as

Table 2–4

AVERAGE WAGE AND CON-
SULT TIME OF LACTATION
CONSULTANTS

Practice Hourly Initial Length of 

Setting Wage ($) Consult ($) Consult (min)

Private 55 79 95

Clinic 43 69 64

Hospital 28 62 74

Source: Hafner-Eaton (2000).
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an LC as a second credential. Being a health pro-
fessional who is also a lactation consultant will offer
you greater job security. In addition, this also
means you will have already taken many of the
courses that are required to be eligible to take the
IBLCE certification examination.

As the number of lactation consultants working
in health care increases, so does the availability of

educational courses on lactation. Since the role of
the LC has only recently been developed, the his-
tory of formal lactation education in the United
States is short (Table 2–5).

Although lactation certification by IBLCE is
considered the “gold standard,” other certifications
have sprung up, including certification as a “lacta-
tion counselor” and as a “lactation educator.” These
programs are geared toward people, such as WIC
personnel, who do not wish to become lactation
consultants but want to be more knowledgeable
about breastfeeding.

Wilson-Clay (2000) believes that LCs have an
identity crisis partly due to inconsistent professional
education. Claiming that a common education cre-
ates a sense of shared values, tradition, and prac-
tice, she calls for a comprehensive course of study
on lactation followed by examination and certifica-
tion to guarantee consumers that someone with the
LC title will be competent. In response to a call for
educational standards, ILCA has moved toward
planning a formal accreditation of educational 
programs that meet criteria for preparing lacta-
tion consultants.

Lactation Programs
A New York state law mandated in 1984 that any
institution providing care for new mothers and ba-
bies had to have at least one person on staff who
was designated to serve as a resource for other staff
members and to provide breastfeeding assistance to
patients. This landmark event helped launch the
subsequent growth of the lactation consultant as a
clinical specialty.

The 1990s could be characterized as the decade
for the emergence of breastfeeding programs and
clinics. Only a small number of hospitals in the
United States had a lactation program in the early
1990s. But within the past decade lactation pro-
grams have proliferated rapidly and most hospitals
and birth centers now have lactation services
staffed by certified LCs, who have thus grown in
numbers and visibility. Although lactation expertise
has long been integrated into midwifery practice in
countries where midwives predominate, LCs are
becoming more common, especially in Australia,
Canada, and Europe (Figure 2–1).

BOX 2–1

Shadowing Guidelines

● Seek permission from the preceptor
and the client being observed. The
facility or LC may welcome you, but
the mother may feel uncomfortable.
Obey protocols such as wearing
scrubs.

● As an observer, introduce yourself
and speak only when appropriate.

● Take copious notes on what you’ve
observed.

● Arrange with the preceptor to spend
time after the observation period to
discuss the cases and ask questions.

● Always thank the client being ob-
served for her willingness to allow
you into her “space.”

● Do not observe on a day when you
have a cold, sore throat, diarrhea, or
allergies.

● Thank the preceptor in person and
again with a note. Let her know how
she has facilitated your education.
Stress the positive things you experi-
enced and saw.

● If there were problems during the
observation, discuss these with your
faculty or mentor.

Source: From Smith (2002).
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Opportunities for paid positions have increased
to the point that hospitals now advertise for lactation
consultants. Medical centers tend to hire registered
nurses into lactation consultant positions because of
state practice regulations concerning direct care of
patients and because nurses can work in other units
of the hospital if the maternity area census is low.

A lactation program may take many guises and
offer a variety of services (Box 2–2). A breast pump
rental depot, because it is so likely to generate rev-
enue, may serve as a first kind of service for breast-
feeding women (Rago, 1987). A lactation service
may be part of a community health program al-
ready in place but funded for a breastfeeding clinic
or promotion program (Dublin, 1989). Such pro-
grams often require that the LC become cognizant
of both the political and social climates, not only of
the particular agency for whom she works but also

of the larger community that it serves. For example,
in a community in which health-care workers are
already well versed in assisting breastfeeding moth-
ers and babies, a lactation clinic may simply be part
of an environment supportive of lactation. In an-
other community, in which breastfeeding is not
seen as part of regular health care, establishing such
a clinic may represent a threatening but potentially
exciting departure from previous care patterns.

A lactation program may also develop out of a
patient education program that began with child-
birth preparation and other classes designed to
meet the many needs of pregnant and postpartum
women and their families. For clientele who have
already developed rapport with the patient educa-
tor, additional classes may be provided, including
prenatal breastfeeding classes, and follow-up ser-
vices after the baby is born.

Table 2–5

HISTORY OF LACTATION EDUCATIONAL PROGRAMS

Program 

Start Date Description

Late 1950s and 1960s

1970s

1980s

1990s

2000–present

● La Leche League International in Chicago develops first educational programs for
mothers and professionals worldwide.

● Wellstart Program in San Diego provides lactation training for professionals from
teaching hospitals in developing nations (sponsored by USAID).

● Lactation Institute and Breastfeeding Clinic in Los Angeles starts in 1979.
● LLLI starts annual Physician Seminar in 1975.
● LLLI initiates lactation consultant continuing education programs.
● Lactation counselor certification programs offered.
● IBLCE forms and develops LC certification.
● ILCA forms and provides continuing education courses for lactation consultant credit.
● First European seminar held in 1987 in Switzerland by VELB, European Lactation 

Associates.
● Education programs specifically for LC training continue to grow.
● Wichita State University offers first graduate course on lactation entirely on the 

Internet.
● Degree program as lactation specialist is offered at Union College.
● Lactation education programs continue to proliferate worldwide.
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Other programs may have begun in neonatal
intensive care units and later expanded to the rest
of the hospital, or they may be the outcome of 
patient surveys that indicate the need for lactation
services. Still others may have developed from 
a hospital needing to “keep up with the medical 
Joneses”––i.e., when a competing hospital pro-
vides and then publicizes its lactation consultant
services, other hospitals compete by providing sim-
ilar services, such as the lactation clinic seen in
Figure 2–2.

How those services are structured varies by
the institution. In some programs, the LC sees 
all new mothers who indicate that they plan to
breastfeed. In other cases, she sees all new moth-
ers, identifying her clients when they tell her how
they are feeding or planning to feed their babies.
A few LCs counsel both breastfeeding and 
bottle-feeding mothers. Other institutions restrict
the LC’s contact only to those breastfeeding moth-
ers for whom the referring physician has asked for
a consultation and follow-up care. Most of the time
hospital-based LCs work on the birthing unit
and/or postpartum area but they also assist breast-
feeding mothers who are hospitalized in other
areas. Thus their rounds take them to the surgical
and medical units and to intensive care. Women
in the hospital for premature labor can also be
seen by the LC.

FIGURE 2–1. Early assistance promotes maternal
confidence.

BOX 2–2

Hospital-Based Lactation Programs and Services

● Daily one-on-one mother-baby rounds.
Every breastfeeding mother seen by LC
without referral or breastfeeding mothers
seen only with referral

● Telephone hotline or “warmline”; post-
discharge telephone calls

● Prenatal classes on breastfeeding
● Home postpartum visits and assistance

with breastfeeding
● Pump rental and sales
● Postpartum breastfeeding consults for

problems by appointment or “open
clinic” hours

● Continuing education for staff, area semi-
nars, preceptorships, and breastfeeding
classes

● Research on lactation and breastfeeding
issues (most often at a tertiary-care med-
ical center)

● Evaluation of lactation products, devices,
and services
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Workload Issues

Whatever system is used, it is wise to estimate the
anticipated workload prior to the start of the lacta-
tion service. Most hospital-based programs have
been in existence six or seven years and employ
two to four LCs who mostly work part-time. Thus
one must measure full-time equivalent hours (FTEs)
in order to determine the completeness of cover-
age. For example, in some hospitals, three part-time
LCs share seven days per week coverage. The ac-
tual number of work hours should be based upon
the number of births in the institution and the per-
centage of mothers who are breastfeeding. Daily
rounds on breastfeeding women may be feasible in
a hospital in which the LC sees fewer than 10 pa-
tients per day; it may not be feasible if more than
10 breastfeeding mothers are housed in the mater-
nity unit on a given day––unless there is more than
one LC in the service or staff members providing
other care are trained to provide optimal lactation-
related care as well, thus reserving the LC for 
mothers and babies needing additional help and as
a resource for the staff.

Thus, in a hospital with 200 births per month
with an 80 percent breastfeeding rate, the LC will
see about six to eight patients on weekdays (and
fewer on the weekend). A hospital with 3000 deliv-
eries each year should have a minimum of three full-
time LC positions or six part-time positions (Box

2–3). This staffing produces a bare minimum cover-
age that usually results in understaffing and/or part-
time coverage. The service––to be effective––
should be available seven days a week, on all shifts.

Lactation consultant Pardee Hinson reported
2.6 FTEs LC positions (about 90 hours) for a hospi-
tal with 1600 deliveries (Hinson, 2000). These lac-
tation consultants used to see each breastfeeding
mother every day but now, in order to be able to
keep up with the demand for their services, they see
each breastfeeding mother once and see her again
only if there is a referral. In an effort to meet patient
needs, it is not uncommon for LCs to volunteer ad-
ditional time for which they are unpaid. Heinig
(1998) addressed this issue as “closet consulting,”
warning that when the caseload is invisible to the
employer, the LC’s professional time is underval-
ued and may result in further limits on LC time.

Developing a Lactation Program
In proposing a lactation program, it is essential to
realize that such a service will overlap with the in-
terests of several ongoing departments or programs.
As a result, it is both politic and appropriate to in-
volve all such departments in the early stages of the
proposal process. Touching base with hospital 
decision-makers and developing a working rela-
tionship with them is critical. Without it, any hope

FIGURE 2–2.
A hospital-based lactation
clinic (With permission,
Pardee Hinson)



42 Historical and Work Perspectives

of establishing and maintaining a program is seri-
ously undermined, and the likelihood of the pro-
gram becoming and remaining an integral part of
the institution remains low. The hospital-based LC
often creates her own position when hospital 
administrative personnel respond to patient de-
mands for lactation services. Most LCs working in
hospitals develop a plan for providing lactation ser-
vices and then present a proposal to administration
for approval.

No new program will be implemented without
someone in power pushing it, especially in a down-
sizing environment. A sponsor with “clout” is
needed to lend momentum beyond the actions of
the innovators and to commit resources from the
institutional budget. This person can be a high-level
administrator, a chief of staff, or department chair.
Kantor (1983) calls this individual the “prime
mover” or an “idea sponsor”: “prime movers push
in part by repetition by mentioning the new idea or
practice on every possible occasion in every speech
and at every meeting.”

Department heads particularly critical to secur-
ing support for the new program include the direc-
tor of maternity nursing (who may oversee labor
and delivery, postpartum and nursery units, and
sometimes the intensive care nursery); the director
of the pediatric unit; and the chairman or medical
director for obstetrics, pediatrics, and family medi-
cine. If the institution has a midwifery service, the
support of its director should also be sought. Usu-
ally, department heads meet as a committee to re-
view requests and attempt to solve problems. These
committees should be approached when proposing
a new lactation service. One option is a lactation
service that contracts with the hospital for services.
Using the contract services, the hospital saves
money because it does not pay for benefits for the
lactation consultants who see its patients (Ferra-
rello, 2001).

If the institution has an employee health ser-
vice or a women’s health clinic, their supervisors
should be informed of the proposal and asked for
their support. Written proposals or documents that
highlight how the new program will assist and sup-
port the services that are already being provided
helps build their acceptance. For example, the head
of employee health may be particularly interested
in learning that the lactation program will include
services to employees, such as a special place where
employees returning to work after the birth of a
baby can hand express or pump their breasts or
nurse their babies during work hours (Dodgson &
Duckett, 1997). The women’s health service may
want to know how to refer clients to the lactation
service and how they can take advantage of the re-
sources of such a service.

Experienced LCs who have started a lactation
service point out the importance of not taking for

BOX 2–3

Sample Time Expended
to Provide LC Services
in a Hospital

Assume one to three visits per mother
per day (to coincide with recom-
mended frequency of offering the
breast in an eight- to nine-hour period).

Time per visit: 20 minutes − average
length of first visit;

+ 15 minutes � 2 (average length of
each of the next two visits)

� 10 breastfeeding mothers in the
mother-baby unit

= 8.3 hours of work for the LC

This does not take into account other
time factors for the LC: time spent
charting, having lunch, meeting with
colleagues, planning, outpatient visits
and prenatal education classes, partici-
pating in staff in-services, and the like.
Hospital-based lactation consultant jobs
are often strenuous and exhausting.
Many LCs are on their feet for most of
the 8 (or 10 or 12!) hours of their shift
and have little opportunity to sit down.
Time to chart, eat lunch, or drink a cup
of coffee is precious and short.
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granted that everyone knows about the service and
what it offers. Being as visible as possible around
the hospital helps to get the word out. The LC is a
member of the staff and thus able to attend staff
meetings for the departments (nursing service, fam-
ily practice, pediatrics, obstetrics) in which the lac-
tation service will have the greatest effect. In all
cases, each contact and presentation must focus on
the ways in which the department and institution
will benefit from the service. Although improved
patient care is an obvious item to mention, most
hospital administrators hope that any new service
will generate income.

Hospital administrators choose new programs
from dozens of possibilities for hospital investment
(for example, another magnetic resonance imager
versus a new diabetes center). Administration looks
at two “bottom-line” factors––revenue and market-
ing potential––of proposed services before selecting
which to offer. In deciding on any new health pro-
gram, money speaks loudest.

Lactation services are usually provided in a sin-
gle area that serves as the home base for telephone
follow-up and inpatient services, as well as record
keeping and as a site for professional resources. LCs
can also see mothers who return for outpatient care
in this area. In addition to outpatient services, some
hospitals offer free postpartum home visits as a part
of the insurance coverage for the delivery. This
“perk” differs according to the insurance company
with which the hospital contracts for deliveries. In-
come generated from inpatient care is managed
through the regular accounting or finance office
and submitted for insurance coverage, as occurs for
other hospital-based charges.

Although lactation services will generate mini-
mal revenue compared to high-tech medical equip-
ment, they are an effective marketing tool for the
hospital. Women make most of the decisions about
health-care services for family members. Health
strategists claim that if the mother uses a certain
hospital for her baby’s birth and she liked the ser-
vice she received there, she will probably use that
same hospital again for the family’s future health-
care needs. In the United States and many other
developed countries, the women most likely to
breastfeed are educated and in middle-to-higher in-
come brackets; thus, a lactation service increases
the hospital’s visibility and credibility with young,

educated families who have a high earning poten-
tial later on. The income-generating nature of pa-
tient care makes such a service attractive,
particularly in settings in which several local hospi-
tals are competing for the same patient dollars. The
new trend in hospitals is product-line management,
an approach that markets a product-line of services:
lactation services are a “product” that medical cen-
ters can offer to their “customers.”

Just as the lack of physicians’ support can pre-
vent a program from being added to the array of
services already offered, physician support can
pave the way for the addition of a lactation pro-
gram. Such support is most likely to be obtained if
the key physicians––often chiefs of service or de-
partment heads––see that a lactation program will
meet needs that they feel are important. In some
cases, the need for such a service is championed by
a female physician who has personal breastfeed-
ing experience.

Physicians are still influential figures in the hos-
pital although their power has diminished since
managed care; therefore, maintaining positive rela-
tions with physicians is critical. Even with managed
care, the physician as “gatekeeper” plays a major
role in the fiscal health of a hospital. If the physi-
cian’s patients do not want to go to a particular hos-
pital because it lacks certain amenities––such as a
lactation service––the birthing service administra-
tor, with the backing of physicians, may create such
a program rather than lose patients to a competing
institution. Supportive physicians are more likely to
be mothers who breastfed, fathers of breastfed chil-
dren, those building a new practice, and those from
countries where breastfeeding is the norm.

Changing well-established routines is a major
source of conflict between other health-care work-
ers and the lactation service personnel, even when
the change is supported by research. Because few
people like to do things differently and most health
professionals tend to provide service as they were
taught in medical or nursing school, recommenda-
tions from the LC can cause resentment and irrita-
tion among the nursing and medical staff.

When any change in protocols or routines, how-
ever small, is contemplated, the wise LC will enlist
the assistance of those most likely to be affected by
the change. Such planning can go a long way toward
defusing potential antagonism and reducing resis-
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tance to change. Nearly always, this means consult-
ing with the physicians who write orders and the
nurses who are expected to carry them out. Even
something so apparently insignificant as the removal
of supplemental water bottles from the cribs of
neonates will require meetings and discussions, often
with a committee mandated to initiate the change.

In addition, in-service programs are needed to
explain the change. A team approach is more likely
to accomplish a change, and compliance is more
likely. After change is instituted, additional in-
servicing is often necessary––to ensure that all staff
members are following the new protocol and to
iron out any difficulties that may arise as the new
protocol is put into effect.

Marketing

Marketing––a discipline used by business to con-
vert people’s needs into profitable company oppor-
tunities––is still poorly understood and appreciated
by health workers; either they need to learn mar-
keting techniques themselves or to seek assistance
from marketing experts. Nurse/entrepreneurs can
seek help from small-business centers at universities
that help small-business people at no cost, attend
marketing classes, and read books on marketing.

The following are basic marketing techniques
that LCs may find useful:

● Collect data such as the number and percent-
age of women giving birth who breastfeed, and
survey women who have used lactation ser-
vices.

● Analyze strengths and weaknesses of competi-
tors and focus on service needs not currently
being met.

● Establish a small niche within the health-care
market that is ignored by large health-care
providers––for example, a postdischarge visit
for a back-to-work consult.

● Promote the practice by advertising and public
relations: brochures, newsletters, letterhead sta-
tionery, business cards, fact sheets, and radio
and TV interviews all help to inform clients
and other health workers about LC services
(Gardner & Weinrauch, 1988).

The Unique Characteristics of 
Counseling Breastfeeding Women
There are unique aspects of working with breast-
feeding women that differ from other aspects of
health care.

● Breastfeeding is an emotion-laden subject that
may be viewed as an integral part of hu-
man sexuality, not just an infant feeding
method. It touches deep-seated feelings that
people have about themselves and their bod-
ies that reach back to childhood. This emo-
tional content makes breastfeeding counseling,
like sex counseling or childbirth education, un-
usually sensitive. Health-care workers assisting
breastfeeding families must be especially intu-
itive, caring listeners and advisors.

● Working with new mothers and babies is a pop-
ular and thus, competitive, activity. Not only
are newborns adorable, but the mothers and fa-
thers are (generally) healthy and happy. By
working on the hospital maternity unit or in a
birth center, the nurse gets to play a paid, star-
ring, ongoing role in the usually joyous family
dramas of birthing and early breastfeeding. As
a result, nurses compete to work there, and the
mother-baby unit tends to have a low rate of
staff turnover. This situation is especially true
for nurses who work in lactation services.

● Breastfeeding counseling is almost exclusively
provided by women who must daily interact
and work with other women: mothers and
other female health workers. Women interact
in the workplace differently than men do.
Awareness and understanding of the typical
ways that women interact with women and
compete with each other gives the nurse or LC
who comes onto the unit or into the commu-
nity agency as a “new kid on the block” an ad-
vantage (Gilligan, 1982). Table 2–6 summarizes
how women tend to work together and how
they need to work together.

Three characteristics––the emotional quality of
breastfeeding, the popularity of caring for babies,
and the dysfunctional, covert games that women
bring to the work environment––set the stage for
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potential difficulties between the LC and the nurse,
the nurse and the breastfeeding mother, the volun-
teer counselor and the LC, and the female physi-
cian and the LC.

Although workplace standards of behavior
tend to follow men’s rules, it does not negate femi-
nine elements. Feminine, nurturing qualities help us
in working with breastfeeding families. Our best
qualities have to do with becoming attached and
developing close relationships and friendships with
others. These attributes are critical for all health-
care workers, including LCs, if they are to em-
pathize with breastfeeding mothers. However,
when women personalize the business or profes-
sional setting, it is counterproductive to their pro-
fessional or business goals.

Survival in the workplace requires that we
learn to operate within two concurrent cultures: the
culture of nurturing and caring and the culture of
the profession’s business, which is about accom-
plishing tasks efficiently. Virginia Woolf noted that
the values of women differ from the values of men;
yet, she added, “it is the masculine values that pre-
vail” (Woolf, 1929). Women succeed in the work-
place when they use their womanly strengths of
compassion and intuitiveness in their work, while
playing by men’s rules.

Roles and Responsibilities
The LC is responsible to the mothers she sees to
provide up-to-date and accurate information and

Table 2–6

CORRECTING NEGATIVE FEMALE WORKPLACE BEHAVIORS

What Women Tend to Do

Women tend to express anger covertly behind their co-workers’ backs
rather than openly and confrontationally. Girls learn that they should
be “nice” to everyone, not fight, and especially not hit anyone. These
concepts are called Mommy’s Rules (Davidson-Crews, 1989), and
they are deeply embedded female behaviors, especially in white, 
middle-class, American women.

Women try to avoid being criticized; they often take it personally.
Women are socialized to derive their self-worth from external, rather
than internal, sources; therefore, they tend to react excessively to oth-
ers’ opinions, whether positive or negative. Women are more likely to
hold grudges for long periods.

Women are less likely than men to have used the give-and-take team
concept of “you help me and I’ll help you and we’ll both get ahead.”
Women operate on a higher utopian level: what is right and just is
more important than any other consideration. Women act as police of-
ficers of one another, making sure that what their coworkers do is
right and correct and “trashing” them to keep them in their place.

Women tend to become over friendly, one-to-one. Women who work
together and become fast friends tell each other their deepest secrets,
which are sometimes used against them when the friendship dissolves.
Women give away power by giving away too much of themselves.
Women are more likely to work for social rewards; men work for
money.

What Women Need to Learn to Do

Be overt, not covert. If there’s a prob-
lem, confront, forget, and move on.

Communicate. Do not make scenes or
public outbursts.

Be friendly, but do not strive to be
close friends.

Accept and love yourself. Accept (and
appreciate) that some people are not
your friends, now or ever.
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appropriate assistance. In a medical center setting,
however, such service will be molded by the other
services also provided there. Table 2–7 lists the six
competency areas or functions required by an 
LC practice.

Although there are no studies on the time allo-
cation of various role components, LCs report that
the majority of their time is spent in direct care of
clients. The role of the LC closely parallels that of
the clinical nurse specialist insofar as it requires in-
depth clinical knowledge and expertise in a partic-
ular area. Gibbins et al. (2000) describe a model of
the Nurse Practitioner (NP) or Clinical Nurse Spe-
cialist (CNS) in the role as a lactation consultant in
a breastfeeding clinic. This advanced practice role
encompasses the dimensions of the advanced prac-
tice model: research, leadership, education, and
clinical practice. Like the clinical specialist, the LC
does the following:

● Gives direct care
● Teaches
● Consults
● Conducts or assists in conducting research

Giving breastfeeding mothers consistent breast-
feeding information is vital. The patient takes for
granted that the person to whom she spoke knows
exactly what should be done. If confusion or con-
troversy is found among the staff, we cannot expect
the patient to become knowledgeable and comfort-
able with learning mother-infant tasks. Staff in-ser-

vices on breastfeeding increase the likelihood that
the staff will provide consistent information.

Although providing in-service education is an
important, perhaps even essential, role of the lacta-
tion consultant, one can (like the proverbial horse
brought to a watering hole) offer but not impel
other health-care workers to drink from the pool of
knowledge. Other nursing staff may have fallen into
the habit of expecting the LC to take care of all
breastfeeding issues. If an LC is not available on all
shifts or all days, this person cannot possibly always
take care of things. Rather than expecting the LC to
do it all, it is more effective for her to teach the staff,
so that all health-care workers are operating from
the same frame of reference in how they assist
breastfeeding mothers and when they will inter-
vene to resolve a difficulty (Shrago, 1995).

Another function of the LC, whether she is lo-
cated in a hospital or has a private practice, is to
evaluate services and products related to lactation.
Evaluating new products and then publishing the
results is a professional responsibility. Seeking feed-
back from patients helps ensure that quality service
is being provided (Turner, 1996).

Stages of Role Development

Roles of health professionals have been extensively
studied and shown to progress through stages of de-
velopment. For example, Benner (1984) used the
Dreyfus and Dreyfus (1980) model of skill acquisi-
tion to describe the progression of skills and com-
petencies of nurses in the clinical setting. This
model, a structure for the metamorphosis that oc-
curs as nurses persevere in their practice, can also
apply to lactation consultants. According to Benner
(1984), there are five stages of role acquisition:

● Novice: Develops technical skills; has narrow
scope of practice; needs a mentor.

● Advanced beginner: Enhances clinical competen-
cies; develops diagnostic reasoning and clinical
decision-making skills; begins to incorporate
research findings into practice.

● Competent: Expands scope of practice; becomes
competent in diagnostic reasoning and clinical
skills; senses nuances; develops organizational
skills.

Table 2–7

REQUIRED COMPETENCIES
FOR LACTATION PRACTICE

1. Breastfeeding education and advocacy

2. Clinical management of breastfeeding

3. Technical knowledge

4. Special knowledge and assistance

5. Professional responsibilities and activities

6. Business practices/legal considerations



Work Strategies and the Lactation Consultant 47

● Proficient: Achieves highest level of clinical ex-
pertise; conducts or directs research projects;
acts as change agent; uses holistic approach; in-
terprets nuances.

● Expert: Global scope of practice; consults
widely; empowers patients and families; serves
as mentor.

Benner derived these insights from the stories
nurses told about their practice and applied them
into a logical, orderly progression of skill develop-
ment. Joel (1997, p. 7) paints a vivid picture of the
journey from novice to expert:

At first we see situations as tidbits of equal signifi-
cance; later we move to the idea of a highly complex
integrated whole where some pieces are just more im-
portant to solving the problem. And, finally the nurse
becomes as one with the clinical situation. Rather
than looking from the outside in, at the zenith of your
practice, you are indivisible from the puzzle you are
challenged to solve. You move right to the heart of the
matter without responding to distraction.

Using Benner’s model from novice to expert as
discussed earlier, LCs––such as experienced clini-
cal nurse specialist––will spend more time as con-
sultant and in scholarly work as they gain
experience in the field (Auerbach, Riordan, Gross,
2000). Because the role of the lactation consultant is
relatively new, other health providers may be un-
clear about what to expect of this new health-care
worker. To clarify areas of expertise that can be ex-
pected of such an individual, the International Lac-
tation Consultant Association has developed a set
of recommendations and related competencies for
LC practice (see Appendix A).

Lactation Consultants in the 
Community Setting

Because of the heightened awareness of the impor-
tance of breastfeeding, community health workers
are becoming educated about breastfeeding; some
of them go on to certify as an LC. The 1989 WIC
Reauthorization Act that mandated a breastfeeding
coordinator in each state accelerated community
health workers’ interest in breastfeeding. Most of

these coordinators are registered dietitians or regis-
tered nurses. Home health nurses are another
group of community-based health workers who fre-
quently care for breastfeeding families.

Community-based health care is different from
hospital-based care in that the health-care provider
works with the mother over the long term––
throughout her pregnancy, childbirth, and postpar-
tum course; thus they have an advantage over those
working in the hospital in that they see the mother
and her family in a total environment. Someone
once described this as seeing a whole movie,
whereas in the hospital one sees only one frame.
Being in the family home gives a much wider 
perspective on the mother’s needs that are not 
otherwise apparent. For example, I visited a breast-
feeding mother in her home along with a student
nurse as a clinical experience. The client was a 15-
year old new mother who recently arrived from
Mexico and had no family members here. She was
having trouble putting the baby to breast because of
extreme engorgement. After we pumped and got
the baby on the breast, I suggested that we freeze
the milk, since I thought she probably had not
thought of this, given her youth and inexperience.
She motioned me to her refrigerator and opened
the freezer section, which held many bottles of
breastmilk that she had expressed and saved.
Clearly, this young woman had much more knowl-
edge about lactation than I could have surmised by
seeing her one time in the hospital before she was
discharged.

Moreover community-based services are orga-
nized around a system of interdisciplinary commu-
nity services and resources. Many times the
community heath nurse works with mothers who
are poor and receive welfare assistance, where
breastfeeding problems are but a minor star in a fir-
mament of despairing circumstances.

Medical Office

Physicians, especially pediatricians, realize the
value of having staff who are knowledgeable about
breastfeeding and can quickly and effectively work
with breastfeeding women in their practice; thus
lactation consultants are employed in the medical
office. Their responsibilities include answering
phone calls from breastfeeding women, making
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home visits, and working with the physician during
postpartum visits to the medical office and making
hospital rounds. The physician office usually pays
the lactation consultant a salary; however, ad-
vanced practice nurses such as pediatric nurse prac-
titioners may do their own billing.

Lactation Consultants and Volunteer
Counselors

The client is apt to obtain more complete services
when lactation consultants maintain a congenial,
reciprocal relationship with volunteer counselors 
as well as other health-care professionals in 
their community.

The volunteer counselor and the lactation con-
sultant provide similar services. They most often
differ about where such service is provided, the 
nature of clinical assistance, and the degree of 
follow-up care. For example, volunteer counselors
are an excellent source of preventive health-care in-
formation pertaining to breastfeeding and lactation.
They also spend more time giving long-term assis-
tance than the LC, particularly if the latter sees
clients in a clinic or hospital setting. It is not un-
common for a mother to continue to receive assis-
tance and caring concern from a volunteer
counselor through the entire lactation course; only
rarely will an LC meet with a client regularly
through that entire period. Instead, she is more apt
to have sporadic contact, initiated by the client
when a specific question or concern arises. The LC
is more apt to assist a mother when specific clinical
skills are needed to assess or to resolve a problem.

Volunteer breastfeeding helpers and LCs can
assist one another (Thorley, 2000). The volunteer
may have seen a certain mother in her own home
and thus may be able to alert the LC working in a
hospital, doctor’s office, or clinic to elements about
the mother’s home life that may bear on her lacta-
tion course. The LC may serve as a referral source
for persons with complex problems. When the LC
works in a medical center where ongoing research
is part of her role, she helps generate new knowl-
edge. Both the volunteer and the paid LC can re-
view materials written for clients. The volunteer
may be sensitive to ongoing issues that crop up
after the mother has left the hospital or does not
choose to mention to her health-care providers.

The LC may be aware of aspects of the health-care
system that influence breastfeeding.

Networking

Networking is an established mechanism used by
members of groups to exchange information, to 
assist others, and to get help in solving problems
(Harter et al., 1987). Most people think first of net-
working with physicians and others from whom re-
ferrals are sought and reports sent (Williams, 1995).
However, LCs also network with other lactation con-
sultants and with volunteer breastfeeding coun-
selors––a “good ole girl” network (see Figure 2–3).
Generally, these contacts are with LCs who work
in a similar setting such as a hospital or in a pri-
vate practice or with LCs who belong to city- or
countywide task forces or other groups of like-
minded individuals.

Networking serves several purposes. It offers
LCs an opportunity to learn from one another.
When a difficult case arises, they feel more comfort-
able if they can use the phone to work through the
situation with another lactation consultant. Addi-
tional assessment of the problem and how to begin
moving toward a solution might offer new insights or

FIGURE 2–3. Making their “net” work for them, two
LCs share experiences. (Courtesy of Via Christi Medical
Center, Wichita, Kansas.)
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creative alternatives to the plan of action already
considered. Networking also identifies job possibili-
ties, colleagues who will cover for one another, and
referrals for clients needing equipment or special-
ized help. Networks may also be used to change sys-
tems and improve methods of providing care.

Opportunities to communicate with others also
abound on the Internet. Foremost among these of-
ferings is LACTNET, a worldwide breastfeeding
listserv. Other networks have started, including one
for Spanish-speaking individuals, and one exclu-
sively set up for and run by private practice LCs.
The benefits of electronic contact include ease of
communication with persons for whom telephone
contact would be too expensive and postal contact
would be too slow. In addition, being able to vent
and obtain sympathetic electronic “clucks” within
minutes or hours or to seek assistance for a trou-
bling case supports the private LC in a way that can
be duplicated only by the existence of as many
knowledgeable professionals in the local area. It is
the rare setting in which so many colleagues would
be gathered in a single place. Electronic networking
is here to stay.

In addition to email discussion groups, numer-
ous Web sites also provide information on items of
interest to LCs. Exploring the Internet can take
hours of time, and new links are created daily. La
Leche League International, the Australian Breast-
feeding Association, and the International Lacta-
tion Consultant Association all have Web sites that
describe their purpose, services, and coming
events. The ability to access such disparate re-
sources as the National Library of Medicine, Web
sites created by proprietary companies, and profes-
sional organizations means that LCs can now quite
easily electronically “reach out and touch some-
one,” or something, at any time of the day or night,
by means of the computer.

Reporting and Charting

It is the responsibility of the LC, regardless of
where she practices, to chart each contact with her
clients and to provide complete reports to referring
physicians and other health-care providers
(Williams, 1995). Almost all record keeping in-
volves using a computer. Computer skills are a ne-
cessity for health-care workers. As with other health

providers, computers can be used to generate
records, reports, and charts that do the following:

● Provide other health workers with valuable in-
formation.

● Reflect quality of care delivered (quality assur-
ance, continuous quality improvement).

● Highlight sometimes subtle observations or
findings.

● Validate health services for insurance compa-
nies to determine reimbursement payment.

● Provide data that can be used for research.
● Serve as evidence in a legal dispute.

In the hospital, the mother’s and infant’s charts
are clinical records that contain information about
the hospital stay and all contacts with everyone in-
volved in their care. Because the mother and infant
usually have separate charts, it is sometimes neces-
sary to “double chart.” At the same time, care plans
tend to be geared to the mother, because it is she
who is taught and the baby who is the recipient of
her learning.

Health professionals are rapidly adopting small
hand-held computers known as personal digital as-
sistants (PDAs) to document their interventions by
entering coding and pinpointing diagnosis, among
other things. Software for items such as coding and
medications can be downloaded from the Internet
for a trial period and then purchased if one desires.

The most commonly used methods of charting
are narrative charting and problem-oriented chart-
ing. Flow sheets and standard care plans that are in-
dividualized are becoming more popular. They
reduce paperwork and save time (and money).

Narrative Charting. Narrative documentation
uses a diary or story format to document client-care
events. A simple paragraph describes the client’s
status and the care that was given. Narrative notes,
sometimes called progress notes, are used less now,
with the advent of flow sheets and clinical care
plans, which capture the routine aspects of care.
Narrative notes (Box 2–4) can be easily combined
with flow sheets or any other client record.

Problem-Oriented Charting. Charting based on
a problem uses a structured problem list and logical
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format for each entry in the medical record. The
format used in problem-oriented charting is called
the SOAP or SOAPIE method. Each letter stands
for a different phase of the nursing process: subjec-
tive data, objective data, assessment and nursing di-
agnosis, plan, interventions, and evaluation of care
(see Box 2–5).

In private practice the completeness of reports
also assists the referring health-care worker to un-
derstand the “how” as well as the “why” of an LC’s
practice and methods. Reporting provides a data-
base for all types of information (e.g., an increase in
the number of referrals from a particular physi-
cian’s practice). Early referrals may be for one or
two common problems, whereas tracking over a
time period may show that later referrals are for a
wider variety of problems.

Clinical Care Plans

A clinical care plan provides basic information
about client assessment, diagnosis, and planned in-
terventions. It also offers a guide for care, estab-
lishes a continuity of care, and represents a means
of communication among all caregivers. There are

two types of care plans: individual and standard. In-
dividual care plans are developed “from scratch”
for each client based on her specific needs. A stan-
dard care plan is a preprinted plan of care for a
group of patients within the same diagnosis. Be-
cause each standard care plan must be tailored ac-
cording to the needs of a particular client, they are
designed to include space for adding information.

The Joint Commission on Accreditation of
Healthcare Organizations ( JCAHO) requires a care
plan for each patient in the hospital as a necessity
for accreditation; however, the plan of care can be
computer generated, preprinted, or appear in
progress notes or standards of care (American
Nurses Association, 1991). Care plans are legal re-
quirements of practice and may also serve as proto-
cols or standards of care.

Traditionally, individual care plans are divided
into columns. Column headings change over the
years to reflect new ideas in nursing, and some col-
umn labels are preferred over others. In this book,
for instance, the clinical care plans include assess-
ment/interventions/rationale. Other commonly used
labels are problem, evaluation, nursing diagnosis, pa-
tient outcomes, nursing action, or simply intervention-

BOX 2–4

An Example of a Narrative Note

Date

05–22–03

05–22–03

05–23–03

Time

0800

1500

1100

Progress note

Infant alert. Rooting and suckling movements noted. Infant latched
on breast and suckled effectively until asleep. Breastfeeding assess-
ment score 9/10.

Discussed basic breastfeeding information including normal infant
elimination patterns to watch for after discharge. Mother given writ-
ten materials on sore nipples, engorgement, use of breast pump, and
breastmilk storage.

Explained that a follow-up call will be made 2 to 3 days after dis-
charge. Mother will have the option of a home visit.
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evaluation. A Nursing Diagnosis and Nursing Care
Plan from County of Orange (1999) is seen in Box
2–6. The critical care path or clinical path is a com-
monly used type of care plan in hospitals. These
paths, abbreviated care plans that focus on the
client’s length of stay in the hospital, integrate in-
fant feeding into the overall care plan.

Legal and Ethical Considerations
Whenever an LC offers advice or touches a mother
or baby, she is risking a potential legal action. The
action that is most likely to be brought includes bat-
tery (when a client does not consent to being
touched by another person), breach of warranty
(meaning that a service promised verbally or in

BOX 2–5

Problem-Oriented Medical Records

S = Subjective data. What the mother herself
tells you. Example: “My nipples feel
sore.” Note: If the charting relates to
only the infant, there will be no subjec-
tive data.

O= Objective data. Concrete data you can
observe. Examples: Infant position at
breast, temperature, and infant weight.

A = Assessment and nursing diagnosis. An as-
sessment of physical and psychosocial
factors based upon subjective and ob-
jective data; what you think is going on.
Examples: Infant poorly positioned on
the breast; breastfeeding at margin of
nipple; ineffective breastfeeding; Latch
score = 3 (1 low; 10 high).

P = Plan. Organized plan for care. Based
upon the assessment, what you plan to
do about the problem to help the
breastfeeding mother and baby. Exam-

ple: Will reposition infant on breast at
next feeding.

I = Interventions. What you’ve done to/for
the problem or what you plan to do. In-
cludes teaching, referrals, finding the
right pump. Example: Infant reposi-
tioned on mother’s breast so that infant
is grasping adequate breast tissue dur-
ing suckling.

E = Evaluation. Review of outcomes. What
happened? Was it effective? Examples:
Infant appears to be suckling effectively
at the breast. Infant breastfed four times
during shift, three times following repo-
sitioning. Infant had bowel movement
during feeding––appears well hydrated.
In some cases in which a nursing care
plan with diagnoses is used, evaluation
may reflect only the presenting prob-
lem. Outcomes are then charted in the
flow sheet.

writing is not provided), or the infliction of emo-
tional distress (usually through a reckless, inten-
tional, or negligent act that harms the patient)
(Bornmann, 1986). People usually sue health-care
workers not because of their clinical actions but be-
cause they are angry with them or for some other
reason. Therefore, the most effective protection
against such actions is establishing a mutually re-
spectful relationship and rapport. The LC’s pattern
of practice should include the following:

● Obtain permission––at least verbal, but prefer-
ably written––before touching the client or her
infant. In different cultures, how one touches a
baby may be important. For example, in some
cultures, use of the left hand to do a digital 
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assessment of the baby’s mouth is a highly of-
fensive action and would be deeply resented by
the mother. One way to avoid inadvertently of-
fending a client is to ask if the baby may be
touched––and to explain how the baby will be
touched before doing so.

● Avoid causing the mother, the baby, or 
any other member of the client’s family 
emotional distress as a result of words said, 
reports written, or other actions that re-
flect the LC’s relationship with the mother 
and baby.

BOX 2–6

Clinical Care Plan

(With permission, Parris KM., 1999).
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● Maintain confidentiality about the mother,
baby, and family. To fail to do so is an invasion
of privacy, a tort (wrongful act) that involves
confidential information that is revealed with-
out permission to someone not entitled to
know it.

A clearly written, detailed record of the health
provider’s actions, initial recommendations, and
follow-up assistance (by phone and in person) is
one of the most effective ways of avoiding legal ac-
tion. Referrals increase following a well-written,
complete report that is sent in a timely and profes-
sional manner. Client records are considered busi-
ness records of the agency and are admissible as
such under legal (court) rules of evidence. Records
will often prevent cases from going to court; law-
suits often are won and lost based on what is in the
record. Although testimony is another form of evi-
dence, the written health chart is viewed as more
accurate and reliable.

The LC who works in a doctor’s office, clinic,
or hospital is very apt to be part of the staff who are
covered in an “umbrella” professional liability pol-
icy. The LC in private practice must determine for
herself how much coverage she needs and what she
can afford. Although legal action against an LC is
rare, it does occur; therefore, every individual prac-
titioner needs to consider how she will protect her-
self and her family against a judgment that could
ruin her financially.

A Code of Ethics, established specifically for
LCs, covers professional practice and conduct to
safeguard interests of clients. These ethical prin-
ciples seen in Appendix B of this book guide the pro-
fession and outline commitments and obligations of
the LC to self, client, colleagues, society, and the pro-
fession. This code applies to all individuals who hold
the credential of IBCLC. To address complaints of
misconduct against an LC, the certification board
has procedures for discipline. Following the com-
plaint and information gathering, a Discipline Com-
mittee decides if the behavior in question was a
serious breach of ethics (Kelley, 1999).

Reimbursement

In most countries lactation services are a part of the
national health care system and reimbursement for

these services is mainly through salaried positions
paid for by government programs. In the United
States, reimbursement for lactation services is ex-
tremely complex and depends upon the setting
where the services are provided, educational quali-
fications of the provider, and the type of insur-
ance involved.

LCs who work in a birthing center, hospital, or
medical office are usually salaried employees reim-
bursed with a set hourly or weekly wage. Hospitals
usually include LC services as part of the total cost
of the maternity “package.” The cost package is an
agreement between the insurance company and the
hospital to charge a certain amount of money for
health-care coverage for each birth. This is known
as capitation. Managed care companies compete
with each other with price bids to win the health
care contract, the lowest bid gaining the contract.

If postpartum home visits are part of a mater-
nity insurance package, breastfeeding assistance is
given as a part of a routine postpartum visit to the
mother’s home. Nurses providing these home visits
are usually salaried by the home health company
that employs them. Services above and beyond the
packaged LC services are paid for either by a sepa-
rate insurance claim or by the family themselves.

For the LC in private practice, cash payment for
services rendered or for equipment is usually re-
quested from the client at the time of the service. The
client in turn seeks reimbursement from her insur-
ance company and provides the third-party payer
with the information it needs. The client may give
the LC forms to complete and send to the insurer in
the hope of being reimbursed. Insurance companies
expect to be sent the HCFA form that can be down-
loaded from www.medela.com. A “Superbill” with
ICD-9 codes is displayed in Box 2–7. This form,
along with an instruction booklet, is available from
Pat Lindsey, IBCLC, at www.patlc.com.

Insurance and Third-Party Payment

Insurance and third-party payment for lactation ser-
vices is a complex issue. Third-party payment––in-
surance or payment by another entity besides the
patient––varies according to the state (and country)
where the services were given. In the United States,
third-party payers can be divided into two general
categories: government or public health insurance
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BOX 2–7

Superbill (Lactation Visit Receipt)

(With permission, Pat Lindsey, 2003).
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(Medicare, Medicaid) and managed care organiza-
tions (MCOs).

Medicare applies to individuals over age 65
and is not applicable for breastfeeding except that
insurance companies usually follow Medicare rules
for payment. Medicaid is a federal program admin-
istered by the states, and state regulations apply to
mothers and children who qualify on the basis of
poverty. The regulations in various states may differ
in billing rules and regulations. About one third of
US births are paid for under Medicaid. Medicaid
reimbursement for health care is further compli-
cated by the fact that some Medicaid recipients are
also enrolled in managed care plans. The plans’
policies on reimbursement differ from the state and
federal rules governing reimbursement when the
patient is not enrolled in managed care.

Insurance policies usually spell out by title 
who may be reimbursed with third-party pay-
ment. Physicians and “mid-level” providers such
as nurse practitioners and certified nurse mid-
wives are recognized by third-party payers as
providers who can receive direct payment for their
services.

To receive reimbursement from Medicaid, the
lactation consultant must be accepted as a Medicaid
provider by her state Medicaid agency in order to
be admitted to the provider panel of an MCO.
Generally, providers are accepted on the basis of
having a medical or medically-related degree and
national certification. Lactation consultants can re-
ceive direct reimbursement if they are a physician
or an advanced registered nurse practitioner (NP)
(including a certified nurse-midwife) who has grad-
uated from an accredited educational program and
is certified nationally in a specialty.

Physicians or nurse practitioners can apply for
a provider number through the state Medicaid
agency by filing a provider application. If accepted
as a provider, they can bill the state Medicaid
agency on a HFCA 1500 form using the patient’s
name and identifying information, the ICD-9 code,
the Current Procedural Terminology (CPT) code,
the charge, the provider’s name, number, and loca-
tion for services. Fees for CPT codes vary accord-
ing to locations and providers. For example, in
many states in order to receive third-party pay-

ment, LC services must be provided in collabora-
tion with a physician.

As an example of a successful private medical
practice, Pediatrician Tina Smillie set up her breast-
feeding practice right after passing the IBLCE
exam. She began by writing a series of two- or
three-page letters to the HMOs in her area stating
benefits of breastfeeding and emphasizing the ben-
efits for the HMO. These letters got her into most
of the HMOs as a provider and cover fees for about 
95 percent of her patients. She recommends writ-
ing these letters as a first step for any physician 
(or nurse practitioner) going into practice 
(Smillie, 2000).

If the company rejects a bill, the HCFA 1500
is returned with a short explanation about why it
is being rejected. Sometimes several letters back
and forth are necessary before the bill will be paid.
Persistence is the key, as many claims may not 
be paid on the first submission. Anyone in a 
medically-related practice quickly learns from 
trial and error how to best file third-party insur-
ance claims in order to maximize the number of
paid claims.

Payers may require documentation to validate
that the care was given, the site of the care, and the
medical necessity and appropriateness of services
provided. Fees for care of breastfeeding women on
Medicaid are based on number and type of services
provided using the CPT, published in the ninth edi-
tion of International Classification of Diseases (ICD-9)
(see Box 2–8) and Health Care Financing Adminis-
tration’s Common Procedure Coding System
(HCPCS) codes (see Box 2–9).

Major barriers to third-party reimbursement
for nonphysician health-care workers such as lacta-
tion consultants have been third-party payers who
fear expansion of provider eligibility, state licensure
laws, and opposition by the medical profession.
The 1997 passage of a provision contained in the
budget bill Public Law 105-33 to expand Medicare
reimbursement for nurse practitioners allows for re-
imbursement of NP services including lactation ser-
vices; however each state has the option of covering
NP services. Even though the law has passed, these
nonphysician providers have difficulties in getting
third-party payment.
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Coding

Accurate and complete coding for services and sup-
plies is vital to the financial success of a lactation
program or service. The HCPCS is a uniform

method for health providers to report professional
services and supplies. Box 2–8 presents a listing of
HCPCS codes for breast pumps. Keep in mind that
payment coding requirements and polices vary

BOX 2–8

Common Lactation ICD-9 Codes/Diagnosis Codes

Code Mother

675.2 Nonpurulent mastitis 
675.1 Abscess of breast 
676.1 Cracked nipple 
676.3 Other and unspecified disorder of

breast
675.8 Other specified infection of breast

and nipple 
692 Dermatitis contact
651.04 Twin pregnancy postpartum condi-

tion or complication
676.2 Engorgement of breasts 
676.5 Suppressed lactation 
676.0 Retracted nipple 
676.4 Failure of lactation
676.6 Galactorrhea
676.8 Other disorders of lactation

Code Infant

276.5 Volume depletion, dehydration, hy-
povolemia

524.06 Microgenia; major anomalies of
jaw size

783.2 Abnormal loss of weight 
750.1 Abnormal tongue position 
774.39 Breastmilk jaundice 
749 Cleft palate/lip 
750 Tongue tie
758 Down’s syndrome
787.2 Dysphagia 
784.41 Failure to thrive, failure to gain

weight
783.3 Feeding difficulty––infant 
779.3 Feeding problems in newborn 
771.7 Neonatal candida infection

BOX 2–9

HCPCS Codes For Breast Pumps

HCPCS Code Description

E0602 Breast pump, manual, any type
E0603 Breast pump, electric (AC and/or DC) any type
E0604 Breast pump, heavy duty, hospital grade, piston operated, pulsatile vacuum

suction/release cycles, vacuum regulator, supplied, transformer, electric
(AC and/or DC)
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from payer to payer, and new codes may not be
recognized by all payers (International Lactation
Consultant Association, 2002). The Reimbursement
Tool Kit available from ILCA at www.ilca.org is 
a valuable source of information. The Healthcare 
Insurance Guide for Breastfeeding Families can be
downloaded free at the Medela Web site
(www.medela.com).

Private Practice
Rising rates of breastfeeding and short hospital
stays have resulted in lactation services as a private
practice. Some physicians are successful in building
a practice that is limited to breastfeeding families.
Both professional health workers and those without
a health-care background are finding they can
enjoy the work they love, assisting women with
breastfeeding, and still survive.

Auerbach (Riordan & Auerbach, 1999) sur-
veyed lactation consultants in private practice in the
United States and Canada to gain information about
their experiences. A majority of the private practice
LCs reported that they work 4 to 5 hours a day, qual-
ifying for “part-time” status when seeking profes-
sional liability coverage, which all maintained. The
number of clients seen in a given week or month var-
ied widely, and was related to several factors, includ-
ing how long the LC had been in practice, whether
she limited herself to home visits (more time-
consuming and thus less frequent), and whether her
practice was located in a rural or more densely popu-
lated metropolitan area. LCs in practices for only
two to three years reported seeing the fewest num-
ber of clients but their practices grew over time as
satisfied customers made referrals to friends, neigh-
bors, and colleagues.

Some LCs started by opening a breast pump
rental depot. Others set up a private practice after
receiving numerous calls from mothers who re-
quested their help with breastfeeding. Several had
been (or still were) hospital nurses who wanted to
do more to help breastfeeding mothers than could
be accomplished in the hospital. Still others found
that a private practice in lactation consulting was 
an extension of their previous work as volunteer
LLL leaders.

The LC’s own home is the most common prac-
tice setting for non–health professional LCs. For

health professionals, practice locations are a clinic,
physician’s office, or hospital where the LC receives
referrals from the staff members of these organiza-
tions. Some residential neighborhoods have restric-
tive covenants that prevent home business or
signage that a business is located in a home. Using a
post office box for an address avoids neighborhood
zoning restrictions. These details must be checked
out in advance of opening such a facility. Inadequate
road signs in suburban settings or in rural areas will
make maps on the backs of flyers and other adver-
tisements a necessity. In North American practices,
busy periods clustered in March, April, and May,
reflecting the higher birth rates during the warmer
months, while slower periods tended to occur in No-
vember, December, and January.

The Business of Doing Business

One of the hardest lessons for an LC to learn is that
a private practice is a business; if she has no busi-
ness experience, she must learn about it (Auerbach,
1995). Advertising is essential in establishing
and/or maintaining a client pool. Generally, the
best advertising is word-of-mouth referral from
clients who are satisfied with the LC’s services.
Other successful advertising includes distributing
business cards, flyers, and magnets, and sending
personal letters to hospital staff, local physicians
(pediatricians, family physicians, obstetricians),
community women’s groups, childbirth educators,
and La Leche League leaders. Teaching a prenatal
breastfeeding class is a form of advertising. At the
same time, the LC has to make it clear that she
charges for later visits. Additional techniques in-
clude listings in the telephone book (white or yel-
low pages), newspaper articles, and press releases
for new activities or special events relating to 
the business.

Lactation consultants disagree about whether
to advertise in local newspapers or on the radio.
Such visibility has the potential to attract the people
merely posing as clients, is expensive, and rarely re-
sults in generating clients. The choice of words in
advertisements or signs should be considered care-
fully. In one case, an LC posted a large sign with
her name but not the word breast or lactation, to alert
passersby to her business. Using family, parenting,
or mother-related phrases works well in lieu of
more obvious words. In other communities, inclu-
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sion of the words breastfeeding or breast may not 
be controversial.

More effective marketing techniques include
meeting face-to-face with local physicians, their of-
fice staff, and hospital nurse managers, as well as at-
tending professional meetings, such as hospital
grand rounds and continuing education programs
for nurses. Presenting a case history to hospital
physicians, midwives, doulas, childbirth educators,
and other health providers raises the visibility of the
LC practice and generates referrals.

Incorporating the private practice should be
considered only after carefully reviewing the ad-
vantages and disadvantages. The advantages are
that the business is a legal entity with possible tax
advantages and that the business can be sold or
transferred. The disadvantages are the expenses of
incorporation and that the business is regulated by
state and federal controls.

Payment and Fees

Most clients pay for their visits by cash, check, or
credit card at the time of service. Lactation consul-
tants, however, harbor a strong streak of idealism
and on occasion refrain from charging a client
when it is clear that the client cannot pay. Others
establish an informal sliding scale for people for
whom a total payment at the time of service is not
possible or offer a payment plan for those who can
not pay in full at the time of the visit. Only rarely
are LC bills not paid. Most people prefer to pay
something rather than nothing. And when clients
pay even a very small amount for the care they re-
ceive, they are more inclined to follow through with
the suggestions.

Another aspect of doing business is setting fees.
This issue seems to generate the greatest concern
when LCs first go into practice. Anxiety about how
much to charge for their services may stem from
having been a volunteer breastfeeding support per-
son for many years and coming to value the help-
ing relationships with the mothers without thinking
of charging for the service. This problem is not con-
fined to LCs. Women tend to be reluctant to charge
what their services are worth. This undervaluing of
skills or services is part of a woman’s socialization
when she is growing up. In addition, lack of famil-
iarity with running a business results in undervalu-
ing the service provided. Setting fees too low

degrades lactation consultant services and lowers
expectations for insurance company payments.

The prospective private practice LC needs to
set her fees on the basis of what other compara-
ble professionals in her community are charging
for similar services (e.g., other LCs in private prac-
tice, nurses who make home health visits, and med-
ical office visits). Other factors to consider in setting
fees are the length of visits. While well-baby vis-
its to a physician’s office may last only 15 to 
20 minutes, the usual first LC visit may run 60 
to 90 minutes. One lactation clinic charges $29 for
15 minutes; $46 for 30 minutes and $68 for one
hour (ILCA, 2002).

If the visits take place in the mother’s home,
a set time for travel is included in the charge: one
lactation consultant adds 1 hour to account for
travel time to and from the client’s home when
she bills the visit. Still others charge a set fee ac-
cording to the number of miles/kilometers they
travel in addition to their usual visit fee. Saturday
and Sunday visits are sometimes charged at dou-
ble the usual rate.

Phone consultations should be considered in
establishing a fee structure. Some LCs do not
charge for phone consultations at all, preferring in-
stead to limit calls to no more than 10 minutes. If
more time is needed, they suggest that a visit for
which they will be paid is in order. LCs bill differ-
ently for phone consultations. Some bill for a spe-
cific amount of time within a set framework, such as
up to 1 hour of calls within a week after the first
visit. Others bill for each call separately. Still others
provide free phone consultation for minor issues.

Overhead costs such as rent, taxes, phone,
computers, and traveling should be added to deter-
mine fee structure. If the annual cost of overhead is
added to annual salary and divided by 52 weeks,
the amount should equal weekly income (Fer-
rarello, 2001).

LCs in private practice are most successful
when they have an ongoing, mutually respectful re-
lationship with other health-care providers in the
community who refer clients to them. A physician
in private practice found the following:

Initially some physicians raised their eyebrows. They
thought breastfeeding was not worthy of a physi-
cian’s time. However, as I have seen more and more
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of their patients, and spoken on grand rounds, I have
gained their respect and lots of referrals. Once they dis-
cover that there is a science behind the art, the breast
is as complex and elegant as any other organ system,
they are eager to learn more (Smillie, 2000, p. 51).

Relationships with physicians have established
rules, one of which is that if a baby is thought to have
a medical problem, before proceeding with lactation
assistance, the LC refers the family to their baby’s
own health-care provider. The LC who is also a
nurse practitioner can assess and treat a nursing
mother/baby with a medical problem in collabora-
tion with a physician according to the nursing prac-
tice laws in her state.

Essential to developing a professional reputation
and high ethical standards is sending a written report
to the referring physician or calling the physician
after the patient has been seen. Referrals increase fol-
lowing a well-written, complete report sent in a
timely and professional manner (Williams, 1995).

Partnerships

Partnerships differ in how they are structured. In
some cases, each partner sees all clients, and income
that is generated is shared equally. In other practices,
each partner maintains her own client group. Having
a partner to cover for you (as long as the partner is
available) is the biggest advantage. Going into a part-

nership requires that each LC be clear about what
she wants from the arrangement at the outset. Com-
plementary ways of working are a plus; it is not nec-
essary for each partner to be a “clone” of the other.
However, when very different philosophies exist
about how to provide client services, conflicts that
cannot be resolved are more likely to arise. Like a
marriage, a partnership has its high and low points.
Sometimes, partners can simply create a whole new
set of problems such as disagreements about work-
load, methods of practice, and income.

Private practice is clearly not for every lactation
consultant. However, those who have done so and
have weathered the first five years report that it can
provide rewards that are rarely found in another oc-
cupation. The independence, which is most fright-
ening to persons who are used to a guaranteed
salary and set working hours, also offers an oppor-
tunity to structure one’s workday in a way that may
allow the LC more time with her family than is pos-
sible otherwise.

Persons already in the field are the best to ask
what others entering the field should know. Linda
Smith’s book, The Lactation Consultant in Private
Practice: The ABCs of Getting Started is a valuable
resource for starting a private practice. Box 2–10
lists dos and don’ts suggested by LCs in prac-
tice––either when establishing a private practice or
when initiating an office-, clinic-, or hospital-based 
LC service.

BOX 2–10

Dos and Don’ts of Lactation Consulting

DO ...
● Insist on gaining credibility for the pro-

fession by passing the IBLCE examina-
tion. Ensure that people know this is the
minimum credential for any person prac-
ticing as an LC in the community.

● From the very first client, behave with
the utmost professionalism.

● Charge what you are worth; do not apol-
ogize for your fees.

● Set limits immediately, so that people
know the boundaries of your availability.
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BOX 2–10 (cont.)

● Establish your own knowledge and skills
boundaries. Do not be afraid to ask for
help.

● Develop a network of LCs in the com-
munity; they can serve as a sounding
board for problems and as back-up when
you are not available.

● Avoid repeating problems other LCs
have experienced by learning from those
with more experience than you have.

● Know what you are doing if you rent or
sell equipment. Learn how the equip-
ment works, and who should and should
not use it. Be aware that its availability
from you may influence what you tell a
client to do.

● Use a computer to maintain a database of
clients and practice documents and for
maintaining your business.

● Learn as much as possible about running
a business. It can take years to break even.

● Get a competent business advisor for ac-
counting, marketing, and taxes. Ensure
that those advisors understand exactly
what you are trying to do.

● Bill the client directly for the service. The
client then files a claim to her insurance
company. Use standard forms for billing
and a letter that the client can use to seek
insurance coverage.

● Develop a specialization within the field
and make your work visible to others
through good care (Brimdyr, 2002).

● Document what you have done and send
the original to the primary care provider,
whether or not this individual made the
initial referral.

● Recognize that this business is a labor of
love. Do not expect to get rich.

DON’T
● Don’t get heavily involved in phone con-

sultations, paid or unpaid, without hav-
ing seen the mother and baby. An overall
assessment is needed.

● Don’t give away your time without reim-
bursement.

● Don’t waste your money on a lot of 
expensive advertising. Advertise judi-
ciously and be patient.

● Don’t use someone else’s opinion as a
reason for doing something. Experiment;
be creative. What works in one practice
may not work in another one.

● Don’t get too many partners at the be-
ginning. Knowing how each partner
works as an individual will not necessar-
ily predict how each works as part of a
group. The more partners one has the
greater the number of problems that can
arise.

● Never forget that a happy mother and
thriving baby are your best advertise-
ments.

S u m m a r y

The field of lactation, well into its second decade,
is widely accepted as a health-care specialty. 
Most hospitals now offer lactation services and em-
ploy nurse lactation consultants; women physicians
are starting up breastfeeding specialty private 
practices. And no wonder: of the 4 million women
who give birth each year in the United States, ap-

proximately 65 percent or 2.5 million start off
breastfeeding. The opportunity to work with
healthy families and adorable babies––and to en-
hance early parenting and child health––has made
it a popular, satisfying field. Although growth is
welcomed, rapid growth causes growing pains.
Some health professionals feel threatened by the
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emergence of new practitioners who expect to
share their turf.

The experiences of the lactation consultant in
this decade are similar to those of the childbirth edu-
cator in the 1960s and 1970s. At that time, it was the
childbirth educator who was the innovator and
change agent who flew against the prevailing wind
and traditional practices in birthing. These two disci-
plines share more than a common history: both em-

power mothers and act as change agents for women
and for families during an age when technology and
defensive medicine rule medical practice.

Those working with breastfeeding families can-
not expect to become wealthy. However, they reap
the reward of personal fulfillment as they assist
other women in becoming empowered by their
own breastfeeding experiences. This outcome has
no price.

K e y  C o n c e p t s

● A lactation consultant (LC) is a specialist
trained to focus on the needs and concerns of
the breastfeeding mother-baby pair in hospi-
tals, clinics, private medical practice, com-
munity health departments, home health 
agencies, and private practices. LCs usually
have educational and clinical backgrounds in
the health professions.

● Randomized clinical trials consistently show
that interventions by health-care workers have
a positive effect on breastfeeding. Translated to
health-care costs, these studies would show that
LC services save the health-care system enor-
mous amounts of money through reduction in
illness of both baby and mother.

● The number of candidates taking the interna-
tional IBLCE certification examination for lac-
tation consultants has grown steadily since its
inception in 1985. Most candidates have been
from Australia, Canada, and the United States.
Passing rates usually range from 85 to 95 per-
cent. Periodic recertification is required.

● Salaries for working as a lactation consultant 
for a clinical agency are similar to those paid 
to hospital nurses; working in a medical office
pays the least. The fee charged for consulta-
tion with a mother ranges from about 70 to 
95 dollars.

● Opportunities to gain clinical experience work-
ing with breastfeeding dyads can be obtained
through La Leche League, finding a preceptor
arrangement with an experienced nurse or
physician, serving as a WIC peer counselor,
and teaching prenatal classes.

● Certification by the IBLCE is the “gold stan-
dard” for working as a lactation consultant;
other “short course” certifications with titles
have caused confusion to the public and to 
employers.

● Most hospitals now have lactation services.
These services usually include mother-baby
rounds; telephone hotline and postdischarge
telephone calls; prenatal classes on breastfeed-
ing; pump rental or sales; postpartum breast-
feeding consults; and continuing education 
for staff.

● A hospital with 3000 births per year should
have at least three full-time LC positions that
can be split into six part-time positions. The
usual time per visit with mothers when doing
daily rounds is 15 to 20 minutes. The majority
of LC work time is spent in direct care of clients.

● A “prime mover” (i.e., a nursing director, ad-
ministrator, or physician) who has institutional
power is needed in order to develop a lactation
program as well as to obtain the wide support
of those who have influence in deciding budget
allocations.

● The role of the LC is based on an advanced
practice model. Roles develop sequentially ac-
cording to experience as follows: novice, ad-
vanced beginner, competent, proficient, and
expert.

● A major responsibility of the LC is documenta-
tion, through reports and charting. Narrative
and problem-oriented charting and clinical
care plans are popular methods to organize and
chart clinical care. Computer skills are manda-
tory for getting and keeping a job.
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I n t e r n e t  R e s o u r c e s

Breastfeeding photos and images:
www.jump.net/~bwc/index.html

Breastfeeding Support Consultants Center for 
Lactation Education; lactation courses, study 
modules, products, certification requirements:
www.bsccenter.org

Health Share Lactation Services, Inc.; setting up
lactation services: www.hsls.com

International Board for Lactation Consultant Ex-
aminers; provides numerous documents for lacta-
tion consultants, including registry of certified
lactation consultants and how to become certified:
www.iblce.org

International Lactation Consultant Association
(ILCA) conferences, courses, professional practice

documents, reimbursement Tool Kit: www.ilca.org

Jones and Bartlett Publishing Company; books on
breastfeeding include The Lactation in Private Prac-
tice by Linda Smith: www.jbpub.com

La Leche League International; publications, semi-
nars, answers to breastfeeding questions:
www.lalecheleague.org

Medela Healthcare Insurance Reimbursement
Guide:www.medela.com/NewFiles/reburstmt_
pro.html

Pat Lindsey, IBCLC Lactation Services; instruc-
tion booklet for ICD-9 codes, lactation visit receipt
and other documents to help LCs receive reim-
bursement: www.PATLC.com
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After pregnancy, the mother continues to nourish her
child through breastmilk––energy now synthesized
and stored in the breast. Breastmilk, a living fluid
that benefits infants, mothers, and society, changes
throughout lactation to meet the infant’s nutriment
needs. No human-made substitute nourishes the in-
fant as well.

What drugs and viral infections pose a risk to the
breastfeeding baby? Most drugs are compatible with
breastfeeding, as this chapter shows. Viruses and
bacteria stimulate antibodies in the mother’s body,
which, except for HIV, protect the vulnerable infant
through mother’s milk. Scientists are attempting to
catch the elusive thread that unravels the tragedy of
AIDS and the mystery of the HIV virus within
breastmilk cells.

Anatomical and Biological 
Imperatives
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3
C H A P T E R

It is essential that health-care providers understand
the anatomy of the human female breast and the
physiological mechanisms of milk production. It is
equally necessary to recognize the unique anatomy
of the infant’s oral structures and the physiological
mechanisms of suckling. This chapter is divided
into two parts: the first focuses on the mother, the
second on the infant. In lactation, as in all human
biological systems, there is a working relationship
between anatomy (form) and physiology (function).
Although function changes as form changes, the
functional capacity of the human breast is not
wholly dictated by form. Breast size, for instance, is
a poor predictor of lactational capability. It is the in-
fant’s appetite that determines milk yield, rather
than the mother’s capacity to produce milk.
Throughout this book, the developmental cycle of
the mammary gland has four phases: mammogene-
sis, lactogenesis (stages I and II), galactopoiesis, and
involution (Table 3–1).

Mammogenesis
The mammary system is unlike other organ sys-
tems. From birth through puberty, pregnancy, and
lactation, no other human organ displays such dra-
matic changes in size, shape, and function as does

Anatomy and Physiology 
of Lactation
Jan Riordan

the breast. The Latin term for breasts, mammae, de-
veloped from the infant’s cry, “mamma,” in seeking
the breast. In some cultures, female breasts serve
more than one function: they attract the sexual at-
tentions of the male adult and then give nourish-
ment and nurturing to the suckling infant. The first
part of this chapter, which focuses on the mother,
describes breast development from embryo to
adulthood, breast anatomy, changes during preg-
nancy and lactation, and hormones that influence
the course of lactogenesis.

Breast development begins early, by the fourth
week of gestation when two parallel primitive milk
streaks develop from axilla to groin on the trunk of
the embryo. These streaks become the mammary
ridge or milk line by the fifth week of embryonic
life. This ridge or line is actually a thickening of ep-
ithelial cells in a localized ventrolateral area on the
embryo (the “milk hill” stage) that continues
through weeks 7 and 8 and is accompanied by in-
ward growth into the chest wall. Between 12 and 16
weeks’ gestation, these specialized cells differentiate
further into the smooth muscle of the nipple and
areola. Also during this period, epithelial cells con-
tinue to develop into mammary buds and then, in a
treelike pattern, proliferate to form epithelial
branches that eventually become alveoli (Dawson,
1934; Vorherr, 1974).
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Placental sex hormones enter fetal circulation
and stimulate formation of channels (canalization)
of the branched epithelial tissue. This process con-
tinues until the fetus is 32 weeks old. From 32 to 40
weeks’ gestation, lobular-alveolar structures con-
taining colostrum develop. During this time, the
fetal mammary gland mass increases four times
over its original mass, and the nipple and areola de-
velop further and become pigmented. After birth,
the neonate’s mammary tissue may secrete colostral
milk (so-called witch’s milk).

Mammary gland development during child-
hood is limited to general growth. However, at pu-
berty, estrogen and a pituitary factor, probably
growth hormone, become the major influence on
breast growth in a girl when, at 10 to 12 years of
age, primary and secondary ducts grow and divide
and form club-shaped terminal end buds that are
associated with beginning function of the hypothal-
amus-pituitary-ovarian axis. The buds develop into
new branches and small ductules of areolar buds,
which later become the acini or alveoli in the ma-

ture female breast. During each menstrual cycle,
proliferation and active growth of duct tissue occurs
during the follicular and ovulatory phases, reaching
a maximum in the late luteal phase and then re-
gressing. During each ovulatory cycle, peaks of
ovarian steroids, primarily progesterone, foster fur-
ther mammary development that never regresses to
its former state of the preceding cycle. Trauma, in-
cisions, or radiation therapy to the breast bud in the
prepubertal era can trigger maldevelopment with
hypoplasia of the vestigal breast that has future con-
sequences for lactation. For example, radiation dur-
ing childhood can be associated with an inadequate
breastmilk supply as an adult.

Complete development of mammary function
occurs only in pregnancy when the breasts increase
in size and the nipple pigment darkens. Except for
the uterus, no other organ changes so dramatically
as the breast does during pregnancy and lactation.
New budding of structures continues until about
age 35. In addition to progesterone, prolactin or
human placental lactogen is thought to be neces-

Table 3–1

STAGES OF LACTATION

Mammogenesis

Lactogenesis, stage I
(mid-pregnancy to 
day 2 postpartum)

Lactogenesis, stage II
(day 3 to day 8)

Galactopoiesis
(day 9 to beginning 
of involution)

Involution
(average 40 days after 
last breastfeeding)

● Mammary (breast) growth; increased size and weight of breast
● Proliferation of ducts and glandular system under estrogen and progesterone

● Initiation of milk synthesis from mid-pregnancy to late pregnancy
● Differentiation of alveolar cells from secretory cells
● Prolactin stimulates mammary secretory epithelial cells to produce milk 

● Closure of tight junctions in alveolar cell (Figure 3–6)
● Triggered by rapid drop in mother’s progesterone levels
● Onset of copious secretion of milk
● Fullness and warmth in breasts
● Switch from endocrine to autocrine control

● Maintenance of established secretion
● Control by autocrine system (supply–demand)
● Breast size decreases between 6 and 9 months postpartum

● Additions of regular supplementation
● Decreased milk secretion from build-up of inhibiting peptides
● High sodium levels
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sary for the final stages of mammary growth and
differentiation (Neville, 2001).

Breast Structure
The basic units of the mature glandular tissue are
the alveoli, which are composed of secretory acinar
units in which the ductules terminate. Each cluster
of secretory cells of an alveolus is surrounded by
myoepithelial cells, a contractile unit responsible for
ejecting milk into the ductules. Each ductule then
merges, without communicating with its neighbors,
into a larger duct (Figure 3–1). An ultrasound image
of a lactating breast is shown in Figure 3–2, where
ducts filled with milk can be clearly seen. Each
breast has nine to ten duct openings, sometimes
called nipple “pores.” The ducts are lined with strat-
ified squamous epithelium near the nipple, by
columnar epithelium at more distal areas and
highly vascular connective tissue.

The alveolus or milk-secreting unit is a single
layer of epithelial cells with surrounding supporting
structures: myoepithelial cells, contractile cells for
milk ejection, and connective tissue. Milk is contin-
uously secreted into the alveolar lumina where it is
stored until the letdown reflex triggers the myo-
epithelial cells to contract and eject the milk.
(Neville, 2001).

Alveolus (acinus)

Ductule

Alveolus (enlarged)

Contractile unit

Secretory cell

Lactiferous (mammary) duct

Myoepithelial cell

Nipple (mammary papilla)

Nipple opening

Areola

Lobe

FIGURE 3–1.
Schematic diagram of
breast.

FIGURE 3–2.
Ultrasound image
showing milk-
filled ducts.
Mother lactating
10 months. (From
Division of Ultra-
sound, Dept. of Ra-
diology and Dept.
of Pathology. Atlas
of breast ultra-
sound. Philadel-
phia: Thomas
Jefferson Univer-
sity Medical Col-
lege and Hospital,
1980:121.)

Mammary ducts do not widen into sinuses lo-
cated behind the nipple and the areola as previ-
ously thought. Figure 3–3, which shows contrast
opacification of a single lactiferous duct, confirms
that the duct does not widen before it branches in
mammary ducts. In each breast, there are 15 to 20
subdivided lobes.
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Between and around the uneven edges of the
lobes is a thick layer of fat. As seen in Figure 3–4,
running vertically through the breast and attaching
the deep layer of the subcutaneous tissue to the der-
mis of the skin are the suspensory ligaments or Cooper’s
ligaments. The breast’s structure is mainly the result
of fibrous tissues that surround and course through
it. Glandular tissue that extends toward the axilla
partly under the lateral border of the pectoralis ma-

jora is known as the axillary tail (Figure 3–5). Each
breast of an adult woman weighs, on average, 150
to 200 gm and doubles in weight to 400 to 500 gm
(about 1 pound) during lactation. Between 6 and 9
months after the beginning of lactation, breast size
decreases slightly. Whether this results from mobi-
lization of breast fatty tissue or greater breast tissue
efficiency in making milk, milk production remains
constant (Hartmann, Sherriff, & Kent, 1995).

The breast is highly vascularized. Blood is 
supplied to the breast through the internal mam-
mary (60 percent) and lateral thoracic (30 percent)
arteries. The lymph vessels of the breast are nu-
merous and, for the most part, join the lymph
nodes of the axilla. The majority of lymph vessels

FIGURE 3–4. Curvilinear densities represent
Cooper’s ligaments. (From Kopans DB. Breast imaging.
Philadelphia: Lippincott, 1989:20.)

FIGURE 3–3. Contrast opacification of a single lactif-
erous duct demonstrates a branching network that
defines a single lobe of the breast. (From Kopans DB.
Breast imaging. Philadelphia: Lippincott, 1989:20.)
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follow the lactiferous ducts and thus converge to-
ward the nipple, where they join a plexus situated
beneath the areola (subareolar plexus).

The nerve supply of the breast is derived from
the intercostal nerves of the fourth, fifth, and sixth
intercostal spaces. The fourth intercostal nerve 
penetrates the posterior aspect of the breast (left
breast at 4 o’clock, right breast 8 o’clock) and sup-
plies the greatest amount of sensation to the nip-
ple and to the areola. The breast has uneven
patterns of sensation: the areola is the most sensi-
tive part of the breast, the skin adjacent to the are-
ola is less sensitive, and the nipple itself is the least
sensitive. Women with larger breasts report less
sensation than women with smaller breasts. Of
women with small- or moderate-sized breasts, those
who have never been pregnant report greater 
sensation in their nipples and areolae. Midway to
the nipple and areola, the fourth intercostal nerve

becomes more superficial. As it reaches the are-
ola, it divides into five branches: one central, two
upper, and two lower. The lowermost branch con-
sistently pierces the areola at 5 o’clock on the left
side and 7 o’clock on the right side. Any trauma
to this nerve will cause some loss of sensation in
the breast (Courtiss & Goldwyn, 1976). If the low-
ermost nerve branch is severed, the mother loses
sensation to the nipple and areola (Farina, Newby,
& Alani, 1980).

The covering smooth skin is modified at the
center of each breast to form a mammary papilla or
nipple into which the ducts open. Some of these
ducts join so that 5 to 10 openings appear on the
nipple surface. The nipple projects as a small cylin-
drical body with pigmented wrinkled skin slightly
below the center of each breast at about the level of
the fourth intercostal space. Surrounding the nipple
is the areola. Within the areola lie the glands of

FIGURE 3–5. Anterior pectoral dissection. The diagram shows the lobular nature of the mammary gland extend-
ing toward the axilla and its location anterior to the pectoralis major muscle. Includes the superficial axillary
lymph and sweat glands. (Adapted from Clemente CD. Anatomy: a regional atlas of the human body. Philadelphia:
Lea & Febiger, 1978.)



72 Anatomical and Biological Imperatives

sory breast might develop are in the axilla and on
the thorax (Color Plate 21).

Lack of full protraction of the nipple on the
common pinch test (see Figure 3–11, later in this
chapter) is fairly common in primigravid women.
Poor nipple protractibility in women during 
their first pregnancy has been reported to range
from 10 to 35 percent (Alexander et al., 1992;
Blaikeley et al., 1953; Hytten & Baird, 1958; Waller,
1946). Protractility of the nipple gradually improves
during pregnancy and, by puerperium, most
women have good nipple protraction. Generally,
nipple protraction continues to improve with each
subsequent pregnancy and lactation experience.
The relationship between protractility and sub-
sequent breastfeeding difficulty is minimal. Be-
cause the infant makes a teat not from the nipple
alone but from the surrounding breast tissue, 
the actual shape of the nipple may be a sec-
ondary consideration.

Nipple inversion is found in about 3 percent
of women and is usually bilateral (87 percent) (Park,
Yoon, & Kim, 1999). Of the total number of in-
verted nipples, 96 percent are umbilicated and only
4 percent are invaginated (“true” inversion). Al-
though true inversion is uncommon, its treatment
can be difficult. If the inversion is on one breast
only, the mother can breastfeed from a single breast
and use a silicone breast shield on the other 
breast. Placing a silicone breast shield over the in-
verted nipple allows the infant to grasp on to the
breast and suckle effectively. When the inversion
is bilateral, feedings at the breast may have to be
supplemented. The mother’s first breastfeeding ex-
perience may be more difficult than subsequent
ones––frequent suckling by the infant helps to evert
the previously inverted tissue.

Pregnancy
During pregnancy, the breasts grow larger, the skin
appears thinner, and the veins become more promi-
nent. The diameter of the areola increases from
about 34 mm in early pregnancy to 50 mm postpar-
tum (Hytten, 1954), although there is a wide range
of areolar width in any population. As the nipples
become more erect, pigmentation of the areola in-
creases and the glands of Montgomery enlarge.

Montgomery––or Montgomery’s “tubercles” as
they are commonly called––accompanying seba-
ceous glands, and a few scattered sweat glands
(Smith, 1982). Long a focus of anatomic debate, the
tubercles are true mammary glands whose ducts
and secretory parenchyma are the same as those of
the mammary glands that open at the tip of the nip-
ples. As such, they are an integral part of the mam-
mary structure and total breast tissue (Montagna &
MacPherson, 1974). It is widely held that these
glands provide nipple lubrication and antisepsis
but no evidence of this function exists. From an
evolutionary standpoint, it is of interest that the
rhesus monkey does not have tubercles of Mont-
gomery (MacPherson & Montagna, 1974).

The nipple and areola contain erectile smooth
muscles. Hair follicles surround the nipple and 
areola but are not within the nipple/areola proper;
most women have at least some nipple hair. In a
lactating mother, the average diameter of the 
areola is 6.4 cm, and the average diameter of the
erectile portion of the nipple is 1.6 cm and the
length is 0.7 cm (Ziemer, 1993). Contraction of
bundles of smooth muscles beneath the nipple and
areola cause the nipple to be firm and protruding.
These structures are seen in Color Plates 1–3.

Variations
From woman to woman, breasts vary in color, size,
shape, and placement on the chest wall. Lobular
size varies within a single breast, from one breast to
another, and from woman to woman. Moreover,
breast asymmetry is common; the left breast is
often larger than the right. Areola and nipple color
vary according to complexion: pink in blonds,
browner in brunettes and black in dark-skinned
women. Supernumerary breasts (polymastia) and/or an
accessory nipple may occur at any point along the
milk line from the axilla to the groin. They occur in
about 1 to 2 percent of the population and may be
associated with renal or other organ-system anom-
alies (Berman & Davis, 1994). Polymastia occurs in
different forms: breast tissue with a nipple but lack-
ing an areola; breast with a nipple and areola; or
breast tissue only. Only rarely does a true or com-
plete accessory mammary gland develop (Grossl,
2000). The most common areas in which an acces-
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Serum hormones stimulate breast growth dur-
ing pregnancy: nipple growth is related to serum
prolactin levels; areolar growth is related to serum
placental lactogen (Cregan & Hartmann, 1999). 
Estrogen and progesterone also exert their specific
effect on the breast during pregnancy; the ductal
system proliferates and differentiates under the 
influence of estrogen, whereas progesterone 
promotes an increase in size of the lobes, lobules,
and alveoli. Adrenocorticotropic hormone (ACTH)
and growth hormone combine synergistically 
with prolactin and progesterone to promote mam-
mary growth.

Breast growth during pregnancy varies among
women. In a study of eight pregnant women, most
had a gradual increase in breast growth throughout
their pregnancy; however one mother had a spurt
of breast growth between 10 and 15 weeks and af-
terward very little growth; another had little or no
breast growth (Cregan & Hartmann, 1999).

Lactogenesis
The transition from pregnancy to lactation is called
lactogenesis. The first half of pregnancy is character-
ized by growth and proliferation of the ductal tree
and further formation of lobules. During the second
half of pregnancy, secretory activity accelerates and
the acini or alveoli become distended by accumu-
lating colostrum (Russo & Russo, 1987). After 16
weeks of pregnancy, lactation occurs even if the
pregnancy does not progress. An accessory breast
may also swell. Just before and during childbirth, a
new wave of mitotic activity increases the total
DNA of the mammary gland (Salazar & Tobon,
1974; Vorrher, 1974).

The capacity of the mammary gland to secrete
milk from mid-pregnancy to late pregnancy is
called lactogenesis, stage I (or lactogenesis I ) (see again
Table 3–1). During lactogenesis I, breast size in-
creases as epithelial cells of the alveoli differentiate
into secretory cells for milk production. Fat droplets
accumulate in these cells and plasma concentration
of lactose and α-lactalbumin increase. The milk
droplets move through the cell membrane and into
the ductules (see Figure 3–6). The onset of copious
milk secretion after birth is lactogenesis, stage II (days
2 or 3 to 8 postpartum). During lactogenesis II, milk

volume increases rapidly from 36 to 96 hours post-
partum and then abruptly levels off.

Lactogenesis II is triggered by a rapid drop of
serum progesterone (and possibly estrogen) after
the delivery of the placenta. It is also accompanied
by a significant fall in breastmilk levels of sodium,
chloride, and protein and a rise in lactose and milk
lipids. These changes in cellular metabolism are a
result of closure of junction complexes between
alveolar cells. Before lactogenesis (first 3 to 4 days),
there are large gaps between the alveolar cells. Dur-
ing full lactation, the passage of substances between
alveolar cells is stopped by a gasketlike structure
called the tight junction, which joins the epithelial

FIGURE 3–6. Milk is secreted from the alveolar 
cells, where small droplets form and migrate through
the cell membrane and into the alveolar ductules.
Photomicrograph. (With permission, Victor B.
Eichler, PhD.)
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cells tightly to one another (Figure 3–7). The clo-
sure of these tight junctions precedes the onset of
copious milk secretion. (Neville, 2001).

As lactation begins, these hormonal changes
are essential:

● Drop in progesterone levels.
● Release of prolactin from the anterior pituitary,

which stimulates lactogenesis and initiates milk
secretion.

● Removal of breastmilk by the infant or pump.
● Release of oxytocin from the posterior pituitary

(at least by day 3).

Delay in Lactogenesis

Not all women experience the coming in of the
milk on the third or fourth day postpartum. A delay
or diminishment in lactogenesis, common in cer-

tain situations (as listed in Table 3–2), invites us to
gain a better understanding of the specific bio-
chemical or hormonal nature of lactogenesis that
may lead to a delay in lactogenesis. We do know
that high breastmilk sodium levels on or before the
third day after birth are significant for impending
breastfeeding problems and for lactation involution
(Morton, 1994; Humenick et al., 1998). Although
the reasons for lactogenesis delay are not always
clear, it does appear that lactogenesis is susceptible
to outside influence and is thus fragile.

Hormonal Influences
Lactogenesis II is triggered following the expulsion
of the placenta by a fall in progesterone levels and
the continued presence of prolactin. A great deal of
information about these hormonal functions during
lactation is now known through radioimmunoassay

Capillary

Milk

Capillary

Milk

A B

FIGURE 3–7. (A) Gaps between alveolar cells before lactogenesis. (B) Intracellular gaps close tightly to one an-
other following lactogenesis (With permission, Hale T. Medications and mother’s milk, 9th ed. 2000:6.)
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studies. A programmed transformation of the mam-
mary epithelium mediated by a cascade of hor-
monal changes leads to a rapid synthesis of
breastmilk by day 4 following birth. The postpar-
tum period is characterized hormonally by a drop
in progesterone and elevated levels of prolactin,
which act synergistically with cortisol, thyroid-
stimulating hormone, prolactin-inhibiting factor,
and oxytocin to establish and maintain lactation. 
If the delicate interplay of these hormones are dis-
turbed––for example, by high testosterone levels in
the woman with theca lutein cysts (Hoover, Bar-
balinardo, & Pia Platia, 2002) or polycystic ovary
syndrome (Marasco, Marmet, & Shell, 2000), lacto-
genesis is delayed and possibly suppressed (see
Chapter 16).

Progesterone

Progesterone is required to maintain pregnancy
and remains high throughout pregnancy. Lactation
during pregnancy is inhibited by high levels of
progesterone, which interfere with prolactin action
at the alveolar cell receptor level. The inhibiting in-
fluence of progesterone is so powerful that lactation
is delayed if placental fragments are retained after

birth (Neifert et al., 1981). Following birth, proges-
terone decreases about tenfold during the first four
days. This rapid fall of progesterone in the presence
of maintained prolactin levels triggers lactogenesis.
Once lactation is initiated, the principal hormone in
maintaining milk biosynthesis is prolactin.

Prolactin

Prolactin is essential for both initiating and main-
taining milk production. Though oxytocin appears
to be keyed more closely to milk ejection, milk is
not made if there is an absence of prolactin. During
pregnancy, prolactin, which is secreted by the ante-
rior pituitary gland, has an important role in in-
creasing breast mass and cell differentiation. A
group of peptides, including angiotensin II, go-
nadotropin-releasing hormone (GnRH), and vaso-
pressin, stimulate the release of prolactin. The
mammary ducts and alveoli mature and proliferate
as prolactin levels steadily rise from the normal
nonpregnancy level of 10 to 20 ng/ml to a peak of
200 to 400 ng/ml at term (Tyson et al., 1972).

As progesterone and estrogen levels abruptly
drop after a woman gives birth, the anterior pitu-
itary gland, no longer inhibited by these two hor-
mones, releases pustile prolactin 7 to 20 times in 24
hours and greater amounts during sleep; thus, for
accurate measurement of prolactin, samples should
be taken in close intervals around the clock (Mad-
den et al., 1978). Episodic peaks are superimposed
on a stable ongoing level of secretion. Because
human placental lactogen (HPL) competes with
prolactin for breast receptors, the decline of HPL
after delivery of the placenta also promotes pro-
lactin action. Figure 3–8 describes the rise and fall
of hormones during pregnancy and lactation.

Following lactogenesis II, when milk secretion
shifts from endocrine to autocrine control, prolactin
secretion continues to be controlled by the hypothal-
amus. This control is largely inhibitory; that is,
whenever the pathway between the hypothalamus
and the pituitary is disrupted, prolactin levels rise.
During galactopoiesis, the hypothalamus is depend-
ent upon removal of milk in order for lactation to
continue. When the nipple is stimulated and milk is
removed from the breast, the hypothalamus inhibits
the release of dopamine, a prolactin inhibiting fac-

Table 3–2

MATERNAL CONDITIONS
THAT CAN DELAY OR
IMPAIR LACTOGENESIS

Cesarean birth Sozmen, 1992

Diabetes, type I Neubauer et al., 1993

Labor analgesia Hildebrandt, 1999

Obesity Rasmussen et al., 2001

Polycystic ovary Marasco et al., 2000
syndrome

Theca lutein cysts Hoover et al., 2002

Placental retention Neifert, 1981

Stress Chen, 1999
Grajeda & Perez-Escamilla, 2002
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tor; this drop in dopamine stimulates the release of
prolactin and causes milk production (Chao, 1987).

Plasma prolactin levels increase the most in the
immediate postpartum period but rise and fall in
proportion to the frequency, intensity, and duration
of nipple stimulation. Prolactin concentration in
blood doubles in response to suckling and peaks
approximately 45 minutes after the beginning of a
breastfeeding session (Noel, Suh, & Frantz, 1974). If
lidocaine is applied to the nipples to deaden sensa-
tion, prolactin does not increase (Neville, 2001).

During the first week after birth, prolactin lev-
els in breastfeeding women fall about 50 percent. If
a mother does not breastfeed, prolactin levels usu-
ally reach nonpregnant levels by 7 days postpartum
(Tyson et al., 1972).

During lactation, maternal prolactin levels are
described as follows:

● They follow a circadian rhythm; levels during
the night (sleep) are higher than during the day.

● They decline slowly over the course of lacta-
tion (Battin et al., 1985; Cox, Owens, & Hart-
mann, 1996) but remain elevated for as long as
the mother breastfeeds, even if she breastfeeds
for years (Stallings et al., 1996).

● They rise with suckling: the more feedings, the
higher the level of serum prolactin. More than
eight breastfeedings per 24 hours prevents de-

cline of the concentration of prolactin before
the next breastfeeding (Cox, Owens, & Hart-
mann, 1996; Tay, 1996).

● They are not necessarily related to milk yield
especially after lactation becomes established
(Hill, Chatterton, & Aldag, 1999; Ueda et al.,
1994), although feeding two babies simultane-
ously doubles prolactin surge (Tyson et al.,
1972).

● They delay the return of ovulation by inhibit-
ing ovarian response to follicle-stimulating hor-
mone and is higher in amenorrheic than in
cycling women during the first year postpartum
(Battin et al., 1985; Stallings et al., 1996).

● They are not related to the degree of postpar-
tum breast engorgement (West, 1979).

● They drop with cigarette smoking (Baron et al.,
1986) and rise with beer drinking (Mennella &
Beauchamp, 1993).

● They rise with anxiety and psychological stress
(Hill, Chatterton, & Aldag, 1999) even though
feeding at the breast and let-down are calming
(because of oxytocin release).

Normal prolactin levels in nonpregnant or non-
lactating women are 20 ng/ml or less. In lactating
women, mean baseline prolactin levels are 90
ng/ml at 10 days postpartum; afterward, these lev-
els slowly decline but remained elevated at 180
days postpartum (44.3 ng/ml). Women who remain
amenorrheic have higher (about 110.0 ng/ml) base-
line prolactin levels as compared to women (about
70.1 ng/ml) who menstruate prior to 180 days (Bat-
tin et al., 1985). An overview of prolactin serum lev-
els during pregnancy and breastfeeding is shown in
Figure 3–9.

Prolactin also is present in breastmilk. The re-
lease of prolactin into intraalveolar secretions of the
breast plays a role in establishing and maintaining
lactation. Milk prolactin concentration is lower
than its concentration in blood plasma and is high-
est in early transitional milk (about 43 ng/ml) and
the foremilk rather than the hindmilk (Cox, Owens,
& Hartmann, 1996). This early transmission of pro-
lactin in the aqueous foremilk is thought to have an
effect on intestinal fluid and electrolyte exchange in
the newborn (Yuen, 1988). Milk prolactin levels are
about the same between left and right breasts and

FIGURE 3–8. Hormone levels during pregnancy and
lactation. (Adapted from Love S. Dr. Susan Love’s
breast book. Boston: Addison-Wesley, 1990:34.)
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are highest in the morning (Cregan, Mitoulas, &
Hartmann, 2002). Breastmilk prolactin steadily de-
clines but remains detectable in mature milk (about
11 ng/ml) until weaning up to 40 weeks postpartum
(Yuen, 1988).

The Prolactin Receptor Theory. De Carvalho et
al. (1983) postulated that frequent feeding in early
lactation stimulates a faster increase in milk output
because suckling stimulates the development of re-
ceptors to prolactin in the mammary gland. Ac-
cording to this approach, the number of these
receptors per cell increases in early lactation and re-
mains constant thereafter (Hinds & Tyndale-Biscoe,
1982; Sernia & Tyndale-Biscoe, 1979).

Some understanding of the impact of early
breastfeeding on prolactin-receptors is provided 
by Zuppa et al. (1988). In this study, although
serum prolactin levels were slightly lower in mul-
tiparous mothers as compared with primiparous
mothers in the first 4 postpartum days, the volume
of milk obtained by the infants of the 
multiparous mothers was significantly higher. They
concluded that multiparous women had a greater
number of mammary gland receptors for prolactin.
The implication here is that the controlling factor
in breastmilk output is the number of prolactin re-
ceptors rather than the amount of prolactin in
serum. More receptors may result in more than
adequate milk production, even in the presence of
lower prolactin levels. This finding helps to ex-

plain why infants of multiparous mothers begin
gaining weight somewhat faster than do those of
primiparous mothers.

Cortisol

Cortisol, a main glucocorticoid, acts synergistically
on the mammary system in the presence of pro-
lactin (Neville & Berga, 1983). The final differentia-
tion of the alveolar epithelial cell in a mature milk
cell takes place because prolactin is present, but
only after prior exposure to cortisol and insulin.
Glucocorticoids are hormones secreted by the
adrenal glands and help to regulate water transport
across the cell membranes during lactation. A high
cortisol level is associated with a delay in lactogen-
esis (Chen, 1998).

Thyroid-Stimulating Hormone

The thyroid hormone (TSH) promotes mammary
growth and lactation through a permissive rather
than a regulatory role. Dawood et al. (1981) estab-
lished a marked and significant increase in plasma
thyroid-stimulating hormone level on the third to
fifth postpartum days.

Prolactin-Inhibiting Factor

Prolactin-inhibiting factor (PIF) is a hypothalamic
substance, either dopamine itself or mediated by
dopamine. It stimulates dopamine releases and thus

FIGURE 3–9.
Fluctuation of human placental
lactogen and prolactin serum
levels in pregnancy and lacta-
tion. (From Battin DA et al. Ef-
fect of suckling on serum
prolactin, luteinizing hormone,
follicle-stimulating hormone,
and estradiol during prolonged
lactation. Obstet Gynecol
65:785–8, 1985; Tyson JE et al.
Am J Obstet Gynecol 113:14–20,
1972; Speroff L, Glass RH, Kase
NG. Clinical gynecology, en-
docrinology and infertility, 4th
ed. Baltimore: Williams &
Wilkins, 1989:283.
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inhibits prolactin secretions (dopamine agonist).
Bromocriptine, a drug that suppresses lactation, is
an example of a dopamine agonist. Dopamine an-
tagonists have the opposite effect. Nipple stimula-
tion and milk removal suppresses PIF and
dopamine, causing prolactin levels to rise and the
breast to produce milk. Drugs, such as metoclo-
pramide, phenothiazines, and reserpine derivatives,
increase breastmilk production because they inhibit
PIF (Bohnet & Kato, 1985).

Oxytocin

In response to suckling, the posterior pituitary hor-
mone oxytocin causes the milk-ejection reflex (MER)
or letdown, a contraction of the myoepithelial cells
surrounding the alveoli necessary for the removal
of milk from the breast. Oxytocin is released in pul-
satile waves and is carried though the bloodstream
to the breast where it interacts with receptors on
myoepithelial cells, causing contraction and forcing
milk from the alveoli into the ducts where it be-
comes available to the newborn through the nipple
openings. Most women feel pressure and a tingling,
warm sensation during milk ejection. After lactation
becomes established, women will experience multi-
ple milk ejections during a feed.

Oxytocin plays a major role in the continuance
of lactation. During suckling or breast stimulation,
oxytocin is released in discrete pulses. Blood levels
rise within 1 minute of remaining elevated during
stimulation, and they return to baseline levels
within 6 minutes after cessation of nipple stimula-
tion. This rise and fall of oxytocin levels continues
at each feeding throughout the lactation course,
even when the mother breastfeeds for an extended
period (Leake et al., 1983). The posterior pituitary
contains a surprisingly large store of oxytocin
(3000–9000 mU) when compared with the amount
required to elicit the ejection reflex (50–100 mU)
(Lincoln & Paisley, 1982).

Oxytocin has another important function––to
contract the mother’s uterus. Uterine contractions
help to control postpartum bleeding and to aid in
uterine involution. The uterus not only contracts
during breastfeeding but continues to contract
rhythmically for as long as 20 minutes after the feed-
ing. These cramps may be painful during the first
few days postpartum. After involution is complete,

however, these rhythmical pulsations may be a
source of pleasure to the mother. Oxytocin also has
peripheral effects, notably dilation of peripheral
vascular beds and increased blood flow without in-
creased systemic arterial pressure. As a result,
breastfeeding is accompanied by increased skin
temperature not unlike that of a menopausal hot
flash (Marshall, Cumming, & Fitzsimmons, 1992).
New mothers often report an increase in thirst while
breastfeeding, which appears to be closely related to
the increase in plasma oxytocin ( James et al., 1995).
Women who have had emergency cesarean births
(Nissen et al., 1996) or are under stress (Ueda et al.,
1994) have significantly less oxytocin pulses during
breastfeeding. Breast massage raises the maternal
plasma oxytocin level (Yokoyama et al., 1994).

Through oxytocin mediation, these afferent
pathways become so well established that letdown
can occur even when the mother merely thinks of
her baby. There are many anecdotal reports of
spontaneous lactation in mothers who have
weaned. Milk synthesis is a complex interplay of
the hypothalamic-pituitary-gonadal axis (Figure
3–10) that is susceptible to emotional upheaval and
can potentially inhibit the letdown reflex.

The calmness while breastfeeding that mothers
report is partly governed by oxytocin. Oxytocin 
infusion in rats produces sedation, lower blood
pressure, and lower levels of corticosteroids
(Uvnas-Moberg, 1997). Goer and Davis (2002)
make the case that breastfeeding women have a di-
minished response to stressors and to pain. When
exposed to stress, lactating women had lower levels
of ACTH, cortisol, glucose, and norepinphrine than
did nonlactating women (Altemus et al., 1996).

The influence of supplemental feedings on oxy-
tocin and prolactin peaks was measured by John-
stone and Amico (1986). These investigators found
that mothers who were exclusively breastfeeding
had higher oxytocin levels over time than did
women who were giving their babies replacement
feedings. The exclusively breastfeeding women’s
oxytocin levels not only remained higher but also
tended to climb over time, so that their oxytocin
levels were higher at 15 to 24 weeks than they were
at earlier periods (2 to 4 weeks and 5 to 14 weeks).
In sharp contrast, the oxytocin levels of the moth-
ers who were supplementing were lower at all times
examined, and no rise in oxytocin peaks was noted
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over time. In both groups of women, prolactin lev-
els tended to decline over time. Among mothers
who were not supplementing, however, prolactin
levels were consistently higher at all times exam-
ined. These data suggest that over time prolactin
levels can be expected to fall, but oxytocin levels
will continue to climb. However, when a mother
supplements with formula-feedings, prolactin levels
decline markedly and fall even further over time,
and oxytocin levels remain depressed and do 
not climb.

Milk Production
With closure of tight junctions in the cells of 
the alveoli (Figure 3–7) and through the mediation
of the hypothalamus, the alveolar cells respond
with milk secretion at the base of the alveolar cell,
where small droplets form and migrate through the
cell membrane and into the alveolar ducts for stor-
age (see again Figure 3–6). The rate of milk synthe-
sis after each breastfeeding episode varies, ranging
from 17 ml/hr to 33 ml/hr in one study (Arthur et
al., 1989). Milk synthesis is related to the degree of
breast fullness. For example, a woman who did not
breastfeed her baby for 6 hours will have a lower
rate of milk synthesis than if she had breastfed
every 90 minutes (Cregan & Hartmann, 1999).

The highly vascularized secretory cells extract
water, lactose, amino acids, fats, vitamins, minerals,

and numerous other substances from the mother’s
blood, converting them to milk for her infant.
Stores of adipose tissue laid down during preg-
nancy are drawn upon to provide substrate for milk
synthesis. When the milk “comes in” or rapidly in-
creases in volume, creating breast fullness 3 to 4
days after birth, closure of the junctional complexes
between the mammary alveolar cells prevents di-
rect access of extracellular space to the lumen of the
mammary alveoli (Neville, 2001). Thus sodium,
chloride, and lactose concentrations are altered.
Mothers then begin to feel a tightening in their
breasts as the myoepithelial cells contract to expel
the milk (Color Plate 3). This physiologic response
is known as “letdown” and also as mammary-ejec-
tion reflex.

Autocrine Versus Endocrine
It is at this point that lactation shifts from endocrine
control (hormone-driven) to autocrine control (milk
removal-driven) (Prentice et al., 1989). It follows,
then, that the amount of colostrum secreted 
by nonbreastfeeding women during the first few
days postpartum is similar to that of breastfeeding
women; however, this reverses abruptly after the
first few days. Thus breastfeeding is not a major fac-
tor for the initiation of lactation but it is essential for
the continuation of lactation (Kulski & Hartmann,
1981). From a clinical standpoint the onset of 

FIGURE 3–10. (A) Release and effect of prolactin on milk ejection. (B) Release and effect of oxytocin.
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copious milk secretion after birth or the milk “com-
ing in” will happen whether the baby is being put
to the breast or not since it is hormonally driven.

Galactopoiesis
Galactopoiesis is the maintenance of the established
milk production (Table 3–1). The breast is not a pas-
sive container of milk but an organ of active produc-
tion that is infant- rather than hormone-driven. The
removal of milk from the breasts facilitates contin-
ued milk production; conversely, lack of adequate
milk removal or stasis tends to limit breastmilk syn-
thesis in the breasts. It is the quantity and quality of
infant suckling or milk removal that governs breast-
milk synthesis. Milk production reflects the infant’s
appetite rather than the woman’s ability to produce
milk, which in fact can be severalfold higher (Daly
& Hartmann, 1995). As long as milk is removed reg-
ularly from the breast, the alveolar cells will con-
tinue to secrete milk almost indefinitely.

This phenomenon, the supply-demand response, is
a feedback control that regulates the production of
milk to match the intake of the infant. A common
adage that expresses this response is “The more the
mother breastfeeds, the more milk there will be”
(La Leche League International, 1997). Because lac-
tation is an energy-intensive process, it makes teleo-
logical sense that there should be safeguards against
wasteful overproduction as well as mechanisms for
a prompt response to the infant’s need.

A case of a new mother who became pregnant
three months after having a pituitary resection sup-
ports the concept of autocrine control (de Coop-
man, 1993). After delivering a healthy infant, this
mother had sufficient milk to completely sustain
her baby by breastfeeding without supplementa-
tion. This unusual situation was attributable to the
pituitary abscess that caused milk production to
continue through her pregnancy after she weaned
her first child; thus her milk yield postpartum was
based on milk removal as much as on hormon-
al stimulation.

Galactorrhea
Galactorrhea is the spontaneous secretion of milk
from the breast under nonphysiological circum-
stances. Small amounts of milk or serous fluid are

commonly expressed for weeks, months, or years
from women who have previously been pregnant
or lactating. Many anecdotal reports of sponta-
neous lactation present an intriguing enigma. Thy-
rotoxicosis, certain drugs (reserpine, methlydopa,
phenothiazines), and the use of intrauterine devices
containing copper (Horn & Scott, 1969) can trigger
abnormal milk secretion.

Surprisingly, only 30 percent of women with
galactorrhea have higher-than-normal prolactin
levels (Frantz, Kleinberg, & Noel, 1972); these
women are otherwise healthy and have no history
of menstrual irregularity or infertility. These
women may be overly sensitive to normal circulat-
ing prolactin levels (Friesen & Cowden, 1989). For
other women, galactorrhea is a symptom of a larger
problem of hyperprolactinemia; in addition to a
spontaneous milk secretion, they may also com-
plain of amenorrhea, difficulty in becoming preg-
nant, and lack of libido. Any woman with persistent
galactorrhea should be referred to a physician for a
thorough physical examination and biochemi-
cal assessment.

Clinical Implications: Mother

Breast Assessment

Usually little attention is given to prenatal assess-
ment of the breast and nipples because of Western
cultural inhibitions about the breast and lack of
recognition of its importance. As a consequence,
after giving birth, mothers may experience feeding
difficulties that could have been prevented. Nurses
and lactation consultants practicing as primary
caregivers are the ideal people to perform a prena-
tal breast assessment, particularly because physi-
cians (especially males) are often reluctant to do so.

Ideal for teaching as well as for data gathering,
physical assessment of the breast and nipples in-
cludes both inspection and palpation. While one is
assessing the breasts, the following observations
and questions are relevant.

Inspection. Size, symmetry, and shape of the
breasts proper have minimal effect on lactation.
The assessment provides the opportunity to reas-
sure the woman with small breasts that she will be
able to breastfeed and have a sufficient supply of
milk. Asymmetry of breast size is usually normal,
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but marked asymmetry may be an indication of in-
adequate glandular tissue in a small minority of
women (see Color Plate 27). Hypoplasia (lack of
breast tissue) accompanied by a wide space be-
tween breasts (intramammary space) is another
anatomical “red flag” associated with insufficient
lactation (Huggins, Petok, & Mireles, 2000). When
mothers with possible hypoplasia (underdeveloped
breasts) are identified, their newborn baby should
be monitored closely for adequate milk intake. In-
adequate glandular tissue might prevent the mother
from exclusively breastfeeding her baby; however,
she can continue to enjoy the breastfeeding rela-
tionship if she provides the baby with additional
nutrition while feeding from the breast.

For the woman with large breasts, discussing
the importance of a support bra and where such a
bra may be obtained is helpful. Holding and feed-
ing her infant will not be the same for the large-
breasted woman as for mothers with average-sized
breasts. Instead of simply holding the breast, the
mother with large breasts may need to lift her
breast and to hold or push part of the breast back to
permit her infant to grasp the nipple and maintain
an adequate airway. During prenatal discussions,
the mother may talk about some of her deeper feel-
ings about having large breasts and her decision 
to breastfeed.

The skin of the breast should be inspected for
any deviations. Skin turgor and elasticity can be as-
sessed by gently pinching the skin, although the ef-
fect of elasticity on lactation is questionable:
women who have been pregnant before have more
elastic skin because it has been stretched from a
previous pregnancy; women pregnant for the first
time have firmer tissue.

A lateral incision in the vicinity of the cuta-
neous branch of the fourth intercostal nerve (left
breast, 5 o’clock position; right breast, 7 o’clock po-
sition) made during breast augmentation or reduc-
tion surgery may mean severed innervation of the
nipple and areola (Farina, Newby, & Alani, 1980).
Surgery on the breast, especially if it involves an in-
cision at the areolar margin, is likely to interfere to
some degree with milk production. However, even
having undergone such surgery, most mothers still
can breastfeed. Breast-reduction surgery, because
of the greater likelihood of the movement and re-
placement of nipple tissue, is more likely than aug-
mentation surgery (Hurst, 1996) to negatively

influence later lactation performance (Neifert et al.,
1990). Scar tissue from injury should be evaluated
for its effect on skin elasticity and the degree to
which nerve reactivity may have been affected.

Note should also be taken of any skin thicken-
ing and dimpling of the breast or nipple tissue. 
Although rare in a woman of childbearing age, 
such a change could be an early sign of a tumor a
nd should be promptly referred to a physician 
for evaluation.

Now is the time to ask questions: “Have your
breasts grown during pregnancy?” “Have you had
any tenderness and soreness?” An increase in
breast size, swelling, and tenderness usually indi-
cates adequately functioning breast tissue respon-
sive to hormonal changes.

Next, the nipple should be carefully inspected.
(For the purpose of this discussion, nipple will refer
to the areola as well as the nipple shaft and pores.)
If the nipples appear small, explain that the size of
a woman’s nipples is of secondary importance to
their functional ability. Likewise, any nipple struc-
tural abnormality such as inversion should be as-
sessed only in terms of its function.

The look of the breast does not dictate its abil-
ity to function. A case in point may be women who
have sustained significant scarring from burns (see
Color Plate 25). Second- and third-degree burns
rarely extend so deeply into the parenchyma that
they destroy the glandular tissue of the breast, even
when the burns have occurred in adulthood. Signif-
icant scarring of the dermis and epidermis, how-
ever, may result in (1) reduced maternal sensation
when the infant suckles, (2) minimal tissue elastic-
ity, thus requiring the mother to alter the baby’s po-
sition at the breast, and (3) reduced milk ejection if
a nipple has been surgically reconstructed. Never-
theless, scar tissue on the breast or nipple does not,
by itself, preclude breastfeeding.

Palpation. After thorough hand washing, the
nurse or lactation consultant should assess the nip-
ple by compressing or palpating the areola between
the forefinger and the thumb just behind the base of
the nipple (the pinch test). This action simulates the
compression that occurs when the infant is at the
breast. Because of possible nipple adhesions within
the underlying connective tissue, a nipple that ini-
tially appears everted may retract inwardly on stim-
ulation. Conversely, a nipple that appears flattened
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or inverted may, on palpation, evert; therefore, dif-
ferentiation must be made between structure and
function in assessing the nipples.

The classification of nipple function in Table
3–3 is suggested as standard terminology. It must be
emphasized that although many primigravidas
have nipples that tend to retract during pregnancy,
most evert easily by the end of pregnancy and do
not interfere with breastfeeding. Thus nipple as-
sessment should be performed periodically through
the pregnancy to track changes and to inform the
mother how her body is preparing to feed her baby.

Classification of Nipple Function

When the nipple is compressed using the pinch test,
it responds in one of the ways identified in Figure
3–11. This response may reflect degree of function.

Flat or retracted nipples may be treatable dur-
ing pregnancy. Dysfunction may be present in one
nipple while the other is perfectly normal, or it may
be present in both nipples. Retraction or inversion
can prevent the infant from effectively milking milk
ducts that lie beneath the areola. Retraction or sim-
ple inversion identified in early pregnancy, how-
ever, does not necessarily foretell later difficulty.
The infant forms a teat not only from the nipple but
from the surrounding breast tissue. When inversion
is noted early in pregnancy, time is on the mother’s
side. As pregnancy progresses, hormonal changes
increase the size and protractibility of the nipples.
The mother also has time to use interventions that
help prevent subsequent feeding problems.

Concepts to Practice

Encouraging early and frequent breastfeeding is a
simple, low-cost recommendation for breastfeeding
initiation. If the infant is able to suckle effectively at
the breast soon after birth, there is a direct relation-
ship between the frequency and strength of suckling
and subsequent availability of breastmilk. There ap-
pears to be an early “window of opportunity” for
the infant’s suckling to stimulate prolactin receptors
(discussed earlier in this chapter), which in turn en-
hances milk production. A basic knowledge of
anatomy and physiology is put to valuable use
when the lactation consultant or nurse translates
basic concepts into easily understandable teaching
materials. If a client realizes a stressful environment

FIGURE 3–11. (A) Protracting normal nipple. (B)
Moderate to severe retraction. (C) Inverted-appearing
nipple, which when compressed using pinch test, will
either invert farther inward or will protract forward.
(D) True inversion; nipple inverts further.
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may inhibit her milk supply, she may take action to
reduce stressful situations over which she has con-
trol. If a woman understands that the reason she
needs less covering when she breastfeeds is that she
literally has “hot flashes” during feedings, she will
take measures to “keep cool.” Examples of the ap-
plication of basic biologic principles of maternal
lactation are legion and form the basis of many of
the chapters that follow.

Newborn Oral Development
Infants perform a series of complex oral move-
ments to obtain sufficient nutriment from their
mother’s breast to meet daily nutritional require-
ments and to support rapid growth, especially dur-
ing the first few months of life. Suckling is a

dynamic process, as the infant is continually adjust-
ing to a changing anatomy. The act of suckling is far
more than simply obtaining food. The infant’s ear-
liest autonomous functions are focused about his
mouth and pharynx area. The infant’s mouth is the
cockpit of his awareness and is the principal site of
interaction with his environment.

In the embryo, facial and pharyngeal regions
develop from neural-crest cells at about the time of
neural-tube closure. Further development is due to
tissue differentiation from the endoderm, which
later forms the digestive tract. During gestation, the
fetus is able to swallow fluid as early as 11 weeks
(Miller, 1982) and has a suckle reflex at 24 weeks
(Herbst, 1981). Older studies reported that the root-
ing response and the link between suckling and
swallowing was not established until 32 weeks
(Amiel-Tison, 1967; Bu’Lock, Woolridge, & Baum,
1990) and not well coordinated until 37 weeks
(Bu’Lock, Woolridge, & Baum, 1990). However, in
a study of Swedish preterm infants (Nyqvist, Sjo-
den, & Ewald, 1999), efficient rooting, areolar grasp
and latching on at the breast were observed at 28
weeks––much earlier than previously thought.

At birth, the infant’s mouth is vertically short in
comparison with that of the adult. There is so little
room that when the newborn’s mouth is closed, the
tongue is in lateral contact with the gums and with
the roof of the mouth. There are other proportional
differences in size and shape between the infant and
the adult skull (Figures 3–12 and 3–13). The infant’s
lower jaw (mandible) is small and somewhat re-
ceded. Whereas the adult’s hard palate is deeply
arched and situated on a higher plane relative to the
base of the skull, the infant’s is short, wide, and only
slightly arched at birth. Corrugated transverse folds
(rugae) on the hard palate assist the newborn in
holding the breast during suckling.

Because the infant’s tongue fills the small oral
cavity, the extent and the direction of tongue move-
ment is limited. Taste buds on the tongue (mostly
on the tongue tip) are present at birth, but the new-
born has an increased suckling response only to
sweet taste. The entire surface of the tongue is
within the oral cavity. The infant’s lips are well
adapted to effect an airtight closure around the
breast. The lips are partially everted so that the oral
mucosa presents slightly externally; they have tiny
swellings on the inner surface (eminences of the

Table 3–3

CLASSIFICATION OF NIPPLE
FUNCTION

Protraction

Retraction

Minimal

Moderate to 
severe

Inversion

Simple

Complete

Nipple moves forward; considered a
normal functional response. No spe-
cial interventions are needed.

Instead of protracting, the nipple
moves inward.

An infant with a strong suck exerts
sufficient pressure to pull the nipple
forward. A weak or premature infant
may have difficulties at first.

Nipple retracts to a level even with or
behind the surrounding areola. Inter-
vention is helpful to stretch the nipple
outward and improve protractility.

On visual inspection, all or part of the
nipple is drawn inward within the
folds of the areola.

The nipple moves outward to protrac-
tion with manual pressure or when
cold (pseudoinversion).

The nipple does not respond to man-
ual pressure because adhesions bind
the nipple inward; very rarely there is
congenital absence of the nipple.
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pars villosa) that facilitate holding the breast and
areola in place.

The largest increments in craniofacial growth
occur during the first 4 years of life. During the first
year after birth, the lower jaw grows downward,
creating a larger intraoral space. Active breastfeed-
ing encourages mandibular development and
strengthens the jaw muscles. The tongue also grad-
ually descends. By the fourth or fifth year of age,
the tongue is attached directly to the epiglottis of
the larynx. The frenulum is a fold of mucous mem-
brane midline on the undersurface of the tongue
that helps to anchor the tongue to the floor of the
mouth. If the frenulum is too short to allow free-
dom of tongue movement or is placed too far for-
ward to permit tongue extension upward or
forward, it can interfere with an infant’s ability to
suckle (Notestine, 1990).

The infant’s epiglottis lies just below the soft
palate, unlike the adult’s, as seen in Figure 3–13.
This makes it possible for food to move laterally on
the outside of the epiglottis and to pass directly into
the esophagus. The epiglottis plays an important
role by closing off the pathway to the lungs when
the infant swallows. Such closure ensures that the
milk will travel into the esophagus rather than into

the trachea. Relative to an adult larynx, the infant
larynx is much higher in the oral cavity and occu-
pies a larger space. It is short and funnel-shaped. As
fluid passes through the mouth, the larynx elevates
so that fluid can move easily into the pharynx. Be-
cause the larynx is high and elevated during swal-
lowing, it depends much less on the action of the
epiglottis and on closure of the vocal folds to pro-
tect the airway. The shape of the pharynx gradually
changes as the child grows. At birth, the pharynx
curves very gradually downward to join the oral
cavity. This curvature would prevent articulate
speech even if the necessary central nervous system
linkage were present. By puberty, the posterior
walls of the nasal and oral segments join almost at a
right angle.

The infant has pads of fat on both cheeks to as-
sist with suckling. Each pad is a circumscribed layer
of fat enclosed within its own capsule of fibrous
connective tissue. It lies between the buccinator
and masseter muscles. It is thought that buccal fat
pads provide stability for suckling and reduce the
likelihood of collapsing of the cheeks and buccina-
tor muscles between the gums. When babies suck
their own tongues, the degree of negative pressure
is such that drawing in of the cheeks occurs, creat-

FIGURE 3–12. Midsagittal section of cranial and oral
anatomy of an adult while swallowing.

FIGURE 3–13. Midsagittal section of cranial and oral
anatomy of an infant while swallowing.
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ing a characteristic dimpling. Collapsing of the
cheeks is more likely in a premature baby who
lacks the layer of fat (including that in the cheeks)
that gives full term infants their characteristic
plump facial appearance.

The shape and softness of the human breast is
beneficial to shaping the hard palate into a round
U-shaped configuration because it broadens and
flattens in response to the infant’s tongue move-
ments. Compared with the V shape associated with
bottle-fed children, the broad and wide palate of a
breastfed child is physiologically ideal because it
aligns teeth properly and most likely reduces the in-
cidence of malocclusions (Palmer, 1998).

Suckling
Suckling behavior develops early in gestation. Fe-
tuses display a suckle reflex by 24 weeks gestation.
By 28 weeks preterm babies can coordinate the
suckle/swallow/breathe cycle at the breast and by
32 weeks can suckle in repeated bursts of more than
10 suckles and maximum suckling bursts of over 30
(Nyqvist, Sjoden, & Ewald, 1999).

The precise way in which infants use their 
oral and facial muscles to efficiently take in nour-
ishment from their mothers’ breasts is vital infor-
mation for health professionals, because some
breastfeeding infants have initial difficulty get-
ting on the breast, and a few continue to have
suckling dysfunction. In a study of spontaneous
feeding behavior, infants placed in a prone posi-
tion between their mothers’ breasts after an un-
medicated delivery began licking, suckling, and
rooting movements after about 15 minutes, began
hand-to-mouth movements after about 34 minutes,
and spontaneously began to suckle after 55 min-
utes. Licking movements both preceded and fol-
lowed the rooting reflex in alert infants (Widstrom
et al., 1987).

Suckling might be strongest in neonates soon
after delivery. When suckling ability was measured
using the Neonatal Oral Motor Assessment Scale
(NOMAS), an instrument to digitally assess oral
motor behavior and suckling ability, younger new-
borns had a stronger suckle than did older new-
borns (MacMullen & Kulski, 2000).

The position of the neonate’s tongue is critical
to the feeding. After the rooting stimulus, the infant

opens the mouth wide (the gape), keeping the
tongue at the bottom of the mouth. This tongue po-
sition enables the infant to “catch” the mother’s nip-
ple and attach to the breast without help. It is
important to note that an infant places the tongue in
the palate when crying, which might be a security
reflex, to prevent obstruction of the trachea during
the inspiration phase. Forcing a crying baby to the
breast might thus cause the infant to place the
tongue in his or her palate, a defensive response
that inhibits suckling and disturbs the rooting-
tongue reflex system (Widstrom & Thingstrom-
Paulsson, 1993).

In the literature, sucking and suckling are not 
distinguished, both terms being used interchange-
ably to refer to suckling. In this book, we too use
these terms interchangeably, though some indi-
viduals feel strongly about the distinction (Mon-
tagu, 1979):

The baby is said to “suck” at its mother’s nipple. The
baby knows better than to do anything so foolish, for
were he to “suck” the nipple all he would, for the
most part, succeed in achieving would be to produce
a partial vacuum in his mouth and fail to develop
the ability to suckle properly. A baby sucks at the
nozzle on the top of a bottle, but at the mother’s
breast a baby suckles.

Does the infant suckle or suck at the breast?
Now that we have discovered that the mechanism
by which babies extract milk from the breast dif-
fers considerably from the method that they use
on a bottle teat, we urge that separate words are
needed to differentiate the two acts. The word suckle
seems ideal for breastfeeding, and it has come to
be used in this sense in modern American breast-
feeding literature. However, this term still retains
its original meaning in the breastfeeding literature
of many of the British Commonwealth countries.
The Oxford English Dictionary (1961) defines the two
words thus:

Suck: (1) the action or an act of sucking milk from
the breast; the milk or other fluid sucked at one time;
(2) to apply the lips to a teat, breast, the mother,
nurse, or dam, for the purpose of extracting milk
from, with the mouth.
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Suckle: (1) To give suck to; to nurse (a child) at the
breast; (2) to cause to take milk from the breast or
udder; to put to suck.

Babies suckle and swallow at a frequency of
about once per second or faster when breastmilk is
actively flowing. This rate is similar to that of other
primates. If the milk flow lessens or stops, the infant
will increase this rate to about two suckles per sec-
ond (Wolff, 1968). In other words, when the milk
flow increases, the rate of suckling decreases. Con-
versely, when milk flow is low, the rate of suckling
is higher. Inch and Garforth (1989) describe the
suckling rhythm as follows:

When the baby first goes to the breast, short fast
bursts of sucking can be observed. During this period
no milk is flowing and unrelieved suction is applied
to the surface of the nipple. With the letdown, milk
begins to flow and fill the oral cavity and the suck-
ing pattern changes to long, slow, continuous, suck-
ling. Very little milk transfer is necessary to cause the
shift away from short, fast, continuous suckling.

Drewett and Woolridge (1979) observed that
suckling rates fluctuate at different stages of the
feeding and that these rates are greater than those
reported by Wolff (1968). These authors reported a
rate of 72.4 sucks per minute during the first 2 min-
utes of feeding. This rate drops at 2 to 4 minutes to
70.8 sucks per minute, and increases again to 73.3
and 74.9 sucks per minute at 4 to 7 and 7 to 10 min-
utes respectively.

In addition to yielding milk and calories, suck-
ling facilitates feelings of calm, reduces heart rate
and metabolic rate, and elevates both the baby’s
and mother’s pain threshold (Blass, 1994; Gray,
2002; Goer, 2002). Wolff (1968) originally defined
two categories of suckling: nutritive (full and con-
tinuous milk flow) and nonnutritive (alternating
suckling bursts and rests during minimal milk in-
take). Bowen-Jones, Thompson, and Drewett (1982)
challenged the validity of these two categories. The
latter study showed that breastfeeding babies always
suckle in bursts, with resting periods or pauses be-
tween bursts. The term nonnutritive suckling is now
accepted to mean either spontaneous suckling in
the absence of anything being introduced into the

infant’s mouth (common during sleep) or suckling
as prompted by something that is not a liquid nu-
triment (e.g., a pacifier) (McBride & Danner, 1987).

Nonnutritive suckling has important implica-
tions for infant development, especially under 
special circumstances such as prematurity. Nonnu-
tritive suckling in premature infants increases peri-
stalsis, enhances secretion of digestive fluids, and
decreases crying in these infants (Measel & Ander-
son, 1979).

Suckling at the breast has been examined in
great detail. With the advent of ultrasonography
and other technologies, it is now possible to accu-
rately quantify suckling patterns, replacing earlier
descriptions that only inferred what actually oc-
curred. When infants feed from both breasts, milk
transfer from the second breast decreases by 58
percent as compared with the first breast, even
though there are no significant changes in suckling
pressure (Prieto et al., 1996). Detailed descriptions
of infant suckling mechanics at the breast have been
described by Marmet and Shell (1984), Woolridge
(1986), McBride and Danner (1987), and Smith et
al. (1985). The following description of functional
suckling at the breast is based on the work of these
investigators. Figure 3–14 illustrates the complete
suck cycle:

● The nipple and its surrounding areola and un-
derlying breast tissue are drawn deeply into the
infant’s mouth; the infant’s lips and cheeks then
form a seal. The infant’s lips are flanged out-
ward around the mother’s breast and are mini-
mally involved.

● The tip of the infant’s tongue is maintained be-
hind the lower lip and over the lower gum
while the rest of the anterior tongue cups the
areola of the breast.

● During the feeding, the mother’s highly elastic
nipple elongates (two to three times its resting
length) into a teat by suction created within the
baby’s mouth. The nipple extends back as far
as the posterior tongue junction between the
hard and soft palates. At its base, the nipple is
held between the upper gum and tongue that
covers the lower gum. The mother’s nipple and
areolar tissue undergo extensive changes dur-
ing feeding.
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● The jaw moves the tongue up, compressing the
maternal areola against the infant’s alveolar
ridge.

● As the anterior portion of the tongue is raised,
the posterior tongue is depressed and retracted
in undulating or peristaltic motions, forming a
groove that channels the milk to the back of
the oral cavity where it stimulates receptors
that initiate the swallowing reflex. This back-
ward movement produces a negative pressure,
similar to withdrawing a piston in an airtight
syringe.

● If the volume of milk taken is sufficient to trig-

ger swallowing, the back of the tongue elevates
and presses against the posterior pharyngeal
wall. The soft palate rises and closes off the
nasal passageways. The larynx then moves up
and forward to close the trachea, propelling the
milk into the esophagus. Afterward, the larynx
returns to its previous position.

● The infant lowers the jaw, and a new cycle be-
gins. A rhythm is created by this sequence of
vertical jaw movements and the depression and
elevation of the posterior tongue. Each suck se-
quence is followed by a swallow.

The differences between bottle-feeding and
breastfeeding are shown in Table 3–4. Generally,
breastfeeding infants suckle more times per day and
maintain a higher level of oxygen pressure (tcPO2)
and skin temperature (Mathew, 1988; Meier & An-
derson, 1987) than do bottle-feeding infants. The
differences between bottle-feeding and breastfeed-
ing premature infants are even greater (Meier &
Pugh, 1985).

Breathing and Suckling
In a normal, coordinated, nutritive suckling cycle,
swallowing does not inhibit respiration. Breathing
appears to continue throughout the sucking cycle;
however, at the onset of the swallow, as the bulk
of the bolus enters the pharynx, airflow might be
momentarily interrupted and then immediately re-
stored (Ardran, Kemp, & Lind, 1958). In a per-
fectly coordinated cycle of suckling, swallowing,
and breathing, breathing movements appear to be
related in a 1:1:1 sequence. The rate of suckling
is high for the first 1 or 2 minutes until the milk-
ejection reflex occurs, then it slows down (Bu’Lock
et al., 1990; Weber, Woolridge, & Baum, 1986;
Wolff, 1968). This sequence reoccurs with each milk
ejection during a feeding. As the feeding pro-
gresses, suckling bursts become shorter with more
frequent pauses.

Although suckling, swallowing, and breathing
are generally well coordinated during a feeding, in-
fant cyanosis is a relatively common event, espe-
cially in neonates. The neonate almost always

FIGURE 3–14. Complete suck cycle. Shown in median
section, the baby exhibits good feeding technique:
the nipple is drawn well into the mouth, extending
back to the junction of the hard and soft palate.
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recovers spontaneously and often continues to
suckle and swallow despite cyanosis. Oxygen satu-
ration in the feeding infant normally declines.
Mean levels drop from 96 percent (during feeding)
to 93 percent (postfeeding) in breastfed infants and
from 95 percent (during feeding) to 92 percent
(postfeeding) in bottle-fed infants (Hammerman &
Kaplan, 1995).

Unless hypoxic, the newborn is usually a nose
breather, owing in part to the positioning of the soft
palate and to the lack of space in the mouth through
which air can travel in and out. Although it is true
that babies have ventilatory problems when the
nasal passages are occluded, an infant is capable of
breathing through the mouth when necessary (Ro-
denstein, Perlmutter, & Stanescu, 1985).

Table 3–4

COMPARISONS BETWEEN BREASTFEEDING AND BOTTLE-FEEDING
IN FULL-TERM INFANTS

Breastfeeding Bottle-feeding References

More frequent suckling/min
Nonnutritive: 1 suckle/sec
Nutritive: 2 suckles/sec

Breathing patterns
Shortening of expiration
Prolonging of inspiration

Oxygen saturation < 90%
2 of 10 infants

Bradycardia
0 of 10 infants

Extended opening of mouth to
grasp mother’s nipple

Infant’s lips flanged outward,
relaxed and resting against the
breast to make a seal

Extensive mandibular (jaw) action

Tongue grooved around nipple;
remains under nipple throug
out feeding. Moves in peristaltic, 
rolling action from front to back

Silent, except for soft swallow 
sounds, and (in older infants), 
cooing or “singing”

Duration of feeding varies from 
short (few minutes) to long (30 
min or longer)

Includes nutritive and nonnutri-
tive suckling throughout the 
feeding

Less frequent suckling/min

Breathing patterns
Prolonged expiration
Shortening of inspiration

Oxygen saturation < 90%
5 of 10 infants

Bradycardia
2 of 10 infants

Less extension to grasp rubber teat

Lips closer together and pursed to 
maintain contact with rubber teat

Minimal mandibular action

Tongue upward and thrust forward 
against end of teat, “piston-like,” 
to control milk flow

High-pitched squeak at end of in-
take of air prior to new suck

Duration of feeding is usually 5 to
10 min

Involves nearly exclusively nutri-
tive suckling

Drewett & Woolridge, 1979;
Mathew, 1988; Wolff, 1968

Mathew, 1988

Mathew, 1988

Hammerman & Kaplan, 1995;
Mathew, 1988

Marmet & Shell, 1984

McBride & Danner, 1987

Palmer, 1998

Marmet & Shell, 1984; Woolridge,
1986; Weber, Woodbridge, &
Baum, 1986

Ardan et al., 1958

Ardran et al., 1958; Hornell et al.,
1999; Woolridge, 1986
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Frequency of Feedings
How often does the exclusively breastfed infant
feed? Hornell et al. (1999) recorded the daily num-
ber of feedings of 506 Swedish infants for the first 6
months. These mothers live in a country where
breastfeeding is the norm. Each had previously
breastfed at least one infant for at least 4 months
and considered that they breastfed on demand.

During the first 6 months of life, median fre-
quency of feeds was eight feeds per 24 hours. This
is consistent with the data by Howie et al. (1981)
and Quandt (1986) but different from the studies by
Butte et al. (1985) and de Carvalho (1982) who
noted a decline in feeding frequency during the first
months. It also differs from a study of La Leche
League mothers that showed an average daily num-
ber of 15 feedings (Cable & Rothenberger, 1984).

In the Hornell study, the median frequency of
daytime feeds of exclusively breastfed infants was
slightly below 6 during the first 26 weeks. The me-
dian number of night feeds declined from 2.2 at
2 weeks to 1.3 at 12 weeks, after which it increased
up to 1.8 at 20 weeks (see Figure 3–15). The fre-
quency and duration of daily feedings varied
widely among mothers. For example, at 2 weeks,
the frequency of feeds during the day ranged from
2.9 to 10.8 and night feeds from 1.0 to 5.1. Day-
time suckling duration ranged from 20 minutes to
over 4 hours and night-time duration from 0 to 2
hours, 8 minutes. Increased feeding frequencies or
so-called appetite or “growth spurts” were not ob-
served in this study.

The neonate’s ability to suckle effectively at the
breast takes time and practice. For the first few feed-
ings, even in full-term infants, suckling is usually
disorganized. Drugs given to the mother during
childbirth can also inhibit early suckling. Usually,
after several attempts, the infant latches onto the
breast and begins to suckle vigorously and effec-
tively. These first feedings are critical because they
imprint a suckling pattern that tends to be repeated
in subsequent feedings. A healthy infant unaffected
by labor or birth analgesia or anesthesia should be
allowed to demonstrate hunger before being of-
fered the breast. Practicing lactation consultants are
fully aware that it is difficult, if not impossible to
“make” a baby breastfeed when he is in a deep
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FIGURE 3–15. Number of breastfeeds during (A) day-
time, (B) night-time, and (C) 24 hours at different ages.
Median, 25th and 7th percentiles and range. (From
Hornell A et al. Breastfeeding patterns in exclusively
breastfed infants: a longitudinal prospective study in
Uppsala, Sweden. Acta Paediatr 88, 203–11, 1999.)
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sleep. Forcing the infant to the breast might abolish
the rooting reflex and disturb placement of the
tongue (Widstrom & Thingstrom-Paulsson, 1993).

Consistent breastfeeding assessment and identi-
fication of early problems so that they can be re-
solved before they worsen is essential. Several
breastfeeding assessment tools have been devel-
oped over the last decade. While there is not yet

general agreement on which is the most valid tool
in predicting how well breastfeeding will progress,
an evidence-based tool undoubtedly will be devel-
oped (Riordan & Koehn, 1997). The more popular
breastfeeding assessment tools are discussed in
Chapter 20. The PIBBs breastfeeding tool, devel-
oped for assessing preterm infants, can be found as
an appendix to Chapter 13.

S u m m a r y

Knowledge of maternal breast anatomy and the
physiology of lactation are necessary antecedents to
clinical practice. The fundamental biological princi-
ples of lactation discussed in this chapter are used,
although not always consciously, in almost every
clinical situation in which lactation is involved.
Knowledge of the structure and function of the nor-
mal breast and of infant suckling are necessary for
assessment; knowing what is normal must precede
recognizing the abnormal and recommending ac-
tions designed to support an optimal breastfeeding
experience. Enabling the natural physiological
mechanisms to function optimally is more likely to
lead to an uncomplicated breastfeeding experience;
interference with these mechanisms can result in
difficulty with breastfeeding for mother and infant.
For example, restrictive policies in breastfeeding for

preterm babies are commonly based on bottle-feed-
ing studies, not on knowledge about the early de-
velopment of infants’ capacity for suckling at the
breast (Nyqvist, Sjoden, & Ewald, 1999).

At the same time, anatomy and physiology are
the building blocks in a larger picture of the breast-
feeding and lactation experience. Most women are
physiologically equipped to produce sufficient milk
for their infant or infants. Yet the most commonly
cited problem in breastfeeding worldwide is the
mother’s perception that she has insufficient milk
(Hill & Humenick, 1989). Social and cultural influ-
ences play a major role in the mother’s perceptions
of her ability to nourish her infant from her breasts.
Succeeding chapters build on the anatomy and
physiology of lactation and address the clinical im-
plications as well as its social and cultural aspects.

K e y  C o n c e p t s

● Breastmilk removal (through feeding or pump-
ing) in the first two days postpartum is not nec-
essary for lactogenesis II to occur; however,
milk removal must begin by day 3 after birth or
the likelihood of successful establishment of
lactation is decreased.

● Three factors are necessary for lactation: (1)
oxytocin released from the posterior pituitary,
(2) removal of breastmilk by the infant or
pump, and (3) prolactin release from the ante-
rior pituitary, which stimulates lactogenesis and
initiates milk secretion.

● Lactogenesis occurs earlier if breastmilk is re-
moved by feeding or pumping within the first 2

to 3 days after birth. Early breastfeeding or
pumping is associated with higher milk volume
by day 5.

● Short-term rate of milk synthesis is consider-
ably higher when most of the available milk
has been removed from the breast.

● Frequency of breastfeedings varies widely;
however, exclusively breastfed term infants
(living in a country where breastfeeding is the
norm) feed a median of 8 times per day 
(6 times during the day, and twice during 
the night).

● Mammary ducts do not widen into sinuses be-
hind the nipple as previously thought.
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● Suspensory ligaments of the breast are called
Cooper’s ligaments.

● Each breast of an adult woman weighs, on aver-
age 150 to 200 gm. It doubles in weight to 400
to 500 gm (about 1 pound) during lactation.

● Nerves that supply the breast are from the 
intercostal nerves of the fourth, fifth, and sixth
intercostal spaces. The fourth intercostal nerve,
which penetrates the left breast at 4 o’clock and
right breast 8 o’clock, supplies the greatest
amount of sensation to the nipple and areola.

● If the lowermost nerve branch of the fourth in-
tercostal nerve is severed, the mother loses sen-
sation to the nipple and areola.

● Breast asymmetry is common; the left breast is
often larger than the right.

● Marked asymmetry and breast hypoplasia may
indicate problems with breastmilk production.

● Areola and nipple color vary according to com-
plexion: pink in blonds, brown in brunettes,
and black in dark-skinned women.

● Supernumerary breasts (polymastia) and/or an
accessory nipple may occur in about 1 to 2 per-
cent of the population at any point along the
milk line from the axilla to the groin.

● Poor nipple protractility occurs in 10 to 35 per-
cent of women during their first pregnancy.

● Nipple inversion is found in about 3 percent of
women, and it is bilateral in 87 percent of these
women. Only 4 percent of nipple inversion is
“true” inversion.

● Prolactin influences nipple growth; areolar
growth is related to serum placental lactogen;
the ductal system proliferates and differentiates
under the influence of estrogen; progesterone
promotes enlargement of the lobes, lobules,
and alveoli.

● Lactogenesis, stage I occurs mid- to late preg-
nancy when breast size increases as epithelial
cells of the alveoli differentiate into secretory
cells for milk production.

● Lactogenesis II (days 2 to 8 postpartum) is the
onset of copious milk secretion after birth when
milk volume increases rapidly and then
abruptly levels off.

● Before lactogenesis II large gaps occur between
the alveolar epithelial cells. These gaps close
suddenly after 3 to 4 days via a gasketlike struc-
ture (the tight junction) and trigger the onset of
copious milk secretion.

● Maternal conditions that can delay or impair
lactogenesis include cesarean birth, type I dia-
betes, labor analgesia, obesity, polycystic ovary
syndrome, placental retention, and stress.

● The developmental cycle of the mammary
gland has four phases: (1) mammogenesis, 
(2) lactogenesis, (3) galactopoiesis, and (4) 
involution.

● After delivery, progesterone levels drop and
prolactin levels rise; both act synergistically
with cortisol, thyroid-stimulating hormone,
prolactin-inhibiting factor, and oxytocin to es-
tablish and maintain lactation.

● Following lactogenesis II, milk production 
shifts from endocrine to autocrine control.
When the nipple is stimulated and milk re-
moved from the breast, the hypothalamus 
inhibits dopamine, which in turn stimulates 
the release of prolactin and causes milk 
production.

● The basic unit of the breast is the alveoli which
is surrounded by a contractile unit of myoep-
ithelial cells responsible for ejecting milk into
the ductules. Each ductule merges into a larger
duct. The ducts are lined with epithelium and
highly vascular connective tissue.

● Milk is secreted into the alveolar lumina where
it is stored until the posterior pituitary hormone
oxytocin causes the milk-ejection reflex or let-
down, a contraction of the myoepithelial cells
surrounding the alveoli.

● Oxytocin plays a major role in lactation. Blood
levels rise within 1 minute of suckling, remain
elevated during the feeding, and return to base-
line levels within 6 minutes.

● Oxytocin contracts the mother’s uterus, which
help to control postpartum bleeding and to aid
in uterine involution.

● The supply-demand response is a feedback
control that regulates the production of milk to
match the intake of the infant.
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● Galactorrhea is the spontaneous secretion of
milk from the breast from unexpected or un-
known circumstances.

● Before lactogenesis, lactation is driven hor-
monally (endocrine control); after, it is driv-
en by suckling and milk removal (autocrine
control).

● Suckling and milk removal is not a major factor
for the initiation of lactation but is essential for
its continuation.

● If the frenulum––a fold of mucous membrane
midline on the undersurface of the baby’s
tongue––is too short or is too far forward, it can
interfere with an infant’s ability to suckle.

● The suckling reflex is present at 24 weeks 
gestation. By 28 weeks preterm, babies can 
coordinate the suckle/swallow/breathe cycle;
by 32 weeks, they can suckle in repeated
bursts.

● Forcing a crying baby to the breast evokes a de-
fensive response (tongue to palate) that inhibits
suckling and disturbs the rooting-tongue ref-
lex system.

● Nutritive suckling is intake of continuous 
flow of liquid nutriment; nonnutritive suck-
ling is suckling in the absence of liquid 
nutriment being introduced into the baby’s
mouth.

● Breastfeeding infants suckle more times per
day and maintain a higher level of oxygen pres-
sure (tcPO2) and skin temperature compared
with bottle-fed infants.

● Babies suckle and swallow at a frequency of
about once per second. When milk flow 
increases, the rate of suckling decreases; 
when milk flow is low, the rate of suckling 
increases.
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4
C H A P T E R

Breastmilk is sometimes referred to as white blood,
because it is considered similar to the placental
blood of intrauterine life. Indeed, human milk is
similar to unstructured living tissue, such as blood,
and is capable of transporting nutrients, affecting
biochemical systems, enhancing immunity, and de-
stroying pathogens. With the use of sophisticated
laboratory techniques, many scientific investigators
have substantiated the life-sustaining properties of
breastmilk. Organs themselves provide evidence of
the profound influence of breastfeeding. For exam-
ple, the thymus plays a role in the development of
the immune system by providing the environment
for T-cell differentiation and maturation. At age 4
months, the thymus is about twice as large in ex-
clusively breastfed infants as in infants fed only in-
fant formula. This difference in size continues until
the child is at least 10 months old (Hasselbalch et
al., 1999). Although thymus size can be influenced
by many factors, it would not be unreasonable to
generate a variety of hypothetical mechanisms
whereby breastfeeding might influence thymic size
(Prentice & Collinson, 2000).

Breastmilk, like all other animal milks, is
species-specific. It has been adapted throughout
human existence to meet nutritional and antiinfec-

The Biological Specificity 
of Breastmilk
Jan Riordan

tive requirements of the human infant to ensure op-
timal growth, development, and survival. National
and international health organizations consistently
recommend that mothers breastfeed for the entire
first year of life and thereafter as long as it is bene-
ficial to the mother and infant (American Academy
of Pediatrics, 1997; US Department of Health and
Human Services, 2000).

Because an infant’s birth weight normally re-
quires about 4 to 6 months to double, the nutritional
needs of the human baby must be substantially dif-
ferent from those of other mammals whose birth
weight doubles much more rapidly. In addition,
breastmilk enhances brain development: breastfed
children may be more intelligent than children not
breastfed. A meta-analysis of 11 studies in which
confounding variables were adjusted showed an av-
erage 3.2 point higher cognitive development score
among breastfed infants. This advantage was seen
early on and continued through childhood (Ander-
son, Johnstone, & Remley, 1999). Chapter 18 pre-
sents a detailed discussion of this topic.

This chapter breaks down the general proper-
ties of human milk into specific components and
describes for each component species-specific “bio-
chemical messages” that contribute to the well-
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being of the baby and mother. The chapter also ex-
plores the concept that these “messages” can be nu-
tritional programming, triggering an early stimulus
or insult during a critical or sensitive period with
long-term effects on health and disease (Nommsen-
Rivers, 2003; Lucas, 1998). Knowledge of biologi-
cal constructs of lactation is critical to the clinician
because it forms the rationale for effective practice
in the clinical setting.

Milk Synthesis and 
Maturational Changes
Major components of human milk (protein, fat, lac-
tose) are synthesized and secreted by the mammary
secretory epithelial cells. Cregan (1999) labeled
these cells “lactocytes.” During pregnancy these
cells further develop under the influence of pro-
lactin. Four of the five milk-secretion pathways nec-
essary for milk secretion are synchronized in the
alveolar cell of the mammary gland. In the fifth
pathway, the passage of components is between ep-
ithelial cells, rather than through them, and is
known as the paracellular pathway (Neville, 2001).

Factors that influence milk composition include
stage of lactation, gestational age of the infant, stage
(beginning or end) of the feeding, frequency of 
the baby’s demand for milk, and degree of full-
ness or emptiness of the breasts. As discussed in
Chapter 3, lactogenesis occurs in two stages. Stage
I refers to the development, during late pregnancy,
of the mammary gland’s capacity to synthesize
milk. Stage II, traditionally based on postpartum
day, refers to the onset of copious milk secretion
or the time at which the mother feels her milk
“coming in.”

Arthur, Smith, and Hartmann (1989) and Hu-
menick (1987) have proposed two different bio-
logical markers as objective measures to define
stages of breastmilk maturation. Arthur, Smith, and
Hartmann hold that in the first stage of lactogen-
esis, average concentrations of lactose, citrate, and
glucose are low. A sudden and rapid increase in
concentrations of these components between 24 to
48 hours after birth heralds the transition from
stage I to stage II lactogenesis. Stage II lactogen-
esis markers (lactose, citrate, and total nitrogen)
take an additional 24 hours to attain concentration
in women who have insulin-dependent diabetes

compared with women who do not (Hartmann &
Cregan, 2001).

Humenick et al. (1994), on the other hand, con-
sider the breakdown of an emulsion dependent on
the ratio of sterols plus phospholipids to fat content
of milk (maturation index of colostrum and milk
[MICAM]) as the biological marker for breastmilk
maturation (Figure 4–1). Both of these methods ap-
pear to be valid in that they were positively related
to greater milk yield (Casey, Hambridge, & Neville,
1985; Saint, Smith, & Hartmann, 1984), infant
weight gain, and lower transcutaneous bilimeter
readings (Humenick, 1987). These studies also
show that breastmilk maturation during lactogene-
sis proceeds more rapidly in some mothers than in
others and is not consistent with the coming in of
the milk. Neville (2001) believes that the terms
colostrum and transitional milk used to describe
breastmilk during the early postpartum do not de-
fine clear-cut changes in milk composition and are
not a useful distinction. Instead, they should be
viewed as part of a continuum of events where
changes in breastmilk occur rapidly during the first
few days after birth and are followed by slow
changes. The time at which mothers report that
their milk comes in is highly variable and ranges
from 38 to 98 hours after birth, with an average of
50 to 59 hours (Arthur, Smith, & Hartmann, 1989;
Kulski & Hartmann, 1981; Hildebrandt, 1999).

Compared with mature milk, colostrum is
richer in protein and minerals and lower in carbo-
hydrates, fat, and some vitamins. This high concen-
tration of total protein and total ash (minerals) and
whey in colostrum and early milk gradually
changes to reflect the infant’s needs over the first
two to three weeks as lactation becomes estab-
lished. The total dose of such key components as
immunoglobulins, which the infant receives from
breastmilk, remains relatively constant throughout
lactation, regardless of the amount of breastmilk
provided by the mother. This happens because con-
centrations decrease as total volume increases as
lactation is established; and, at weaning, concentra-
tion increases as total volume decreases.

Energy, Volume, and Growth
Human milk is rich in nutrient proteins, nonprotein
nitrogen compounds, lipids, oligosaccharides, vita-
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mins, and certain minerals. In addition, it contains
hormones, enzymes, growth factors, and many
types of protective agents. Human milk contains
about 10 percent solids for energy and growth; the
rest is water, which is vital for maintaining hydra-
tion. The pH of early colostrum is 7.45; it falls to a
low of 7.0 during the second week of lactation.
Thereafter, the pH of milk remains at 7.0 and then
rises gradually to 7.4 by 10 months. The significance
of these changes is not known (Morriss et al., 1986).
Infants can digest breastmilk much more rapidly
than formula. The average gastric half-emptying
time for breastmilk is substantially less (48 minutes)
than for infant formula (78 minutes) (Cavell, 1981).

Healthy infants, even preterm infants, who
consume enough breastmilk to satisfy their energy
needs receive enough fluid to satisfy their require-
ments even in hot and dry environments (Almroth
& Bidinger, 1990; Brown et al., 1986b; Cohen et al.,
2000). Exclusive and prolonged breastfeeding in
healthy infants enhances infant growth during the
first three months of life and growth and does not
affect the normal growth pattern during the first
year (Kramer et al., 2002).

Caloric Density

The caloric content or energy density of human milk
is generally considered to be 65 kcal/dl, although
published values differ. Garza et al. (1983) reported
57.7/dl.; Lepage et al. (1984) reported 66.6, and
Lemons et al. (1982) reported 72.2. Using breastmilk
as the “gold standard,” the American Academy of
Pediatrics (AAP, 1976) recommended a calorie con-
tent of 67 kcal/dl for commercial formulas.

Nature abhors waste and breastmilk is effi-
ciently utilized. During their first 4 months, exclu-
sively breastfed infants attain adequate growth with
nutrient intakes substantially less than the current
dietary recommendation (Butte, Smith, & Garza,
1990). Energy requirements of breastfed infants 
is about 20 percent below recommended levels
(Butte et al., 2000; Stuff & Nichols, 1989). Caloric
intake does not increase after solid foods are added
to the baby’s diet, strongly suggesting that the calo-
rie value of breastmilk feeds is sufficient for the in-
fants’ needs. Kilocalories of breastmilk ingested per
kilogram by exclusively breastfed babies decrease
significantly during the first few months of life
(Table 4–1).

FIGURE 4–1.
Milk type by day. (From Hu-
menick, 1987).

Table 4–1

KILOCALORIES OF BREAST-
MILK INGESTED PER
KILOGRAM ACCORDING TO
INFANT AGE

Time Post Birth Kcal per Kg

14 Days 128

3rd Month 70–75

5th Month 62.5

Source: From Garza, Stuff, & Butte (1986); Wood et al.
(1988).
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The energy intakes of breastfed and formula-
fed infants differ significantly because their energy
expenditure differs greatly. Total daily energy ex-
penditure, minimal rates of energy expenditure,
metabolic rates during sleep, rectal temperature,
and heart rates are all lower in breastfed infants.
Total body water and fat-free mass is lower, and
body fat is higher in breastfed infants at 4 months of
age (Butte, 1995). By 8 months, breastfed infants
have consumed about 30,000 kcal less than have
bottle-fed infants (Butte, Smith, & Garza, 1990).

Although this difference in energy intake
should result in about a 2.7–kg mean difference of
weight, such is not the case. To explain this dis-
crepancy, Garza, Stuff, and Butte (1986) suggested
that (1) differences in intake in the general popula-
tion are not as great as those found in the babies
studied; (2) energy expenditure differs substantially
between breastfed and bottle-fed infants; or (3)
composition of newly acquired tissue differs be-
tween these two groups. A possibility is that the en-
ergy density of milk taken by a 4-month-old is
higher on the average than that taken by the same
baby 3 months earlier. The 4-month-old baby’s
suckle is more active, leading to a higher fat intake
that more than compensates for the volumes
needed, because breastmilk is used more com-
pletely and with less waste than is artificial milk.

Milk Volume and Storage Capacity

The volume of milk must provide sufficient caloric
energy to permit normal growth and development.
Small amounts of colostrum––averaging about 37
ml (range, 7–123)––are yielded in the first 24 hours
postpartum (Hartmann, 1987; Hartmann & Prosser,
1984); the infant ingests approximately 7 to 14 ml
at each feeding (Houston, Howie, & McNeilly,
1983). This milk yield gradually increases for the
first 36 hours, followed by a dramatic increase dur-
ing the next 49 to 96 hours. By day 5, volume is
about 500 ml/day; it increases more slowly to about
800 ml/day at month 6 of full breastfeeding, with
a range between 550 and 1150 (Daly, Owens, &
Hartmann, 1993; Cox et al., 1996; Cregan, Mi-
toulas, & Hartmann, 2002; Neville et al., 1988).
These volumes are similar to others established by
test-weighing the infant (using prefeeding and post-
feeding infant weighings). As seen in Figure 4–2,
the volume of milk taken by thriving breastfed in-
fants varies little from 1 to 4 months. Breastmilk
intake slowly declines as other foods are added to
the baby’s diet.

Even if a mother feels that she had insufficient
milk to feed her first baby, health professionals
should reassure women that it is well worth trying a
second time. Multiparous mothers produce more

FIGURE 4–2.
Milk intakes during
established lacta-
tion. The lines show
the smoothed
mean from this
study and � 1 SD.
Points are data
from the literature
obtained by test-
weighing of fully
breastfed infants.
(From Neville MC et
al. Am J Clin Nutr
48:1375–1386,
1988.)
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breastmilk (about 140 ml) at 1 week than primi-
parous women (those giving birth for the first time)
(Ingram, Woolridge, & Greenwood, 2001). Breast-
milk of adolescent mothers is not different from
breastmilk of adult women although adolescents
breastfeed fewer times per day (Motil, Krtz, & Tho-
tathuchery, 1997).

It is well established that breastmilk production
and intake are related to infant demand. Infants
have the capacity to self-regulate their own milk in-
take. This important concept of lactation has been
extensively studied. Australian researchers mea-

sured the short-term rates of milk synthesis using a
computerized system in which a camera relays
video images to a computer that produces a model
of the chest by active triangulation (Cregan, 1999;
Daly, Owens, and Hartmann, 1993). Their findings
and practical applications (Cregan & Hartmann,
1999; Daly & Hartmann, 1995a, 1995b) are sum-
marized in Box 4–1. Breast storage capacity is im-
portant in determining how the infant’s demand for
milk is met by the mother. Further discussion on
how these research-based principles are used in lac-
tation practice is found in later chapters.

BOX 4–1

Application of Physiological Principles

Principle from 
Physiological Research

The breast does balance supply to meet the
infant’s demand for breastmilk.
The breast can rapidly change its rate of
milk synthesis from one feed to the next.
The breasts have the capacity to synthesize
more milk than the infant usually requires.
Breast production varies from one breast to
the other; breasts operate independently of
each other.
The larger the breasts, the greater the milk
storage capacity (i.e., the difference between
maximum and minimum breast volumes
during a 24-hour period).
There is no relationship between total milk
storage capacity and total 24-hour milk pro-
duction.
The greater the degree of emptying at a
breastfeed, the greater the rate of milk syn-
thesis after that feed.
The length of time between feeds (up to 6
hours) does not appear to decrease milk syn-
thesis.

Application in Practice

Watch the baby for hunger cues.

Encourage the mother when she thinks she
has “run out of milk.”
As above.

Reassure the mother that infant preference
for one breast is normal.

Women with large breasts have more flexi-
bility in feeding intervals.

Women with smaller breasts can produce as
much milk as women with larger breasts but
they must breastfeed more often.
Advise the mother to avoid fast “switching”
from one breast to another and to try to
empty one breast as much as possible.
Feeding interval can be flexible once lacta-
tion is established.
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Differences in Milk Volume Between
Breasts

Daly et al., (1993) were able to determine the rate
of synthesis of human milk. Figure 4–3(A) shows
the volume of milk produced by a small-breasted
woman who had a storage capacity of 111 ml for
her right breast and a capacity of 81 ml for her left
breast. Thus the maximum amount of milk that this
woman appeared to be able to store was about 20
percent of her infant’s 24-hour milk intake. From
her breast volume changes over time, it appears
that her infant met its demand for milk by breast-
feeding frequently. Conversely, Figure 4–3(B) dis-
plays a larger-breasted woman who produced
similar volumes of milk but with larger storage ca-
pacities for her breasts (right breast, 600 ml; left
breast, 180 ml), allowing her to store nearly 90 per-
cent of her infant’s 24-hour milk intake. Further,
there was no relationship between total milk stor-
age capacity and 24-hour milk production. Thus we

can conclude that small breast size does not restrict
a woman’s ability to provide milk for her infant. On
the other hand, mothers with a greater storage ca-
pacity do have more flexibility with patterns of
breastfeeding.

There appear to be wide differences among
women in the rate of milk synthesis, which among
some women can be double or triple the rate of
other women (Arthur et al., 1989; Daly et al., 1992).
Milk volume between breasts also differs. Milk yield
from right breasts appear to be higher than that
from left breasts, clearly demonstrating that the rate
of milk synthesis within one breast is independent of
the rate of milk synthesis in the other breast (Cox,
Owens, & Hartmann, 1996; Daly et al., 1993).
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FIGURE 4–3(A). The right and left breast volume
changes of one subject over a period of 24 hours.
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FIGURE 4–3(B). Breast-volume changes. The right
and left breast volume changes of one subject over a
period of 28 hours. Each point represents the mean
plus or minus the standard error of the mean of repli-
cate breast-volume measurement. Lines link prefeed-
ing and postfeeding mean breast volumes. Dashed
lines link postfeeding mean breast volume of a
breastfeeding to the prefeeding mean breast volume
of the next breast; their slope thus indicates rate of
milk synthesis between the two breastfeedings. Rate
of milk synthesis also is given by the number (in milli-
liters per hour) accompanying each dashed line. (From
Daly SE, Owens RA, Hartman PE. The short-term syn-
thesis and infant-regulated removal of milk in lactat-
ing women. Exp Physiology 78:209–220, 1993.)
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At the same time, the amount of milk available
in the breast is not necessarily an important deter-
minant of the amount removed by the infant at feed-
ings. Infant intake of breastmilk also varies widely.
For example, at 5 months, infant intake of breast-
milk can range from 200 ml/day for partial breast-
feeding to 3500 ml/day if a wet nurse is used
(Neville & Oliva-Rasbach, 1987). These differences
appear to be culturally based. Australian women,
for example, have been reported to make more
breastmilk than do US women. The average daily
yield of well-nourished Australian mothers during
the first 6 months of lactation was found to be in ex-
cess of 1100 ml in one study (Hartmann, 1987) and
to range from 535 to 1078 ml in another (Daly et al.,
1993). Mothers breastfeeding twins produce in ex-
cess of 2100 ml/day in the early months. Breast vol-
ume and production decrease in extended lactation.
After 6 months of lactation, breast volume, milk
production, and storage capacity all decline.

Seasonal changes in breastmilk volume may be
influenced by some mothers’ need to work during
harvest and by their reluctance to introduce sup-
plementary food for fear of diarrheal disease (Ser-
dula, Seward, & Marks, 1986). The nutritional
status of the mother does not appear to affect milk
volume unless the mother is severely malnourished
(Brown et al., 1986a; Forman et al., 1990).

A healthy, breastfeeding, full-term neonate
breastfeeds an average of 4.3 times during the first
24 hours (range 0–11) and 7.4 times during the next
24 hours (range 1–22) (Yamauchi & Yamanouchi,
1990), and an overall median of 8 times per day
after the first several days (see Hornell’s study, p.
89). Breastmilk intake shows little or no correlation
with maternal factors, such as weight-for-height,
weight gain, nursing frequency, maternal age, and
parity (Dewey & Lönnerdal, 1983). Although birth
weight is not a strong predictor of milk intake
throughout lactation, infant weight at 1 month is.
Thus lactation performance during the first 4 weeks
postpartum is a strong predictor of milk output dur-
ing the subsequent period of full lactation (Neville
& Oliva-Rasbach, 1987).

Infant Growth

Normal human growth is greatest during infancy.
The infant gains about 10 g/kg/day (about 5 to 7
oz/week) until about 4 weeks; then the gain drops

to 1 g/kg/day (about 3 oz/week) by the end of the
first year.

There are growth differences between breast-
fed and formula-fed infants. Infants breastfed ex-
clusively have the same or somewhat greater
weight gain in the first 3 to 4 months than do bot-
tle-fed or mixed-fed infants (Fawzi et al., 1997; Juex
et al., 1983; Motil et al., 1997). After this time, bot-
tle-fed or mixed-fed infants clearly weigh more.
The greatest differences are evident between 6 and
20 months of age, when breastfed infants are lighter
than bottle-fed or mixed-fed infants (Dewey et al.,
1993; Dewey et. al., 1995; Yoneyama, Nagata, &
Asano, 1994). Increases in length and head circum-
ference growth remain the same for both groups.
Length is a reliable indicator for evaluating infant
growth and the absence of significant difference in
length between breastfed and nonbreastfed infants
suggest that formula-fed infants are overfed. Small
for gestational age infants who are breastfed show
faster postnatal growth and are more likely to have
significant catch-up growth than those who are fed
a standard term infant formula (Lucas et al., 1997).

Nutritional Values
Around the world, breastmilk is remarkably stable,
varying only within a relatively narrow range. Con-
stituents of colostrum and breastmilk and their
amounts are shown in Appendix 4-A of this chap-
ter. A profile of lactose protein and lipid concentra-
tions in human milk for the first 30 days of lactation
is seen in Figure 4–4. Yet, because breastfeeding is
an interactive process, the infant helps to determine
composition of the feed. During weaning (involu-
tion phase), for example, the concentrations of
sodium and protein in breastmilk progressively in-
crease and the milk is saltier; in contrast, concen-
trations of potassium, glucose, and lactose gradually
decrease (Prosser, Saint, & Hartmann, 1984).

Fat

The fat of human milk, which provides about one
half of the milk’s calories, is its most variable com-
ponent. The total fat content of human milk ranges
from 30 to 50 g/L. The energy density of preterm
mother’s milk is much greater than that of full-term
mother’s milk, owing to a 30 percent higher fat con-
centration (Atkinson, Anderson, & Bryan, 1980).
Triglycerides, the main constituent (98–99 percent)
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The lipid fraction of human milk provides es-
sential fatty acids. The main concern about fatty
acid intake is its effect on brain growth. The rate of
brain growth is greatest in the last trimester of preg-
nancy and continues throughout the first year of
life. Tissues of breastfed and formula-fed infants
have distinctly different plasma fatty acid composi-
tions. Breastmilk contains a wide range of long-
chain polyunsaturated fatty acids (LC-PUFAs),
which represent 88 percent of milk fat and are the
most variable element in milk ( Jensen, 1999). In-
terestingly, levels of fatty acids are low in lactating
women, which indicates that transfer to breastmilk
is at the expense of the maternal stores (Koletzko &
Rodriquez-Palmero, 1999).

LC-PUFAs include docosahexanoic acid (DHA)
and arachidonic acid (AA), which are associated
with higher visual acuity and cognitive ability of the
child. An analysis of studies of human-milk feedings,
DHA-supplemented, and unsupplemented formula
documented advantages of DHA on visual acuity
(SanGiovanni et al., 2000).

An essential fatty acid that enhances the devel-
oping human visual system, DHA is found in ex-
tremely high levels in the photoreceptors and the
visual cortex and may ameliorate neurovisual devel-
opmental disorders such as the retinopathy of pre-
maturity (Hylander et al., 2001). Breastfed infants
accumulate DHA in the cortex, whereas formula-fed
infants merely maintain the same amount of DHA
present at birth. As a result, breastfed infants have
higher levels of DHA than an age-matched group of
formula-fed infants (Baur et al., 2000).

Until recently, commercial infant formula was
fortified only with precursor essential fatty acids, 
α-linolenic acid, and linoleic acid. In an attempt to
narrow the “nutrient gap” between formula and
breastmilk, two formula companies (Mead Johnson
and Ross) added DHA and AA to their infant for-
mula after the FDA approved it as an additive in
2001. Critics charge that there is insufficient evi-
dence that these additives are safe. DHA is ex-
tracted from fermented microalgae and AA from
soil fungus. Human fatty acids are structurally dif-
ferent from those manufactured from plant source
and interact with each other in a special matrix that
cannot be duplicated.

Breastfed infants have a higher proportion of
acetic acid in the short-chain fatty acid spectra than
do formula-fed infants, which, along with the
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FIGURE 4–4. Lactose protein and total lipid concen-
tration in human milk.

of milk fat, are readily broken down to free fatty
acids and glycerol by the enzyme lipase, which is
found not only in an infant’s intestine but in the
breastmilk itself.
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monoglycerides generated by milk lipases, act
against envelope viruses, bacteria, and fungus
(Garza et al., 1987; Siigur, Ormission, & Tamm,
1993). The paler color, softer consistency, and
milder odor of breastmilk stools, as compared with
formula stools, are due in part to a higher concen-
tration of fatty acid soaps (Quinlan et al., 1995).
Fatty acid composition also differs between moth-
ers whose babies develop atopic manifestation 
during the first year of life and those who re-
main healthy. Specifically, lower levels of 
α-linolenic acid and n-3 long chain polyunsaturated
fatty acid in mature milk of atopic mothers, espe-
cially in those with atopic babies, suggest that the
low levels of this fatty acid could be associated with
the development of atopy in the infants (Duchen,
Yu, & Björkstén, 1999).

Although maternal dietary fat intake does not
affect the total amount of fat in a mother’s milk, the
types of fat in the diet do influence the composition
of fatty acids in milk. For example, black mothers in
South Africa consuming a traditional maize diet
have higher levels of monounsaturated fatty acid in
their milk than do their urban counterparts who eat
more animal fats (van der Westhuyzen, Chetty, &
Atkinson, 1988). If the mother eats a high-carbohy-
drate, energy-replete diet, the proportion of triglyc-
erides of medium-chain fatty acid increases (Garza
et al., 1987).

The effects of breastfeeding can depend on the
formerly breastfed individual’s age. A prime ex-
ample is cholesterol. Because cholesterol levels
(10–20 mg/dl) in human milk are considerably
higher than those of formulas derived from bovine
milk (Wagner & Stockhausen, 1988), one would
expect cholesterol levels in adulthood to be higher
in breastfed individuals. The reverse, however, is
true. Exposure to cholesterol in breastmilk may
have long-term benefits for cardiovascular health.
Coronary artery disease in persons up to 20 years
of age is less frequent in individuals who were
breastfed (Bergstrom et al., 1995). Serum total cho-
lesterol and LDL levels (1) tend to be higher among
breastfed infants compared to nonbreastfed infants,
(2) tend not to be different by infant-feeding group
during childhood, and (3) tend to be lower among
adults who were breastfed rather than artificially
fed as infants (Owen et al., 2002). In addition to
higher cholesterol concentration, adults who were
bottle-fed had higher plasma glucose concentra-

tions and impaired glucose tolerance (Ravelli 
et al., 2000).

Fat content of milk changes throughout a
breastfeeding and, generally speaking, increases
more steeply as more milk is taken. Fat content
varies according to the degree to which the breast
is emptied at that breastfeeding, and that fat 
content increases markedly after most of the milk
in the breast has been taken (Daly et al., 1993).
The longer the time interval between two breast-
feedings, the less likely the infant is to empty 
the breast and, thus, the lower the fat concentra-
tion will be in the subsequent feeding. Although
the work of Daly et al. (1993) indicated that the
pattern of feedings dictates the infant’s fat intake,
this is not necessarily the case. Woolridge, Ingram,
and Baum (1990) studied mothers who fed in 
two patterns––either feeding at one breast or at
two breasts during a feeding. The infants thus fed
were able to regulate their fat intake and to achieve
stable fat intakes in spite of disparate patterns 
of feedings. His findings support flexible “baby-
led” feedings.

Lactose

Lactose, a disaccharide, accounts for most of the
carbohydrates in human milk, although small quan-
tities of oligosaccharides, galactose, and fructose are
also present. Although lactose concentration is rel-
atively constant (7.0 gm/dl) in mature milk, it is af-
fected by maternal diet.

Lactose enhances calcium absorption and me-
tabolizes readily to galactose and glucose, which
supply energy to the rapidly growing brain of the
infant. Some oligosaccharides promote the growth
of Lactobacillus bifidus, thus increasing intestinal
acidity and stemming the growth of pathogens (Dai
et al., 2000).

The enzyme lactase is necessary to convert lac-
tose into simple sugars that can be easily assimi-
lated by the infant. The enzyme is present in the
infant’s intestinal mucosa from birth. Congenital or
primary lactase deficiency is exceedingly rare
(Montgomery et al., 1991). Lactose intolerance,
however, is common in many mammals as they
grow older and is the result of diminishing activity
of intestinal lactase after weaning. In humans, lac-
tose intolerance is more prevalent in adults of Asian
and African heritage.
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Protein

Protein content of mature human milk from well-
nourished mothers is about 0.8 to 0.9 gm of protein
per deciliter. Some of the protein in human milk is
probably not nutritionally available to the infant; it
serves immunological purposes instead. The high
quality of protein in human milk and its precisely
balanced quantity meet the energy needs of infants
(Gaull, 1985; Raiha, 1985).

Human milk contains casein and whey pro-
tein. Casein and whey levels change as lactation
progresses to meet the nutritional needs of the in-
fant. Casein is lower in early lactation, then in-
creases rapidly. Whey proteins are at their highest
in early lactation and continue to fall. These
changes result in a whey/casein ratio of about 90:10
in early lactation, 60:40 in mature milk, and 50:50
in late lactation (Kunz & Lönnerdal, 1992). Whey
proteins are acidified in the stomach, forming soft,
flocculent curds. These quickly digest, supplying a
continuous flow of nutrients to the baby. By con-
trast, caseins (the primary protein in untreated
bovine milk) form a tough, less digestible curd that
requires high expenditure of energy for an in-
complete digestive process.

Whey protein is composed of five major com-
ponents: (1) alpha-lactalbumin, (2) serum albumin,
(3) lactoferrin, (4) immunoglobulins, and (5) lyso-
zyme. The latter three elements play important
roles in immunological defense. Lactoferrin con-
centration of milk is higher in iron-deficient women
as compared with well-nourished mothers; there-
fore milk lactoferrin may also help protect the 
infant against iron deficiency (Raiha, 1985). A 
large number of other proteins (enzymes, growth
modulators, and hormones) are present in low 
concentrations.

Nonprotein Nitrogen. Milk proteins are synthe-
sized from amino acids derived from the blood-
stream. Nonprotein nitrogen contains a number of
free amino acids, including glutamic acid, glycine,
alanine, valine, leucine, aspartic acid, serine, 
threonine, proline, and taurine. When amino acids
exist singly or in free form, they are known as free
amino acids. Of these, leucine, valine, and threo-
nine are essential amino acids; they must be con-
sumed in the diet because the body does not
manufacture them.

The percentage of protein in human colostrum
is greater than that in mature breastmilk. This high
level is due to the fact that in colostrum lactose and
water haven’t yet flooded the system and also be-
cause of the presence of additional amino acids and
antibody-rich proteins, especially secretory IgA and
lactoferrin. All ten essential amino acids are present
in colostrum and account for approximately 45 per-
cent of its total nitrogen content.

Nucleotides. Nucleotides are low-molecular-
weight compounds with a nitrogenous base. Neces-
sary for energy metabolism, enzymatic reactions,
and growth and maturation of the developing 
gastrointestinal tract, they also play several roles 
in immune function, including enhanced lym-
phocytic proliferation, stimulation of immunoglob-
ulin production in lymphocytes, and increased 
natural killer-cell activity. Infant formula manufac-
turers seek to emulate the many nucleotides of
breastmilk in their formulas (Cosgrove, 1998;
Leach et al., 1995).

The importance to the baby of available nitro-
gen cannot be overstated. Atkinson, Anderson, and
Bryan (1980) have shown that the concentration of
nitrogen in the milk of women who deliver preterm
infants is 20 percent greater than that in the milk of
women delivering at term. The higher levels of
available protein and fat in preterm mother’s milk
underscore the importance of using the milk of the
preterm infant’s mother rather than pooled milk
from women in other stages of lactation (Table 4–2).
Donated milk (not preterm milk), however, can be
modified with components from other human milk
to make a preterm human milk formula with 
none of the dangers of commercial bovine-based 
preterm formulas.

Vitamins and Micronutrients

The amounts of vitamins and micronutrients in
human milk vary from one mother to another be-
cause of diet and genetic differences. However, it is
generally true that human milk will satisfy the mi-
cronutrient requirements of a full-term healthy in-
fant and thus can be taken as the primary yardstick
of dietary recommendations, or reference values.
Generally, as lactation progresses, the level of
water-soluble vitamins in breastmilk increases, and
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the level of fat-soluble vitamins declines. The levels
of fat-soluble vitamins (A, D, K, E) in human milk
are minimally influenced by recent maternal diet,
as these vitamins can be drawn from storage in 
the body.

Vitamin A. Human milk is a good source of vi-
tamin A (200 IU/dl), which is present mainly as
retinol (40–53 ng/dl). Required for vision and
maintenance of epithelial structures, vitamin A is
at highest levels in the first week after birth and
then gradually declines. Deficiency of vitamin A
is a serious health problem for young children in
many developing countries, leading to blindness
through damage to the corneal epithelium (xe-
rophthalmia) and to increased morbidity from in-
fectious diseases. The prolongation of even partial
breastfeeding provides an important source of vi-
tamin A to children in developing countries (Bates
& Prentice, 1994).

Vitamin D. Human milk has very little fat-sol-
uble vitamin D and breastfed infants can develop
rickets, although it is uncommon. The risk of rick-
ets is greatest for dark-skinned children living in
inner-city areas, children whose clothing deters skin
exposure to the sun, and children of mothers eat-
ing vegetarian diets that exclude meat, fish, and
dairy products. The child who is adequately ex-

posed to the sun (and thus to radiation-formed pre-
cursors of vitamin D) and whose mother consumes
adequate nutrients usually does not need routine
vitamin D supplements (Greer & Marshall, 1989).
Concentrations in human milk range between 5
IU and 20 IU per liter. Increased vitamin D in-
take results in increased levels in human milk
(Specker et al., 1985). Vitamin D may constitute
an exception to the general rule that breastmilk
micronutrient levels are protected from the effect
of maternal deficiency. Scattered reports of rickets
led the American Academy of Pediatrics in 2003
to recommend vitamin D supplements not only for
children subject to certain conditions but to all in-
fants (Gartner & Greer, 2003).

Vitamin E. Human colostrum is particularly rich
in vitamin E (tocopherol). Milk of mothers with
preterm and term infants have similar levels of vit-
amin E (3 IU/100 kcal) and carotenoid levels,
which are higher than those in bovine milk (Ostrea,
1986) or formula (Sommerburg et al., 2000). A de-
ficiency of vitamin E in infancy can result in he-
molytic anemia, especially in the premature infant.
Because it is an antioxidant, vitamin E protects cell
membranes in the retina and lungs against oxidant-
induced injury. The requirement for vitamin E in-
creases with intake of polyunsaturated fatty acids in

Table 4–2

COMPOSITION OF TERM AND PRETERM MILK DURING THE
FIRST MONTH OF LACTATION

Nutrients 3–5 Days 8–11 Days 15–18 Days 26–29 Days

Full Term Preterm Full Term Preterm Full Term Preterm Full Term Preterm

Energy 48 58 59 71 62 71 62 70
(kcal/dl)

Lipid 1.85 3.00 2.9 4.14 3.06 4.33 3.05 4.09
(gm/dl)

Protein 1.87 2.10 1.7 1.86 1.52 1.71 1.29 1.41
(gm/dl)

Lactose 5.14 5.04 5.98 5.55 6.00 5.63 6.51 5.97
(gm/dl)

Source: From Anderson (1985).
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breastmilk. Mothers who eat foods high in polyun-
saturated fats and “fast foods” add to oxidant stress
(Guthrie, Picciano, & Sheehe, 1977).

Vitamin K. Vitamin K, which is required for the
synthesis of blood-clotting factors, is present in
human milk in small amounts. A few days after
birth, a baby normally produces vitamin K in suffi-
cient quantities by enteric bacteria. However,
neonates are susceptible to vitamin K deficiency
until ingestion of copious amounts of breastmilk
can promote gastrointestinal bacterial colonization,
which enhances their low levels of vitamin K. Vita-
min K supplements taken by the mother will in-
crease breastmilk levels and infant plasma levels of
the vitamin (Greer, 1999).

Insufficient vitamin K in neonates can lead to
vitamin K–responsive hemorrhagic disease. To pre-
vent hemorrhage and to raise prothrombin levels, 1
mg vitamin K is routinely given intramuscularly
postpartum. Alternatively, a 1 mg oral dose of vita-
min K administered at birth, at 1 to 2 weeks, and at
4 to 6 weeks is absorbed in the intestinal tract in
amounts sufficient to prevent bleeding, and the in-
fant is spared the pain of an injection and the risk of
nerve damage always possible with any intramus-
cular injection. Formula-fed infants need not re-
ceive vitamin K routinely because formula (other
than soy) contains vitamin K (Medves, 2002).

Water-soluble vitamins––ascorbic acid, nico-
tinic acid, B12 (thiamine), riboflavin, and B6 (pyri-
doxine)––are readily influenced by the maternal
diet. If maternal supplements are present, the vita-
min levels in the milk increase and then plateau. Al-
though supplementation may be beneficial for
undernourished women, it is not necessary if the
mother is well nourished and eating a diet that con-
tains foods close to their natural state.

Vitamin B12. Vitamin B12 is needed for early de-
velopment of the baby’s central nervous system. A
mother eating a vegan diet (i.e., without meat or
dairy products) may produce milk deficient in B12.
A deficiency of B vitamin folate during pregnancy
is associated with neural tube defects. The March of
Dimes’ campaign to educate women on the impor-
tance of taking B12 folate supplements during pre-
conception and pregnancy has reduced neural 
tube deformities.

Unlike other micronutrients, folate (which is
bound to a folate-binding protein) remains at the
same level throughout all stages of lactation. Folate
supplementation of a breastfeeding mother with
megaloblastic anemia results in an increase in milk
folate levels even though her plasma values remain
the same. Maternal stores of folate diminish slightly
from 3 to 6 months to maintain milk folate levels
(Mackey & Picciano, 1999).

Vitamin B6. High pharmacological doses of vita-
min B6 have been reported to suppress prolactin
and thus lactation. However, low nutritionally rele-
vant doses have no effect on plasma prolactin or on
breastmilk volume. Doses as high as 4.0 mg of vita-
min B6 taken as part of a vitamin B complex sup-
plement are considered safe for both the lactating
mother and the infant (Andon et al., 1985).

Minerals

The total mineral content in human milk is fairly
constant. Excepting magnesium, minerals tend to
have their highest concentration in human milk in
the first few days after birth and decrease slightly in
a consistent pattern throughout lactation, with little
diurnal or within-feeding variation. Maternal age,
parity, and diet, even when supplemented, usually
have minimal influence on mineral concentrations
in milk, probably because of their regulation from
maternal body stores (Butte et al., 1987; Casey,
Neville, & Hambridge, 1989).

Sodium. Breastmilk sodium is elevated in early
colostrum but falls dramatically by the third day
postpartum and declines at a slower rate for 6
months. Elevated human milk sodium levels occur
during weaning, in women with mastitis, and dur-
ing the first months of gestation. A high concen-
tration of sodium has also been found in the milk
of mothers whose infants develop malnutrition, de-
hydration, and hypernatremia. Persistent high lev-
els may be a marker for impaired lactation
(Morton, 1994).

Zinc. Zinc is actively transported into the mam-
mary gland. Zinc levels rise to a peak on the second
day postpartum and then decline for the duration of
lactation (Casey, Neville, & Hambidge, 1989). Zinc
is eight times as abundant in human colostrum as in
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mature milk. Zinc requirements are based on
growth velocity; therefore, requirements are rela-
tively high in the very young infant and decrease
with increasing age of the infant (Krachler, Rossipal,
& Irgolic, 1998; Krebs & Hambidge, 1986). For fully
breastfed infants, a combination of high absorption
and efficient conservation of intestinal endogenous
zinc retain enough zinc to meet the demands of in-
fant growth in the face of modest intake (Abrams,
Wen, & Stuff, 1996; Krebs et al., 1996).

Zinc dramatically improves acrodermatitis en-
teropathica, a rare but serious congenital metabolic
disorder that manifests itself in part in severe der-
matitis (Evans & Johnson, 1980). While infants with
this disorder continue to receive human milk, they
have no symptoms. The high bioavailability of zinc
in human milk is brought about by a low-molecu-
lar-weight zinc-binding ligand that facilitates zinc
absorption. Abnormally low zinc levels in breast-
milk are rare but apparently can sometimes occur
in mothers of infants with low birth weight. A slow-
ing growth rate and persistent perioral or perianal
rash (with or without diarrhea) in infants fed solely
breastmilk may be due to zinc depletion (Atkinson
et al., 1989). These infants should continue to
breastfeed but they may require zinc supplementa-
tion. Maternal diet does not affect breastmilk zinc
levels. In the rare case where a woman has low con-
centrations of breastmilk zinc, she is likely to have
delivered her infant prematurely (Lönnerdal, 2000).

Iron. Although human milk has only a small
amount of iron (0.5–1.0 mg/L), breastfed babies
rarely are iron deficient. They maintain their iron
status at the same level as that of formula-fed infants
receiving iron supplements for up to 9 months
(Duncan et al., 1985; Salmenpera et al., 1986; Si-
imes et al., 1984). Breastfed infants are sustained by
sufficient iron stores laid down in utero and by the
high lactose and vitamin C levels in human milk,
which facilitate iron absorption. Iron in human
milk is absorbed five times as well as is a similar
amount from cow’s milk.

For the first few months of life, healthy, full-
term infants draw on extensive iron reserves gener-
ally present at birth. Normally, an infant’s
hemoglobin level is high (16–22 gm/dl) at birth and
decreases rapidly as physiological adjustment is

made to extrauterine life. At 4 months of age, nor-
mal hemoglobin ranges between 10.2 and 15 gm/dl.
Iron is well absorbed by older infants and is not af-
fected by mineral intake from solid foods in the diet
or by vegetarianism (Abrams, Wen, & Stuff, 1996;
Dorea, 2000; Lönnerdal, 2000). Breastmilk iron is
not affected by the mother’s iron intake.

Iron supplementation is not usually needed
and may in fact be detrimental to the breast-
feeding baby during the first half-year after birth.
Excess iron tends to saturate lactoferrin and
thereby diminish its antiinfective properties. The
authors of a randomized double-blind controlled
trial concluded that routine iron supplementation 
of Swedish and Honduran breastfed infants with
normal hemoglobin presented a greater risk of di-
arrhea (Dewey et al., 2002).

Calcium. Like iron, calcium appears in only
small quantities in human milk (20–34 mg/dl). Yet
babies absorb 67 percent of the calcium in human
milk as compared to only 25 percent of that in
cow’s milk. Neonatal hypocalcemia and tetany are
more commonly seen in the formula-fed infant, be-
cause cow’s milk has a much higher concentration
of phosphorus (calcium-phosphorus ratio of 1.2:1.0
versus 2:1 in human milk), which leads to de-
creased absorption and increased excretion of cal-
cium. Calcium and phosphorus supplements are
sometimes given to breastfed infants with low birth
weight who should be monitored for hypercalcemia
(calcium > 11 mg/dl) (Steichen, Krug-Wispe, &
Tsang, 1987).

Magnesium. Magnesium is present in low levels
in breastmilk and decreases in mature milk during
3 to 6 months (Picciano, 2001). Women who have
been treated with magnesium sulfate for pre-
eclampsia have high milk magnesium concentra-
tions for the first day postpartum. After that time,
levels return to normal (Lönnerdal, 2000).

Other Minerals. Copper levels are highest on
the first few days postpartum, decrease for about 5
to 6 months, and then tend to remain stable. The
mother’s serum levels have no influence on milk
concentration (Dorea, 2000). Selenium is usually
higher in human milk than in formula (Kumpulain
et al., 1987; Smith, Piccano, & Milner, 1982).
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Minute amounts of aluminum, iodine, chromium,
and fluorine are also found in breastmilk. Formula-
fed infants ingest as much as 80 times more man-
ganese than breastfed infants. Manganese enters the
neonatal brain at a much higher rate than in the
adult brain. Nenoates are therefore at risk of neuro-
toxicity from excess manganese. High manganese
levels in infant formula have been identified as
being possibly related to neurocognitive deficits
(Tran et al., 2002). Very little is known about the
mechanisms or control of the secretion of trace ele-
ments into human milk. Table 4–3 lists the major
components of human milk and their functions.

Preterm Milk

The milk of a woman who delivers a preterm infant
is different from that of a woman who delivers at
term, probably to meet the special needs of the low
birth weight neonate. Compared with term breast-
milk, preterm breastmilk has higher levels of en-
ergy, lipids, protein, nitrogen, fatty acids, some
vitamins, and minerals (see Table 4–2). In addition,
preterm breastmilk has higher levels of immune
factors, including cells, immunoglobulins, and anti-
inflammatory elements than term breastmilk. In the
United States, the extra health-care costs of not

Table 4–3

MAJOR COMPONENTS OF HUMAN MILK AND THEIR FUNCTION

Cells Function

Phagocytes (macrophages)

Lymphocytes

Anti-inflammatory Factors

Prostaglandins PGE1, PGE2

Cytokines/chemokines

Growth factors

Enzymes

Amylase

Lipase

Growth Factors/Hormones

Human growth factors

Cortisol, insulin, thyroxine chole-
cystokinin (CCK)

Prolactin

Lipids (Fat)

Long-chain polyunsaturated fatty
acids (LC-PUFA)

Free fatty acids (FFA)

Triglycerides

Engulf and absorb pathogens; release IgA; polymorphonuclear and
mononuclear.

T cells and B cells; essential for cell-mediated immunity; antiviral activity;
memory T cells give long-term protection.

Cytoprotective

Immunodulating agents that bind to specific cellular receptors, activate the
immune system, promote mammary growth, and move lymphocytes into
breastmilk and across neonatal bowel wall. TGF-β is the dominating cy-
tokine in colostrum.

Promote gut maturation, epithelial cell growth. EGF is a type of cytokine.

Facilitates infant digestion of polysaccharides.

Hydrolizes fat in infant intestine; bactericidal activity.

Polypeptides that stimulate proliferation of intestinal mucosa and epithe-
lium; strengthens mucosal barrier to antigens.

Promotes maturation of the neonates intestine and intestinal host-defense
process. Thyroxin protects against hypothyroidism; CCK enhances 
digestion.

Enhances development of B and T lymphocytes.

Major source of calories.

DHA and AA associated with higher visual acuity and cognitive ability;
breastmilk content dependent on maternal diet.

Anti-infective effects.

Largest source of calories for infant; broken down to free fatty acids and
glycerol by lipase; types of fat depend on maternal diet
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Table 4–3 (cont.)

Lactose

Oligosaccharides

Glycoconjugates

Minerals

Protein

Whey

Immunoglobulins (SIgA, IgM, IgG)

Lactoferrin

Lysozyme

Taurine

Casein

Vitamins A, C, E

Water

Carbohydrate, major energy source; breaks down into galactose and glu-
cose; enhances absorption of Ca, Mg, and Mn.

Microbial and viral ligands.

Microbial and viral ligands.

Regulates normal body functions; minimal influence by maternal diet.

Contains lactoferrin, lysozyme, and immunoglobulins, alpha-lactalbumin

Immunity response to specific antigens in environment. SIgA pathways to
mammary gland called GALT and BALT.

Antibacterial especially against E. coli; iron carrier.

Bacteriocidal and anti-inflammatory; activity progressively increases starting
6 months after delivery.

Abundant amino acid; associated with early brain maturation and retinal
development.

Inhibits microbial adhesion to mucosal membranes.

Anti-inflammatory action; scavenges oxygen radicals.

Constitutes 87.5% of human milk volume; provides adequate hydration to
infant.

using human milk for preterm infants is estimated
to be $9889 per baby (Wight, 2001). Chapter 13
also discusses preterm breastmilk.

Anti-infective Properties
Breastmilk offers the newborn protection against
disease. This benefit has been recognized for hun-
dreds of years; however, only in the last few
decades have investigators begun to identify the
specific anti-infective components of human milk
that make it a peerless substance for feeding the
human infant. Breastmilk has been viewed from
ancient times as living tissue and rightly so. This
“white blood” contains enzymes, immunoglobu-
lins, and leukocytes in abundance. These compo-
nents, one frequently enhancing the efficacy of
another, account for most of the unique anti-infec-
tive properties of human milk. In some cultures,
fresh breastmilk is used as eyedrops to treat con-
junctivitis; elsewhere, it is common practice to
apply breastmilk on the skin to heal cracked nip-
ples. Breastmilk provides several tiers of defense

against diseases of infants that include a top tier of
secretory antibodies against specific pathogens,
next a tier of fatty acids and lactoferrin that provide
broad-spectrum protection, followed by glyco-con-
jugates and oligosaccharides, each protecting
against one or more specific pathogens (Newberg
et al., 1998).

Studies that measured the protectiveness of
human milk reaffirm its significance in preventing
infections (Dewey, Heinig, & Nommsen-Rivers,
1995; Frank et al., 1982; Gulick, 1986; Kovar et al.,
1984; Kramer et al., 2001; Pullan et al., 1980; Rosen-
berg, 1989; Victora et al., 1987). The evidence is
strongest for bacterial infections, gastroenteritis,
and necrotizing enterocolitis but is less convincing
for respiratory infections (Kramer et al., 2001).

Gastroenteritis and Diarrheal Disease

Wherever infant morbidity and mortality are high,
breastfeeding conclusively helps to prevent infan-
tile diarrhea and gastrointestinal infections (Alm-
roth & Latham, 1982; Brown et al., 1989; Clavano,
1982; Duffy, 1986; Espinoza, 1997; Granthan-
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McGregor & Back, 1972; Habicht, DaVanso, &
Butz, 1988; Jason, Niebury, & Marks, 1984; Koop-
man et al., 1985; Kovar et al., 1984; Mitra & Rab-
bani, 1995; Perera et al., 1999; Ravelomanana et
al., 1995; Ruuska, 1992). Breastfeeding minimizes
diarrhea both by providing protective factors and
by reducing exposure to other foods or water that
may contain enteropathogens (Van Derslice, Pop-
kin, & Briscoe, 1994). As antibiotic resistance be-
comes a global problem, discoveries about the
protective effect of breastfeeding become even
more important (Hakansson et al., 2000).

Protection is dose-dependent. In a review of
field studies conducted to identify the effect of
breastfeeding on childhood diarrhea in Bangladesh,
children partially breastfed had a greater risk of di-
arrhea than had those who were exclusively breast-
fed (Glass & Stoll, 1989). Although breastmilk’s
protective effect is most easily demonstrated in
areas of poverty and malnutrition, evidence of this
protection is worldwide. In China, Chen, Yu, and
Li (1988) showed that compared with breastfed in-
fants, artificially-fed infants are more likely to be
admitted to the hospital for gastroenteritis and
other conditions. In the Cebu region of the Philip-
pines, giving water, teas, and other liquids to breast-
fed babies doubled or tripled the likelihood of
diarrhea (Popkin et al., 1990). Young Nicaraguan
children who develop rotavirus infections very
early are partially protected by specific IgA anti-
bodies in their mothers’ milk. Rotavirus in stool
samples correlated significantly with the concentra-
tion of anti-rotavirus IgA antibodies in colostrum
(Espinoza et al., 1997). Canadian infants exclusively
breastfed for the first 2 months had significantly
fewer episodes of diarrhea than did infants bottle-
fed from birth (Chandra, 1979). Breastfed children
in Burma required less oral rehydration solution
than did those who were not breastfed during the
early acute phase of diarrhea and recovered from
diarrhea more quickly (Khin-Maung et al., 1985).

A major methodological problem in breast-
feeding research on disease is the dose response ef-
fect––i.e., the greater the amount of breastmik the
infant receives, the greater the protection against
disease; protection improves with the duration of
breastfeeding. A lack of a clear consistent definition
of breastfeeding is a flaw in many breastfeeding
studies given the fact that there is a wide variation

in feeding practices and that mothers often erro-
neously report supplements given to the infant
(Aarts, Kylberg, Hornell et al., 2000; Zaman et al.,
2002). Moreover, it is neither feasible nor ethical to
randomly assign mother/infant dyads to breastfeed-
ing or formula feeding groups.

Kramer et al. (2001) got around this problem
by looking at infant outcomes of hospitals and clin-
ics in Belarus that introduced Breastfeeding
Friendly Hospital Initiatives and compared them
with hospitals and clinics that continued their tradi-
tional practices. Results indicated that infants at the
intervention site were more likely to breastfeed to
any degree at 12 months and were more likely to be
exclusively breastfeeding at 3 and 6 months. The
risk of gastrointestinal infections and atopic eczema
were significantly lower in the intervention group
but there was not significant reduction in respira-
tory tract infection.

Epidemiological evidence indicates that human
milk continues to confer protection even with sup-
plementation. Partial breastfeeding is better than no
breastfeeding at all. This protection is specific to
pathogens in the mother’s and infant’s environ-
ment. Moreover, the infant receives protection
against the pathogens it is most likely to encounter.
Table 4–4 summarizes the ameliorating and protec-
tive effects of human milk. We assume that breast-
feeding is the norm and that artificial feeding is a
deviation from the norm that brings about hazards
to infant health. Two infant health problems exac-
erbated by lack of breastfeeding––respiratory ill-
ness and otitis media––are discussed here. Others
are discussed throughout this book, especially in
Chapters 18 and 19.

Respiratory Illness

Studies of the protective effects of breastfeeding
against respiratory tract infections are conflicting
and complex because of error in parents’ reports
and other conditions not related to feeding. Several
studies suggest that breastfeeding helps to prevent
respiratory illnesses (Abdulmoneim & Al-Gamdi,
2001; Cushing et al., 1998; Lopez-Alarcon, Villal-
pando, & Fajardo, 1997) and others indicate little
protection (Dewey, Heinig, & Nommsen-Rivers,
1995; Kramer et al., 2001). There is, however,
strong evidence that breastmilk protects against res-
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Table 4–4

AMELIORATION BY HUMAN MILK OF DISEASE IN INFANTS
AND CHILDREN

Disease in Child Ameliorating Properties of Human Milk

Acrodermatitis enteropathica

Appendicitis

Asthma

Bacterial infections, neonatal 
sepsis

Celiac disease

Childhood cancer (lym-
phoma, leukemia 
neuroblastoma)

Colitis

Crohn’s disease

Diabetes, type I (IDDM)

Dental caries

Gastrointestinal infection/
diarrheal disease

Gastroesophageal reflux

Hypertrophic pyloric stenosis

Inguinal hernia

Juvenile rheumatoid arthritis

Liver disease

More efficient zinc absorption (Evans & Johnson, 1980).

Anti-inflammatory properties (Pisacane et al., 1995b).

Introduction of milk other than human milk prior to 4 months is a risk factor for
asthma at age 6 years (Dell & To, 2001; Oddy, 2000). Breastfeeding provides pro-
tection against asthma in children with family history of atopy (Gdalevich et al.,
2001), especially if the child is exposed to tobacco smoke (Chulada et al., 2003).

Leukocytes, lactoferrin, immune properties (Ashraf et al., 1991; Fallot et al., 1980;
Leventhal et al., 1986).

Longer duration and greater exclusivity of breastfeeding associated with later 
diagnosis; protects against development of villous atrophy in intestinal mucosa;
later introduction of gluten in breastfeeders (Ascher et al., 1997; Auricchio, 
1983; Bouguerra et al., 1998; Greco et al., 1988; Ivarsson et al., 2000; Kelly 
et al., 1989). 

Modulates and strengthens defenses against carcinogenic insult by enhancing
long-term development of infant immune system (Davis, 1998). Cancer cells un-
dergo apoptosis (destruction) in human milk (Bener, Kenic, & Galadari, 2001;
Daniels et al., 2002; Davis, Savitz, & Graubard, 1988; Franke, Custer, & Tanaka,
1998; Gimeno & Pacheco, 1997; Hakansson et al., 1995; Mathur et al., 1993; Shu
et al., 1995; Smulevich et al., 1999; Svanborg et al., 2003; Swartzbaum et al.,
1991).

Less exposure to cow’s milk proteins (Anveden-Hertzberg, 1996; Jenkins et al.,
1984; Rigas et al., 1993).

Uncertain (Bergstrand & Hellers, 1983; Koletzko et al., 1989; Rigas et al., 1993).

Lack of antigenic peptides helps protect against autoimmune disease. Less risk 2%
to 26%. (Borch-Johnson et al., 1984; Gimeno & de Suza, 1997; Kostraba et al.,
1993; Mayer et al., 1988; Perez-Bravolt et al., 1996; Verge et al., 1994; Virtanen et
al., 1992; Wasmuth & Kolb, 2000 and many more articles).

Less occurrence of dental caries (Erickson, 1999).

Humoral and cellular anti-infectious factors (Dewey et al., 1995; Espinoza et al.,
1997; Howie et al., 1990; Long et al., 1999; numerous other studies discussed
throughout this book).

More rapid gastric emptying; lower esophageal pH (Heacock et al., 1992).

Uncertain; breastfeeding may prevent pyloric spasm and edema (Habbick,
Kahnna, & To, 1989).

Hormones in breastmilk might stimulate neonatal testicular function to close in-
guinal canal and promote descent of testes. One-fourth incidence (Pisacane et al.,
1995a).

Anti-inflammatory properties protect against autoimmune disease (Mason et al.,
1995).

Protease inhibitors (including antitrypsin) protect children with alpha-antitrypsin
deficiency (Udall et al., 1985).
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Malocclusion

Multiple sclerosis

Necrotizing entercolitis

Otitis media

Oral development

Respiratory syncytial virus

Lower respiratory tract 
disease

Retinopathy of prematurity

Sudden infant death 
syndrome

Urinary tract infections

Physiological suckling patterns (Labbok & Hendershot, 1987).

Protects against autoimmune disease (Pisacane et al., 1994).

Immunological factors, macrophages, osmolarity of human milk, high levels of
platelet-activating acetyl-hydrolase (Aksu et al., 1998; Lucas & Cole, 1990).

Antibody, T- and B-cell protection; lack of irritation from cow’s milk; upright
feeding position (Aniansson et al., 1994; Duncan et al., 1993; Sassen, Brand, &
Grote, 1994).

Fewer malocclusions and reduced need for orthodontic intervention because
breastfed children have well-rounded, U-shaped dental arch. Fewer problems
with snoring and sleep apnea in later life (Palmer, 1998).

IgA, IgG antibody transmitted to breastmilk and infant through gut-associated
lymphoid tissue (GALT) or bronchus-associated lymphoid tissue (BALT). Lactad-
herin, a glycoprotein binds to rotavirus and inhibits activity (Bell, 1988; Duffy et
al., 1986; Holberg et al., 1991; Naficy et al., 1999; Newburg et al., 1998; Rahman
et al., 1987).

Meta-analysis of 33 studies on healthy infants in developed nations. Severe respi-
ratory tract illnesses with hospitalization were tripled for infants who were not
breastfed compared with those who were exclusively breastfed for 4 months
(Bachrach, Schwarz, & Bachrach, 2003).

Antioxidants (inositol, Vitamin E, beta-carotene) and DHA may protect against
the development of retinopathy of prematurity (Hylander et al., 2001).

Uncertain; possibly anti-infectious, antiallergic (Ford et al., 1993; Gilbert et al.,
1995; Kum-Nji et al., 2001).

Antibacterial properties (Marild et al., 1990; Pisacane et al., 1990).

Table 4–4 (cont.)

piratory syncytial virus (RSV) infection (Bell et al.,
1988; Downham et al., 1976; Duffy et al., 1986;
Holberg et al., 1991; Naficy et al., 1999; Newburg
et al., 1998; Rahman et al., 1987). Downham et al.
(1976) compared 115 infants hospitalized with RSV
who were younger than 12 months with 162 con-
trol infants. Only 7 percent of the hospitalized in-
fants were breastfed, compared with 27.5 percent of
the control infants, a statistically significant differ-
ence. In the case of pneumonia caused by Strepto-
coccus, researchers recently discovered a novel
folding variant of alpha-lactalbumin that is a natu-
rally occurring antibacterial compound in breast-
milk (Hakansson et al., 2000).

As with gastroenteritis, the preventive effect of
breastmilk is global. When Chen, Yu, and Li
(1988) looked for an association between type of
feeding and hospitalization of infants in Shanghai,

they found that artificial feeding was associated
with more frequent hospitalizations for respiratory
infections during the first 18 months of life. In
Brazil, babies who were not being breastfed were
17 times more likely than those being exclusively
breastfed to be admitted to the hospital for pneu-
monia (Cesar, Victoria, & Barros, 1999). Similar
protection has been established for Haemophilus in-
fluenzae bacteremia and meningitis (Cochi et al.,
1986; Istre et al., 1985; Takala et al., 1989).

Otitis Media

Breastfeeding protects against ear infections (otitis
media) for reasons that are not completely clear.
However, immunological factors, the feeding po-
sition, and lack of irritation from bovine-based for-
mula may explain it. Saarinen et al. (1982) followed
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healthy term infants for 3 years. Up to 6 months
of age, no infant had otitis during the period of
exclusive breastfeeding, whereas 10 percent of 
the babies who were given any cow’s milk did.
These significant differences persisted up to 3 years
of age. Other studies (Aniansson et al., 1994;
Dewey, Heinig, & Nommsen-Rivers, 1995) sup-
port an inverse relationship between ear infections
and breastfeeding.

Controversies and Claims

In contrast to global evidence that breastfeeding
helps to protect infants against health problems,
Bauchner, Levanthal, and Shapiro (1986), and Lev-
enthal et al. (1986) have challenged the claim that
breastfeeding protects infants in developed coun-
tries, citing lack of control for potentially confound-
ing factors, such as low birth weight, parental
smoking, crowding, sanitation, and other character-
istics of socioeconomic status.

Howie et al. (1990) settled this controversy by
examining the effect of breastfeeding on childhood
illness in Scotland in a study using an adequate
sample that met the methodological criteria set by
Bauchner, Levanthal, and Shapiro (1986). Howie
concluded that breastfeeding during the first 13
weeks of life confers protection against gastroin-
testinal illness beyond the period of breastfeeding
itself. A few years later, Fuchs, Victor, and Martines

(1996) questioned this long-term protection for di-
arrhea. They found that children who stopped
breastfeeding in the previous 2 months were vul-
nerable to developing dehydrating diarrhea. Cer-
tain supplemental foods such as herbal teas
prolonged diarrheal disease in Mexican children
(Long et al., 1999).

In a prospective multicenter study on the effect
of breastmilk in preventing necrotizing enterocolitis
in premature infants, Lucas and Cole (1990) found
that the disease was six to ten times more common
in exclusively formula-fed babies than in exclu-
sively breastmilk-fed babies. This held true even
though the human milk received was often pooled,
not derived from the baby’s mother. These findings
support the contention that breastfeeding is more
than a lifestyle choice; it has profound implications
for the health of the child. Parents sometimes ask
how long breastmilk protective effects last. Table
4–5 presents research on the length of breastfeeding
and expected protection.

Chronic Disease Protection
The protection offered by breastmilk against illness
extends beyond infancy to childhood and adult-
hood. Breastfeeding contributes to prevention of
celiac disease, diabetes, multiple sclerosis, sudden
infant death syndrome, childhood cancer, and

Table 4–5

MINIMUM LENGTH OF BREASTFEEDING FOR PROTECTION
AGAINST INFECTIOUS DISEASES

Minimum Length Length of 
Health Problem of Breastfeeding Protection Source

Gastroenteritis/diarrheal disease 13 weeks 7 years Howie, 1990

Otitis Media 4 months 3 years Duncan et al., 1993

Respiratory infections 15 weeks 7 years Wilson et al., 1998

Wheezing bronchitis –– 6–7 years Burr et al., 1993;
Porro et al., 1993;

Haemophilus influenzae, type b –– 10 years Silfverdal et al., 1997

Hodgkin’s disease 6 months Not specified Davis, 1998
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many other health problems that are discussed
throughout this book. The longer the duration of
breastfeeding and the more complete exclusivity of
breastmilk, the greater its protective effect.

Childhood Cancer

Does a mother’s milk modulate the interaction be-
tween the developing infant immune system and in-
fectious agents that helps protect an infant against
carcinogenic insults? When Davis (1998) reviewed
nine case-control studies on the association be-
tween infant feeding and childhood cancer, she
confirmed that children who are never breastfed or
are breastfed short-term have a higher risk of de-
veloping Hodgkin’s disease than those breastfed for
at least 6 months. It is possible that a type of human
alpha-lactalbumin found in breastmilk lessens the
risk of childhood cancer. This alpha-lactalbumin, a
protein-lipid complex called HAMLET, induces
apoptosis-like death in tumor cells but leaves fully
differentiated cells unaffected (Hakansson et al.,
1995; Svanborg et al., 2003). Other researchers
contend that evidence showing that breastfeeding is
protective against childhood cancer is limited and
that further evidence is needed to support this con-
clusion (Heinig & Dewey, 1996).

Allergies and Atopic Disease

The incidence of food-induced allergic disease in
children has been estimated to be between 0.3 to
7.5 percent (Metcalfe, 1984). Heredity is a signifi-
cant predictor of allergic disease, even when the
mother is on a milk-free diet during late pregnancy
and lactation (Lovegrove, Hampton, & Morgan,
1994). Sixty percent of all those who will develop
atopic eczema do so within the first year of life,
and 90 percent do so within the first 5 years. Be-
fore 6 to 9 months of age, the infant intestinal 
mucosa is permeable to proteins; moreover, se-
cretory IgA, which will later “paint” the mucosa
and bind sensitizing proteins to itself, is not yet
functioning effectively. After following 150 infants
from birth to 17 years of age, Saarinen and Ka-
josaari (1995) concluded that breastfeeding is pro-
phylactic against allergies––including eczema, food
allergy, and respiratory allergy––throughout child-
hood and adolescence.

Bovine milk is the most common single aller-
gen affecting infants. Proteins in bovine milk
known to act as allergens include lactoglobulin, ca-
sein, bovine serum albumin, and lactalbumin. Mod-
ern heat treatment of formula has reduced––but
certainly not eliminated––the allergic potential of
these proteins. The problem is probably increased
by the sizable dose of allergens in formula and by
the large volume of formula ingested. At 2 to 4
months of age, for example, infants consume their
body weight in milk each week. This is the equiva-
lent of nearly 7 quarts per day for an adult––truly 
a macrodose!

Vomiting, diarrhea, colic, and occult bleeding
are symptoms of allergy. It also affects the respira-
tory tract (runny nose, cough, asthma) and the skin
(dermatitis, urticaria). Because the symptoms are
varied and nonspecific, the diagnosis is often mis-
taken or missed.

At birth, the IgE system is defective in the po-
tentially allergic infant, and problems arise if this
system is activated by allergens. When the intro-
duction of foreign proteins is delayed for 4 to 6
months, the baby’s own IgA system is permitted to
become more fully functional; thus allergic re-
sponses may be minimized or entirely avoided. Ex-
clusive consumption of breastmilk facilitates the
early maturation of the intestinal barrier and pro-
vides a passive barrier to potentially antigenic mol-
ecules until the baby’s own natural barriers
develop. The rationale for delay of solids for the
first half year after birth is thus reinforced.

High levels of neonatal blood IgE are thought
to predict later development of atopic symptoms.
When the relationship between fecal IgE levels 
(a reliable indicator of serum IgE levels) was 
compared in infants 1 month old, formula-fed ba-
bies showed a higher incidence of high fecal IgE
levels than did the breastfed infants (Furukawa 
et al., 1994).

A few breastfed infants develop atopic eczema.
Of those who do, the culprit is often foods ingested
by the mother––especially cow’s milk. Cow’s milk
antigen can be detected in breastmilk (Axelsson et
al., 1986; Cavagni et al., 1988; Odze et al., 1995;
Paganelli, Cavagni, & Pallone, 1986). Early and oc-
casional exposure to cow’s milk protein sensitizes
neonates so that even minute amounts of bovine
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milk protein in human milk may later act as booster
doses that elicit allergic reactions (Host, Husby, &
Osterballe, 1988). Prolonged breastfeeding exclu-
sively or combined with infrequent exposure to
small amounts of cow’s milk during the first 
8 weeks induces the development of IgE-mediated
cow’s milk allergy (Saarinen et al., 2000). By al-
most completely excluding milk, other dairy prod-
ucts, eggs, fish, beef, and peanuts throughout
pregnancy and lactation, Chandra et al. (1986) doc-
umented a significant reduction in the incidence
and severity of atopic eczema among breastfed in-
fants of these mothers.

Problems in conducting research on allergies
and breastfeeding are manifold. Because it is not
possible to classify mothers randomly into breast-
feeding and nonbreastfeeding groups, are those in-
fants with a family history of atopic eczema more
likely to be breastfed because the parents are aware
that it has a protective effect? When the infant is
identified as breastfed, does that mean that the
baby received no other nutriments? If so, for how
long was breastfeeding continued? After conduct-
ing a meta-analysis of 22 original research reports
on infant feeding and atopic disease, Kramer (1988)
decided that errors in research methods are con-
flicting and seriously flawed, which thus, precludes
definitive conclusions.

Asthma

Outcomes of epidemiological and clinical studies
on asthma and breastfeeding are inconsistent and
the longstanding question of whether breastfeeding
prevents or reduces the incidence of asthma has
been controversial. To help settle the question
Gdalevich, Mimouni, and Mimouni (2001) con-
ducted a meta-analysis of research on the effect of
breastfeeding on bronchial asthma. They found 41
studies that showed a protective effect, five studies
that had no association, and two studies that had a
positive association. Twelve of these studies were
prospective and met the standards for study
methodology as determined by Kramer (1988).
Meta-analysis of these 12 showed that exclusive
breastfeeding during the first months after birth is
associated with lower asthma rates during child-
hood (Odds Ratio 0.70, 95% CI 0.60 to 0.81).

Finally, in regard to breastfeeding’s protective
effect against chronic disease, Palmer (1998) makes a
convincing case that artificial feedings alter normal
early oral cavity development so much that it can
cause later problems such as snoring, sleep apnea,
and malocclusion. For the mother herself, breast-
feeding promotes health because it helps to prevent
breast and ovarian cancer (see Chapter 16).

The Immune System
The body’s overall immune system is known as
the systemic immune system. Another immune 
system, the secretory immune system, invokes surfaces
of the body (such as the breast) and acts locally.
Lymphocytes in the secretory immune system are
different from other lymphocytes. Sensitized to
antigens found in the gastrointestinal or the respi-
ratory tracts, these lymphocytes travel through mu-
cosal lymphoid tissues (e.g., breasts, salivary glands,
bronchi, intestines, and genitourinary tract) where
they secrete antibodies.

Most antigens to which a mother has been ex-
posed sensitize lymphocytes migrating to the
breast. There they secrete immunoglobulins into
the milk––hence, the term secretory IgA or sIgA.
These components are described later in this chap-
ter where immunoglobulins are discussed.

Active Versus Passive Immunity

Immunity occurs actively and passively. Maternal
antibodies passed to the fetus through the placenta
before birth present an example of passive immu-
nity. Passive immunological protection is only tem-
porary, as the infant’s immune system has not itself
responded. Breastfeeding can also confer long-term
protection by stimulating an active immune re-
sponse. Active immunity is a specific immunity
whereby the immune system formulates a long-term
memory of exposure to a certain antigen. Later ex-
posure to the same antigen will produce an immune
response. Poliovirus or rubella immunization of
women or any attenuated virus immunization of the
mother provides active immunity to the infant, as
the virus will likely appear in her milk and thus im-
munize the infant. Reports indicate enhanced vac-
cine responses in breastfed infants compared with
those not breastfeeding. After being vaccinated for
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measles-mumps-rubella (MMR), only breastfed
children had increased production of interferon-
gamma (Pabst et al., 1997). Another example of ac-
tive immunity is the breastfed infant’s immune
response to cytomegalovirus in human milk.

Cells

Human milk contains two main types of white cells
(leukocytes): phagocytes and lymphocytes (Figures
4–5 and 4–6). Although phagocytes (mostly
macrophages) are most abundant (90 percent), the
lymphocyte population (10 percent) provides signif-
icant protective effects to the recipient infant. The
concentration of these cells and the predominant
cell type vary with the duration of lactation. After
birth, the number of these cells is higher than at any
other time; they decline progressively thereafter.

Phagocytes. Macrophages, a type of leukocyte,
are the dominant phagocyte in human milk. They
engulf and absorb pathogens. Macrophages release
IgA, although they probably do not synthesize 
it. Macrophages are both polymorphonuclear
(PMN) and mononuclear. Because PMN numbers
increase dramatically during inflammation of the
breast, they may function to protect the mammary
tissue per se rather than to impart protection to 

the newborn (Buescher & Pickering, 1986). Macro-
phages also produce complement, lactoferrin, and
lysozyme (discussed later in this chapter). Neu-
trophils are yet another phagocytic leukocyte.
Short-lived but effective, they are first to arrive at
an inflamed site, such as that which may occur dur-
ing mastitis.

Lymphocytes. Lymphocytes are also leukocytes
and include T cells, B cells, and assorted T-cell sub-
sets. Lymphocytes compose about 4 percent of the
total leukocytes in early lactation; about 83 percent
of the lymphocytes are T cells that appear to transfer
through human milk to infants (Wirt et al., 1992).
The various ways in which lymphocytes recognize
and help to destroy antigens are called cell-mediated
immunity. Such immunity is important in the destruc-
tion of viruses because the cells within which viruses
live shield them from the action of antibodies. For-
mula-fed and breastfed infants have different types
of lymphocyte subsets (Hawkes & Gibson, 2001).

Decreasing rapidly in the first week after birth
and continuing to decline steadily, T cells are a spe-
cial and separate immune component that can be
activated into memory T cells (Wirt et al., 1992).
These memory cells are the key to active immunity.
Antibodies persist for only a few weeks before
breaking down; however, memory cells can live for

FIGURE 4–5.
White cells of the blood.
(From Fan H, Conner R, Villar-
real L. The biology of AIDS.
Boston: Jones and Bartlett,
1989: 28.)
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years, providing long-lasting protection. It is not
clear whether T cells are activated in human milk
or whether there is a specific homing of activated
and memory T lymphocytes to the breast. B cells
have functional capabilities similar to those of 
T cells. They mature into plasmalike cells that
travel to epithelial tissues in the breast and re-
lease antibodies (Bellig, 1995; Newman, 1995) that
reflect exposure to pathogens encountered in their
environment. For example, milk from mothers liv-
ing in Nigeria and exposed to malaria was com-
pared with milk from a control population of
mothers living in Washington, DC. The Nigerian
mothers carried a high IgA level of antimalaria an-
tibodies compared with the Washington mothers
(Kassim et al., 2000).

Antibodies/Immunoglobulins

Antibodies are immunoglobulins that recognize
and act on a particular antigen. Immunoglobulins

are proteins produced by plasma cells in response
to an immunogen. There are five types of im-
munoglobulins: (1) IgG, (2) IgA, (3) IgM, (4) IgE,
and (5) IgD. Both IgA and IgE play a critical role in
biological specificity of human milk on the recipi-
ent infant.

Secretory IgA (sIgA) is the major immunoglob-
ulin in all human secretions. SIgA provides the ini-
tial bolus that supplements immunoglobulins
transferred earlier across the placenta to the fetus. It
is the immunoglobulin most frequently noted in
medical literature as having immense immunologi-
cal value to the neonate. SIgA, which is both syn-
thesized and stored in the breast, reaches levels up
to 5 mg/ml in colostrum; then it decreases to 1
mg/ml in mature milk. Interleukin-6 in human milk
may be partly responsible for the genesis of IgA-
and IgM-producing cells in the mammary gland
(Rudloff et al., 1993). As the mother yields more
milk, the infant receives more sIgA so that the total
dose of sIgA the baby receives throughout lactation

FIGURE 4–6. Microscope view of living cells in human milk. The cells of human milk consist mainly of
macrophages and T-cell and B-cell lymphocytes. Macrophages secret lyzozyme, which help destroy the cell walls
of bacteria (Drawing by Ka Botzis).
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is constant or even increases (depending on the
milk intake). Mothers of infants with a systemic in-
fection and poor suckling have higher IgA levels in
their breastmilk (Feist, Berger, & Speer, 2000;
Groer, Humenick, & Hill, 1994).

SIgA synthesis via the secretory immune sys-
tem described is an elegant lymphocyte traffic path-
way called gut-associated lymphoid tissue (GALT) or
bronchus-associated lymphoid tissue (BALT). This path-
way leads to the development of lymphoid cells in
the mammary gland, which produce IgA antibodies
after exposure to specific microbial or environmen-
tal antigens on the intestinal or the respiratory mu-
cosa (Goldman et al., 1983; Okamoto & Ogra,
1989). This migration of immunological responsive-
ness from both BALT and GALT to the mammary
glands supports the unique concept of a common
mucosal immune system (see Color Plate 4).

Because the infant’s own IgA is deficient and
only slowly increases during the first several
months after birth, sIgA in human milk provides
important passive immunological protection to the
digestive tract of newborn infants. SIgA protects the
newborn’s entire intestinal track. It is only mini-
mally absorbed from the intestine because it is
bound to the human milk fat globule membrane,
travels through the newborn’s entire intestinal
track, and is found unaltered in the newborn feces
(Schroten et al., 1999).

A number of IgA antibodies in human milk that
act upon viruses or bacteria that cause respiratory
and gastrointestinal tract infections have been re-
ported. These infecting agents include E. coli, V.
cholerae, Clostridium difficile, Salmonella, G. lamblia, E.
histolytica, Campylobacter, rotavirus, and poliovirus
(Pickering & Kohl, 1986; Ruiz-Palacios et al., 1990).
As stated earlier, immunizing breastfeeding women
with poliovirus or rubella creates IgA antibodies in
milk that specifically target these agents. IgA4 may
also play a role in host defense of mucosal surfaces;
in some women IgA4 is produced locally in the
mammary gland (Keller et al., 1988). In addition to
IgA, other Ig classes, including IgD, may be in-
volved in local immunity of the breast. Several in-
vestigators (Litwin, Zehr, & Insel, 1990; Steel &
Leslie, 1985) have demonstrated high levels of lo-
cally produced IgD in breast tissues and breastmilk.

As shown in Figure 4–7, clear biological
rhythms of protective factors predictably rise and
fall as lactation progresses. The reasons for waxing

and waning of various anti-infective components
are not always clear but are assumed to be adapted
to the needs of the infant (see Figure 4–7 and Color
Plate 4).

Nonantibody Antibacterial Protection

Nonantibody factors in human milk comprise an
elegant and intricate system that protects the infant
against bacterial infection. These factors include
lactoferrin, the bifidus factor, lactoperoxidase, and
oligosaccharides.

Lactoferrin. Lactoferrin, a potent bacteriostatic
iron-binding protein, is abundant in human milk
(1–6 mg/ml) but is not present in bovine milk. It is
present in higher proportions relative to total pro-
tein in preterm milk (de Ferrer et al., 2000). Lacto-
ferrin inhibits adhesion of Escherichia coli to cells
and helps prevent diarrheal disease (de Araujo &
Gugliano, 2001). In the presence of IgA antibody
and bicarbonate, lactoferrin readily absorbs enteric
iron and thus prevents pathogenic organisms, par-
ticularly Escherichia coli and Candida albicans
(Borgnolo et al., 1996; Kirkpatrick et al., 1971),
from obtaining the iron needed for survival. Be-
cause exogenous iron may well interfere with the
protective effects of lactoferrin, giving iron supple-
ments to the healthy breastfed infant must be care-
fully weighed. Lactoferrin also has been shown to
be an essential growth factor for human B and T
lymphocytes (Hashizume, Kuroda, & Murakami,
1983) and to inhibit fungal growth.

The Bifidus Factor. The intestinal flora of
breastfed infants is dominated by gram-positive lac-
tobacilli, especially Lactobacillus bifidus. This bifidus
factor in human milk, first recognized by Gyorgy
(1953), promotes the growth of these beneficial bac-
teria. The buffering capacities of milk (bifidus fac-
tor), together with the low protein and phosphate,
contribute to the low pH (5–6) of stools. This acid
environment, present even in the first days of life of
the breastfeeding infant (Rubaltelli et al., 1998) dis-
courages replication of enteropathogens such as
Shigella, Salmonella, and some E. coli. This protec-
tion does not appear to be complete, however. 
Although breastmilk inhibits bacterial-cellular ad-
hesion to intestinal epithelial cells, a sign of the be-
ginning of the infectious process, it does not
prevent loss of epithelial barrier (Kohler, 2002).
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Whether the breastfed infants in the study were fed
other liquids and foods was not addressed.

Lactoperoxidase. Although levels of the enzyme
lactoperoxidase are low, substantial amounts are
present in the newborn’s saliva. It is thought that
IgA in milk enhances the ability of lactoperoxidase
to kill streptococci.

Oligosaccharides. Oligosaccharides (carbohy-
drates composed of a few monosaccharides) in
human milk help to block antigens from attaching
to the epithelium of the gastrointestinal tract. This
blocking mechanism prevents the attachment of
Pneumococcus, which is particularly adhesive (Gold-
man et al., 1986). There are about 130 different
oligosaccharides in human milk. Breastmilk con-
tains many times the amount of oligosaccharides
that are found in bovine milk or formula. A few for-
mula companies are adding a limited number of
simple oligosccaharides to infant formula; yet the
oligosaccharides found in human milk can be
thought of as 130 reasons to breastfeed (McVeagh &
Miller, 1997).

Cytokines and Chemokines. Cytokines and
chemokines––polypeptids that bind to specific cel-
lular receptors––are called immunomodulators in
that they operate in networks and orchestrate acti-
vation of the immune system (Goldman et al., 1996)
probably by moving lymphocytes into breastmilk
and across the neonatal bowel wall (Michie et al.,
1998). Several different cytokines and chemokines
have been discovered in human milk recently and
the list is growing rapidly (Garofolo & Goldman,
1998). In addition to activating the immune system
to protect the infant against infection (Wallace et al.,
1997), these biologically active molecules also ap-
pear to play a role in growth and differentiation of
the mammary gland (Goldman et al., 1996). Much
has yet to be learned about cytokines.

Anti-inflammatory and 
Immunomodulating Components

Many host defense agents in human milk have
more than one function. Secretory IgA, lactoferrin,
and lysozyme are examples. Human milk, rich in
anti-inflammatory agents, supplies key protection

FIGURE 4–7.
A longitudinal study of
selected resistance fac-
tors in human milk. (A)
Total (●) and secretory
(�) IgA. (B) Lysozyme.
(C) Lactoferrin. (D)
Macrophages-
neutrophils (●–●) and
lymphocytes (�–�).
(Modified from Gold-
man AS et al. Immuno-
logical factors in
human milk during the
first year of lactation.
J Pediatr 100:663,
1982.)
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during the vulnerable period of infancy. Major bio-
chemical pathways of inflammations are either ab-
sent or poorly represented in breastmilk. Garofalo
and Goldman (1999) have identified several anti-in-
flammatory factors in breastmilk, such as anti-
oxidants (vitamins A, C, and E and enzymes),
alpha1-antitrypsin, cortisol, epidermal growth fac-
tor, IgA, lysozyme, prostaglandins, and cytokines.
The anti-inflammatory effects of these components
have not as yet been directly demonstrated in the
nursing infant but they are thought to modulate cy-
tokine responses to infection and facilitate defense
mechanisms while minimizing tissue damage
(Kelleher & Lönnerdal, 2001).

Goldman et al. (1996) suggest that the im-
munomodulating properties of human milk have
a long-term influence on the development of the
immune system and explain why the long-term risk
for many diseases are lessened by breastfeeding.
An immunomodulator changes the function of an-
other defense agent and thus changes the quality
or magnitude of the immune response. Fibronectin
in human milk is an example of an immunomod-
ulator that acts by augmenting the clearance of
bacteria and intravascular debris. Interferon-alpha
is not in human milk; yet breastfed infants with
respiratory syncytial virus infection have higher
blood levels of this element than nonbreastfed 
infants. Cytokines are also thought to immuno-
modulate the immune system. For example, In-
terleukin-18, which is activated by macrophages, is
higher in colostrum compared with early milk and
mature milk. Interleukin-10 increases the develop-
ment of IgA antibody production, thus playing an
important role in host defense of neonates (Taka-
hata et al., 2001).

Bioactive Components
Hamosh (2001) designates a special group of sub-
stances in human milk as bioactive components. These
substances promote growth and development of the
newborn by special activities that continue after the
infant ingests breastmilk. Many are not available to
the infant in commercial infant formula. Research
on bioactive components is a growing area of in-
vestigation. These bioactive components may play
a significant role in child health.

Enzymes

Mammalian milk contains a large number of en-
zymes, some of which appear to have a beneficial
effect on the development of the newborn. The en-
zyme content of human milk and bovine milk dif-
fer substantially (Hamosh, 1996). For example,
lysozyme activity is several thousand times greater
in human milk than in bovine milk. The alkaline
pH of the human infant’s stomach has a limited ef-
fect on the antitrypsin activity of breastmilk,
thereby protecting children with alpha1-antitrypsin
deficiency against severe liver disease and early
death (Udall et al., 1985). Most mammal milks con-
tain many enzymes that appear to be species-spe-
cific because of their varying level of activity in
different species. The enzymes discussed next serve
a digestive function in the infant or may be impor-
tant to neonatal development.

Lysozyme. Lysozyme, a major component of
human milk whey fraction, produces both bacterio-
cidal and anti-inflammatory action. It acts with per-
oxide and ascorbate to destroy E. coli and some
Salmonella strains (Pickering and Kohl, 1986).
Lysozyme is much more abundant in human 
milk (400 ug/ml) than in bovine milk. Rather 
than slowly declining as lactation progresses,
lysozyme activity increases progressively, begin-
ning about 6 months after delivery (Goldman et al.,
1982; Prentice et al., 1984). The lysozme differs
from other protective factors in this respect because
babies begin receiving solid foods around 6 months,
and high levels of lysozyme may be a teleological,
practical safeguard against the greater risk from
pathogens and diarrheal disease at this time.

Lipase. In order for human infants to digest fat,
adequate lipase activity and bile salt levels must be
present. The bile salt–stimulated lipase and lipopro-
tein lipase present in human milk compensate for
immature pancreatic function and for the absence of
amylaze in neonates, especially in the premature in-
fant. When human milk is frozen or refrigerated
(Hamosh et al., 1997), lipase is not affected; how-
ever, heating severely reduces lipase activity. Sev-
eral protozoa––Giardia lamblia, Entamoeba histolytica,
and Trichomonas vaginalis––have been shown in vitro
to be killed rapidly by exposure to salt-stimulated 
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lipase, which is found only in the milk of humans
and mountain gorillas (Blackberg et al., 1980).

Amylase. Amylase is necessary for the digestion
of starch. Although amylase is synthesized and
stored in the pancreas of the newborn, the infant is
around 6 months old before amylase is released
into the duodenum. Human milk contains about 10
to 60 times as much alpha-amylase as does normal
human serum, thus providing an alternate source of
this starch-digestive substance. No alpha-amylase is
present in bovine, goat, or swine milk, suggesting
that this enzyme appeared late in the evolutionary
continuum. Breastfed infants have fewer problems
digesting solid foods than do formula-fed infants,
even if these foods are introduced early, because of
the alpha-amylase provided by breastmilk. Amy-
lase is stable when refrigerated (95–100 percent ac-
tivity after 24 hours storage at 15–25� C) (Hamosh
et al., 1997).

Growth Factors and Hormones

Human milk contains growth-promoting compo-
nents also known as growth modulators. As with the
anti-infective properties of breastmilk, these sub-
stances are more pronounced in colostrum than in
mature milk. Neither their biological significance
nor their method of action is yet clear. Many ques-
tions remain: Do growth factors influence growth
and repair of mammary tissue or promote growth
and repair of cells within the intestines of the
neonate? Are these factors absorbed from the
neonatal gastrointestinal tract or do they enter 
the circulation of the neonate and exert an effect on
enteric or target organs? Or is it some combination
of these possible actions that occurs? (Morriss et al.,
1986). Different growth factors may have overlap-
ping functions, both stimulating cell growth and in-
directly affecting the infant’s defense mechanisms
against disease.

Epidermal Growth Factor. Epidermal growth
factor (EGF), a type of cytokine, is a major growth-
promoting agent in breastmilk which stimulates
proliferation of intestinal mucosa and epithelium
and strengthens the mucosal barrier to antigens
(Carpenter, 1980; Petschow et al., 1993). A polypep-
tide that contains 53 amino acids, EGF is highest in

human milk after delivery and decreases rapidly
thereafter (Matsuoka & Idota, 1995). There is no di-
urnal variation or variation between preterm and
term milk. EGF is also present in plasma, saliva, and
amniotic fluid, but human milk contains a higher
concentration. EGF may also be involved in the de-
velopment of low-density lipoprotein receptors and
in cholesterol metabolism.

Human Growth Factors I, II, and III. Three
polypeptides––called human milk growth factors
(HMGF) I, II, and III––have been isolated (Shing &
Klagsburn, 1984). HMGF III stimulates DNA syn-
thesis and cellular proliferation, suggesting that it is
an epidermal growth factor. In vivo studies (Heird,
Schward, & Hansen, 1984; Widdowson, Colombo,
& Artavanis, 1976) on growth factors in animal milk
have shown striking increases in the mass of intesti-
nal mucosa. Growth factors in human milk influence
the growth of target tissues in the breastfed infant by
provoking an endogenous hormonal response that is
different from that provoked by formula––a possible
stimulus of nutritional programming.

Insulinlike Growth Factor. An insulinlike
growth factor (IGF-I) in human milk is thought to
have a growth-promoting role. The concentration
of this factor in colostrum is about 30 times that in
human serum, significantly higher than cow’s milk,
and very low to almost absent in formula (She-
hadeh et al., 2001). These high levels (4.1 nmol/L)
decrease rapidly (to 1.3 nmol/L) as colostrum alters
to transitional milk (Read et al., 1984) but do not
decline further. In fact, Corps et al. (1988) found
that the concentration of an insulinlike growth fac-
tor in human milk increased (2.5 nmol/L) by the
sixth week postpartum.

Thyroxine and Thyrotropin-Releasing Hor-
mone. Thyroxine is present in human milk in
small quantities but is not found in commercial for-
mulas. The concentration in colostrum is low, in-
creases by the first week postpartum, and gradually
declines thereafter. It has been suggested that thy-
roxine may stimulate the maturation of the infant’s
intestine (Morriss, 1985).

Although the thyroxine level is significantly
higher in breastfed children than in formula-fed
children at 1 and 2 months of age (Rovet, 1990), it
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is unclear whether breastfeeding protects breastfed
infants against clinical evidence of congenital hy-
pothyroidism (Latarte et al., 1980; Rovet, 1990).
Some infants receive sufficient thyroxine in their
mother’s milk to compensate for hypothyroidism;
thus the symptoms may be masked for several
months. Although this does not appear to be true
for all infants, the results of thyroid studies after the
first week of life should be interpreted with caution
in breastfed infants and should include measure-
ments of both thyroxine and thyroid-stimulating
hormone (TSH) concentrations.

Cortisol. Cortisol is present in relatively high
concentrations in colostrum, declines rapidly by
the second day, and remains low thereafter. Its role
in infant physiology is not clear. Three theories
have been presented concerning the function of
cortisol in infants. The first is that it may control
the transport of fluids and salts in infants’ gas-
trointestinal tract (Kulski & Hartmann, 1981). An-
other theory is that it may play a role in the growth
of an infant’s pancreas (Morisset & Jolicoeur, 1980).
Or cortisol may serve as a hormone released dur-
ing chronic stress. Mothers’ higher level of satis-
faction with breastfeeding is associated with lower
levels of cortisol in her milk. The amount of cor-
tisol in milk is inversely related to sIgA, suggest-
ing that cortisol may suppress the function of
immunoglobulin-producing cells in milk (Groer,
Humenick, & Hill, 1994).

Cholecystokinin. Cholecystokinin (CCK) is a
gastrointestinal hormone that enhances digestion,
sedation, and a feeling of satiation and well-being.
During suckling, vagal stimulation causes CCK re-
lease in both mother and infant, producing a sleepy
feeling. The infant’s CCK level peaks twice after
suckling. The first peak occurs immediately after
the feeding. It peaks again 30 to 60 minutes later.
The first CCK rise is probably induced by suckling;
the second by the presence of milk in the gastroin-
testinal tract (Marchini & Linden, 1992; Uvnas-
Moberg, Marchini, & Windberg, 1993).

Beta-Endorphins. Beta-endorphins are higher in
the colostrum of women who delivered (1) prema-
turely, (2) vaginally and, (3) without epidural analge-
sia. It is hypothesized that elevated beta-endorphin
concentrations in colostrum may contribute to post-

natal fetal adaptation to overcoming birth stress of
natural labor and delivery, and at the same time con-
tribute to the postnatal development of several re-
lated biological functions of the growing newborn
(Zanardo et al., 2001).

Prostaglandins. Prostaglandins, a special group
of lipids, are present in most mammal cells and tis-
sues and affect almost every biological system.
Formed by numerous body tissues, prostaglandins
affect many physiological functions, including local
circulation, gastric and mucous secretion, elec-
trolyte balance, zinc absorption, and the release of
brush border enzymes. The protective activity of
milk lipids is thought to be due to the presence 
of prostaglandins PGE2 and PGF2a present both in
colostrum and in mature milk. Concentrations
there are about 100 times as great as their levels in
adult plasma (Lucas & Mitchell, 1980). PGE2 par-
ticularly is thought to exert a cytoprotective action
(protection against inflammation and necrosis) on
the gastric mucosa by promoting the accumulation
of phospholipids in the neonatal stomach (Reid,
Smith, & Friedman, 1980). The full extent of the
beneficial effects of prostaglandins in human milk
awaits future scientific investigation.

Taurine

Taurine, absent in bovine milk, is the second most
abundant amino acid in human milk (Raiha, 1985).
This unusual amino acid, which may function as a
neurotransmitter, plays an important role in early
brain maturation (Gaull, 1985). Before 1983, tau-
rine was thought to act only in the conjugation of
bile acids. Infants who do not receive taurine in
their diet conjugate bile acids with glycine, which
less effectively assists in absorbing dietary fats. Al-
though deleterious effects of low taurine levels are
not known in humans, deficiencies have caused
retinal problems in cats and monkeys ( Jensen et al.,
1988). Taurine was added to most commercial for-
mulas when formula-fed infants were found to have
plasma taurine levels only half as high as those of
breastfed infants.

Implications for Clinical Practice
Human milk is a species-specific fluid of diverse
composition that includes both nutrient and non-
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nutrient substances, all of which protect the infant.
Although the significance to young infants of these
components is well-known, the influence of their
nutritional programming on the subsequent health
of infants is a relatively new field.

A thorough understanding of the biological
components of human and bovine milks and of
manufactured formulas is essential for the health-
care specialist who is providing lactation assistance.
When prenatal discussion with the parents and pre-
natal classes include information about the im-
munological protection available from breastmilk
but absent from formula, parents can then make an
informed choice of infant feeding method.

This chapter objectively describes human milk
components––but what about mothers’ views of
their breastmilk? Bottorff and Morse (1990) re-
vealed that mothers clearly recognize the difference
between colostrum and mature breastmilk. Because
of the relative thickness of colostrum, some mothers
believe it is the “strongest” milk, significant for its
“rich” supply of antibodies rather than for its nutri-
tional properties. Breastmilk was frequently de-
scribed by using fat-related terms (e.g., lean,
creamy, rich) and evaluated by drawing compar-
isons to cow’s milk and infant formula, as if some
similarities should exist between the two.

Knowledge of lactation physiology and breast-
milk components provides us direction for lactation
practice and advice to mothers. For example, the
high fat (and thus calories) in hindmilk––the milk
that appears when the breast is nearly empty––
imply caution in routinely recommending “switch”
nursing (repeatedly switching feedings from breast
to breast during a breastfeeding) (Woolridge &
Fisher, 1988). On the other hand, infants whose re-
quirements may fluctuate with time are amazingly
adept at self-regulating their nutrient intake (Wool-
ridge, Ingram, & Baum, 1990). Thus we can encour-
age women to be flexible about breastfeedings and
to be led by infants’ cues that tell mothers when to
continue and when to stop a feeding.

Given the differences between the growth pat-
terns of breastfed infants and infants fed human-
milk substitutes, practitioners need to evaluate
infant growth using standardized growth charts
based on breastfed infants. Otherwise, breastfeed-
ing mothers might be told that their babies are gain-
ing too slowly and that their milk production must

be insufficient, when their babies are healthy in all
respects. (See Chapter 10 on slow weight gain for a
more detailed discussion of this issue.)

The drop of infant CCK levels 10 minutes after
a feeding implies a “window” within which the in-
fant can be awakened to feed from the second
breast or to reattach to the first side for additional
fat-rich milk. Waiting 30 minutes after the feeding
before laying the baby down takes advantage of the
second CCK peak to help the infant to stay asleep.

The studies cited here support giving fresh,
rather than heat-treated or frozen, human milk
whenever possible. Some living cells are killed by
both of these treatments. Also, due to the action of
the bile salt–stimulated lipase, fat in fresh human
milk is absorbed more completely than that in pas-
teurized milk. Mixing mother’s milk with formula is
acceptable. It is particularly important for prema-
ture infants, who lack digestive enzymes, and mix-
ing fresh human milk with formula improves fat
absorption. Ideally, preterm infants will be receiv-
ing high volumes of their own mother’s milk or
mother’s milk enriched with human milk compo-
nents, both of which sustain excellent growth with-
out the risks of bovine milk.

During the assessment phase of working with a
breastfeeding family, the practitioner needs to ask if
there is a family history of allergies. If so, the
mother should be encouraged to breastfeed for a
minimum of 12 months and to delay feeding the in-
fant solid foods until the baby shows signs of readi-
ness. Because of the risk of sensitization to
allergenic proteins, particularly in babies who have
a family history of allergies, even occasional for-
mula supplements can trigger an allergic reaction
and should be avoided as long as possible. In addi-
tion to preventing allergies, infant malabsorption
problems, such as celiac disease, are lessened when
the baby is breastfed and solid foods are delayed.
Solid foods are usually started around 6 months of
age as a baby’s intestinal enzymes mature and be-
come increasingly capable of digesting complex
proteins and starches. After 6 months, babies can
eat whatever they like and in any order they want.

In the maternal diet, dairy products are par-
ticularly potential allergens to the breastfeeding
baby. If the mother notices that a particular food
seems to cause an allergic response in her infant,
she needs to consider eliminating it from her diet.
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A case report (Wilson, Self, & Hamburger, 1990)
describes rectal bleeding in a four-day-old infant
who was exclusively breastfed: Her mother was
drinking four to five glasses of cow’s milk per day.
Although this case is extreme and rare, it demon-
strates the potential for problems when a breast-

feeding mother drinks large quantities of cow’s
milk. Discussion of diet and appropriate substitu-
tion should be part of the care provided the mother
by the health-care worker offering lactation con-
sultation and support.

S u m m a r y

The nutritional components of human milk, com-
bined with its immune and antiallergic properties,
make it the ideal foundation for optimal infant
health. Immunological and allergy protection are
obvious, but it is more difficult to substantiate the
protection by breastfeeding against inflammatory
and immunologically determined disorders that
emerge later in life. There appears to be a threshold
level for passive immunity conferred by breastmilk
that is related to the amount of breastmilk a baby
receives––i.e., a dose response effect where exclu-
sively breastfed infants benefit far more than infants
who receive minimum amounts of breastmilk
(Raisler, 1999).

Allowed to breastfeed at will in response to
their own needs, infants generally obtain milk in
amounts that satisfy their energy needs and main-
tain normal growth. Practical experience clearly
supports the benefits of breastfeeding. In recent
years, scientific data from all parts of the world con-
firm what the practitioner has long observed. It is
ironic that many of the complex properties of

human milk described in this chapter have been
identified through research funded by formula
companies, which stand to make large sums of
money if they can develop products for which they
can claim a close resemblance to human milk.

With the advent of managed care that rewards
prevention of health problems and avoidance of
using health services, health-care corporations look
for cost-effective ways to keep their insured clients
healthy. Studies discussed in Chapter 1 show addi-
tional billions of dollars in health-care costs for not
breastfeeding

Human milk has a remarkable fitness in terms
of the demands and needs of the infant. The con-
figuration of elements in breastmilk are nutritional
programming with a reciprocal fitness between the
mother and the infant. In special cases, such as the
accelerated energy needs of the premature infant,
this adaptability is seen in the greater availability of
energy in preterm milk. Human milk is a carrier of
important physiological messages to the recipient
infant.

K e y  C o n c e p t s

● Human milk––the gold standard for infant nu-
triment––has between 57 to 65 kcal per deciliter.

● Breastfed infants ingest less volume than for-
mula-fed infants because human milk is more
energy efficient.

● Babies do not usually remove all the milk avail-
able in the breast during a single feeding.

● Small amounts of colostrum are produced in
the first day or two after delivery followed by
rapid increases to about 500 ml at five days
postpartum.

● Milk storage capacity differs among women.
Women with larger breasts have a greater milk
storage capacity and may breastfeed less often;
women with small breasts may need to breast-
feed more often; otherwise breast size does not
affect the ability to breastfeed.

● Milk synthesis and volume differs between
breasts.

● The nutritional status of a lactating mother has
a minimal effect on milk volume unless she is
malnourished.
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● Multiparous women produce more breastmilk
than primiparous women; mothers produce
significantly more breastmilk with their second
baby.

● Breastfed infants grow at about the same rate
as those not breastfed for the first 3 to 4
months.

● Fat in human milk varies according to the de-
gree to which the breast is emptied; high vol-
ume is associated with low milk fat content;
accordingly, fat content progressively increases
during a single feeding.

● Breastfeeding should be early and frequent; the
longer the interval between feedings, the lower
the fat content.

● The type of fat the mother eats affects the type
of fatty acids present in her milk.

● Primary or congenital lactose deficiency or in-
tolerance in infants is rare or nonexistent.

● Lactose in human milk supplies quick energy
to the infant’s rapidly growing brain.

● Human milk contains two main proteins: ca-
sein and whey. Casein is tough and less di-
gestible curd; whey is soft and flocculent, and it
digests rapidly.

● The amount of protein in colostrum is greater
than that in mature milk because of the im-
mune factors (IgA, lactoferrin) present in
colostrum.

● Preterm mother’s milk contains high levels of
protein and fat compared with nonpreterm
milk; thus using the milk of the preterm infant’s
mother is preferred.

● Generally speaking, human milk contains suffi-
cient amounts of vitamins and minerals to meet
the needs of full-term infants. Exceptions are
premature infants and vitamin D supplementa-

tion for dark-skinned babies living in northern
climates.

● Mineral content in human milk is fairly con-
stant, tending to be highest right after birth and
decreasing slightly throughout lactation.

● Healthy infants who consume enough breast-
milk to satisfy their energy needs receive
enough fluid to satisfy their requirements even
in hot and dry environments.

● In the first 1 to 2 days after birth, the infant in-
gests small amounts, approximately 7 to 14 ml
of colostrum at each feeding. Milk yield gradu-
ally increases for the first 36 hours, then rapidly
increases. By day 5, volume is about 500
ml/day and 800 ml/day (range 550 and 1150)
during months 1 and 6 of full breastfeeding.

● Immunity occurs actively and passively.
Colostrum is densely packed with antibodies
and immunoglobulins.

● Human milk contain two types of white 
cells: phagocytes and lymphocytes. Phago-
cytes (1) engulf and absorb pathogens and 
(2) release IgA. Lymphocytes (83 percent are
T cells) protect an infant by destroying cell
walls of viruses in a process called cell-medi-
ated immunity.

● Antibodies are immunoglobulins that act
against specific antigens or pathogens. Secre-
tory IgA is the major immunoglobulin. Total
sIgA remains relatively constant throughout
lactation.

● SIgA passes from the mother’s mucosa (intesti-
nal, respiratory) to the mammary gland/breast-
milk through lymphocyte traffic pathways
(GALT and BALT).

● Immunity has a dose-response effect––i.e., the
more breastmilk the infant ingests, the greater
the immunity.

I n t e r n e t  R e s o u r c e s

CDC growth charts based on both breastfed and
formula-fed infants: www.cdc.gov/growthcharts/
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Constituent Colostrum Mature Milk
(per 100 mL) 1–5 days > 30 days

Energy, kcal 58 70

Lactose, g 5.3 7.3

Total nitrogen, mg 360 171

Protein nitrogen, mg 313 129

Nonprotein nitrogen, mg 47 42

Total protein, g 2.3 0.9

Casein, mg 140 187

α-lactalbumin, mg 218 161

Lactoferrin, mg 330 167

IgA, mg 364 142

Urea, mg 10 30

Creatine, mg –– 3.3

Total fat, g 2.9 4.2

Cholesterol, mg 27 16

Vitamins (Fat Soluble)

Vitamin A, µg 89 47

Beta-carotene, µg 112 23

Vitamin D, µg –– 0.04

Vitamin E, µg 1280 315

Vitamin K, µg 0.2 0.21

Constituent Colostrum Mature Milk
(per 100 mL) 1–5 days > 30 days

Vitamins (Water Soluble)

Thiamine, µg 15 16

Riboflavin, µg 25 35

Niacin, µg 75 200

Folic acid, µg –– 5.2

Vitamin B6, µg 12 28

Vitamin B12, ng 200 26

Vitamin C, mg 4.4 4.0

Minerals and Trace Elements

Calcium, mg 23 28

Sodium, mg 48 15

Potassium, mg 74 58

Iron, µg 45 40

Zinc, µg 540 166

Source: From Casey CE, Hambridge KM. Nutritional as-
pects of human lactation. In: Neville MC, Neifert MR,
eds. Lactation: physiology, nutrition and breastfeeding. New
York: Plenum 1983:203–4.

A p p e n d i x  4 – A

COMPOSITION OF HUMAN COLOSTRUM AND
MATURE BREASTMILK
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5
C H A P T E R

The nutritional and immunologic benefits of human
milk are now well known and many national and in-
ternational health organizations strongly recom-
mend the breastfeeding of infants (Work Group on
Breastfeeding, 1997). Key benefits to the infant in-
clude perfect nutrition, enhanced neurocognitive
development, stronger immune function, and sig-
nificant reductions in various syndromes such as
upper respiratory infections, otitis media, sudden 
infant death syndrome, and necrotizing enterocoli-
tis (Cochi et al., 1986a, 1986b; Ford et al., 1993;
Goldman, 1993; Goldman et al., 1994; Pisacane et
al., 1992).

Although recent studies have suggested that the
number of women who choose to breastfeed their in-
fant is rising, the number of women who discontinue
breastfeeding in order to take a medication is simply
too high. Surveys in Western countries indicate that
90–99 percent of women who breastfeed will receive
a medication during the first week postpartum (Ben-
nett, 1996). Another study of Scandinavian women
suggests that medication use is a major reason for
mothers to discontinue breastfeeding, and that
17–25 percent of breastfeeding women had taken a
medication during the prior 2 weeks (Matheson,
Kristensen, & Lunde, 1990). The most frequently

Drug Therapy 
and Breastfeeding
Thomas W. Hale

used drugs included analgesics, hypnotics, and
methylergometrine (Matheson, 1985).

Without exception almost all breastfeeding
mothers will take a medication, so it is not at all sur-
prising that one of the most common questions
asked of health-care professionals concerns drugs
and breastfeeding. Far too often clinicians recom-
mend discontinuing breastfeeding while a mother is
using a medication simply because they do not
know if it is safe. Unfortunately, discontinuing
breastfeeding is often the wrong decision and most
mothers could easily continue to breastfeed their in-
fants and take the medication without risk to the in-
fant. However, the risk of taking a medication is not
always clear. New medications are introduced into
this field almost daily, and it is therefore difficult to
cull the safe from the hazardous among these new-
er products.

We do know that certain pharmacokinetic pa-
rameters can be used to help distinguish between
safe and unsafe medications. Certainly the most
useful data available would be a study reporting the
amount of drug that enters milk, but with new med-
ications this is seldom available. Therefore the
health-care practitioner must use available tools to
evaluate the overall risk to the infant.
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The following review is designed to aid readers
in their evaluation of medications in breastfeeding
mothers and to distinguish between hazardous and
safe medications and to provide some techniques
that consultants can use to evaluate the mother’s sit-
uation and determine the true risk to the infant
from the medication. Lactation risk categories (see
Box 5–1), a tool for determining possible risks asso-
ciated with taking a medication while breastfeeding
is used throughout this chapter.

The Alveolar Subunit
The parenchyma of the breast consists of approx-
imately 10 to 15 ductal regions, which ultimately
drain toward the nipple (Figure 5–1). As the ducts
course through the mammary fat and as progestins,

estrogens, and placental lactogen rise during preg-
nancy, the terminal duct lobular units undergo a
dynamic change such that each lobular unit ulti-
mately resembles a large bunch of grapes (Neville
& Morton, 2001). The alveolar subunit is lined with
a specialized epithelial cell called the lactocyte. The
entire alveolar subunit is thoroughly perfused with
capillaries and lymphatics and is innervated with
small nerves. Closely juxtaposed with the basal
membrane of the alveolus are numerous capillar-
ies that are the primary source of immunoglobu-
lins, fats, and many other components (including
drugs) needed for the production of human milk.
During pregnancy, the size and number of alveo-
lar complexes increase significantly, due to the high
level of maternal estrogen, progesterone, placental
lactogen, prolactin, and oxytocin, all of which act

BOX 5–1

Lactation Risk Category Descriptions

● L1 Safest: Drug that has been taken by
a large number of breastfeeding mothers
without any observed increase in adverse
effects in the infant. Controlled studies in
breastfeeding women fail to demonstrate
a risk to the infant and the possibility of
harm to the breastfeeding infant is re-
mote; or the product is not orally
bioavailable in an infant.

● L2 Safer: Drug that has been studied in
a limited number of breastfeeding
woman without an increase in adverse ef-
fects in the infant. And/or, the evidence
of a demonstrated risk that is likely to fol-
low use of this medication in a breast-
feeding woman is remote.

● L3 Moderately Safe: There are no
controlled studies in breastfeeding
women; however, the risk of untoward ef-
fects to a breastfed infant is possible; or,
controlled studies show only minimal
nonthreatening adverse effects. Drugs
should be given only if the potential ben-
efit justifies the potential risk to the infant.

● L4 Possibly Hazardous: There is pos-
itive evidence of risk to the breastfed in-
fant or to breastmilk production but the
benefits from use in breastfeeding moth-
ers may be acceptable despite the risk to
the infant (e.g., if the drug is needed in a
life-threatening situation or for a serious
disease for which safer drugs cannot be
used or are ineffective).

● L5 Contraindicated: Studies in
breastfeeding mothers have demon-
strated that there is significant and docu-
mented risk to the infant based on
human experience; or, it is a medication
that has a high risk of causing significant
damage to an infant. The risk of using the
drug in breastfeeding women clearly out-
weighs any possible benefit from breast-
feeding. The drug is contraindicated in
women who are breastfeeding an infant.

Source: Adapted from Hale (2002).



Drug Therapy and Breastfeeding 139

directly on the mammary gland to bring about de-
velopmental changes (Neville, McFadden, &
Forsyth, 2002). At this stage, the high levels of
progestins largely suppress the lactocyte. But with
delivery of the placenta, progestins and estrogens
rapidly disappear from the plasma of the mother
and the lactocyte begins a rapid change from a
quiescent state to a fully active secretory state (lac-
togenesis).

During the early stages of lactation (the colostral
phase) when the lactocytes are small in size and the
intercellular spaces are large, maternal substances
including drugs, lymphocytes, immunoglobulins,
proteins, and other plasma substances can easily
transfer into human milk via these large intercellular
gaps. But with the drop in progestins, the lactocytes
grow in size and subsequently narrow the intercellu-
lar gaps, eventually closing most of them.

As can be seen from the transition from
colostrum to mature milk, these changes in milk
occur due to the rapid growth of the lactocytes end-
ing in closure of the tight junctions between the
cells. At 36 hours following delivery, a major
change in the components of milk begins to occur
and is complete by 5 days postpartum. With closure

of the intercellular spaces, the transfer of maternal
medications and other maternal proteins into the
mother’s milk is greatly reduced.

Drug Transfer into Human Milk
Drugs transfer into human milk largely as a function
of their physicochemical characteristics, which in-
clude molecular weight, lipophilicity, protein bind-
ing, and pKa (Atkinson & Begg, 1990). Maternal
factors include the plasma level of the medication,
with higher transfer occurring when levels peak in
the maternal plasma compartment (Cmax). Of these
many factors, the most influential are as follows:

● Maternal plasma concentration of the drug,
with most transfer at Cmax.

● Molecular weight of the medication, with
higher transfer at lower molecular weights.

● Protein binding of the medication, with higher
transfer of unbound drugs.

● Fat content of the milk, with higher transfer of
lipid soluble drugs.

FIGURE 5–1.
Structure of the alveolar
subunit with blood sup-
ply and other structures.
(Reproduced with per-
mission from Ross M,
Gordon K, Pawlina W.
Histology: a text and
atlas. Philadelphia:
Lippincott, Williams &
Wilkins, 2002.) 
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Passive Diffusion of Drugs into Milk

The transfer of drugs into human milk is usually fa-
cilitated by passive diffusion down a concentration
gradient formed by the nonionized, free drug on
each side of the semipermeable membrane (Miller,
Banerjee, & Stowe, 1967). Normally drugs transfer
from areas of high concentration to areas of low
concentration (passive diffusion). As described
above, the overall rate and degree of transfer may
be initially affected by the stage of alveolar devel-
opment and the junctional condition of the lacto-
cytes (Figure 5–2).

In the first 2 to 3 days, the alveolar epithelial
structure of the breast is quite open and porous,
thus permitting easy transfer of maternal proteins,
lipids, immunoglobulins, and medications into the
milk compartment. Often drug levels in milk reach
equilibrium with the plasma compartment (M/P
ratio =1). As the lactocyte begins to swell, the inter-

cellular junctions close. This subsequently leads to
dramatically lower levels of drugs in the milk com-
partment after the first week postpartum. Although
it is true that the transfer of medications or any sub-
stance into milk may be higher during the initial
stages of early lactation, fortunately the absolute
amount of colostrum delivered is often quite low
(50–60 mL/day on days 1 and 2), which means that
the clinical dose of medication delivered to the in-
fant during this time is actually very low.

Milk and maternal plasma should be viewed
as distinct and separate compartments. For most
drugs, their transfer in and out of the milk com-
partment is accomplished by passive diffusion.
While some active transport systems exist for io-
dides, as well as for immunoglobulins and elec-
trolytes, facilitated transport systems are rather
limited. Transport systems for medications may be
indicated by drugs that have high milk/plasma ra-
tios, although many drugs are ion-trapped in milk

Transcellular
transport Intercellular

transport

Milk
fat

Secretory
vessicles

Nucleus
Golgi

Lipid

FIGURE 5–2.
Compartment
representation of
drug transfer
from plasma to
the milk compart-
ment.



due to the lower pH of milk and higher pKa of
the medication (see below). Regardless, in the case
of higher milk/plasma ratios, it is apparent that 
either the drug is ion-trapped in the milk or 
that it is pumped into the milk at higher levels
(e.g., iodides).

Drugs enter the milk compartment and in al-
most all instances exit as well, largely as a func-
tion of equilibrium forces. The retrograde diffusion
of drugs from the milk back into the plasma is 
well documented and is probably controlled by 
the same kinetic factors as entry (Schadewinkel-
Scherkl et al., 1993). As the maternal plasma level
of medication increases, so does the transfer into
milk. As the mother metabolizes or eliminates the
medication and her plasma levels drop, most drugs
diffuse out of the milk compartment and back 
into the maternal plasma compartment to be elim-
inated by the mother (Figure 5–3). Following this
reasoning, it is obvious that the diffusional forces
that push medications into milk are highest at 
Cmax (peak) in the mother and lowest during the
trough period when the medication is being elim-
inated by the mother. Thus with shorter half-life
medications, higher exposure to medications can
be reduced by avoiding breastfeeding when the
maternal plasma levels are highest and instead
breastfeeding when the maternal levels are much
lower. While this works for some drugs, it simply
will not work for medications with long half-

lives, as the time period between Cmax and trough
is prolonged.

Ion Trapping

Because the pH of milk is slightly more acidic than
plasma (milk pH = 7.2; plasma pH = 7.4), certain
weak bases (pKa > 8) may become more polarized
and therefore fail to diffuse backward into the
plasma once in milk. Thus they are “trapped” in
milk (ion trapping) and may produce higher
milk/plasma ratios (Rasmussen, 1971). Ion trapping
probably occurs with medications such as the bar-
biturates, ranitidine, and many others. Conversely,
a weak acid is often trapped in the plasma com-
partment, where it is more polar and enters milk
relatively poorly due to its polar state and its in-
ability to transfer through the lactocyte bilayer lipid
membrane.

Molecular Weight

With closure of the intercellular gaps, most medica-
tions must transfer via the “transcellular” pathway.
To do so they must enter the basal membrane of the
lactocyte, diffuse gently through the cell, and exit
via the luminal surface. The lower the molecular
weight of the medication and the more lipid soluble,
the greater the diffusion across these bilayer lipid
membranes. Although medications with lower mol-
ecular weights can easily transfer this way, it be-
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FIGURE 5–3.
Transport of drugs and other sub-
stances through the alveolar epithe-
lial cell.
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comes increasingly difficult for those with molecular
weights exceeding 500 to 800 daltons to diffuse
through these bilayer membranes and to enter
breastmilk. Thus medications whose molecular
weights exceed 1000 daltons seldom enter the milk
compartment in clinically relevant amounts. Med-
ications such as heparin, insulin, interferon (Kumar
et al., 2000), and other large molecular weight drugs
simply do not pass into milk in clinically relevant
amounts. A medication such as lithium, with no pro-
tein binding and low molecular weight, transfers
into milk readily (Sykes, Quarrie, & Alexander,
1976). Many of the psychotropic drugs such as the
amphetamines are low in molecular weight and
highly lipid soluble, which accounts for their rapid
entry into the central nervous system as well as their
higher milk/plasma ratios in human milk.

Lipophilicity

Although plasma contains lipid, it is relatively low
compared to the 5–15 percent triglyceride found in
human milk. As such, some medications that are
lipid soluble may immerse themselves in the lipid
fraction of milk and become concentrated therein.
We actually know very little about the diffusion into
and out of the lipid fraction of milk, but it is known
that by selectively extracting the lipid fraction in
milk, certain drugs are found there in higher con-
centrations. Some medications, during their transfer
through the lactocyte, dissolve themselves in the
lipid droplets and are subsequently dumped into
the alveolar lumen. Others may actually transfer
completely through the cell and subsequently trans-
fer into the lipid droplets. For highly lipid-soluble
drugs such as many neuroleptic drugs (diazepam,
chlorpromazine, etc.), a vast majority of the drug is
found in the lipid fraction (Syversen & Ratkje,
1985). While scientifically interesting, the clinical
use of this information is relatively small. The most
important feature of lipophilicity is that the more
lipid soluble the medication, the more likely it will
transfer into human milk. A more practical feature
of this is that most Central Nervous System (CNS)
active drugs are both low in molecular weight and
very lipid soluble, two kinetic parameters that per-
mit them to transfer through the blood-brain bar-
rier as well as into human milk. Hence, greater
concern for the infant should be taken with CNS
active drugs.

Milk/Plasma Ratio

The ratio of the concentration of drug in the milk to
that in the plasma is known as the milk/plasma
ratio (M/P). The M/P ratio is quite useful in deter-
mining the relative transfer of medication into milk,
but there are significant difficulties in accurately
measuring it. Because of differences in the rate of
drug transfer, the plasma and milk concentrations
of medications do not always follow one another
and the time at which the samples are drawn be-
comes incredibly important. The M/P ratio may be
1.14 at zero time and 0.31 at 3 hours following ad-
ministration (Hale et al., 2002). As a result, the M/P
ratio actually reflects the differential rate of entry of
drug into plasma and milk, and it will often change
from hour to hour (Sykes, Quarrie, & Alexander,
1976). Most importantly, the M/P ratio is of limited
clinical use in assessing the likelihood that a clini-
cally relevant dose will be transferred to the infant
during breastfeeding. Even with those drugs that
have high M/P ratios (e.g., ranitidine, cimetidine),
the absolute dose transferred to the infant is sub-
clinical. Ultimately, it is the concentration of drug
in the milk and the volume of milk ingested that de-
termine the clinical dose transferred to the infant.
For this reason, low M/P ratios suggest that very lit-
tle drug enters milk. Conversely, high M/P ratios
may or may not indicate high levels in milk, be-
cause it ultimately depends on the maternal plasma
level of medication.

Maternal Plasma Levels

Ultimately one of the most important kinetic factors
determining drug transfer to the infant is the mater-
nal plasma level of the drug. Plasma concentrations
of drugs vary according to the dose administered,
the half-life of the medication, the volume of distri-
bution, the oral bioavailability, and its protein bind-
ing. Drugs vary enormously in potency, some
requiring only microgram doses, whereas others re-
quired huge doses (grams). Because of the enor-
mous difference in potency, plasma levels of
various drugs can vary from nanograms per mL to
milligrams per mL. In general, as the molar con-
centrations of a drug in solution increases, the equi-
librium gradient also increases to force the drug
into other compartments. Thus the more drug pre-
sent, the higher the forces pushing it into the milk
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compartment. For this reason alone, the degree and
rate of transfer of a drug into milk generally corre-
lates with the plasma concentration curve. As the
concentration in the plasma peaks (Cmax), it is quite
common that milk levels will then peak as well. Al-
though this is certainly not always true––for exam-
ple, as happens with metformin (Hale et al.,
2002)––the majority of drugs exhibit this feature.
Thus it is important to understand that if a drug is
not absorbed in the mother or if it is rapidly de-
pleted from her plasma compartment to other com-
partments (rapid redistribution), the transfer to her
milk compartment will be quite low. Drugs with
brief half-lives will be eliminated so quickly that
they seldom pose a major risk to the infant, unless
the infant is feeding at Cmax.

Bioavailability

The bioavailability of a medication generally refers
to the amount of drug that reaches the systemic cir-
culation after administration. Depending on the
route of administration (oral, IV, IM, SC, topical),
medications must ultimately pass into the systemic
circulation prior to reaching their intended site of
action or the milk compartment. Fortunately, many
medications are unstable in the gastric milieu, or
are incompletely absorbed by infants. Most topical
medications are poorly absorbed transcutaneously,
so they seldom attain significant plasma levels. If
administered orally, the liver often sequesters or
metabolizes many medications, preventing their
entry into the plasma compartment. Thus the 
poor bioavailability of many products reduces the
exposure level in breastfed infants. Because infants
receive drugs via the mother’s milk, oral bioavail-
ability is of major importance in evaluating poten-
tial risks to the infant. The absolute dose of a
medication received via milk must by design be de-
creased by the percentage of oral bioavailability.
Obviously, poorly bioavailable drugs are ideal for
breastfeeding mothers, as their absorption in the in-
fant is likely to be poor. Box 5–2 provides examples
of medications that are virtually unabsorbed orally
and are unlikely to cause problems in an infant. In
some instances, however, the active medication
may be concentrated in the GI tract of the infant
and cause problems. Diarrhea and thrush are a
common complication following the use of various
antibiotics.

Drug Metabolites

Ordinarily the primary function of drug metabolism
is to make a drug more soluble so that it will be ex-
creted by the renal system. However, there are situa-
tions in which the parent drug (prodrug) is actually
metabolized to an active drug. This is true of valacy-
clovir, codeine, hydroxyzine, fluoxetine, and many
others. In certain drugs––e.g., norfluoxetine, (from
Prozac), normeperidine (from Demerol), cetirizine
(from Atarax, hydroxyzine)––some of these metabo-
lites actually have much longer half-lives than the
parent drug. In these cases, both the metabolite and
parent drug must be evaluated for levels in milk and
for side effects. In the case of meperidine, it is the
metabolite (normeperidine) that is believed to ac-
count for some of the toxicities of this drug.

Calculating Infant Exposure
Perhaps the most important clinical parameter is to
calculate the actual dose received by the infant

BOX 5–2

Medications with Poor
Oral Bioavailability
and Low Risk

Heparin
Large molecular weight proteins
Insulin
Infliximab
Etanercept
Interferons
Aminoglycoside antibiotics
Third generation cephalosporins
Omeprazole
Lansoprazole
Inhaled steroids
Inhaled beta agonists



fants, this level of concern may have to be low-
ered appropriately, depending on the medication.
In this regard, it should always be remembered
that many neonates may have been exposed in
utero to drugs taken by their mothers and that such
exposure may be an order of magnitude greater
than that received via breastmilk. This is the rea-
son that infants exposed in utero to methadone go
through significant withdrawal upon delivery even
with breastfeeding.

Unique Infant Factors

A major function of all clinicians is to evaluate the
relative risk of a medication to the infant. All infants
should be categorized as low, moderate, or high risk
for the medication of interest. Infants at low risk are
generally older infants (6 to 18 months), who can
metabolize and handle drugs relatively efficiently.
Moderate-risk infants are those less than 6 months
old, who suffer from various metabolic problems
such as complications of delivery, apnea, GI anom-
alies, or other metabolic problems. High-risk infants
would include premature infants, neonates, unstable
infants, or infants with poor renal output.

Pediatric patients are often referred to as “thera-
peutic orphans” due to the lack of pharmacody-
namic studies in neonates and infants. Less than 
1 percent of all therapeutic agents have recom-
mended dosing guidelines for the newborn or pre-
mature infant. Early postpartum, a state of relative
achlorhydria, exists the first week and the pH con-
tinues to decrease slowly toward adult values in the
next two years. Weak acids (phenobarbital) may
have reduced absorption and weak bases may have
enhanced absorption due to the higher pH of the in-
fant’s stomach. Since the infant’s exposure is via the
oral route, the oral bioavailability of the medication
is of paramount importance. Drugs with high first-
pass clearance (morphine) are rapidly cleared from
the portal circulation by the liver, even in infants.
Drugs with poor stability in the gut (aminoglyco-
sides, insulin, heparin) are rapidly degraded in the
stomach or intestine. Poor biliary function subse-
quently leads to poor lipid absorption and relative
steatorrhea in newborn or premature infants. Thus
lipid soluble drugs presented in milk would have
poorer bioavailability. Gastric emptying time is pro-
longed in premature infants and in some cases may
alter the absorption kinetics altogether. Values for
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(Dinf). To do so, the actual concentration of medica-
tion in the milk and the volume of milk transferred
must be known. While this information is not al-
ways available, many drugs do have published
studies providing the Cmax concentrations or the av-
erage concentrations (Cav) for the drug. In many
previous studies, the Cmax was the most commonly
reported value. Unfortunately, this frequently over-
estimates the amount of drug actually delivered to
the infant. More recent studies now calculate the
area under the curve (AUC) value for the medica-
tion (Hale et al., 2002). This methodology accu-
rately estimates the average daily intake by the
infant and is much more accurate than the Cmax

estimates.
The volume of milk ingested is highly variable

and depends on the age of the infant, and the extent
to which the infant is exclusively breastfed. Many
clinicians use the 150 cc/kg/day value to estimate
the amount of milk ingested by the infant. The fol-
lowing formula estimates the clinical dose to the 
infant:

Dinf =
Drug concentration in milk 
(at Cmax, or Cav) � Volume of milk ingested

Ultimately, the simplest method for determining
the safety of the medication is to relate the weight-
normalized dose to that used during therapy in in-
fants where specific data are available. For instance,
if the normal dose the mother would receive of a
drug is 10 mg/kg/day, and the infant is receiving 
1 mg/kg/day via milk, then you can estimate that
the relative infant dose (RID) is 10 percent of the
maternal dose. Thus, the most useful and accurate
measure of exposure is to calculate the relative in-
fant dose (RID):

Relative infant = Dinf (mg/kg/day)
dose Maternal dose (mg/kg/day)

Generally expressed as a percentage of the
mother’s dose, this value provides a standardized
method of relating the infant’s dose to the mater-
nal dose. In full-term infants, Bennett (1996) rec-
ommends that a relative infant dose of >10 percent
should be the theoretical “level of concern” for
most medications. Nevertheless, the 10 percent
level of concern is relative and each situation
should be individually evaluated according to the
overall toxicity of the medication. In premature in-
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(3) the ability of the infant to clear the medication.
Table 5–1 provides a list of medications of particular
risk to newborn or premature infants. While the
amount present in milk has been published for
many drugs and their bioavailability is reasonably
well known in adults, the ability of the infant to clear
the medication is highly variable and requires eval-
uation by the clinician. Begg (2000) has estimated
infant clearance to be 5, 10, 33, 50, 66, and 100 per-
cent of adult maternal levels at 24–28, 28–34,
34–40, 40–44, 44–68, and more than 68 weeks post
conceptual age, respectively.

Table 5–1

DRUGS TO AVOID IN BREASTFEEDING MOTHERS OF PREMATURE
OR NEWBORN INFANTS

Drug Possible Side Effect

Acebutolol Has potential to cause hypotension in infant (Boutroy et al., 1986).

ACE inhibitors May cause neonatal hypotension; wait several weeks postpartum (Hale & Berens, 2003).

Alcohol May reduce milk production significantly (Mennella & Beauchamp, 1991).

Amphetamines Potentially high milk levels reported; may cause stimulation of infant (Steiner et al., 1984).

Anticancer agents Cytotoxicity, immune suppression reported (Hale & Berens, 2003).

Caffeine Milk levels small, but neonatal half-life long; symptoms include jitteriness, stimulation (Stavchan-
sky et al., 1988; Nehlig & Debry, 1994).

Cocaine Potential high milk levels, intoxication, and stimulation of infant reported (Chasnoff, Lewis, &
Squires, 1987).

Demerol Neonatal sedation reported; neurobehavioral delay in neonates (Wittels, Scott, & Sinatra, 1990).

Dostinex Reduces milk supply by inhibiting prolactin (Caballero-Gordo et al., 1991).

Ergotamine Reduces milk supply by inhibiting prolactin (White & White, 1980).

Estrogens May reduce milk supply (Booker & Pahl, 1967; Booker, Pahl, & Forbes, 1970; Gambrell, 1970).

Fluoxetine Tremulousness, colic, crying, hypotonia reported (Lester et al., 1993).

Iodine High levels in milk reported; may inhibit thyroid function in neonate (Postellon & Aronow,
1982).

Lithium Levels high in milk, risk high to infant unless monitored closely (Llewellyn, Stowe, & Strader,
1998).

Marijuana May suppress prolactin and/or milk supply; infant will be drug-screen positive for long periods
(Hale & Berens, 2003; Perez-Reyes & Wall, 1982).

Parlodel Reduces milk supply by inhibiting prolactin (Spalding, 1991; Canales et al., 1981).

Progestins Early postnatal use may reduce milk supply (Hale, 2002).

Pseudoephedrine May inhibit milk supply (Aljazaf et al., 2003).

Sulfonamides Displaced bilirubin from binding site; hyperbilirubinemia possible; do not use in G6PD defi-
ciency (Hale & Ilett, 2002).

total body water are higher in neonates than in
adults. Protein binding is decreased and the oxida-
tive and conjugative capacity of the liver is greatly
reduced in neonates (Besunder, Reed, & Blumer,
1988). Interestingly, while the metabolic capacity of
the liver is reduced at first, it rapidly increases and
actually supersedes adult capacity in subsequent
months (Morselli, Franco-Morselli, & Bossi, 1980).
Ultimately, the evaluation of the safety of drugs in
breastmilk depends on three major factors: 
(1) the amount of medication presented in milk, 
(2) the oral bioavailability of the medication, and 
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milk for a brief exposure to medication, then
the risk to the infant is eliminated. Milk pro-
duced during the exposure can be pumped and
discarded.

● Choose medications that produce minimal lev-
els in milk. For example, the antidepressants 
sertraline (Zoloft) or paroxetine (Paxil) produce
milk levels far less than fluoxetine (Prozac) (Ben-
nett, 1996; Kristensen et al., 1998; Kristensen et
al., 1999; Wisner, Perel, & Blumer, 1998).

● Choose medications that are commonly used
in pediatric patients and are considered safe.

● Choose medications such as warfarin with high
protein binding because tissue and milk levels
will be lower.

● Choose medications such as domperidone with
poor blood/brain penetration as they usually
produce lower milk levels.

● Choose medications such as heparin with
higher molecular weights as this factor greatly
reduces transfer into milk.

Effect of Medications on 
Milk Production
Drugs That May Inhibit 
Milk Production

Some medications are well known to affect the rate
of milk production. Because infant weight gain and
development are directly associated with milk pro-
duction, even modest changes in milk supply can
produce major growth complications for the infant.
Drugs that may potentially inhibit milk production
include ergot alkaloids––bromocriptine, cabergo-
line (Dostinex, ergotamine)––estrogens (Treffers,
1999; Sweezy, 1992), progestogens, pseudoephed-
rine (Aljazaf et al., 2003), and to a minor degree al-
cohol (Mennella & Beauchamp, 1991). Table 5–2
presents a list of drugs generally contraindicated in
breastfeeding mothers.

Estrogens have a long but poorly documented
history of suppressing milk (Booker & Pahl, 1967;
Booker, Pahl, & Forbes, 1970; Gambrell, 1970).
While they may have no effect whatsoever in some
mothers, others may be exceedingly sensitive to
them. The onset may be rapid or slow, and the
change in milk production may not be readily no-

Maternal Factors

The plasma compartment is the only source of
medication for the milk compartment. If drugs are
not absorbed by the mother and do not produce
significant plasma levels, then they are of no risk to
the infant. Medications that are not orally bioavail-
able in the mother (for example, oral vancomycin,
magnesium hydroxide, magnesium sulfate, and
many others) do not attain significant plasma levels
and are therefore not hazardous to a breastfed in-
fant. This also includes most, but not all, topical
preparations. Many topical steroids, antibiotics,
and retinoids used over minimal surface areas are
not well absorbed transcutaneously and are virtu-
ally undetectable in the plasma compartment.
One-time injections of local anesthetics such as
those used for dental procedures provide so little
drug that plasma levels are minuscule. Hence, the
acute use of many medications is not usually prob-
lematic as the overall dose transferred to the infant
is low over time.

The amount of milk the mother produces is
very important as well. Milk production the first or
second day postpartum is so low that the overall
dose of medication transferred is usually insignifi-
cant. Also, mothers who are 1 to 2 years postpar-
tum generally have a significantly reduced milk
supply, their infants are much older, and thus the
clinical dose transferred is reduced as well. There-
fore the risk of a medication in a mother with an
18-month-old infant is relatively small.

Minimizing the Risk
The observation of certain procedures may pro-
foundly reduce exposure to medications and risk in
the infant:

● Avoid feeding the infant or pumping breast-
milk at Cmax. Because milk levels are invariably
a function of maternal plasma levels, collect-
ing/breastfeeding at the peak (Cmax) will always
produce higher drug levels in milk. While use-
ful for shorter half-life medications, avoiding
breastfeeding at Cmax is of questionable use
with long half-life medications.

● Temporarily withhold breastfeeding for brief
exposures. If the mother can store sufficient
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ticed by many mothers. Regardless, all mothers
who take estrogen-containing birth control prepara-
tions should be forewarned of the possible effect 
on milk production. When necessary, low-dose
progestogen-only oral contraceptives should be
used, although even these can suppress milk pro-
duction in some mothers if used too early postpar-
tum. The most sensitive time for suppression is
early postpartum before the mothers’ milk supply is
established. Waiting as long as possible (weeks to
months) prior to use is recommended. All mothers
should be warned that in some cases reduced milk
supply may result and they should be observant for
such changes.

Some members of the ergot family are well
known to suppress prolactin levels. Bromocriptine
has been used in the past to reduce engorgement
and inhibit milk production, although it was associ-
ated with numerous cases of cardiac dysrhythmias,
stroke, intracranial bleeding, cerebral edema, con-
vulsions, and myocardial infarction (Dutt, Wong, &
Spurway, 1998; Iffy et al., 1998; Pop et al., 1998;
Webster, 1996). A newer analog, cabergoline, has
proved much safer and is now recommended for
both hyperprolactinemia and inhibition of lactation 
(Ferrari, Piscitelli, & Crosignani, 1995; Webster 
et al., 1992). Doses of 1 mg administered early 
postpartum will completely inhibit lactation. For 

Table 5–2

DRUGS GENERALLY CONTRAINDICATED
IN BREASTFEEDING MOTHERS

Drug Possible Side Effect in Infant/Mother

Amiodarone

Antineoplastic agents

Chloramphenicol

Doxepin

Ergotamine, Cabergoline, 
ergot alkaloids

Iodides

Methotrexate and 
immunosuppressants

Lithium

Radiopharmaceuticals

Ribavirin

Tetracycline (chronic)

Pseudoephedrine

Source: Adapted from Hale and Ilett (2002).

High risk of accumulation due to long half-life and high volume of distribution; cardio-
vascular risks are high; thyroid suppression risk is high (Brackbill, Kane, & Manniello,
1974a; Chatterton, 1978).

Some antineoplastic agents may be used following pumping and discarding of milk;
others may not.

Blood dyscrasias, aplastic anemia, etc. Possible in mother but not reported as a result of
breastfeeding (Kuhnert et al., 1979b).

Dangerous sedation and respiratory arrest reported.

Ergotism poisoning (vomiting and diarrhea) reported; may inhibit prolactin secretion;
reduces milk production; Cabergoline in particular is a potent inhibitor of milk produc-
tion.

Iodides concentrate in milk; thyroid suppression has been noted; Betadine douches
should be avoided.

Potential for a range of symptoms associated with suppression of the immune system;
cyclosporine appears to be low risk (Kuhnert et al., 1979a, 1980); methotrexate may
concentrate in neonatal GI cells.

RID high (18–23%); high potential for toxicity; monitor plasma levels and thyroid func-
tion routinely.

Brief to full interruption of breastfeeding recommended.

No reported milk levels, but following chronic use may lead to hemolytic anemia; cau-
tion recommended.

Brief use ok (< 3 weeks); chronic use not recommended.

May reduce milk supply; caution recommended.
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established lactation, 0.25 mg twice daily for 2 days
has been found to completely inhibit lactation
(Anonymous, 1991; Caballero-Gordo et al., 1991).

There are recent suggestions that the nasal de-
congestant pseudoephedrine may suppress milk
production (Aljazaf et al., 2003a). Studies are still
under way, but mothers should be cautious using
pseudoephedrine, particularly during late-stage lac-
tation (> 8 months), or if they have a poor milk sup-
ply. Box 5–3 provides a list of drugs that are known
to affect milk production negatively.

Drugs That May Stimulate 
Milk Production

The pituitary hormone prolactin is one of the major
determinants of milk production. It is well known
that while prolactin levels must be elevated for milk
production to occur, higher levels of prolactin do
no necessarily increase production (Chatterton et
al., 2000). Hence, prolactin levels and milk produc-
tion are not necessarily related. Initially antenatal
prolactin levels are quite high and then over the
next 6 months drop significantly almost to normal
ranges even though milk production levels are vir-
tually unchanged.

In some mothers, particularly those with prema-
ture infants, prolactin levels may not be sufficient 
to support adequate lactation. In these patients,

medications that inhibit dopamine receptors in the
hypothalamus (metoclopramide, domperidone)
may or may not stimulate milk production.
Dopamine antagonists such as domperidone, meto-
clopramide, risperidone, or the phenothiazine neu-
roleptics are all well known to stimulate milk
production in some patients. The two most com-
monly used dopamine antagonists are metoclo-
pramide (Reglan)(Budd et al., 1993; Ehrenkranz &
Ackerman, 1986; Kaupila, Kivinen, & Ylikorkala,
1981; Kauppila et al., 1983) and domperidone
(Motilium)(Hofmeyr & Van Iddekinge, 1983;
Hofmeyr, Van Iddekinge, & Blott, 1985; Petraglia 
et al., 1985). Metoclopramide is the most frequently
used agent, and in some cases, profoundly stimulates
milk production as much as 100 percent. Unfortu-
nately, it may induce significant depression if ther-
apy is continued for more than 1 month. The
prolactin-stimulating effect of metoclopramide is
dose-related, with doses of 10 to 15 mg TID required
for efficacy. The amount transferred into milk is
small, ranging from 28 to 157 µg/L in the early puer-
perium (Kauppila, Kivinen, & Ylikorkala, 1981),
which is far less than the clinical dose administered
directly to infants (800 µg/kg/d). The most signifi-
cant side effect of metoclopramide is  extra-pyrami-
dal jerks, gastric cramping, and in some cases major
depression.

Domperidone is another dopamine antagonist
that stimulates prolactin levels. It is apparently much
safer since it does not penetrate the blood-brain bar-
rier and thus causes no CNS side effects. However, it
is unfortunately not available in the United States
except through compounding pharmacies. A recent
study of domperidone suggests a mean milk volume
increase of 44.5 percent over 7 days. Milk levels of
domperidone were only 1.2 ng/mL (da Silva, Knop-
pert, & Angelini, 2001). These agents apparently do
not always stimulate milk production in patients
with prolactin levels already above normal, or in
those patients with inadequate breast tissue. But in
many mothers of premature infants, they may be
quite efficacious. Because the milk supply is depen-
dent on elevated prolactin levels, a precipitous with-
drawal of these agents may result in a significant loss
of milk supply. A slow withdrawal is generally rec-
ommended over several weeks to a month to pre-
vent loss of milk supply.

The dopamine agonists are often used inappro-
priately to stimulate milk production in mothers

BOX 5–3

Drugs That May 
Reduce Milk 
Production

● Progestins
● Estrogens
● Ethanol
● Bromocriptine
● Ergotamine
● Cabergoline
● Pseudoephedrine
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with moderate to low milk production. In these
cases, breastfeeding more often, pumping, and re-
duced intervals between breastfeeding may work
much better. In cases where the maternal prolactin
levels are probably already elevated, dopamine ag-
onists often fail to work at all.

Herbs

The stimulation of milk production by the use of
herbals is extraordinarily common therapy today.
However, good supporting data suggesting that
these agents stimulate milk production is mini-
mal to nil. Fenugreek is the most commonly used
herbal for this purpose. In a recent abstract of 10
women who ingested three capsules three times
daily, the average milk production during the week
increased significantly from 207 mL/day (range
57–1057 mL) to 464 mL/day (range 63–1140 mL)
(Swafford & Berens, 2000). No untoward effects
were reported; however, this was not a blinded or
controlled study.

Review of Selected Drug Classes
Analgesics

Analgesics are the most commonly used medica-
tions in breastfeeding mothers. While the non-
steroidal anti-inflammatory agents (NSAIDS) are
most frequently used, opioids such as mor-
phine, codeine, and hydrocodone are most com-
monly given during the early postpartum period
for pain relief. Selected analgesics are reviewed in
Table 5–3.

NSAIDS. Of the NSAID family, ibuprofen and
ketorolac are perhaps ideal agents with low rela-
tive infant doses (< 0.6 percent). Not only is ibupro-
fen cleared for use in infants, its milk levels are
generally subclinical. Naproxen is suitable for
short-term use (a few days), but bleeding, hemor-
rhage, and acute anemia have been reported in a
7-day-old infant (Figalgo, 1989). Recent data from
unpublished research on newer COX2 inhibitors

Table 5–3

RELATIVE INFANT DOSE AND CLINICAL SIGNIFICANCE OF
SELECTED ANALGESICS

Relative Lactation 
Drug Infant Dose Clinical Significance Risk Category

Fentanyl < 3 Milk levels low; no untoward effects rom exposure L2
to milk.

Indomethacin 0.4 Milk levels low; plasma levels low to undetectable L3
in infants; caution with chronic administration.

Ketorolac 0.16–0.4 Milk levels are very low; no untoward effects L2
reported.

Meperidine; pethidine 1 Neurobehavioral delay, sedation noted from L2
long half-life metabolite; avoid. L3 postpartum

Methadone 2.6, 5.6, 2.4, 1.0 Milk levels low; approved for use in breastfeeding L3
mothers; will not prevent neonatal 
abstinence syndrome.

Morphine 5.8 Oral bioavailability poor; milk levels generally low; L3
considered safe; observe for sedation.

Naproxen 3.0 Long half-life; may accumulate in infant; bleeding,  L3
diarrhea reported in one infant; short-term use L4 (chronic)
acceptable; avoid chronic use.

Source: Adapted from Hale and Ilett (2002).



such as celecoxib and valdecoxib suggest that milk
levels are quite low, much less than 200 µg/L and
even lower with valdecoxib. These agents may yet
prove to be useful and suitable alternatives to the
older NSAIDs.

Aspirin, due to its causal association with
Reye’s syndrome, is not generally recommended in
breastfeeding mothers. However, the amount of as-
pirin in milk is quite low and it could be used in low
maternal doses (82 mg/d) to inhibit platelet func-
tion, but this involves some risk to the infant. The
relative infant dose is reported to be about 2.4 per-
cent of the maternal dose (Bailey et al., 1982).

Methadone. Methadone is widely used in the
treatment of opiate addiction and is commonly
used in pregnant patients. Methadone levels in milk
are dependent on the dose, but generally range
from 2.8 to 5 percent of the maternal dose (Begg et
al., 2001; Wojnar-Horton et al., 1997). Because of
these low levels in milk, neonatal abstinence syn-
drome may occur in a high percentage of breastfed
newborns whose mothers take methadone during
pregnancy (Ostrea et al., 1976; Strauss et al., 1974).
In a recent study by McCarthy (2000), methadone
concentrations in milk ranged from 27 to 260 µg/L
in patients receiving 25 to 180 mg/d. Assuming
milk intake of 475 mL/d, the average infant would
receive only 50 µg/d or 0.97 percent of the mater-
nal dose in these studies.

Morphine and Congeners. The data on mor-
phine are unfortunately somewhat varied. Older
studies suggested the amount of morphine in milk
was minimal to undetectable. In a study of epidural
morphine, the concentration in milk following two
4 mg epidural doses was only 82 µg/L (Wittels,
Scott, & Sinatra, 1990) Other studies (Robieux et
al., 1990) suggest higher levels (10-100 µg/L). Com-
bined with its poor oral bioavailability (< 25 per-
cent), and minimal milk levels, morphine does not
appear to be significantly hazardous to most breast-
feeding infants so long as the maternal doses are
low to moderate, and the infant is stable.

Codeine and hydrocodone are without doubt
the most commonly used opiate analgesics in
breastfeeding mothers. Although some cases of
neonatal sedation and apnea have been reported
with codeine, the majority of infants are unaffected
by these agents. While the studies on these drugs
are poor, they suggest that after 48 hours of ex-

posure to 12 doses of 60 mg codeine, the estimated
dose of codeine in 2000 ml of milk was only 0.7
mg or 0.1 percent of the maternal dose. Bennett
(1996) suggests the relative infant dose is 1.4 per-
cent. Few problems have been reported although
infant sedation can occur. Codeine and hy-
drocodone are considered safe when used in mod-
erate to low doses in most patients. No data are
available for hydrocodone.

Meperidine. The use of meperidine in the perina-
tal period is increasingly controversial. Although the
use of meperidine in obstetrics is common, it is gain-
ing disfavor as more and more sedation is reported
in newborn infants. Meperidine administered to
mothers has been found to produce neonatal respi-
ratory depression, decreased Apgar scores, lower
oxygen saturation, respiratory acidosis, and abnor-
mal neurobehavioral scores.(Brackbill, Kane, &
Manniello, 1974a, 1974b; Hodgkinson et al., 1978,
1979). Meperidine is metabolized to normeperidine,
which is both active and has a half-life of approxi-
mately 62 to 73 hours in newborns. Because of this
prolonged half-life, neonatal depression after expo-
sure to meperidine may be profound and prolonged
(Brackbill, Kane, & Manniello, 1974a). Small but sig-
nificant amounts of meperidine and normeperidine
are secreted into human milk (Quinn et al., 1986),
and have been found to produce changes in neu-
rocognitive function in some infants (Wittels, Scott,
& Sinatra, 1990).

Fentanyl. The transfer of fentanyl into human
milk is low. In women receiving doses varying from
50 to 400 µg intravenously during labor, the
amount found in milk was exceedingly low 
(< 0.05 µg/L), generally below the limit of detec-
tion (Leuschen, Wolf, & Rayburn, 1990).

Antibiotics

Aside from analgesics, the most commonly used
class of medications in breastfeeding mothers is an-
tibiotics. Virtually all of the penicillins and
cephalosporins have been studied and are known
to produce only trace levels in milk (Blanco et al.,
1983; Kafetzis, Lazarides, & Siafas, 1980; Kafetzis,
Siafas, & Georgakopoulos, Matsuda, 1984; Shyu et
al., 1992; Yoshioka et al., 1979; Bourget, Quinquis-
Desmaris, & Fernandez, 1993). Some changes in in-
testinal flora are to be expected (Table 5–4).
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Table 5–4

RELATIVE INFANT DOSE AND CLINICAL SIGNIFICANCE
OF ANTIBIOTICS

Relative Infant Lactation Risk
Drug Dose (%) Clinical Significance Category

Acyclovir 1.1, 1.5 Infant dose low; safe. L2

Amoxicillin 1.3 Observe for change in intestinal flora; compatible. L1

Ampicillin 0.24 Observe for change in intestinal flora; compatible. L1

Azithromycin 5.8 Observe for change in intestinal flora; compatible. L2

Cefazolin 0.8 Observe for change in intestinal flora; compatible. L1

Cefepime 0.3 Observe for change in intestinal flora; compatible. L2

Cefoperazone 0.9 Observe for change in intestinal flora; compatible. L2

Cefotaxime 0.3 Observe for change in intestinal flora; compatible. L2

Cefoxitin 0.2 Observe for change in intestinal flora; compatible. L1

Cefprozil 0.3 Observe for change in intestinal flora; compatible. L1

Ceftazidime 0.9 Observe for change in intestinal flora; compatible. L1

Ceftriaxone 0.9 Observe for change in intestinal flora; compatible. L2

Cephalexin 0.5 Observe for change in intestinal flora; compatible. L1

Ciprofloxacin 2.6, 2.0 Recently approved by AAP; one case of L4
pseudomembranous colitis reported; observe for 
changes in gut flora.

Clindamycin (oral) 1.6 Observe for changes in intestinal flora; L3
pseudomembranous colitis reported in one infant;
probably safe.

Cloxacillin 0.8 Observe for change in intestinal flora; compatible. L2

Dicloxacillin 1.2 Observe for change in intestinal flora; compatible. L1

Doxycycline 4 Infant dose low; bioavailability poor; safe for acute L3
use; do not use chronically. L4 chronic

Erythromycin 1.4 Observe for change in intestinal flora; compatible; L1
hypertonic pyloric stenosis reported in one case.

Fluconazole 12.6 Safe; no untoward effects have been reported. L2

Gentamicin 2.1 Observe for change in intestinal flora; compatible. L2

Isoniazid 13.5 Caution; monitoring of infant for liver toxicity L3
and neuritis recommended.

Metronidazole 13, 9.9, 12.6, 29 Milk levels moderately high, but significantly less L2
than pediatric therapeutic dose (15mg/kg/d); with 
high doses, discontinue breastfeeding for 12–24 hr 
after dose.

Nitrofurantoin 0.7 Safe; no untoward effects reported; caution for L2
infants with G6PD

Ofloxacin 3.2 Probably safe but observe for changes in intestinal L3
flora.

Rifampicin 11 Probably safe; minimal data available. L2



152 Anatomical and Biological Imperatives

The transfer of the older tetracyclines into
human milk is very low. Furthermore, when mixed
with calcium salts, the bioavailability of these tetra-
cyclines is significantly reduced and it is unlikely
that the infant would absorb the minuscule levels
present in milk. However, doxycycline absorption
is largely delayed, not blocked. Short-term admin-
istration of these compounds for up to 3 weeks 
is permissible. Long-term use such as treatment 
for acne, is not recommended in breastfeeding
mothers due to the possibility of dental staining in
the infant and reduced growth rate in the epiphy-
seal growth plates.

The fluoroquinolones are somewhat controver-
sial. Although the dose received via milk is far too
low to induce arthropathy, pseudomembranous col-
itis has been reported, although this can occur with
any antibiotic (Harmon, Burkhart, & Applebaum,
1992). Ciprofloxacin concentrations in human milk
vary over a wide range (Cover & Mueller, 1990;
Gardner, Gabbe, & Harter, 1992; Giamarellou,
Kolokythas, & Petrikkos, 1989). Studies of the new
fluoroquinolones suggest that ofloxacin concentra-
tions in milk are probably lowest. Ciprofloxacin has
recently been approved for use in breastfeeding
mothers by the Academy of Pediatrics (Anony-
mous, 2001).

Metronidazole is a commonly used antimicro-
bial in pediatric patients. Older studies in rodents
suggesting that metronidazole may be mutagenic
have never been duplicated in humans. Following
an oral dose of 400 mg three times daily, the maxi-
mum concentration in milk averaged 15.5 mg/L
(Passmore et al., 1988).

Relative infant doses reported are moderate ap-
proximating 9–13 percent of the maternal dose.
Thus far no untoward effects have been reported in

a breastfed infant. High maternal doses (PO) such
as 2 g for treatment of trichomoniasis may poten-
tially produce high milk levels. In these patients a
brief interruption of breastfeeding is recommended
for 12 to 24 hours.

Following the use of intravenous metronidazole,
milk levels have not been reported. However, with a
short withholding period of a few hours (2–3 hr) 
to avoid the peak, maternal plasma levels rapidly fall
to levels similar to those following oral administra-
tion. Intravaginal and topical applications do not
produce significant plasma levels and do not require
changes in breastfeeding recommendations.

Erythromycin and azithromycin levels in milk
are quite low. Following a dose of 2 g erythromycin
daily, milk levels varied from 1.6 to 3.2 mg/L of
milk (Knowles, 1972). However, recent data sug-
gests that erythromycin when given to breastfeed-
ing mothers early postpartum (1–2 weeks) may
increase the risk of pyloric stenosis (Sorensen et al.,
2003). Azithromycin transfer to milk is minimal
and produces a clinical dose of approximately 0.4
mg/kg/day (Kelsey et al., 1994).

Sulfonamides displace bilirubin from its albu-
min-binding site, and therefore they should not be
used in newborns. However, they can be used later.
Sulfisoxazole milk levels are low and only 1 percent
of the maternal dose is transferred to the infant
(Kauffman, O’Brien, & Gilford, 1980). The transfer
of trimethoprim, which is commonly used in sul-
fonamide products, is minimal.

The use of antifungals in breastfeeding mothers
is popular due to suggestions of topical and intra-
ductal candidiasis. Without doubt, traumatized nip-
ples are sometimes colonized with C. albicans.
Virtually all infants have oral thrush at one time or
another. Thus far, no data are available that support

≈Table 5–4 (cont.)

Streptomycin 0.6 Observe for change in intestinal flora; compatible. L3

Tetracycline 1.35 Short-term use safe; bioavailability in milk is low to L2
nil; caution with long-term use.

Vancomycin 6.6 Safe; oral bioavailability low to nil; observe for L1
changes in intestinal flora.

Source: Adapted from Hale and Ilett (2002).
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the growth of C. albicans in ductal tissue, particu-
larly in immunocompetent mothers.

Topical antifungals such as nystatin or micona-
zole are often used to treat topical candidiasis. Al-
though there is some controversy about the
migration of C. albicans deep into ductal tissues of the
breast, some patients respond quite well to several
weeks of oral antifungals such as fluconazole. The
transfer of fluconazole has been studied and is re-
ported to be < 12 percent of the maternal dose. This
is still considerably less than the clinical dose com-
monly used in neonates. While there is some risk of
elevated liver enzymes, none have been reported
following exposure to fluconazole in breastmilk.

Acyclovir is a potent antiviral commonly used
for herpes infections. Levels in milk are quite low
and the oral bioavailability in an infant is low as well.
Following doses as high as 4 g/day, breastmilk con-
centrations ranged from 4.2 to 5.8 mg/L or about 1.3
percent of the maternal dose (Taddio, Klein, &
Koren, 1994). Because the oral bioavailability is
poor (< 15 percent), the clinical dose to the infant via
milk is small.

Antihypertensives

Antihypertensives are commonly used early post-
partum, and longer in breastfeeding mothers, but as
a family they require a higher degree of caution.
Several beta blockers (atenolol, acebutolol) have
been reported to produce dangerous cyanosis,
bradycardia, and hypotension in some breastfed in-
fants (Boutroy et al., 1986). Infants should be
closely monitored for these symptoms following
therapy. Certain beta blockers are safer than others
and the careful selection of an appropriate medica-
tion is highly recommended.

Early postpartum, some infants have difficulty
controlling their blood pressure. Angiotensin con-
verting enzyme inhibitors (ACEi), due to their po-
tency, are significantly dangerous early postpartum,
particularly in infants who are borderline hypoten-
sive. ACE inhibitors should not be used in breast-
feeding mothers until their infants can maintain
adequate control of their blood pressure. It is there-
fore recommended that the ACEi family be
avoided for at least several weeks postpartum in
breastfeeding mothers. Afterward, captopril and
enalapril are preferred due to lower milk levels.

Of the calcium channel blockers, nifedipine has
been studied and its concentration in milk is quite
low. It has also been used extensively to control
blood pressure in hypertensive breastfeeding pa-
tients and to treat Raynaud’s phenomenon of the
nipple. While the amount in milk varies depending
on study, the clinical dose received by the infant is
generally less than 8 µg/kg/day (Penny & Lewis,
1989). Two other studies of verapamil transfer into
milk have reported relative infant doses of 0.1 to 1
percent (Andersen, 1983; Anderson et al., 1987).

Other antihypertensives such as hydralazine
and methyldopa are commonly used in pregnant
patients. Studies suggest that their breastmilk levels
are quite low and do not produce clinical changes
in breastfed infants ( Jones & Cummings, 1978;
Liedholm et al., 1982; White et al., 1985).

Psychotherapeutic Agents

Sedatives and Hypnotics. The most commonly
used sedative medications are benzodiazepines.
Most benzodiazepine anxiolytics have been thor-
oughly studied in breastfeeding mothers. Levels 
of diazepam (Wesson et al., 1985), lorazepam
(Whitelaw, Cummings, & McFadyen, 1981; Sum-
merfield & Nielsen, 1985), and midazolam (Mathe-
son, Lunde, & Bredisen, 1990b) have been reported
and are quite low (Table 5–5). However, some in this
family have rather prolonged half-lives and some
medication does transfer to the infant as is evidenced
by minor withdrawal symptoms.

The intermittent use of diazepam, midazolam,
or lorazepam has not been associated with signifi-
cant sedation in breastfed infants. In a prospective
study of 42 women ingesting sedatives while breast-
feeding, there were only three reports of slight seda-
tion in their infants (Ito, Blajchman, & Stephenson,
1993). Lorazepam has a shorter half-life than di-
azepam (12 hr). When administered as premedica-
tion in 3.5 mg oral doses, milk concentrations were
only 8–9 µg/L, which is far too low to be clinically
relevant (Summerfield & Nielsen, 1985). Other
studies suggest high levels (23–82 µg/L), but were
not reported to produce neurobehavioral effects in
breastfed infants (McBride et al., 1979).

In a mother who received alprazolam 0.5 mg 2
to 3 times daily (PO) during pregnancy, a neonatal
withdrawal syndrome was reported in the breastfed
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Table 5–5

RELATIVE INFANT DOSE AND CLINICAL SIGNIFICANCE
OF PSYCHOTROPIC DRUGS

Relative Infant Lactation Risk
Drug Maternal Dose Dose (%) Clinical Significance Category

Citalopram

Diazepam

Fluoxetine

Fluvoxamine

Haloperidol

Lithium

Lorazepam

Midazolam

Olanzapine

Paroxetine

Risperidone

Sertraline

Temazepam

20–60 mg/d

30 mg/d
30 mg/d

20–80 mg/d
(0.51 mg/kg/d)
7–65 mg/d
(0.17–0.85 mg/kg/d)

200 mg/d
(2.86 mg/kg/d)
100 mg/d

10 mg/d
29 mg/d

15 mmol/d

5 mg/d
3.5 mg/d

15

15 mg/d

20–30 mg/d
10–50 mg/d

6 mg/d

50 mg/d
25–200 mg/d

10–20 mg/d

3.7

3.0
2.7

3.4

4.4

0.5

0.52

2.4
0.2

56

2.5
2.8

0.6

1.05

1.4
1.7–2.3

0.84

0.9
0.3–1.9

No data

Infant levels extremely low; som-
nolence reported; most studies
show no untoward effects.

Sedation minimal; acute or occa-
sional use acceptable; avoid pro-
longed exposure.

Fluoxetine and norfluoxetine
found in 55–77% of infants; not
recommended in preterm or very
young neonates, or in high mater-
nal doses.

No adverse effects in 2 infants;
probably safe.

Infant dose minimal; no unto-
ward effects noted; caution rec-
ommended.

Severe sedation in some infants;
monitoring of milk and/or infant
serum concentrations mandatory;
plasma levels in infants vary from
30–40% of maternal levels 2
weeks postpartum.

Infant dose low; no untoward ef-
fects noted in breastfeeding in-
fants; observe for sedation.

Milk levels are low; no sedation
noted in infants; use caution but
probably safe.

No adverse effects noted but data
are preliminary; probably safe.

Minimally detected in several in-
fants; no adverse effects; safe.

Single case; no infant data; use
caution.

Milk levels low; levels in some in-
fants extremely low; no adverse
effects; preferred; safe.

Milk concentrations in 9 mothers
were extremely low; depending
on dose, should be relatively safe.

L3

L3
L4 chronic

L2 in older infants
L3 in neonates

L2

L2

L4

L3

L3

L3

L2

L3

L2

L3
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infant the first week postpartum (Anderson &
McGuire, 1989). Such data suggest that the amount
of alprazolam in breastmilk is insufficient to prevent
a withdrawal syndrome following prenatal expo-
sure. Furthermore, in another case of infant expo-
sure solely via breastmilk, the mother took
alprazolam (dosage unspecified) for 9 months while
breastfeeding and withdrew herself from the med-
ication over a 3-week period (Anderson & McGuire,
1989). The mother reported withdrawal symptoms
in the infant, including irritability, crying, and sleep
disturbances. Thus short-term use of certain benzo-
diazepines (i.e., diazepam, midazolam, or lo-
razepam) for 1 or 2 weeks is unlikely to produce
problems, but long-term daily exposure could be
problematic.

The use of phenothiazine sedatives such as
Phenergan or Thorazine may increase sleep apnea
(Kahn, Hasaerts, & Blum, 1985) and the risk of SIDS
(Cantu, 1989), and should probably be avoided in
breastfeeding mothers if possible. The transfer of
phenobarbital is moderate, averaging 2.74 mg/L fol-
lowing a dose of 30 mg four times daily (Nau et al.,
1982). Maternal and infant plasma levels should be
monitored occasionally and kept in the normal
range to prevent high levels in the infant. Phenobar-
bital is not usually a major problem in neonates or
premature infants, as the bioavailability of pheno-
barbital in premature infants is generally considered
poor, but caution is recommended.

Antidepressants. The incidence of postpartum
depression has either risen markedly or is being re-
ported more often. At present, about 10–15 percent
of postpartum women report clinical depression, al-
though approximately 80 percent experience post-
partum blues (O’Hara et al., 1990). In the past, the
use of antidepressants in breastfeeding mothers has
been discouraged. However, recent information

suggests that depression itself has major negative
implications for infants and that it may interfere
with optimal parenting producing significant neu-
robehavioral delay in infants (Lee & Gotlib, 1991;
Sinclair & Murray, 1998; Zekoski, O’Hara, & Wills,
1987). Many women presenting with depressive
symptoms may not require pharmacotherapy. Early
postpartum, sleep deprivation, and stress are clearly
normal, and general support may be all that is re-
quired. But in some patients with severe depression,
therapy is clearly indicated. For these reasons, it is
important that major depression in breastfeed-
ing women be closely monitored and if necessary,
treated.

In past years, the older tricyclic antidepressants
were the mainstay of depressive therapy. While
they have been thoroughly studied in breastfeeding
mothers and are generally considered safe, poor pa-
tient compliance and a high side effect profile gen-
erally preclude their use. Weight gain, sedation, and
anticholinergic symptoms such as dry mouth,
blurred vision, and constipation are major draw-
backs to their use as antidepressants.

With the introduction of the selective serotonin
reuptake inhibitors (SSRIs), the use of antidepres-
sants has increased enormously. In general, the
SSRIs are well tolerated and highly effective, and
there are an increasing number of studies showing
they are relatively safe in breastfeeding mothers.
Clinical studies of sertraline (Zoloft) and paroxetine
(Paxil) clearly suggest that transfer of these agents
into milk is quite minimal and virtually no side ef-
fects have been reported in numerous breastfed in-
fants (Altshuler et al., 1995; Kristensen et al., 1998;
Stowe et al., 1997; Stowe et al., 2000). At least three
cases of colic, prolonged crying, vomiting, tremu-
lousness, and other symptoms have been reported
following the use of fluoxetine (Prozac) in breast-
feeding women, although these numbers are prob-

Venlafaxine

Source: Adapted from Hale and Ilett (2002).

150–450 mg/d
(6.1 mg/kg/d)
225–300 mg/d
(2.9 mg/kg/d)

3.5

3.2

No adverse effects reported; use
cautiously.

L3

Table 5–5 (cont.)
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ably quite small compared to the thousands of in-
fants who have breastfed without side effects. Re-
cent data suggest that fluoxetine may reduce weight
gain in breastfed infants (Chambers et al., 1999)
and may reduce growth and development in ado-
lescents (Weintrob et al., 2002). Therefore, fluoxe-
tine should be viewed as a less preferred SSRI for
breastfeeding mothers.

The mixed serotonin and norepinephrine re-
uptake inhibitor venlafaxine has now been studied
in nine breastfeeding women (Ilett, Kristensen, &
Hackett, 2002; Ilett et al., 1998). In the nine infants,
the relative infant dose for venlafaxine averaged 3.5
percent and for its active metabolite (o-desmethyl-
venlafaxine), 6.8 percent. Moreover, no adverse ef-
fects were noted in their infants despite milk
concentrations of up to 8.2 mg/kg/d.

Citalopram is a new SSRI antidepressant sim-
ilar in effect to Prozac and Zoloft although more
selective for the receptor site. In an excellent study
of seven women receiving an average of 0.41
mg/kg/d citalopram, the average peak level (Cmax)
of citalopram was 154 �g/L and 50 �g/L for
demethylcitalopram (Rampono et al., 2000). How-
ever, average milk concentrations (AUC) were
lower and averaged 97 �g/L for citalopram and
36 �g/L for demethylcitalopram during the dos-
ing interval. Low concentrations of citalopram
(around 2 to 2.3 �g/L) were detected in only three
of the seven infant’s plasma. No adverse effects
were found in any of the infants. The authors es-
timate the daily intake to be approximately 3.7
percent of the maternal dose.

We have limited data on bupropion (Well-
butrin, Zyban), but milk levels have been reported
to be low (Briggs, Samson, & Ambrose, 1993).
However the author has received three case reports
suggesting that bupropion may reduce milk supply.
Close monitoring of infant weight gain and the
mother’s milk supply is suggested.

Neonatal withdrawal symptoms characterized
by poor adaptation, jitteriness, irritability, and poor
gaze control after gestational exposure to selective
SSRIs has been reported for fluoxetine (Chambers
et al., 1996; Spencer & Escondido, 1993), sertraline,
and paroxetine (Stiskal et al., 2001). However, long-
term changes in psychomotor or neurodevelop-
ment have not been noted (Nulman et al., 1997).

Antimanic Preparations. The treatment of
bipolar syndrome in breastfeeding mothers is
somewhat controversial. Lithium, valproate, and
carbamazepine have relatively well-established 
efficacy in acute mania. However, due to the signif-
icant toxicity of lithium, some caution is recom-
mended. Lithium is both small in molecular weight
and unbound in the plasma compartment. As such,
it produces relatively high levels in human milk and
some reported toxicity (Llewellyn et al., 1998;
Sykes, Quarrie, & Alexander, 1976; Tunnessen &
Hertz, 1972). Recent data suggest that lithium
plasma levels in breastfed infants are moderate, ap-
proximately 30–40 percent of the maternal level
(Fries, 1970; Sykes, Quarrie, & Alexander, 1976;
Tunnessen & Hertz, 1972). However, lithium
plasma levels can change dramatically with state of
hydration, particularly in the infant with dehydra-
tion, and careful monitoring of plasma lithium lev-
els in mother and infant is strongly recommended.
Because lithium affects thyroid function, thyroid
panels should be routinely ordered as well.

Newer studies of valproic acid suggest that this
medication is quite efficacious in treating acute
mania. More rapid in onset, two placebo-controlled
studies have reported clinically significant superi-
ority of divalproex over placebo (Bowden et al.,
1994; Pope et al., 1991). The transfer of valproic
acid into milk is generally considered quite low.
In a study of six women receiving 9.5 to 31
mg/kg/d valproic acid, milk levels averaged 1.4
mg/L while maternal serum levels averaged 45.1
mg/L (Nau et al., 1981). The average milk/serum
ratio was 0.027. Most authors agree that the amount
of valproic acid transferring to the infant via milk
is low. Breastfeeding would appear safe. However,
the infant should be closely monitored for liver
and platelet changes. Thus in breastfeeding moth-
ers with mania, valproic acid may be effective and
safer than lithium.

Antipsychotics. The published literature on the
transfer of antipsychotics into milk is limited. How-
ever, older data seem to suggest that the phenoth-
iazines and thioxanthenes transfer into milk in
rather limited amounts.(Blacker, 1962; Wiles, Orr,
& Kolakowska, 1978). Moderate sedation has 
been reported in some infants (Wiles, Orr, & Kola-
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kowska, 1978) and the use of phenothiazines has
been reported to produce significant increases in
sleep apnea in neonates (Kahn, Hasaerts, & Blum,
1985). An increased risk of sudden infant death syn-
drome has also been suggested (Kahn, Hasaerts, &
Blum, 1985; Pollard & Rylance, 1994). For these
reasons, the older phenothiazines and thiozanthines
should probably be avoided in breastfeeding
women.

The transfer of haloperidol into milk is lim-
ited and no sedation has been reported (Stewart,
Karas, & Springer, 1980; Whalley, Blain, & Prime,
1981). However, the newer atypical antipsychotics
may be the best choice of therapy. Risperidone
levels are reportedly quite low with an estimated
relative infant dose of 4.3 percent (Hill et al., 2000).
Levels of olanzapine have just been published. In
a study of five lactating women, the median rela-
tive infant dose was 1.6 percent of the maternal
dose. No effects were noted in any of the infants.
It is not known if this would be detrimental to an
infant, but these levels are quite low (Croke, Buist,
& Hackett, 2002).

Corticosteroids

Corticosteroids in general do not apparently trans-
fer well into human milk. Following moderately
high doses of prednisone (80 mg), the clinical dose
transferred via milk is only 10 �g/kg, which is ap-
proximately 10 percent of the endogenous produc-
tion (Ost et al., 1985). Prednisone and prednisolone
transfer into milk has been found to be limited, even
with larger doses (Berlin, 1979). Even following
chronic doses of methylprednisolone (6–8 mg/d),
no untoward side effects were noted in the infants
(Coulam, Moyer, & Jiang, 1982).

The use of high-potency inhaled steroids in
asthmatics should pose no problem whatsoever pri-
marily because plasma levels are exceedingly low.
In the case of high intravenous doses, such as those
given with multiple sclerosis or acute immune reac-
tions, plasma levels of these steroids fall rapidly due
to redistribution. A brief interruption of a few hours
should suffice to limit exposure in the milk (Hale &
Ilett, 2002).

With most lower-potency topical steroids, the
transcutaneous absorption is generally minimal.

However, following the use of high-potency topical
steroids over a large body surface, significant
plasma levels are measurable. In these instances, a
risk versus benefit assessment may be required con-
cerning breastfeeding, particularly because these
agents are extremely potent.

Thyroid and Antithyroid Medications

The primary objective of treating patients with thy-
roid supplements is to increase their plasma thy-
roxine levels into the euthyroid range. Hence it
should be obvious that once accomplished that sup-
plementation with thyroxine is no different than
breastfeeding in a normal euthyroid mother. Re-
gardless, the amount of thyroxine transferred into
human milk is invariably low (Mizuta et al., 1983;
Oberkotter, 1983). There are no contraindications
to breastfeeding and using thyroid supplements as
long as normal thyroxine levels in the maternal
plasma are maintained.

In hyperthyroid states both propylthiouracil
(PTU) and methimazole have been thoroughly
studied. PTU levels in milk are at least ten times
lower than the maternal plasma level. Following a
dose of 400 mg, the average amount of PTU trans-
ferred over 4 hours was only 99 ug (Kampmann, Jo-
hansen, & Hansen, 1980). Using radio labeled PTU,
only 0.08 percent of the maternal dose transferred
into milk over 24 hours (Low, Lang, & Alexander,
1979). Thus far no changes in the infants thyroid
function have been reported.

Carbimazole is metabolized to the active
metabolite, methimazole. Levels depend on mater-
nal dose but appear too low to produce clinical ef-
fect. In one study of a patient receiving 2.5 mg
methimazole every 12 hours, the dose to the infant
was calculated at 16 to 39 �g/d (Tegler & Lindstrom,
1980). This was equivalent to 7–16 percent of the
maternal dose. In a study of 35 lactating women re-
ceiving 5 to 20 mg/day of methimazole, no changes
in the infant thyroid function were noted in any in-
fant, even in those mothers at higher doses (Azizi,
1996).

Furthermore, in a study of 11 women who were
treated with the methimazole derivative carbima-
zole (5 to 15 mg daily, equal to 3.3 to 10 mg methi-
mazole), all 11 infants had normal thyroid function



following maternal treatments (Lamberg et al.,
1984). In a large study of over 139 thyrotoxic lac-
tating mothers and their infants, even at methima-
zole doses of 20 mg/day, no changes in infant TSH,
T4, or T3 were noted in over 12 months of study
(Azizi et al., 2000).

Drugs of Abuse
The risk versus benefit determination in women
with a history of drug abuse and who want to
breastfeed is enormously difficult. Each health-care
provider must evaluate the relative risk that the
mother will return to the use of these various med-
ications. While with some of these drugs the overall
risk of the medication may be lower, some drugs of
abuse could be horribly detrimental to breastfeed-
ing infants, and the risk assessment is thus ex-
tremely important. Mothers who appear unlikely to
adhere to a drug-free existence should probably be
advised to feed formula.

Because most drugs of abuse are psychotrop-
ics, they pass readily into the brain and in some
instances, the breast milk compartment as well.
The most dangerous compounds are the hallu-
cinogens, such as LSD and phencyclidine. Moth-
ers who are drug-screen positive for these
substances should be strongly warned that these
agents are the most dangerous of this group and
pose significant hazard to their infants. Ampheta-
mines and methylphenidate do pass into milk but
the levels may not be high enough to pose a major
hazard to most infants, although this is as yet un-
clear. Milk/plasma ratios with the amphetamines
range from 3 to 7 (Steiner et al., 1984). Interest-
ingly, cocaine levels in milk have never been re-
ported. Cocaine undoubtedly enters milk avidly
but as yet we do not have explicit data. However,
we do know that cocaine can induce excitement
in a breastfed infant when ingested by the mother
(Chasnoff, Lewis, & Squires, 1987).

The effect of marijuana in breastfeeding moth-
ers is unclear. Thus far, neurobehavioral effects on
the infants have not been reported even in heavy
users (Perez-Reyes & Wall, 1982; Tennes et al.,
1985). Marijuana passes rapidly out of the plasma
compartment and enters adipose tissue. Because of

this rapid redistribution, milk levels are apparently
low. However, infants will continue to be drug-
screen positive for long periods (perhaps weeks).

Ingestion of heroin in breastfeeding mothers
has not been well studied. Heroin is almost in-
stantly deacetylated to its metabolite, morphine.
While morphine is considered a good choice anal-
gesic for breastfed infants, the major problem with
heroin ingestion is the enormous dose sometimes
used by addicts. Hence, levels of the metabolite
(morphine) in milk could be potentially quite large
and therefore hazardous to the infant.

Mothers should be advised that all of these psy-
chotropic medications readily enter milk, and that
their infants may be at high risk of sedation, apnea,
or death if the dose is high enough. Furthermore, all
mothers should be advised that regardless of the
clinical effect on the infant, their infants will be
drug-screen positive for many days, perhaps weeks,
following their use. Suggested pumping and dis-
carding periods are suggested in Table 5–6.
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Table 5–6

SUGGESTED DURATION FOR
INTERRUPTED BREASTFEEDING
FOLLOWING USE OF DRUGS
OF ABUSE

Drug Interrupt Feeding

Amphetamines, Ecstasy, 24–36 hours
MDMA

Barbiturates 48 hours

Cocaine, crack 24 hours

Ethanol 1 hour per drink, 
or until sober

Heroin, morphine 24 hours

LSD 48 hours

Marijuana 24 hours

Phencyclidine, PCP 1–2 weeks

Source: Adapted from Hale and Ilett (2002).
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Radioisotopes
The use and transfer of radio-labeled substances is of
major importance to breastfeeding mothers. Com-
monly used as diagnostic tools, the majority of these
radioactive compounds have rather brief half-lives
and do not pose a major problem for breastfeeding
mothers. They can simply pump and discard their
milk for 12 to 24 hours and continue to breastfeed.
However, with the use of I-131, Gallium-67, or Thal-
lium-201, longer pumping periods may be necessary
and may preclude breastfeeding altogether.

The most comprehensive source of information
is published by the Nuclear Regulatory Commis-
sion (NRC) (Table 5–7) and is both accurate and
thorough. Mothers who are required to take these
medications are urged to follow these guidelines.
The most dangerous radioisotope is Iodine-131. It is
concentrated in human milk (by a factor of approx-
imately 23), and may potentially destroy the in-
fant’s thyroid or could ultimately increase the risk
of thyroid carcinoma in the infant exposed to this
isotope via milk. The NRC recommends discontin-
uing breastfeeding altogether. Women who require
high doses of I-131 should probably discontinue
breastfeeding for several weeks prior to use to avoid
high exposure to their breasts.

Radiocontrast Agents
Radiocontrast agents, or radiopaque agents, are
used to enhance visualization of various tissue com-

partments. Two types are used: one group contains
high concentrations of iodine; the other group con-
tains the gadolinium ion. The iodinated groups are
used for CAT scans while the gadolinium products
are used for magnetic resonance imaging (MRI)
scans.

In general, we recommend against the use of
iodine-containing products in breastfeeding moth-
ers. But in the case of the radiocontrast agents, the
iodine molecule is covalently bound to the struc-
ture and is not generally released. Thus following
the use of radiocontrast agents, the amount of free
iodine is minimal and they are not considered a risk
to breastfed infants. In addition, the plasma half-life
of these agents is quite short, less than 1 hour for
most, and the oral bioavailability is virtually nil.
Therefore the absorption of clinically relevant
amounts by breastfeeding infants is low. Table 5–8
provides the radiocontrast agents and their re-
ported milk concentrations. While most of the
package inserts on these products suggest a 24-hour
pumping and discarding of milk, this is obviously
not necessary.

In MRI scans, gadolinium-containing com-
pounds are used. Milk levels of gadopentetate are
reported to be very low (Rofsky, Weinreb, & Litt,
1993). Only 0.23 percent of the maternal dose was
excreted over 24 hours of exposure. Furthermore,
the oral bioavailability of the gadolinium products
is about 0.8 percent.

Table 5–7

NUCLEAR REGULATORY GUIDELINES ON RADIOISOTOPES
AND BREASTFEEDING

Examples of Recommended
Activity Above Which Duration of Interruption

Radiopharmaceutical Instructions Are Required of Breastfeeding*
Mbq mCi

I-131 NaI 0.01 0.0004 Complete cessation (for this in-
fant or child)

I-123 NaI 20 0.5
I-123 OIH 100 4
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Table 5–7 (cont.)

Examples of Recommended
Activity Above Which Duration of Interruption

Radiopharmaceutical Instructions Are Required of Breastfeeding*
Mbq mCi

I-123 mIBG 70 2 24 hr for 370 MBq (10 mCi)
12 hr for 150 MBq (4 mCi)

I-125 OIH 3 0.08
I-131 OIH 10 0.30
Tc-99m DTPA 1000 30
Tc-99m MAA 50 1.3 12.6 hr for 150 Mbq (4 mCi)
Tc-99m Pertechnetate 100 3 24 hr for 1,100 Mbq (30 mCi)

12 hr for 440 Mbq (12 mCi)
Tc-99m HAM 400 10
Tc-99m MIBI Tc-99m DISIDA 1000
Tc-99m MDP Tc-99m Glucoheptonate 1000
Tc-99m PYP 900 25
Tc-99m red blood cell in vivo labeling 400 10 6 hr for 740 Mbq (20 mCi)
Tc-99m red blood cell in vitro labeling 1000 30
Tc-99m sulfur colloid 300 7 6 hr for 440 Mbq (12 mCi)
Tc-99m DTPA aerosol 1000 30
Tc-99m MAG3 1000 30
Tc-99m white blood cells 100 4 24 hr for 1,100 Mbq (5 mCi)

12 hr for 440 Mbq (2 mCi)
Ga-67 citrate 1 0.04 1 month for 150 Mbq (4 mCi)

2 weeks for 50 Mbq (1.3 mCi)
1 week for 7 Mbq (0.2 mCi)

In-111 white blood cells 10 0.2 1 week for 20 Mbq (0.5 mCi)
T1-201 chloride 40 1 2 weeks for 110 Mbq (3 mCi)

*The duration of interruption of breastfeeding is selected to reduce the maximum dose to a newborn infant to less than 1 millisiev-
ert (0.1 rem), although the regulatory limit is 5 millisieverts (0.5 rem). The actual doses that would be received by most infants
would be far below 1 millisievert (0.1 rem). Of course, the physician may use discretion in the recommendation, increasing or de-
creasing the duration of the interruption.

Notes: Activities are rounded to one significant figure, except when it was considered appropriate to use two significant figures. De-
tails of the calculations are shown in NUREG-1492, Regulatory Analysis on Criteria for the Release of Patients Administered Ra-
dioactive Material (Ref.2).

If there is no recommendation in Column 3 of this table, the maximum activity normally administered is below the activities that
require instructions on interruption or discontinuation of breastfeeding.

Source: Adapted from US Nuclear Regulatory Commission. Nuclear Regulatory Commission Guideline 8.39. Washington,
DC, April 1997.
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S u m m a r y

Breastfeeding provides enormous medical and
physical benefits to the infant and is strongly sup-
ported by numerous national academies and
health-care organizations. Too often, and largely
out of ignorance, mothers are advised to discon-
tinue breastfeeding so that they can be treated with
a medication. In the vast majority of these situa-
tions, the medication is quite safe for the infant or it
is not even transferred into milk, but the infant ulti-
mately suffers due to the lack of breastmilk.

It is true that all medications transfer into
human milk. However, the vast majority do so in
levels that are incredibly low and subclinical and
pose no real risk for most infants. Nevertheless, all
infants should be evaluated for risk prior to being

exposed to medications used by their mothers, and
those infants deemed at high risk should only be ex-
posed to medications that carry a minimal risk as-
sociated with their use.

By understanding the various mechanisms of
transfer and those medications that pose the most
risk, the clinician can usually develop strategies that
can provide the safe use of medications in mothers
who breastfeed their infants. Such strategies involve
using a safer medication or breastfeeding when the
medication is low in the maternal plasma supply, or
as a last resort, pumping and discarding the milk
while the mother is treated.

There are always alternative medications that
may be more suited for a breastfeeding mother and

Table 5–8

RADIOCONTRAST AGENTS AND THEIR REPORTED
MILK CONCENTRATIONS

Milk Lactation Risk
Drug Dose (Cmax) Clinical Significance Bioavailability Category

Gadopentetate 6.5 g 3.09 µmol/L Only 0.023% of maternal 0.8% L2
dose; total dose = 0.013 
µmol/24 hr; safe.

Iohexol 0.755 g/kg 35 mg/L Mean milk level was only < 0.1% L2
11.4 mg/L; virtually 
unabsorbed; safe.

Iopanoic Acid 2.77 g 20.8 mg/19–29 hr Only 0.08% of maternal Nil L2
dose; virtually unabsorbed; 
safe.

Metrizamide 5.06 g 32.9 mg/L Only 0.02% of maternal dose 0.4% L2
recovered over 44.3 hr; poor 
oral absorption; safe.

Metrizoate 580 mg 14 mg/L Mean milk level Nil L2
11.4 mg/24 hr; only 0.3% 
of maternal dose; safe.

Source: Adapted from Hale and Ilett (2002).
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K e y  C o n c e p t s

● Avoid using medications when not absolutely
necessary. This includes most herbal drugs.

● Choose drugs with shorter half-lives over those
with longer half-lives.

● Choose drugs with less toxicity and those com-
monly used in infants.

● Choose drugs with poorer bioavailability to re-
duce oral absorption in infants.

● Choose drugs for which we have published
milk studies.

● Advise the mother to feed the infant and then
to take her medication to avoid breastfeeding
when it peaks in the maternal plasma.

● Evaluate the infant’s medications.
● Evaluate the age, stability, and condition of the

infant in order to determine if the infant can
handle exposure to the medication.

● Evaluate preterm or unstable neonates with
special care; they may be more susceptible to
adverse effects of medications because their
clearance mechanisms have not matured.

● Understand that it is likely that drugs that enter
the CNS will also enter breastmilk. An in-
creased level of concern is recommended.

● Always advise the mother to watch for changes
in milk production with various drugs. Mothers
forewarned are more observant of subtle
changes.

● Make a risk versus benefit assessment prior to
the use of any drug, even though most drugs
can be safely used in breastfeeding mothers.

● Keep in mind that only a very few medications
are unsafe under any circumstances.

these should always be part of the overall evalua-
tion of treatment. Following a few rules, the clini-
cian can almost always find some suitable
medication with low risk and allow the mother to
be treated, and to continue breastfeeding the infant.

Ultimately, it is the clinician’s role to take the time
to do these simple evaluations and choose the ap-
propriate therapy in order to avoid the unnecessary
discontinuation of breastfeeding.
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6
C H A P T E R

Mother-to-child transmission (MTCT) of a viral in-
fection is a passage of infection that can occur dur-
ing pregnancy, birthing, and the postpartum
period. Specific concerns about infectious diseases
and possible transmission through breastfeeding in-
clude the risks from mothers who acquire an infec-
tion while breastfeeding or during or before
pregnancy. Questions abound:

● Which pathogens are found in the milk of in-
fected or seropositive women?

● What is the risk of transmission of such
pathogens by breastfeeding?

● What effect does the infection have on the
child?

● Do protective maternal antibodies in the milk
limit transmission or reduce the severity of the
viral infection in the child?

● Is there an effective treatment for the mother or
the baby?

This chapter seeks to answer these questions,
although we recognize that there are no simple an-
swers to the complex puzzle of viral transmission
from mother to infant.

Human milk, nature’s most perfect vaccine
model, plays a vital role in protecting the suckling

Viruses 
and Breastfeeding
Jan Riordan

young from viral infections. At the same time, a va-
riety of animal and human viruses can be transmit-
ted through mother’s milk. Because breastmilk is a
highly cellular fluid and viruses are intracellular
(i.e., live within the cell), maternal-infant transmis-
sion by breastmilk is possible. The transmission of
cytomegalovirus (CMV) through breastmilk, for
example, occurs frequently and provides a natural
vaccine that confers active immunity to the infant
against infection. CMV primary infection during
pregnancy, on the other hand, can cause serious ill-
ness in a vulnerable infant, such as a preterm baby,
especially if the viral load is high (van der Strate et
al., 2001).

In contrast, hepatitis B virus and rubella virus
appear in human milk, but breastfeeding does not
appear to be a common mode of transmission for
either. The opposite is true of human immunodefi-
ciency virus (HIV) and human T-cell lymphotropic
virus type I (HTLV-1). Both are transmitted by
breastmilk, with potentially adverse effects on 
the child.

HIV and Infant Feeding
Worldwide, approximately 800,000 children under
15 years of age are newly infected with HIV every
year, most of them in sub-Saharan Africa. MTCT of
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HIV accounts for approximately 90 percent of
these infections. Total perinatal transmission of
women who are HIV positive is about 15 to 30 per-
cent. Intrauterine transmission accounts for about 
5 to 10 percent of cases; intrapartum transmission
accounts for another 10 to 20 percent. Breastfeed-
ing increases the rate of transmission above that re-
lated to fetal and intrapartum by approximately 10
to 16 percent (De Cock et al., 2000; Dunn et al.,
1992; Nduati, 2001).

At the same time, not breastfeeding in a devel-
oping country can be deadly. In a recent study
(Brahmbhall & Gray, 2003) of 14 developing coun-
tries, child mortality among the offspring of women
who never initiated breastfeeding was higher than
among children of women who weaned (326.8 per
1000 versus 34.8 per 1000, respectively). The risk
was higher both among children who were never
breastfed versus children who were weaned be-
cause of preceding morbidity and among children
who were never breastfed versus those who were
weaned as a result of voluntary choice.

Currently, 120,000 to 160,000 US women are
infected with HIV. Eighty percent of these women
are of childbearing age. Routine HIV testing and
counseling to all pregnant women, and AZT ad-
ministration to those who are HIV positive, is now
considered the standard of care in the United
States. Breastfeeding by HIV-infected women in
more developed countries has virtually ceased. At
the same time, new antiviral drugs and the knowl-
edge that HIV-infected women who breastfeed 
exclusively have a lower risk of transmitting HIV 
to the baby are affecting public health policy 
worldwide.

Antiretroviral therapy is profoundly effective in
preventing perinatal transmission. Administration
of short-course antiretroviral treatment to HIV-in-
fected pregnant women and their newborns re-
duces the risk for perinatal transmission of HIV by
approximately one half to two thirds (Connor et al.,
1994; Karim et al., 2002). As a result, the overall
death rate of AIDS cases in this population has de-
creased in recent years (Katz, 2003).

Exclusive Breastfeeding

Exclusive breastfeeding appears to also prevent
HIV infection. In a seminal prospective study of

549 HIV-infected mothers in South Africa, Cout-
soudis et al. (1999) examined infant feeding prac-
tices as part of a vitamin A intervention trial. After
adjusting for potential confounders, they found that
infants who were exclusively breastfeeding had a
significantly lower risk of HIV-1 transmission.
Those infants receiving supplemental formula had
the same risk as infants who were not breastfeeding.
The probable reasons for this all or nothing phe-
nomenon relates to the intestinal mucosal barrier,
which is maintained by reduction in dietary anti-
gens and enteric pathogens (Smith & Kuhn, 2000).
When other investigators confirm this study’s find-
ings, they will offer a major breakthrough for areas
of the world where replacement feedings are not
easily available ( Jackson et al., 2003).

At the same time, changing existing feeding
practices to exclusive breastfeeding is an enormous
challenge. Worldwide, few infants are exclusively
breastfed in spite of long duration of partial breast-
feeding in many developing areas. In Tanzania, for
example, almost half of the women in one study
had introduced additional fluids to their babies
after only a few days even though 85 percent
started breastfeeding within the first 2 hours after
birth (de Paoli et al., 2001).

What We Know

The number of AIDS cases in the developed world
began to explode sometime in the late 1970s, par-
ticularly among the US male homosexual popula-
tion. Formerly considered a “gay” or drug abusers’
disease in the developed world, AIDS has now also
emerged as a woman’s disease, as evidenced by the
annual increase in the number of HIV-infected
women. AIDS is the most serious threat to world-
wide public health since the poliomyelitis epi-
demics earlier in the twentieth century. Tragically,
the largest impact is in the poorest countries of
Africa and Asia. The United Nations estimates that
about 2000 HIV-infected babies are born daily in
developing countries. In parts of sub-Saharan
Africa, the region hardest hit by AIDS, as many as
30 percent of pregnant women are infected. Box
6–1 presents the recommendations on infant feed-
ing and HIV issued by the WHO Technical Con-
sultation Task Force (World Health Organization
[WHO], 2000).
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BOX 6–1

WHO Recommendations for Prevention of Mother-to-Child
Transmission of HIV

RECOMMENDATIONS FOR INFANT FEEDING

Risks of Breastfeeding vs. 
Replacement Feeding
● When replacement feeding is acceptable,

feasible, affordable, sustainable and safe,
avoidance of all breastfeeding by HIV-
infected mothers is recommended.

● Otherwise, exclusive breastfeeding is rec-
ommended during the first months 
of life.

● To minimize HIV transmission risk,
breastfeeding should be discontinued as
soon as feasible, taking into account local
circumstances, the individual woman’s
situation and the risks of replacement
feeding (including infections other than
HIV and malnutrition).

● When HIV-infected mothers choose not
to breastfeed from birth or stop breast-
feeding later, they should be provided
with specific guidance and support for at
least the first 2 years of the child’s life to
ensure adequate replacement feeding.
Programmes should strive to improve
conditions that will make replacement
feeding safer for HIV-infected mothers
and families.

Cessation of Breastfeeding
● HIV-infected mothers who breastfeed

should be provided with specific guid-
ance and support when they cease
breastfeeding to avoid harmful nutri-
tional and psychological consequences
and to maintain breast health.

Infant Feeding Counseling
● All HIV-infected mothers should receive

counseling, which includes provision of
general information about the risks and
benefits of various infant feeding options,
and specific guidance in selecting the op-
tion most likely to be suitable for their sit-
uation. Whatever a mother decides, she
should be supported in her choice.

● Assessments should be conducted locally
to identify the range of feeding options
that are acceptable, feasible, affordable,
sustainable and safe in a particular 
context.

● Information and education on mother-to-
child transmission of HIV should be ur-
gently directed to the general public,
affected communities, and families.

● Adequate numbers of people who can
counsel HIV-infected women on infant
feeding should be trained, deployed, 
supervised, and supported. Such sup-
port should include updated training as
new information and recommendations
emerge.

Breast Health
● There is some evidence that breast condi-

tions including mastitis, breast abscess,
and nipple fissure may increase the risk of
HIV transmission through breastfeeding,
but the extent of this association is not well
quantified. HIV-infected women who
breastfeed should be assisted to ensure
that they use a good breastfeeding tech-
nique to prevent these conditions, which
should be treated promptly if they occur.



170 Anatomical and Biological Imperatives

Treatment and Prevention

AZT and protease inhibitors block one step of the
reproductive cycle of HIV and sharply reduce the
risk of transmission from mother to infant. AZT
given in a combined regimen to the mother during
pregnancy and during labor and to the infant after
birth reduces the transmission rate of HIV by two
thirds; however, AZT is expensive. Nevirapine, a
less expensive new AIDS drug that can be taken by
breastfeeding women, is now widely used around
the world. It has been estimated that widespread
use of nevirapine could prevent between 300,000
and 400,000 babies a year from contracting HIV at
birth. A clinical trial in Uganda showed that the rate
of new infections from breastfeeding at age 6 weeks
to 12 months was not increased in infants of moth-
ers receiving nevirapine (Owor et al., 2000).

In December 2002, a new coalition was
launched to promote international cooperation in
expanding access to HIV treatments for all persons
needing them. The International Treatment Access
Coalition (ITAC) is a network of Non-Governmen-
tal Organizations (NGOs), international organiza-
tions, donors, developing countries, and research
institutions. It will serve as a platform for national
and international advocacy on HIV treatment ac-
cess, and analyze and disseminate information and
knowledge on pilot programs to guide and pool
technical expertise for implementation of national
programs (WHO, 2002). Risk factors that play a
role in HIV transmission into human milk are listed
in Box 6–2. General guidelines for avoiding perina-
tal transmission of HIV include the following:

● Formula feeding if the mother is HIV-1 positive and
there are safe, affordable alternatives available: It is
well established that HIV can be transmitted
from mother to infant through breastfeeding.
The US Department of Health and Human
Services (2000) states that HIV-infected women
should not breastfeed or provide their breast-
milk for the nutrition of their own or other 
infants.

● Exclusive breastfeeding if safe alternative supple-
ments are not available: If safe replacement feed-
ings are not feasible, promotion of exclusive
breastfeeding reduces risk of HIV-1 transmis-
sion to the baby. If safe replacement infant
feedings are not available, the risk of HIV
transmission is exchanged for the risk of diar-
rhea and pneumonia if fuel to boil water for 
replacement-feeding preparation, sterilization,
nutritional additives, and equipment are not
available (Savage & Lothska, 2000). Generally,
the morbidity and mortality from not breast-
feeding are greater than the morbidity and
mortality of breastfeeding by an HIV-positive
woman.

● Deferring pregnancy: Women who are seroposi-
tive for HIV are advised to defer pregnancy. In
countries where surgical delivery is available, a
cesarean section can significantly reduce
mother-to-baby HIV-1 transmission. In the
case of vaginal birth, premature rupture of
membranes and insertion of scalp electrodes
should be avoided.

BOX 6–1 (cont.)

Maternal Health
● HIV-infected women should have access

to information, follow-up clinical care,
and support, including family planning
services and nutritional support. Family
planning services are particularly impor-
tant for HIV-infected women who are
not breastfeeding.

Source: World Health Organization. Technical
Consultation on Behalf of the
UNFPA/UNICEF/WHO/UNADIS Inter-Agency
Task Team on Mother-to-Child Transmission of HIV.
Geneva, October 11–13, 2000: 31–36.
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● Avoiding practices that might increase exposure to
HIV: Uninfected mothers who are breastfeed-
ing should be especially careful to avoid high-
risk practices (e.g., drug abuse or a sexual
partner who is bisexual or has engaged in prac-
tices linked to HIV transmission) that might ex-
pose them to a primary HIV infection (Dunn et
al., 1992; van de Perre, 1991).

● Maintaining breast health by preventing entry of
virus: Breast conditions such mastitis, breast ab-
scess, and nipple fissure may increase the risk
of HIV transmission through breastfeeding.
The extent of this association is not well docu-
mented (Smith & Kuhn, 2000).

Health-Care Practitioners
Practitioners who work with human milk or with
breastfeeding women are concerned about their
own protection. The Centers for Disease Control
(CDC) recommends that precautions be taken
when handling blood and body fluids of all pa-
tients, regardless of their infection status. These uni-
versal precautions apply to blood and other body
fluids that contain visible blood (e.g., semen and
vaginal secretions). Universal precautions do not
apply to human milk unless it contains visible blood
(CDC, 1988). Occupational exposure to human
milk has not been implicated in the transmission of
HIV. Gloves are not needed when touching the
breasts (e.g., in breast assessment), and they usually
are not necessary when handling breastmilk. How-
ever, if health-care workers come in frequent con-
tact with human milk (e.g., while working in human
milk banking), they may choose to wear gloves.
Also, if the mother has an open wound on her
breast, glove wearing is warranted for the protec-
tion of both the mother and her care provider.

Health-care workers routinely wear gloves dur-
ing delivery and for newborn care. Vigorous hand
washing by the care provider––both before and
after any physical contact with a client or with any
body fluid––is standard practice for infection con-
trol and should be performed consistently to pre-
vent transmission of any infection in the mother, the
child, and the health-care worker. Pasteurization of
all pooled breastmilk presumably eliminates any
risk of transmission of HIV, making unnecessary
HIV antibody screening of donors.

Counseling

The WHO Technical Guidelines emphasize that all
HIV-infected mothers should receive feeding coun-
seling that includes provision of general informa-
tion about the risks and benefits of various infant
feeding options, and specific guidance in selecting
the option most likely to be suitable for their situa-
tion (Coutsoudis, 2000). If the results of the study
by Coutsoudis et al. (1999) are confirmed, a power-
ful new public health mandate will be to teach
mothers in resource-poor settings the health bene-
fits of practicing exclusive breastfeeding. Another
mandate is working with women whose HIV status
is negative or unknown and who choose not to
breastfeed out of fear or misinformation––a
“spillover” effect that could dissuade some women
from breastfeeding (International Lactation Consul-
tant Association, 2002).

HIV-infected women come from all walks of
life; some are not drug abusers or prostitutes and
are victims themselves. Whatever the direct cause
of their illness, their lives are shattered by the
knowledge that they are HIV positive, which may
be disclosed when their babies are born or when
their spouses become ill or die. Often they feel
dirty, useless, unwanted, and unlovable. Few ill-
nesses are associated with such high levels of stigma
and social isolation. One woman complained that
the health-care workers at the local clinic acted

BOX 6–2

Risk Factors for 
HIV Transmission 
in Breastmilk

● Maternal viral load
● Duration of breastfeeding
● Type of breastfeeding (exclusive

vs. mixed)
● Oral lesions in the infant
● Maternal breast lesions
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“like they didn’t want to talk to me or touch me. It’s
like I have AIDS written across my forehead and
they don’t see anything else but that.” Another
noted, “I think I could be in a wreck and my arm
would be hanging off and I’d be about to bleed to
death, and all the doctors would see is someone
with HIV” (Black & Miles, 2002).

In some areas where AIDS is rampant, white
cream on a woman’s face provides visible evidence
that she is breastfeeding. On a visit to South Africa,
I saw young women with white cream on their
faces, which provided a signal to others that they
were breastfeeding and thus HIV negative. Al-
though HIV-positive women desperately need help
from family, friends, and other support groups, they
may be isolated because HIV is a “secret” disease.
They suffer profound grief over the loss of their
health, their sexuality, their chance to have more
children, and their ability to breastfeed safely. Their
counseling needs are necessarily complex, because
these women must make difficult decisions while
trying to cope with the implications of HIV for
themselves and their families. When offering coun-
seling, the care provider must recognize that chil-
dren are central to many of these women’s lives and
they are reluctant to forgo childbearing and breast-
feeding (Lindberg, 1995).

WHO has developed a 3-day HIV and infant
feeding counseling course for health workers who
are responsible for counseling mothers on HIV and
infant feeding. The guidelines describe various
feeding options for mothers who are HIV-infected,
including replacement feeding, modified breast-
feeding (i.e., early cessation of exclusive breastfeed-
ing, expression and heat treatment of mother’s own
breastmilk), and using breastmilk from a milk bank.

Herpes Simplex Virus
The herpes simplex virus (HSV), caused by Her-
pesvirus hominus, is a common viral infection in hu-
mans. HSV Type 2 and HSV Type 1 are sexually
transmitted diseases. Type 2 (HSV-2) is associated
more frequently with infection of the genital area
and Type 1 (HSV-1) most often occurs in the face
and mouth. Herpetic lesions can erupt anywhere on
the body, including the breast or the genital area,
usually as a result of direct contact. The infection

may be either primary or recurrent. Diagnosis is
made either by culturing the lesion or by drawing
serum-antibody titers.

The painful mucocutaneous blisterlike vesicles
of herpes can appear within a few hours, or up to 20
days after exposure. After the lesions heal, the virus
enters a dormant phase and resides in the nerve
ganglia in the affected area. Usually the primary in-
fection is the most severe. Neonatal HSV-1 infec-
tion is usually acquired when the newborn passes
through an infected genital tract; congenital infec-
tion is responsible for the most serious illness in
neonates. Vaginal delivery is safe in most women
with a history of recurrent genital herpes unless ac-
tive lesions are present at term. The American Col-
lege of Obstetricians and Gynecologists (2002)
officially recommends that a cesarean section be
performed within six hours of rupture of mem-
branes if active lesions are present. Cesarean deliv-
ery is not recommended when a woman with a
history of recurrent infection has no obvious lesions
and no symptoms of the infection.

The greatest threat of HSV-1 infection appears
to be with neonates and when the mother experi-
ences a first episode of genital herpes during preg-
nancy near term (Donahue, 2002). Primary
infection means that the mother has insufficient an-
tibodies that would help protect the infant from in-
fection. Transmission rate to the newborn is 
50 percent with a primary infection and only 1 to 
3 percent if it is recurrent. Neonates may become
seriously ill; beyond the first few weeks of the
neonate’s life, however, there are few adverse con-
sequences. Despite the high prevalence of genital
herpes in the general population, the incidence of
neonatal herpes is low and ranges from 1 in 2000 to
about 1 in 10,000 births (Brown, 1995). It is doubt-
ful that neonatal herpes is transmitted through
human milk. Transmission during breastfeeding, if
it occurs, is most likely from direct contact with the
herpes vesicle on the breast.

Sealander and Kerr (1989) report a case of a
nursing toddler transmitting HSV to the mother
through breastfeeding. In this case, the child’s oral
lesions (on the inner aspect of the lower lip) caused
painful blisters on the mother’s nipples. Culture of
the child’s oral lesions and the mother’s nipple le-
sions were positive for HSV-1. After one week’s ces-
sation of breastfeeding, during which time the
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mother was given oral acyclovir––200 mg 5 times
daily for 5 days––the mother resumed breastfeed-
ing. The authors recommended that whenever a
young child develops oral HSV lesions, the mother
should be asked whether she is breastfeeding the
child in order that the risk of contracting HSV from
her child can be explained and appropriate inter-
vention offered.

Sullivan-Bolyai et al. (1983) report the case of a
mother with a breast lesion identified as HSV-1. Al-
though her infant experienced an uneventful nurs-
ery course and was discharged from the hospital at
2 days of age, the mother reported developing a
“skin sore” on the areola of her left breast during
her postpartum stay. On the fourth day of life, the
baby appeared to have pustules in the corner of his
mouth and on his chin. On day 6 and 7, HSV was
also isolated from the mouth of the infant; on day 7,
the virus was isolated from the mother’s breast le-
sions. The infant died at 11 days of age. This case
points out the need to avoid direct infant contact
with an HSV-1 lesion. Although the mother’s milk
may be free of the virus, the lesion itself will not be.

Although HSV-1 can occasionally be cultured
from breastmilk, this appears to be rare (Oxtoby,
1988). HSV-1 has not been isolated in any of the
CMV studies that used culture techniques appro-
priate for HSV-1 (Pass, 1986), and no role in trans-
mitting infection in the absence of a local HSV-1
lesion has been demonstrated. Breast lesions are
seldom the first clinical evidence of herpes in the
family (Sullivan-Bolyai et al., 1983). The primary
herpetic lesion can be manifested in other family
members who then pass it on (e.g., the father
through sexual contact with the mother, or a sibling
who kisses a baby brother or sister). Therefore,
transmission can be from mother to infant or from
infant to mother; or some other family member can
infect the infant, who then passes the virus on to the
mother during feedings. HSV is an emotionally dif-
ficult, anxiety-producing topic. There is no way to
know when a reactivation will occur. In addition,
there are other issues such as disclosure of the dis-
ease to sexual partners and condom use.

Women with herpetic lesions on their breasts
should refrain from breastfeeding; active lesions
should be covered (AAP, 1997) to prevent contact
by the suckling infant. In the absence of breast le-
sions, the newborn of a mother with HSV-1, if the

baby is well, may breastfeed and be with the
mother in her room; however, scrupulous hand
washing, gowning, and covering of any lesions must
be practiced to prevent possible cross-contamina-
tion. The mother does not need to wear rubber
gloves while breastfeeding.

Treatment is usually directed toward sympto-
matic relief and prevention of a secondary infec-
tion, because there is no known cure. Acyclovir
(Zovirax), valacyclovir, and famciclovir are antivi-
ral medications used for HSV infections. Aggres-
sive and early use of intravenous acyclovir results in
apparent improvement for the mother and infant.
Acyclovir can be given orally, applied topically, or
given intravenously (usually when treating neonatal
HSV). The routine administration of acyclovir to
pregnant women with a history of recurrent infec-
tions is not recommended (Cline, Bailey-Dorton, &
Cayelli, 2000). A new over-the-counter antiviral
cream, docosanal (Abreva) is now available to treat
cold sores/fever blisters. Cleaning affected areas
with povidone-iodine (Betadine) solution is thought
to help prevent a secondary infection, and applying
Burrow’s solution (aluminum acetate) may relieve
some of the discomfort. Vitamin C or lysine and 
lysine supplements are frequently suggested to pre-
vent recurrence, although their efficacy is un-
known. A plan for the care of a breastfeeding
mother with HSV is given in Table 6–1.

Chickenpox/Varicella
Most people have immunity to chickenpox (vari-
cella-zoster virus); therefore the issue of whether
mothers with chickenpox can breastfeed is uncom-
mon. Those who have not had chickenpox and are
not immune (5–15 percent of adults) are potentially
infectious for the 10th through the 21st day after ex-
posure. Lesions begin on the neck or trunk and
spread to the face, scalp, mucous membranes, and
extremities. Lesions first appear as small, flat, red
blotches and progress to raised vesicles that form
crusts over a period of 2 to 4 days. A vaccine (live
attenuated virus) to prevent varicella was devel-
oped in 1995 and millions of doses of the vaccine
have been administered since then. The CDC rec-
ommends vaccination of all susceptible health-care
workers.
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Because chickenpox can occur during the re-
productive years, a woman may develop this infec-
tion while she is breastfeeding. If a mother
contracts chickenpox while breastfeeding, she
should continue to breastfeed, because the antibod-
ies in her milk confer immunity against chickenpox
to her baby. This passive immunization may even
spare the breastfed baby symptoms of chickenpox;
if the disease is contracted, the course of the infant’s
disease is usually mild.

Congenital varicella syndrome can occur when
chickenpox is contracted in the first half of preg-
nancy and cause serious problems for the fetus, in-
cluding low birth weight and neurological problems
(McCarter-Spaulding, 2001). Fortunately, this con-
dition is very rare (1 to 6 per 100,000 births).

A mother who develops chickenpox several
days before she delivers her baby or has the virus
within 48 hours after birth presents a special, com-

plex medical case that can be potentially life-threat-
ening. Neonates of these women have a 17 to 30 per-
cent likelihood of having a severe case of
chickenpox because they do not have sufficient anti-
bodies from their mother to lessen the severity of
the infection (Cottrell & Carter, 1998). A woman
with varicella who is admitted to the hospital for de-
livery is managed with airborne and contact infec-
tion control precautions using gowns, gloves, and
masks. Following the birth, the mother and baby
should be isolated from one another and from oth-
ers if the neonate does not develop lesions and dis-
charged as soon as possible; however, this decision
is usually made on an individual basis (McCarter-
Spaulding, 2001). The mother can maintain her
breastmilk supply by pumping and discarding the
milk until she is no longer infectious. The mother
should express breastmilk if the baby is housed else-
where temporarily. Antibodies appear in breastmilk

Table 6–1

CLINICAL CARE PLAN FOR BREASTFEEDING MOTHER WITH
HERPES SIMPLEX (HSV) INFECTION

Problem Intervention Rationale

Seropositive for HSV

Herpes

No breast lesion

Breast lesion present

Pain

Feelings of shame

Secondary infection

Encourage continued breastfeeding unless
breast lesions are present.

Instruct mother to wash hands thoroughly
with soap before breastfeeding.

Caution mother against touching baby or
breast after touching lesion from any site.

Caution mother to avoid tub bath with in-
fant; use universal precautions (hospital
staff).

Discourage breastfeeding from affected
breast; encourage use of breast pump to
maintain comfort and milk supply; after
each use, sterilize pump part that comes in
contact with breast.

Administer acetaminophen.

Apply Burrow’s solution topically.

Employ imagery.

Reassure mother that HSV is not 
uncommon.

Cleanse lesion with Betadine.

Provides protective antibodies to infant

Helps prevent spreading infection

Avoid risks of shedding

Avoid risks of shedding

Prevents infant’s direct contact with lesion

Analgesia

Soothing effect

Distraction by focusing

Mothers tend to blame themselves

Antibacterial
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within 48 hours of the onset of chickenpox manifes-
tations. The baby should be protected from direct
contact with the mother’s skin lesions. If the baby
has lesions, the baby can be isolated with the
mother, and breastfeeding need not be interrupted.
Varicella-zoster immune globulin is given as soon as
possible to modify and prevent further symptoms of
the disease regardless of whether the mother has al-
ready received it during pregnancy.

Frederick, White, and Braddock (1986) de-
scribed two cases of varicella-zoster. In the first
case, a 33-year-old mother developed classic her-
petiform lesions on her left back and side. The
breast was not involved. Expressed milk obtained
within 24 hours of the appearance of the lesions re-
vealed no varicella-zoster virus. Breastfeeding con-
tinued from both breasts, with slight position
changes to avoid direct infant contact with the le-
sions. The infant remained healthy throughout the
course of the mother’s illness. The second case in-
volved a mother who developed chickenpox at 40
weeks’ gestation after contracting the virus from her
older child. No history of chickenpox was noted,
and she developed severe pulmonary problems due
to varicella pneumonia. After an emergency ce-
sarean section, this mother’s healthy infant was
treated prophylactically with zoster immune globu-
lin (ZIG) and parenteral acyclovir. The mother was
isolated, and her infant was not put to breast be-
cause of the mother’s extensive cutaneous lesions
and the danger of neonatal varicella infection from
contact with the mother. During the mother’s isola-
tion, the baby remained healthy, and lactation was
sustained through breast pumping. Another pub-
lished case described a breastfeeding neonate who
developed varicella pneumonitis when the adminis-
tration of ZIG was mistakenly delayed for 60 hours
(Isaacs, 2000).

Health-care workers who are not immune to
varicella should not have contact with breastfeed-
ing mothers and babies (as well as all other pa-
tients!) from day 10 to day 21 after exposure to
chickenpox. If it is certain they are not pregnant,
they should be vaccinated.

Cytomegalovirus
Cytomegalovirus (CMV), another herpes virus, is
probably the most prevalent infection in the

TORCH group, which, in addition to CMV in-
cludes toxoplasmosis, rubella, and herpes simplex
virus. The CMV virus can be found in human milk
and urine, and in the genital tract and pharynx,
and it is transmitted by any close contact. As with
other herpes viruses, it remains in host cells in-
definitely. Because CMV can be transmitted
through human milk, breastfeeding has proved 
to be an important means of conveying passive 
immunity to CMV, a so-called natural immuniza-
tion. Although transmission though breastmilk has
been documented, no serious illness or clinical
symptoms in neonates secondary to breastfeeding
has been reported (Bindo et al., 2001). The dan-
ger of CMV infection lies in the potential trans-
mission to the fetus or newborn of a woman who
has a primary infection during pregnancy (Dam-
ato, 2002).

Almost half of all adults have antibodies for
CMV, which provide evidence of an infection at
some point in their lives. The incidence of CMV
antibody in young children is highest in develop-
ing countries and in countries in which communal
child care and breastfeeding are common. In Japan-
ese children whose mothers were seropositive,
mother-to-child CMV transmission was 64.7 per-
cent if the child was breastfed, as compared to 27.6
percent if bottle-fed (Minamishima et al., 1994).
Breastfed children thus immunized to CMV by
breastfeeding are protected later in life from symp-
tomatic infection and from primary infection dur-
ing pregnancy, which can cause intrauterine tissue
damage.

Following a primary CMV infection during
pregnancy, about half of the fetuses become in-
fected (Nelson & Demmler, 1997) and about 10 per-
cent of newborns infected with CMV will show
CMV symptoms. Of these infants, a small percent-
age will develop some neurodevelopmental prob-
lem during early childhood (Damato, 2002).
Premature infants, particularly if they are seronega-
tive, are at risk for serious illness if they acquire
CMV. Breastfed preterm infants are more likely
than term infants to have a symptomatic cy-
tomegalovirus infection (Hamprecht et al., 2001).

Pasteurization of milk appears to inactivate
CMV; freezing milk at −20�C (−4�F) will decrease
vital titers but does not reliably eliminate CMV;
therefore, premature infants should receive only
banked human milk from seronegative donors.
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Rubella
Because rubella contracted during the first trimester
of pregnancy causes serious birth defects, the unin-
formed person might be unduly concerned that
rubella in human milk is likewise deleterious. Al-
though the rubella virus can be passed through ma-
ternal milk lymphocytes to the infant, there is no
evidence that the baby who acquires rubella in this
manner becomes ill (Losonsky et al., 1982). As with
CMV, transmission of maternal antibodies against
rubella, though at lower levels, is beneficial to the
infant by serving as a natural vaccine (Adu &
Adeniji, 1995).

If the mother is immunized to rubella post-
partum, the breastfeeding infant will develop anti-
bodies to rubella but will not show symptoms 
of the disease. Buimovici-Klein et al. (1977) de-
scribe a case in which the mother developed a
rash, glandular swelling, and fever 12 days after
postpartum vaccination. The infant had no clear
antibody response; however, 1 year later when the
child was immunized, his antibody response sug-
gested that he had sometime earlier acquired the
virus. In another case (Klein, Byrne, & Cooper,
1980), a breastfeeding mother developed a rubella-
like rash 8 days after a normal birth; 18 days be-
fore the onset of the rash, she was in close contact
with a person who had a clinically diagnosed case
of rubella. Her newborn daughter was followed for
signs of rubella. The mother stopped breastfeed-
ing for the first 2 days of her rash but resumed
without incident on the third day. Her daughter
remained clinically well, without sign of infection.
The American Academy of Pediatrics has offered
this advice: “Women with rubella, or those who
have just been immunized with rubella live-atten-
uated virus vaccine need not refrain from breast-
feeding” (1997, p. 75).

Hepatitis B
Hepatitis B virus (HBV) causes a systemic illness
that involves the liver. The patient may be asymp-
tomatic or may experience anything from mild flu-
like symptoms to a fulminating illness. HBV is
usually transmitted by contact with infected blood
or body secretions. Contamination of the mucous

membranes during birth or during sexual inter-
course is another method of transmission. Approx-
imately 5 to 15 percent of pregnant women with
HBV virus will infect their babies before labor be-
gins. The vast majority of exposure occurs during
or immediately preceding labor, so that immuno-
prophylaxis and vaccination in the early postnatal
period have an excellent chance of preventing in-
fection. Medical and birthing centers routinely
screen for HBV from umbilical-cord blood. Indica-
tors of HBV are the presence of hepatitis Be antigen
(HBeAg) in the blood, serological testing for anti-
body to the hepatitis B surface antigen (HBsAg),
and the hepatitis B virus DNA probe (HBV DNA).
Hepatitis B vaccination is recommended for all in-
fants as part of the routine childhood immunization
schedule (see Chapter 18).

Infants born to an HBV-positive mother, al-
ready exposed to maternal blood, amniotic fluid,
and vaginal secretions during delivery, may breast-
feed. The neonate should receive hepatitis B im-
munoglobulin (HBIG) within 12 hours after birth,
followed by a series of three injections of HBV vac-
cine: during the first week of life, at 1 month, and at
6 months. All infants should undergo pediatric fol-
low-up including repeated screening for HBsAg to
rule out chronic carriers. This protocol has been
successful in reducing the risk of neonatal transmis-
sion during breastfeeding. In a group of 369 infants
born to women with chronic HBV, none of the
breastfed infants and nine formula-fed infants were
positive for HBV after the initial vaccination series
(Hill et al., 2002).

Breastfeeding does not appear to increase the
rate of infection among infants. Moreover, in areas
of high prevalence of HBV and environmental ex-
posure, lack of breastfeeding places the infant at
greater risk of contracting the disease.

Hepatitis C
Hepatitis C virus (HCV), associated with later de-
velopment of chronic liver disease, is today mainly
acquired in childhood through vertical transmis-
sion. Perinatal transmission from mother to child is
about 6 percent. Risk of transmission is related to
the presence of maternal HCV at delivery and a
high viral load in the mothers (Tajiri et al., 2001).
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Despite the presence of the HCV RNA in some
breastmilk samples, there is no evidence that
breastfeeding confers risk of HCV infection
(Hardikar, 2002; Tajiri et al., 2001), and no definite
case of mother-to-infant transmission via breastmilk
has been reported (Yeung, King, & Roberts, 2001).
The overall rate of maternal-infant HCV transmis-
sion among breastfed infants is the same as that
among formula-fed infants and women who are in-
fected should be allowed to breastfeed (Fischler et
al., 1996; Gibb et al., 2000; Ho-Hsiung et al., 1995).
The exception is the rare case of a mother with
acute HCV infection acquired after delivery, a time
when no neutralizing antibodies are present 
(Polywka et al., 1999). It has been suggested that
nipple cracks or fissures from breastfeeding may
pose a risk for transmission of HCV (Buckhold,
2000; Roberts & Yeung, 2002), but this theory is hy-
pothetical and not substantiated. The disturbing
consequence of this recommendation is that it will
mean no breastfeeding if a mother has HCV, since 
so many women have temporary nipple trauma
postpartum.

Human Lymphotropic Virus
The human lymphotropic virus (HTLV-1), endemic
in the Caribbean Islands and certain parts of Japan
and Africa, is linked with adult T-cell leukemia and
lymphoma. This virus is rare in the United States,
but women who are seropositive are usually ad-
vised not to breastfeed (AAP, 1997). In areas of the
world where many mothers are HTLV-1 positive,
restrictions against these mothers breastfeeding is
equivocal, and public health officials encourage an
informed decision weighing risks and benefits 
(Hongo, 1999).

Although breastfed babies of HTVL-1-infected
mothers are more likely to become infected (20–25
percent) than are artificially-fed infants (4 percent)
(Kinoshita et al., 1987; Lal et al., 1993), the duration
of breastfeeding appears to be critical to the child’s
development of the disease (Fujino & Nagata,
2000). Children who are breastfed for a long period
(more than 6 or 7 months) are more likely to de-
velop HTVL-1 infection than are those breastfed
for a shorter period. Children born to seropositive
carrier mothers passively acquire maternal antibod-

ies prenatally that gradually disappear by 9 months
of age. Maternal antibodies, protective in the early
months after birth, are not sufficient to protect
against infant infection with prolonged breastfeed-
ing (Furnia et al., 1999; Takahashi et al., 1991).

Oddly, the seroconversion rate of infants
breastfed for a short term (fewer than 7 months)
is nearly equal to that of bottle-feeders: 4.4 per-
cent (4 of 90 cases) versus 5.7 percent (9 of 158
cases) (Takahashi et al., 1991). Similarly, Oki et al.
(1992) established that the seroconversion rate of
short-term breastfeeders was nearly equal to that
of bottle-feeders: 3.8 percent versus 5.6 percent in
885 HTLV-1-seropositive pregnant women. Hino
et al. (1995) also found that antibody titers in short-
term breastfeeders were about the same as those
in bottle-feeders. Since 3 to 4 percent of bottle-fed
babies born to HTLV-1-seropositive mothers be-
come seropositive, there must be other HTLV-1
transmission routes from mother to child. In-
trauterine transmission is one possibility (Fujino &
Nagata, 2000).

West Nile Virus
In the fall of 2002, the West Nile virus was detected
in breastmilk, raising the possibility that the mi-
crobe could be transmitted though breastfeeding as
well as by mosquito bite and blood transfusion. The
case involved a new mother who contracted West
Nile virus from a blood transfusion shortly after de-
livery and breastfed her baby. The mother became
feverish and ill after returning home. Three weeks
later her baby tested positive for West Nile virus.
Because of the infant’s minimal outdoor exposure,
the baby was most likely infected by breastmilk.
Within a short period, the child was healthy and did
not have symptoms of illness (CDC, 2002).

Based on this case, it appears that West Nile
virus can be transmitted through breastmilk. But ac-
cording to the CDC, findings from this case do not
suggest a change in current breastfeeding recom-
mendations, which include the following:

● There is no need for breastfeeding mothers to
be routinely tested for West Nile virus.

● West Nile virus is not thought to be transmitted
during pregnancy or birth.
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● West Nile virus illnesses in young children are
rare (less than 1 percent of reported cases).

● Insect repellents reduce exposure to 
mosquito bites.

Implications for Practice
Except for HIV and HTVL-1, viral infection in the
mother rarely requires terminating breastfeeding.
(See Table 6–2.) From a practical standpoint, the
infant has already been exposed to the virus, usu-
ally transplacentally and during the birth process.
In most cases, the only antibody protection avail-
able to the infant is from the mother’s milk as a
result of her infection. If the mother is well enough
to care for her baby and the infant does not re-
quire special care, mother and baby should stay
in the same hospital room. The concern of health-
care providers should be directed not at mothers
known to have an infection but at those with an
unidentified infection.

For the breastfeeding mother with a viral dis-
ease, isolation precautions should be used while she

is hospitalized. If the infant’s mother tests positively
for HBV or other viruses, scrupulous hand washing
and gowning are routinely practiced to prevent 
possible cross-contamination. Although antiseptic
soaps for hand washing will more effectively kill or-
ganisms, no data prove that infection rates vary 
depending on whether plain or antiseptic soap is
used. The mother does not need to wear rubber
gloves while breastfeeding. The most effective ways
to prevent the spread of infections among neonates,
parents, and staff is for staff to maintain body-
substance precautions and to teach others to do
so also.

A new mother is already under stress. The
news that she has a viral infection, which may or
may not be considered a sexually transmitted dis-
ease, may cause her to feel pain, anger, and guilt.
These feelings can be compounded by a fear that
she should not breastfeed her baby. Encouraging
the mother to express her fears, answering her
questions, and then supporting her desires is a vital
contribution that the nurse or lactation consultant
can make to her care and well being.

Table 6–2

VIRUSES IN HUMAN MILK

Virus Transmission Recommendation

Chickenpox (varicella-zoster)

Cytomegalovirus

Hepatitis B

Hepatitis C

Herpes Simplex

Probably not transmitted 
through breastmilk

Proven

Probable

Proven

Probably not transmitted through
breastmilk

Breastfeeding permitted unless mother
develops chickenpox several days be-
fore delivering baby.

Seropositive mothers may breastfeed.
Avoid breastmilk for premature 
infants of mothers with acute 
CMV infection.

Breastfeeding permitted if infant and
mother have HBIG and HbsAg.

Breastfeeding permitted if titers not
high. No reported case of MTCT
through breastmilk. Individual 
assessment if mother has acute 
HVC infection.

Breastfeeding permitted if no breast
lesions. Handwashing and mask if
oral or genital lesion present.
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S u m m a r y

Toward the end of pregnancy, the fetus receives
passive immunity from the mother; the baby is
therefore born with the mother’s immunities.
Breastfed infants acquire additional antibodies to
influenza, mumps, chickenpox, and other viruses,
either through the mother’s clinical exposure or
through immunization. This passive immunity lasts
from 3 to 6 months and protects the infant from
childhood diseases. Concern about the risk of viral
transmission through breastmilk appears to be lim-
ited to HIV and HTLV-1, and in unusual cases, for
chickenpox and hepatitis. Thus, for all other viral
infections, breastfeeding should continue except in

the case of a mother who has a herpetic lesion on
her breast.

The possibility of HIV transmission by human
milk has had a negative effect on breastfeeding that
is as yet unmeasured. In developing countries
where replacement infant feeding is often lethal,
this effect is a major concern (Coutsoudis & Rollins,
2003). Even if antiretroviral treatment is available,
such medications and artificial feeding are expen-
sive. On the basis of realistic costs, decisions must
be made as to whether these high costs can be sup-
ported by individual families and national
economies.

Table 6–2 (cont.)

HIV

HTLV-1

Rubella

West Nile Virus

Source: Centers for Disease Control (2002); Pass (1986); Stiehim & Keller (2001).

Proven

Proven

Proven

Probable

In developed countries, breastfeeding
by HIV-infected mother should 
be avoided.

HTLV-infected mother should
not breastfeed.

Neither postpartum immunization
with rubella vaccine nor rubella
should prevent a mother from breast-
feeding her infant.

Breastfeeding permitted.

K e y  C o n c e p t s

● HIV-infected women should not breastfeed if
safe, affordable alternatives are available. It has
been well established that HIV can be 
transmitted from mother to infant through
breastfeeding.

● If HIV-infected women have no other choice
but to breastfeed, exclusive breastfeeding
should be promoted and mothers should be
taught about frequent emptying of the breast
and breastfeeding management, including ef-
fective attachment.

● HIV-infected pregnant women should receive
feeding counseling that includes general infor-

mation about the risks and benefits of infant
feeding options, and specific guidance in se-
lecting the option most likely to be suitable for
their situation.

● Infection control should be maintained. Gloves
are usually not necessary for handling breast-
milk, but if a health-care worker comes in fre-
quent contact with human milk, she may
choose to wear gloves. If the mother has an
open wound on her breast, glove wearing is
warranted.

● In the absence of breast lesions, the newborn of
a mother with herpes simplex virus, if the baby
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is well, may breastfeed and be with the mother
in her room; however, scrupulous hand wash-
ing, gowning, and covering of any lesions must
be practiced to prevent possible cross-contami-
nation. Women with herpetic lesions on their
breasts should refrain from breastfeeding.

● If a mother develops chickenpox several days
before she delivers her baby or has the virus
within 48 hours after birth, she should delay
breastfeeding and pump her milk. Contact 
infection control precautions such as using
gowns, gloves, and masks are indicated. Fol-
lowing birth, the mother and baby should be
isolated separately if the neonate does not de-
velop lesions and discharged as soon as possi-
ble. The baby should be protected from direct
contact with the mother’s skin lesions. If the
baby has lesions, the baby can be isolated with
the mother, and breastfeeding may occur unin-
terruptedly. Varicella-zoster immune globulin
is given as soon as possible to modify and pre-
vent further symptoms of the disease regardless
of whether the mother has already received it
during pregnancy.

● Cytomegalovirus, a herpes virus found in
human milk and urine, and in the genital tract
and pharynx, is transmitted by any close con-
tact. Breastfeeding is an important means of
conveying passive immunity to CMV. Al-
though transmission though breastmilk has
been documented, no serious illness or clinical
symptoms in neonates secondary to breastfeed-
ing have been reported. The danger of CMV
infection lies in the potential transmission to
the fetus or newborn of a woman who has a pri-
mary infection during pregnancy.

● Although the rubella (measles) virus can be
passed through maternal milk lymphocytes to

the infant, there is no evidence that a baby who
acquires rubella in this manner will become ill.
Transmission of maternal antibodies against
rubella, though at lower levels, is beneficial to
the infant by serving as a natural vaccine. If the
mother is immunized to rubella postpartum,
the breastfeeding infant will develop antibodies
to rubella but will not show symptoms of the
disease.

● Infants who have been born to a hepatitis 
B-positive mother and have already been ex-
posed to maternal blood during delivery, may
breastfeed. The neonate should receive hepati-
tis B immunoglobulin (HBIG) within 12 hours
after birth, followed by a series of injections of
HBV vaccine. All infants should undergo pedi-
atric follow-up, including screening for HBsAg.

● There is no evidence that breastfeeding confers
risk of hepatitis C (HCV) infection. The overall
rate of maternal-infant HCV transmission
among breastfed infants is the same as that
among formula-fed infants, and women who are
infected should be allowed to breastfeed. The
exception is the rare case of a mother with acute
HCV infection acquired after delivery, a time
when no neutralizing antibodies are present.

● Women who are HTLV-1 seropositive are usu-
ally advised not to breastfeed. In areas of the
world where many mothers are HTLV-1 posi-
tive, restrictions against breastfeeding are
equivocal. Children who are breastfed for a
long period (more than 6 or 7 months) are
more likely to develop HTVL-1 infection than
are those breastfed for a shorter period. Chil-
dren born to seropositive carrier mothers pas-
sively acquire maternal antibodies prenatally
that gradually disappear by 9 months of age.

● Mothers with West Nile virus can breastfeed.

I n t e r n e t  R e s o u r c e s

HIV/AIDS Surveillance Report: Statistics, 
teaching tools, PowerPoint presentations:
www.cdc.gov/hiv/stats.htm

ILCA position paper on HIV and infant feeding
information on West Nile virus and breastfeeding:
www.ilca.org

Information from WHO on West Nile virus and
breastfeeding/Counseling pregnant women and
new mothers about HIV––formula-feeding coun-
seling for children born to HIV-seropositive moth-
ers: www.who.gov

Position papers on HIV/AIDs and breastfeeding:
www.geocities.com/HotSprings/Spa/3156
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A caring approach, knowledge, and clinical skills
merge in the best lactation consultant services during
pregnancy, the intrapartum, and the immediate
postpartum.

Most breastfed infants are born at or near term
and are healthy and thrive with only breastmilk. A
few grow poorly when breastfed. Does this problem
derive from the mother, the baby, or the hospital?
How can the problem be resolved without compro-
mising the breastfeeding relationship? Jaundice is an
outcome of early extrauterine life, and how it is
managed can influence the breastfeeding course.
Those infants who are born early or at risk represent
a small percentage of the total, yet they require extra
caretaking by their mother, by the infants’ caregivers,
and by neonatal intensive care unit technologies.

Donor milk banks represent a means of obtaining
a scarce resource, yet few of them remain in opera-
tion. The following chapters highlight the breastfeed-
ing mother and baby’s needs for donor milk and how
they can be met.

Prenatal, Perinatal, and 
Postnatal Periods
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7
C H A P T E R

Helping new mothers breastfeed is a rewarding ex-
perience. With a basic understanding of the ana-
tomy and physiology of the breast and of the
nutritional and immunological properties of breast-
milk, the health-care worker can contribute greatly
to a mother’s breastfeeding experience. However,
the care provider must be prepared to offer practical
assistance supported by relevant research findings
and to meet the urgent needs of mothers with little
or no breastfeeding experience. The provider must
also be able to assist new mothers who, despite pre-
vious breastfeeding experience, are still anxious.
Emphasis on confident self-care is a major goal.

Breastfeeding Preparation
The best preparation for breastfeeding is for the
mother to learn as much as possible before she em-
barks on her own lactation adventure. Learning
about breastfeeding can be accomplished in any
number of ways. She can attend a community-
based breastfeeding support group. Groups such as
La Leche League and the Australian Breastfeeding
Association have regularly scheduled meetings to
provide education and support for breastfeeding
women. She may choose to take a prenatal breast-
feeding class. Classes are offered by health-care fa-

Perinatal and 
Intrapartum Care
Jan Riordan and Kay Hoover

cilities, such as hospitals or prenatal-care providers’
offices and independent lactation consultants.

Some women choose to have a doula to sup-
port them throughout labor and delivery (Trainor,
2002). Doulas encourage breastfeeding and inte-
grate breastfeeding information into their prenatal
teaching. Many childbirth educators include breast-
feeding in their childbirth classes. In addition to at-
tending support group meetings or breastfeeding
classes, mothers can prepare by reading books and
watching videos or DVDs about breastfeeding, and
talking to women who have breastfed. Discussing
breastfeeding with one or more women who have
had a positive experience is a good way to learn.
The experienced breastfeeding mother acts as a
mentor to the less knowledgeable woman. She can
respond to the new mother’s concerns and feelings
and advise her on aspects of breastfeeding that are
more difficult to address in written form or in a less
personal setting.

Prenatal preparation of nipple tissue is unneces-
sary and is not recommended. Colostrum is pro-
duced throughout the pregnancy. In some women,
colostrum spontaneously leaks during sexual inter-
course and late in pregnancy. During pregnancy, the
breasts begin making milk and the nipples become
more elastic, which may explain why some women
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characterize their nipples as “flat” or “inverted” at
the beginning of pregnancy, but not at the end.

How the nipple looks when the baby is not
suckling bears little resemblance to its appearance
in the baby’s mouth, nor is it necessary for the nip-
ple to be everted when not in the baby’s mouth.
Hoffmann’s exercises for nipple inversion or flat-
ness have no noticeable impact on the appearance
of the nipple (Hoffmann, 1953) nor on the degree of
inversion or protractility (MAIN Collaborative
Group Preparing for Breast Feeding, 1994). If 
the nipples appear functional and are not inverted,
the best preparation is to do nothing. Involving the
breasts and nipples in lovemaking (except when the
mother has a history of preterm labor) and washing
without soap are sufficient to prepare the nipples
for breastfeeding.

The most important organ for breastfeeding is
the mother’s brain. When it receives signals from
the stimulation of the nipple and when milk is re-
moved from the breast, the milk will be ejected and
milk production will occur. Mothering is a learned
role, and a mother’s best “teacher” is her own baby.
When reaffirmed as a person and supported in her
early efforts to breastfeed, a mother will have most
of what she needs to assume her new role and rel-
ish the unique joys it will provide her.

Early Feedings
Following birth, continuing assessment of the
mother’s physical condition and psychosocial dy-
namic is essential. The mother should be helped to
breastfeed immediately after birth and regularly
thereafter.

Several reasons support early (in the first hour
after birth) and frequent breastfeeding for optimal
functioning of both the infant and the mother:

● Suckling stimulates uterine contractions, aids in
the expulsion of the placenta, and helps to con-
trol maternal blood loss.

● Mothers will breastfeed for a longer duration.
(Lawson & Tulloch, 1995; Lothian, 1995;
Wright, Rice, & Wells, 1996; Ekström, 2003).

● The infant’s suckling reflex is usually intense
after birth. Gratification of this reflex “im-

prints” this bio-behavior to facilitate learning 
to suckle (Anderson et al., 1982).

● The infant promptly receives the immunologi-
cal components of the colostrum.

● The infant’s digestive peristalsis is stimulated,
thereby promoting elimination of the byprod-
ucts of hemoglobin breakdown. Jaundice is
more likely to occur when feeding and peristal-
sis are delayed (see Chapter 11).

● Breast engorgement is minimized by the early
and frequent removal of milk from the breast
(Moon & Humenick, 1989).

● Lactation is accelerated, more milk is pro-
duced, and early and frequent intake of breast-
milk lessens infant weight loss after birth (Chen
et al., 1998; de Carvalho et al., 1982).

● Frequent removal of milk keeps the breast as
empty as possible and stimulates the synthe-
sis of breastmilk. The degree of emptiness of
the breast is very important (Cregan & Hart-
mann, 1999).

● Attachment and bonding are enhanced at a
time when both the mother and the infant are
in a heightened state of readiness.

Some neonates will take longer to learn how to
latch onto the breast and feed effectively than oth-
ers because of interventions during labor and birth
and the postbirth care they receive. Most women in
the United States and many European countries
have epidurals during labor. Such analgesia delays
and diminishes neonatal suckling (Crowell, Hill, &
Humenick, 1994; Riordan et al., 2000; Ransjo-
Arvidson et al., 2001; Sepkoski et al., 1992;
Kroeger, 2004). The baby’s and the mother’s body
temperatures may be elevated with epidurals
(Lieberman et al., 1997; Ransjo-Arvidson et al.,
2001; Viscomi, 2000), resulting in separation and
septic workup to determine if an infection is pres-
ent. Women who have a vacuum extraction during
birthing abandon breastfeeding early (Hall et al.,
2002) possibly due in part to a long, drawn-out, and
stressful labor and infant injury. If the birth was by
cesarean, it takes longer for the mother’s milk to
come in. Another potential disruption is suctioning
the infant’s nose after birth. The suction tends to
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cause the infant to have nasal edema and “stuffi-
ness.” Because the baby’s airway is somewhat ob-
structed, the baby does not feed well until the
swelling subsides. Oral suctioning can lead to
breastfeeding difficulties because the baby’s mouth
or throat may be sore (Widström et al., 1987). One
pediatrician found a perforation in the soft palate
due to rough suctioning with a bulb syringe (Sop-
pas, 2003).

Newborns spend 64 percent of their time sleep-
ing (Sadeh, Dark, & Vohr, 1996). When access to
the mother is not restricted after birth, the breast-
feeding neonate exhibits a sleep pattern similar to
that illustrated in Table 7–1. The initial alertness
for the first 2 hours after birth and eagerness of
the baby to breastfeed is followed by deeper sleep
and then increased wakefulness and interest in
breastfeeding around 20 to 24 hours. During this
period of increased wakefulness, the baby will feed
frequently, alternating between relatively short pe-
riods of light sleep and quiet wakefulness (Williams
& Mueller, 1989). Mothers may interpret these
“cluster feedings” as indicators that the baby is not
getting any milk or is getting an insufficient
amount. However, they actually constitute a series
of mini-feedings, snacks, or courses in a larger ban-
quet that is part of a single breastfeeding episode.
A cluster of mini-feedings by the baby is usually
followed by a period of deep sleep, during which
time the mother should be encouraged to sleep.

The pattern of normal infant suckling was dis-
cussed in Chapter 3. Neonates who stay with their

mothers immediately after birth are more likely to
learn how to suckle effectively and show increasing
facility with each subsequent feeding than those
who are separated. In general, full-term infants
demonstrate a well-organized sequence of suckling
behaviors, including bringing the hand to the
mouth, rooting, and suckling within the first hours
after birth (Widström et al., 1990).

The first breastfeeding should take place
shortly after the infant’s birth. The baby can be
dried while skin-to-skin with his mother. Leaving
the amniotic fluid on the baby’s hands helps the
baby find the breast (Varendi, Porter, & Winberg,
1996). Mother-infant body contact is as effective
as supplemental heat in maintaining the healthy
newborn’s temperature ( Johanson et al., 1992;
Christensson et al., 1998). The placenta is normally
expelled soon after birth, often before the infant
is put to breast for the first time. If a delay occurs,
breastfeeding may hasten detachment and expul-
sion.

With the mother on her back and slightly in-
clined, or propped on her side with a pillow at her
back for support, the baby may breastfeed in the
delivery room/birthing suite. The ambience and
homey comforts of a birthing suite encourage early
breastfeeding. The father can share the enjoyment
of these first moments together and can help to po-
sition the mother and infant comfortably in the
birthing bed.

Newborns usually lick or nuzzle the nipple at
first. Given ample opportunity, the baby is able to
crawl to the mother’s breast, self-attach and suckle
strongly within an hour (Righard & Alade, 1990;
Righard, 1995). Those babies who have been af-
fected by labor analgesia and anesthesia, and thus
may suckle only minimally at this time, should still
have an opportunity to lick or nuzzle the nipple.
Regardless of the baby’s initial suckling behavior,
this interaction is advantageous, because it stimu-
lates uterine contractions, promotes colonization of
harmless bacteria on the nipple, and helps to pro-
tect the infant from pathogenic bacteria––a very
pleasant method of infection control. Mothers
whose infants have come in contact with their
nipple/areolar complex choose to keep their babies
with them for more time during the hospital stay
(Widström et al., 1990). Explaining to the mother

Table 7–1

FIRST-DAY SLEEP PATTERNS
OF NEONATES

Infant State Time Period

Alert Birth–2 hours

Light and deep sleep 2–20+ hours

Increasing wakefulness* 20–24 hours

*Often includes a cluster of 5 to 10 feeding episodes over 2 to
3 hours followed by deep sleep of 4 to 5 hours.



188 Prenatal, Perinatal, and Postnatal Periods

that “nuzzling” is normal behavior will help her to
see this activity as a positive response rather than as
disinterest in actual breastfeeding.

Sometimes the first breastfeeding takes place
after the mother and her newborn are transferred
from the delivery area to their room. Wherever it
may be, if the mother is awake and oriented, it is
best that she put her baby to breast as soon as pos-
sible because the baby is usually in an alert state for
2 hours after birth and later falls asleep (Figures 7–1
and 7–2).

A positive, satisfying birthing experience gets
breastfeeding off to a good start, and parents often
recall this experience in great detail many years
later. The caregiver’s unhurried, nurturing ap-
proach helps to establish rapport with the mother.
It is important to explain to the first-time mother
that breastfeeding is not as automatic for her as the
suckling and rooting reflexes are for her baby. Yet
the experience is new to the baby too, and the first
few times at breast offer opportunities for each to
learn from the other. Early breastfeeding is opti-
mized in the following ways:

1. Wash your hands thoroughly. An alcohol-based
hand rub may be used in addition to hand
washing. Gloves can be worn, but universal
precautions do not apply to human breastmilk
so wearing gloves is a personal preference.
Latex gloves should not be worn because of

possible allergies to latex. Artificial fingernails
should not be worn (Hedderwick et al., 2000;
Winslow & Jacobson, 2000). Wearing these
nails encourages growth of pathogens (Candida,
Staphylococcus aureus) and their sharp edges can
hurt the mother and baby.

2. Arrange for privacy. Concentrating on learning
a new skill is easier when it is private. Ask
visitors to leave as appropriate. Sometimes
mothers are too polite to ask visitors to leave
in order to feed the baby and it is up to 
the nurse or lactation consultant to make this
request. Shut the door of the mother’s room
or pull the curtains around her bed if she
wishes.

FIGURE 7–2. Baby put to breast right after delivery.

FIGURE 7–1. Lactation consultant assisting mother
at eye level during first breastfeeding.
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3. Help the mother to find the most comfortable position
and ensure that there are several pillows available.
Women who have had a cesarean birth often
find it more comfortable to breastfeed while
sitting in a comfortable chair with low arms.
Almost always, the least comfortable position
is leaning back in the bed, as if in a lounge
chair. At the first feeding, arrange pillows on
her lap, behind her back, and under her arm
and shoulder on the side on which the baby is
to feed. If the mother is in bed, raise the back
of the bed to high Fowler’s position with plenty
of pillows for additional support. The mother
who must remain flat may lie on her back or
side with pillows at her back and between her
knees. If wearing a hospital gown, open the
snaps on the shoulders to pull down and ex-
pose the breast as needed.

4. Work with the mother at her eye level. If she is in a
chair, kneel down; if she is in bed, pull up a
chair; if the bed is electronically operated, raise
the bed to bring her to your eye level. When an
individual is engaging in a new activity, any-
one standing higher than the learner provokes
anxiety in the learner.

5. Help the mother to position the baby’s head. It
should be snuggled securely in the mother’s
arms and facing toward her. This permits the
mother to easily maintain eye contact with her
baby. By cradling the infant’s thigh or the but-
tock of his lower leg with her arm, the mother
can change the baby’s position with ease. Be
sure there is no pressure on the back of the
baby’s head. Other feeding positions are dis-
cussed later in this chapter.

6. Ask the mother to support her breast with her hand.
Advise her to keep her thumb and fingers well
behind the areola in a C-hold––a position in
which the hand is shaped into a “C” (Figure
7–3). The mother can guide her breast to assist
the baby in taking the breast into his mouth.
Once latched, by lifting her breast slightly she
can easily maintain the infant’s airway.

7. Help the mother to position her baby so that his
nose is at the level of the mother’s nipple. Ask the
mother to brush her nipple lightly against 
the baby’s lips. When the infant opens his

mouth wide (rooting reflex) in response to this
stimulus, help the mother bring his shoulders
to her breast in one quick movement of her
hand or forearm, aiming the nipple toward the
soft palate. Bringing the baby to the breast at
the exact moment that his mouth is at its widest
gape is desirable because it maximizes the
amount of breast tissue he grasps. The baby’s
lips should be flanged outward and his nose
slightly away from the surface of the breast 
so that he can easily breathe (Figure 7–4). 
Keep in mind that at the first feeding, the 
baby has never breastfed before and that the
suckle-swallow-breathe pattern is a relatively
complex series of actions that requires learn-
ing and practice.

8. Explain that an infant should be allowed to breast-
feed as long and as often as he wants for these early
feedings. This will stimulate the need-supply re-
sponse. In some cases, the neonate will take
only one breast before falling asleep, but most
babies will take both breasts. As long as each
breast is offered frequently (at least every 2 to 3
hours), single-breast feedings of whatever dura-
tion the baby wishes are an appropriate option
(Woolridge, Ingram, & Baum, 1990). “Finishing
the first breast first” is an easy suggestion if the
mother is concerned about when to move her
baby from the first to the second breast.

9. Teach “baby watching.” The recommendation is,
“Watch the baby, not the clock.” Feed the baby

FIGURE 7–3. The C-hold.
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at the earliest sign of hunger. Crying is a late
sign of hunger. A crying baby cannot latch on;
the baby needs time to be consoled and to “set-
tle down” emotionally and physiologically be-
fore he will become interested in feeding again.
With crying, both the infant’s blood pressure
and intracranial pressure rises causing oxygen-
depleted blood to flow back into the systemic
circulation rather than into the lungs (Ander-

son, 1989). Box 7–1 describes the stages of the
baby readying to feed.

10. Suggest that the mother feed until she notes cues from
the infant suggesting satiety (suckling activity
ceases, baby falls asleep and lets go on his own).
The length of the feedings is up to the baby. If
the baby lets go of the breast within 2 to 5 min-
utes, suggest to the mother that she burp the
baby and return the baby to the same breast.
Once the baby has fallen asleep and has come
off the breast on his own, she can offer the other
breast when the baby gives feeding cues again.
If the mother is breastfeeding for the first time
and feels more comfortable with knowing an
approximate length of time to feed, suggest that
she feed 20 to 30 minutes on the first side until
satiety and that she then offer the other side. To-
ward the end of the feeding, the mother will
probably become relaxed to the point of sleepi-
ness––a delightful side effect of oxytocin secre-
tion (Mulford, 1990).

Early feedings are a critical time for learning
new information, especially the first-time mother
who usually asks many questions. For example,
noisy breathing during feedings indicating a
“stuffy” nose worries some mothers who are con-
cerned that the baby is having trouble getting
enough oxygen. If the baby is feeding well, nasal
stuffiness is usually not a problem and will resolve
on its own. Neonates are obligate nose breathers. In
a few instances a newborn’s nares are congested to
the point where the baby refuses to breastfeed be-
cause he cannot breathe and feed at the same time.
In this case, saline drops or a hydrocortisone solu-
tion in the nose will help alleviate the problem.
Mothers also worry if the baby gets the hiccups, an-
other normal baby behavior.

The mother should be taught how to break the
infant’s suction on the breast by placing her finger
in the corner of his mouth between his gums so she
can take him off and start over again. If the mother
and baby are having problems with latching, some-
times the nurse or lactation consultant might ask
permission of the mother to touch her breast and
then compress her breast to assist the baby in tak-
ing more breast tissue into his mouth.

FIGURE 7–4. Latch-on. (A) Mouth gaped open.
(B) Grasping breast.
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Feeding Positions
The new mother needs to know ways to position
her neonate at breast. The most frequently taught
techniques are the cradle (Figure 7–5), the cross-
cradle (across-the-lap, Figure 7–6A), the foot-
ball (or clutch, Figure 7–6B), and the side-lying 
position (Figure 7–7). Although there is nothing

magical about a particular position, the mother 
may feel uncomfortable in experimenting with dif-
ferent positions prior to her discharge from the
hospital. However, she needs to be encouraged to
experiment and to use whatever position works
best for her and her infant (Table 7–2). Mothers
who had vaginal deliveries report less fatigue if
they breastfeed in the side-lying position rather
than the sitting position (Milligan, Flenniken, &
Pugh, 1996).

Latch-on and Positioning Techniques

Rules for teaching new mothers the “correct” latch-
on and positioning of the baby on the breast 
are considered fundamental in lactation clinical
practice. These rules list signs of “correct nurs-
ing” and “incorrect nursing.” Some even include
the exact alignment that the baby’s head must 

BOX 7-1

Cues in Baby Watching

Stage of 
Readiness 

Baby Cue to Feed

Wiggling, moving Early
arms or legs 
Rooting, fingers Early
to mouth
Fussing, squeaky Mid
noises
Restless, crying Mid
intermittently
Full cry, aversive  Late
screaming pitch, 
color turns red

Source: From Anderson (1989).
A

B

Front view

Side view

FIGURE 7–5. Madonna (cradle) position. (A) Front
view. (B) Side view.
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be with his body during a feeding. Another ex-
ample of emphasis on technique is teaching the
mother the mechanics of breastfeeding using the
sandwich analogy:

Using the sandwich as a model, the breast must first
be shaped into an oval and then it must be 
approached from below starting with the nose near
the sandwich stuffing. The head tips back slightly and
the mandible comes up and forward to fix itself well
back on the sandwich. The maxilla is the last part to
land on the sandwich, and it is then possible to take a
large and satisfying bite (Wiessinger, 1998).

This particular teaching method and others re-
flects a growing interest in clinical techniques to
help breastfeeding women, but for the most part,
these techniques are unproven. An exception is an
Australian study (Henderson, Stamp, & Pincombe,
2001) that examined teaching of correct latch-on
and positioning by conducting a randomized trial
on 160 first-time mothers. The mothers who re-
ceived education on positioning breastfed their ba-
bies just as long as the group that did not. The
mothers who had education on positioning re-
ported less nipple pain than the control group, but
the study observers who collected the data noted no
observable differences in nipple trauma between
the two groups suggesting a halo effect on mothers
in the experimental group. Clearly, we need to be
wary of assuming that “correct” latch-on is evi-
dence-based. New evidence should change and di-
rect our practice.

The Infant Who Has Not Latched-On
Occasionally, an otherwise healthy newborn will
not latch onto his mother’s breast, even after sev-
eral attempts. Most nurses and lactation consultants
have witnessed the frustrating situation in which a
distraught mother repeatedly tries to breastfeed her
neonate for the first time. Birth is a strenuous event,
and it is not uncommon for a newborn baby to fall
into a deep sleep.

The appropriate action in this situation is to put
the baby skin-to-skin with his mother and teach her
to watch for cues that the baby has cycled through
the period of deep sleep and is beginning to awaken.
Movement of head, arms and legs, mouthing, and

FIGURE 7–6. (A) Cross-cradle or modified clutch
hold. (B) Football or clutch hold.

FIGURE 7–7. Side-lying position.
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grimacing are all early cues that the baby is slowly
awakening. This is the time to gently try to awaken
him to get him to breastfeed. Teaching parents these
baby cues is a valuable element in early postpartum
care. Poor latch-on in this very early time is com-
mon (Dewey et al., 2003) and is not oral aversion or
a breastfeeding “strike” discussed in other sections
of this book. The baby’s lack of interest may be due
to labor-related or postbirth narcotics, or to the in-
fant’s neurological immaturity. Inappropriate tim-
ing by forcing the baby on the breast before the
baby is rousable and shows active interest may re-
sult in an aversive reaction (Widström & Thingström-
Paulsson, 1993).

In the unusual event of an infant who cannot
attach to the breast after several attempts, a visual
evaluation of the infant’s mouth is appropriate. The
roof of the mouth should be wide and gently
domed. The tongue should be long enough to ex-
tend over the lower gum. The baby’s response to a
feather-light stroking of the center of the lower lip
should be noted. In most cases, the alert infant will
open his mouth wide and the tongue will come for-

ward in response to such stimulation, as if seeking
its source. The infant’s frenulum (the small tissue
tag under the tongue) should be far enough away
from the tip of the tongue to prevent stricture dur-
ing suckling. If the frenulum appears tight, a visual
examination should be performed to determine
whether the frenulum prevents the tongue from el-
evating or extending sufficiently to produce the
wavelike motion necessary for effective suckling.

Occasionally, a digital examination may be ap-
propriate. A finger slid into the baby’s mouth
should identify the hard palate as being intact. The
tongue should groove around the finger. When the
pad of the finger lightly touches the palate, the baby
usually initiates a suck response that includes mas-
saging by the tongue on the underside of the finger
from knuckle to the fingertip. In a healthy newborn,
the strength of oral negative pressure is such that
the examiner will feel as if the nail bed is being
pulled deeper into the baby’s mouth. The nature of
the suckling action should be rhythmic, although
some neonates quickly realize that the finger does
not reward suckling and so they cease doing so after

Table 7–2

POSITIVE AND NEGATIVE ELEMENTS OF INFANT
FEEDING POSITIONS

Positioning Positive Elements Negative Elements

Cradle

Football or clutch

Cross-cradle

Side-lying

“Classic” position. Most frequently pictured
and most often used.

Provides control of baby’s head. Good for
low birth weight or 36–39 weekers with
minimum head control. Avoids incision of
Cesarean birth. Best position to be able to
see the baby’s mouth.

Provides good head control. Along with
football hold, allows for ease with bringing
the baby to the breast.

Minimizes fatigue (Milligan, Flenniken 
& Pugh, 1996). Enables mother to rest
more completely than is possible if she is
sitting up.

Baby’s head tends to wobble around on the
mother’s arm. Mother has minimal control
over baby’s head.

Some teaching and coaching required on
how to position baby. Baby’s bottom needs
to be against the back of mother’s chair so
his head can extend back and there is room
between his chin and chest.

Least familiar to caregivers. Some mothers
are not comfortable holding their babies in
this manner.

Not always taught in hospital. Mothers may
fear smothering baby in this position. Diffi-
cult for the mother to see to assist the infant
with attachment.
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several attempts. Because the finger is not a breast,
with its soft areolar and nipple tissue, suckling at the
breast should be the first experience for the infant.
Thereafter, a finger assessment may be attempted,
although it is not necessary in most cases and
should be used judiciously.

Even if the baby is found to have an anatomi-
cal variation, such variation may not interfere with
effective suckling. However, infants with a cleft
palate, a high palatal arch, or a short tongue may re-
quire interventions provided by a therapist knowl-
edgeable in treating these oral problems before he
can breastfeed effectively.

Most maternal and infant problems resolve
with time. The full-term infant is born with addi-
tional extracellular fluid (shed in the first few days
after birth) that sustains him for a short time. How-
ever, after one to two days without receiving fluid
nutriment, the neonate is at risk for rapid dehydra-
tion. Most hospitals have either a written or unwrit-
ten rule that the baby must be fed if he has not
latched on by 24 hours. Figure 7–8 presents a flow
chart that can be used as an algorithm indicating
appropriate actions for early feedings or lack of
feedings. We recommend the guidelines in Box 7–2
for intervention when the infant does not latch onto
the breast 12 to 24 hours after birth.

Plan for the Baby Who Has Not
Latched-On Yet

The most important concern when a baby is not
latching is to feed the baby. One easy technique is
to teach the mother how to hand express her milk
onto the spoon, and then feed her baby the drops of
colostrum from the spoon. Oftentimes when staff
members hear, “Feed the baby” they picture a bottle
in the baby’s mouth. If a baby is not latching, giving
a bottle can lead to the discontinuation of breast-
feeding (Howard et al., 2003). It is time for the staff
to think of supplementing as using a spoon with
drops of colostrum or of finger- or cup-feeding once
the volume of milk has increased to 10 ml or more.

Women produce a small amount of milk during
the first few days. These small amounts of colos-
trum give the baby an opportunity to practice suck-
swallow-breathe. The baby should have lots of
practice time before the milk increases in volume.
After 1 week, the baby should be taking a full vol-

ume of milk. Table 7–3 lists expected breastmilk in-
take for the neonate’s first five days after birth. The
equation for milk intake based on infant weight is
2.5 times the baby’s weight in pounds equals the
number of ounces the baby needs in 24 hours. For
example an 8-pound baby needs 20 ounces (2.5 x
8) of milk in 24 hours when he is 1 week old. This
equation works for the first 10 weeks. After that, a
baby eats less in proportion to his weight.

Establishing the Milk Supply

When a baby is not latching onto the breast, the
mother needs to establish her milk supply. Before
she leaves the hospital, a multiple-user, hospital-
grade electric breast pump with a double pump
kit should be made available to her. She should
pump both her breasts at the same time for about
10 to 15 minutes, 8 to 10 times in 24 hours. 

Baby wakes and feeds effectively within
3–5 hours of the last feed

● Wake baby
● Use gentle stimulation
● Unwrap the baby, change diaper
● Rock, massage the baby
● Offer the breast

● Baby feeds effectively

Assess for:
● Factors that may inhibit 
   the baby's willingness/ 
   ability to feed effectively
● S & S of hypoglycemia
● S & S of sepsis
● S & S of dehydration

● Report abnormal findings 
   to the doctor
● Supplement as per policy
● Method and fluids used
   dependent on the baby's
   condition

Wait 1 hour

Absent

Present

YesNo

Yes

No

FIGURE 7–8. Breastfeeding flow chart. (From Glover
J. Supplementation of breastfeeding newborns: a
flowchart for decision-making. J Hum Lact 11:127–31,
1995. Reprinted with permission.)
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While she is pumping, she can massage her breasts.
The postpartum nurses can show the mother how
to hold both pump kits to her breasts with one 
arm, so she has a hand free to massage her breasts
while pumping. The hospital should provide a 
form for her to keep a record of the milk expressed
each time.

When a baby has not latched-on yet, it is im-
portant for them to remain skin-to-skin for as many
hours a day as possible (Meyer & Anderson, 1999).
Skin-to-skin contact will help the baby learn to
breastfeed. Part of the discharge teaching by the
postpartum nurse or lactation consultant needs to
include the importance of continuing skin-to-skin

BOX 7–2

Guidelines for the Infant Who Does Not Latch-On 
(According to Hours Postpartum)

0–24 Hours
● For full-term healthy baby,

no supplement is necessary
providing that the baby has
periods of awake and quiet,
and vital signs and blood
sugar are within normal 
limits.

● Attempt to breastfeed dur-
ing quiet, alert times or at
least every 3 hr.

● Have parents hold baby
skin-to-skin.

● Encourage a quiet environ-
ment.

● If not latched-on by 18–24
hr, provide electric pump
and instruct in use. Pump at
least 8 times in 24 hr.

● Alternative: teach mother
hand expression.

24–48 Hours
● In hospital (every 3 hr) at-

tempt to breastfeed.
● If unsuccessful after 10 min-

utes, feed baby with ex-
pressed breastmilk + water
to equal 10–15 cc. Use
formula if no breastmilk
available.

● Apply nipple shield if the
baby is too weak to latch or
mother has flat or inverted
nipple(s).

● Continue to pump.
● After discharge attempt to

breastfeed every 3 hr. If un-
successful after 10 minutes,
feed baby expressed breast-
milk to equal 10 to 15 cc.

● Use alternative feeding
methods as appropriate: fin-
ger feed, spoon, cup, slow
flow nipple.

● Continue skin-to-skin con-
tact and quiet environment.

● Continue to pump at least 8
times/24 hr.

>48 Hours
● Attempt to breastfeed baby

every 2–3 hr.
● If unsuccessful, feed baby

with expressed breastmilk =
30–60 ml or expressed
breastmilk + formula to
equal 30–60 cc. Use
formula if no breastmilk
available.

● Consider nipple shield if the
baby is too weak to latch or
mother has flat or inverted
nipple(s).

● Use alternative feeding
method: cups, finger feed,
slow flow nipple.

● Continue skin-to-skin con-
tact and quiet environment.

● Continue to pump at least 8
times/24 hr.

Source: Adapted from Memorial Hospital, Breastfeeding guidelines, 2003, Colorado Springs, 
Colorado, with permission.
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holding until the baby has learned to breastfeed
well. It is important for the mother to remove as
much milk as she possibly can, so once her milk
supply increases in amount (usually on the third
day) she needs to pump until the milk drips or
spray subside, stop pumping, massage her breasts,
and begin pumping again. Repeat the above two
times. She should be able to complete the pumping
process within 30 minutes.

Assessment of the Mother’s Nipples
and Breasts

When a baby is having difficulty latching, it is usu-
ally a baby problem, but the mother’s nipples may
be a contributing factor. On occasion the woman’s
nipples may be too big for the baby to accommo-
date all of her nipple and enough of the breast tis-
sue to extract milk. In such a case, she will need to
bring in the milk supply herself, feed her milk to
her baby, and wait for the baby to grow into her
nipple size.

If the mother’s nipple is flat, inverted, or re-
tracts when the baby compresses the breast with his

gums, it is difficult for the baby to attach. Many ba-
bies figure out how to make their mother’s breasts
work for them, but other babies need some help.
Teaching the mother to compress and shape her
breast tissue for the baby to feel in his mouth when
the nipple retracts may be just enough of a signal
for the baby to continue suckling. Other techniques
that have been tried, but not researched, include
the following:

● Pulling back on the breast tissue so the nipples
will protrude.

● Pumping the breasts just before the feed to pull
out the nipples.

● Using a nipple shield (must pump or express
after feed, monitor diaper output, weigh baby).

● Using a “nipple expanding” device to pull out
flat or inverted nipples, such as the customized
syringe (Kesaree et al., 1993) or a commercial
expander (Evert-it, Niplette).

● Wearing shells between feedings to push areo-
lar puffiness back into the breast (see section on
breast edema later in this chapter) so the baby
can latch.

● Expressing some milk to soften the breast for
the baby if the woman is engorged.

Large-breasted women sometimes find breast-
feeding challenging simply because they have dif-
ficulty dealing with their large breasts and the baby
at the same time. Finding a place for the baby to
be secure, so the mother can use both hands to
deal with her large breast, can be the answer for
these women. Care should be taken to position the
baby so the weight of the breast is not resting on
the baby’s chest. The baby may feel his airway is
being threatened with pressure on his chest. It may
be just as threatening as pressure to the back of
the baby’s head.

Baby Problems That May Cause 
Difficulty with Latch-on

The baby needs an intact palate, a tongue that can
cup and extend over the lower lip, lips that flange,
and a mouth that does not hurt. If the baby is hav-

Table 7–3

NEONATAL FEEDING
AMOUNTS FOR FIRST FIVE
DAYS FOLLOWING BIRTH
(FULL-TERM INFANTS)
Day Per Feeding Total in 24 Hours

1 Few drops to 5 cc Few drops to 1 oz 
(<1 tsp) (2 tb)

2 5 to 15 cc 1 to 4 oz 
(<0.5 oz or <1 tb) (1/4 to 1/2 cup)

3 15 to 30 cc 4 to 8 oz
(0.5 to 1 oz or 1 to 2 tb) (1/2 to 1 cup)

4 30 to 45 cc 8 to 12 oz 
(1 to 1.5 oz or 2 to 3 tb) (1.5 cup)

5 45 to 60 cc 12 to 18 oz 
(1.5 to 2 oz or 3 to 4 tb) (1.5 to 2 cup)
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ing any problems along these lines, he may not be
able to attach well to the breast to breastfeed.

The baby needs to be able to breathe while
feeding at the breast. A baby with laryngomalacia
(floppy laryngeal structures pulled into the airway
upon inspiration with audible stridor) or tracheo-
malacia (softening of the cartilaginous ring sur-
rounding the trachea with stridor upon expiration)
will need careful positioning to be able to breast-
feed (McMillan et al., 1999). A prone feeding posi-
tion may work well for these babies. If for any other
reason (stuffy nose, swollen nares, obstructed nares,
weight of the breast on his chest, etc.) the baby is
having trouble breathing, he will not breastfeed.

If the baby is in pain, he may not feel like eat-
ing. Perhaps the baby could be given some pain
medicine. The birth process can leave the baby
with a broken clavicle, sore head, cranial sutures
out of line, hematoma, forceps marks, or vacuum
extraction trauma. A boy who has recently been
circumcised may have shut out the world and not
be interested in feeding for several hours.

Sometimes a baby will refuse one breast. This
could be due to pain on one side of the body such
as from a broken clavicle, an injury on one side of
his head, or a painful shoulder. A few women have
related stories of their children who were blind in
one eye who resisted breastfeeding when the good
eye was blocked.

Birth is a tiring process. Neonates may be
drugged from the labor medications taken by their
mothers. Some babies exhibit a hyper gag reflex.
They may act as if they are backing away from the
breast. Practicing sucking on a mother’s clean finger
may be an effective way to help these babies. If the
baby has a tendency to hold his tongue in the wrong
place, there are several strategies to assist the baby.
If the baby is sucking the roof of his mouth, the
baby may be working at stabilizing his jaw. By pro-
viding chin support, the baby may be able to lower
his tongue.

If the baby holds his tongue behind the lower
gum, the parents can play an imitation game with
the baby and stick their tongues out at him. The
baby tends to imitate the parents. Also, gently tap-
ping a finger on the baby’s lips should elicit interest
on the baby’s part to stick out this tongue in search
of the finger.

When a baby is having difficulty latching, keep
an eye, ear, and nose out for potential stimuli that
could be obnoxious to the baby. The smell of per-
fume, soaps, body lotions, room deodorizers, etc.,
may disturb him. Loud noises, such as barking dogs
or a mother yelling at older children, can scare the
newborn. If anything is touching the baby’s
cheeks––such as his undershirt or a baby blanket or
the mother’s fingers––the baby may turn toward
them and ultimately away from the breast. Remov-
ing anything that could be in the way will help the
baby. The most disturbing stimulus of all is pressure
on the back of the baby’s head. The baby becomes
very worried that his nose will become blocked.
Suggest that the mother support the baby’s shoul-
ders and hold the baby’s ears with her index finger
and thumb. The web between these fingers make a
second neck for the baby. In this way the baby
knows he has control of his head and can lift his
head back to free his airway if needed.

Previous negative experiences may cause aver-
sion to the breast. If the baby’s head has been
pushed into the breast, the baby may start to cry
when offered the breast. If the negative experience
goes on, the baby shuts down when offered the
breast. The parents describe the baby as falling
asleep when offered the breast. When the baby
has breast aversion, feeding the baby another way
is important (see Chapter 10). Have the mother
hold the baby skin-to-skin against her chest at 
nonfeeding times. Gradually move the baby, over
the course of several days, to the breastfeeding 
position. Once the baby can be placed in the
mother’s arms in a breastfeeding position without
the aversive behavior, the baby can be offered the
breast after having been fed half of his milk for
that feeding. Attempts to latch should be kept to
a short time. These attempts should stop before
the baby gets upset. Babies who are hypertonic or
hypotonic may need the additional help of a
curled/flexed position for breastfeeding.

The 34 to 38 “Weeker”
Infants born between 34 and 38 weeks gestation
and treated as full-term infants pose a special sit-
uation. They fall between the cracks––i.e., they are
not considered preterm infants unless they have
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medical problems but they often do not behave as
full-term infants. In times past, these near-term ba-
bies were placed in a special nursery; now they
are placed on the regular postpartum unit with
their mothers. This is good for establishing breast-
feeding, but as lactation consultants working in the
postpartum area will testify, most 34–38-week in-
fants require considerable time and effort before
they are able to breastfeed effectively. 

These babies are often neurologically disorga-
nized and have poor state control. They can go
from a highly alert state to deep sleep rapidly and
the environment should be kept quiet to avoid
overstimulation. Their suckle/swallow/breathe
cycle may not be fully developed. Often these ba-
bies have poor muscle tone or floppiness, which re-
quires careful positioning and extra support during
feedings. The baby will need good shoulder girdle
support for head control, should be placed facing
the mother with the baby’s arms separated and hug-
ging the breast, and the baby’s hips should be well-
supported almost as high as the head (Tully, 2003).
(Figure 7–9 shows a 36-week-old premature baby 
at breast.)

The usual pattern of these infants is to grasp the
breast and suckle for a short time and then stop to
rest. Once a bolus of milk is in the baby’s mouth and
he drops his tongue to swallow, he may not have the
maturity to bring his tongue into position to initiate
the next suckle. The inability of these babies to
maintain sustained periods of at least 10 suck/swal-
lows/breathe patterns limits milk transfer and puts

them at risk for high bilirubin levels, hypoglycemia,
dehydration, and insufficient weight gain. Interven-
tions for these infants must be individual; however,
skin-to-skin holding, keeping them warm, allowing
longer periods of rest between feedings, and limit-
ing stimulation are all important for optimizing the
baby’s ability to feed well when awake.

Many of these babies feed best on approxi-
mately a 4-hour schedule until they are close to
term age, at which time they go to the more usual
2- to 3-hour feeding pattern and begin to waken for
feedings voluntarily. Trying to force a baby to
waken before the fourth hour from the beginning of
the last feeding may cause the baby to put a lot of
energy into trying to maintain the sleep state he
needs. However, at the fourth hour most of these
babies will wake fairly willingly and feed vigorously
taking a sufficient volume to justify 6 feedings in 24
hours. For some babies, short but frequent feedings
work better.

The mother will need to pump after each
breastfeeding to establish her milk production. This
expressed milk can be given to the baby if the baby
cannot obtain enough milk by breastfeeding. Be-
cause this small baby is learning to breastfeed, an
alternative feeding method that does not provide
sucking, such as cup or spoon, are options to con-
sider. Nipple shields work well for these babies if
they are having trouble maintaining latch-on and
the mother has a good milk supply.

The mother/baby dyad will need extra care in
such cases. Follow-up phone calls and early return
for weight checks is mandatory. Mothers of 34 to 38
weekers who have breastfed a full-term baby previ-
ously need just as much help as first-time breast-
feeders. They remember a vigorous baby who
knows how to feed effectively. Her past experience
does not prepare her for a sleepy baby who gives
little feedback. Also, the mother who is engorged
should be encouraged to pump or express sufficient
milk to establish her milk supply.

Feeding Methods

Cup-Feeding

Babies can be fed by cup from birth and many low
birth weight infants are cup-fed around the world
until they are mature enough to exclusively breast-

FIGURE 7–9. A 36-week-old premature baby at
breast.
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feed (Gupta, Khanna, & Chattree, 1999). Cup-feed-
ing low birth weight infants was found to be at least
as safe as bottle-feeding with no differences in phys-
iological stability and the incidence of choking, spit-
ting, apnea, and bradycardia during feeds for both
feeding methods (Malhotra et al., 1999; Marinelli,
Burke, & Dodd, 2001).

A study of full-term infants found cup-feeding
no more stressful than bottle-feeding. However, in
another study, infants took less volume and re-
quired more time to feed as they were learning to
cup-feed than when learning to bottle-feed. (Dowl-
ing et al., 2002). Other drawbacks are milk spillage
and that the baby is deprived of sucking. In two
early cup-feeding studies (Davis et al., 1948; Free-
den, 1948), full-term babies cup-fed efficiently, tak-
ing milk faster by cup than by bottle or breast. 
In the 1940s, newborns were in the hospital for 
10 days. Given more time, they became very 
proficient at cup feeding.

For cup-feeding, a small cup with a rounded
edge is preferred. In India, a special cuplike device
called a paladai is used for feeding premature ba-
bies in some neonatal intensive care units. The
nurses in these units prefer the paladai to a regular
cup (Malhotra et al., 1999). Medicine cups holding
small quantities are readily available in hospitals.
They are thus appropriate for early feedings when
volume will rarely exceed 1 to 2 oz. Commercial
feeding cups are also available.

The baby should be placed in an upright, sit-
ting position (see Figure 7–10). As the cup is
brought to a position resting on his lower lip with
the rim at the corners of his mouth, tipping the cup
slightly to allow access to the fluid allows the baby
to be fed without the risk of developing a prefer-
ence for rubber nipple teats (Howard et al., 2003).
As long as the caregiver does not attempt to pour
too much milk into the baby’s mouth, risk of aspi-
ration is minimal and the feeding can be accom-
plished quickly (Lang, Lawrence, & Orme, 1994;
Thorley, 1997). Babies who are poor candidates for
cup-feedings are those with a poor gag reflex, neu-
rological deficits, and respiratory problems.

Finger-Feeding

Finger-feeding with a feeding tube is an alterna-
tive feeding method for neonates (Figure 7–11). It

is used by some lactation consultants when the
baby is too sleepy to breastfeed, if the baby does
not latch-on well for any reason, or if the mother
and baby are separated (Newman, 2002). Propo-
nents of finger-feeding believe that it facilitates
proper use of the oral muscles, promotes optimal
coordination of suck-swallow-breathe, and allows
the baby to pace the feeding (Hazelbaker, 1997).
Critics claim that the technique is invasive and ad-
dictive. Instructions for finger-feeding a neonate
are presented in Box 7–3.

FIGURE 7–10. Baby cup-feeding. (Courtesy of 
Kay Hoover, MEd, IBCLC.)

FIGURE 7–11. Finger-feeding. The technique is used
to feed an infant breastmilk and avoid rubber nipple
confusion when the infant is not latching onto the
breast. (Courtesy of Pat Bull.)
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Nipple Shields
Nipple shields have a controversial history, largely
due to the bad reputation of the old type of shields
that were made of rubber or latex. Babies of moth-
ers using these old type of shields were unable to in-
gest sufficient breastmilk often resulting in slow
weight gain and failure-to-thrive. As a result, nipple
shields came to be viewed as interfering with, rather
than assisting, the new mother in breastfeeding.
The newer ultra-thin silicone nipple shields are es-
pecially helpful for a mother with flat or inverted
nipples, for preterm babies who have trouble latch-

ing and maintaining suction, or for babies who have
developed a preference for a bottle nipple and thus
refuse the breast.

When a woman uses a silicone nipple shield,
she needs to use a multi-user electric pump (like the
ones used in the hospitals) and pump her milk four
to six times a day after breastfeeding to establish a
milk supply. The baby needs to be weighed twice a
week and diapers monitored for adequate stools and
wetness. Once the baby is gaining well (about an
ounce a day), the mother can stop pumping.

In many cases, the short-term use of a nipple
shield will preserve the breastfeeding relationship

BOX 7–3

Finger-Feeding a Neonate

● Ensure that your hands are clean and the
nail on the finger or thumb you use is cut
short before you begin. Wearing a latex-
free glove or finger cott is preferable
when the baby is finger-fed by someone
other than the mother or father.

● Prop the baby, making sure his head is
stable and slightly tilted back.

● If using a feeding-tube device (#5
French, 15 in. long), the tube can be held
close to the end of the finger.

● Connect the feeding tube with a syringe
or feeding bottle with expressed breast-
milk or, if necessary, formula depending
on the situation. If using a bottle, the feed-
ing tube can be inserted through a cut
made in the rubber nipple. If using a sy-
ringe, choose the size most appropriate
for the circumstances (usually 10 to 30 cc).

● Select a large digit, since the breast fills
the baby’s mouth.

● Stroke the baby’s lips gently until the
baby opens his mouth. Slide your finger
or allow the baby to suck the finger in

with the nail bed resting on his tongue
and the pad side up. The tip of the finger
needs to extend to the juncture of the
hard and soft palates. The tube can be
taped to the pad side of the parent’s fin-
ger. In most instances, the baby will
begin sucking as soon as he feels the fin-
ger pad on the hard palate.

● Push milk from the syringe into the baby’s
mouth ONLY if the baby is sucking.

● If the baby is sucking effectively, the per-
son who is finger-feeding the baby will
feel a pulling sensation along the nail bed
with each exertion of negative pressure
(suckle), as if the nail is being pulled
deeper into the baby’s mouth.

● Monitor color and vital signs, especially
if the baby is low birth weight or has
poor muscle tone or oral structural
deficits.

● Record the amount of human milk (or
formula) that the baby takes.

● Show the mother (and the father) how to
finger-feed.
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while the baby learns to breastfeed (Meier et al.,
2000; Nicholson, 1993; Wilson-Clay, 1996). A La
Leche League mother movingly described how a
silicone nipple shield “saved her breastfeeding rela-
tionship” with her baby (Clemmit, 2003).

Placing a feeding tube (attached to a syringe
with the milk supplement) inside of the nip-
ple shield during a feed is particularly helpful (Fig-
ure 7–12). This technique gives the baby several
advantages:

● An immediate reward for latching-on and 
suckling

● An opportunity to stimulate the breast and re-
move breastmilk

● Control over the amount and flow of supple-
ment ingested

● Nutriment (calories and fluids)

To apply a silicone nipple shield, smooth a thin
layer of water inside the nipple shield brim, then flip
up the brim of the shield (like that of a sombrero),
center the shield directly over the nipple, and gently
pat down the brim (Wilson-Clay, 2003). For addi-
tional discussion on nipple shields, see Chapter 12.

Hypoglycemia
Newborns experience a decrease in blood-glucose
after birth as they adapt to the extrauterine 
environment and then regain blood-glucose rapidly
(Eidelman, 2001). Transient asymptomatic low
blood-glucose (< 30 mg/dl) in the first hours is 
an adaptive phenomenon as the newborn changes
from the fetal state of continuous transpla-
cental glucose feeding to that of intermittent feed-
ing after birth. This dynamic process is self-limit-
ing and is usually not pathologic (Haninger &
Farley, 2001).

Hypoglycemia is partially a matter of defini-
tion. Whether a baby is considered to have a low
blood-glucose level depends on the laboratory val-
ues used as criteria for hypoglycemia and the relia-
bility of the methods used to measure blood
glucose. Before deciding what is abnormal, one
must first establish what is normal. What are nor-
mal blood sugar levels for newborns? Based on the
author’s experience with teaching an Internet
course to graduate nurses across the United States,
hypoglycemia protocols vary widely according 
to region, and routine glucose testing after birth 
is common.

FIGURE 7–12. Feeding tube device under a silicone nipple shield. (A) Feeding tube device placed under nipple
shield. Baby would need to be able to suck well in order to pull the milk out of the bottle and through the tubing.
This is a good technique to keep the baby feeding at the breast until he can latch onto the breast and get out
enough milk directly. It could also be used for a baby who has become accustomed to a bottle nipple. (B) Baby re-
ceives supplementation from feeding tube and breastfeeds at the same time. As soon as baby attaches, milk can
be squeezed into the nipple shield to give the baby an immediate reward for any attempts made at the breast.
Use with baby who has gotten used to bottle-feeding, has a weak suckle, or has had difficulty latching onto the
breast. (Courtesy of Kay Hoover, MEd, IBCLC.)

A B
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On the whole, breastfed infants have lower
blood sugar levels (58 mg/dL) compared with for-
mula-fed infants (72 mg/dL), according to Hawdon,
Ward-Platt, and Aynsley-Green (1992). In the same
study, blood sugar levels were correlated with the
intervals between the feeds––i.e, the more frequent
the feeding, the higher the glucose concentration.

While there are still no universally accepted
“cut-off” glucose levels for hypoglycemia, several
guidelines have been recommended. On the basis
of research findings from a large sample of well,
full-term infants, Heck and Erenberg (1987) recom-
mend that hypoglycemia in full-term infants be de-
fined as serum glucose concentration of less than
30 mg/dL on the first day after birth or less than 40
mg/dL on the second day after birth. Srinivasan et
al. (1986) recommended similar levels. (Table 7–4).
If the higher level of 40 mg/dL were used for the
first day postpartum, 20.6 percent of well, full-term
infants would be considered hypoglycemic and
would receive unnecessary supplements (Sexson,
1984). The Academy of Breastfeeding Medicine
(2002) has published hypoglycemia guidelines on
the Internet (see Box 7–4).

Severe neonatal hypoglycemia leads to poten-
tial brain damage and can result in serious seque-
lae such as seizures. Prolonged hypoglycemia can
be avoided by close clinical observation of vulner-
able infants while avoiding excessive invasive man-
agement (Moore & Perlman, 1999). Clinical
symptoms that indicate possible hypoglycemia in
neonates include the following:

● Temporary irritability
● Jitteriness
● Exaggerated reflexes
● High-pitched cry
● Seizures
● Lethargy
● Listlessness
● Rapid breathing
● Hypothermia
● Poor suck and refusal to feed

Hypoglycemia is of particular concern with cer-
tain health conditions: the infant of a mother with
diabetes, a postmature neonate, or an infant who is
small for gestational age. The infant of a mother
with diabetes is most apt to experience hypo-
glycemia shortly after birth, because he continues to
produce a high level of insulin, which depletes the
blood glucose within hours after birth. The degree
of infant hypoglycemia is usually in proportion to
the success achieved in controlling the mother’s
blood glucose during her pregnancy. Symptomatic
neonates are given 10 to 15 percent glucose intra-
venously immediately after birth until they stabilize.

Postmature infants also need early, frequent
breastfeedings to normalize their glucose levels.
Lethargy and poor feeding in these babies may
contribute to hypoglycemia; thus any interest
shown in feeding should be followed by immedi-
ate, unrestricted access to the breast for as often
and as long as the baby wishes. Most postmature
neonates, after a first breastfeeding, show increased
interest in subsequent breastfeeding, thus reducing
the risk of continued hypoglycemia.

The newborn who is small for his gestational
age is also at risk for hypoglycemia. A prompt first
breastfeeding followed by very frequent breast-
feeding thereafter is usually sufficient to bring the

Table 7–4

DEFINITION OF
HYPOGLYCEMIA (SERUM OR
PLASMA) BY AGE

Serum or
Postnatal Age Plasma Glucose

Author (hr) mg/dL

Heck & 0–24 <30
Erenberg, 24–48 <40
1987

Srinivasan 0–3 <35
et al., 1986 3–24 <40

>24 <45

Source: From Protocol Committee Academy of Breast-
feeding Medicine, A. I. Eidelman, C. R. Howard, R. J.
Schanler, and N. E.Wight. Clinical Protocol Number 1:
Guidelines for Glucose Monitoring and Treatment of
Hypoglycemia in Breastfed Neonates. ABM News and
Views 5 (4): insert, 1999.
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baby’s blood-glucose level to normal. In some
cases, continued poor feeding may require a sup-
plement. Start with the mother’s own milk. If 
no milk can be obtained with hand expression,
and there is no banked human milk, then formula
may have to be used. This practice need not 
be repeated once the baby is breastfeeding well.
The following conditions are associated with low
blood sugar:

● Small for gestational age
● Postmature
● Discordant twin (smaller)
● Large for gestational age (LGA) > 90th per-

centile or weight
● Infants of diabetic mothers
● Low birth weight infants < 2500 gms

● Postasphyxia, cold stress, sepsis, and other
stresses

Intrapartum management plays a role in the
neonate’s glucose level. Use of hypertonic glucose
infusions during labor can lead to elevation in ma-
ternal blood glucose, which can in turn result in
fetal hyperglycemia and hyperinsulinemia and
eventually neonatal hypoglycemia.

Neonates’ blood-glucose levels are usually
measured by a heel stick to obtain blood. The
blood level is then measured using Dextrostix with
the glucometer or Chemstrips with an Accu-Check
11 reflectance meter. Dextrostix and Chemstrips
are easily used and inexpensive; however, they are
prone to many errors. A glucose electrode system is
preferred because it is more accurate, especially at
the “low end” of glucose values and requires no fur-
ther confirmatory laboratory analysis (Haninger &

BOX 7–4

Recommendations on Hypoglycemia from the Academy of
Breastfeeding Medicine

● Healthy term neonates do not develop
symptomatic hypoglycemia as a conse-
quence of underfeeding. Underlying ill-
ness must be excluded in such infants.

● Routine monitoring of blood glucose in
asymptomatic, term neonates is unneces-
sary. Measure blood glucose concentra-
tion only in at-risk infants and/or those
with clinical symptoms compatible with
hypoglycemia. Bedside screening tests
must be confirmed by true laboratory
glucose measurements.

● Monitoring should begin within 30 min-
utes for infants of diabetic mothers and
no later than 2 hours of age for infants in
other risk categories. Clinical manifesta-
tions of hypoglycemia are tremors, irri-

tability, jitteriness, exaggerated reflexes,
high-pitched cry, seizure, lethargy, list-
lessness, rapid breathing, hypothermia,
poor suck, and refusal to feed.

● Hypoglycemia can be minimized by
early initiation of breastfeeding after de-
livery. Initiation and establishment is fa-
cilitated by skin-to-skin contact of
mother and infant. Such practice will
maintain normal infant body tempera-
ture and reduce energy expenditure
while stimulating suckling and milk pro-
duction.

Source: Adapted from Academy of Breastfeeding
Medicine (2002).
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Farley, 2001). Measuring blood-glucose concentra-
tions in asymptomatic babies in the first 2 postnatal
hours is unnecessary and potentially harmful to
parental well-being. It also interferes with establish-
ing breastfeeding and can result in serious disrup-
tion of the initiation and duration of breastfeeding
(Haninger & Farley, 2001).

Placing the baby skin-to-skin with his mother
helps stabilize his blood sugar. Christensson et al.
(1998) report average blood glucose of 57.6 mg/dl
in the skin-to-skin group and 46.6 in the group
cared for away from their mothers.

Cornblath et al. (2000) summarizes the prob-
lem of neonatal hypoglycemia: “At present no sim-
ple bedside measures exist that can determine these
values and hence provide an absolute indication of
an intervention in an individual infant. Further-
more, no data exist that define the concentration of
plasma glucose or its duration that causes damage.”

Problems that are most likely to be of concern
in the early days of breastfeeding relate to method
of birth, breast engorgement, sore nipples, and
other problems that usually disappear quickly.

Cesarean Births
Over 20 percent of births in the United States are by
cesarean, and the rate is rising (Lowe, 2003). Many
European and South American countries have simi-
lar and even higher rates of surgical birth. The im-
pact of cesarean birth on breastfeeding has been
extensively studied. Although its effects are difficult
to disentangle from other interventions, generally,
breastfeeding rates and the duration of mothers 
who deliver by cesarean birth are about the same as
those who have vaginal births ( Janke, 1988; Kear-
ney, Cronenwett, & Reinhardt, 1990; Victora et al.,
1990). However, cesarean births are associated with
delayed lactogenesis and, as expected, a delay in ini-
tiating breastfeeding (Chen et al., 1998; Dewey et
al., 2003; Evans et al., 2003; Grajed & Perez-
Escamilla, 2002; Leung, Lam, & Ho, 2002; Nissen
et al., 1996; Rowe-Murray & Fisher, 2002; Wittels et
al., 1997).

Cesarean births affect breastfeeding primarily
by delaying the initiation and establishment of lac-
tation but not the continuance of breastfeeding. The
mother’s commitment to breastfeeding plays a sub-
stantial role despite unexpected birth outcomes. A

greater commitment to breastfeeding, regardless of
the manner of birth, results in longer duration of
breastfeeding ( Janke, 1988).

Recovery from major surgery takes more time,
is more painful and stressful, and represents addi-
tional risks compared to an uneventful vaginal birth,
which explains why breastfeeding occurs later fol-
lowing cesarean birth. Women’s reactions to having
a cesarean birth vary. A woman may interpret an
unexpected cesarean birth as a reflection on her ad-
equacy and may be more fearful that she will fail at
breastfeeding because she perceives that she failed
with birthing. In balance, cesarean births are so fre-
quent parents tend to view cesarean birth as a nor-
mal or alternative mode of delivery. Childbirth
educators and others have effectively conveyed the
message that cesarean birth does not have to be a
threat. Parents’ concerns are reduced by the knowl-
edge that they can be awake to experience the event
and that the baby’s father can be present at the birth.

In working with a mother who has had a ce-
sarean birth, the nurse or the lactation consultant
needs to assess the mother’s degree of physical
comfort and awareness. If she is not fully conscious,
she is not ready to put her baby to breast. Once the
mother is alert and able to hold her baby, however,
she can begin breastfeeding. The mother should be
asked how she wants to hold her infant. Some
mothers, particularly those still receiving intra-
venous pain medication or those who have had an
epidural narcotic, are quite comfortable holding
their babies in the cradle position using pillows for
support. Others are hesitant to hold the baby at all
until they have been reassured that they can do so
without touching or placing any pressure near their
abdominal incision. Suggest that if the mother
holds her baby in a clutch position, (see again Fig-
ure 7–6B) she will avoid the sensitive incision area.
As the pain of her incision decreases, the mother
can be instructed and assisted in the use of positions
other than the football hold, as discussed later in
this chapter. By the second or third day postpartum,
the side-lying position is generally comfortable, es-
pecially if the mother is adequately supported with
pillows at her back and beneath her abdomen.

The baby born by cesarean may be lethargic,
particularly if the birth followed a long period of
exposure to analgesia or anesthesia in labor. If so,
explain to the mother that a delay in feeding will
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not deter breastfeeding; rather, her milk supply 
will be established slightly later than it would be fol-
lowing a vaginal birth. Pumping the breasts in the
immediate postpartum period neither hastens lacto-
genesis nor improves later milk transfer (Chapman
et al., 2001).

Breast Engorgement
Breast engorgement is a major issue in the early
postpartum period as the breast, under the influ-
ence of hormonal shifts, increases milk production
rapidly from 36 to 96 hours postpartum. Although
the gradual buildup of fluid in the breasts following
parturition is a welcome sign of breastmilk, breast
engorgement is a common problem in the early
days after birth and a common reason for early
weaning. Because women leave the hospital before
their breasts become full or engorged, the situation
is usually handled at home or in a postdischarge
visit at a clinic or medical office.

For most women engorgement is at its height
from 3 to 5 days after birth and slowly recedes but
may last 2 weeks for some (Humenick, Hill, & An-
derson, 1994). During normal engorgement, the
mother’s breast tissue usually remains compress-
ible, thus enabling the infant to attach comfortably
and efficiently, without risk of trauma to the breast
or nipple tissue. Extreme breast fullness rarely lasts
more than 24 hours, during which time breastfeed-
ing can continue without discomfort. The mother
with breast fullness should be encouraged to view
this state as a transitory indication of milk produc-
tion that will begin to regulate to meet the baby’s
needs as the infant breastfeeds.

Multiparous women are more likely to report
more intense engorgement than primiparous
women and distinct patterns of breast engorgement
can be identified (Humenick, Hill, & Anderson,
1994). Severe breast engorgement, a pathologic con-
dition, and often the consequence of mismanage-
ment, is painful. It can be caused by any situation
that allows milk stasis to occur. There are several sit-
uations that lead to uncomfortable engorgement:

● Supplements (Wright, Rice, & Wells, 1996)
● Delayed initiation of feedings at the breast
● Infrequent feedings

● Time-limited feedings
● Removing the baby from the first breast to en-

sure feeding from both breasts at every feeding
(Lawson & Tulloch, 1995)

Breast implants can also lead to severe en-
gorgement. Sometimes the tissue around the nipple
and areola becomes so taut that the infant is unable
to grasp the nipple. When the baby is unable to
latch onto the breast, the mother’s discomfort
mounts, and her breast and nipple tissue may be so
tight that even leaking cannot occur. Under such
conditions, further trauma to the tissue is apt to
occur when a vigorous baby attempts unsuccess-
fully to grasp and draw the breast into his mouth.

Various treatments for engorgement have been
suggested:

● Heat treatments: Warm compresses, warm show-
ers. Use warm treatments before breastfeeding.

● Cold treatments: Cold compresses, frozen veg-
etable bags (wrapped in a towel), cold gel
packs. Use cold treatments after breastfeeding.

● Cabbage compresses: Fresh cabbages, cold or
room temperature (Roberts, Reiter, & Schuster,
1995; Rosier, 1988).

● Breast massage and milk expression: Massaging the
breast and expressing milk to relieve engorge-
ment. This technique is commonly practiced
worldwide, especially in Japan.

● Ultrasound: Ultrasound treatments, used for
both plugged ducts and engorgement.

● Medications: Antiinflammatory medications.
● Pumping: Pumping reduces build-up of milk.

Research on engorgement is unique in that the
condition slowly and inevitably resolves itself no
matter what treatment is used; thus a group of moth-
ers (preferably randomized) receiving the treatment
must be compared simultaneously with a group 
who do not receive the treatment. Snowden, 
Renfrew, and Woolridge (2002) analyzed eight ran-
domized control trials involving 424 women receiv-
ing treatments for breast engorgement in an attempt
to discover which treatments were effective (see
Table 7–5). They concluded that cabbage leaves,
cold packs, gel packs, oxytocin, and ultrasound
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treatments were all ineffective. Only pharmacologi-
cal treatment using antiinflammatory medications
(Danzen and bromelain/trypsin complex) signifi-
cantly improved symptoms of engorgement.

Whatever intervention is used, the mother
should be encouraged to offer the breast frequently
to avoid painful engorgement. Any method that re-
duces the sensation of tightness in the breast tissue
is likely to help the mother. If the mother is breast-
feeding, how often and how long her infant is suck-
ling should be assessed. During the first 2 weeks,
the average number of minutes a baby spends
breastfeeding in 24 hours is about 2.7 hours (de
Carvalho, 1982). If the baby is being offered the
breast fewer than eight times in 24 hours, and for
less than an average of 20 minutes per feeding, it
may not be enough. If the mother is unable to in-
crease the number of feedings, she may obtain re-
lief with the judicious use of hand expression or a
fully automatic intermittent electric breast pump.

A fever of unknown origin in a mother during
the first week postpartum may be another sign of
breast engorgement. Occasionally, fever from en-
gorgement can be 101 degrees F or higher. If the
woman is not breastfeeding and her breasts are en-
gorged, she can apply cold to reduce fluid filtration
into the interstitium, owing to vasoconstriction. As
in other areas of the body, tissue edema in the breast
is reduced by cold and is increased by heat.

Breast Edema
Women who receive excessive intravenous fluids
throughout labor may develop edema of their
breast. This edema is different from the normal
physiologic engorgement that precedes lactogene-
sis. The mother’s breasts can be as “hard as rocks”
and the nipples distended. As a result, the neonate
may be unable to latch onto her breasts until the
edema has subsided. Breast edema can be treated
with areolar compression, a method to reduce nip-
ple/areola edema manually by using gentle positive
pressure (Miller & Riordan, 2004). The health-care
provider can do the following intervention or the
mother can do it herself:

● Ask mother to wash her hands thoroughly. 
Explain what you plan to do to the mother
and ask her permission. Nails should be 
short and preferably unpolished. No artificial
nails.

● Do a “press test” to determine areolar edema.
Apply firm but gentle pressure with the index
finger and thumb on either side of the areola
behind the nipple. Hold it there until the
edema can be felt to be giving way. Remove
your fingers to see if there are finger impres-
sions remaining in the tissue. If there are, then
areolar edema is present.

Table 7–5

META-ANALYSIS OF STUDIES ON POSTPARTUM
BREAST ENGORGEMENT

Treatment Outcome

Antiinflammatory drugs Increase total improvement rating and reduce symptoms compared with placebo.
Danzen (OR 3.6, 95%, CI 1.27–10.26); Kimotab (OR 8.02, 95%, CI 2.76–23.3).

Cabbage leaves No difference between treatment and control groups.

Cold packs No difference between treatment and control groups.

Gel packs No difference between treatment and control groups.

Oxytocin No difference when compared with saline injections.

Ultrasound treatments No benefit. Decrease in pain due to the warmth of treatment rather than ultrasound
waves themselves.

Source: From Snowden, Renfrew, & Woolridge (2002).
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● Apply pressure again slightly behind the soft-
ened spot. Hold the pressure until the area
under your fingers softens. Apply, steady in-
ward pressure toward the chest wall for 60 sec-
onds or longer, concentrating on the areola
where it joins the base of the nipple. Next,
move the fingers behind the softened area to
the firm tissue and apply pressure again.

● Start behind the nipple, rotate the fingers clock-
wise, and move back along the areola holding
the pressure until the tissue is soft before 
moving the fingers again. If fingernails are
short, press with the curved fingertips of both
hands simultaneously with the nail nearly
touching the sides of the nipple. The goal is
to create a ring of small “dimples” or pits on
the areola at the base of the nipple. (If per-
formed by the health-care provider, the flat
part of two thumbs or two fingers can also be
used. This will require another 60 seconds of
pressure in opposite quadrants to soften the
same general area.)

● Rotate finger pressure, displacing the edema
into the breast tissue until the areola is soft and
the nipple is pliable.

● Plan on the procedure taking anywhere from a
few minutes to 30 minutes to move the edema
out enough to latch the infant onto the breast.
The length of time will depend on the severity
of the edema.

The effect of areolar compression, also called
reverse pressure softening (Cotterman, 2004), is
fourfold: (1) it moves excess interstitial fluid inward
in the direction of natural lymphatic drainage; (2) it
relieves overdistention of the milk ducts and re-
duces latch discomfort; (3) it enables the infant to
draw the breast deeply into his mouth so that the
stripping action of the tongue can remove the milk;
(4) it stimulates the nerves supplying the nipple and
areolar complex, thus triggering the milk ejection
reflex (Cotterman, 2003).

Areolar compression (Color Plate 20) should
be done before pumping the breast. Pumping the
breast first before areolar compression can cause
further accumulation of edema in the areola, espe-
cially when maximum settings are used. The nega-
tive pressure of a pump tends to draw excess

interstitial fluid toward the areola and nipple instead
of moving it away from the area, thus worsening the
problem. Once edema is displaced, the nipple will
stretch outward making latching easier.

Hand Expression
Although many women in the United States think
first of using a breast pump to obtain milk, express-
ing milk by hand is a skill that has been used by
many mothers for millennia. The mother’s own
hands represent several advantages over breast
pumps:

● They cost her nothing.
● They may trigger a more effective milk 

ejection reflex.
● They are always available.
● They compress the breast for milk removal.

After the mother has practiced this skill, she
may find she can obtain more milk more quickly
than women who use an electric device for the
same purpose! Techniques vary across cultures and
are most effective when the breasts are compressed
well behind the nipple (Figure 7–13). Every post-
partum nurse and every lactation consultant should
be able to instruct a mother in hand expres-
sion. Pushing back toward the chest wall with 
her fingers and then rolling the fingers together is
recommended rather than sliding the fingers down
the breast, to avoid inadvertently bruising or abrad-
ing the skin. The mother should be cautioned 
that she might have greater difficulty with expres-
sion if she is attempting to relieve engorgement or
her breasts are very tender. She should be en-
couraged to be patient, to shower or use warm
compresses, and to stimulate milk ejection with
gentle breast massage in advance of attempting to
express her milk.

If breast massage is practiced with each ex-
pression, encourage the mother to avoid creating
a ritual that becomes so time consuming that it 
interferes with the process. This is particularly 
relevant if the mother is expressing her milk 
at work or some other site where she has only a
limited time in which to accomplish it. An ex-
perienced mother who can demonstrate the tech-
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A

B

C

D

E

FIGURE 7–13. Hand expression.

(A) Wash hands and any collection equipment to be
used. Sit comfortably, and place the collection cup
under the breast. Apply warm, moist towel to enhance
milk flow. Massage breasts and nipples to stimulate
milk ejection reflex. Use gentle pressure using a circu-
lar motion, moving around the breast.

(B) Squeeze the breast gently, rolling the hands for-
ward from the chest toward the nipple.

(C) Place thumb and forefingers approximately 2 to 3
cm (1 to 1 1/2 inches) behind the nipple and press into
the breast.

(D) Press inward toward the chest wall squeezing gen-
tly with a slight rolling action toward the nipple. Re-
lease pressure and repeat as needed to obtain milk. If
pain results, something is wrong and the mother
should be observed in order to identify what may be
causing the mother discomfort.

(E) Change position of the fingers around the areola
to express milk from as many ducts as possible.
Within 3 to 5 minutes, the milk flow may slow; this is a
signal to express milk from the other breast. Both
sides may be expressed as often as the mother wishes
in a given session or until she tires. Particularly in the
beginning, the mother should expect to spend 20 to
30 minutes expressing milk. As she becomes more
adept at it, the time will decrease even as the amount
of milk obtained increases.



Assessment tools are useful for evaluating in-
fant suckling over several feedings to show moth-
ers that their babies are learning with each feeding
and are becoming more efficient at obtaining milk.
They can also be used to alert the caregiver to spe-
cific “red flags.” If the mother-baby dyad is not
feeding effectively, they may need special atten-
tion to prevent a problem with dehydration and
weight loss. Breastfeeding assessment tools also re-
mind the mother that what her baby does is both
complex and predictable and that he needs lots of
opportunities to practice, just as she needs many
opportunities to learn how to hold and position
him for optimal breastfeeding. The ease of using
these tools means that the mother can evaluate for
herself what occurs at each feeding. Despite the
usefulness of these tools, reliability and validity test-
ing indicate that they need further development
(Riordan & Koehn, 1997). Newer investigations are
leading us closer to more valid methods of clini-
cal prediction of breastfeeding outcomes. Of the
commonly used breastfeeding indicators, audible
swallowing best predicts the actual intake of breast-
milk (Riordan & Gill-Hopple, 2002). We also know
that certain perinatal events predict that the mother
will stop breastfeeding by 7 to 10 days postpartum
(Hall et al., 2002), so these mothers need extra
help (see Table 7–6).
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nique to the novice can often provide the most ef-
fective teaching.

Clinical Implications
Assessment is a critical first step in working with a
mother who has a newborn. For example, if the
mother had maternal analgesia and her baby is
sleepy and is breastfeeding infrequently, the hospi-
tal caregiver can do the following:

● Encourage and facilitate the mother to hold her
baby skin-to-skin.

● Reassure the mother that the baby’s sleepiness
may be the result of the analgesia to which he
was exposed prior to the birth.

● Encourage the mother to take every opportu-
nity when the baby is awake to offer the breast.

● Suggest that the mother let the baby stay on the
first breast until he has let go on his own before
offering the second breast.

● Provide specific suggestions regarding home
visitation and follow-up with a lactation consul-
tant in private practice and a community-based
breastfeeding support group. If the mother ex-
perienced difficulty in breastfeeding with an
earlier baby, the caregiver may need to reas-
sure the concerned or anxious mother that a
similar condition need not recur, or if it does
recur, what to do about it.

Breastfeeding Assessment

The infant’s first few times breastfeeding should be
assessed early in the neonatal period. Such assess-
ment enables the health-care worker to determine
how well the infant roots, latches-on, and suckles.
Minor adjustments of maternal position or infant
position can be made without interrupting or inter-
fering with the mother and infant as they begin to
learn how to breastfeed together.

Several assessment tools specific to feedings at
the breast are available and can be found in Ap-
pendix 20-A as well as in the Resource Guide to
Breastfeeding and Human Lactation accompanying
this book.

Table 7–6

MODIFIABLE PERINATAL
VARIABLES PREDICTING THAT
A MOTHER WILL STOP
BREASTFEEDING BY 7 TO 10
DAYS POSTPARTUM

Perinatal Events P Value Odds Ratio

Long breastfeeding intervals 0.0001 1.1–1.3

More than 2 bottles 0.001 1.7–4.8

Vacuum vaginal delivery 0.0017 1.7–9.3

Long duration of Pitocin 0.0492 1.00–1.11

Source: Adapted from Hall et al. (2002).
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Discharge Planning

Over the past 30 years the average length of a hos-
pital stay in the United States has declined by
nearly 60 percent, to 1.4 days. Mothers and infants
often return home in the first 24 to 48 hours after a
vaginal birth and 2 to 4 days after a cesarean birth.
Early discharge from the hospital, a fact of life for
most new mothers and their neonates, has had a
major impact on postpartum care. It is the respon-
sibility of the hospital caregiver to highlight critical
points that the parents need to pay attention to
when they are newly home with their baby. Fore-
most among these concerns is seeing to it that the
baby feeds often and effectively. The mother needs
guidelines that will help her to assess whether this is
occurring and whom to contact for assistance if it
does not (Hall & Carty, 1993).

Early discharge does not appear to negatively
affect breastfeeding; in fact some studies indicate
that mothers who leave the hospital early breast-
feed longer (Edmonson, Stoddard, & Owen, 1997;
Margolis & Schwartz, 2000). At the same time, early
discharge may negatively influence the mother’s
feeling of competence in her mothering, particu-
larly if she is unprepared or unsure of how to care
for her newborn. Contact with mother-to-mother
organizations can help the mother to place her ex-
periences in the context of other women’s com-
ments about their breastfeeding course. In addition,
more home health visits are being done to provide
the care that used to be provided in longer-term
hospitalization. Pediatricians and other physicians,
cognizant of the postdischarge void in medical cov-
erage, are routinely scheduling appointments with
the family of a breastfed baby within 48 to 72 hours
after discharge as recommended by the American
Academy of Pediatrics.

The goal of discharge planning is twofold: to
prevent common problems and to provide emo-
tional support (Page-Goertz, 1989). With such a
brief time in the hospital, the mother needs a care-
giver who imparts as much basic information as
possible without overwhelming her. She also needs
reinforcement of her self-confidence in her role as a
new mother. These two goals are mutually reinforc-
ing and, as the caregiver instructs the mother in the
prevention of problems, she is in a position to si-
multaneously enhance the new mother’s self-
esteem and self-confidence; in short, the mother is

able to “take control” of her experience (Hall &
Carty, 1993). The mother’s perceptions of her in-
fant not only reflect how she and the baby will in-
teract but can also influence how long she
breastfeeds.

Basic Feeding Techniques

In teaching basic feeding techniques to a new
mother, priority must be given to certain guidelines:

● Feed the baby frequently (8 or more feedings in a
24-hour period). Using a visual aid such as the
size of the baby’s fist to demonstrate the size of
the newborn’s stomach is an excellent way to il-
lustrate why the neonate needs frequent feed-
ings: his stomach is simply too small to hold
large quantities at a time! Additionally, the
curds formed by human milk digest quickly.
Artificial baby milks form large curds that take
longer to digest than human milk. The formula-
fed infant feeds fewer times.

● Offer (and keep the baby on) the first breast until he
has completed that side. If he wants more, offer
the second breast for as long as the baby wants.
Some babies will be satiated with one breast;
others prefer two, and still others may have
some early marathon feedings in which they
move from one to the other several times!

● Avoid watching the clock. The best timer of the
feeding is the baby. After breastfeeding is es-
tablished, the mother may identify cues that the
baby is happy with one breast at each feeding
or wants both breasts at each feeding.

● Avoid the use of artificial teats, pacifiers (dummies),
supplemental infant formula, water, or glucose water
feeds for the first 2 to 4 weeks. The infant may sub-
stitute nonnutritive suckling for milk intake at
the breast, resulting in poor weight gain. The
pacifier can also become a source of nipple
confusion (Powers & Slusser, 1997) and a possi-
ble marker for other difficulties that can result
in shorter breastfeeding duration. Telling the
mother why these practices can interfere with
early, effective breastfeeding will give her the
ammunition she may need to fend off 
well-meaning but uninformed attempts to “as-
sist” her with unnecessary, potentially interfer-



Perinatal and Intrapartum Care 211

ing practices. The exception is preterm infants,
who may benefit from nonnutritive suckling
during the period that they are unable to take
oral feedings (see Chapter 13).

● Identify various ways in which the mother can recog-
nize that her infant is getting sufficient milk.

These include the following:

● Listening for and identifying the infant’s swal-
lows

● Baby waking on his own for at least 8 feedings
in 24 hours

● Monitoring the diaper output

Signs That Intervention Is Needed

Slow infant weight gain is addressed in depth in
Chapter 10. Briefly, the following signs indicate a
need for health-care intervention:

● Scant, concentrated urine, brick dust urine
(from urate crystals) after day 2, or no urine
at all.

● Infrequent stools (fewer than four per day after
day 3).

● Stools that have not turned yellow by day 4 or 5.
● Lethargy (difficult or impossible to waken for

feedings).
● Extreme fretfulness (never contented after any

feeding).
● No swallowing is felt or heard during feedings;

when a feeding is evaluated, the clinician does
not observe an “open-pause-close” pattern of
suckling (Newman, 1996).

● The mother is experiencing nipple soreness
that is more intense if it existed earlier, or that
suddenly develops if it was previously absent.

● The mother’s breasts are clinically engorged
and very painful, making it difficult or impossi-
ble for the baby to breastfeed.

● A baby is not latching onto the breast.
● A baby is not waking on his own to feed at least

8 times in 24 hours.

Discharge

At discharge, the parents need clear, simply written
materials that provide step-by-step information and
are individualized as much as possible. Materials
with drawings or photographs of positioning and
other techniques are helpful. The hospital caregiver
should establish a definite plan for follow-up: mak-
ing a phone call to the mother at a specific time post-
discharge or providing her with the phone numbers
of the hospital “warm line” and of lactation consul-
tants or La Leche League leaders in the area. If the
baby has breastfeeding problems, a referral to an LC
made from the mother’s room prior to her discharge
from the hospital is appropriate. Public health, home
health, nurse case-manager, or pediatric follow-ups
are other options in some communities.

Discharge packs (i.e., marketing packs) contain-
ing formula should be discouraged for the breast-
feeding mother. It  is logical that such a practice can
undermine the mother’s confidence and plant
doubt about  her ability to breastfeed, especially for
the immigrant mother (see Chapter 24). Yet results
of studies on the effects of discharge packs on
breastfeeding duration are contradictory (Chezem
et al., 1998; Howard & Howard, 1997; Janson &
Rydberg, 1998).

To settle the question, Snowden, Renfrew, and
Woolridge (2000) conducted a systematic review 
of nine randomized controlled trials involving 
3730 North American women. The meta-analysis
showed that when comparing marketing discharge
packs with any of the controls (no intervention,
nonmarketing pack, and combinations of these), ex-
clusive breastfeeding was reduced at all time points
in the presence of commercial hospital discharge
packs but mixed feeding (nonexclusive breastfeed-
ing) was not affected. As Howard and Howard
(1997) pointed out, discharge packs may not exert
as large an influence on breastfeeding duration as
some other determinants, but many of the other
more powerful influences such as education, race,
income, martial status, or return to work are not as
readily amenable to change.

The intent of health maintenance organizations
(HMO) and insurers in encouraging early postpar-
tum discharge is corporate profits since earlier dis-
charge means greater profit. With about 4 million
births annually (United States) and maternity beds
averaging $1000 per day, insurers save $4 billion
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annually for every day they shorten the hospi-
tal stay.

Early discharge does not appear to result in ear-
lier weaning if postpartum follow-up is integrated
into care (Quinn, Koepsell, & Haller, 1997). Several
studies (Lee et al., 1995; Pascale et al., 1996;
Soskolne et al., 1996) link early postpartum dis-
charge with increased hospital readmission for both
jaundice and dehydration when the breastfeeding
mother and baby are not followed up. Others failed

to demonstrate negative effects (Edmonson, Stod-
dard, & Owens, 1997).

In many countries other than the United States,
midwives and home health visitors routinely visit
new mothers. The optimal time for a follow-up visit
or call is no later than 2 to 4 days after discharge
from the hospital. This is an especially crucial pe-
riod because enough time has passed to make an
accurate evaluation of the mother’s milk supply and
the infant’s intake.

S u m m a r y

Consumer advocacy, the expectations of parents,
childbirth and breastfeeding education, early hospi-
tal discharge, frequent cesarean births, and tech-
nologies all affect birthing and early breastfeeding.
In recent years, the emphasis has changed from a
management approach to support and education of
childbearing families for their own self-care. No
longer do we view the mother and her infant as sep-
arate entities; rather we care for them as a natural,
single unit. Many hospitals now boast a family-cen-
tered birthing unit or labor-delivery room postpar-
tum care where the mother and infant are cared for
together in one room. Birthing rooms today look
much like a bedroom with a comfortable reclining
chair for the mother’s support person; hookups for
medical equipment are concealed behind wall
prints and other decorations. A major benefit of this
kind of mother-baby care is that families receive
more comprehensive, coordinated care, which fa-
cilitates breastfeeding.

At the same time that we are seeing im-
provements in mother-baby care, the use of med-
ical interventions, particularly epidural analgesia
and anesthesia, has skyrocketed. Two opposing
forces appear to be battling each other for con-
trol of childbirth: on one side, childbirth educa-

tion, midwifery, doula services, and free-standing
birthing centers; on the other, hospitals with rou-
tine epidural injections, high rates of cesarean
births, and other technologies that medicalize the
intrapartum experience.

Too few mothers learn enough about breast-
feeding in the hospital before being asked to 
assume full responsibility for themselves and 
their babies. Only sporadically are they informed
of the red flags that indicate that they should 
seek expert help and when to do so. Thus what
should be a natural function is perceived as 
complicated. New mothers need reassurance that
they can enjoy an uncomplicated breastfeeding ex-
perience and that common concerns can be eas-
ily managed.

As public awareness grows that breastfeeding
sustains the baby’s health and government and in-
surance companies become more aware of cost sav-
ings, breastfeeding will be promoted as the feeding
of choice. Insurance companies will provide house-
hold help and visiting nurses to assess breastfeeding
mothers and infants, in addition to giving substan-
tial rebates to mothers who breastfeed. Breastfeed-
ing will be not only socially acceptable but socially
responsible.

K e y  C o n c e p t s

● The best preparation for breastfeeding is to
learn as much as possible before the birth of the
baby and find a support system.

● Nipple rolling, “toughening,” and other forms
of nipple preparation during pregnancy are not
necessary and should be avoided.

● Neonates are initially alert for about 2 hours
after birth, followed by deep sleep until 20
hours, and then increased wakefulness and in-
terest in frequent breastfeeding.

● If there are no complications, the first breast-
feeding should take place during the first hour
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after the infant’s birth. After the infant has been
dried, the infant can be placed in the mother’s
arms to breastfeed skin-to-skin.

● Privacy, comfortable positioning, and optimal
latch-on are all basic skills necessary to assist
mothers and neonates in early breastfeeding.

● Care during labor and birth, and postbirth
care, can impact on breastfeeding.

● Teaching “correct” positions for breastfeeding
varies according to the practitioner. “Correct”
positiong is, as yet, not evidence-based.

● When a baby is not latching onto the breast, it
is important to feed the baby, establish the
mother’s milk supply, and find hands-on help
to correct the situation and encourage skin-to-
skin holding.

● If cup-feeding is done carefully, it has been
found to be as safe as bottle-feeding. However,
infants who are cup-fed spill more milk than in-
fants who are bottle-fed.

● During the first 2 days infants who are breast-
fed and infants who are cup-fed ingest less milk
than infants who are bottle-fed

● New parents need to watch the baby, not the
clock, to determine when the baby is ready to
feed. Feed the baby at the earliest sign of
hunger. Crying is a late sign of hunger.

● Healthy infants born between 34 and 38 weeks
need special help and careful, frequent follow-
up, as these babies tend to breastfeed poorly.

● Short-term use of a silicone nipple shield in cer-
tain situations (nipple inversion, low birth
weight infants) can preserve the breastfeeding
relationship while the baby learns to feed.

● Generally accepted guidelines for hypo-
glycemia in full-term infants is serum glucose
concentration of less than 30 mg/dL in the first
day after birth or less than 40 mg/dL after the
second day. Invasive procedures for determin-
ing glucose levels can be avoided by early skin-
to-skin contact between mother and baby, 
frequent breastfeeding, and close clinical 
observation.

● Generally speaking, women who deliver by ce-
sarean birth breastfeed as frequently and for as

long as those who have vaginal births. Special
concerns related to breastfeeding are pain con-
trol, comfortable positioning, and early initia-
tion of breastfeeding.

● Normal breast engorgement starts at 3 to 5
days after birth and then slowly recedes over
the first 2 weeks. During normal engorgement
the mother’s breast tissue usually remains 
compressible, thus enabling the infant to 
suckle comfortably and efficiently. Early and
frequent breastfeeding is thought to prevent se-
vere engorgement.

● A meta-analysis of eight randomized control
trials on treatments for breast engorgement
concluded that only pharmacological treatment
using antiinflammatory medications signifi-
cantly improved symptoms of engorgement.

● Excessive intravenous fluids during labor can
lead to postpartum breast edema. The tech-
nique of areolar compression can help reshape
the breast/nipple area so that the neonate is
able to latch onto the breast.

● Hand expression is a time-honored skill that
costs nothing, is easy to learn, and is always
available.

● Early discharge does not appear to affect
breastfeeding if there is postpartum care and
support. If follow-up care is not provided,
costly readmissions to the hospital result. The
goal of discharge planning is to prevent com-
mon problems and to provide emotional 
support. With such a brief time in the hospi-
tal, the mother needs a caregiver who im-
parts as much basic information as possible
without overwhelming her and is able to an-
swer her questions with researched-based in-
formation.

● Basic and priority discharge teaching includes
teaching the mother her baby’s feeding cues,
how to latch her baby onto the breast, how to
know the baby is getting enough milk, and who
to call for help with breastfeeding.

● Marketing or discharge packs reduce the length
of exclusive breastfeeding; however, they do
not exert as large an influence on breastfeeding
duration as some other determinants.
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8
C H A P T E R

This chapter follows the mother-infant dyad after
birth in the early postpartum period. Hospital stays
following birth are short in the United States, but
hospitals are required to allow mothers at least two
days in the hospital after a vaginal birth and more
after a cesarean birth. Early discharge offers advan-
tages to the family. There is less time for hospital
routines to interfere with early lactation and less op-
portunity for cross-infection. Alternatively, a disad-
vantage of early discharge is less time for teaching
and assistance with breastfeeding. In spite of this
drawback, early discharge does not seem to affect
how long a mother breastfeeds (Quinn, Koepsell, &
Haller, 1997).

Concerns about the baby not getting enough
milk, as well as breast and nipple pain are the top
reasons that mothers stop breastfeeding early
(Schwartz et al., 2002). Parents are also concerned
about engorgement, leaking, jaundice, and use of
pacifiers during the first few weeks postpartum.
This chapter addresses these topics and other com-
mon problems during the “fourth trimester” for the
mother, the baby, and the family. The infant is the
most vulnerable member of the dyad; therefore, as-
suring adequate nutrition and hydration is the most
immediate goal.

Even when new mothers have adequate knowl-
edge about breastfeeding and have social and clin-
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ical support, most still will benefit from a visit 
by a skillful breastfeeding advisor during the 
early postpartum period (Heinig & Nommsen-
Rivers, 2000).

Hydration and Nutrition in 
the Neonate
The priority for postdischarge follow-up care of the
mother-infant pair is assuring that the baby is re-
ceiving sufficient breastmilk to maintain hydration
and support growth. The full-term neonate is 
born with additional extracellular fluid that helps
maintain infant hydration in the first few days. After
that time, neonates are much more likely to de-
velop fluid and electrolyte disturbances quickly; the
margin between homeostasis and overload or 
underload is small (Blackburn & Loper, 1992). 
The American Academy of Pediatrics guidelines
(AAP/ACOG, 2002) for early discharge include
that the baby have at least two successful feedings
and be able to coordinate suckling, swallowing, and
breathing while feeding.

However, in some places mothers and babies
are still being discharged with a breast pump, a
hope, and a prayer but without having been 
observed by a skilled breastfeeding helper. The
AAP (1997) recommends an early postdischarge
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appointment with the baby’s primary-care provider
during the first week postpartum. Families who use
health clinics should be scheduled for a postdis-
charge clinic visit or a home visit within 2 to 4
days after hospital release (3 to 5 days after birth).
At that visit, a health professional should observe
a complete feeding, weigh the baby on an elec-
tronic scale, and evaluate how mother and baby
are progressing.

A healthy term infant will regain his birth
weight by 14 days postpartum and, after that time,
will gain at least 4 to 7 ounces (113 to 219 grams) per
week or at least a pound a month. Weight loss be-
yond age 3 days, weight loss of more than 7 percent
of birth weight, or failure to regain birth weight by
age 2 weeks in the term neonate requires a careful
evaluation of the feeding techniques being used and
the adequacy of breastfeeding. (AAP/ACOG,
2002).

Signs of Adequate Milk Intake

The baby’s nutritional needs (Table 8–1) and the
mother’s milk supply are rapidly changing and
tightly interwoven during early infancy (see Chap-
ter 4). When one considers that the neonate’s stom-

ach is very small, it is easy to understand why ba-
bies feed frequently.

The baby must obtain enough milk to grow
and thrive. When milk transfer occurs frequently
and in sufficient volumes, certain signs (Table 8–2)
reassure the parents and professionals that all is
proceeding normally.

Milk Supply––Too Much or 
Too Little

Milk supply is a major worry of many new moth-
ers during the first few weeks postpartum. It is the
almost universal reason given by mothers for early
weaning and for supplementation. Mammalian sur-
vival has depended for millennia on sufficient
breastmilk production to meet the needs of the
young. If actual milk insufficiency occurred fre-
quently, the species’ survival would be in jeopardy.

Unrealistic expectations of infant behavior 
and lack of knowledge of normal breastfeeding 
patterns are major issues. Mothers, especially those
breastfeeding for the first time, tend to believe that
their infants are “nursing a lot,” when they should
be feeding even more frequently.

Breastfed infants typically have a sleep-wake
cycle of wakefulness and frequent (“cluster”) feed-
ings in the late afternoon and early evening––an an-
cient pattern originating in our hunter-gatherer
tribal past, according to anthropologists. This wake-
ful interactive period at the end of the day may be
particularly trying for an inexperienced or unsure
mother. She needs to be reassured that wakefulness
and frequent feedings at these times are entirely
normal and unrelated to mothering skills or milk
supply. Milk is synthesized at a high rate at this time
of day because of the baby’s frequent nursing (Daly
et al., 1996).

Any event, behavior, custom, or practice that
keeps the baby away from the breast or causes milk
to remain in the breast for long periods (> 4–6
hours) has the potential to reduce milk volume.
These factors include, but are not limited to, sched-
uled feeds, use of bottles without corresponding ex-
pression of milk, use of pacifiers so that suckling
time at the breast markedly decreases (see section
on pacifiers), or maternal or infant illness.

Table 8–1

EXPECTED INFANT
MILK INTAKE

Milk Intake Voids and Stools
Day per Day (ml) (Minimum)

1 5–100 (average 30) 1 wet diaper,
colostrum 1 black tarry stool

2 10–120 colostrum 2 wet

3 200 3 wet, some green stool

4 400 4 wet, 4 loose yellow
stools

5 600+ 6 wet, 3–4+ yellow stools

6 days 550–950; average  6+ wet, 3–5+ loose 
to 6 750 (25 oz) yellow stools
months



Postpartum Care 219

If the baby is not removing sufficient milk, he
will exhibit typical signs of hunger:

● Seems restless, fussy, irritable
● Acts “hungry all the time,” especially right after

a feeding

● Sucks his fists or blanket

● Moves his head rapidly from side to side 
at the breast

● Comes off the nipple frequently

● Cries or whimpers frequently

● Is difficult to console or is fussy right 
after a feeding

● Has excessively long (> 30 minutes per side) or
short (< 5 minutes per side) feeds

● Eagerly takes formula or pumped milk from a
bottle right after a feeding

● Falls asleep at breast but does not release 
the breast

Simultaneously, the mother may be uneasy because
of these and other reasons:

● She does not feel the let-down (milk-ejection)
reflex as strongly as she thinks she should

● She has nipples that are painful and/or dam-
aged, especially by cracks or fissures

● Her breasts stay full and hard even after feeds
OR her breasts are soft most of the time

● She is not be able to express as much milk as
she thinks she should

● She thinks that frequent feeds mean “not
enough milk” (and in this case she may be right)

● She has had previous breast surgery
● She thinks her breasts are too small

Most mothers have sufficient lactation capacity to
synthesize at least one third more milk than their

Table 8–2

REASSURING SIGNS OF ADEQUATE MILK TRANSFER

Reassuring Signs Rationale

Baby is alert, cues for feeds, and seems 
satiated after feeds.

Baby actively suckles a minimum of 160–180 
minutes per day in the first 2 weeks.

Audible swallowing is heard.

After feeds, mother’s nipple is comfortable, 
wet, and intact.

Baby and mother are satisfied with feeding.

Baby’s mucous membranes are wet and skin turgor is
elastic and responsive; gently pinched skin does not
remain above the normal surface (tenting).

By 4 to 5 days, baby passes 3–5 or more loose, yellow
stools per day.

By the end of the first week, baby has 6 or more soak-
ing wet diapers per day; urine is clear (not dark 
or concentrated).

An alert baby cues the mother to indicate that he is
hungry and then that he is satisfied.

At least that amount of time at breast is needed to ob-
tain sufficient milk. 

Swallowing reflects milk intake (Riordan &
Gill-Hopple, 2002).

Creasing, pain, and /or damage suggest poor milk 
transfer.

Mother accurately reports problems with feedings
(Neifert, 1998).

The absence of skin tenting after pinching indicates that
infant is sufficiently hydrated.

Frequent and profuse stool output is usually the most
reliable indicator of adequate nutrient intake.

Voluminous urine output is an indicator of adequate hy-
dration after the first few days.



220 Prenatal, Perinatal, and Postnatal Periods

baby typically takes (Daly et al., 1996). However,
if the breasts are not drained of about 75 to 85
percent of the milk most of the time by the baby’s
suckling or expressing, the rate of milk synthesis
slows down to match the lowered demand; there-
fore total daily production falls. Breast storage 
capacity also matters. If a mother has small breasts
and low milk storage capacity, her baby will 
need to feed more frequently to obtain all the milk
he needs. Mothers with large breasts may have a
large storage capacity and, as a result, may be able
to provide larger feeds at longer intervals (if her
baby is willing).

If a baby cannot remove sufficient milk from
the breast, milk synthesis will quickly diminish un-
less the mother begins pumping or expressing milk.
Regular milk removal will maintain the mother’s
milk supply while the causes of her baby’s poor
suck are investigated and resolved.

Temporary Low Milk Supply or 
Delayed Lactogenesis

The onset of lactogenesis II (the onset of copious
milk secretion, or “milk coming in”) occurs on days
2 to 3 after the delivery of the placenta, which
causes a sharp drop in circulating progesterone. Re-
tained placental fragments can inhibit the fall of
progesterone, thereby delaying onset of lacto-
genesis II (Neifert, McDonough, & Neville, 1981).
During lactogensis II, lactose synthesis rapidly in-
creases, drawing water into what has been
colostrum and resulting in a sweeter and less vis-
cous fluid referred to as “transitional milk.” Moth-
ers perceive this event on average about 50 to 60
hours postbirth, after the increased rate of synthesis
is underway and as their breasts fill with milk.

Delayed lactogenesis II, measured by the
mother’s perception, is associated with cesarean
birth, and high levels of stress to the mother and
fetus during birth (Chen et al., 1998; Chapman &
Perez-Escamilla, 1999; Dewey, 2001). Premature
delivery, insulin-dependent diabetes mellitus, obe-
sity, cesarean birth, and endocrine disturbances can
delay lactogenesis II and impede the successful es-
tablishment of lactation. Whether this delay is a ma-
ternal physiological response, or due to delayed or
ineffective suckling, or a combination of factors, has

not yet been clearly established. Early, frequent,
and effective breastfeeding appears to be the most
important factor in establishing normal lactation.
Prolactin bursts associated with the infant suckling
or breast pumping support the continued growth of
secretory tissue for several weeks or months after
birth (Cox et al., 1999).

Very few women are unable to make sufficient
milk for one baby. Neville and Morton (2001) cate-
gorize failed lactogenesis as (1) preglanduar, owing
to retained placenta or lack of pituitary prolactin;
(2) glandular, caused by surgical procedures or in-
sufficient mammary tissue; or (3) postglandular,
caused by ineffective or infrequent milk removal.
They observe that the latter category has received
insufficient attention. Studies have reported breast
hypoplasia as a marker of lactation insufficiency
(Huggins, Petok, & Mireles, 2000).

Effect of Pharmaceutical Agents on
Milk Supply

The lactation consultant should always ask the
mother if she is taking any prescription or over-
the-counter drugs. Estrogen-containing contracep-
tives will quickly reduce milk supply. Some women
will experience a reduction in supply from prog-
estin-only preparations if they are used prior to 
6 weeks postbirth (Kennedy, Short, & Tully, 1997).
Smoking may reduce milk supply (Hill & Aldag,
1996), although other studies show that smoking is
more apt to reduce initiation rather than duration
of breastfeeding (Leung, Lam, & Ho, 2002). Ane-
mia or hypothyroidism may cause low milk 
supply. In an Australian study, Aljazaf et al. (2003)
found that some women’s milk supply is re-
duced by pseudoephedrine (Sudafed). Although
some claim that sage or other herbs may reduce
milk supply, research has not confirmed this con-
tention.

Dopamine antagonist drugs used for treating
gastroesophageal reflux are known to raise serum
prolactin levels, although circulating prolactin plays
more of a permissive than regulatory role in 
milk synthesis. Metoclopramide (Reglan) and dom-
peridone (Motilium) have been used to increase a
mother’s low milk supply, especially when she has
given birth prematurely (da Silva et al., 2001). Both
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metoclopramide and domperidone pass into milk
with no measurable effects on the infant. Unlike
domperidone, metoclopramide affects the central
nervous system and is associated with maternal de-
pression in long-term (> 4 week) use. (See Chap-
ter 5 for a detailed discussion of these drugs.)

Too Much Milk

If milk production exceeds the baby’s need or ability
to feed, then oversupply can be a problem. The
prevalence of breastmilk oversupply seems to vary
according to culture. For example, Canadian and
Australian women report more oversupply prob-
lems than do women in the United States, suggesting
a strong psychological or psychosocial component.

Milk supply usually adjusts itself to the baby’s
needs by the time the baby is about 6 weeks old,
especially when mothers and babies self-regulate
the pattern of feeds (Hartmann et al., 2002). Dur-
ing the first few weeks postbirth, an “upper limit”
of potential milk synthesis is established for that
particular lactation cycle (Hartmann et al., 2002;
Perez-Escamilla & Chapman, 2001). Once the
upper limit is set, milk volume can diminish some-
what and still be restored to the higher levels as
needed.

Feeding technique may account for some cases
of oversupply, such as switching the baby from the
first breast before he indicates a desire for the sec-
ond breast. Midwife Chloe Fisher has long advised
to “finish the first side first” to avoid oversupply
(Renfrew, Fisher, & Arms, 2000). A high milk sup-
ply or overfull breasts may be associated with in-
tense sensation during the milk-ejection reflex,
possibly because of overdistended tissues. There
are two approaches to dealing with a baby who
chokes or gags because of high breastmilk volume
or rapid flow: deliberately reduce milk volume
and/or investigate suck-swallow-breathe problems
in the baby. Since “oversupply” can mask an infant
problem, be sure to investigate the latter before ad-
dressing the former. The baby’s suckling coordina-
tion almost always improves over time, and the
mother’s milk supply will almost always regulate it-
self to what the baby takes. If the baby consistently
chokes when the mother’s milk lets down or has dif-
ficulty handling fast-flowing milk, carefully evaluate

the baby before deciding this is an oversupply
issue. Choking during let-down or pulling off the
breast during a feed may indicate that the baby has
problems coordinating suckling, swallowing, and/
or breathing. A baby with true gastroesophageal re-
flux may have some of the same symptoms (see
Chapter 19).

If the problem truly is oversupply, the follow-
ing strategies may help reduce milk supply and in-
crease comfort for the mother and baby:

● Offer only one breast at each feeding. If the
second breast becomes uncomfortably full, ex-
press enough milk to soften but not fully drain
the breast. Save the milk for future use.

● Experiment with different positions for feeding.
Some babies feed better vertically, with the
head higher than the chest, perhaps straddling
the mother’s leg. Lean backward slightly so
gravity helps slow the flow of milk into the in-
fant’s mouth. Side-lying may also be helpful for
babies who feed better when held horizontally
or supine.

● Remove the baby as the milk lets down and
allow the fast-flowing milk to spray onto a
towel; then put the baby back to breast.

● Use lactation-suppressing drugs only as a 
last resort.

These strategies should reduce total milk volume
within several days. Once the milk supply has di-
minished and/or the suckling problem is resolved,
the baby should be able to again nurse at both
breasts comfortably.

Nipple Pain
During the early weeks after birth, the second most
common maternal complaint is painful nipples.
Nipple pain is a common, early postpartum con-
cern and a frequent reason that mothers stop breast-
feeding sooner than they intended. Most mothers
have some nipple discomfort during the first 10
days postpartum that quickly resolves. The level of
discomfort can range from mild tenderness to se-
vere pain. There are two types of nipple soreness:
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● Transient soreness: Discomfort that occurs during
the first week postpartum, usually peaking 
between the third and sixth days and resolving
after that.

● Prolonged, abnormal pain: Pain that persists un-
abated. For a few women, the term “sore nip-
ples” does not accurately describe the reality of
this sometimes agonizing condition that may
be severe enough that the mother stops breast-
feeding. Prolonged pain requires assessment to
find out its cause and intervention to treat the
problem.

Skin color, hair color, and prenatal nipple
preparation are unrelated to nipple pain (Enkin et
al., 2000). First-time mothers are more likely to
have early nipple pain. Teaching a woman how to
hold her baby for breastfeeding is a helpful pre-
ventive strategy (Heinig & Nommsen-Rivers, 2000).

Unfortunately, hospital personnel often advise
mothers to limit the duration of feedings in order to
prevent sore nipples. Placing a time limit on the
length of each feeding has several harmful effects:

● It simply delays nipple soreness.
● Short feedings prevent the baby from receiving

sufficient volumes of milk and the higher-calo-
rie hindmilk.

● Short feedings may mean that the mother re-
moves the baby from the breast (rather than
the baby detaching himself). Repeated at-
tempts to break the baby’s suction can be
painful and may damage the nipple skin.

Nipple pain that increases or remains unabated be-
yond the first week is abnormal. Chronic pain is a
warning that something is wrong. Both mother and
infant must be considered during assessment of pos-
sible causes of the pain. Nipple and breast pain––in
the immediate postpartum and with older babies––
can result from physical (mechanical) trauma, in-
fection, or other conditions:

1. Mechanical pain, or physical trauma to the nip-
ple skin or breast

a. Poor infant positioning at breast

b. Disorganized or dysfunctional infant suckling

c. Friction from retracted nipples moving in-
side the infant’s mouth

d. Milk stasis and overfull breasts

e. Baby’s oral configuration (high palate,
tongue-tie, cleft)

f. Breaking suction improperly before reposi-
tioning baby at breast

g. Poorly fitted device on the breast, such as
breast shell or nipple shield

h. Improper fit of a breast-pump flange or ex-
cess pump pressure

2. Pain from infections

a. Yeast (thrush, fungus, Candida)

b. Bacterial infection (usually Staphylococcus)

c. Herpes simplex virus

d. Infectious mastitis (usually Staph organisms)

e. Breast abscess

3. Pain from dermatological conditions

a. Allergy or sensitivity to topically applied
preparations

b. Eczema

c. Psoriasis and other skin conditions

Early breast and nipple pain is nearly always
“mechanical” pain, in contrast to pain caused by
infection or organic conditions. Nipple pain and
damage from improper placement of the nipple in
the baby’s mouth (Widström & Thingström-Pauls-
son, 1993) can occur quickly, even during the first
feeding. The human nipple stretches to more than
twice its resting length in the baby’s mouth, and
the bulbous tip rests approximately at the juncture
of the hard and soft palates (Nowak, Smith, & Eren-
berg, 1995; Woolridge, 1986). Mothers should
therefore be prepared for a stretching sensation in
the nipple during feeding. When “sensation” be-
comes “pain” may be difficult to assess. A more
objective sign of a problem is the shape of the
mother’s nipple postfeed. Since mechanical trauma
is caused by or associated with poor latch and/or
poor suck, the first remedy is correcting position-
ing and latch (Enkin et al., 2000; Blair, 2003). Poor
latch or poor suck also compromises the infant’s
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nutrition. Because the milk flows fastest during the
downward motion of the baby’s jaw (Ramsey et
al., 2002), a baby who clamps her jaws tightly onto
the breast may be limiting milk flow. If mechani-
cal nipple pain or damage occurs, reassess to de-
termine whether the infant is actually obtaining
sufficient milk at the breast.

Mechanical pain is nearly always related to
something the infant is doing in or with his mouth,
either accidentally (as in the newborn with a
tongue-tie) or deliberately (as in the older child ex-
perimenting with biting during nursing). Infant
suckling patterns can be mispatterned or condi-
tioned by a rubber teat from bottle-feeding or paci-
fier. Ankyloglossia (tongue-tie) is a short or tight
lingual frenulum. Ballard, Auer, and Khoury (2002)
diagnosed ankyloglossia in 3 percent of breastfeed-
ing inpatients and in 13 percent of outpatients.
Careful assessment of the lingual function, followed
by frenuloplasty (frenotomy, or incision of the
frenulum) when indicated is a successful treatment
for pronounced ankyloglossia. Frenotomy is a con-
troversial procedure; not all physicians will do it.
Lactation consultants in any one area usually iden-
tify physicians or pediatric dentists who will per-
form this simple surgical procedure.

Other anatomic variations of the infant’s oral
space, of nipple size, or of nipple elasticity can
cause mechanical pain and damage. Lactation con-
sultants report nipple pain and trauma associated
with a high or “bubble-shaped” palate in the in-
fant (Snyder, 1995). Very large or fibrous nipples
that are significantly bigger than the infant’s oral
space can cause pain or be damaged until the baby’s
mouth grows larger and can accommodate the
mother’s nipple and areola comfortably (Stark,
1993). A retracted or inverted nipple, even one that
is correctly positioned in the baby’s mouth, may
rub on the baby’s palate during feeds for a time.

When assessing a breastfeed, the LC should
ask the following questions:

1. Is the baby able to root? Rooting indicates readi-
ness to feed and intact nerve responses.

2. How wide is the baby’s gape? The baby’s mouth
should be open to an angle at least 130––150
degrees. Pursed lips or a clenched jaw prevent
deep attachment on the breast (Blair, 2001;

Cadwell et al., 2001; Wilson-Clay & Hoover,
2002).

3. What do the baby’s cheeks look like? The baby’s
cheeks should be full and rounded outward.
Dimpling or puckering of the cheeks is related
to excessive intra-oral pressure, poor latch,
shallow positioning, or an unusual movement
of the tongue. Verify your observations by ask-
ing the mother what she feels when dimpling
of the cheeks is observed.

4. Where is the baby’s tongue? The tongue should be
barely visible over the baby’s bottom lip. If the
tongue is not visible, it may be curled back-
ward or retracted, “humping” at the base.

5. What do you hear when the baby is suckling? A
baby who is feeding effectively will make a
quiet swallowing sound after every one to three
sucks. Clicking or “slurping” sounds are an in-
dication that the baby is suckling his own
tongue or does not have a complete seal
around the areola.

6. How secure is the baby’s seal on the breast? The
tongue should cup around the nipple, comfort-
ably extending the nipple back into the baby’s
mouth (Figure 8–1). The top and bottom lip are
flanged outward and rest gently on the
breast––they do not create the seal (Blair,
2001). If the baby easily falls from the breast
when he appears to be suckling actively, the
seal is inadequate.

7. What is the baby’s suckling rhythm and rate? Be-
fore the milk-ejection reflex, the baby has 2 to
3 rapid sucks per swallow and a slower rate to-
ward the end of a feed (Hartmann et al., 2002).
A baby who takes several sucks and then
pauses for an extended period is not effectively
removing milk.

8. What does the mother feel during the feed? She
should feel her nipple elongate and a gentle
massaging sensation during the feed. Although
elongation may be an unusual sensation, it
should not be painful.

9. What is the appearance of the nipple and breast after
the feed? In a normal feed, the nipple should
come out of the baby’s mouth wet with milk,
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intact, and in the same shape as before the feed
began (Figure 8–2). If the nipple is flattened,
creased, angled, cracked, fissured, painful, red-
dened, blanched or otherwise traumatized, me-
chanical trauma is the most likely cause (Figure

8–3). If there is any bruising, especially around
the areola, the baby may be clenching his jaw
instead of comfortably latching. The breast
should be softer after a feed than before, but
babies generally do not completely drain each
breast at each feed (see Chapter 3).

Infant suckling patterns can contribute to nip-
ple tenderness in the mother, particularly if the
baby’s first suckling has been conditioned by an ar-
tificial teat from bottle-feeding or a pacifier.

Some mothers find that their nipples become
creased or misshapen during breastfeeding, yet
their babies are thriving and the mothers have no
discomfort. Because the goal is effective feeding
and comfort for the mother and the baby, such dis-
tortions are of no concern.

More commonly, women whose nipples are
distorted by breastfeeding will feel some discom-
fort. The distortion indicates that, regardless of exter-
nal appearance, there is a mechanical problem that
needs correction. It may require simply bringing
the baby closer so that his cheek touches the breast
or moving him slightly in one direction or another,
it may require a frenotomy to release a short frenu-
lum, or it may require therapy for an abnormal
suckling pattern. A “normal-looking” latch that
causes nipple distortion and discomfort is not a nor-
mal latch.

Nipples that remain round and undistorted
during feeds despite painful breastfeeding usually
indicate an infection (fungal, bacterial, viral, or––

FIGURE 8–2. Normal postfeed.
FIGURE 8–3. Creased nipple postfeed. (With permis-
sion from Linda Smith.)

FIGURE 8–1. Breastfeeding “seal” on breast.
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very rarely––parasitic) or inflammatory process, or
a skin or vascular disorder such as psoriasis,
eczema, or nipple vasospasm. Mothers with moder-
ate to severe nipple pain are more likely to have S.
aureus on their nipples, possibly contributing to pro-
longed soreness (Livingstone, Willis, & Berkowitz,
1996).

The mother’s breasts also need to be examined.
The position of bruises on the breast may indicate
the cause of the problem. For example, if too much
of the top of the areola and too little of the bottom
is drawn into the baby’s mouth, stretching and
cracking of nipple tissue on the underside of the
breast is likely. 

Treatments for Painful Nipples

In cases in which both a crack and a bruise are ev-
ident on the nipple and areola, rinsing the skin with
clean water and bathing the crack with fresh ex-
pressed milk may aid healing and prevent bacterial
infection. Usually, the crack will close and scab
over before the bruise disappears. In light of a study
(Livingstone, Willis, & Berkowitz, 1996) that links S.
aureus and severe nipple soreness, topical antibi-
otics applied to breaks in the skin and, possibly,
low-strength topical steroids for inflammation may
be beneficial. Huggins and Billion (1993) report
that no adverse effects were observed in any infant
when thin coats of these preparations were applied
to the mother’s nipples.

Allowing the nipple to heal by not feeding
from the breast is recommended only when the
pain of suckling is intolerable or when bleeding
and erosion are worsening. Rapid improvement
usually follows; however, it is essential that milk
continue to be removed from the breast by ex-
pressing or pumping. During this time, the infant
may be fed expressed breastmilk by spoon, cup,
or dropper. Placing a nipple shield (silicone) over
the nipple gives the mother some relief during feed-
ings, though there is no evidence that it hastens
healing. While the nipple shield is being used, the
baby should be monitored to make certain that he
is receiving sufficient amounts of breastmilk for ad-
equate growth. Some mothers have found that
wearing breast shells between feedings relieves pain
and promotes healing by allowing the air to cir-
culate around the nipples.

Nipple Creams and Gels

Nipple ointments, creams, and gels are commonly
used for sore nipples. There is little evidence that
these products hasten nipple healing or reduce
soreness, although such preparations are widely
recommended and sold. Clinical research shows
that an effective treatment for transient sore nip-
ples is applying warm water (Lavergne, 1997), con-
firming what Niles Newton (1952) found to be true
decades ago. Purified lanolin is purported to pro-
mote moist healing, which is considered to occur
when a moisture barrier covers the nipple that
helps prevent evaporation and drying. Hydrogels,
relatively new products used to treat sore nipples,
are either glycerin-based (Soothies) or water-based
(Maternimates, Clear Site). Lanolin ointment and
hydrogel dressings for sore nipples have been re-
cently studied (Dodd & Chalmers, 2003). Moth-
ers in the study were randomized to either a
lanolin ointment or hydrogel dressing group. The
hydrogel group had significantly greater reduction
in pain score mean values by 10 days postpartum
in comparison to the lanolin group. The lanolin
ointment group had had eight breast infections,
whereas the hydrogel dressing group had none.
These results conflict with an earlier study by Brent
et al. (1998) who found a high infection rate with
the use of Elasto-Gel, a glycerin-based hydrogel.
In the Dodd and Chalmers, a water-based hy-
drogel was used.

Randomized controlled trials on treatments for
sore nipples are usually not done because it is diffi-
cult, if not impossible, for the mother not to know
which treatment she is using on her nipples. Inabil-
ity to “blind” the mother (and the investigator) is a
consistent problem in conducting breastfeeding-re-
lated research (see Chapter 22).

The case can be made that in most cases, nip-
ple treatments are harmless even if they have not
been proved effective. They are a form of nurtur-
ing––of “mothering-the-mother.” New mothers like
to use creams and gels on their nipples; it makes
them feel as if they are doing something to help
themselves (Table 8–3).

Given the low cost of such products, it seems
insensitive to discourage the use of ointment and
creams for sore nipples unless some harm has 
resulted. A medical protocol for treating chroni-
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cally painful and infected nipples can be found in
Chapter 9.

Table 8–4 lists some of the products used for

nipple soreness. There are dozens more––for ex-
ample, pawpaw cream (Australia), Bepanthen (Aus-
tralia), maize oil (Kamillsoan) (Africa), Coopers

Table 8–3

CLINICAL CARE PLAN FOR SORE NIPPLES

Assessment Interventions Rationale

Nipples appear slightly red and
chapped; appear shiny in dark-
skinned mother.

Mother complains of soreness at
latch-on or at start of pumping.
Soreness subsides when milk-ejec-
tion reflex occurs.

Mother winces as infant grasps
breast (or draws nipples into
mouth).

Nipple sticks to bra or breast pad.

Mother is using breast cream.

Crescent-shaped abrasions are seen
above and/or below nipple. Nipple
tip is blanched after suckling. Dis-
comfort and pain occurs through-
out feeding.

Mother has sore nipples that do
not heal. 
Baby makes clicking sound while
suckling or has frequent bursts of
shallow suckles. 

Baby’s tongue feels retracted be-
hind lower gum.

A bright, pinkish-red color ex-
tends beyond nipple/areola.
Mother complains of pain
throughout feeding.

Mother has persistent, painful, red-
dish lesions on breast that do not
appear to be candidiasis.

Reassure mother that discomfort is
temporary and will improve.

Discontinue if soap or antiseptic is
used to cleanse breasts. Apply puri-
fied lanolin or hydrogel. Use all-
cotton bra.

Massage breast to start milk-ejec-
tion reflex and to stimulate flow.
Place crushed ice in plastic bag (or
a bag of frozen vegetables covered
with a washcloth) to nipples.

Moisten bra or breast pads before
removing. Wear breast shell.

Discontinue using cream and note
any change.

Review positioning, making sure
infant’s mouth is open wide before
latching-on and baby is held high
on mother’s chest with entire body
facing mother. Reposition as neces-
sary. Gently press on baby’s chin to
pull it downward.

Hold infant so that breast is posi-
tioned deep in baby’s mouth. Bring
tongue forward. Make sure baby’s
lips are flanged outward.

Apply antifungal medication to nip-
ples. Treat family for candidiasis. 

Refer to health-care provider for
possible treatment with antibiotic
for bacterial infection.

Breast is sensitive at start of breast-
feeding. Some early nipple sore-
ness may be caused by stretching
of nipple/areola.

Skin becomes dry; maintains nat-
ural skin oils and moisture.

Massage softens nipple/breast 
before latch-on. Cold relieves 
discomfort.

Protects keratin skin layer.

Mother may be allergic to cream.

Infant is gumming and pinching
nipple and/or sliding up and down
because of poor positioning.

Baby is suckling tongue and not
breast. Shallow latch promotes
tongue retraction. Tongue retrac-
tion prevents normal perfusion to
nipple.

Prompt treatment alleviates prob-
lem. Candidiasis spreads with
warm, moist contact among family
members.

Topical (or systemic in severe
cases) antibiotics are effective in
treating bacterial infection.
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Milking Salve (Africa), and Rose Calendar Cream
(New Zealand). Warm water, hydrogel, and purified
lanolin are the only products that have been stud-
ied and found to actually reduce soreness. Med-
icated creams such as neosporin, bacitracin,
mupirocin clotrimazole, and hydrocortisone are
used to treat infections and other nipple conditions.

In considering each item’s use, keep in mind
that two people are exposed to the product when-

ever it is used on the mother’s nipples. What 
may be appropriate to use for the mother may ex-
pose the infant to unnecessary risk. If the product
must be removed completely from the nipple to
avoid infant exposure, the care provider should
consider whether some other strategy might be
more appropriate since removing the product may
cause more damage to the nipple than any heal-
ing or pain relief from its use.

Table 8–4

POSSIBLE RISKS OF NIPPLE CREAMS AND GELS

Product/Ingredient Possible Risk/Drawback Comment

Petrolatum-based products

Lanolin products

Hydrogels (hydrocolloid dressings)

Beeswax-based products

Glycerin-based products

Antiseptic products

Tea bags

Adhesive wound dressing

Expressed breast milk

Food-based oils (olive, other)

Reduces tissue oxygenation, plugs
skin pores.

May contain pesticides, wool
fibers; avoid hydrous (with water)
products.

Discard if milky or cloudy; propy-
lene glycol is a theoretical risk.

Allergies to bee pollen.

Should not be used for nipple
wounds.

May dry the skin; baby ingestion
of product.

Tannic acid is drying.

May irritate or damage skin.

Causes no risks; sticky when dry.

May cause possible allergy to the
oil; may stain clothing.

No studies.

Use anhydrous lanolin and highly
purified products; pain less during
days 6 to 10 on treated breast
(Spangler & Hildebrandt, 1993).

Faster wound healing (Dodd &
Chalmers, 2003); use only on dam-
aged (not intact) skin. Do not use if
infection present.

One study found mothers liked
these.

Conflicting studies results. Not ef-
fective in reducing pain (Buchko et
al., 1994); less pain (Lavergne,
1997); messy (Riordan, 1985).

77% had erythemia around nipples
due to dressing contact; discomfort
when dressing removed (Zeimer &
Pigeon, 1993).

Less nipple pain compared with
air-drying or wet compresses
(Akkuzu & Taskin, 2000).

Use sparingly; inexpensive; tasty to
baby.

Source: Derived from Frantz, 1999.
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Limiting the length or frequency of feeds does
not prevent nipple pain or damage, because the
quality of the feed is more likely to cause pain
and/or injury than the quantity of nursing sessions.
Limiting time at breast reduces milk flow to the in-
fant, resulting in underfeeding for the infant and
milk retention in the breast for the mother. Use of
pacifiers and feeding bottles is associated with
painful nipples at hospital discharge (Centuori et
al., 1999).

Engorgement + Milk Stasis 
= Involution
Postpartum engorgement and milk stasis are two
different physiological processes. Engorgement, the
marshalling of lymph and milk under hormonal
influence, following birth, heralds the onset of
breastmilk––a welcome sign that lactogenesis is tak-
ing place (see Chapters 3 and 7). Milk stasis or
breastmilk retention, on the other hand, is an un-
comfortable breast fullness that can occur at any
time during lactation when the baby is not breast-
feeding often enough and/or not removing milk
effectively.

The best prevention for milk stasis is early, fre-
quent, and effective breastfeeding by a well-posi-
tioned baby (Snowden, Renfrew, & Woolridge,
2003; Enkin et al., 2000). The causes of milk stasis
include poor suck, scheduled feeds, milk synthesis
that exceeds the baby’s ability to remove available
milk, and factors that keep the baby away from the
breast. Regardless of the causes, the result is the
same: milk is retained in the breast. Depending on
the storage capacity of each individual breast, at
some point the breast’s capacity to store milk is ex-
ceeded, and the process of involution begins. First,
components of the milk itself exert a feedback inhi-
bition on the mammary secretory epithelial cells
(lactocytes) resulting in a slower rate of milk syn-
thesis. (Daly, Owens, & Hartmann, 1993). If milk is
not removed, eventually the physical distension of
the alveoli causes further disruption of milk synthe-
sis (Cregan & Hartmann, 1999 ).

Removal of retained milk will reverse these
processes as long as draining the breast is begun
soon after stasis occurs. Unrelieved milk stasis trig-
gers mammary involution. At some point in time

involution becomes irreversible as the lactocytes,
necessary for milk synthesis, are deactivated (or de-
stroyed through apoptosis) for that particular lacta-
tion cycle (Neville & Neifert, 1983). It is unknown
when the point of irreversibility is reached in
women. Milk stasis can also lead to plugged ducts
and inflammatory reactions in the breast, then to in-
fectious mastitis, and then, if not corrected, to
breast abscess (World Health Organization, 2000;
Walker, 1999). Milk stasis is primarily a mechanical
problem; therefore a mechanical solution is
needed. The core strategy in addressing all forms of
milk stasis is removal of milk from the breast by the
baby, by hand expression, and/or by a pump.

Breast Massage
Massage has been used extensively and effectively
during the childbearing period. It relieves the dis-
comforts of labor and is often used for infant stimu-
lation. Massage of the lactating breasts is common
in many parts of the world and is used to stimulate
milk production, to promote drainage, and relieve
engorged breasts.

Breast massage is popular in Japan, where new
parents and physicians are convinced that breast
massage effectively increases the milk supply and
relieves plugged ducts In fact, some Japanese hos-
pitals offer mothers and fathers breast massage
classes that confer certification. Figure 8–4 shows
the Japanese technique for breast massage.

Massaging the mother’s back to relieve discom-
fort from engorgement or to relax her if she has diffi-
culty letting down her milk is an acupressure
technique that La Leche leaders have recommended
for years. The mother sits in a chair and someone
standing behind her briskly rubs the knuckles of a
fist from the base of the mother’s neck to the bottom
of her shoulder blades on both sides of her spine.
Whether this technique has a physiological basis, or
is simply comforting, has not been established.

Clothing, Leaking, Bras, and 
Breast Pads
Clothing worn by the breastfeeding mother should,
above all else, allow her to quickly respond to her
baby’s cues for feeding. No special wardrobe is
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D

FIGURE 8–4. Japanese breast massage.

(A) Improve breastfeeding by massaging the base of the
breast.

(B) Place the thumbs of both hands in armpits. The rest of
the fingers support the breast from the side. Thrust the
chest forward by moving the elbows back as far as possi-
ble (“chicken wing position”). Push the breasts toward the
center as if trying press the nipples together. This will im-
prove the milk flow from the base of the breast.

(C) Cup the breast with both hands and gently rotate, like
making a rice ball or shaping bread dough, for 1 to 2 min-
utes. Repeat the first two steps two or three times.

(D) Hold one breast at a time and squeeze before putting
the baby to breast.
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needed. Two-piece outfits, clothing with hidden
front openings, tops with loose armholes, and other
fashionable designs meet this requirement and are
widely available.

Bras may be worn for comfort, as long as no
part of the bra is too tight or causes constriction of
the milk ducts. A well-fitted nursing bra should be
easily opened or removed for breastfeeding. Moth-
ers should avoid any bras that cause discomfort, cut
into the breast, press on milk ducts or glandular tis-
sue, or are so inconvenient that the mother delays
feedings because of her clothing. Mothers with
large, heavy breasts especially appreciate the sup-
port of a well-fitting, comfortable bra.

Excessive leaking that requires the use of bra
pads (breast pads) could be an artifact of feeds
scheduled at overly long intervals. In the early
weeks, most women synthesize more milk than
their baby requires. By around 6 weeks, daily milk
supply has adjusted itself to the baby’s needs, with
sufficient residual milk volume to meet short-term
increased needs. The let-down reflex is triggered by
infant cues and other activities associated with
breastfeeding. Feeding the baby on cue and around
the clock prevents most leaking, again reinforcing
the importance of breastfeeding on the baby’s cues.

Mothers experiencing persistent or excessive
leaking may wear absorbent pads inside their bra or
clothing. Whether improvised (such as a folded
handkerchief) or manufactured for the purpose,
pads should be comfortable, not cause irritation or
inflammation of the breast, and leave no residue
that could be ingested by the baby. Wet pads should
be replaced with dry ones to avoid keeping the
breast wet for extended periods. Direct pressure for
a few seconds on a leaking breast, such as by
crossed arms, is usually sufficient to temporarily in-
hibit leaking.

Infant Concerns

Pacifiers

“Suckling bags” and similar pacifiers have been
used since the 15th century. Despite the widespread
belief that pacifiers (dummies, soothers) interfere
with breastfeeding and global policies that warn
against routine use of these devices, pacifiers may
be used by 50 to 80 percent of breastfeeding moth-

ers (Howard et al., 1999). Their use is more com-
mon in populations of lower socioeconomic status
(Mathur, Mathur, & Khanduja, 1990), in those ex-
periencing breastfeeding problems (Righard &
Alade, 1997), and if the practice is begun in the first
4 weeks (babies may refuse to accept a pacifier in-
troduced later).

In nature, suckling is virtually always associ-
ated with food intake and a comforting touch. Even
a baby who sucks his thumb in utero is getting 
nutrients during suckling via the umbilical cord 
and swallowed amniotic fluid. All suckling releases
gut hormones including cholycystokinin (Uvnas-
Moberg et al., 1987), insulin, gastrin, and somato-
statin. Pacifiers are occasionally used therapeutically,
for short periods of time, as part of an integrated
therapeutic plan to establish or restore direct
breastfeeding during tube-feeds by premature in-
fants when a mother cannot be with her baby, to
soothe babies after a full feed by mothers with an
overabundant milk supply, and/or to repattern an
infant’s tongue and oral muscle contraction pat-
terns (Barros et al., 1997). Preterm infants who
practice “nonnutritive suck” on their mothers’
emptied breasts or a pacifier during gavage tube-
feeds gain more weight, have faster gut transit time
better state organization, and can be released from
the hospital earlier (Measel & Anderson, 1979).
Suckling, especially skin-to-skin directly at breast,
is analgesic (Gray et al., 2000, 2002) and soothes
pain-elicited distress. Pain may be relieved by the
act of suckling, the milk itself (Zanardo et al., 2001),
or a combination of factors.

The most common use of a pacifier is to delib-
erately postpone or stretch out the time between
breastfeeds (Barros et al., 1995). Infants who are
exclusively breastfed and use a pacifier frequently
have approximately one fewer breastfeeding per
24 hours (p = <.01) than those who did not use a
pacifier (Aarts et al., 1999). Since milk supply is di-
rectly linked to frequent and effective feeds, this re-
duction in the infants’ total time at breast is
responsible for shorter and less exclusive breast-
feeding among pacifier users (Aarts et al., 1999;
Howard et al., 1999; Vogel, Hutchison, & Mitchell,
2001). Routine and “social” use of pacifiers has
been linked to dental and orthodontic problems
(Drane, 1996), accidents and injuries including fatal
choking, increased oral thrush and other infections
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(Mattos-Graner et al., 2001), delayed or altered
speech development, behavior and brain develop-
ment (Lehtonen et al., 1998; Paul, Ditrrichova, &
Papousek, 1996), and deficits in attachment and
maturation (Barros et al., 1997; Gale & Martyn,
1996). Global policies such as Step 8 of the Baby-
Friendly Hospital Initiative (see Chapter 1) and the
1997 policy statement of the American Academy of
Pediatrics warn against routine (nontherapeutic) use
of pacifiers.

All interventions should have a solid rationale
and research basis before being suggested or rec-
ommended by lactation professionals. Given the
lack of evidence of benefit and wide and diverse
documented risks of pacifiers to the breastfed infant
(Howard et al., 2003), parents should be cautioned
to avoid pacifiers during breastfeeding except in
limited therapeutic situations.

Stooling Patterns

The stools of the breastfed newborn go through sev-
eral predictable, observable changes and can be
used as a partial indicator of milk intake. Black,
tarry stools (meconium) are passed in the first sev-
eral days. With each succeeding milk feeding, the
transitional stool gradually lightens in color and be-
comes less sticky and more liquid. The totally
breastmilk stool is yellow and generally very soft or
liquid (see Table 8–5). In the first weeks, the infant
may pass a small, loose, sometimes explosive, un-
formed stool with each breastfeeding or at least 3 to
5 (average 4.2) per day by 4 to 5 days (AAP/ACOG,
2002) twice as many as those fed a cow’s milk or soy
preparation (Hyams et al., 1995). Stools may con-
tain small curds, or have a mushy consistency. Color
ranges from greenish-yellow to mustard-yellow; and
the odor is a characteristic sweet, “yeasty,” or cream
cheese odor. By 2 weeks, formula-fed babies have a
fecal flora very similar to that of the adult, in which
coliforms and enterococci predominate, whereas
the flora of the breastfed baby is dominated by lac-
tobacilli and bifidobacteria.

In the early weeks of lactation, the whey-casein
ratio of human milk is 90:10 (90 percent whey, 10
percent casein). Whey is the liquid portion of the
milk, full of immune factors, and low in calcium
and minerals. This early composition is perfect for
the newborn’s higher need for immune protection

than minerals for long bone growth. By about 6
weeks, the stools may be firmer and may be passed
slightly less often, reflecting the whey-casein ratio
as it has evolved to approximately 80:20. The grad-
ual increase in casein relative to whey results in
slightly thicker, more formed stools (more like
toothpaste or soft peanut butter) that may be passed
less often. By the middle of the infant’s first year,
the whey-casein ratio has evolved to 60:40 or even
50:50––exactly paralleling the infant’s increasing
bone and muscle development and mobility (Kunz
& Lonnerdal, 1992).

Any table food or infant formula given to an in-
fant is reflected in the infant’s stools. The stool be-
comes darker, with larger and firmer curds, and has
more odor. The formula-fed infant tends to pass
larger, more copious, more odorous, but less fre-
quent stools (Quinlan et al., 1995). As the propor-
tion of solid foods increases, stools will likely reflect
the new foods with a change in odor, color, and
consistency. Sometimes portions of undigested food
may be visible in the stool.

In the first 4 to 6 weeks, newborns pass stool
many times a day. If more than 24 hours passes
without a stool, the child should be seen by a
health-care provider and adequate caloric intake as-
sessed in other ways (Neifert, 2001). Lack of suffi-
cient milk intake is the most common reason for
lack of stooling; therefore, more attention to fre-
quent effective breastfeeding and/or increasing
milk intake should quickly increase infant output.

TABLE 8–5

CHARACTERISTIC CHANGES
IN BREASTMILK STOOLS
WITH TIME

Time Type Number
Period of Stool per Day Amount

0–2 days Meconium 1+ Scant to

3–4 days Transitional 3+ copious

4–6 days Milk stool 4+

7–28 days Milk stool 5–10+ Copious

+29 days Milk stool 2–4+ Copious
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A healthy, thriving exclusively breastfed child
over 6 weeks old may stool only a few times a week
or even less. As long as the stool is soft and profuse
and the infant is otherwise thriving and content,
that pattern is not unusual.

If unusual stool patterns persist, the lactation
consultant should collaborate with the baby’s pri-
mary-care provider to investigate other diseases or
conditions. Hirschsprung’s disease, cystic fibrosis,
cow’s milk allergy (Vanderhoof et al., 2001; Daher
et al., 2001), and other bowel disorders may be un-
derlying unusual bowel patterns (see Chapter 19).

Jaundice in the Newborn

Physiological jaundice is a common clinical manifes-
tation of all newborns. In the healthy, full-term
breastfed infant, bilirubin levels rise from a level of
1.5 mg/dL (25.5 umol/L) at birth to a mean peak of
approximately 5.5 mg/dL (93.5 umol/L) by the
third day in white and non-Asian infants and ap-
proximately 10 mg/dL (170 umol/L) in infants of
Asian origin. In the breastfed infant, this bilirubin
level gradually decreases during the next 2 weeks;
however, it may peak a second time around day 10
of life.

There are several points to note about physio-
logical jaundice:

● It affects nearly all newborns.

● It manifests itself after 24 hours of age.

● It peaks on the third or fourth day of life.

● It usually declines steadily through the first
month to normal levels.

● It may be more obvious in infants whose feed-
ing is limited in frequency or duration.

● It is self-limiting in most healthy, full-term 
infants.

● It requires no intervention in the majority 
of infants.

Testing for hyperbilirubinema causes physical
pain in newborns and emotional distress in parents.
Nurses often order blood draws for bilirubin levels
when it is not necessary. Gagnon (2001) examined
130 mother-newborn pairs and found that 91 per-

cent of the newborns tested for bilirubin were tested
unnecessarily. The nurses in this study who as-
sessed the frequency of feedings were less likely to
order bilirubin testing.

At least two thirds of all healthy, thriving
breastfed infants have bilirubin levels above 5
mg/dL (85 umol/L) during the third week or even
into the second month of life, a condition referred
to as breastmilk jaundice (Gartner & Herschel, 2001).
Of more concern is early exaggerated jaundice, es-
pecially in the first few days to week postpartum,
which may be a warning sign that breastfeeding is
not going well for the infant. Some call this “star-
vation jaundice” or “breast non-feeding jaundice”
(see Chapter 11).

If the baby is or becomes jaundiced after hos-
pital discharge, review the information in Chapter
11 maintaining the baby’s access to the mother,
ensure breastmilk transfer through proper posi-
tioning and latch, and carefully check the infant’s
milk intake by weighing him on an electronic scale
(Meier et al., 1996). If direct breastfeeding is not
providing enough milk to the baby to meet caloric
needs, help the mother express or pump more milk
and feed it to her baby, in addition to whatever
he obtains at breast. Continue as much direct
breastfeeding as possible until the baby can effec-
tively obtain sufficient milk at breast and the jaun-
dice has resolved.

Home phototherapy is common in the United
States (Madlon-Kay, 1998). Treating the baby 
at home avoids the family stress and costs of hos-
pitalizing the baby but is not without its own 
dollar and emotional costs. Another at-home al-
ternative is teaching the parents to place the baby
so he receives indirect sunlight, which also helps
reduce bilirubin levels. Gartner reassures us that
“optimal management of breastfeeding does not
eliminate neonatal jaundice and elevated serum
bilirubin concentrations. Rather, it leads to a pat-
tern of hyperbilirubinemia that is normal and 
possibly beneficial to infants” (Gartner & Herschel,
2001).

Breast Refusal and Latching Problems

A newborn’s inability to latch and suck is intensely
frustrating for the mother, health professionals, and
especially the baby, and it poses a uniquely diffi-
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cult breastfeeding management problem. Until re-
cently, most professionals believed that “breast re-
fusal” was primarily due to maternal factors,
including flat or inverted nipples, overfull or en-
gorged breasts, mother not holding the baby in an
effective position for latching, or “nipple confu-
sion” resulting from the baby learning to suck on
an artificial teat or pacifier. Certainly the mother’s
breast shape, size, and configuration play a role in
the baby’s ability to latch and feed comfortably.
However, as knowledge and skills improve, lacta-
tion consultants have begun to look more closely
at the infant’s ability to latch and suck when a
“breast refusal” situation occurs. Causes for early
latch and suck problems include immaturity or pre-
maturity, illness, jaundice, or facial anomalies such
as tongue tie or cleft lip or palate. Other con-
tributing factors are poorly researched, but there
is growing evidence for early latch or suck prob-
lems related to epidural anesthesia/analgesia (Ri-
ordan et al., 2000; Baumgarder et al., 2003), forceps
delivery, vacuum extraction, induction of labor, ce-
sarean delivery, and/or long, difficult labor, espe-
cially with occiput posterior positioning (Kroeger
& Smith, 2004).

There are several keys to preventing early
breast refusal or latch problems:

1. Prenatal education, including information on
nonpharmaceutical pain relief for labor and
how to hold the baby comfortably for breast-
feeding

2. Putting the baby to breast within the first hour
after birth

3. Keeping the baby and mother together, prefer-
ably in skin-to-skin contact (Anderson, 1989;
Righard & Alade, 1990), and practicing 24-
hour rooming in with bedding-in under safe
conditions

4. Investigating reasons for the baby’s inability to
latch and/or suck normally

5. Maintaining patience and gentle handling of
the baby

If the baby cannot latch because of the mother’s
breast/nipple configuration, then gentle mechanical
strategies may alter the breast/nipple shape suffi-
ciently to allow latching and sucking. These strate-

gies include, but are not limited to, brief use of a
breast pump or “nipple expander” device to draw
out the nipple, massage to soften the breast, shaping
the nipple/areola complex, breast support, and
short-term use of a thin silicone nipple shield. The
use of such devices should be discontinued when
the baby can latch and suck effectively.

If the baby cannot latch because of prematurity,
illness, or facial or oral structure anomalies, collabo-
ration with other professionals is appropriate and
necessary. While diagnosis and treatment plans are
pending, assist the mother to collect her milk and
feed it to the baby using a device that will not exac-
erbate the original reason for lack of latching.

If the baby is not latching because he is sleepy
or drugged from birth medications (Ranjso-Arvid-
son et al., 2001), patience and sufficient calories (ex-
pressed colostrum or breastmilk) will buy time until
the drugs are metabolized and the baby can
smoothly coordinate sucking, swallowing, and
breathing. Keep the mother and baby together,
skin-to-skin, as close to continuously as possible. Be
patient, because the age and maturity of the baby,
dosage and combination of drugs, and other birth
interventions can affect the baby’s ability to recover
and begin to breastfeed well. Some babies need sev-
eral days to several weeks to recover fully (Sepkoski
et al., 1992).

If the baby can only latch in one posture or po-
sition or on one breast, then help the mother to use
that posture, position, or breast at frequent inter-
vals. Express milk from the other breast to avoid
problems related to milk stasis. Again, with pa-
tience and sufficient calories, most babies will grad-
ually improve in skill and be able to breastfeed in
other postures, positions, and from both breasts
within a fairly short time.

If the baby continues to be unable to latch and
suck for more than a few days, the lactation consul-
tant must collaborate with the primary-care
provider and other professionals to investigate the
cause and develop strategies for remediation while
keeping the baby fed, assisting the mother to ex-
press and feed her milk, and providing support for
the mother and family. Encourage the mother to
keep the baby in nearly continuous skin-to-skin
contact on her chest, continue attempts at breast-
feeding, and keep the dyad together in a calm, sup-
portive environment. The LC should carefully
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document these situations to assist the family and
other professionals, and provide future researchers
with data central to investigating the causes of and
solutions to persistent breast refusal or failure to
latch-on.

Later Breast Refusal

If the baby suddenly refuses one or both breasts
after breastfeeding was mutually satisfying and suc-
cessful, then one should consider this to be an in-
fant-related problem, not the normal weaning
process. The child could be reacting to an ear infec-
tion, injury, or pain in one arm or one side of the
body, teething, sore mouth, and/or other physical
or medical problem. The mother might have
shouted during a nursing session, frightening the
child, or rebuked (understandably) a teething child
for biting her breast. The mother may have begun
more frequent or longer separations from her child,
or have left the child for a period of time longer than
the child could comfortably tolerate. The child may
be distressed with some new family situation and/or
desire to exert more control over nursing sessions.
The LC should evaluate the entire situation, includ-
ing social factors, to determine causes and assist the
mother in resuming her breastfeeding relationship
with her child.

A new breast problem could also be the cause
of sudden breast refusal. These problems include,
but are not limited to, diminishing milk volume that
changes the taste of the milk, infectious mastitis or
breast abscess, a subsequent pregnancy in the
mother, unpleasant taste of the milk if mother has
eaten a new food or is taking a medication, or
(rarely) a malignancy in the lactating breast. As
with all breast problems, careful evaluation and col-
laboration with medical-care providers should be
undertaken to identify the cause and to design a
care plan that preserves breastfeeding.

The child will still need to be fed during the pe-
riod of breast refusal (“nursing strike”). Overuse of
bottles, teats, and pacifiers are likely to have caused
or contributed to the situation. Some children will
take expressed mother’s milk from a cup or spoon,
and other nutritious, soft family foods given by
spoon and cup can provide sufficient calories and
liquids during the duration of the problem. Addi-
tional attention to the child, increased skin contact,

plenty of holding, cuddling, and gentle communi-
cations are all vital to restoring the breastfeeding re-
lationship. Some children will accept the breast at
night or when dropping off to sleep, even if they
refuse to breastfeed during the day. Even small
amounts of human milk and short, infrequent
breastfeeding sessions are beneficial, so there is no
advantage in cutting off the child who breastfeeds
only occasionally or for short times.

Lastly, the child may be truly ready to wean.
Sudden weaning is more likely after the first year of
breastfeeding. If breast refusal occurs prior to the
child’s first birthday, another cause is more likely. It
is counterproductive and usually futile to try to co-
erce a child into breastfeeding who is ready to stop,
because the child usually refuses to latch, bites the
breast, or both. The LC may have to assist the
mother in coming to terms with her growing child’s
reduced need to breastfeed.

Crying and Colic

An infant cries to signal a need, which may be for
food, comfort, warmth, mother’s presence (Chris-
tensson et al., 1995), pain, illness, or fear. When
parents and caregivers promptly respond to the
baby’s signals, a long, secure, and trusting relation-
ship begins to develop. The baby who is picked up
and soothed quickly generally stops crying sooner
(after parental response) than the infant who is al-
lowed to cry for some time before he is picked up.
Prompt response reduces the baby’s stress, en-
hances parental enjoyment of the baby, and in-
creases parents’ confidence in their new role. With
time, parents become more skilled in reading their
baby’s cues and cries.

Wessel’s (1954) 3-3-3 definition of colic (crying
more than 3 hours a day, more than 3 days a week,
and lasting more than 3 weeks) helps distinguish
colic from hunger or other temporary illness or
conditions. Unlike other cries, colic usually is char-
acterized by a high-pitched wail or scream, as if the
baby is in severe pain (St. James-Roberts, 1999).
Colic appears to be the result of sudden spasmodic
abdominal cramping, with knees drawn up and
sometimes a distended abdomen.

Before an assessment of colic is made, all other
causes of crying should be ruled out, including
hunger, illness, and injury. The baby may have an



Postpartum Care 235

unrecognized broken arm or clavicle. Possible in-
jury of any kind should be checked out. Crying is a
late sign of hunger; reinforcing the mother’s prompt
response to her baby’s feeding cues is always ap-
propriate and may eliminate most cases of hunger-
induced crying. First-time parents are more prone
to have “colicky” babies. Lack of knowledge about
the normal (that is, frequent and sometimes clus-
tered) feeding patterns of the breastfed baby has led
many mothers and even professionals to identify a
baby’s cries as colic, when in fact the child was sim-
ply hungry. Attempting to enforce a strict schedule
for feeds is inappropriate (AAP, 1998) and can re-
sult in serious underfeeding, dehydration, failure to
thrive (Aney, 1998), reduction in milk supply, and
undermining of the mother’s confidence in caring
for her baby. Breastfeeding should be the first strat-
egy to soothe infant cries, because it instantly and
automatically brings the infant his mother’s pres-
ence, food, comfort, warmth, natural endorphins,
and immune protection (Gray et al., 2002; Carbajal
et al., 2003).

Colic has been investigated extensively, yet no
consensus on its causes has emerged. Possible ex-
planations for true colic fall into two general cate-
gories: those related to gastrointestinal problems
and those not related to gastrointestinal problems.
Food protein hypersensitivity or allergy is the lead-
ing contender in the former group, and distur-
bances in parental or maternal-child interactions in
the latter (Gupta, 2002). The baby’s temperament
may play a role. Canifet, Jackobsson, and Hagan-
der, (2002) reported that “mothers who believe that
there is a risk of spoiling an infant with too much
physical contact were more likely to have infants
with genuine colic and their infants were more dis-
tressed, even when given the same amount of phys-
ical contact” as other babies received. Possible
causes for colic include the following:

● Allergy to cow’s milk protein or cow’s milk
components (IgG) consumed directly, in infant
formula, or passing through mother’s milk

● Gastroesophageal reflux related to cow’s milk
protein allergy (Cavataio, Carroccio, & Iacono,
2000; Salvatore & Vandenplas, 2002)

● Allergy or sensitivity to some other food in
mother’s diet (Lust, Brown, & Thomas, 1996)

● Feeding problems such as overfeeding, swal-
lowing air, or poor positioning at breast

● Smoking, including maternal smoking during
pregnancy (Sondergaard et al., 2001)

Cow’s milk has been shown to be the single most
commonly ingested allergen in infants. Direct in-
gestion (from whole milk or infant formula) causes
the worst symptoms; intake via mother’s milk also
occurs. Other less common allergens include
legumes (including soy-based formula and pea-
nuts), beef, chicken and eggs, grains such as corn
and wheat, and high-acid fruits and vegetables. Ba-
bies who develop colic in response to foods in the
breastfeeding mother’s diet often exhibit allergic
symptoms when exposed to the same foods later in
life. Dietary supplements taken by the baby or
mother can also cause infant distress.

After ruling out hunger and illness, the lacta-
tion consultant may help the mother identify or rule
out an allergic or hypersensitive response to cow’s
milk. For the breastfed baby under 6 months, the
following steps are helpful:

1. Purify the baby’s diet. Ensure that the baby
gets nothing other than mother’s milk by direct
breastfeeding for at least 2 to 3 weeks. Avoid all
bottles (even containing mother’s expressed
milk), teats and pacifiers, vitamins, and supple-
ments. If the baby has already begun to take
other supplements or table foods, those items
are the most likely offenders. Make sure the
baby is breastfed on cue around the clock dur-
ing this time.

2. At the same time, ask the mother to begin keep-
ing a detailed written diary of her food and bev-
erage intake, any medications or supplements
taken by her or the baby, the baby’s breastfeed-
ing patterns, and the baby’s behavior. Include
any unusual events affecting the family. Con-
tinue keeping this diary for several weeks.

3. Examine the food and behavior diary carefully
for emerging patterns, including the mother’s
cravings, foods avoided or disliked, large quan-
tities or regular ingestion of common allergens
(especially cow’s milk or dairy products), and
maternal symptoms of allergies.
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4. If no discernable pattern emerges in a few
weeks, consult with a professional allergist, pe-
diatric gastroenterologist, or other specialist for
further evaluation.

If the baby is truly sensitive to cow’s milk protein
or another component of cow’s milk, it may take
several days to weeks for the offending substance
to be cleared from the baby’s body. Estep and Kul-
czycki (2000) report that bovine IgG antibody lev-
els were markedly higher in the milk of mothers of
colicky babies than in the milk of mothers whose
babies were not colicky. Bovine IgG has a long
half-life, and its presence in high levels may re-
quire an extended period of elimination. If the
mother’s avoidance of cow’s milk clearly relieves
baby’s colic symptoms, she may need to continue
to avoid all dairy products while consuming
nondairy sources of calcium or nondairy calcium-
containing supplements (Carroccio et al., 2000; Ia-
cono et al., 1998).

If the mother wants to reintroduce dairy prod-
ucts, she should start with very small amounts such
as a tablespoonful of hard cheeses (cheddar, swiss)
or yoghurt during the first week. If the baby shows
no reactions, she can expand the trial to include
small amounts of soft cheeses such as cottage cheese
or gouda during the second week. If her baby is still
asymptomatic, then butter, ice cream, and cooked
milk can be tested, again in small quantities. The
reintroduction of liquid milk should be attempted
last, and in small quantities. She should continue
keeping the written diary of symptoms and foods
during the trial period. Some babies are so sensitive
that the mother must eliminate most or all forms of
dairy products for prolonged periods, even weeks
or months. If the mother is also sensitive or allergic
to dairy products, she may feel better as well.

Many remedies for colic (after addressing
hunger and allergies, discussed above) have been
suggested, including the following:

● Increased carrying on the back or chest (Barr et
al., 1991)

● Carrying baby in the prone position on the par-
ent’s arm

● Swaddling
● Giving oral sucrose (Barr et al., 1999)

Mothering a baby who cries for hours a day can ex-
haust and undermine the confidence of any mother
(Pauli-Pott, 2000). Lactation consultants should stay
in close contact with mothers of colicky breastfed
babies as they investigate possible causes for the
baby’s distress, if for no other reason than to pro-
vide the mother with emotional support during
these difficult times. Reassure the mother that skin-
to-skin contact, breastfeeding, and breastmilk are
comforting to the baby. Even unsuccessful attempts
to comfort the baby are valuable, because aban-
doning the baby to its pain is worse. Weaning the
baby to infant formula will almost certainly make
the baby’s distress even worse.

Multiple Infants
An increase in the number of women delaying
childbirth until after thirty and advances in tech-
niques to treat infertility have contributed to a large
increase in the number of multiple births in the last
decade (Martin et al., 2002). Lactation consultants
are likely to work with these families, as these
women choose to breastfeed at about the same rate
as women giving birth to single infants (Bowers &
Gromada, 2003). LaFleur and Kiesen (1996) have
even described one mother’s experience of breast-
feeding conjoined twins.

Many expectant parents are uncertain whether
breastfeeding is possible following a multiple birth,
and their decisions regarding infant feeding are
often influenced by information received from
health-care providers. Parents of multiples may be
reassured that breastfeeding two or more infants
generally is possible. Many mothers of twins,
triplets, and quadruplets have breastfed for a year
and longer. Research and case studies have demon-
strated that most mothers of multiples are capa-
ble of producing most or all of the milk that two
to four infants require (Bleyl, 2001; Auer &
Gromada, 1998).

The benefits of breastfeeding are particularly
advantageous for twins, triplets, and other higher-
order multiples. In addition to offering optimal nu-
trition and immunological protection to these often
preterm or otherwise compromised infants, breast-
feeding helps ensure frequent mother-infant interac-
tion with each baby. Although the frequency of
feedings may be overwhelming for many new moth-
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ers, multiples’ frequent feedings give a mother many
daily opportunities to sit or lie down to rest while
breastfeeding (Gromada, 1999) (see Figure 8–5).

Full-Term Twins or Triplets

Full-term or near-term multiple infants have the
same needs as any full-term singleton; the mother’s
role, however, is more complex since she must meet
the needs of two or more newborns. In addition,
the mother of multiples is more likely to have had
complications of pregnancy and childbirth, and she
may require more time to recover physically.

Mothers of multiples need help and support
with early feedings, as they feel overwhelmed when
first trying to figure out how to manage feedings with
more than one infant. Some are anxious to initiate 
simultaneous feedings, as they have heard it saves
time. However, it is important to first assess each in-
fant at breast separately, as it is not unusual for one
or more of the babies to breastfeed poorly even
when the infants are born at term or close to term.

Preterm or Ill Multiples

When multiple infants are born prematurely or
have other medical complications, direct breast-
feeding may be delayed for days or weeks. The LC
should advise the mother to begin expressing milk
for her infants within hours of giving birth (Bowers
& Gromada, 2003). If a mother has had complica-
tions, she may need assistance when expressing
milk (Gromada & Spangler, 1998).

Simultaneous pumping using a hospital-grade
electric pump is the most effective way to obtain
maximum amounts of milk and to maintain lacta-
tion (see Chapter 12). Most hospitals with neonatal
intensive care units have these pumps available for
mothers to use. Anticipatory guidance for any ex-
pectant mother of multiples should include helping
the mother to find a breast-pump rental location in
her area.

When direct breastfeeding is initiated for two
or more preterm or ill newborns following days or
weeks of pumping, the LC is responsible for assist-
ing the mother in developing an individualized, ev-
idence-based plan for transitioning each multiple to
the breast (Biancuzzo, 1994). For instance, Auer
and Gromada (1998) described the approach of one

A
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C

FIGURE 8–5. Feeding positions for twins. (A) Football.
(B) Cross. (C) Mixed.
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mother the opportunity to enjoy some one-on-one
time with each child. Perhaps the most common
scenario is a combination of simultaneous and sin-
gle feedings.

In addition to an interest in simultaneous feed-
ings, many mothers also have questions about a
feeding rotation and when to alternate breasts and
babies. Almost any feeding rotation will work
when all infants breastfeed on cue (Gromada,
1999). Most mothers offer one breast per feeding
and then alternate breasts every feeding or every
24 hours, which often is easier to remember. Some
mothers assign each baby a breast, but alternating
babies and breasts appears to have more advan-
tages unless one baby consistently cues to feed
from a particular breast (Bowers & Gromada,
2003). Mothers of odd-number sets, such as
triplets, may have to alternate babies and breasts
more frequently than every 24 hours.

The caregiver must remain sensitive to infant
differences when a mother is forming an attach-
ment, or bond, with each infant. Because humans
are designed to form an attachment with one per-
son at a time, the attachment process is more com-
plex. It is also more likely to be disrupted with
multiples, particularly if the twin or triplet birth was
not discovered until shortly before the infants’ birth
or if one infant is sicker than the others (Gromada,
1999). Health-care providers are in a position to
help parents see and relate to each baby as an indi-
vidual, rather than as part of a multiple unit. Pro-
moting attachment behaviors, such as skin-to-skin
contact, is especially important with a multiple that
has been less able to interact or establish eye con-
tact with parents because of postnatal complications
or illness. The health-care provider can point out
each infant’s unique qualities as she helps the
mother breastfeed and get to know her offspring. 

Gromada (1999) contends that household help
is not a luxury for mothers recuperating from a
multiple pregnancy and birth who must feed and
care for, and form attachments with, more than one
neonate simultaneously. Another pair of hands and
ongoing assistance with household chores allow a
mother to spend more time and energy breastfeed-
ing and meeting the other needs of her infants.
Since taking care of babies is more fun than clean-
ing and cooking, the mother (and father) should
make it clear that the helper is expected to assume

mother of quadruplets who used interim bottle-
feedings with each baby as she gradually increased
milk production. As with other aspects of breast-
feeding, strategies for transitioning two or more in-
fants to direct breastfeeding should look at each
infant’s signs, or cues, that the individual infant may
be ready to progress. In addition, the process of
transitioning multiple infants to direct breastfeeding
may take time, and a mother may become discour-
aged. However, one study found preterm twins
eventually progressed to full, direct breastfeeding at
rates comparable to term infants (Liang, Gunn, &
Gunn, 1995).

Putting It All Together

Caring for and breastfeeding multiple newborns re-
quire a different kind of organization by the mother
than caring for a single newborn or two infants of
different ages (Bowers & Gromada, 2003). The
mother should be encouraged to keep simple 24-
hour charts for each infant’s daily activities, espe-
cially those related to feeding and intake, until
weight gain for each infant is consistently normal.
The charts should record the number of breastfeed-
ings, any pumping sessions and/or alternative feed-
ings, and the number of wet diapers and stools for
each infant. Maintaining individual charts reassures
the mother that all babies are receiving sufficient
nutrients. Some mothers prefer to maintain daily
charting after normal weight gain is established for
all infants, because it allows them to observe the de-
velopment of sleep-wake patterns for each.

Whether a mother or her babies are ready for
simultaneous feedings in the immediate postpartum
period or not, a demonstration of the various single
and simultaneous feeding positions can help a
mother realize that she has many choices for com-
fortable breastfeeding. Simultaneous feedings can
save time, and many mothers feed two babies at
once during the first few weeks postpartum; how-
ever, some mothers and many multiples need more
time to learn to work together for simultaneous
feedings (Bowers & Gromada, 2003). Also, a
mother may need someone to support each infant’s
head during individual latch-on until she and her
infants become more comfortable with simultane-
ous feeding. Some mothers or infants indicate a
preference for individual feedings, which give a
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household tasks, and that the mother feeds and
takes care of the babies.

A lack of physical and emotional support, feel-
ings of isolation, sleep deprivation, and other stres-
sors associated with the care of multiple infants
may contribute to postpartum mood or anxiety 
disorders (Leonard, 1998). Because of the negative
effects such a problem may exert on breast-
feeding and attachment, LCs and other health-
care providers should be aware of their increased
likelihood and continue to assess mothers of mul-
tiples for these disorders during the entire period
of lactation.

Needs, problems, and solutions vary with each
multiple-birth situation. However, practical strate-
gies to promote effective breastfeeding with multi-
ple infants and maternal recovery may include the
following ideas:

● Develop both short- and long-term breastfeed-
ing goals with a mother to help her think of
breastfeeding as a commitment and to get
through the often overwhelming first few weeks
or months of frequent feedings and/or pumping
sessions.

● Link the mother with other women who have
successfully breastfed multiples.

● Show the mother how to position and stabilize
two infants for simultaneous feedings using pil-
lows. The mother in Figure 8–5 is using a spe-
cial pillow designed for feeding multiples. This
pillow is longer, wider, and has a deeper
“shelf” than some of the nursing pillows used
for a single infant.

● Review the basics of breastfeeding, mainte-
nance of milk production, and advantages of
breastfeeding with the mother of multiples dur-
ing the hectic early weeks and months of
breastfeeding.

● Help the mother develop a plan to alternate in-
fants and breasts as needed.

● Suggest that the mother create a “breastfeeding
station” that she supplies with nutritious liquids
and foods, breast pads, infant wipes, children’s
books (if she has older children), a cell or
portable telephone, and a television remote.

● Emphasize the need for housekeeping help for

at least several months. Recommend she advise
any helper that she expects them to be sup-
portive of breastfeeding.

● Encourage parents to ask well-wishers who
want to “do something” for the family to help
by delivering a meal or sending food. The care
of multiples leaves little time to prepare food,
and the caloric needs of a mother breastfeeding
multiple infants are greater than for a mother
breastfeeding a single infant. Suggestions for
nutritious “home-made fast” foods may be
helpful.

Partial Breastfeeding and Human 
Milk Feeding

Because mothers of multiple infants are more likely
to be affected by complications or other factors that
may interfere with effective early breastfeeding and
milk production, they are more likely to supple-
ment or complement breastfeeding with formula.
Complementing may take the form of “topping off”
an occasional or daily breastfeedings, or it may in-
volve replacing one or more breastfeedings with an
alternative feeding.

With guidance from a LC who respects the
overwhelming amount of infant care the mother
faces daily and the lack of time to work on resolv-
ing problems, most mothers will be able to decrease
the use of alternative feedings in favor of direct
breastfeedings. Some mothers continue to offer an
alternative feeding on a daily or weekly basis in
order to have help with feedings or to sleep without
interruption for a few hours. Many mothers prefer
to express their own milk for such feedings. Moth-
ers should be cautioned that milk production might
decrease if the total number of breastfeedings dips
below 8 to 10 in 24 hours.

Continuing to use an alternative feeding
method to provide expressed human milk has been
referred to as human milk feeding, and it is be-
coming more common with the increased avail-
ability of hospital-grade, electric breast pumps.
Mothers of higher-order multiples are more likely
to human milk feed, as it can be daunting to breast-
feed three or more preterm infants directly (Gro-
mada, 1999). Mothers of babies with chronic health
problems that interfere with direct breastfeeding
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have also practiced human milk feeding. Anecdo-
tal information indicates that many mothers have
maintained lactation and human milk feeding with-
out the use of other supplements for several
months. In addition, human milk feeding leaves a
door open to later direct breastfeeding. Multiples
wean as individuals; they may stop breastfeeding
at about the same time or one may wean before
the other(s).

Breastfeeding During Pregnancy
Population studies of pregnancy occurring during
full breastfeeding in the first 6 months of the baby’s
life reveal that this risk is extremely small (Wijden,
Keijen, & Berk, 2003). The key points are “fully
breastfeeding” and “in the first 6 months.” Glob-
ally, over 50 percent of women will become preg-
nant while still breastfeeding their youngest child.
When asked, many of these mothers report that the
emotional needs of the child is their principal moti-
vation to continue breastfeeding, followed by their
belief in child-led weaning. The following outcomes
are common when breastfeeding continues through
a pregnancy:

● Nipple tenderness and breast soreness: Hormonal
changes may cause sudden onset of nipple or
breast pain that appears to be hormonal in na-
ture. The usual remedies for breast or nipple
pain are often ineffectual.

● Maternal fatigue: The hormones of early preg-
nancy often impel women to want to sleep, al-
though this is difficult for the mother of an active
toddler to do. The fatigue is related to hormonal
changes of pregnancy, not to continued breast-
feeding, and it will diminish as the pregnancy
progresses. Pregnant women with young chil-
dren, whether breastfeeding or not, should be
encouraged to nap when the child naps.

● Decline in milk supply and number of feedings:
About 70 percent of mothers report a decrease
in their milk production during a subsequent
pregnancy. Most nursing children breastfeed
less often than they did as infants. As the preg-
nancy progresses, the milk volume usually de-
clines. Sometimes the child will wean during
this period. If already talking, she or he may

complain that the milk is “all gone,” or that it
takes “too long to get it.”

● Change in taste of milk: As the hormones of preg-
nancy begin to affect the breast secretory tissue,
lactose in the milk will decrease while sodium
increases, changing the taste. The talking
nursling may state quite clearly how the milk
tastes or may simply indicate by his actions that
it is not the same.

● Uterine contractions: Women experience uterine
contractions during breastfeeding. There is no
documented danger to the mother or fetus when
mothers breastfeed through a healthy preg-
nancy, uncomplicated by risk factors for
preterm labor (Moscone & Moore, 1993). Little
is known about the effect of breastfeeding during
pregnancy in the presence of such risk factors.

● Weaning: Many nursing children wean before
their sibling is born, presumably because of the
decline in milk volume, the milk’s change in
taste, and/or their mother’s urging to wean. As
the mother’s body changes shape, her lap will
also disappear, which may bother the nursing
child. The child may wean without the mother
having to do anything other than to breastfeed
when asked but not to offer as she might have
in the past.

A maternal history of preterm labor and birth 
with a previous pregnancy, repeated spontaneous 
abortion, “incompetent” cervix, current multiple
gestation, or other risks for preterm labor and 
birth should be taken into consideration when con-
templating continued breastfeeding through the
pregnancy.

The mother who continues to breastfeed dur-
ing a subsequent pregnancy will need to eat a nu-
tritious diet; she may take supplemental vitamins as
a precaution. In the study by Moscone and Moore
(1993), most mothers reported continued good gen-
eral health throughout their pregnancy as well as
healthy outcomes in the new baby. However, the
mother who breastfeeds during pregnancy faces po-
tential criticism from her family, friends, and
health-care provider. The lactation consultant may
be asked for her opinion after the mother has been
told by her physician that she must wean her
child––even in the absence of indicators that con-
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tinuing to breastfeed is a risk for the mother or her
developing fetus. Being told to wean by a health-
care provider is especially common in developed,
industrialized countries. In developing countries,
traditional beliefs about weaning when the mother’s
pregnancy is confirmed may also reduce the fre-
quency of breastfeeding during a subsequent preg-
nancy. The lactation consultant or nurse who
openly accepts individual choices of breastfeeding
women can be helpful in providing information
and guidance that supports the mother’s choice.

Clinical Implications
The first few weeks after birth are a critical  time for
breastfeeding. Almost all women who start off
breastfeeding expect to continue for at least 6
weeks, yet approximately one fifth quit breastfeed-
ing before their baby is 10 days old (Hall et al.,
2002). Ideally, a mother starts off breastfeeding
confident in her ability to meet her own and her
baby’s needs. Reaching this goal requires that the
new mother is provided with appropriate anticipa-
tory guidance, including what she should expect
from her baby in the first few days at home, the first
week, and the first month of breastfeeding. Figure
8–6 shows a timeline of events that are common in
the postpartum period. This timeline can be used as
a way of teaching anticipatory guidance for both
mothers and health-care personnel.

Many health-care organizations pay for a post-
partum office visit with the physician or for a home
visit by a nurse. This health-care worker may be
from the nursing staff of a hospital or birth center,
from a home health agency, or a person in private
practice who has been contracted to provide these
services. In some cases, referrals are made directly
to a private LC in the community. It is common for
professionals who spot early breastfeeding difficul-
ties at these postdischarge visits to treat the problem
and then refer the mother on to a La Leche League
group or similar mother-to-mother support group.
Anticipatory guidance and teaching reinforces the
mother’s knowledge by reviewing basic breastfeed-
ing techniques. According to adult education prin-
ciples described in Chapter 23, this is the “teaching
moment” in which the parents are highly receptive
to information that helps them deal with practical
life dilemmas.

Priority teaching for parents:

● Keep the baby close and feed on cue around
the clock.

● Be sure the baby is actually getting milk. Listen
for audible swallowing. Finish the first breast
before offering the second so that the baby will
receive the creamier milk as the feeding pro-
gresses. Watch the baby for cues that he is fin-
ished with the feed. Do not limit the frequency
or duration of feeds.

Expected Events

Likely Timing of Occurrence of Potential Problems

Birth

Week
1

Week
2

Week
3

Week
4

End of first 
month

Normal jaundice
Feeds more frequently

Breast size returning
to normal

Bunching of feedings in
late afternoon/evening

Regains birth weightBreast fullness

3–4 yellow stools/dayNipple tenderness
Rapid increase in milk supply

Birth
End of first 

monthSore nipplesEngorgement Breast Infection

Does not regain birth weight
Exaggerated jaundice Infant "not satisfied"

Perceived low milk supply

FIGURE 8–6.
Timeline of postpartum
events.
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● Provide a phone number to call with questions
or concerns, especially if any nipple or breast
pain occurs. Reinforce the mother’s ability to
make enough milk with comments such as

“You have lots of good milk for your baby,”
“Your leaking means you have lots of milk for
the baby,” “It looks like you could feed twins,”
or “What a lot of milk you have!”

S u m m a r y

The postpartum period is a time of transition from
pregnancy to life with a child. Understanding nor-
mal patterns of breastfeeding helps lactation con-
sultants identify problems and answer questions

from parents and other professionals. Even when
all is going well, mothers can benefit from addi-
tional support from peers, mother support groups,
and lactation professionals.

K e y  C o n c e p t s

● Reassuring signs of adequate infant intake in-
clude 8 to 12 or more effective feeds per day,
profuse daily infant stools after day 4, and com-
fortable maternal breasts.

● Abundant ongoing milk supply depends on fre-
quent, thorough removal of milk from the
breast by the baby or by alternative means.

● Milk supply calibrates to meet the infant’s
needs by about 6 weeks, and about a quarter of
the milk available remains in the breasts over
and above the baby’s typical daily intake.

● Oversupply of milk may indicate an underlying
infant suckling problem. Before reducing milk
volume, rule out infant factors.

● Early-onset nipple pain is often “mechanical”
pain, related to improper infant latch or suck,
nipple stretching and compression, or irritation
from devices.

● Sudden-onset nipple pain after comfortable
breastfeeding is often a sign of infection from
bacteria, yeasts, or other organisms.

● Topical preparations do not prevent nipple
soreness but may offer mild relief of discomfort
if no infection is present.

● Pacifiers should be avoided except in short
term, therapeutic situations.

● Infant stools change from black, tarry meco-
nium before day 3 to green transitional stools,
and then to very soft, yellow stools.

● Jaundice is often a marker for poor feeding.
Continued breastfeeding or feeding expressed
milk is recommended for jaundiced infants.

● Crying is a late sign of distress and/or hunger.
● Sensitivity or allergy to cow’s milk protein is a

frequent cause of colic. Allergy to cow’s milk
protein or other foods calls for skilled and care-
ful dietary management.

● Breastfeeding is particularly advantageous for
twins, triplets, and other higher-order multi-
ples. Separating “twin” issues from “breastfeed-
ing” issues requires careful evaluation of each
baby and the mother. Most mothers of multi-
ples need practical help in caring for more than
one infant.

● Breastfeeding during a subsequent pregnancy
is generally not risky to the infant or the devel-
oping fetus. Mothers often experience nipple
and/or breast pain, diminishing milk supply,
and fatigue. Many nurslings wean themselves
during a subsequent pregnancy.
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9
C H A P T E R

An ounce of prevention is worth a pound of inter-
vention. Many difficulties women encounter while
breastfeeding can be prevented by the self-care
measures and breastfeeding education discussed in
preceding chapters. When a woman fully under-
stands how her body works, she is at less risk for
frustration and failure when she encounters a bar-
rier to breastfeeding. This chapter deals with spe-
cific breast problems and identifies how health
professionals can help.

Clinicians who work with breastfeeding women
agree that breast and nipple problems can be com-
mon barriers to breastfeeding. During prenatal vis-
its, women should be screened for unusual-looking
breasts, areolas, or nipples and lack of breast en-
largement. Any of these, coupled with previous
breastfeeding difficulties, are high-risk indicators for
breastfeeding problems.

Before discussing the more clinical aspects of
breast-related problems, including surgery, it is im-
portant to address the emotional significance of the
female breasts. Breasts are part of a woman’s inter-
nalized body image that she develops around ado-
lescence and carries with her for the rest of her life.
They represent a woman’s deepest sense of wom-
anhood. Any change in her breasts (e.g., breast
surgery) threatens this feminine internal view of self
and creates disequilibrium. When a woman’s

Breast-Related 
Problems
Jan Riordan

breasts are altered by illness or infection, it can be
a “double whammy”: both her femininity and her
ability to breastfeed can be threatened.

Nipple Variations

Inverted or Flat Nipples

There are two types of nipple inversion: (1) retrac-
tile/umbilicated where the nipple can be pulled out
(everted), and (2) invaginated (“true” inversion)
where the nipple cannot be everted. About 3 per-
cent of Korean women have nipple inversion. Most
of these are retractile (73–92 percent) and are bilat-
eral (Park, Yoon, & Kim, 1999). Congenital inver-
sion probably results from a failure of the
underlying mesenchyme to proliferate and move
the nipple out of its normally depressed position.

Retractile inversion sometimes resolves itself
from the beginning to the end of pregnancy. In
many cases, the degree of inversion is such that it
does not affect the ability of the baby to grasp the
areolar tissue and draw the nipple into the mouth,
although this action might take longer. Lactation
consultants have observed that women who have
markedly inverted nipples early in their first preg-
nancy and who breastfeed have much less inversion
with subsequent pregnancies. In some cases, these
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women have reported that their nipples, which ini-
tially inverted between feedings with the first baby,
no longer do so with second and later infants.

The degree to which inverted nipples are an
impediment to breastfeeding is partially caused by
the belief that they prevent breastfeeding. How the
nipple looks when it is not in the baby’s mouth,
however, does not always predict how well it func-
tions. In most cases, as long as the mother positions
the baby well back on the areola so that the entire
nipple is placed well back in the baby’s mouth,
there is no reason why a mother with inverted nip-
ples should forgo breastfeeding. During suckling,
the nipple elongates to double its “resting” length
(Smith, Erenberg, & Nowak, 1988). Such reactivity
to infant suckling helps to explain by inference why
the degree of inversion appears to lessen after
weeks or months of repeated suckling by the infant.

When the clinician examines the mother’s
breasts and nipples in the third trimester of preg-
nancy, discussion about breastfeeding can continue.
If the mother has flat or inverted nipples at that
time, she can be taught that following birth, exer-
cising the nipple just before latching on by a new-
born appears to loosen the nipple tissue and helps
to separate adhesions that cause retraction or inver-
sion. Commercial “nipple enhancers” designed to
evert flat or inverted nipples are available for pur-
chase (Maternal Concepts, 2003). The infant also
stretches the nipples during feedings.

Hoffman’s exercises (exercises of the nipples
during pregnancy) and breast shells, two traditional
methods for treating inverted nipples, appear to 
be ineffective and are no longer recommended
(Alexander, Grant, & Campbell, 1992).

The first intervention for treating a retractable
inverted or flat nipple should be to stimulate and
shape the nipple just before the feeding. For a flat
nipple (not inverted), massage the nipple or apply a
cold cloth to help the nipple to evert outward. For
an inverted nipple, instruct the mother to shape her
nipple by placing her thumb about 1 1/2 to 2 inches
behind the nipple (with her fingers beneath) and
pulling back into her chest. This works best in a
side-lying position. Any pump can be used to help
pull out the nipple immediately before the infant
feeds. Placing a silicone nipple shield (described in
Chapter 12) on the inverted nipple is another

method of dealing with the problem of the baby not
being able to latch onto the breast because of nip-
ple inversion. The baby can usually ingest sufficient
breastmilk through the thin shield, and at the same
time his suckling stimulates the mother’s nipples.

Absence of Nipple Pore Openings

Very rarely, duct pore openings on the mother’s nip-
ple are absent. In one case, the mother’s right breast
enlarged abnormally starting her third month of
pregnancy. Following delivery of her baby, the
breast became extremely engorged and she was un-
able to express any milk from that breast. An ultra-
sound revealed that she had no nipple pores and 
no ducts leading from the nipple to the larger 
ducts, which caused extreme enlargement of the
right breast. (Her left breast was normal.) Cosmetic
surgery was offered to this mother, but because she
was newly emigrated from India and had no insur-
ance, she refused the surgery (Miller, 2003).

Large or Elongated Nipples

Nipples come in assorted sizes and shapes and, like
all anatomical structures, are genetically influenced.
Clinicians report that Asian women are more likely
to have unusually long nipples. Generally, nipples
that are larger or longer than normal are less likely
to cause problems in breastfeeding than are in-
verted or flat nipples. In fact, they are often viewed
as an anatomical gift that will make breastfeeding
easier. Although this is true in many cases, excep-
tionally long or large nipples may detract from
breastfeeding, especially if the infant is small. In-
fants of mothers with extra-long nipples have been
observed to gag after latch-on and to slide back to-
ward the nipple tip, which in some cases causes the
mother to develop sore nipples.

Plugged Ducts
No one knows the specific cause of plugged ducts,
but they are usually found in mothers who have
an abundant milk supply and who do not ade-
quately drain each breast. Pathological changes
within the breast that cause the plug are vaguely
referred to in the literature as a stasis, clogging of
milk, or local accumulations of milk or dead cells
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that have been shed. A plugged duct is indicated
by either of these two sets of symptoms: complaints
of tenderness, heat, and possible redness in one
area of the breast or (if the plug is located in a
duct close to the skin) a palpable lump of well-
defined margins without a generalized fever. Some-
times, a tiny white milk plug can be seen at the
opening of the duct on the nipple. One mother
described it as “little bits of a hard white substance”
that is just beneath the surface of milk duct out-
lets. Color Plate 11 shows a milk plug.

Clinicians are aware of a higher frequency of
plugged ducts during the winter season. Although
the reason for this is not clear, it may be related to
the restricting effects of winter clothing or simply 
to the cold weather. There is also some evidence
that, whereas some women are predisposed to 
developing plugged ducts, others never encounter
it through multiple breastfeeding experiences.
Plugged ducts can also lead to mastitis, especially if
ignored or untreated. Box 9–1 presents self-care

measures to recommend to a mother with a
plugged duct.

In acute situations, briskly massaging the breast
effectively dislodges the blocked milk. If a mother
has chronically recurring plugged ducts, some
physicians elect to open the duct with a sterile
needlelike instrument. After this is done, the milk
may forcibly shoot out from the duct, giving the
mother relief, or strings of coalesced milk may be
the “plug” that is released. It should be noted that
this procedure can be followed by recurring pain in
the affected area and should be done only in ex-
treme cases.

Incomplete drainage caused by a skipped 
feeding or a constricting bra, poor nutrition, and
stress have all been implicated in the development
of plugged ducts, but a cause-and-effect relation-
ship has never been substantiated. Assessment
should include a review of these possibilities with
the mother and a review of events leading up to
the plugged duct, especially if the mother has a 

BOX 9–1

Self-Care for Treating a Plugged Duct

● Continue to breastfeed often. Begin feed-
ing on the affected breast to promote
drainage.

● Depress the breast during the feed to pre-
vent plugged ducts (Fetherston, 1998).

● Massage the affected breast before and
during feeding to stimulate flow of milk.
Support the breast with a cupped hand
and use firm massage, starting at the pe-
riphery of the breast, using thumb to en-
courage flow of milk while baby suckles.
(Another option is to massage the breast
in a hot shower or bath.) Outside of the
shower, try using an electric vibrator (on
low setting).

● Soak the affected breast(s) by leaning
over a basin of warm water, and gently
massaging them.

● Change position of the infant during
feedings to ensure drainage of all the si-
nuses and ductules in the breast. At least
one position should result in the baby’s
nose being pointed toward the site of the
plugged duct.

● Avoid any constricting clothing, such as
an underwire bra or the straps on a baby
carrier.

● Try taking lecithin, an oily substance, 
1 tb/day (found in health food stores).
(Lawrence & Lawrence, 1999, p. 273).
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repeated problem. There is no need for an an-
tibiotic to treat a plugged duct unless a fever and
mastitis develop.

Mastitis
Lactation mastitis can develop during the early
postpartum weeks after the mother leaves the hos-
pital. Nurses and lactation consultants who practice
in a clinic may be the first to speak with the mother
whose symptoms suggest early indication of masti-
tis. The advice dispensed during this initial call can
prevent the condition from advancing to an ab-
scess, especially if the mother mistakenly thinks she
should stop breastfeeding or has already done so.

Mastitis is usually a benign, self-limiting infec-
tion, with few consequences for the suckling infant.
The initial symptoms of puerperal mastitis are fa-
tigue, localized breast tenderness, headache, and 
flulike muscle aches (Wambach, 2003). If a breast-
feeding mother complains that she has the “flu,” the
first consideration is to rule out infectious mastitis.
Typically, fever, a rapid pulse, and the appearance
of a hot, reddened, and tender area on the breast
follow fatigue, headache, and muscular aching (see
Color Plate 19). The infection is usually unilateral
and located in one area (usually in the upper outer
breast quadrant because most of the breast tissue is
there), although it can occur in any area of the
breast (Wambach, 2003). It can occasionally occur
in both breasts simultaneously and may involve a
large portion of the breast.

In worldwide studies published within the last
10 years, the incidence of lactation mastitis ranged
from 4 to 27 percent depending on methods, es-
pecially subject selection, used in the study (Fether-
ston, 1995; Foxman et al., 2002; Vogel et al., 1999).
Mastitis is most likely to occur in the first several
weeks after delivery (Amir, 1999; Wambach, 2003).
About one third of the cases in long-term breast-
feeding mothers occur after the infant is 6 months
old (Riordan & Nichols, 1990). The risk of masti-
tis is higher among women who have breastfed
previously, especially those with a history of mas-
titis (Foxman et al., 2002; Wambach, 2003)––thus
removing an enduring myth that mastitis results
from inexperience with breastfeeding. Symptoms
last approximately 2 to 5 days. Breast pain and
redness peak on days 2 and 3 and return to nor-

mal by day 5. Fatigue is the slowest symptom to
dissipate. A number of risk factors predispose a
woman to mastitis:

● Stress, fatigue (Fetherston, 1998; Riordan &
Nichols, 1990): Mothers who had mastitis rate
stress and fatigue as major factors leading to the
infection; typically they describe themselves as
exhausted as a result of circumstances above
and beyond the normal stresses of taking care
of the infant––for example, getting ready for
holiday celebrations.

● Cracked/fissured nipples, nipple pain (Fetherston,
1998; Foxman, Schwartz & Looman, 1994;
Vogel et al., 1999): A breakdown in the epider-
mis provides an avenue of entry into the breast
tissue, although breakdown is not a prerequisite
for a breast infection. Mastitis from sore,
cracked nipples usually occurs in the first few
weeks postpartum.

● Plugged/blocked ducts (Fetherston, 1998): Some
women repeatedly develop plugged ducts,
some of which lead to a full-blown infection. It
is not uncommon to be able to see this plug as
a white “head” and to feel pressure and tender-
ness around the plug. Gentle massage above
the area of tenderness while the baby is breast-
feeding from that breast may help, particularly
if the plug is newly formed.

● Ample milk supply and/or decrease in number of feed-
ings (Vogel et al., 1999): Women with an abun-
dant milk supply experience more plugged
ducts (and subsequent mastitis) than those with
a normal supply.

● Engorgement and stasis: A decrease in the fre-
quency of feedings presents the potential for
engorgement or milk stasis. Infrequent feedings
and milk stasis is frequently mentioned in the
literature as being associated with mastitis. But
there is little evidence that this is true. In fact,
at least one researcher (Foxman et al., 2002)
discovered that women without a history of
mastitis who fed six or fewer times a day had
rate of mastitis five times lower than those who
fed ten or more times a day. The daily use of a
pacifier was associated with a reduced risk for
mastitis in another study (Vogel et al.,
1999)––just the opposite of conventional wis-
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dom. Although it is logical to assume that the
natural washing mechanism associated with
breastmilk removal helps remove bacteria, bac-
teria can adhere to the epithelial cells lining the
duct especially if there is trauma (Fetherston,
2001). Moreover, the presence of bacteria in
milk is normal and breastmilk is not a good
medium for bacterial growth.

Other conditions, such as breast trauma, con-
striction from tight bra or sleeping position (Fether-
ston, 1998), using a manual pump (Foxman et al.,
2002), poor maternal nutrition, and vigorous exer-
cise (particularly of the upper arms and chest) have
been mentioned anecdotally as factors leading up
to mastitis. These also should be noted in the as-
sessment and history in the event that they predis-
pose the mother to mastitis.

Treatment for Mastitis

The treatments for hastening recovery include 
continued breastfeeding, application of moist heat,
increased fluids, bed rest, pain medication (aceta-
minophen, ibuprofen) and the judicious use of an-
tibiotics (Table 9–1). It is well established in the
medical literature that mastitis is associated with
the presence of Staphylococcus aureus. Only rarely is
a streptococcus involved; when it is, it may be 

present in breastmilk without causing clinical mas-
titis. Treatment with antibiotics can eradicate the
organism from the milk (Oliver et al., 2000). Al-
though untreated cases heal almost as quickly as
treated ones, the standard antibiotic for lactation
mastitis is a penicillinase-resistant penicillin or a
cephalosporin that covers S. aureus for 6 to 10 days.

For chronic mastitis, erythromycin at low doses
(regular 250–500 mg doses every 6 hours) or
trimethoprim-sulfamethoxazole (Bactrim, Septra)
over a longer period of time have been recom-
mended (Cantlie, 1988). However, staphylococci
rapidly develop resistance against erythromycin.
Trimethoprim-sulfamethoxazole and erythromycin
are also options when the mother is allergic to peni-
cillin. In a case report, trimethoprim-sulfamethoxa-
zole (2 tablets per day for 10 days) was effective in
preventing recurrence of mastitis in a patient with
multiple incidences of mastitis who was allergic to
penicillin (Hoffman & Auerbach, 1986). These
medications can be taken during breastfeeding
without known untoward reactions in the infant.

Another less-known treatment for mastitis is a
supplement of vitamin E–rich sunflower oil. Vita-
min E decreases milk NaK presumably because this
vitamin can decrease inflammatory cytokines and
tissue damage caused by free radicals produced dur-
ing inflammation (Filteau et al., 1999). In the dairy

Table 9–1

SELECTED ANTIBIOTICS FOR MASTITIS

Generic Name Trade Name Adult Dosage Ranges

Penicillinase-Resistant Penicillins

Amoxicillin + clavulanate Augmentin 875 mg 2x daily

Cloxacillin Cloxapen, Tegopen 250–500 mg PO q6h

Dicloxacillin Dynapen 125–250 mg PO or IM q6h

Flucloxacillin Flucil 250–500 mg 4x daily

Oxacillin Prostaphlin 500 mg–1 gm PO or IM q4–6h

Cephalosporins

Cephalexin Keflex 250–500 mg PO q6h

Cephradine Velosef 250–500 mg PO q6h

Cefaclor Ceclor 250–500 mg PO q8h
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industry, giving antioxidants such as vitamin E to
cows is commonly recognized for preventing masti-
tis. Echinacea, one of the most popular herbal reme-
dies, stimulates the immune system and may help to
keep the infection in check (Binns, 2000). Mothers
with mastitis reported taking vitamin C supple-
ments (Wambach, 2003) to fight infection.

Breastmilk composition changes during a
breast infection. Levels of some antiinflammatory
components rise to protect the baby from unto-
ward effects from consuming mastitic milk
(Buescher & Hair, 2001). Elevated levels of sodium
and chloride caused by the temporary opening of
the normally tight junctions between secretory cells
in the paracellular pathways cause the breastmilk
to taste salty. After the resolution of mastitis, the
affected breast undergoes a temporary “resting”
phase and usually produces less milk than it did
before the infection.

A mother with mastitis feels ill and she is often
discouraged. She asks, “Why does this have to hap-
pen to me?” and she may contemplate weaning. In
addition, her supply of milk in the affected breast
may be diminished for several weeks following the
infection. She needs mothering herself, a role that
the lactation consultant can assume as she reassures
the mother that the infection will eventually resolve.
To stop or limit breastfeeding will only increase the
risk of infection or recurrence. Tender loving care
goes a long way in helping her through this difficult
time. She also needs specific advice and a plan for
care (Table 9–2) as well as a long-term plan for self-
care. A considerable number of mothers develop
mastitis more than once during the course of lacta-
tion. Therefore, certain women may be prone to the
condition, and prevention is important. Review
with the mother all the possible factors that pre-
ceded and may have contributed to her bout(s) of
mastitis. Then encourage the mother to seek med-
ical help early if symptoms recur. Some mothers, 
especially if they are experienced long-term breast-
feeders, do not consult their physicians, even
though their mastitis warrants medical attention.

Types of Mastitis

Attempts have been made to classify types of mas-
titis. Generally, the distinctions are based on sever-

ity of symptoms and whether antibiotics should be
started. Gibberd (1953), for instance, described two
types of mastitis: cellulitis and adenitis. Cellulitis is
thought to involve the interlobular connective tis-
sue that has been infected by the introduction of
bacteria through cracked nipples; it is treated with
antibiotics. In adenitis, the breast ducts are presum-
ably blocked, and the clinical symptoms are less se-
vere. Treatment involves getting the milk flowing
with heat, expression, and pumping. Antibiotics are
used only if the infection is not resolving (Living-
stone, 1990).

Subclinical lactation mastitis is a condition only
recently described. While testing breastmilk of
women in Bangladesh and Tanzania to determine
vitamin A levels, Willumsen et al. (2000) found a
quarter of the women tested had both a raised
sodium-potassium ratio and elevated interleukin-8
(IL-8) indicating an infection without clinical symp-
toms. Fetherston (2001) challenged the idea of a
subclinical infection by pointing out that a high
sodium level in breastmilk without other symptoms
is not a reliable indicator for an infection or a sub-
clinical infection. There are known confounding
factors where sodium is normally higher, such as
initiation of lactation, involution, and pregnancy.
Subclinical mastitis is presumably associated with
an increase in the HIV load in breastmilk and
could lead to higher rates of mother-to-child trans-
mission of HIV (see Chapter 6).

Infectious versus noninfectious mastitis is an-
other proposed classification. Noninfectious mastitis
occurs when milk is not removed from the breast
and milk production slows and infection results if
milk stasis remains unresolved––i.e., the milk is not
“washed” out of the breasts (World Health Organi-
zation, 2000). Thomsen et al. (1985) proposed three
classifications of mastitis––milk stasis, noninfectious
inflammation, and infectious mastitis––based on
leukocyte counts in milk from the infected breast.
They recommended that antibiotic treatment be
used only for infectious mastitis, the most severe
classification. Although this taxonomy is helpful in
theory, laboratory studies on mastitic milk are sel-
dom done in practice. By the time the mother re-
ports the problem to a health-care provider, she
usually has been ill for several hours, if not a day or
two; the peak of the infectious process may have al-
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ready passed, and she is getting well by the time she
seeks medical treatment. There are other draw-
backs: (1) leukocyte counts do not always corre-
spond with bacterial counts (Fetherston, 2001), (2)
the milk sample must be collected before any antibi-
otics are started, (3) laboratory studies take several
days, and (4) the testing expense may not be cov-
ered by health insurance. Whatever the classifica-
tion of mastitis, the mother suffering from
symptoms clearly needs to be treated. If she has re-
peated mastitis, a culture of her milk and a review of
risk factors are indicated.

When a lactating woman has recurrent mastitis
that does not respond to antibiotic therapy, inflam-

matory carcinoma must be ruled out. Inflammatory
breast cancer can be mistaken for mastitis because
the symptoms of an inflamed, edematous breast 
are similar. Breast cancer is different from mastitis
because inflammatory carcinoma rarely produces
fever, there is no palpable mass, and the symp-
toms do not respond to antibiotic treatment. This
woman should be referred to a surgeon experi-
enced in this area who will perform a biopsy and
other laboratory diagnostic tests to determine if in-
flammatory mastitis is present (Merchant, 2002). If
it is, lactation is a secondary consideration, as the
mother will need intensive treatments that will pre-
clude lactation.

Table 9–2

MASTITIS TEACHING PLAN

Content-Goal Teaching

Prevention

Reduction of stress and fatigue 
related to childbearing responsibilities

Plugged ducts

Change in number of feedings

Engorgement-stasis

Care If Mastitis Occurs

Self-care and relief of discomfort

Medical care

Prioritize tasks from most important to least important. 
Encourage other family members to assist in routine household tasks.
Hire household help if possible.
Delay return to job as long as possible.

Hold one informal open house for friends and relatives to see new
baby. Use voicemail to filter calls. Turn down social invitations. Ignore
e-mail.

Take day naps when infant sleeps.

Breastfeed often (at least 8 to 12 times per day). Massage any reddened
area of breast, especially while breastfeeding.

Pump or express milk if a feeding is skipped.

Pump or express milk if breasts become overfull or distended.
Wear bras without support underwires.

Recognize early signs and symptoms: redness, fatigue, fever, chills.
Rest with infant and fluids at bedside.
Continue frequent breast-feedings.

Monitor oral temperature.
Place moist, warm packs at place of infection and over nipple.
Expect slightly reduced milk supply in affected breast postinfection.
Take antibiotics if needed. (They may not be necessary if fever is al-
ready subsiding.)
Take antipyretic to reduce fever.
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Breast Abscess
A small percentage of breast infections develop into
an abscess. The incidence is decreasing probably
because we are more educated in prevention of ab-
scess (Vogel et al., 1999). An abscess, like a boil, is
basically a collection of pus that must be drained
(see Color Plates 13, 16, and 17). If the abscess is
small, the pus may be aspirated with a fine needle
under ultrasound guidance. According to Merchant
(2002), ultrasound may be helpful but drainage is
usually not performed after the ultrasound, even
with symptoms of an abscess. Merchant contends
that “the erythema, tenderness and induration can
become worse and that breast necrosis may be con-
siderable before adequate drainage is done.” For a
larger abscess, the physician makes an incision and
drains the area. Love (2000) offers this advice:

Surgeons never sew up a drained abscess; that would
lock bacteria into the cavity, and almost insure the
infection’s return. I’d tell my patients to go home and
rest; then, after 24 hours, begin taking daily show-
ers; let the water run over the breast and wash away
the bacteria. Then put a dressing over it to absorb
oozing fluids from the incision.

A drain is placed in the incision to promote
drainage; in addition, manual expression helps to
eliminate pus and milk. The incision heals from the
inside out within a week or two. Treatment of ab-
scesses varies across cultures. Efrem (1995) re-
ported on 285 cases of breast abscess in lactating
Nigerian women. Most (85 percent) grew S. aureus,
5 percent grew coliforms, and 10 percent grew no
organism. All of the cases responded well to treat-
ment by incision and drainage followed by packing
daily with ribbon gauze soaked in magnesium sul-
phate solution (135 cases), Euseol (100 cases), and
honey (50 cases).

Breast and Nipple Rashes, Lesions,
and Eczema
Breast rashes and lesions on the nipple or areolar
area are unusual and often difficult to diagnose.
They are particularly distressing if they are painful.
In one case (Brackett, 1988), a mother described a

periodic burning sensation in the breast not related
to actual breastfeeding. Most of the mother’s areola
was itchy, flaky, and red. The family lived without
air conditioning during hot, humid weather. In ad-
dition, the mother swam in a chlorinated pool each
day, often wearing her bathing suit for some time
after returning home. Thrush was ruled out as a
possible cause of her problem. The mother stopped
swimming and her rash resolved within 2 weeks.

Eczema is a type of dermatitis with redness and
crusting and oozing papules. Amir (1993) described
a case in which a breastfeeding mother with celiac
disease developed red, scaly, and cracked nipples.
The mother appeared to have eczema, possibly in-
fected, involving most of both breasts. A topical
steroid ointment (betamethasone dipropionate
0.05% [Diprosone]) was applied four times daily
and a topical antibiotic was used twice daily. Two
weeks later, the eczema had resolved, and the
mother was able to continue breastfeeding without
pain. Box 9–2 presents interventions that will help
prevent such disorders.

A more severe breast skin problem is redness
and itching accompanied by tiny ulcers on the nip-
ple and areola that resemble chickenpox. Breast-
feeding is extremely painful. As the ulcers heal,
they form scabs. The baby may or may not have
similar perioral skin lesions. This condition requires
referral to a physician, who should evaluate the
mother for a possible staphylococcal or viral infec-
tion. Culture of the lesion should be taken during its
early stages before the lesion begins to dry and heal
over. Color Plate 8 depicts a cracked nipple with a
possible bacterial infection.

Treatment will depend on laboratory results of
a culture of the lesion and maternal serum antibody
titers. If the lesion is herpes simplex it is advisable
for the mother to wean the infant or to pump her
milk until the lesions are healed. The mother will
be treated with an antiviral medication.

The lactation consultant described the breast
lesions from herpes (Color Plate 14) as looking like
chickenpox. The healing lesions were scabbing, the
active lesions were oozing ulcerations, and the new
lesions were tiny, bright-red flat areas. The mother
complained of extreme “razor blade–like” pain dur-
ing feedings. Two physicians, who offered differing
diagnoses, evaluated her. Her pediatrician sug-
gested that it might be herpes virus, whereas her
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dermatologist thought the mother had a staphylo-
coccal infection. Neither physician obtained a cul-
ture or serum antibody titers.

The woman was first treated for a staphylococ-
cal infection, which worsened the problem, and
then with an antiviral agent (Zovirax). The lesions
began to resolve shortly after the mother applied
Zovirax to her nipples and areola. The mother in-
terrupted breastfeeding her 10-month-old baby for
two weeks while the lesions healed. During this
time, she pumped and hand-expressed her milk.
She resumed full breastfeeding at the end of that
time. The child had “fever blisters” every three or
four months for some time after this episode, and
the mother developed more breast lesions a few
months after the first infection, which she again
treated successfully with Zovirax. For more discus-
sion on herpes simplex virus, see Chapter 6.

Candidiasis (Thrush)
When a mother has persistent sore nipples, can-
didiasis is likely. The yeast, Candida albicans (also
called Monilia or thrush) is the likely cause when it
occurs orally. Candida thrives in the warm, moist
areas of the infant’s mouth and on the mother’s nip-
ples. The infant’s mouth can become infected dur-
ing vaginal birth and can then infect the mother’s
breast and nipple during breastfeeding. Candidiasis
should be suspected if the mother has been breast-
feeding without discomfort and then rapidly devel-
ops extremely sore nipples, burning or itching, and
possibly, shooting pain deep in the breast. Staphy-
lococcal infections can be mistaken for Candida or
the problem can be polymicrobial, i.e. both bacte-
ria and Candida are involved (Smillie, 2002).

Although Candida is a naturally occurring yeast
that lives in the mucous membranes of the gas-
trointestinal and genitourinary tract and on the
skin, the use of antibiotics promotes overgrowth
(candidiasis); consequently, infants and women
who have received antibiotic therapy are more sus-
ceptible to candidiasis (Chetwynd et al., 2002). The
increasing use of intrapartum antibiotic prophylaxis
for group B streptococcus has contributed to rising
numbers of cases of breast Candida overgrowth
(Tanguay, McBean, & Jain, 1994).

Mothers with vaginal candidiasis and nipple
trauma are also predisposed to candidiasis of the

breast. In checking for candidiasis, inspect the
woman’s breasts for inflammation of the nipples
and areola. The inflammation is usually a striking
deep pink, sometimes with tiny blisters (see Color
Plate 12). The mother will complain of severe ten-
derness and discomfort, especially during and im-
mediately after feedings.

The baby may have a diaper rash, with raised,
red, sore-looking pustules or red, scalded-looking
buttocks. Also examine the child’s mouth carefully
for white patches surrounded by diffuse redness.
The absence of symptoms in the child’s mouth,
however, does not rule out thrush, because the in-
fant may be asymptomatic. On the other hand,
thrush symptoms in the baby (fussiness, refusing
breast) can go unnoticed or can be attributed to
something else. Candidiasis is diagnosed on clinical
symptoms rather than by cultures, which may take
weeks to grow and are difficult to differentiate from

BOX 9–2

Interventions for
Breast and Nipple
Rashes and Infections

● Discontinue irritant.
● Take frequent showers.
● Wear all-cotton bras.
● Expose breasts to sunlight (15

minutes) and to air.
● Apply a medicated cream on

the affected area twice a day.
(Bactroban, an antifungal, an-
tibacterial, and hydrocortisone
combination, is available over
the counter). Remove cream
with clean cotton swab if used
on nipple-areola.

● Rinse nipple-areola area with
warm water after each feeding.
Pat dry, then air-dry with hair
dryer on the low setting.
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normal skin colonization (Chetwynd et al., 2002).
Whenever any woman has recurrent yeast infec-
tions, her sexual partner should be considered a po-
tential reservoir of infection. Pacifiers and bottle
nipples are another source of recurrent thrush in-
fection; they may harbor persistent oral Candida
colonization and should be replaced or boiled after
each exposure in the infant’s mouth.

Candidiasis is a “family” disease; it spreads
quickly among family members, especially with in-
timate contact involving warm, moist areas of the
body, as is the case with breastfeeding and with sex-
ual contact. Candidiasis that develops during
breastfeeding can persist and recur unless all areas
of possible infection in the baby, mother, and her
sex partner are treated promptly and aggressively.
The infant’s mouth and anal area, and the mother’s
breasts (nipples and areola) and vagina are prime
sites for Candida infection; all should be treated si-
multaneously.

Despite the availability of antifungal medica-
tions, there are no clinical trials and very little re-
search on their effectiveness in treating candidiasis
of the lactating dyad. Treatment has been and still is
more or less a “shotgun” approach of trial and error.

Treatment

Treatment of candidiasis for the infant includes plac-
ing an antifungal medication in the infant’s mouth
with a medicine dropper after feedings and swab-
bing it over the mucosa, gums, and tongue. The
mother must apply an antifungal topical cream or
lotion to her nipples and breast before and after
each feeding and to the infant’s entire diaper area if
there is any redness. The mother may also have
vaginal yeast infection and should simultaneously
use an antifungal intravaginal preparation. Clotri-
mazole (Gyne-Lotrimin) is an over-the-counter drug
in the United States and is available as a vaginal sup-
pository or as a cream but is not sold as a gel. Other
recommendations that can be made to the mother
on a case-by-case basis include the following:

● “Air-dry” the nipples and, if possible, expose
them directly to the sun for a few minutes twice
a day.

● Throw away disposable breast pads as soon as
they become wet.

● Dry the external genitalia with a hair dryer on
a warm setting.

● Wear 100 percent cotton underpants and bras
that can be washed in very hot water and/or
bleach to kill spores.

● Avoid baths with other members of the family.
● Restrict alcohol, cheese, bread, wheat products,

sugar, and honey.
● Take 1 tablet acidophilus daily (40 million–1

billion viable units, found at health food stores)
for 2 weeks beyond the disappearance of 
symptoms.

● Use condoms during coitus because crossinfec-
tion with a sexual partner is possible (Wilson-
Clay & Hoover, 2002).

Nystatin is the most commonly used medica-
tion for candidiasis although its effectiveness is
questionable (Chetwynd et al., 2002) and can cause
gastrointestinal symptoms in the baby. Its use
should be limited to borderline cases of thrush.
Nystatin oral suspension is painted on the baby’s
oral mucosa and tongue with a large cotton swab
after every breastfeeding. In the case of frank
thrush and persistent candidiasis, fluconazole is safe
and effective. Treatment calls for oral fluconazole
for both the mother and infant. The amount of flu-
conazole that transfers through the mother’s milk is
not sufficient to treat the baby. Another treatment is
painting ketoconazole suspension on the breast
twice a day for 5 days, followed by prolonged ny-
statin application. If the mother has allergies, the
health-care provider must be aware that Seldane
(terfenadine) should not be taken in conjunction
with the antifungal drugs ketoconazole or itracona-
zole or the antibiotic erythromycin (see Chapter 5).
Mixing these drugs can be life threatening.

Table 9–3 presents a listing of recommended
dosages for commonly used antifungal medications.
Dr. Jack Newman’s All Purpose Nipple Ointment
(Newman & Pitman, 2000) is a combination nipple
ointment of antifungal and cortisone agents. A pro-
tocol for treating nipple infections is presented in
Box 9-3.

After taking an antifungal medication, mothers
need encouragement and follow-up; they may 
not get immediate relief from pain. In fact, after
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starting treatment the pain may become worse be-
fore it begins to fade. If nystatin does not clear the
fungal infection, other antifungal medications, such
as miconazole (Monistat), clotrimazole (Gyne-
Lotrimin) naftifine (Naftin), or oxiconazole (Oxis-
tat), should be tried. Johnstone and Marcinak

(1990) reported a case in which nystatin oral sus-
pension was applied to the infant’s mouth lesions
with a clean cotton swab four times daily for 2
weeks, and to the mother’s nipples immediately
after feedings. This treatment was ineffective. The
mother then applied clotrimazole gel to her nipples

Table 9–3

SELECTED ANTIFUNGAL PREPARATIONS

Drug Name Preparations Usual Dosage

Clotrimazole (Lotrimin, Mycelex)

Gentian violet

Fluconazole (Diflucan)

Ketoconazole (Nizoral)

Miconazole (Monistat)

Nystatin (Mycostatin)

Newman’s All Purpose 
Nipple Ointment

Creams, solutions, vaginal cream,
and vaginal tablets.

Dilute solution 0.25% or 0.5%.

Oral.

Oral tablets.

Skin cream or lotion: creams, lo-
tions, vaginal cream, and vaginal
suppositories.

Suspensions, cream, powders, oint-
ment, and vaginal suppositories;
Candida resistance to nystatin is
growing.

Ointment mixed by a pharmacist.
Clotrimazole can be left out if 10%
dosage is not available. Use until
pain-free.

Skin cream: apply twice daily. Vagi-
nal cream or tablet: 100 mg/day for
7 days or 200 mg/day for 3 days.

Topical: infant: 2 to 3 times over
several days. Do not repeat.

Adult: 400 mg loading dose, then
100 mg twice daily for at least 2
weeks until pain-free for a week. Pe-
diatric: loading dose of 6–12 mg/kg;
then 3–6 mg/kg.

Adult: 200–400 mg/day, given in
single dose. Pediatric: children
weighing less than 20 kg, 50
mg/day; children weighing 20–40
kg, 100 mg/day.

Vaginal cream or suppository: 100
mg/day for 7 days. Skin cream or
lotion: apply 3 to 4 times per day.

Oral: for adults: 1.5–2.4 million
units/day divided into 3 to 4 doses;
for infants: 400,000–800,000
units/day divided into 3 to 4 doses;
Topical: 1 million units applied
twice a day. Duration of therapy: at
least 2 days after symptoms disap-
pear; vaginal: 1–2 million units/day.

Mupirocin 2% ointment (15 gm); 
Nystatin 100,000 unit/ml ointment
(15 gm); 
Clotrimazole 10% vaginal cream (15
gm);
Betamethasone 0.1% ointment 
(15 gm).
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BOX 9–3

Treatment for Nipple Infections (Candida
and/or staphylococcal)

Mother:

1. Ibuprofen (Motrin, Advil, etc.) 600–
800 mg, 3 to 4 times a day, around 
the clock; 1 prescription strength pill,
or 3 or 4 “over-the-counter” 200 mg
strength pills every 6 to 8 hours,
around the clock, until painfree (about
2–10 days).

2. Air time! Very important

No bra at night.
Daytime: bra flaps open under shirt,
or no bra at least some of the time.
If you need bra for support, leave
flaps open or use old bra with holes
cut out for nipples.

3. After each feeding

Rinse nipples briefly with plain water.
Air-dry a few seconds, or pat dry
briefly. Skin should be just moist.
Apply a small amount of mupirocin
(Bactroban) ointment to the area that
the baby’s mouth covers. Mupirocin is
both antifungal and antibacterial.
Rub in well until most of it disappears.
It will leave a greasy film. It does not
have to be scrubbed off before breast-
feeding or pumping.

Baby :
(ONLY if baby has visible thrush)

1. Nystatin oral suspension: Swab tongue
and inside cheeks with 1/2 cc (ml)
using Q-tip or finger, 4–6 times a day,
after breastfeeding/pumping.

2. If the thrush is severe or baby has al-
ready had unsuccessful nystatin treat-

ment, use instead oral fluconazole (see
below) treatment once daily.

When mother is painfree AND
baby’s mouth has no signs of
thrush:

1. Continue using mupirocin on nipples
about 3–4 times a day, for a whole
pain-free week.

2. If baby has been treated, continue
treating the baby’s mouth with nystatin
about twice a day (or fluconazole once
daily) for a least 3 days after the infant’s
symptoms clear, and until mother has
been painfree for at least 3 days.

For persistent, recurrent, severe,
or complicated infections:
● If nipples are particularly red and in-

flamed, apply triamcinolone 0.1% oint-
ment to inflamed area 3–4 times a day for
5–7 days. Apply the mupirocin ointment
right over the triamcinolone.

● Fluconazole 400 mg orally first day, then
200 mg daily for 14 or 21 days.

● Sunshine, sunlamp, or tanning salon–– 2-
3 minutes max once or twice a day.

● To give rest to the healing nipples, pump
and feed breastmilk via alternative
method (bottle, cup, syringe) several
days to a week or more.

● Gentian violet, one dot, by cotton 
swab, to injured/raw area only, covered
by mupirocin, once a day for 3–4 days,
in addition to the other regular mupiro-
cin treatments after breastfeeding or
pumping.
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and to the baby’s oral lesions every 3 hours. After
five applications, both mother and baby were
symptom-free. In another case of persistent can-
didiasis and thrush, fluconazaole was the only ef-
fective treatment. For early cases, suggest that after
feedings the mother try warm vinegar soaks (1 part
vinegar, 4 parts water) followed by air-drying and
an antifungal preparation (La Leche League Inter-
national, 2000).

Gentian violet is an old-fashioned antifungal
drug that is enjoying a comeback because it works
well, is inexpensive, and does not require a pre-
scription. One drawback is that gentian violet stains
anything with which it comes into contact, although
blotting with alcohol and then a detergent solution
helps to remove the dye. In advising a mother who
is using it, suggest that she keep her sense of humor
and wear clothing she can throw away. She should
apply the gentian violet (0.25% or 0.5% solution),
using clean cotton swabs, in the baby’s mouth and
diaper area and on her nipples after feedings. Pro-
longed use of gentian violet can cause irritation and
ulceration of the infant’s oral mucous membrane
(Utter, 1990). One to two days after the gentian vi-
olet is applied, the epidermis on both the baby’s di-
aper area and the mother’s breasts may peel and
become red. A & D ointment may then be applied
in the diaper area to any red areas that are not
thrush-related.

A common recommendation is to wash and
boil or dispose of anything that comes into contact
with the baby’s mouth (pacifiers, rubber nipples,

teethers, or toys) or the mother’s breasts (breast-
pump parts, bras, breast pads) to destroy the heat-
resistant spores. But considering all the work and
effort involved for busy, tired mothers, it might be
better to start treatment to see if the medications
alone effectively treat candidiasis. Dr. Christina
Smillie, a pediatrician who treats only breastfeeding
patients, views Candida as a normal flora that is
everywhere, and its treatment should be focused on
regaining healthy skin so the mother can resist in-
fection. It is not clear whether expressed milk of a
mother with candidiasis should be saved and frozen
for later use. Freezing deactivates yeast but does not
kill it.

In one case of candidiasis infection of the
breast (see Color Plate 12), the infant remained
symptom-free for the entire 4-month period,
whereas the mother had repeated episodes of can-
didiasis. Within 4 days after resolving the painful
blistering and redness, she experienced a new flare-
up. After four such episodes in 4 months, she ob-
tained medication for both her infant and herself;
after 5 days of treatments after every suckling
episode, she was symptom-free and remained so
( Johnstone & Marcinak, 1990).

According to conventional wisdom, when can-
didiasis infection is severe, it can involve the lower
ducts and sinuses of the breast in addition to the
outer skin of the nipples and breast. When the ducts
are infected, the mother is very likely to feel a burn-
ing sensation deep in the breast, which is distinct
from the burning sensation of the breast skin itself.

(cont.) BOX 9–3

If mother has symptoms of
staphylococcal infection (raw
cracks, golden crusts):
● Dicloxacillin or cephalexin (Keflex) 500

mg orally 4 times a day, for 10 days.
● Plastic wrap over Bactroban between

feedings a few hours per day. Caution:
Don’t use when sleeping or sleepy––
remove wrap before breastfeeding!

For baby, if necessary:
● Apply nystatin or mupirocin ointment to

diaper rash, 4 times a day, until clear.
● Fluconazole oral suspension: 6 mg/kg for

first day; 3 mg/kg thereafter, for 5 to 10
days.

Source: Christina M. Smillie, MD, Personal com-
munication (2002). Reprinted with permission.
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Often the inner burning persists several minutes
after the baby has come off the breast. When the
mother is treated with oral antifungal medication,
the pain subsides (Chetwynd et al., 2002; Johnstone
& Marcinak, 1990). It has been suggested that the
more severe the candidiasis infection, the longer it
takes for the treatment to work and for the pain 
to disappear.

Breast Pain
Breast pain that may derive from any number of
sources can be both disconcerting and discourag-
ing. Breast pain may be involved with the following
conditions (Wilson-Clay & Hoover, 2002):

● Pinched nipple from poor latch-on
● Vasospasm or Raynaud’s phenomenon
● Plugged duct
● Damaged nipples
● Nipple infection: bacterial, Candida, or both
● Engorgement
● Forceful milk ejection
● Rapid refilling of ducts
● Mastitis

In some cases, pressure on the brachial plexus
can result in shooting pain in the breast. Identifying
the cause of this pressure (e.g., a badly fitting bra or
baby-carrier straps that are pulled too tightly across
the mother’s back) is a key to alleviating such pain.

Women have reported feeling shooting pain
that coincided with powerful ejection of milk. Such
episodes are most likely to occur in the first month
of the breastfeeding course. When the milk-ejection
reflex subsides, the pain often subsides as well. This
temporary pain tends to occur more often in pri-
miparous women; often the same mothers who
have experienced it with a first breastfeeding baby
do not experience a recurrence with later infants.
This pain may reflect distention of the milk ducts,
which is more obvious in the early first breastfeed-
ing course than at later periods.

In cases in which the mother reports very in-
tense pain coincidental with a vigorous milk-ejec-
tion response, the caregiver should encourage the

mother to gently massage her breasts before putting
the baby to breast to enhance the likelihood of
some initial leaking of milk before the baby’s active
suckling stimulates milk ejection. When the milk
begins to drip freely, sprays and then subsides, sub-
sequent suckling is less likely to result in such in-
tense discomfort. By the end of the first month, such
pain is usually no longer present when the milk-
ejection reflex is activated.

Plagued by recurrent plugged ducts, mastitis,
and sinus infection that was treated with antibiotics,
one mother eventually developed episodes of deep
pain in both breasts. Although her breasts were not
red or hot to the touch, and she did not have any
hardness over ducts, there was a burning and shoot-
ing pain inside. Finally, a pediatric nurse practi-
tioner suggested she take high doses of acidophilus
since she thought that the problem might be ductal
yeast infection. After two months of this treatment
the mother had no recurrence of either breast pain
or a plugged duct (Buraglio, 2003).

Women who have nipple pain are highly anx-
ious and distressed. However, once the pain re-
solves, their distress also resolves (Amir et al.,
1996). Heads and Higgins (1995) looked at nipple
trauma in relation to nipple pain between 3 and 5
days postpartum. Visible evidence of nipple dam-
age and nipple trauma was observed in 38 (55 per-
cent) of the 69 women in the study. Damage
occurred most commonly in the form of minor
grazes (61 percent) or blisters (23 percent). Women
who had a strong personal commitment to breast-
feed their babies reported less nipple pain than did
those who were not so strongly committed.

Treatment for breastfeeding women with unre-
lenting nipple/breast pain when it is not known if
the problem is Candida or bacterial can consider
using the protocol shown in Box 9-3.

Vasospasm
In breast vasospasm, the nipple appears blanched
after the feeding, sometimes turning blue or red be-
fore returning to its normal color. The mother feels
extreme pain during the “spasm.” This cluster of
symptoms is often referred to as Raynaud’s phenom-
enon of the nipple. Raynaud’s phenomenon (an inter-
mittent ischemia usually affecting fingers or toes) is



Breast-Related Problems 261

more prevalent in women, and there usually is a
family history.

Blanching of the nipple can occur not only dur-
ing feedings but also between feedings according to
one report (Lawlor-Smith & Lawlor–Smith, 1997).
Exposure to cold precipitates nipple blanching and
pain and is relieved by warmth and covering the
breast. Some mothers showed classic triphasic color
change of Raynaud’s phenomenon (white, blue,
and red) in their nipples, or biphasic color change
(white and blue).

Treatment with nifedipine (30 mg/day for 2
weeks) has been reported as effective for treating
vasospasm without side effects (Garrison, 2002).
Nifedipine is a calcium channel blocker used to
treat hypertension; its transfer through breastmilk
to the baby is not significant (Penny & Lewis, 1989).
Some maternal medications, such as fluconazole
and oral contraceptives, may be associated with va-
sospasm (Escott, 1994). Ibuprofen and warmth ap-
plied to the breasts, either by a warm shower or by
covering the breasts with a heating pad, help to al-
leviate discomfort.

Milk Blister
Infrequently, a milk blister––a whitish, tender area––
develops on the upper areola. Nipple-pore milk
that has been sealed over by the epidermis and has
triggered an inflammatory response probably
causes a milk blister. This obstruction then prevents
the duct system from draining, so milk buildup be-
hind the occlusion causes symptoms of a blocked
duct (Noble, 1991). The spot may be white or yel-
low, depending on how long it has been present.
The skin on and around the area may be reddened
(see Color Plate 11).

Persistent and very painful during feeding, a
milk blister can remain for several days or weeks
and then spontaneously heal by a peeling away of
the epithelium over the affected area. If it does not
spontaneously heal, an optional treatment is to
break the epithelial tissue using a sterile needle,
sometimes along with sterile tweezers and small
sharp scissors to entirely remove the excess skin.
Aspiration may be necessary to draw out the fluid.
Compressing around the areola to express out any
stringy plugs may help to prevent future blisters

from arising (Newman & Pitman, 2000). A mother
who had a nipple probe for a chronically plugged
duct and blister developed a lot of pain and insisted
on weaning to get relief.

A less invasive treatment is rubbing the area
with a damp cloth after softening the skin by im-
mersion in warm water. With ice packs, an anal-
gesic to relieve discomfort, and a topical antibiotic,
breastfeeding can continue and healing is rapid.

In addition to the larger blister, tiny blisters that
appear to have a whitish fluid, possibly milk, within
may appear on nipples. These blisters are sore and
painful. Vitamin E ointment (applied sparingly and
wiped off before feedings) and wearing breast shells
(to relieve the pressure from clothing on the nipples)
relieve discomfort and possibly aid healing.

Mammoplasty
Breast augmentation and reduction are increasingly
common surgical procedures. Although augmenta-
tion is performed for cosmetic effect, reduction of
very large breasts is often performed to reduce dis-
comfort from neck and back pain and the need to
“feel normal” (Grassley, 2002).

Sooner or later, the clinician will see a client
who has had breast augmentation or reduction and
who wants to know whether she will be able to
breastfeed her baby. The ability to breastfeed after
these surgeries depends on the type of surgery, the
specific technique used, whether neural pathways
were severed, and the amount of breast tissue re-
moved. Generally speaking, full breastfeeding is
possible with augmentation surgery but usually not
after reduction surgery, unless feedings are supple-
mented; however, exceptions occur in both in-
stances with any breast surgery. An explanation of
the differences in the operative procedures is crucial
to understanding the subsequent effect on lactation.

Breast Reduction

The ability to breastfeed after breast reduction de-
pends on whether the surgeon deliberately leaves
nerve pathways and blood supply intact or the tis-
sue is removed without regard for these structures
(Soderstrom, 1993). Women with the least amount
of glandular tissue removed have a greater oppor-
tunity to lactate (Marshall, Callan, & Nicholson,
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1994), particularly if the fourth intercostal nerve
that branches to the breast and areola is left intact
(see Chapter 3).

The two techniques used for breast reduction
are the pedicle technique and the free-nipple technique.
The inferior pedicle technique is common for
women of childbearing age. The nipple and areola
remain attached to the breast gland on a pedicle,
and the tissue is “reduced.” A wedge is removed
from the sides of the underside of the breast (Fig-
ure 9–1). Because the breast, its ducts, its blood
supply, and some nerves remain intact, breast-
feeding has been possible after this operation but
the success of breastfeeding cannot be predicted.
The free-nipple technique (autotransplantation of
the nipple) involves removing the nipple-areola 
entirely from the breast and preserving it in saline
(much like a graft) while the additional breast tissue
(usually fatty tissue) is removed. Then the nipple-
areola is stitched back in place. This technique is
used for women with extremely large breasts and
is designed to reduce risks and complications and
to position the nipple approximately on the sub-
stantially resculpted breast. Breastfeeding may be
possible with the pedicle technique, but it is rarely
possible with the free-nipple technique, because the
blood supply of the nippleareola is completely sev-
ered and damage to the nerves occurs.

Breast reduction usually interferes with the
ability to breastfeed (Grassley, 2002; Souto et al.,
2003). Brzozowski et al. (2000) studied 78 women

who had undergone an inferior pedicle reduction
mammoplasty and subsequently had children. For
the first 2 weeks postpartum, 19 percent of these
women breastfed exclusively, 10 percent breastfed
with formula supplementation, and 18 percent were
unsuccessful in breastfeeding. Half of the sample
did not even attempt breastfeeding. Others (Mar-
shall, Callan, & Nicholson, 1994; Souto et al., 2003)
found similar discouraging results. Even so, spo-
radic reports (Ashford, 2001) of successful breast-
feeding after reduction surgery should encourage
women to try breastfeeding and then supplement if
it becomes necessary.

Breast scars after a reduction are illustrated in
Color Plate 26. Several cases of spontaneous galac-
torrhea after reduction mammoplasty are reported
in the literature; all of these women had not breast-
fed for several months before the surgery (Menen-
dez-Graino et al., 1990; Song & Hunter, 1989).

The health professional should provide a forth-
right discussion about the likelihood of successful
lactation and about options for supplemental feed-
ings, especially in the later months. Plastic sur-
geons, though they may be sympathetic to
breastfeeding, are most interested in the surgical
technique and the cosmetic results; they are gener-
ally uninformed about breastfeeding. The women
in one study (Souto et al., 2003) reported that al-
most 80 percent of their surgeons indicated that
breast reduction would not affect lactation. Most of
these women were young and desired to have chil-

Figure 9–1. Breast reduction. (A) Wedge of breast tissue removed, areola pulled up, gap closed. (B) Excess tissue
removed, skin closed with stitches. (C) Postoperative appearance.
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dren in the future. Only half of them worried about
not being able to breastfeed.

The breast-reduced mother’s reactions to her
inability to breastfeed may vary according to cul-
ture. The US mother who has had breast reduction
may accept whatever extent she can breastfeed
without regretting that she had the surgery. Women
with heavy, pendulous breasts report back, neck,
and shoulder pain. They may feel depressed and
stigmatized, and experience negative comments
from both men and women about their breast size,
including cruel jokes during their adolescence
(Grassley, 2002; Guthrie et al., 1998). Mothers who
have had breast reduction surgery may feel guilty
or angry about not being able to breastfeed (En-
gstrom, 2000).

Mastopexy

Mastopexy, like a “facelift,” is a “breastlift”––
cosmetic surgery where sagging breasts are uplifted
and made firmer (Figure 9–2). The operation in-
volves removing excess skin and breast tissue and
elevating the nipple. It may be done either in the
hospital or in the physician’s office. Although there
may be a slight loss of sensation in the nipple or are-
ola, the operation “theoretically” should not affect
the ability to breastfeed; however, I have worked
with mothers who had this operation and thus had a

very difficult time producing sufficient milk in order
to maintain adequate growth for their infants.

Breast Augmentation

Because cosmetic surgery to “augment” or enlarge
the breasts is increasingly popular, lactation consul-
tants are likely to have clients who have had this pro-
cedure (Figure 9–3). There are two types of breast
implants: saline and silicone. Almost all women in
the United States undergoing augmentation receive
saline-filled implants. Because of public concerns
about silicone leaching into the breastmilk, silicone
implants can be used only for approved clinical trial
research. A current consumer handbook from the
Federal Drug Agency that describes problems with
silicone implants is available on-line (see the list of
Internet resources at the end of this chapter.).

Four techniques are used to enlarge the breasts:

● The infrasubmammary procedure calls for an
incision to be made under the breast and for
the implant to be placed under the breast tis-
sue. One disadvantage is that the scar is very
visible and is easily irritated by a bra.

● In the periareolar technique, an incision is
made around the areola-nipple. Although the
scar is less visible than in the infrasubmammary
procedure, there is often a loss of sensation.

FIGURE 9–2. Breast “lift” or mastopexy. (A) Skin edges pulled together. (B) Excess tissue removed. (C) Postopera-
tive appearance.
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● The transareolar technique involves an incision
made across the areola-nipple area. This proce-
dure is rarely done now. Full lactation is almost
always impossible after this procedure, because
the glandular tissue, nerve, and blood supply
are extensively disrupted. This should be made
clear to any woman who contemplates having
this procedure.

● An axillary enlargement is done by making an
incision underneath the arm and placing the
implant below the gland or muscle. Although
there are few scars and no interference with
breast tissue and lactation, this type of implan-
tation makes breast cancer harder to detect,
and there is a possibility of contractures. It is
more common for surgeons to place saline im-
plants under the muscle where it interferes less
with mammograms (Figure 9–4).

Augmentation has minimal impact on initial
breastmilk production but because of the breast im-
plants these women have greater problems with en-
gorgement in the early days after birth. After initial
engorgement, breastfeeding may go along well for

days or weeks with the infant gaining weight until
the rapidly growing baby’s demand for milk may
exceed the mother’s ability to produce. The lacta-
tion consultant who works with these mothers
needs to inform mothers of the possibility that sup-
plementation may be necessary to ensure contin-
ued infant growth.

Women who had previous breast surgery have a
greater than threefold risk of lactation insufficiency
as compared with women who had not had surgery.
Hughes and Owen (1993) interviewed 26 women
with augmentation surgery and found that only one
third were successful with breastfeeding. Neifert et
al. (1990) and Hurst (1996) had similar findings.
Women who had periareolar and transareolar inci-
sion had greater incidence of lactation insufficiency.
Neifert et al. (1990) studied 319 primiparous women
who were breastfeeding healthy, full-term infants.
The mothers with periareolar incisions were more
than four times as likely to have insufficient milk
than were those with no breast surgery. Women with
breast incisions in other locations had no statistically
significant increase in risk compared with those who
never had breast surgery. In Hurst’s study of 42
women who had augmentation surgery, 64 percent
had insufficient lactation. Of the women who had
periareolar surgery, none lactated sufficiently, com-
pared with 50 percent who made sufficient milk if
they had submaxillary or axillary augmentation
(Hurst, 1996).

Why do some women with the “right” type of
incision for augmentation still have difficulty lactat-
ing? In addition to the type of incision, the pressure
of the implant must also be considered. Postpartum
breast engorgement can occur despite ductal dam-
age but milk production continues only in part of
the breast. Lobes that cannot empty because of sev-
ered ducts quickly undergo cellular-wall involution
caused by intramammary pressure atrophy, sug-
gesting that increased pressure, when prolonged
and unrelieved, can cause an atrophy of the alveo-
lar cellular wall and diminished milk production
(Hurst, 1996; Neifert et al., 1990).

It is essential for the health-care provider to dis-
cuss the potential impact of surgery on breastmilk
production. Some women who have had augmen-
tation surgery become upset that their surgeons did
not discuss with them the surgery’s negative impact
on breastfeeding. These women are also angry with

FIGURE 9–3. Breast augmentation. Incision is made
through the armpit, underneath the breast, or under
the areola.



Breast-Related Problems 265

themselves for proceeding with the surgery without
having been completely informed. Because child-
bearing and lactation were not a priority at the time
of breast surgery, many did not ask the surgeon
about their future ability to breastfeed (Hughes &
Owen, 1993).

Breast Lumps and Surgery
What happens if a breastfeeding mother develops a
lump or nodule in her breast? Warnings by the
American Cancer Society have made American
women keenly aware of breast lumps, and the
woman discovering one is usually anxious and per-
haps frightened. However, a breast lump in a lac-
tating woman is most often a galactocele, a
milk-filled lacteal cyst caused by plugged milk in
the ducts (Stevens et al., 1997). A galactocele is usu-
ally tender and will atrophy rather rapidly and dis-
appear in a matter of days. To aspirate a cyst, the
physician first cleans and anesthetizes the skin, im-
mobilizes the mass with his or her hand and inserts
a 20- to 22-gauge needle to draw out fluid. This pro-
cedure collapses the cyst and solves the problem.
Cysts are almost never malignant. If the lump does

not resolve or reduce in size, the mother should be
examined and biopsied. The type of biopsy will de-
pend on the size and palpability of the lump. If a
biopsy is necessary, one of the following methods
are used (Love, 2000). (In the two types of nonsur-
gical biopsies where needles are used, a single stitch
may be needed to close the incision.)

● A fine-needle biopsy draws out a few cells.
● Larger-gauged hallow needles are used to re-

move a small piece of the lump (called a core
or “tru-cut”biopsy).

● In surgical or “open” biopsies, the surgeon
takes out a large piece of the lump or removes
it entirely.

Stereotactic biopsy has become standard pro-
cedure to excise microcalcifications. In this proce-
dure, the breast is suspended through an opening
on the surgical table and a mammogram is per-
formed to locate the exact position of calcifications,
which are biopsied.

Most diagnostic procedures are performed on
an outpatient basis either in a freestanding ambula-

FIGURE 9–4.
Location of breast im-
plant. (A) Implant
placed between breast
and muscles. (B) Im-
plant placed under
muscles.
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tory clinic or in a minor operating room. Using the
lowest dosage possible of local anesthetic (usually
Lidocaine) and breastfeeding just before the biopsy
minimizes the amount of anesthetic the infant might
ingest. When the mother resumes breastfeedings de-
pends on her comfort level and the type of proce-
dure used, but she certainly should be able to
resume within 12 hours. Although the area will be
tender, resuming feedings needs to be weighed
against the discomfort of engorgement and listening
to the cries of an unhappy child. If breastfeeding is
not resumed within 12 hours, the mother should
pump her breasts to relieve the intramammary pres-
sure. Too much milk pressure and stasis could lead
to undue stress on the surgical site and infection.

Some surgeons prefer that the mother discon-
tinue nursing either completely before the surgery
or at least stop feedings from the affected breast.
Milk can leak and mix with blood, which makes a
“messy” surgery. Love (2000) suggests that if the
mother is thinking of weaning anyway, it is proba-
bly a good time to do so. Otherwise, the mother
should look for another surgeon. One of my gradu-
ate students decided to continue breastfeeding after
stereotactic biopsy but waited until the evening of
the surgery. She made sure that when her daughter
latched-on, she was not near the incision site. De-
spite some leaking of blood-tinged milk from the in-
cision site, the incision healed cleanly and quickly
(Forrester, 2001).

Day (1986) described a case in which a woman
underwent biopsy of her right breast after 
suspicious calcifications were found by xeromam-
mography. Biopsy was accomplished with a wedge-
shaped resection at the nine o’clock position
through a circumareolar skin incision with excel-
lent cosmetic result. The pathology report indicated
a benign “fibrocystic” condition. After the delivery
of her next baby, the woman’s breasts became en-
gorged symmetrically. By the fourth postpartum
day, she noted that her right breast remained en-
gorged after breastfeeding, although her left breast
seemed relieved of its milk supply. The client sub-
sequently used warm packs, starting feedings on the
right side only and using an electric breast pump in
efforts to build up her milk supply in the treated
breast. At no time was more than 2 ml of milk ob-
tained from the right breast using the electric pump,

despite the mother’s having previously breastfed
her first child on both breasts.

Many mothers have shared their breastfeeding
experiences after breast surgery in La Leche
League’s publications a rich source of clinical infor-
mation. One mother (Hart, 1980) had a lump re-
moved as an outpatient. The following day, her
breast started swelling with stored milk because her
baby had not nursed from that breast. After ex-
pressing by hand for 12 days, she began feeding her
infant again on the affected breast. Her milk supply
in the affected breast returned, though for 2 to 3
days nursing was uncomfortable.

Another woman (Paster, 1986) underwent a
breast biopsy under general anesthesia for a lump
that was deep within her breast. By 12 hours after
the procedure, she was able to nurse on the affected
side. Although painful at first, by the second or
third day, breastfeeding was quite tolerable. The
mother found that putting pressure (splinting) on
the dressing helped to allay the feeling that the
baby would pull the incision apart. At first, there
was some lessening of milk production because
about 25 percent of the ducts had been disturbed.
Subsequently, the mother nursed another baby
without noticing any difference in milk production
in the affected breast.

In a third case (Resico, 1990), the nipple was
cut during surgery from top to bottom and lifted to
remove a golf ball-sized lump. The surgeon sug-
gested that the mother not attempt to breastfeed
when she became pregnant, because he thought he
had severed milk ducts during surgery. Surpris-
ingly, the mother was able to breastfeed from that
breast. This suggests one of two possibilities: either
some of the ducts were not actually severed, or it is
possible for milk ducts to recanalize after having
been severed.

Galactoceles

Galactoceles––milk-filled cysts in the lactating
breast––are uncommon. The etiology of galactoce-
les is not known, but they cause multiple breast-
feeding problems. Bevin and Persok (1993)
described a case in which a mother had a palpable
chronic galactocele behind the left areola for 10
years, during which time she breastfed several chil-
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dren. The left breast was the site of many plugged
ducts, breast infections (some requiring antibiotics),
and a breast abscess. At various stages, 10 to 20 ml
of milky fluid was aspirated, but the lump refilled
quickly. No single treatment was helpful. However,
on one occasion, antibiotic treatment caused the
galactocele to disappear temporarily. Optimal man-
agement of a galactocele has yet to be determined.

Fibrocystic Disease

Fibrocystic breast disease (benign breast disorder)
is a general term that describes a number of benign
breast conditions. It should not be assumed that 
fibrocystic disease actually refers only to a disorder
in those breasts with cysts or nodules; the term 
is also used to include evidence of hyperplasia,
metaplasia, and atypia, among other conditions
(Brucker & Scharbo-DeHann, 1991). The American
Cancer Society recommends that clinicians use the
term fibrocystic changes; nevertheless, health-care
insurers commonly use the diagnosis of fibrocystic
disease because it guarantees reimbursement.

About half of all women of childbearing age
will develop one of these conditions at some point.
Years of menstrual cycling will eventually produce
dense or fibrous breast tissue. Women usually de-
velop cysts in their thirties. Because of its occur-
rence rate, the condition is sometimes referred to as
a nondisease.

From 50 to 75 percent of all breast biopsies are
done because of clinical diagnoses of fibrocystic dis-
ease (Norwood, 1989). About one fourth of women
with fibrocystic disease develop gross evidence of a
cyst or a fibroadenoma, a smooth, round lump that
moves around easily when palpated. Fibroadeno-
mas can vary from the size of a pea to the size of a
lemon. A needle aspiration helps to confirm the di-
agnosis. If no fluid can be aspirated, a fibroade-
noma is likely. Tissue is sent to the laboratory to
confirm the diagnosis. Fibroadenomas are harmless
in themselves and, if the woman is lactating, most
surgeons choose to delay surgery at least until lac-
tation ceases and the child is completely weaned. In
middle-aged or older women, fibroadenomas are
usually removed at the time they are diagnosed. A
mother with persistent benign breast disease is
commonly advised to reduce or eliminate caffeine

(coffee, tea, cola, chocolate) and to take vitamin E
supplements.

Bleeding from the Breast
Red-tinged, pink, or rusty breastmilk is relatively
rare, but it does occur and causes concern because
it signals the presence of blood. There are several
possible antecedent factors that lead to bleeding in
the milk ducts. For example, one mother with se-
verely retracted nipples had painless bleeding from
her breasts after wearing breast shells late in preg-
nancy. After she reduced the wearing time of the
shells, the bleeding ceased.

In other cases, the etiology of the bleeding is
not so clear. Chele Marmet (1990) has worked with
mothers whose milk appears brown or rusty look-
ing, like rusty water emitted from pipes that have
not been used for a long while. Hence, she calls it
the “rusty-pipe syndrome.” This syndrome appears
to occur more often in primiparous mothers during
the early stages of lactogenesis and is not associated
with any discomfort. O’Callaghan (1981) reported
37 cases of this syndrome in the Australian women
they followed. Most of these women reported that
their breast discharge was either red or brown. Its
earliest appearance was during the fourth month of
pregnancy and was associated with antenatal breast
expression in a little over half of the mothers. Dairy
farmers report similar rusty milk from cows calving
for the first time and suggest that the reason is slight
internal bleeding from edema during the cow’s first
engorgement.

Bright-red bleeding from the breast in the ab-
sence of nipple soreness or cracking indicates that
the mother should be assessed for the possibility of
an intraductal papilloma. This is a small, benign,
wart-like growth on the lining of the duct that
bleeds as it erodes. Usually no mass or tumor is pal-
pable, and there may or may not be moderate pain
and discomfort. Often the bleeding stops sponta-
neously without any treatment, but if bleeding con-
tinues, the woman should be medically evaluated.
She can pump her breasts to maintain lactation (on
low setting) until the cause of the bleeding is identi-
fied. Cytologic evaluation, mammography, and ul-
trasound can be useful diagnostic tools in these
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cases (Berens, 2001). The physician will probably
remove it surgically to confirm that it is an intra-
ductal papilloma and not something more serious
such as intraductal cancer. In any case, the lactation
consultant can reassure the mother that the infant is
not harmed by the intake of small amounts of
serosanguinous discharge. Larger amounts may
lead to the infant regurgitating the blood.

Breast Cancer
Breast cancer is the most common malignancy
among women. About one fourth of all women re-
ceiving diagnoses of breast cancer are pre-
menopausal and potentially fertile. Breast cancer in
lactating women is a clinical issue. New technology
detects tiny precancerous calcifications that require
further investigation. More women choose to
breastfeed now, especially those who become preg-
nant later in life.

Breastfeeding is one of the few potentially mod-
ifiable factors that help to prevent breast cancer.
Two recent large meta-analyses (review of many
studies) on the effect of breastfeeding on the devel-
opment of breast cancer concluded that breastfeed-
ing provides a protective function against breast
cancer (Bernier et al., 2000; Collaborative Group on
Hormonal Factors in Breast Cancer, 2002). These
studies suggest that the inverse association between
breast cancer and breastfeeding exists mainly
among premenopausal women (Yang et al., 1997;
Katsouyanni et al., 1996; Newcomb et al., 1994) par-
ticularly among those who breastfed for a long time
(Katsouyanni et al., 1996; Newcomb et al., 1994;
Zheng et al., 2001; United Kingdom National Case-
Control Study Group, 1993) and gave birth at an
early age (Brinton et al., 1995; Yoo et al., 1992).

For a woman who is at risk for breast cancer,
prolonged breastfeeding may at least delay its oc-
currence before menopause. On the estimates ob-
tained from the Collaborative Group on Hormonal
Factors in Breast Cancer (2002), if women in de-
veloped countries had 2.5 children on average, but
breastfed each child for 6 months longer than cur-
rent average, about 5 percent of breast cancers
would be prevented each year, and about 11 per-
cent of breast cancers might be prevented yearly
if each child were breastfed for 12 additional
months.

An older study on women in fishing villages
near Hong Kong who customarily breastfeed only
with the right breast is probably the most dramatic
example of the protective effect of breast cancer.
These women had a fourfold increased risk of can-
cer in the unsuckled breast (Ing, Ho, & Petrakis,
1977). Other studies suggest that breastfeeding pro-
tects not only premenopausal but also post-
menopausal women against breast cancer (Romieu
et al., 1996).

Breastfeeding’s protective effect may be be-
cause it reduces the number of ovulations propor-
tionally to breastfeeding duration and intensity and
maintains lower estrogen levels than if the woman
was menstruating. In addition, breastfeeding can re-
duce concentrations of endogenous and exogen-
ous carcinogens present in the ductal and lobular
epithelial cells (Helewa, Levesque & Proven-
cher, 2002).

Although lactation has been proven to lower
the risk of developing breast cancer, it does not pre-
vent the rare woman from having a cancerous lump
in her breast while she is breastfeeding. Unfortu-
nately, prognosis of breast cancer found during
pregnancy or lactation is less optimistic because of
the delay in diagnosis and reluctance to treat pa-
tients aggressively (Hoover, 1990; Lethaby et al.,
1996; Ribeiro & Palmer, 1977). The delay is due to
denial, by both the physician and the mother, that
it occurs in pregnant or lactating women. Breast
tenderness and lobular hyperplasia hide the tumor
and hinder its detection, giving it time to grow and
spread. Lactating breasts are very dense (see Chap-
ter 3), rendering mammography or sonography of
little value in diagnosis.

Petok (1995) described several cases of breast
carcinoma seen in her consulting practice: lobular
carcinoma, ductal carcinoma, and inflammatory
breast cancer. Most of these women came for treat-
ment of what they called a plugged duct and de-
scribed a large lump in the breast that had persisted
for 1 to 2 weeks. The lumps were 4 to 6 cm in
diameter and were irregularly shaped. One mass
felt like two firm lumps clustered together. The
lumps did not change after feedings or after the
usual treatments for a plugged duct (hot com-
presses, frequent feedings, breast massage, pump-
ing, etc.). Only one woman reported feeling pain
at the site of the lump. In one woman, slight red-
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ness showed on the side of the breast opposite the
lump. The redness lasted only a few days and then
disappeared, although the lump did not change.
This woman later developed peau d’orange (dim-
ples on the breast similar to those on an orange
peel). All of the infants were breastfeeding and
gaining weight. None of the infants rejected the
cancerous breast, although one did show a prefer-
ence for the noncancerous breast. After diagnosis
of breast cancer, two of the three women weaned
their infants before beginning chemotherapy. The
third woman continued to breastfeed for four
months, despite the objections of her physician,
before initiating chemotherapy.

Petok (1995) recommends referring the mother
to a physician for evaluation for the following 
reasons:

● Any mass that shows no decrease in size after
72 hours of treatment

● Afebrile mastitis-like symptoms that are unre-
solved after a course of antibiotics

● Recurrent mastitis or plugged ducts that appear
at the same location

The initial referral is usually to a primary physician,
who then refers to a general surgeon. Hesitation to
refer out of fear of causing unnecessary concern by
mentioning referral to rule out a tumor in a breast-
feeding mother is unwise.

One of the myths about breastfeeding and
breast cancer is that a baby can receive cancer-caus-
ing viral particles in human milk. This is not true:
there is no evidence that breastfeeding after treat-
ment for breast cancer carries any health risk to the
child (Helewa, Levesque & Provencher, 2002).
There is neither an increase nor a decrease in inci-
dence of breast cancer in breastfed daughters of
women who have had breast cancer (Michels et 
al., 2001).

Rejection of the breast without apparent rea-
son may be an early warning sign of breast can-
cer (Goldsmith, 1974; Hadary, Zidan, & Oren,
1995; Saber, 1996). Although it is true that most
of the time an infant rejects the breast for another
reason, close surveillance and perhaps also a search
for an occult breast carcinoma in the involved
breast may enable earlier diagnosis and improved
prognosis.

Pregnant women diagnosed with early breast
cancer are treated medically, as are nonpregnant
women:

● If breast cancer is diagnosed toward the end of
pregnancy, the woman will undergo diagnostic
procedures, scans, and surgery.

● If the diagnosis is made during lactation,
breastfeeding should be interrupted and treat-
ment begun.

● Women receiving chemotherapy for breast
cancer or for any other cancer should not
breastfeed. All chemotherapeutic drugs cross
into the milk. Although levels are low in milk,
these compounds are potent antimetabolites,
and they are potentially toxic to the infant.

Lactation Following Breast Cancer

Approximately seven percent of fertile women
treated for mammary carcinoma subsequently be-
come pregnant, usually within the first 5 years.
Their survival rate is the same as for women who
were never pregnant (Deemarsky & Semiglazov,
1987; Donegan & Spratt, 1988). Outcome and sur-
vival rates are similar for both pregnant and non-
pregnant women who are of similar age and disease
stage at time of diagnosis.

As long as the woman remains clinically free
of cancer, there is no therapeutic benefit in inter-
rupting the pregnancy. If advanced cancer is 
diagnosed in the first or second trimester, how-
ever, treatment often requires that the pregnancy
be terminated, because chemotherapy or radia-
tion or hormone therapy places the fetus at risk
(Deemarsky & Semiglazov, 1987). Some women
who have had a unilateral mastectomy breastfeed
after a subsequent pregnancy. The mother should
be encouraged to alter her baby’s position fre-
quently to provide optimal stimulation to all por-
tions of the breast.

Women who have undergone treatment
(surgery, radiation, chemotherapy) for breast can-
cer and have then become pregnant and given birth
report common experiences (David, 1985; Green,
1989; Higgins & Haffty, 1994):

● There is little or no enlargement of the treated
breast during pregnancy.
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● The ability to lactate and breastfeed from the
untreated breast is normal, but there is less like-
lihood of having a full milk supply from the
treated breast and possible absence of lactation.

● Difficulty with latch-on sometimes occurs be-
cause the nipple on the breast may not extend
as completely as might be expected.

● There is less likelihood of an absence of lacta-
tion with a circumareolar incision; lactation
from the treated breast is less likely to occur in
centrally located lesions (Higgins & Haffty,
1994). The interval from the time of treatment
to the time of delivery does not appear to ad-
versely affect lactation from the treated breast.

● Tamoxifen (taken to prevent breast cancer) in-
hibits milk production (Helewa, Levesque, &
Provencher, 2002).

There are a few anecdotal case reports in the
literature of women who lactated after breast-con-
servation surgery and postoperative radiation ther-
apy. Green (1989) reported that a woman who
received breast-radiation treatment for an infiltrat-
ing ductal carcinoma became pregnant 19 months
after the irradiation treatment. After giving birth to
a healthy infant, she began breastfeeding. The radi-
ation-treated breast neither enlarged nor produced
colostrum. Two days after the untreated breast
began leaking milk, the treated breast also leaked
milk; however, it never produced the same volume
of milk as did the untreated breast, even though the
baby suckled from both breasts. Approximately 4
weeks after lactation began, it ceased in the treated
breast; however, lactation continued on the un-
treated side. Vaison and Yahalom (1991) reported a
similar finding.

David (1985) also reported the lactation experi-
ence of a woman with a history of fibrocystic dis-
ease who was treated with radiation therapy for a
small mass in the right breast. One year after com-
pletion of the radiation therapy, she gave birth to a
healthy infant who suckled well from both breasts.
The right breast enlarged during pregnancy but not
as much as did the left breast. Following the baby’s
birth, this mother experienced near-normal lacta-
tion from the treated breast.

How does radiation therapy affect lactation? A
30-year-old woman received a dose of between 42

and 45 Gy in 20 fractions, followed by a single irid-
ium implant of an additional 20 Gy. Three years
later, the mother successfully lactated from both
breasts (Rodger, Corbett, & Chetty, 1989). In a sur-
vey of radiologists who treated pregnant women
with breast cancer, of 53 patients who became preg-
nant and delivered after radiation, 18 (34 percent)
were able to lactate. Although all 18 patients were
able to exhibit some level of lactation, only 13
women chose to breastfeed. Of the five who did not
breastfeed, three reported insufficient milk as a rea-
son. Of the 18, five described their treated breast as
smaller (Tralins, 1995).

Clinical Implications
With abscess drainage, lump removal, or biopsy,
there is usually no reason the mother should stop
breastfeeding. In fact, irrigating a biopsy wound
with the many antimicrobial and antiinflammatory
factors in human milk may in fact facilitate healing
(Forrester, 2001). Even when a breast abscess is sur-
gically drained, the mother can breastfeed on the
unaffected side and possibly on the affected side, if
the incision is far enough from the nipple so that
the baby’s mouth does not touch it when he breast-
feeds. After a biopsy, protocol at the Lactation In-
stitute in Los Angeles calls for continued feeding on
the affected breast as long as the incision and
stitches are dorsal to the nipple and areola and the
mother does not find this objectionable (Marmet,
1990). Sometimes, the baby feeds only from the un-
affected breast while waiting for the affected breast
to heal, and the mother hand-expresses or pumps
milk from the affected side.

If the wound is left open to drain, breastfeeding
can be “messy,” because milk and other body fluids
may leak from the ducts for as long as 4 weeks or
more. The mother should be prepared to replace
soiled dressings with clean pads. Milk leaking from
the wound may slow healing. As a result, the mother
is at risk for a breast infection or a milk cyst; a low-
dose prophylactic antibiotic is sometimes used to
avoid infection. A silicone nipple shield with the
teat cut off (leaving a doughnut ring of silicone over
her nipple) will hold down the bandage and keep
the baby’s mouth off it. Wounds closer to the nipple-
areola and in the lower part of the breast usually
take longer to heal. If the problems persist, gradual
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weaning from the affected side might be necessary
while the baby feeds from the unaffected side.

Usually the mother resumes breastfeeding on
the affected breast when the drain or stitches are re-
moved and when she can tolerate it. A child’s reac-
tion to being prevented from feeding from the
affected breast (sometimes his “favorite” breast)
varies. Some cooperate without a fuss; others are
distraught and actively fight to breastfeed there.

Any woman contemplating breast surgery
needs to be fully informed about the procedure and
the different techniques that are available. A chart
that shows the anatomy and lactation functions of
the breast is indispensable for explaining the possi-

ble effects of surgery. If the patient is highly moti-
vated to breastfeed, it is the clinician’s responsibil-
ity to counsel her and suggest techniques that are
less disruptive to breastfeeding than are others. If
the surgery is very likely to disrupt breastfeeding,
that likelihood should be made clear to the woman
before the operation. At the same time, it is almost
impossible to predict whether breastfeeding will be
successful. The necessity of supplements for their
babies should be discussed antepartally. If supple-
ments become necessary, a feeding tube could be
used, thereby allowing the infant to suckle at the
breast while receiving a supplement stimulates the
milk production.

S u m m a r y

Breast-related problems constitute a substantial pro-
portion of clinical breastfeeding counseling. The
overuse of antibiotics that leads to candidiasis, the
surge in the popularity of cosmetic breast surgery,
and digital mammography are human-made barri-
ers to breastfeeding unique to affluent countries.

Most of what lactation consultants do for their
clients is to give of themselves––the therapeutic self.
Therefore, when a mother faces surgery or other
procedures on her breasts that are painful and that
might also potentially alter and or scar her breasts,
it is the LC’s responsibility to encourage her to talk,

to openly express her feelings, and to answer her
questions––and perhaps anticipate her unspoken
fears––as completely as possible.

Women have the right to be fully informed
about any medical procedure, especially a surgical
one, because the outcome is apt to be irreversible.
Part of the health professional’s responsibility is to
act as a client advocate. The client should know all
options available to her (including the right to
refuse surgery) and all probable outcomes before
consenting to a medical procedure.

K e y  C o n c e p t s

● Breastfeeding knowledge prevents problems
that can be common barriers to breastfeeding.

● A woman’s feminine identity is closely related
to her breasts. Any changes or issues, including
those due to illness, disease, or breastfeeding,
hold an emotional significance to her.

● Inverted nipples need not impede breast-
feeding provided a mother receives accurate
information and assistance in learning effec-
tive intervention techniques. The degree of in-
version typically lessens as breastfeeding 
continues.

● Typically, the size and length of nipples varies
greatly among women and is genetically influ-

enced. Unusually long nipples can make it dif-
ficult for a small infant to breastfeed.

● Some mothers are plagued by recurrent
plugged milk ducts while other mothers never
experience one. There is no conclusive evi-
dence that shows one particular cause, but it is
commonly thought that a constricting bra, poor
nutrition, stress, and an inadequately drained
breast are contributing factors.

● A plugged milk duct is characterized by a red,
tender spot in the breast that is warm to the
touch. It is a palpable lump of well-defined
margins and occurs close to the surface of the
skin or can be located deeper in the breast.
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● A breast infection or mastitis may or may not
be the result of a plugged duct. It is character-
ized by the symptoms of a plugged duct, but
will include a flulike muscular aching and fever.

● Mastitis is usually treated with a penicillinase-
resistant penicillin or a cephalosporin that cov-
ers Staphylococcus aureus (the bacteria usually
present) for 6 to 10 days. Trimethoprim-sul-
famethoxazole and erythromycin are used to
treat chronic mastitis.

● Breastfeeding mothers can experience unex-
plained rashes, eczema, and herpes lesions on
the breast that are painful and can hinder
breastfeeding. Accurate diagnosis and/or use of
medications help to resolve the problem.

● Candida is a yeast naturally found in the mu-
cous membranes of the gastrointestinal and
genitourinary tract. Use of antibiotics promotes
an overgrowth that can result in symptoms that
include pain in the mother’s breast and vagina
and symptoms in the baby’s mouth and diaper
area. Oral and topical antifungal medications
are prescribed. Sometimes, the mother’s sexual
partner will require treatment too.

● A breast vasospasm causes extreme nipple pain
and is often referred to as a variation of Ray-
naud’s phenomenon, which affects fingers and
toes. Exposure to the cold triggers painful nip-
ple blanching where the nipple can experience
a color change from white to blue to red. Treat-
ment includes use of medications to reduce oc-
currence and topical use of heat to relieve pain.

● A milk blister can cause extreme pain when the
epidermis seals over the ductal opening and
prevents milk from draining. If it does not re-
solve naturally, it is possible to manually re-
move the excess skin to promote healing.

● Breast augmentation and reduction have be-
come common in our society. Breast augmen-
tation is less likely to impede breastfeeding
than is breast reduction. Women who have had
previous breast surgery have a greater than
threefold risk of lactation insufficiency when
compared with women who have not had
surgery.

● A breast lump in a lactating woman is typically
caused by a galactocele, a milk-filled lacteal

cyst. Although seldom malignant, a lump that
does not resolve itself should be biopsied. After
the biopsy, breastfeeding can usually resume
within 12 hours.

● In all women, fibrocystic disease accounts for
50 to 75 percent of all breast biopsies. About
one fourth of women with fibrocystic disease
develop a cyst or a fibroadenoma, a smooth,
round lump that moves easily when palpated
and is harmless. A needle aspiration will con-
firm the diagnosis.

● Slight bleeding from the breast occurs in a
small percentage of women, typically with their
first pregnancy or upon the birth of their baby.
The breast discharge can appear pink to dark
red or brown. It is painless and if it continues
during lactogenesis, it is not harmful for the
baby to ingest.

● Bleeding from the breast that appears bright
red with no other explanation could be an in-
dication of intraductal papilloma, a small, be-
nign, wart-like growth on the lining of the duct.
After medical evaluation, a physician may elect
to surgically remove it, to confirm that it is not
intraductal cancer.

● About 25 percent of all women who are diag-
nosed with breast cancer are in their childbear-
ing years. Only 2 to 3 percent of breast cancer
is diagnosed during pregnancy and lactation.

● Premenopausal women who breastfed have
protective factors from breast cancer based on
how many children they have, how long each
child was nursed, and the age of the mother
when she gave birth.

● Breastfeeding’s protective effect may come
from a reduction in the number of ovulations
and lower estrogen levels. Breastfeeding also
reduces the concentration of carcinogens 
present in the ductal and lobular epithelial cells
in the breast.

● Although rare, lactating breasts can develop
breast cancer. A prognosis is usually delayed
due to the common myth that lactating women
do not develop breast cancer. An obvious lump
can be simply attributed to a plugged milk duct
or a less obvious lump can be difficult to detect
due to the composition of the lactating breast.
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● A breastfeeding mother who has a lump that
does not show change during the normal
course of breastfeeding over a 72-hour period
should have it evaluated.

● Breastfeeding mothers who suffer from recur-
ring bouts of mastitis or a plugged duct that oc-
curs in the same location should be evaluated.

● A mother diagnosed with breast cancer will not
harm her baby by continuing to breastfeed. Al-
though, when chemotherapy begins, the infant
must be weaned. All chemotherapeutic drugs
cross into the milk and are potentially toxic to
the infant.

● Women who have been treated for breast can-
cer go on to have normal, uneventful pregnan-

cies though lactation in the treated breast may
be abnormal.

● After breast surgery, breastfeeding can resume
as soon as the mother becomes comfortable
with it. Until then, a breast pump can be used
to relieve discomfort and to stimulate the milk
supply.

● Breast surgery has many implications for a
breastfeeding mother and baby. Health-care
professionals must provide accurate and realis-
tic information and support for the mother who
must contemplate breast surgery. The lactation
consultant, in particular, must act as an advo-
cate for the breastfeeding mother and baby as
the mother evaluates all possible options avail-
able to her.

I n t e r n e t  R e s o u r c e s

Breast surgery information:
www.parentsplace.com

www.breastfeed.com/resources/articles/
cosmsurg.htm

www.fda.gov/fdac/departs/2001/601_upd.html

R e f e r e n c e s

Alexander JM, Grant AM, Campbell MJ. Randomised con-
trolled trial of breast shells and Hoffman’s exercises for in-
verted and non-protractile nipples. Br Med J 304:1030–32,
1992.

Amir LH. Eczema of the nipple and breast: a case report. J
Hum Lact 9:173–75, 1993.

———. An audit of mastitis in the emergency department. J
Hum Lact 15:221–24, 1999.

Amir LH et al. Psychological aspects of nipple pain in lac-
tating women. J Psychosom Obstet Gynecol 17:53–58, 1996.

Ashford T. Breastfeeding success after breast reduction. La
Leche League International: New Beginnings. July/August,
2001:128–31.

Berens PD. Prenatal, intrapartum, and postpartum support of the
lactating mother. In: Schanler, RJ, ed. Breastfeeding, Part II:
the management of breastfeeding, Pediatric Clin No Ameri-
cal 48:365–75, 2002.

Bevin TH, Persok CK. Breastfeeding difficulties and a breast
abscess associated with a galactocele: a case report. J Hum
Lact 9:177–78, 1993.

Bernier MO et al. Breastfeeding and risk of breast cancer: a
meta-analysis of published studies. Human Reproduction
Update 6:374–86, 2000.

Binns SE. Light-mediated antifungal activity of echinacea ex-
tracts. Planta Med 66(3):241–44, 2000.

Brackett VH. Eczema of the nipple/areola area. J Hum Lact
4:167–68, 1988.

Brinton LA et al. Breastfeeding and cancer risk. Cancer
Causes Control 6:199–208, 1995.

Brucker MC, Scharbo-DeHaan M. Breast disease: the role of
the nurse-midwife. J Nurse Midwifery 36:63–73, 1991.

Brzozowski D et al. Breast-feeding after inferior pedicle re-
duction mammaplasty. Plast Reconstru Surg 105:530–34,
2000.

Buescher ES, Hair PS. Human milk anti-inflammatory com-
ponent content during acute mastitis. Cellular Immunology
210:87–95, 2001.

Buraglio T. Stress and deep breast pain. New Beginnings 20(1):
9–10, 2003.

Cantlie HB. Treatment of acute puerperal mastitis and breast
abscess. Can Fam Physician 34:2221–26, 1988.

Chetwynd EM et al. Fluconazole for postpartum Candida
mastitis and infant thrush. J Hum Lact 18:168–71, 2002.

Collaborative Group on Hormonal Factors in Breast Can-
cer. Breast cancer and breastfeeding: collaborative re-
analysis of individual data from 47 epidemiological
studies in 30 countries, including 50,302 women with
breast cancer and 96,973 women without the disease.
Lancet 360:187–95, 2002.

David FC. Lactation following primary radiation therapy for



274 Prenatal, Perinatal, and Postnatal Periods

carcinoma of the breast [letter]. Int J Radiat Oncol Biol Phys
11:1425, 1985.

Day TW. Unilateral failure of lactation after breast biopsy. J
Fam Pract 23:161–62, 1986.

Deemarsky LJ, Semiglazov VF. Cancer of the breast and 
pregnancy. In: Ariel IM, Cleary JB, eds. Breast cancer: 
diagnosis and treatment. New York: McGraw-Hill, 1987:
475–88.

Donegan WL, Spratt JS. Cancer of the breast. Philadelphia: W.
B. Saunders, 1988:685–87.

Efrem SEE. Breast abscesses in Nigeria: lactational versus
non-lactational. J R Coll Surg Edinb 40:25–27, 1995.

Engstrom BL. Women’s views of counseling received in con-
nection with breastfeeding after reduction mammaplasty.
J Adv Nursing 32:1143–51, 2000.

Escott R. Vasospasm of the nipple: another case [letter]. J
Hum Lact 10:6, 1994.

Fetherston C. Factors influencing the initiation and duration
of breastfeeding in a private Western Australian maternity
hospital. Breastfeeding Review 3:9–14, 1995.

———. Risk factors for lactation mastitis. J Hum Lact
14:101–9, 1998.

———. Mastits in lactating women: physiology or pathol-
ogy? Breastfeeding Review 9(1):5–12, 2001.

Filteau SM et al. Milk cyotkines and subclinical breast in-
flammation in Tansanian women: effect of dietary red
palm oil or sunflower oil supplementation. Immunology
97:595–600, 1999.

Forrester S. Breastfeeding after breast biopsy. Unpublished
manuscript, 2001.

Foxman B, Schwartz K, Looman SJ. Breastfeeding practices
and lactation mastitis. Soc Sci Med 38:755–61, 1994.

Foxman B et al. Lactation mastitis: occurrence and medical
management among 946 breastfeeding women in the
United States. Amer J Epidemiol 155:103–14, 2002.

Garrison CP. Nipple vasospasm, Raynaud’s syndrome and
nifedipine. J Hum Lact 18:382–85, 2002.

Gibberd GF. Sporadic and epidemic puerperal breast infec-
tions. Am J Obstet Gynecol 65:1038–41, 1953.

Goldsmith HS. Milk rejection sign of breast cancer. Am J Surg
127:280–81, 1974.

Grassley JS. Breast reduction surgery. AWHONN Lifelines
6:244–49, 2002.

Green JP. Post-irradiation lactation [letter]. Int J Radiat Oncol
Biol Phys 17:244, 1989.

Guthrie E et al. Psychosocial status of women requesting
breast reduction surgery as compared with a control
group of large-breasted women. J Psychosomatic Research
45(4):331–39, 1998.

Hadary A, Zidan J, Oren M. The milk-rejection sign and ear-
lier detection of breast cancer. Harefuah 128:680–81, 1995.

Hart J. Nursing after breast surgery. La Leche League News
22:10, 1980.

Heads J, Higgins LC. Perceptions and correlates of nipple
pain. Breastfeed Rev 3(2):59–64, 1995.

Helewa M, Levesque P, Provencher D. Breast cancer, preg-
nancy, and breastfeeding. J Obstet Gynecol Canada 111:
164–71, 2002.

Higgins S, Haffty BG. Pregnancy and lactation after breast-
conserving therapy for early stage breast cancer. Cancer
73:2175–80, 1994.

Hoffman KL, Auerbach KG. Long-term antibiotic prophy-
laxis for recurrent mastitis. J Hum Lact 1:72–75, 1986.

Hoover HC. Breast cancer during pregnancy and lactation.
Surg Clin North Am 70:1151–63, 1990.

Hughes V, Owen J. Is breast-feeding possible after breast
surgery? MCN 18:213–17, 1993.

Hurst N. Lactation after augmentation mammoplasty. Obstet
Gynecol 87:30–34, 1996.

Ing R, Ho JHC, Petrakis NL. Unilateral breast-feeding and
breast cancer. Lancet 2:124–27, 1977.

Johnstone HA, Marcinak JF. Candidiasis in the breastfeed-
ing mother and infant. JOGNN 19:171–73, 1990.

Katsouyanni K et al. A case-control study of lactation and
cancer of the breast. Br J Cancer 73:814–18, 1996.

La Leche League International. Treating thrush. Schaumburg,
IL: The League, 2000.

Lawlor-Smith L, Lawlor-Smith C. Vasospasm of the nipple–a
manifestation of Raynaud’s phenomenon: case reports. Br
Med J 314:644–45, 1997.

Lawrence RA, Lawrence RM. Breastfeeding: a guide for the
medical profession. St. Louis: Mosby, 1999:273.

Lethaby AE et al. Overall survival from breast cancer in
women pregnant or lactating at or after diagnosis. Auck-
land Breast Cancer Study Group. Int J Cancer 67:751–55,
1966.

Livingstone V. Problem-solving formula for failure to thrive
in breast-fed infants. Can Fam Phys 36:1541–45, 1990.

Love SM. Dr. Susan Love’s breast book, 3rd ed. Cambridge,
MA: Perseus Publishing, 2000:95–100.

Marmet C. Breast assessment: a model for evaluating breast
structure and function. Presented at: La Leche League In-
ternational Annual Seminar for Physicians, Boston, July
11–13, 1990.

Marshall DR, Callan PP, Nicholson W. Breastfeeding after
reduction mammaplasty. Br J Plas Surg 47:167–69, 1994.

Maternal Concepts. 130 N. Public St. Elmwood, WI 54740.
Available at: www.maternalconcepts.com. Accessed No-
vember 20, 2003.

Menendez-Graino F et al. Galactorrhea after reduction
mammaplasty. Plast Reconstr Surg 85:645–46, 1990.

Merchant, DJ. Inflammation of the breast. Obstetrcs and Gy-
necol Clin No Amer 29:89–102, 2002.

Michels K et al. Being breastfed in infancy and breast cancer
incidence in adult life: results from the Two Nurses’
Health Studies. Am J Epidemiol 153:275–83, 2001.

Miller V. Personal Communication. June 25, 2003.
Neifert M et al. The influence of breast surgery, breast ap-

pearance, and pregnancy-induced breast changes on lac-
tation sufficiency as measured by infant weight gain. Birth
17:31–38, 1990.

Newcomb PA et al. Lactation and a reduced risk of pre-
menopausal breast cancer. N Engl J Med 330:81–87, 1994.

Newman J, Pitman T. The ultimate breastfeeding book of answers.
Roseville, CA: Prima Publishing, 2000.

Noble R. Milk under the skin (milk blister)––a simple prob-



Breast-Related Problems 275

lem causing other breast conditions. Breastfeed Rev
2:118–19, 1991.

Norwood SL. Fibrocystic breast disease. JOGNN Nursing
19:116–19, 1989.

O’Callaghan MA. Atypical discharge from the breast during
pregnancy and/or lactation. Aust NZ J Obstet Gynaecol
21:214–16, 1981.

Oliver WJ et al. Neonatal group B streptococcal disease as-
sociated with infected breast milk. Arch Dis Child Fetal
Neonatal Ed 83:48–49, 2000.

Park HS, Yoon CH, Kim HJ. The prevalence of congenital
inverted nipple. Aesthetic Plast Surg 23:1446, 1999.

Paster BA. Surgery on the nursing breast. New Beginnings
2:92, 1986.

Penny WJ, Lewis MJ. Nifedipine is excreted in human milk.
Eur J Clin Pharmacol 36:427–28, 1989.

Petok ES. Breast cancer and breastfeeding: five cases. J Hum
Lact 11:205–9, 1995.

Resico S. Nursing after breast surgery. New Beginnings 6:118,
1990.

Ribeiro GG, Palmer MK. Breast carcinoma associated with
pregnancy: a clinician’s dilemma. Br Med J 2:1524–27,
1977.

Riordan J, Nichols F. A descriptive study of lactation masti-
tis in long-term breastfeeding women. J Hum Lact
6:53–58, 1990.

Rodger A, Corbett PJ, Chetty U. Lactation after breast con-
serving therapy, including radiation therapy, for early
breast cancer. Radiother Oncol 15:243–44, 1989.

Romieu I et al. Breast cancer and lactation history in Mexi-
can women. Am J Epidemiol 143:54–52, 1996.

Saber A. The milk rejection sign: a natural tumor marker. Am
Surg 62:998–99, 1996.

Smillie CM. Treatment for nipple candidiasis. Personal com-
munication. December 2002.

Smith WL, Erenberg A, Nowak A. Imaging evaluation of the
human nipple during breastfeeding. Am J Dis Child
142:76–78, 1988.

Soderstrom B. Helping the woman who has had breast
surgery: a literature review. J Hum Lact 9:169–71, 1993.

Song IC, Hunter JG. Galactorrhea after reduction mamma-
plasty. Plast Reconstr Surg 84:857, 1989.

Souto GC et al. The impact of breast reduction surgery on
breastfeeding performance. J Hum Lact 19:43–49, 2003.

Stevens K et al. The ultrasound appearances of galactoceles.
Br J Radiol 70:239–41, 1997.

Tanguay KE, McBean MR, Jain E. Nipple candidiasis
among breastfeeding mothers. Can Fam Phys 40:1407–13,
1994.

Thomsen AD et al. Course and treatment of milk stasis, non-
infectious inflammation of the breast, and infectious mas-
titis in nursing women. Am J Obstet Gynecol 149:492–95,
1985.

Tralins AH. Lactation after conservative breast surgery com-
bined with radiation therapy. Am J Clin Oncol 18:40–43,
1995.

United Kingdom National Case-Control Study Group.
Breast feeding and risk of breast cancer in young women.
Br Med J 307:17–20, 1993.

Utter AR. Gentian violet treatment for thrush: can its use
cause breastfeeding problems? J Hum Lact 6:178–80, 1990.

Vaison G, Yahalom J. Lactation following conservation
surgery and radiotherapy for breast cancer. J Surg Oncol
46:141–44, 1991.

Vogel A et al. Mastitis in the first year postpartum. Birth
26:218–25, 1999.

Wambach KA. Lactation mastitis: a descriptive study. J Hum
Lact 19:24–34, 2003.

Willumsen JF et al. Subclinical mastitis as a risk factor for
mother-infant HIV transmission. Adv Exp Med Biol
478:211–23, 2000.

Wilson-Clay B, Hoover K. The breastfeeding atlas. Austin, TX:
LactNews Press, 2002.

World Health Organization. Mastitis: causes and management.
Geneva: WHO, 2000.

Yang PS et al. A case-control study of breast cancer in Tai-
wan––a low-incidence area. Br J Cancer 75:752–56, 1997.

Yoo K-Y et al. Independent protective effect of lactation
against breast cancer: a case-control study in Japan. Am J
Epidemiol 135:726–33, 1992.

Zheng T et al. Lactation and breast cancer risk: a case-con-
trol study in Connecticut. Br J Cancer 84:1472–76, 2001.



This page intentionally left blank



277

10
C H A P T E R

Low intake of breastmilk relative to the infant’s
needs is the common denominator for a number of
different clinical end points. There are numerous
causes of low intake and in turn numerous out-
comes. The complex interrelationship of factors is
illustrated in Figures 10–1 and 10–2, which contrast
the normal and abnormal situations. Table 10–1
lists various authors’ methods of organizing and ap-
proaching a conceptual framework for low intake
and poor growth in the breastfed infant; however,
none of these frameworks are able to encompass
the interactions of all potential factors.

Infant intake and maternal milk supply are often
similar to “the chicken and the egg” problem––
which comes first? “Perceived insufficient milk sup-
ply” is the erroneous belief that the mother is not
producing enough milk for her infant––when in re-
ality she is. However, delayed lactogenesis or per-
ceived insufficient milk creates vulnerability for
actual low milk supply if supplements are unneces-
sarily introduced (Chen et al., 1998). If the infant re-
ceives a low volume of intake from breastfeeding
but receives supplementation, then the infant will
gain weight normally, but the mother’s milk supply
will decline further. The mother will likely be con-

Low Intake in the Breastfed 
Infant: Maternal and 
Infant Considerations
Nancy G. Powers

cerned about low supply, but health professionals
may dismiss the concern because the infant is grow-
ing well.

If the infant does not receive supplementation,
low intake will result in weight loss or abnormally
slow weight gain in addition to low maternal milk
supply. Slow weight gain in the breastfed infant is a
major concern to both parents and health profes-
sionals. When the breastfed infant is not gaining
normally, the infant is the “identified patient.”
However, in order to evaluate the situation, both
mother and infant must be assessed for their contribu-
tion to the breastfeeding relationship. In most cases,
by careful history-taking and examination, along
with breastfeeding observation, the astute clinician
will be able to develop a differential diagnosis for
the dyad, which then allows specific management
for the individual case.

Factors That Influence Maternal 
Milk Production
The events of lactogenesis are set in motion by the
delivery of the placenta. There is wide individual
variation in the rapidity of onset of copious milk 
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secretion among different women: some women
take up to 2 weeks to produce the volume of milk
that other women produce on the second or third
day. The woman with slower onset of production
will likely perceive more difficulties with supply in
the early days (Chen et al., 1998), with resultant
anxiety and the tendency to provide supplements,
which then further limits milk supply. Risk factors
for delayed lactogenesis (later than 72 hours after
delivery) and supplementation are shown in Box
10–1. This vicious negative cycle becomes difficult
to reverse, and continues to spiral downward. In
some cases, the milk supply is so low that essen-
tially “relactation” is required (see Chapter 16).

Ongoing milk production is stimulated by milk
removal, either by the infant or by some other
means of expression, such as pumping (Peaker &
Wilde, 1987). In the normal situation, larger birth
weight babies stimulate a larger volume of milk
production than smaller babies, and the milk
supply is primarily “infant driven” (Dewey & Lon-
nerdal, 1986; Dewey et al., 1991b). In the abnormal
situation, the milk supply is not appropriately stim-
ulated, because the infant is not feeding frequently
enough, the infant is ineffective at milk removal, or
(rarely) the maternal physiology is unable to re-
spond to the stimulation of the suckling infant. The
nutritional status of the mother has not been found

Normal
weight gain

Optimal early
breastfeeding routines

(no supplements)

Healthy
infant
and

mother

Content infant

Infant's
intake of breastmilk

is optimal

Milk transfer
is efficient

Mother's
milk production

is optimal

Normal
oral motor

funtion

Let-down
is facilitated

Relaxed and
confident mother

FIGURE 10–1.
Positive cycle of milk In-
take and weight gain.
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to correlate with milk volumes in full lactation. Re-
cently, obesity has been found to be associated with
slower onset of lactogenesis (Chen et al., 1998;
Chapman & Perez-Escamilla, 1999) and in a higher
incidence of early cessation of breastfeeding (Hil-
son, Rasmussen, & Kjolhede, 1997).

Normal Milk Intake and Rate of Gain
During exclusive breastfeeding, infants around the
world consume between 600–900 ml (20–30 oz) of
breastmilk per day, with larger infants consuming
larger amounts (see Figure 4–2 in Chapter 4). For-

mula-fed infants consume larger volumes of for-
mula than breastfed infants consume of breastmilk,
yet activity and growth are similar in the first 3
months.

Most newborns lose weight the first several
days following delivery, primarily due to fluid loss
as a natural consequence of declining maternal hor-
mones. Weight loss of more than 7% from birth
weight may be an indicator of breastfeeding difficul-
ties, and requires observation and evaluation of the
breastfeeding process. Weight loss of more than 10%
definitely requires intervention from the physician
or lactation consultant (Academy of Breastfeeding
Medicine, 2001; International Lactation Consultant

Slow gain or
weight loss

Disruption
of

early breastfeeding

Illness
of

infant
or

mother

Fussy or
lethargic

infant

Infant's
intake of breastmilk

is low

Milk transfer
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Mother's
milk production
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Oral motor
dysfuntion

Let-down
is inhibited

Tense, anxious
mother

Supplementation

FIGURE 10–2.
Negative  cycle of low
intake and low milk
supply.
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Table 10–1

ASSORTED SCHEMA FOR POOR INFANT GROWTH
DURING BREASTFEEDING

Scheme Concepts Authors

Rate of gain Slow gain vs. impending Desmarais & Browne, 1990
failure-to-thrive vs. growth failure Lawrence & Lawrence, 1999 

Chronology Newborn vs. infant 6 weeks to 6 months vs. Lukefahr, 1990
infant over 6 months

Energy balance Decreased intake vs. increased losses vs. Lawrence & Lawrence, 1999
increased metabolic demands

Behavioral Content vs. fretful Davies & Evans, 1978
Habbick & Gerrard, 1984

Etiology Maternal vs. infant Lawrence & Lawrence, 1999
Neifert, 1983

Etiology Primary vs. secondary Desmarais & Browne, 1990

Etiology Medical vs. psychosocial/cultural Lawrence & Lawrence, 1999

Compartmental Milk production (mother) vs. milk intake Lawrence & Lawrence, 1999
(infant) vs. milk transfer (both)

Occurrence Common vs. rare Powers, 1999

Appearance at presentation Apparently healthy vs. known illness Powers, 1999

Source: From Powers (1999). Reprinted with permission.

Association, 1999). Return to birth weight is ex-
pected by 14 days of age. Once gaining, the average
breastfed female infant gains 34 gm/day, while the
male gains an average of 40 gm/day. For both gen-
ders, the minimum expected gain is 20 gm/day
(Nelson et al., 1989) (see Table 10–2).

Low volume of intake leads to low caloric in-
take, and subsequent compromise in weight gain.
Secondarily, gains in length will be compromised,
and head circumference is the last measurement to
lag due to nutritional deficits. If length begins to lag
prior to weight, underlying illness must be sus-
pected and ruled out (see Box 10–2).

The American Academy of Pediatrics indicates
the need for early follow-up of the breastfed infant.
AAP guidelines state that an infant released from
the hospital before 48 hours of age must be seen by
a health professional at 3 to 5 days of age, when in-
fant status and maternal milk production are at a
critical juncture. Thereafter, the infant should be

seen as necessary to reevaluate breastfeeding and
monitor weight gain. Once above birth weight and
gaining steadily, the baby is seen at routine health
supervision intervals.

US Growth Curves
Current Growth Curves Still 
Underrepresent Breastfeeding

Routine measurements of weight, length (or
height), and head circumference are a standard of
care for infants and children. These measurements
are typically plotted on a growth chart that reflects
percentiles for the normal population at a given
age. Growth charts that were in use in the United
States between 1977 and 2000 (the 1977 National
Center for Health Statistics growth charts) created
confusion about the growth of many breastfed in-
fants. The NCHS curves were derived from a pop-
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BOX 10–1

Risk Factors for Delayed Lactogenesis 
(Later Than 72 Hours Postpartum)

Maternal Risk Factors

Primiparity (Dewey et al., 2002)

Long duration of labor (Chen et al., 1998,
Dewey et al., 2003)

Prolonged duration of Stage II labor
(Chapman & Perez-Escamilla, 1999, Dewey
et al., 2003)

Maternal exhaustion during labor and de-
livery (Chen et al., 1998)

Unscheduled C-section (Chen et al., 1998,
Dewey et al., 2003)

Overweight or obesity (Chapman & Perez-
Escamilla, 1999, Dewey et al., 2003)

Infant Risk Factors

Infant stress (cord blood cortisol and glu-
cose concentrations) (Chen et al., 1998)

Smaller infant size at birth (Chapman &
Perez-Excamilla, 1999)

Larger infant size at birth in primiparous
women (Dewey et al., 2003)

ulation in which the majority of subjects were never
breastfed in the first 6 months, and few continued
any breastfeeding in the second half of the first year.
The growth charts, which were revised in 2000 and
published by the Centers for Disease Control and
Prevention, are reproduced in Figures 10–3 to 10–6
with breasfed infants’ data superimposed.

The 2000 CDC growth charts addressed four
major concerns with the previous charts: (1) data
should be representative of the entire country; 
(2) data should reflect growth of the breastfed infant,
since breastfeeding should be our reference for
normal babies; (3) birth weights of the sample pop-
ulation should reflect a national distribution of
birth weights; and (4) measurements of length must
be specified as recumbent length or as standing
height (stature). The new CDC growth charts in-
clude a cross section of infants and children in five
nutritional surveys conducted between 1963 and
1994. Thus, the four major concerns were ad-
dressed, as shown in Box 10–3.

However, because the CDC 2000 growth
charts still reflect only 50 percent of infants who
were ever-breastfed (no information is provided
about exclusivity), many breastfeeding authorities
still judge the new charts as inadequate for an ex-
clusively breastfed infant (Dewey, 2001) (see Fig-
ures 10–3 to 10–6). The World Health Organization
(WHO) is currently coordinating a multicenter
study at six sites to develop a new set of growth
charts based on healthy breastfed infants. They 
expect the new charts to be ready for release 
in 2005.

In developing countries, where malnutrition,
stunting, and wasting are more common than in
the United States, exclusive breastfeeding for 6
months has been associated with optimal growth
(World Health Organization, 2001). Faltering of
weight or stature in these countries generally re-
flects inadequate weaning foods, prenatal maternal
nutritional deficits, and genetic characteristics of
the population (World Health Organization, 2000).
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Breastfed infants are leaner than formula-fed
infants between 4 and 12 months of age. When
growth curves do not represent the optimal situa-
tion (that is, exclusive breastfeeding for 6 months,
with timely addition of complementary foods and
continued breastfeeding for a year or more), then
the individual plots are subject to misinterpreta-
tion. Occasionally, breastfed infants are erro-
neously characterized as overweight in the first 3
months if their weight exceeds the curves. More
commonly, the breastfed infant is believed to start
faltering at around 3 months of age, when, in re-
ality, the curves are wrong for an exclusively breast-
fed infant (see again Figures 10–3 to 10–6). When
weighing infants, it is important to remember that
breastfed infants are, on average, leaner than for-
mula-fed infants between 4 and 12 months of age.
Current growth curves do not lend themselves to
this interpretation.

Low Intake and Low Milk Supply:
Definitions and Incidence 
of Occurrence
Confusing Terminology and 
Nonstandardized Research

Terminology surrounding abnormal growth can be
confusing. Many texts have different definitions of
the term “failure to thrive.” Most definitions of poor
growth refer to deviations on standard growth
charts, which, as discussed above, are not suitable for
breastfed infants. Some authors refer to “slow gain”
or “growth failure.” In clinical practice, the term
“failure to thrive” often carries negative connota-
tions that imply poor parenting, neglect, or abuse.
For these reasons, we will refer to the guidelines that
are presented in Table 10–2 and the growth plots
shown in Tables 10–3 and 10–4 as opposed to any of

Table 10–2

VARIATIONS OF GROWTH IN THE NEWBORN AND
YOUNG INFANT

Abnormal:
Normal: Of Concern: Evaluate Condition

Parameter Follow Clinically Evaluate Breastfeeding and Breastfeeding

Initial weight loss 7% or less Up to 10% 10% or more 
(percentage below
birth weight)

Return to birth weight By 2 weeks of age Later than 2 weeks of age Later than 2–3 weeks of age

Average daily weight gain Females 34 gm 20–30 gm Less than 20 gm
(after return to birth weight) Males 40 gm

Weight loss after immediate None Any amount of unexplained
newborn period weight loss

Growth curve––weight Weight may cross Weight crossing Completely flat at any age
percentiles downward percentiles downward 
after 3 months of age in the first 3 months

Growth curve––length Length continues on a Length crosses percentiles Completely flat at any age
given percentile downward (deceleration of 

rate of growth in length)

Growth curve–– Head size continues on Acceleration or deceleration Crossing of percentiles for 
head circumference a given percentile of rate of growth of head several consecutive

measurements
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the above jargon. If the infant falls into the category
where concern is warranted, we must thoroughly
evaluate the feeding process and intervene when
necessary. Watchful waiting at this stage may be in-
appropriate, because unidentified problems often
become more difficult to manage over time as the in-
fant loses weight and the milk supply dwindles.

The Infant’s Presentation

Dewey et al. (2003) prospectively studied newborn
weight loss in 280 infants. Twelve percent lost 10
percent or more from birth weight. This initial ex-
cessive weight loss was correlated with delayed lac-
togenesis (see Box 10–1). First let us examine the

problem of low intake from the perspective of the
infant’s presentation. Lukefahr (1990) prospectively
identified 38 breastfed infants with poor growth
during a 4-year period in his private practice. When
the infant presented with abnormal growth at over
1 month of age, organic causes were present in 50
percent of cases. Neifert and colleagues (1990)
found that 15 percent of firstborn infants gained
slowly. None of the infants in their study were iden-
tified as having any underlying medical problems.
It is difficult to draw conclusions because these
three reports have different study designs, represent
different patient selection bias, and have different
definitions of “insufficient” weight gain.

BOX 10–2

Infant and Maternal Conditions That May Contribute to Low
Milk Supply

Infant

Allergy
Ankyloglossia
Biliary atresia
Cleft lip or palate
CNS abnormality
Congenital heart disease
Cystic fibrosis
Gastrointestinal infections
Gastrointestinal malformations
Gastroesophageal reflux
Hypocalcemia
Inborn errors of metabolism
Intestinal malabsorption syndrome
Oral-motor dysfunction (abnormal suck)
Prematurity
Renal disease
Sepsis of the newborn
Thyroid disease
Urinary tract infection

Maternal

Autoimmune disease
Breast surgery
Chronic illness of any type
Connective tissue disease
Eating disorder
Hypopituitarism
Inverted nipples
Polycystic ovary syndrome
Postpartum hemorrhage
Pregnancy
Primary mammary glandular insufficiency
Psychiatric illness
Renal failure
Retained placenta
Stress
Theca lutein cyst
Thyroid disease
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FIGURE 10–4. Weight gain of breastfed girls in the
first 12 months, plotted against CDC 2000 growth
charts (weight-for-age percentiles). (From Dewey,
2001. Reproduced with permission.)

FIGURE 10–3. Weight gain of breastfed boys in the
first 12 months, plotted against CDC 2000 growth
charts (weight-for-age percentiles). (From Dewey,
2001. Reproduced with permission.)

FIGURE 10–6. Growth of breastfed girls in the first 12
months, plotted against CDC 2000 growth charts
(length-for-age percentiles). (From Dewey, 2001. Re-
produced with permission.)

FIGURE 10–5. Growth of breastfed boys in the first
12 months, plotted against CDC 2000 growth charts
(length-for-age percentiles). (From Dewey, 2001. Re-
produced with permission.)
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The Mother’s Presentation

Approaching the issue of low intake from the ma-
ternal side is equally confusing. The definition of in-
sufficient milk is not standardized, and there are
numerous confounding variables, biological as well
as cultural/psychosocial. There is also the problem
of determining a meaningful control group. Selec-
tion criteria, study design, and breastfeeding defini-
tion are different for each study.

In four studies of self-selected populations of
US women who decided to breastfeed exclusively
for at least 3 to 4 months, only a small percentage
of women were unable to produce enough milk for
their infants. Parity was mixed in these studies

(Butte et al., 1984; Dewey et al., 1992; Neville et al.,
1988; Stuff & Nichols, 1989). In contrast, one study
of primiparous US mothers found 15 percent of
women unable to produce “sufficient milk” to ac-
complish infant weight gain of greater than or equal
to 28.5 grams per day after the fifth day of life
(Neifert, Secat, DeMarzo, & Young, 1990). This cut-
off point is probably too high, as the data from Nel-
son et al. (1989), discussed earlier, would have
predicted 25 percent of normal infants gained less
than 23 grams per day. Table 10–3 summarizes the
results of these five studies, but caution is urged in
interpreting the findings; they serve to illustrate
how little data we have, and how definitions can
bias study results.

BOX 10–3

Revised Growth Charts: NCHS 1977 Versus CDC 2000. 
How Methodologic Concerns Were Addressed

National Center for Health 
Statistics 1977

Data were not representative of the entire
country:
● Gathered between 1929–1975
● All infants were white and middle class
● All infants were from the state of Ohio

Majority of infants were primarily formula-
fed:
● Less than 25% of infants were ever-

breastfed

Birth weights were not representative of the
US population

Disjunction between recumbent length and
stature (standing height) for older children:
● A child did not fall in the same percentile

for recumbent length as for stature

Centers for Disease 
Control 2000

Data are more representative of the entire
country:
● Gathered between 1963–1994
● Approximately 14% were black
● Different geographic locations were rep-

resented

Reflects an average of US breastfeeding
rates over the past 30 years:
● Approximately 50% of infants were ever

breastfed
● Approximately 25–30% of infants were

still breastfed at age 3 months

Birth weights statistically represent more
closely the US population (infants with birth
weights under 1500 gm are excluded; they
require specialized charts)

Recumbent length was concordant with
stature (standing height) for older children:
● A child falls on the same percentile if

measured for recumbent length or
stature
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The definition of insufficient milk, for the pur-
poses of this discussion, is as follows: insufficient
breastmilk production to sustain normal infant weight
gain despite appropriate feeding routines, maternal moti-
vation to continue breastfeeding, and skilled assistance
with breastfeeding problems.

Abnormal Patterns of Growth: The
Baby Who Appears Healthy

Inadequate Weight Gain in the 
First Month

There is limited data regarding weight loss and gain
in exclusively breastfed infants during the first
month of life. Dewey et al. (2003) recently pub-
lished a study of infant weight loss. Twelve percent
of the newborns studied lost 10 percent or more
from birth weight. At this time, suggested guide-
lines (Academy of Breastfeeding Medicine, 2001)
are as follows: the breastfed infant who loses over
10 percent from birth weight, who does not regain
birth weight by 2 weeks of age, or gains less than 20
gm per day (after regaining birth weight) requires
thorough medical and breastfeeding evaluation (see
Table 10–2 and Tables 10–4 through 10–6). Poor
feeding or poor weight gain can be signs of illness
and must not be overlooked as a possible cause of

the problem (see again Box 10–2). Yet, in the first
month of life, problems with the feeding process are
by far a more common cause of poor weight gain
than are organic illnesses (Lukefahr, 1990; Neifert,
Seacat, & Jobe, 1985). When the clinician encoun-
ters a newborn with poor weight gain, detection
and correction of the feeding problem should be
addressed. Once feeding has improved, ongoing
lack of weight gain may indicate illness. Differential
diagnosis and management are discussed later in
this chapter.

The Near-Term Infant

Infants delivered at 35 to 37 weeks gestation are
often managed as though they are full-term infants:
they usually weigh over 2500 grams, they have no
medical complications, they room-in with their
mothers, and they are dismissed early. However,
the literature regarding early discharge of newborns
points out that these infants are indeed immature.
Infants between 35 to 37 weeks have five to ten
times the risk for readmission due to poor feeding
with resultant weight loss and/or jaundice (Edmon-
son, Stodddard, & Owens, 1997; Soskolne et al.,
1996).

Oral-Motor Dysfunction 
(Ineffective Suckling)

When breastfed infants are put to breast frequently,
yet fail to effectively remove milk, two problems
may be responsible (separately or in combination).
Either the infant is not attached properly or some
form of suckling abnormality is present. The rate
and pattern of suckling is flow-dependent: higher
suckling rates (nonnutritive) occur with decreased
flow of milk (Bowen-Jones, Thomsen, & Drewett,
1982; Glass & Wolfe, 1994). Thus ineffective suck-
ling results in low milk supply and low flow, which
further results in less efficient suckling (see again
Figure 10–2).

Oral-motor dysfunction is a broad term en-
compassing abnormal motor tone and/or coordina-
tion of infant suck due to a variety of conditions.
Oral-motor dysfunction may occur as an isolated
and subtle finding in normal infants, often in con-
junction with variations in motor tone and/or poor
state regulation in the infant. Low-normal tone may
result in weak suction and poor coordination, while

Table 10–3

PERCENTAGE OF WOMEN WITH
INSUFFICIENT BREASTMILK IN
SELECTED REPORTS

Number
Insufficient

Report of Total Number Percentage

Dewey et al., 1992 1 of 92 1

Neifert et al., 1990 48 of 319 15

Stuff & Nichols, 1989 3 of 58 5

Neville et al., 1988 0 of 13 0

Butte et al., 1984 0 of 45 0

Source: From Powers (1999). Reprinted with permission.
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high-normal tone results in clenching, biting, or
vertical compression with the tongue. Infants with
isolated oral-motor dysfunction can usually become
proficient with at least one feeding method (bottle,
cup, or finger-feeding). Oral-motor dysfunction will
be an obvious concern when there are significant

medical conditions such as neurological abnormal-
ity or cleft lip/palate. A variety of other sources
(Lawrence & Lawrence, 1999; Glass & Wolfe, 1994;
Drane, 1996) provide in-depth discussion of suck-
ling disorders. Unfortunately, much of the research
on this topic is based upon observations of infants

TABLE 10–4

HISTORY AND PHYSICAL FOR EVALUATION OF THE
BREASTFEEDING DYAD

Infant and Maternal History Infant Examination Maternal Examination Laboratory Tests
● Prenatal risk factors
● Previous feeding experiences
● Prenatal care
● Feeding plan and education

● Perinatal history, especially
labor, delivery, and first 
feeding

● Medical problems
● Medications
● Past medical history, espe-

cially breast surgery, post-
partum hemorrhage,
endocrine disorders

● Postnatal feeding and elimi-
nation history

● Infant temperment and sleep
patterns

● Maternal sleep, fatigue, ap-
petite

● Family history, especially
atopy, diabetes, autoimmune
diseases, cancer

● Psychosocial history
● Use of tobacco, alcohol,

drugs

● Weight and growth
parameters

● Vital signs
● General physical

exam
● Neurological exam,

especially motor tone
● Oral-motor exam (de-

tailed)

● Breastfeeding observa-
tion

● State transition, self-
calming behaviors

● General appearance,
altertness, attentive-
ness

● General exam

● Mother-infant inter-
action

● Prenatal breast exam

● Vital signs
● General physical

exam
● Thyroid exam

● Breast and nipple 
examination

● Breastfeeding observa-
tion

● General exam

● Mother-infant inter-
action

● Signs of milk ejection
reflex

● General laboratory
tests as indicated; con-
sider thyroid function
tests and/or endocrine
consultation (prolactin
levels are rarely help-
ful)

● Test-weight, if 
indicated

● Depression screening
or drug testing, if 
indicated

Source: From Nancy G. Powers, MD. Used with permission of the Academy of Breastfeeding Medicine, 2003.
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TABLE 10–5

INFANT FACTORS: PROBLEM-ORIENTED MANAGEMENT FOR LOW
INTAKE/INSUFFICIENT MILK SUPPLY

Etiology Management

Ankyloglossia (short
frenulum, tongue tie)

Congenital anomalies

Food allergy

Gastroesophageal 
reflux

Increased caloric 
demands

Neurological conditions

Oral motor dysfunction

Prematurity, stable 
infant

Volume restriction

● Arrange for careful evaluation of tongue function by lactation consultant and/or in-
fant feeding specialist.

● Consider frenotomy.
● Express/pump milk to increase mother’s production.
● Facilitate maternal let-down (relaxation techniques).
● Explain to mother that latch-on may be delayed due to baby’s 

condition.
● Expand definition of breastfeeding: the use of human milk by whatever feeding

method is successful.
● Provide consistent skilled assistance with latch-on.
● Follow maternal elimination diet; may take more than 1 week for results.
● Arrange for maternal nutrition consultation.
● Evaluate for maternal oversupply.
● Increase delivery of hindmilk (see Special Techniques for Management).
● Reduce maternal supply, if applicable.
● Position baby more upright during feeds.
● Burp baby frequently.
● Provide medical management as indicated.
● Maximize volumes to 200 ml/kgm/day if possible.
● Have the mother collect hindmilk.
● Add supplemental calories/nutrients to expressed breastmilk; see “volume restric-

tion” below.
● Express/pump milk to increase mother’s production.
● Use chin/jaw support.
● Use supplementer tube or alternative feeding method with expressed mother’s milk

or formula as needed for weight gain.
● Refer to lactation consultant.
● Refer to infant feeding specialist.
● Increas frequency of feeding.
● Express/pump milk to increase mother’s production.
● Use supplementer tube or alternative feeding method with expressed mother’s milk

or formula as needed for weight gain.
● Refer to lactation consultant.
● Refer to infant feeding specialist.
● Promote skin-to-skin contact and minimize heat loss.
● Use supplementer tube or alternative feeding method with expressed mother’s milk,

donor milk, or formula as indicated by weight loss/gain.
● Use supplemental means (commercial fortifier or carbohydrate or lipid) for addi-

tional caloric density.
● Have the mother collect hindmilk or skim the fat layer from stored expressed milk.

Add this fat to additional expressed milk to achieve higher caloric density per given
volume (approximately 8–10 calories per ml).

Source: From Powers (1999). Adaped with permission.
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on artificial nipples, and their relevance to breast-
feeding is uncertain.

Oral-motor dysfunction often presents with ma-
ternal nipple trauma and pain as well as with poor
weight gain in the infant (see Figures 10–7 and 10–8).
Clinically, the infants will remain calm or asleep

only when at the breast. Although they appear to be
asleep, when taken off the breast they cry hungrily.
During active feeding, they will demonstrate a nutri-
tive suck for only a few minutes after the initial let-
down, before reverting to the nonnutritive suck. In
this circumstance it is frequently difficult to deter-

Table 10–6

MATERNAL FACTORS: PROBLEM-ORIENTED MANAGEMENT FOR
LOW INTAKE/INSUFFICIENT MILK SUPPLY

Etiology Management

Acute or chronic illnes

Attachment difficulties;
Nipple pain/trauma;
inverted nipples

Breast abnormalities
(breast surgery, 
breast trauma, 
insufficient glandular
development)

Disruption of early
breastfeeding

Delayed milk ejection

Hormonal alterations
(pregnancy, retained
placenta, thyroid disor-
ders, hypopituitarism)

Ineffective milk re-
moval (ineffective baby
or pump)

Maternal medications

Nipple shields

Psychosocial problems

Substance use/abuse

● Provide medical management of specific entity.
● Provide consistent skilled assistance with latch-on.
● Express (pump) milk 8 times/24 hr.

● Follow infant weight gain closely the first month.
● Use supplementer tube with expressed breastmilk or formula as needed to maintain

appropriate weight gain.
● Maximize production by proper positioning, frequent feedings, extra pumping.

● Increase frequency of feedings.
● Nurse on both sides for sufficient lengths.
● Awaken baby at night for feedings.
● Arrange household help and support for mother.
● Address sources of pain, anxiety, or stress.
● Suggest relaxation techniques.
● Provide pain relief.
● Arrange for household help.
● Arrange for support groups or professional counseling.
● Continue breastfeeding; tandem nursing is an option after delivery.
● Provide medical management of specific entity.

● Review proper position, latch-on and pump function.
● Use chin support, if indicated.
● Improve milk expression to increase supply.
● Consider evaluation by occupational, physical, or speech therapist.
● Change to medications with similar therapeutic effect, but which will not affect milk

supply.
● Express (pump) milk 8 times/24 hr.
● Express/pump milk to increase or maintain supply.
● Wean from shield by removing it midfeed, or gradually cutting larger hole in tip.
● Arrange social work involvement.
● Determine whether continued breastfeeding is appropriate.

Source: From Powers (1999). Adapted with permission.
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mine whether the initial problem was with the infant
or with the mother, but odds favor the infant. In
nearly all cases, maternal milk supply is determined
by the baby. An assessment of the infant’s oral-
motor behavior by a lactation consultant or an infant
feeding specialist (e.g., an occupational, physical, or
speech therapist) is required in this situation.

Gastroesophageal Reflux/Cow Milk
Allergy/Oversupply

The fussy breastfed baby may have gastroesoph-
ageal reflux disease or cow’s milk allergy, or symp-
toms may be caused by maternal oversupply.
Primary care physicians encounter gastroesoph-
ageal reflux and/or milk allergy with sufficient fre-
quency that these diagnoses are commonly made.

Sometimes gastroenterologists or allergists have en-
tered the picture. A recent review article states that
about half of infants less than 1 year of age with
GER have an associated cow’s milk allergy. The
diagnosis of cow’s-milk-induced GER is made on
the basis of an elimination diet and challenge (Sal-
vador & Vandenplas, 2002). Even though breast-
fed infants are less likely than formula-fed infants
to have reflux and/or allergy, there are occasional
severe cases in the breastfed infant. Cow’s milk al-
lergy in the breastfed infant may require a strict
elimination diet by the mother, as well as nutri-
tion consultation for both diagnosis and manage-
ment of this condition. One variation of reflux 
in the breastfed infant is caused by oversupply of
maternal milk, with delivery of high volumes of
foremilk. One case report features failure to thrive

FIGURE 10–7. An infant who had low intake and
slow gain at 2 months of age due to oral-motor 
dysfunction. (With permission of Kathleen 
Auerbach.)

FIGURE 10–8. The same infant as in Figure 10–7 at 4
months of age, following management of low intake
and low milk supply. (With permission of Kathleen
Auerbach.)
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in such an infant who was successfully managed
by measures that increased delivery of hind-
milk and gradually reduced maternal milk supply
(Woolridge & Fisher, 1988). Oversupply with
foremilk overload rarely presents in this way with
compromised weight gain. The typical scenario for
oversupply is a very chubby baby who is fussy/col-
icky, has very frequent watery or foamy stools (lac-
tose overload), and is fussy during feedings (see
Chapter 8).

Nonspecific Neurological Problems

Infant feeding problems with resultant poor weight
gain may be the earliest indicator of various neuro-
logical problems. Developmental delays and neu-
romuscular disorders may not become apparent for
many months, but subtle abnormalities in motor
tone are usually present in infancy, and may pre-
sent as oral-motor dysfunction (see previous sec-
tion), with resultant growth problems. In the

author’s experience, neurologically-based feeding
problems are often characterized by disorganized
feeding reflexes indicated by choking, brief apnea,
or poor pacing of suck-swallow-breathe, and they
occur across all feeding methods (breast, bottle,
cup, finger-feeding).

Ankyloglossia (Tight Frenulum,
Tongue-Tie)

A tight frenulum (Figure 10–9) may create breast-
feeding problems such as low intake, low supply, or
sore nipples if the frenulum prevents the tongue
from coming forward past the lower gum, and pre-
vents the upward mobility of the tip of the tongue
that is necessary for peristalsis. Frequently, the in-
fant’s tongue will have a “heart shaped” indentation
at the tip due to restricted movement. Given time,
some of these cases will resolve with apparent
stretching of the frenulum. There is limited data re-
garding the incidence and severity of this condition,

BOX 10–4

Low Intake and Low Milk Supply: A Case Study

Figure 10–7 shows a 6-week-old infant who
looked and acted passive. When he went to
breast, he immediately closed his eyes and
appeared to be asleep; however, he could not
be put down because he continually fussed
and cried when not held at breast. Birth
weight was 7 lb 11 oz (3.5 kg). At 2 weeks of
age, the baby was 8% below birth weight,
and the physician recommended formula
supplementation by bottle. (Note: This is
NOT the current recommendation!) The
baby returned to birth weight within 1 week.
The mother then made the decision to go off
of supplementation, but at the 6-week visit
the baby was only 6 oz (180 gm) above birth
weight. The baby’s physical examination did
not suggest any physical problems other than
weak suck. At this time, referral to a lactation

consultant led to supplementation with a
feeding-tube device (the amounts were cal-
culated according to Box 10–6). The baby
started at 1 oz (30 ml) in the feeding-tube de-
vice (at breast) during seven daytime feed-
ings, and breastfed two or three times at
night. The infant’s appetite quickly increased
to 2 oz (60 ml) per feeding (or 14 oz/320 ml
per day) for approximately 2 weeks. After
catch-up growth, the amount of supplement
in the feeding tube gradually declined over
the next 2 months. By 4 months of age, the in-
fant was fully breastfeeding without supple-
mentaton, as seen in Figure 10–8. This case
was delayed in diagnosis and management.
If proper intervention had occurred at 2
weeks, the intervention would probably
have been of much shorter duration.
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and its relationship (or lack of relationship) to
breastfeeding problems. It is difficult to draw con-
clusions about the incidence, significance, and pro-
posed treatment of anklyoglossia because of
differences in populations and study designs. Tables
10–7 and 10–8 summarize the available reports.

Abnormal Patterns of Growth:
The Baby with Obvious Illness
The presence of a known medical complication,
such as prematurity, infection, congenital heart dis-
ease, trisomy 21, congenital abnormalities, cystic fi-
brosis, and other health conditions (see again Box
10–2) put the infant at risk for poor growth. These
infants often have a combination of increased meta-
bolic demands, low endurance for feeding, and
lower growth rates despite close attention to feeding
routines (Combs & Marino, 1993; Jones, 1988). De-
spite the need for increased caloric intake, volume

FIGURE 10–9. A tight frenulum, attached at the 
tip of the tongue and at the alveolar ridge, limiting
full motion of the tongue for suckling. (Courtesy 
of Gregory E. Notestine; with permission of 
Kathleen Auerbach.)

Table 10–7

STUDY DESIGN, DIAGNOSTIC CRITERIA, AND INCIDENCE OF
ANKYLOGLOSSIA IN SELECTED STUDIES

Study Population Study Design Diagnostic Criteria Incidence Source 

2763 breastfeeding 
newborns in hospital

273 outpatients with 
breastfeeding problems

1041 newborns in hospital

2450 newborns with 
breastfeeding problems
identified at age 3–5 days

Prospective sam-
ple of all births

Prospective sam-
ple of selected
population; case
study

Prospective sam-
ple of all births;
control group of
unaffected infants

Prospective case
study

Hazelbaker As-
sessment Tool

Hazelbaker As-
sessment Tool

Clinical diagnosis
by study otolaryn-
gologist (no formal
criteria)

All three: heart-
shaped tongue,
tongue does not
cross alveolar
ridge, injured 
nipples

3.2% of hospital
births who are
breastfeeding

12.8% of outpa-
tient breastfeeding
problems

4.8% of all births

0.015% of study
population

Ballard & Auaer,
2002

Ballard & Auaer,
2002

Messner, 2000

Masaitis &
Kaempf, 1996
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restrictions may be necessary. Because such infants
particularly benefit from human milk, special assis-
tance must be provided to mothers regarding main-
taining milk production while creative efforts are
made to get adequate calories into the baby (see the
section on special techniques for management at
the end of this chapter). The goal is that with im-
proved growth, the infant will eventually nurse
completely at the breast.

Maternal Considerations: The Mother
Who Appears Healthy
When there have been no previous known risk
factors in the perinatal history, perhaps undiscov-
ered risks are present, or some new disease process

has arisen since delivery. What factors might be
present and relatively asymptomatic except for the
disruption of lactation? Box 10–2 lists maternal
pathology associated with low milk production/low
weight gain.

Delayed Lactogenesis

As mentioned earlier in this chapter, delayed lacto-
genesis may contribute to early supplementation,
and subsequently, to a reduction in ultimate milk
supply. (See again Box 10–1, which lists risk factors
for delay of lactogenesis.)

Stress

Labor and delivery are stressful events. Chen and
colleagues (1998) found that higher degrees of stress

Table 10–8

INTERVENTIONS AND OUTCOMES FOR INFANTS WITH
BREASTFEEDING PROBLEMS AND ANKYLOGLOSSIA

Symptoms Intervention Outcome Source

Poor latch or pain

Difficulty with 
breastfeeding (nipple 
pain lasting longer 
than 6 weeks or 
difficulty of latch-on 
or maintaining latch)

Difficulty with 
breastfeeding,
categorized by type 
of abnormal frenulum

Injured nipples or 
other breastfeeding 
problem

Frenuloplasty performed 
by pediatrician at 1–12 days
of age

None

None

Frenotomy by 
otolaryngologist

100% improved latch 
and significant immediate
pain reduction; no 
complications

25% of affected vs. 3% of
controls had breastfeeding
problems

75% of infants with “thick
frenula”; 19% of infants
with “thin frenula”; 13% of
infants with “notched
tongue” had breastfeeding
problems

100% improved range 
of motion of tongue; 
breastfeeding improved in
1 day to 3 months; no 
complications

Ballard & Auaer, 2002

Messner, 2000

Messner, 2000

Masaitis & Kaempf, 1996
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were associated with delayed onset of lactogenesis.
New mothers also commonly experience a number
of physical, social, and/or emotional stresses after
delivery, related to the life-changing event of child-
birth. These stresses are expected, and should not
normally interfere with breastfeeding. Moderate to
severe stress has been documented to inhibit oxy-
tocin and subsequently interfere with milk produc-
tion (see again Figure 10–2). Ruvalcaba (1987)
reported some fascinating cases of sudden loss of
milk and loss of milk flow in several women living
in Mexico City during the 1985 earthquake. How-
ever, other mothers have been able to survive ex-
treme circumstances while continuing to breastfeed
their infants.

Inverted Nipples

Because inverted nipples can cause difficulty with
proper latch-on, milk supply obviously may be ad-
versely affected. Some experts have emphasized
the importance of breast examination during the
third trimester, with the intent to “treat” inverted
nipples with various manual or mechanical meth-
ods. One prospective study found 6.7 percent of
pregnant nulliparas (n =1926 ) with at least one in-
verted or nonprotractile nipple (Alexander, Grant,
& Campbell, 1992). This study is the only one per-
formed to assess the efficacy of various treatments.
There was no difference in breastfeeding outcomes
between women who received treatment versus
those who received none. Therefore, prenatal treat-
ment is controversial, but knowledgeable and sup-
portive care after delivery is essential.

Nipple Shields

Nipple shields are devices made of latex or silicon
that cover the mother’s nipple and areola, pro-
viding an artificial nipple for the infant while suck-
ling at the breast. Nipple shields have been used
to assist latch-on, to provide temporary relief from
sore nipples, or to reduce rapid flow. Initial stud-
ies indicated that use of shields impaired milk re-
moval and subsequent milk production. More
recent case reports and editorials (Bodley & Pow-
ers, 1996; Wilson-Clay, 1996; Pessl, 1996; Sealy,
1996) indicate that knowledgeable professionals

may choose to use a silicone (not latex) shield in
selected cases, after weighing the risks versus the
benefits of this intervention (see Chapter 7). If a
silicone nipple shield is used, the mother should
pump extra milk to ensure an adequate milk sup-
ply. Eventually, the shield is removed and pump-
ing is discontinued. Close follow-up of weight gain
and milk supply are imperative until the shield has
been discontinued.

Medications and Substances

In rare situations, maternal medications will 
impact milk supply. Although individual suscepti-
bility varies, estrogen-containing oral contracep-
tives often decrease milk supply over several
months. Androgen exposure will also reduce milk
production. Long-acting or high doses of short-
acting thiazide diuretics may suppress lactation
(Hale, 2002). Bromocriptine, which reduces pro-
lactin levels, was once used for supression of lac-
tation but is no longer indicated for this purpose.

Several studies have demonstrated the detri-
mental effects of maternal smoking on milk ejec-
tion, milk volumes, infant weight gain, and total
duration of breastfeeding (Hopkinson et al., 1992;
Horta et al., 1997; Lawrence & Lawrence, 1999).
Environmental (second-hand) smoke was shown in
one study to be associated with shorter duration
of breastfeeding (Horta et al., 1997).

Alcohol inhibits milk ejection in a dose-related
fashion (Lawrence & Lawrence, 1999). In an exper-
iment to analyze the effect of smell and taste upon
breastmilk ingestion, Mennella (1997) found that in-
fants ingested less breastmilk after their mothers
drank an alcoholic beverage.

Hormonal Alterations

Milk production depends upon primary and sup-
porting hormones under normal conditions. Thus,
it is not surprising to find that a variety of maternal
conditions characterized by hormonal alterations
will affect milk supply. Pregnancy superimposed on
established lactation or retained placental frag-
ments may decrease milk supply (Lawrence &
Lawrence, 1999; Neifert, McDonough, & Neville,
1981). Hormonal characteristics of polycystic ovary
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syndrome and theca lutein cysts are suspected of in-
hibiting lactation, probably due to high circulating
androgen levels (Hoover, Barbalinardo, & Platia,
2002). Oral contraceptives containing estrogenic
compounds will decrease milk production over sev-
eral months (Hale, 2002).

Postpartum thyroiditis occurs in up to 5 percent
of new mothers and may be associated with either
hyper- or hypothyroidism (Wilson & Foster, 1992).
Lactation experts generally agree that thyroid dis-
orders in lactating women can affect milk supply.

Hypopituitarism (Sheehan’s syndrome) follow-
ing childbirth is a rare occurrence: a previous his-
tory of postpartum hemorrhage with significant
hypotension causes thrombotic infarction of the an-
terior pituitary and loss of those hormones. Thus
prolactin is not secreted, resulting in failure of lac-
togenesis (Lawrence & Lawrence, 1999).

Breast Surgery

If a complete medical history has been obtained,
the practitioner should have learned of prior breast
surgery. However, some women hide this informa-
tion from their spouse or partner. Others neglect to
mention biopsy when asked about any previous
surgery. Cosmetic breast surgery may be difficult to
detect with routine physical examination. Neifert et
al. (1990) published a report that implicated breast
surgery as a major risk factor for decreased milk
production. Periareolar incision was associated with
a fivefold increase in risk of “insufficient milk” as
determined by infant weight gain. A second study
confirmed these results (Hurst, 1996). Recent surgi-
cal techniques for augmentation employ an axillary
incision, and placement of implants underneath the
pectoral muscle, which minimizes surgical damage
to mammary structures and nerves. Many women
with breast implants harbor anxiety about potential
problems caused by previous breast surgery (espe-
cially those with silicone implants). At this time,
silicone breast implants are not considered a con-
traindication to breastfeeding (Hale, 2002).

Another important consideration for patients
who have undergone breast augmentation is to take
a careful history regarding size, shape, symmetry,
and development of the breasts prior to surgery.

Unrecognized “insufficient glandular development
of the breast” (see section below) may have been
the reason for undergoing augmentation.

Breast reduction always involves disruption of
mammary tissue, and breastfeeding outcomes are
highly variable. Some reports suggest that leaving a
“moderate amount” of mammary tissue attached to
the pedicle of the nipple-areolar complex as it is
repositioned will improve the chance of successful
breastfeeding (Harris, Morris, & Freiberg, 1992;
Marshall, Callan, & Nicholson, 1994; Strombeck,
1980). Close individual follow-up is required for the
infants of women who have a history of breast
surgery.

Insufficient Glandular Development
of the Breast

In 1985, Neifert, Seacat, and Jobe reported “in-
sufficient glandular development of the breasts”
(sometimes alternatively referred to as “primary
lactation failure”) of three women. There were sev-
eral strikingly similar features about these women.
They had notable asymmetry of their breasts, and
little or no breast changes during pregnancy. They
were unable to nourish their infants despite max-
imum feeding frequency, effective milk removal,
and professional breastfeeding assistance. They had
normal prolactin levels. For their infants, increas-
ing the frequency of feeding did not result in sig-
nificant weight gain, and the infants required
supplementation. The assumption, based on clini-
cal findings, was that the syndrome is apparently
analogous to arrested development of other organs
or glands. Neifert et al. (1990) then published re-
sults of a prospective study initially designed to de-
termine the frequency of this disorder. More than
400 women were recruited for the study, none of
whom had the clinical characteristics of insufficient
glandular development of the breast. The study did
detect a significant number of women who had ex-
perienced breast surgery. Huggins, Petok, and
Mireles (2000) published a descriptive report of 34
mothers with breast “hypoplasia.” Lukefahr (2002)
stated that one of the 38 mother/infant pairs in his
report fit the clinical criteria for insufficient glan-
dular development of the breast. Based upon
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Neifert et al.’s (1990) study and the experience of
various lactation centers, it appears that approxi-
mately 1 out of 1000 (0.01%) of lactating women
may have this clinical syndrome.

Psychosocial Factors

Some women do not want to breastfeed but are
being pressured to do so by a family member:
breastfeeding rarely goes well under these cir-
cumstances. Classic psychosocial failure to thrive
(the result of emotional/physical neglect or abuse)
is rarely seen in the breastfed infant, but it does
occur. Parental drug or alcohol abuse or domestic
violence may be a factor in some of these cases.
Moderate to severe postpartum depression may 
result in excessive anxiety about the baby, alien-
ation of the mother from her infant, and occa-
sionally in overt abuse (Wisner, Parry, & Piontek,
2002). Two cases of Munchausen syndrome by
proxy have been reported in which the infant re-
ceived ipecac in expressed maternal breast milk
(Berkner, Kastner, & Skolnick, 1988; Sutphen &
Saulsbury, 1988). Hypothyroidism must be con-
sidered in the differential diagnosis of maternal de-
pression, and postpartum psychosis is often a
manifestation of bipolar disorder (Wisner, Parry, &
Piontek, 2002).

Maternal Nutrition

Several studies show no significant relationship be-
tween reduced maternal intake of calories/fluids
and the volume of milk produced. Poor maternal
nutrition will decrease birth weight of the infant,
and smaller infants stimulate lower volumes of milk
production (Institute of Medicine, 1991). The lactat-
ing woman needs to maintain good nutritional sta-
tus for her own health as well as for future
pregnancies. Rapid weight loss in well-nourished
women requires further study to determine effects
on milk volume, and much current research is fo-
cused on the effects of overweight and obesity upon
lactation performance (see again Box 10–1) (Chap-
man & Perez-Escamilla, 1999; Hilson, Rasmussen,
& Kjolhede, 1997; Dewey et al., 2003). Obviously,
a woman with an eating disorder presents nutri-
tional and psychosocial risks to the mother-infant
relationship.

Maternal Considerations:
Obvious Illness
Acute illnesses may temporarily decrease milk sup-
ply, but production should rebound after the ini-
tial insult, especially in full lactation. Insulin-
dependent diabetes mellitus was associated with
delayed lactogenesis in one small study (Neubauer
et al., 1993). Occasionally, mastitis will reduce milk
secretion in the affected breast for the duration of
lactation. The ability of women with other chronic
illnesses to breastfeed depends upon their general
condition (energy level, nutritional status, motor
abilities) and the medications that they are required
to take. There is currently no information regard-
ing the effect of specific illnesses upon volume of
milk production. Each case must be assessed and
managed individually.

History, Physical Exam, and 
Differential Diagnosis
History

A complete history and physical exam for both
mother and infant are critical to the evaluation of
low intake/insufficient milk (see again Table 10–5;
see also Chapter 20). Perinatal history includes pre-
natal risk factors, labor and delivery, medications,
interventions, and any resuscitation efforts. A com-
plete feeding history reviews a mother’s previous
feeding experiences, her feeding plan for this in-
fant, the first feeding experience after delivery, and
subsequent feeding difficulties or breast problems.
Maternal past medical history and review of sys-
tems must include current routine medications, his-
tory of breast surgery, postpartum hemorrhage (risk
for panhypopituitarism), or endocrine disorders.
Family history and psychosocial history may also
provide clues to slow weight gain due to familial
conditions or family stress.

Physical Examination

Physical examination for the mother is focused on
areas of concern: vital signs, general skin condition,
breasts, nipples, thyroid, and any other area sug-
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gested by careful history. A complete physical ex-
amination of the infant includes vital signs, weight,
length, head circumference, and general examina-
tion with close attention to subtle neurological fea-
tures (see Chapter 20).

A multidisciplinary approach is recommended,
with input from the primary care provider (family
physician, obstetrician, pediatrician, midwife) and
lactation consultant. In some programs with for-
mal feeding teams, a pediatric developmental team
(developmental pediatrician, speech pathologist,
occupational and physical therapists), a pediatric
gastroenterologist, or a pediatric allergist may com-
prise part of the feeding evaluation. Selective use
of laboratory tests may be helpful. Postpartum ma-
ternal thyroid disease is relatively common and
may be asymptomatic aside from low milk pro-
duction. However, prolactin levels do not corre-
late with volume of milk production and are rarely
helpful.

Differential Diagnosis

After history and physical examinations have been
completed, a differential diagnosis may be devel-
oped. Potential etiologies that can ultimately lead to
a problem-oriented approach to management can
be identified (see again Tables 10–5 and 10–6). Spe-
cific management suggestions are also included in
the tables, to assist with individualizing the treat-
ment guidelines given below.

Clinical Management

Determining the Need 
for Supplementation

Many cases of slow weight gain in the breastfed
infant will require a decision regarding “supple-
mentation”––a term that is frequently used but
rarely defined in relationship to breastfeeding. For
the purposes of this chapter, and specifically for
the management guidelines below, the term will
be used to indicate the practice of giving the breast-
fed infant additional nutriment other than what he
obtains directly from the breast. Supplementa-
tion may also include additional nutrients to in-

crease the caloric density of human milk feedings
(e.g., human milk fortifier). There are two impor-
tant facets of supplementation to keep in mind: 
(1) the choice of type of supplement, and (2) the
choice of method for supplementation. Manage-
ment guidelines in this chapter imply a hierarchy
of preferences for type and method of supple-
mentation. First choice for type of supplement is
the mother’s own expressed milk; pasteurized
donor breastmilk (if indicated and if available) is
the second choice; commercially-prepared infant
formula is the third choice. First choice for method
of supplementation is supplementer tube, if ap-
plicable (see Figures 10–10 and 10–11). Cup
(Howard et al., 1999), syringe, spoon, and bottle-
feedings provide other options, depending upon
the specific circumstances of the case. Effective ma-
ternal milk expression (or pumping) is a mainstay
for women who are supplementing their infants.
This is best accomplished by professional electric
pump  or skilled hand expression (see Chapters 7
and 12 for information on breastmilk expression).

Intervention
The following management guidelines are sug-
gested for a general approach to the slow-gaining
baby. Figure 10–12 provides a flowchart of the gen-
eral approach. Despite general recommendations,
individualized management is required. (See again
Tables 10–5 and 10–6, which give additional sug-
gestions in this regard.)

1. Increase the frequency, duration, and effective-
ness of feedings at the breast, if these factors
are not optimal, and if the infant is alert and
hungry. “Alternate breast massage” and “switch
nursing” may be used, if the infant is suckling
actively during feedings. (See the section on
special techniques for management of low in-
take or low supply later in this chapter.)

2. Have mother express breastmilk between feed-
ings to increase her milk supply (see 
Box 10–5).

3. If the infant is clinically stable and exhibiting
hunger cues, suggest optional supplementation
with expressed breastmilk. If immediate sup-



298 Prenatal, Perinatal, and Postnatal Periods

plementation is indicated by the criteria listed
in Table 10–2 or by the clinical condition of the
infant, use expressed breastmilk (or another al-
ternative) to supplement the infant during or
after breastfeeding.

4. Begin with a minimum of 50 ml/kgm/24 hr, di-
vided into 6 to 8 feedings (see Box 10–6).

5. Increase the amount of supplement as indi-
cated by infant appetite.

6. See other specific management suggestions in
Tables 10–5 and 10–6.

7. Monitor and follow-up infants under 3 months
as follows:

a. Monitor infant weight closely, every 2 to 4
days.

b. Verify that weight stabilizes within 2 to 4
days.

c. Verify that weight gain begins within 7
days.

d. After 7 days, verify that the infant is gaining
at least 20 gm/day.

e. Once weight gain averages 20 gm/day or
more, recheck weekly until infant estab-
lishes himself on a consistent growth curve.

8. If maternal milk supply has not increased
within 1 week, do the following:

a. Check the frequency of milk expression.

b. Reevaluate maternal risk factors.

c. Consider laboratory evaluation (especially
maternal thyroid) as indicated.

d. If maternal factors are involved, manage as
indicated.

e. Consider use of a galactagogue.

f. If maternal evaluation is negative, reevalu-
ate the infant.

9. If the infant does not gain weight as expected,
consider the following:

FIGURE 10–10. A mother and infant utilize a com-
mercial feeding-tube device in order to deliver extra
milk to the infant while the mother is able to feed the
infant at breast and gradually increase her milk sup-
ply. (From Powers & Slusser, 1997. Reproduced with
permission.)

FIGURE 10–11. A homemade feeding-tube device
can be made from supplies found in an office or hos-
pital: a small bottle with slit nipple has a no. 5 French
feeding tube threaded through the nipple with the
hub resting in the milk; a rubber band and safety pin
allow attachment of the device to the mother’s cloth-
ing. (From Powers & Slusser, 1997. Reproduced with
permission.)
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a. Verify that the infant is receiving the pre-
scribed amount of supplemental feedings.
Review specific amounts with the mother
and ask her to keep written records.

b. Determine whether the infant is willing to
take the minimal amount of supplementa-
tion that is recommended. If not, strongly

consider an organic illness or neurological
problem.

c. If the infant is actually ingesting the pre-
scribed amount of supplement and still not
gaining weight, evaluate the infant for ill-
ness or neurological problems.

d. Arrange for lab tests as indicated.

Optimal early routines:
Supportive prenatal care; labor and delivery support;
sustained skin-to-skin contact; early initiation; correct 
position and latch-on; frequent cue-based feedings 
8–12 times/day

First follow-up visit at 3–5 days of age

Normal:
Weight loss 10% or less;
frequent urination and 
yellow bowel movements

Recheck weight by 
2 weeks of age;
has regained
birth weight

Abnormal:
Weight loss greater than 10%; 
infrequent dark bowel movements after day 5

Consider organic
cause of weight loss

Gains
20 gm/day
or more:

Follow
monitoring
guidelines

Review feeding routines:
Correct position and latch-on: confirm
cue-based feedings 8–12 times/day;
evaluate infant suck and milk transfer

Infant suckles actively,
milk transfer is adequate

Begin alternate
breast massage
and/or switch 
nursing

NO

Continue breastfeeding (as able) and
supplement infant:
Start at 50 ml/kg/day. Increase to appetite;

Milk expression by mother to increase
breastmilk supply

Recheck weight
in 2–4 days

Recheck supplemental intake;
Consider workup for organic cause

        No gain
             or
Further weight loss

YES

FIGURE 10–12. Flowchart for assessment and management of newborn weight loss. (Used with permission of
the Academy of Breastfeeding Medicine, 2003.)
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e. Treat infant illness as indicated.

f. If the recommendations above are not ef-
fective and medical work-up is underway,
consider using special techniques that are
discussed in the next section.

Reducing the Amount 
of Supplementation

As the mother’s own milk production increases, the
amount of other types of supplements (e.g., infant
formula) will be reduced in favor of expressed
breastmilk. Once maternal milk supply increases,
the infant takes more milk directly from the breast
and less milk by supplementary methods (infant ap-
petite/satiety will determine this change). After the
infant has attained a normal weight for age, the
amount of supplementation may be reduced gradu-
ally to “stimulate” more milk production. This de-
pends upon an increased frequency of breastfeeding

as well as the infant being effective at milk removal.
Continue to monitor weight gain while supplemen-
tation is reduced or withdrawn.

Family and Peer Support

Verbal, emotional, and physical supports are very
important for a mother who is stressed by a signifi-
cant feeding problem. In addition to support from
family members, new mothers may find peer sup-
port in the community by checking with their physi-
cian, hospital of delivery, or the Internet.

When Maternal Milk Supply Does 
Not Increase

Most women who seek professional help with
breastfeeding are highly motivated to breastfeed
their infant. Sometimes, despite appropriate inter-
vention and conscientious attempts by the mother
to follow the suggested treatment plan, her milk
supply does not increase enough to fully meet the
infant’s needs. In some cases, her milk supply will
remain at a minimal level or “dry up” completely.
In these situations, the practitioner must acknowl-
edge the emotional impact of this “failure” upon
the maternal psyche: a grief reaction is common.
It is often helpful for the mother to be able to talk
openly with the health-care provider or a close
family member regarding her loss. If possible, they
should reassure her that she did everything in her
power to rectify the situation. As in any other grief
situation, the passage of time will allow some de-
gree of healing.

Special Techniques for Management
of Low Intake or Low Supply

Breast Massage

Breast massage during feeding, discussed in Chap-
ter 7, is a simple method of increasing volume and
fat content of the breastmilk.

Switch Nursing

In normal breastfeeding, the baby is allowed to fin-
ish one breast before the mother switches to the

BOX 10–5

Measures That En-
courage Increased
Milk Production

● Apply moist heat to breasts
a few minutes before 
feeding.

● Massage the breasts be-
fore and during feeding or
pumping.

● Use relaxation techniques to
reduce stress and enhance
let-down.

● Feed your baby or express
milk at least 8 times every
24 hours.

● Continue frequent milk re-
moval, even if small a-
mounts are obtained.
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other side. Infant-led feeding usually results in opti-
mal intake (Woolridge, Ingram, & Baum, 1990 ).
For the infant who spends a large part of the feed-
ing in a “nonnutritive” sucking pattern and is gain-
ing weight slowly, the technique of switch nursing
may be considered. This involves changing the
baby frequently from breast to breast to facilitate
more active swallowing and promote multiple let-
downs during the feeding. The mother is taught to
observe for a change from nutritive to nonnutritive
suckling. At that point, she switches the infant to the
other breast, and when nonnutritive sucking is
again apparent, switches back. This pattern is re-
peated several times during a feeding. Switch nurs-
ing is not useful if the baby has low endurance (due
to prematurity, illness, or weight loss) or oral-motor
dysfunction with an ineffective suck.

Feeding-Tube Device

The infant can receive supplementation at the same
time that he is suckling from the breast by use 
of a feeding-tube device which can be purchased
commercially or constructed with syringes and
feeding tubes (see again Figures 10–10 and 10–11).
This technique provides extra volume of intake for
the infant while continuing to stimulate the ma-
ternal milk supply and avoiding the potential risk
of bottle preference. A feeding-tube device works
well for young infants who have plenty of energy
and good sucking ability but for whom the ma-
ternal milk supply has not been adequate. The
mother must be carefully instructed regarding the
use and cleaning of such a device (see Boxes 10–6
and 10–7).

BOX 10–6

Amount of Supplement to Use in a Feeding-Tube Device

If a feeding-tube device is used to assist the
baby in gaining weight, both the caregiver
and the mother need to know how much sup-
plement to give the infant. A general rule of
thumb for normal total intake is 150 to 200
ml/kgm/day of breastmilk or formula. Even
if gaining slowly, most breastfed infants are
getting some breastmilk from the breast, so we
supplement with an amount that represents

partial intake. Unless we use test weights, we
will not know exactly how much the infant is
receiving at the breast. A simple guideline is
to begin with a minimum of 50 ml/kgm/day
divided into 6 to 8 feedings. The table below
gives some approximate guidelines per feed-
ing. Once supplementation has started, the
amounts can be increased according to infant
appetite and weight gain.

Per Feeding Supplement 
Total Daily Intake: Daily Supplement: 6–8 times/day:

Infant Weight: 150–200 ml/kgm/day 50 ml/kgm/day ml per feeding
Kg (lb) (oz per day) (oz per day) (oz per feeding)

2.5 kg (5 lb 8 oz) 375–500 ml (12.5–17 oz) 125 ml (4 oz) 15–20 ml (.25–.5 oz)

3.0 kg (6 lb 9 oz) 450–600 ml (15–20 oz) 150 ml (5 oz) 20–30 ml

3.5 kg (7 lb 11 oz) 525–700 ml (17.5–23 oz) 175 ml (5.5 oz) 20–30 ml (.5–1 oz)

4.0 kg (8 lb 12 oz) 600–800 ml (20–27 oz) 200 ml (7 oz) 25–35 ml (1 oz)

5.0 kg (11 lb ) 750–1000 ml (25–33 oz) 250 ml (8 oz) 30–40 ml (1–1.5 oz)
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BOX 10–7

Guidelines for Using a Feeding-Tube Device

1. Begin using the device when the
mother and baby are most rested and
when other household or family activ-
ities are unlikely to require her atten-
tion. Use will become easier with
practice.

2. Refer to Box 10–6 to estimate the
amount of supplement to put into the
feeding-tube device. Note that most
babies will take less volume per feed-
ing in the feeding-tube device than
they would from a bottle feeding.

3. Prepare the feeding and begin the
feeding process before the baby be-
comes overly hungry or fussy. Both
mother and baby should be as relaxed
as possible.

4. Fill the device and position the tubing
so that it extends slightly past the end
of the mother’s nipple. Use any kind
of hypoallergenic tape to hold the tub-
ing in place. If the baby appears to be
sucking only on the end of the tubing,
pull it back so that it is flush with the
end of the mother’s nipple.

5. Look for the appearance of air bub-
bles in the reservoir. This indicates
that the baby is actively swallowing.

6. Be aware that most babies will take
most of the fluid in the device within
the first 30 minutes. Different size
tubes (to increase or decrease flow)
are available with some commercial
devices.

7. If the baby is actively suckling but the
device is flowing very slowly or not at

all, look for several potential problems:

a. The tube may be kinked so as to
block the flow. Check the tubing
from bottle cap to baby’s mouth.

b. The tube may be blocked inside
the baby’s mouth by improper
placement or kinking back on it-
self. Re-latch the baby.

c. The feeding-tube device may have
developed a vacuum. Release the
unused tube, or “prime” the device
by pushing on the reservoir.

d. The cap may be screwed on too
tightly, blocking the flow. Loosen
the cap and squeeze the container
gently to activate the flow. If the
device is working properly, there
should be a steady drip from the
end of the tubing.

e. If formula mixed from powder is used
in the device, small clumps of un-
mixed formula may block the tub-
ing. Clean the tubing with hot
soapy water pushed through with a
syringe.

f. The tubing was not properly
cleaned and is blocked by old 
supplement. Try to clean the tubing
again using hot soapy water pushed
through with a syringe.

8. Clean the feeding-tube device soon
after the feeding is finished (refer to
manufacturers’ instructions). The small
diameter of the tubing is easily
blocked.
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Test Weighing

Infant test weighing has become widespread,
though few practitioners understand its limitations
(see Boxes 10–8 and 10–9). Test weighing involves
the use of a sensitive scale (sensitivity of 2 gm or
less) with digital readout and computerized integra-
tion to account for infant movement. The infant is
weighed before and after feeding to determine the
amount of breastmilk ingested. Weight gain in
grams is approximately equal to the intake of the
infant in milliliters (Woolridge et al., 1984). Test
weighing on a regular office scale is not reliable and
should not be done (Whitfield, Kay, & Stevens,
1981).

Test weighing should primarily be used as a
research tool, because normal infants have large
feed-to-feed variability. Test weighing during one
feeding does not offer an adequate representation
of an “average” feeding or allow calculation of
overall intake (Woolridge et al., 1984). In compli-
cated situations where infant growth is of concern,
test weighing may be used at each feeding to de-
termine the need for supplementation (Meier et al.,
1990). When test weighing is used for management
of individual cases, it is crucial to have an elec-
tronic scale and to use the proper protocol with
each weight, and for caretakers to keep detailed
records of weights and feedings. (See Box 10–9 for
a sample procedure for performing infant test
weights.)

Galactagogues

Galactagogues are agents that promote milk pro-
duction, such as drugs, herbs, or foods. Metoclo-
pramide (Reglan) is indicated in selected cases,
when all other aspects of milk production have
been maximized. The recommended dose is 10 mg
three times a day for 7 to 14 days (Ehrenkranz &
Ackerman, 1986; Gupta & Gupta, 1985; Kauppila
et al., 1985). Prescribing metoclopramide as a galac-
togogue is an “off label” use of the drug. Small
amounts of the drug enter into the milk but have
not been associated with clinical effects in the infant
(Ehrenkranz & Ackerman, 1986; Gupta & Gupta,
1985; Kauppila et al., 1985). Maternal side effects of
this drug include dizziness, nausea, sweating, and

agitated depression. If depression occurs, the drug
must be discontinued immediately, and symptoms
typically resolve within one week.

Domperidone, though not commercially avail-
able in the United States, is used as a galactagogue
in other countries. The mechanism of action is sim-
ilar to metoclopramide, but the advantage of dom-
peridone is the lack of CNS side effects. Some
physicians in the United States will arrange to have
domperidone specially compounded for use as a
galactogogue, though the cost may be prohibitive
(Hale, 2002).

BOX 10–8

Principles of Test
Weighing an Infant

● The scale must be accurate to
2 gm or less, with computer
integration for movement and
a digital read-out.

● The infant must be weighed
before and after every feeding
for several days to get repre-
sentative values.

● Infant intake in ml is approx-
imately equal to infant weight
gain in grams.

● The typical office scale is not
accurate or reliable for test
weighing.

● Test weighing may be used in
complicated clinical situations
to monitor intake and/or ad-
just volume of supplementa-
tion.

Source: From Woolridge et al. (1984);
Whitfield, Kay, & Stevens (1981).



Though not strictly a galactagogue, oxytocin
nasal spray (40 IU per ml) is used to stimulate milk
ejection if mother’s own let-down is inhibited by
stress or pain. Oxytocin nasal spray is not commer-
cially available, but like domperidone, may be spe-
cially compounded by selected pharmacies (Hale,
2002). Foods and herbs are used in many cultures
to increase milk supply. Brewer’s yeast and fenu-
greek have a long history as galactagogues, but only
one abstract is available for fenugreek (Swafford &
Berens, 2000) and no studies were found for
brewer’s yeast.

Hindmilk

Hindmilk refers to breastmilk that is obtained to-
ward the end of the feeding episode as contrasted
with the initial milk, called “foremilk.” Fat content
varies considerably from feed to feed, but within a
given feeding, it rises steadily. There is no specific
“cutoff” time for this definition, nor any specific fat
percentage. The concept of foremilk and hindmilk
imbalance is an artificial construct used for dyads
when maternal production is significantly higher
than infant intake. For example, a mother may be
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BOX 10–9

Procedure for Infant Test Weighing

Definition of test weighing: Weighing a
baby before and after breastfeeding to de-
termine intake.

Equipment: Digital scale with integration
function that allows for movement of the in-
fant, accurate to 2 gm (for example,
Olympic Smart Scale or Medela Baby
Weigh Scale).

Procedure:
● Before breastfeeding, place baby on the

scale and weigh him. This is the “before”
weight. It is fine to have clothing or a
blanket but the final weighing must be
done with exactly the same clothing and
accessories as the initial weighing.

● Mother breastfeeds the infant. Do not
change diaper yet.

● Reweigh the infant, with the exact same
clothes, diaper, blanket, burp cloth, etc.
This is the “after” weight. (It is possible to
weigh before and after each breast, if the
information is useful.)

● Subtract the first (before) weight from the
second (after) weight. The difference in
grams is considered the “intake” in milli-

liters. (Some scales automatically store
the values and compute the difference for
you. Refer to manufacturers’ instructions).

● If the “after” weight is smaller than the
“before” weight, this means the baby has
lost weight––which is possible. It also
might mean that you forgot a blanket on
the second weighing or that someone
changed the diaper and removed weight.

● Burp cloth or clothing with any drool or
emesis shall be included with the weight,
to reflect original intake. (Record emesis
in documentation of output.)

● If the infant receives a tube feeding at the
same time as breastfeeding, subtract the
amount given via tube to determine 
the amount of breastmilk ingested di-
rectly by breastfeeding.

● Record the intake of breastmilk and any
supplement volumes.

● Parents can be taught to perform test-
weights for the hospital or home setting.
This allows them to start a feeding with-
out waiting for a nurse to come and per-
form the test weights.
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pumping 30 oz (900 ml) per day for a premature in-
fant who is ingesting only 7 oz (210 ml) per day. If
the infant is feeding at the breast, delivery of hind-
milk may be increased by unlimited nursing on the
first breast and/or by massage of the breast during
feeding. If the mother is expressing milk for her in-
fant, and has a generous supply (e.g., for a preterm
or cardiac baby), she can fractionate her expressed

milk by pumping 2 to 3 minutes after let-down
(foremilk) and changing containers to finish pump-
ing (hindmilk) and use hindmilk to feed the baby
(Valentine, Hurst, & Schanler, 1994). A sample of
patient instructions is presented in Box 10–10. Very
low birth weight infants who receive fortified breast
milk must also receive fortification in hindmilk.

BOX10–10

Patient Instructions: Hindmilk Collection

Hindmilk has been recommended for your
baby in order to improve weight gain.
When you start to breastfeed, there is a
small amount of milk ready for your baby.
Called “foremilk,” this is the low-fat part of
the feeding. As breastfeeding progresses,
breastmilk contains more fat, and this later
milk is called “hindmilk.” Since hindmilk
has more fat, it also has more calories than
foremilk. Both foremilk and hindmilk are
nutritious, so the use of hindmilk is a tem-
porary measure. In order to obtain hind-
milk, your current 24-hour milk production
must be greater than the baby’s 24-hour in-
take. To collect hindmilk for your baby, fol-
low these guidelines:

● Review the general guidelines for breast
pumping.

● Have containers ready, labeled
“foremilk” and “hindmilk” (along with
name and date).

● Pump for 2 to 3 minutes after the milk
begins to flow.

● Stop pumping and save this milk, which
should be labeled “foremilk.”

● Continue pumping as usual.
● Put this milk into containers labeled

“hindmilk.”
● Use the containers of hindmilk for your

baby until further notice.
● The foremilk may be stored in your

home freezer for later use when the baby
is older.

S u m m a r y

Low intake of breastmilk in the breastfed infant and
low maternal milk supply are significant clinical
problems. Early breastfeeding follow-up by a
skilled provider at 3 to 5 days after delivery would
allow early detection of many correctable problems
that contribute to slow gain in the first month. By
the time the baby’s weight gain slows, the mother’s
milk supply has often already declined, so that both

mother and infant must be evaluated and managed
with a problem-oriented approach.

Infant or maternal illness, though unusual as a
cause of slow weight gain, must always be consid-
ered a possibility so as not to overlook a condition
that is potentially serious and/or treatable. If infant
well-being requires supplementation, it is prefer-
able to give him expressed breastmilk at the breast
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with a feeding-tube device. Once the infant gains
weight and the maternal milk supply improves, the
amount of supplementation can gradually be de-
creased and the infant returned to full feedings at
the breast. Rarely, maternal anatomy or physiology

will preclude a full milk supply. In these cases, the
mother is supported to provide as much breastmilk
as possible while acknowledging the grieving
process that comes with the loss of the desired
breastfeeding experience.

K e y  C o n c e p t s

● Numerous factors, both maternal and infant,
may affect infant intake and milk supply; the
inter-relationships of these factors are complex.

● Removal of milk by the infant determines the
amount of milk production, and maternal limi-
tations on milk supply are rare.

● If infant intake from breastfeeding is low, then
the maternal milk supply is probably also low.

● Proper positioning and latch-on are the foun-
dation of efficient milk transfer and infant
weight gain.

● During the first several weeks of breastfeeding,
individual patterns of milk supply, infant in-
take, and growth patterns vary widely.

● Maternal nutritional status is not strongly cor-
related with milk production.

● Follow-up by a health professional must take
place at 3 to 5 days postpartum, when breast-
feeding progress is at a critical juncture: this
may be an office visit or a home visit.

● Weight loss of more than 7% from birth weight
warrants investigation of a potential feeding
problem; weight loss of more than 10% from
birth weight requires thorough assessment and
intervention.

● Once gaining, the average newborn weight
gain is 34 gm/day for females and 40 gm/day
for males during the first 3 months.

● The minimal acceptable average weight gain is
20 gm/day during the first 3 months.

● If the infant is not gaining weight (not effec-
tively removing milk), assume that the mother’s
milk supply has started to decline.

● In the first month of life, problems with the
feeding process are more common than illness
as a cause of poor weight gain.

● Illness should be suspected as a potential cause
of poor feeding and poor weight gain, espe-
cially after the first month.

● Current growth charts, though updated, do not
reflect the growth pattern of infants who re-
ceive exclusive breastfeeding for 6 months
followed by continued breastfeeding with ap-
propriate complementary feeding up to one
year or longer.

● Using current growth charts, breastfed infants
are leaner than formula-fed infants from 4 to 12
months of age.

● History and physical examination of both
mother and infant, including breastfeeding 
observation, allows the clinician to develop a
differential diagnosis for slow infant weight
gain.

● Management of slow infant weight gain can be
tailored to the suspected diagnosis.

● Two simple interventions for an actively suck-
ling infant are breast massage during feeding
and “switch nursing.”

● If supplementation is indicated, start with 50
ml/kgm/day divided into 6 to 8 feedings.

● A mother’s own expressed breastmilk is the
preferred type of supplement.

● Supplementation can be given by feeding-tube
device, cup, spoon, or bottle, depending on in-
dividual circumstances.

● As the maternal milk supply increases and the
infant becomes more effective at the breast, the
amount of supplementation should be de-
creased.

● Weighing the infant before and after feeding
(test weighing) requires an electronic digital
scale that is accurate to 2 gm or less.
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● Test weighing is generally restricted to compli-
cated situations where weighing is used at
every feeding.

● Medications and/or herbs may be an option for
increasing milk production after other mea-
sures have been tried.

● Delivery of more hindmilk to the infant is one
method of increasing caloric intake.

● A few women will be unable to resolve the
problem of low intake and low supply; they are
likely to undergo a grieving process.
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11
C H A P T E R

Physiologic jaundice is a common clinical condition
in the majority of newborn infants that generally re-
solves within the first week of life in the term
neonate. However, in at least one third of breastfed
infants, the duration of physiologic jaundice may be
prolonged for many weeks; this is normal in the
healthy, thriving infant and is known as breastmilk
jaundice. Breastmilk jaundice was recognized about
40 years ago as prolonged, exaggerated neonatal un-
conjugated hyperbilirubinemia that was otherwise
unexplained and that often resolved within 48 hours
upon discontinuation of breastfeeding. In some
cases, with resumption of breastfeeding, bilirubin
levels rose, but marked hyperbilirubinemia only
rarely recurred. This concept appeared in the litera-
ture in collections of case reports (Newman & Gross,
1963; Stiehm & Ryan, 1965; Arias et al., 1964). With
newer laboratory techniques, some cases of pro-
longed jaundice that might have been ascribed
solely to breastmilk feeding are now recognized to
have other, or associated, causes. The pathogenesis
of breastmilk jaundice is currently thought to be via
an as yet unidentified factor in human milk that pro-
motes the intestinal absorption of bilirubin (Gartner,
Lee, & Moscioni, 1983; Alonso et al., 1991). Because
bilirubin is an antioxidant, it has been suggested that
this mechanism for prolongation of physiologic
jaundice may be protective for the newborn (Stocker

Jaundice and the 
Breastfed Baby
Marguerite Herschel and Lawrence M. Gartner

et al., 1987; Dore et al., 1999). To date, there is insuf-
ficient clinical evidence to support this intuitive and
attractive concept, but recent animal studies strongly
support the protective effect of hyperbilirubinemia
in ischemic bowel injury (Hammerman et al., 2002).

Inadequate breastfeeding, particularly in the
first few days of life, can as well be associated with
elevated levels of bilirubin (Gartner, 2001). This
manifestation is known as breast-nonfeeding jaundice
and is the neonatal manifestation of the adult disor-
der, starvation jaundice (Whitmer & Gollan, 1983). In
this condition, marked by inadequate milk and
caloric intake, but not necessarily by dehydration,
there may be a delay in bilirubin clearance result-
ing from low stool output (de Carvalho, Robertson,
& Klaus, 1985) with an increase in the intestinal ab-
sorption of unconjugated bilirubin. Exaggerated
jaundice due to poor breastfeeding should not be
considered physiologic. It has been shown that in
neonates who were adequately breastfed on de-
mand, not according to a rigid time schedule, there
was no difference in the percentage with an ele-
vated level of bilirubin during the first days of life
between those who were breastfed or those who
were bottle-fed (Rubaltelli, 1993); nor was there a
difference in the percentage of weight loss.

Despite the knowledge of an association be-
tween exaggerations of neonatal jaundice and
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breastfeeding, it would be a mistake to assume,
without careful consideration, that because a
neonate is breastfed and is jaundiced, breastfeeding
is the sole, or main, cause of the jaundice. It would
also be a mistake to believe that if the jaundice is as-
sociated with breastfeeding, it can never be harmful.

In this chapter, we will discuss neonatal jaun-
dice, its physiologic and pathologic causes, its po-
tential risks, and its evaluation and management.

Neonatal Jaundice
Jaundice, or icterus, is defined as a yellowish color
of the sclerae and skin as a result of the deposition of
bilirubin, a yellow molecule, in body tissues. Biliru-
bin is largely derived from red blood cell lysis and
the breakdown of hemoglobin into globin and
heme; subsequently, heme is degraded by the en-
zyme heme oxygenase to produce equimolar amounts
of iron, biliverdin, and carbon monoxide. Biliverdin
is reduced to bilirubin by biliverdin reductase (Den-
nery, Seidman, & Stevenson, 2001). More than half
of all newborns have some degree of visible jaun-
dice. The level of jaundice is dependent on the 
balance of bilirubin production and bilirubin 
elimination.

Serum bilirubin levels in newborns are higher
than those in adults for several reasons (Gartner &
Lee, 1992):

1. The fetus in utero exists in a relatively low oxy-
gen environment and the fetal red cell mass is
stimulated to be higher than in the adult in
order for adequate oxygen delivery to the tis-
sues to occur. The hematocrit of the newborn
at birth will be further increased in proportion
to the time between birth and clamping of the
umbilical cord (Shurin, 1992). This increase in
transfer of blood from the placenta to the new-
born upon birth ensures an adequate volume
of blood to fill the expanded vascular beds
(e.g., lungs, intestine) and delivery of adequate
iron for future metabolic needs. Thus the new-
born has a much greater volume of red cells
relative to body weight than does the adult or
older child. In addition, the life span of the red
cells formed in utero (about 70 to 90 days) is
shorter than that of the adult (100 to 120 days).
This large volume of heme combined with a
shorter life span of the red cells in the circula-

tion results in synthesis of more bilirubin per
unit of body weight than in the adult. In addi-
tion, the fetus produces red cells not only in the
bone marrow but also in the liver and spleen.
This very active erythopoiesis is driven by the
hormone erythropoietin. Immediately after de-
livery of the infant into room air and the initia-
tion of respiration, the blood oxygen level
increases dramatically, resulting in complete
cessation of erythropoiesis. These immature in-
active red cells in the liver, spleen, and bone
marrow are destroyed, producing additional
bilirubin. All of the bilirubin formed in this
process is insoluble in plasma, requiring that it
be transported bound to serum albumin. In the
fetus, the small amount of insoluble bilirubin
formed was cleared from the circulation by
passive diffusion across the placenta; but in the
newborn, it must be eliminated by another
pathway.

2. In the newborn, the insoluble bilirubin, also re-
ferred to as unconjugated or indirect-reacting
bilirubin, must enter the liver cell (hepatocyte)
by a process of facilitated diffusion, which in
the newborn is less active than in the older
child or adult, reducing the rate of clearance of
bilirubin from the plasma. Once in the liver,
bilirubin is conjugated with glucuronic acid via
the enzyme uridine diphosphate glucuronyl trans-
ferase (UGT1A1) to become water soluble
bilirubin glucuronide, a requirement for trans-
fer from the liver cell into bile and movement
into the small intestine and ultimately into
stool. Bilirubin glucuronide is also called conju-
gated or direct-reacting bilirubin. Compared to
adults, newborns have relative immaturity of
the conjugating system as well as uptake of
bilirubin. The degree of imbalance between
high bilirubin synthesis and limited liver cell
uptake and conjugation of bilirubin causes the
varying elevation of serum bilirubin concentra-
tion in blood and body tissues and the degree
of severity of jaundice.

3. In order for the conjugated bilirubin to be
eliminated from the body, it must be passed in
the neonatal stool. However, neonates, unlike
adults, have a high level of an enzyme in the
intestinal mucosa called beta-glucuronidase. This
enzyme removes the glucuronide from the
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conjugated bilirubin, making the bilirubin once
again water insoluble and thus available for
transport back across the intestinal lumen into
the neonate’s circulation. This process, called
the enterohepatic circulation of bilirubin, con-
tributes to neonatal jaundice. The absence of
intestinal bacteria in the neonate (which in the
adult convert bilirubin into other metabolites),
combined with the high level of beta glu-
curonidase in the intestine and high concentra-
tion of unconjugated bilirubin leads to a
marked increase of intestinal reabsorption of
bilirubin in the neonate.

Assessment of Jaundice
Traditionally, clinicians have relied on visual in-
spection to determine the level of jaundice in new-
borns. As there is a cranio-caudal progression in

icterus of the skin with rising levels of bilirubin, the
serum level of bilirubin has been inferred from 
the apparent level of demarcation of jaundice on
the neonate’s body. Newer information would sug-
gest that the visual inspection for the estimation of
bilirubin level is unreliable and inaccurate (Moyer,
Ahn, & Sheed, 2000). This is particularly true in
pigmented races. In this era of early hospital dis-
charge of neonates, in which discharge commonly
takes place at less than 48 hours of life, it is very
hard to distinguish, simply by inspection, a patho-
logical or concerning level of bilirubin from a nor-
mal level. For this reason, many experts now
recommend that all neonates be screened by serum
or transcutaneous level of bilirubin prior to hospital
discharge and that this level be plotted on the
nomogram of bilirubin level according to hours of
age of the baby, as shown in Figure 11–1 (Bhutani,
Johnson, & Sivieri, 1999). One can then readily see
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what risk category an infant falls in for having sig-
nificant hyperbilirubinema, which is defined as
bilirubin level greater than the 95th percentile at
any age. This can be a guide as to what diagnostic
testing may be indicated, whether or not the infant
ought to be discharged to home, and when the early
follow-up appointment should be scheduled.

Postnatal Pattern of Jaundice
Because of the physiological mechanisms described
above, bilirubin levels rise in neonates after birth for
a few days and then, typically, fall to the adult level.
In the formula-fed healthy Caucasian term infant,
bilirubin levels peak on day 2 to 3, which is often
after hospital discharge has taken place. In preterm
neonates and in infants of some racial groups––for
example, in some full-term Asians––the peak may
be later, day 5, and usually will be higher than in the
Caucasian term newborn (Brown & Wong, 1965).
Jaundice will have resolved in most infants by day 7
in the formula-fed normal term neonate, and by day
10 to 21 in the preterm neonate. The pattern of jaun-
dice in the breastfed neonate, known as breastmilk
jaundice, is more prolonged.

Breastmilk Jaundice
With its onset after the fifth day of life, in associa-
tion with the appearance of transitional and mature
milk, breastmilk jaundice is an extension of physio-
logic jaundice (Gartner & Herschel, 2001). The lev-
els of jaundice rarely become dangerously high; if
so, a careful evaluation for other causes of jaundice
is essential (see below). Breastmilk jaundice is seen
in healthy, thriving neonates who have good weight
gain; it may persist for many weeks. However,
stools will be normal yellow in color and the conju-
gated fraction of total bilirubin, which should be
measured by 2 to 3 weeks of age in all infants who
are still jaundiced, will be normal.

Breastmilk jaundice is a normal physiologic
phenomenon, not a disorder (Gartner & Herschel,
2001). Two thirds of all breastfed babies have an el-
evation in bilirubin, and half of those have visible
jaundice during the second to fourth weeks of life.
As bilirubin is a potent antioxidant, modest eleva-
tions of bilirubin may possibly be beneficial,
though this requires additional research.

The mechanism of breastmilk jaundice has
been shown to be due to an increase in the intesti-
nal absorption of bilirubin, not to an inhibitor of the
conjugating enzyme, UGT1A1 (Alonso et al., 1991).
An as yet unidentified substance in the milk of the
majority of breastfeeding mothers is thought to be
responsible for this increase in intestinal reabsorp-
tion of bilirubin (Gartner, 2001).

Gilbert’s syndrome, a benign condition charac-
terized by reduced activity of the bilirubin conju-
gating enzyme, has been associated with prolonged
neonatal jaundice. Genetic studies of the promoter
for the conjugating enzyme, UGT1A1, in a Scottish
population (Monaghan et al., 1999) have revealed
that there is a significant association between pro-
longed jaundice and breastfeeding in neonates who
have an increase in the number of TATA box re-
peats. In Asians, a DNA sequence variant (Gly 71
Arg mutation) of the UGT1A1 gene has been
shown to be associated with neonatal hyperbiliru-
binemia (Maruo et al., 1999). Fifteen of 17 Japanese
infants with prolonged jaundice in association with
breastfeeding had at least 1 UGT1A1 mutation
(Maruo et al., 2000). Two different types of muta-
tions of the gene for the UGT1A1 enzyme are
major contributors to neonatal hyperbilirubinemia
in European and Japanese populations.

Although neonatal jaundice without other signs
is almost never indicative of a bacterial infection, in
7.5 percent of afebrile, asymptomatic jaundiced
newborns (predominantly formula-fed) younger
than 8 weeks of age (mean age of 12 days) present-
ing to an emergency department, a urinary tract in-
fection was diagnosed (Garcia & Nager, 2002).

Breast-Nonfeeding Jaundice
Breastmilk jaundice will usually be identified after
the neonate has been discharged home, as it gener-
ally presents as a prolongation of the earlier physio-
logic jaundice. On the other hand, so-called
breastfeeding jaundice, or preferably, breast-nonfeeding
jaundice, may be seen in the first few days after birth,
but not before 24 hours (Gartner & Herschel, 2001).
Again, other causes for jaundice must be considered
and ruled out. Breast-nonfeeding jaundice is seen in
neonates who have not established feedings because
of maternal or neonatal factors or a combination of
both. This is comparable to starvation jaundice, seen
in adults with inadequate caloric intake, in whom
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bilirubin levels rise above baseline (Whitmer & Gol-
lan, 1983); in those adults with Gilbert’s syndrome,
this jaundice may be particularly evident when they
go without eating for more than 24 hours.

For infants who have not established effective
breastfeeding, whether due to being sleepy, prema-
ture, having poor positioning and poor latch with
inadequate milk transfer, or other conditions, it
would be unwise to send them home until the prob-
lem is resolved (Maisels & Newman, 1998; Neifert,
1998). Breastfeeding should be formally evaluated
by a trained health professional at least twice each
day in the hospital with attention to position, latch,
and milk transfer. Weight loss, dehydration, hyper-
natremia, and possibly excessive and dangerous
levels of bilirubin may result, with a catastrophic
outcome such as kernicterus ( Johnson, Bhutani, &
Brown, 2002), a permanent neurologic condition
characterized by athetoid cerebral palsy and 
deafness. In addition to the risk of kernicterus
(bilirubin encephalopathy), venous thrombosis has
been reported in a few such instances (Gebara &
Everett, 2001).

For neonates with jaundice and poor breast-
feeding, the solution is not to stop the breastfeed-
ing. The solution is to correct the breastfeeding
problem. In some instances, expressed milk,
banked human milk, or artificial milk supplementa-
tion may be required for a time. The main point is
that the baby must be fed and the mother must be
supported. Regardless of the etiology of the jaun-
dice, if breastfeeding is not going well, it must be
improved, not abandoned.

Infants who develop elevated bilirubin levels in
the early days of life due to breast-nonfeeding jaun-
dice are also at increased risk of developing very
high bilirubin levels when they enter the stage of
breastmilk jaundice. If they have developed a large
bilirubin pool early, that pool will multiply with
mature human milk feeding due to intestinal biliru-
bin absorption. Conversely, good breastfeeding
practices that keep early bilirubin at lower levels
will prevent later excessive levels from developing.

Hyperbilirubinemia
Levels of bilirubin that exceed the physiological pa-
rameters (7–17 mgm/dL) (Dennery, Seidman, &
Stevenson, 2001) or that are at or above the 95th
percentile on the nomogram of bilirubin according

to hours of age of the neonate (Bhutani, Johnson, &
Sivieri, 1999) represent hyperbilirubinemia. It is
important that the cause of the hyperbilirubinemia
be investigated, both to diagnose an underlying eti-
ology to be able to anticipate what the clinical
course may be and to assess the risk for develop-
ment of bilirubin encephalopathy, also known as
kernicterus, a devastating, but almost always pre-
ventable, neurological condition associated with
high levels of unconjugated bilirubin.

Factors that have been associated with exag-
gerated hyperbilirubinemia may be categorized in
the following way (Dennery, Seidman, & Steven-
son, 2001), recognizing that there are often multiple
reasons for hyperbilirubinemia in a given baby:

● Increased production of bilirubin (hemolysis)
Blood group incompatibility with isoimmu-

nization (direct antibody [Coombs’] test
positive)

Inherited red blood cell abnormalities such
as enzyme deficiencies (glucose-6-phos-
phate dehydrogenase deficiency) and red
cell membrane defects (spherocytosis, el-
liptocytosis)

Birth “trauma” (ecchymoses, cephalhe-
matoma, internal bleeding, subgaleal he-
morrhage)

Genetic factors (Greek Island extraction,
Asian race)

Induction of labor (exposure to oxytocin in
hypotonic solution, prematurity)

Polycythemia
● Decreased elimination of bilirubin

Genetic variants/disorders of conjuga-
tion––Gilbert’s syndrome, Crigler-Najjar
syndromes, Asian race (Akaba et al.,
1998)

Low oral intake of feedings
Breastmilk feedings

● Multifactorial risks
Prematurity
Maternal diabetes
Urinary tract infection (Garcia & Nager,

2002)
Hypothyroidism
G6PD deficiency with Gilbert’s syndrome

(Kaplan, 2001)
Asian race (Young et al., 2001)
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Bilirubin Encephalopathy
It was believed by many that this devastating out-
come of hyperbilirubinemia was no longer of con-
cern following the introduction of preventive
treatment for severe hemolytic disease of the new-
born secondary to Rh incompatibility, which was a
common cause of severe hyperbilirubinemia in the
past. Recent reports of infants with this condition
have made it evident that bilirubin encephalopathy
continues to occur (Centers for Disease Control,
2001), especially in breastfed infants, in infants who
may weigh as much as full-term infants but yet their
gestational age is less than 38 weeks, and in those
with large internal hemorrhage such as cephal-
hematomas.

The informal kernicterus registry at the Uni-
versity of Pennsylvania suggests that there is a rise
in incidence of this devastating outcome ( Johnson,
Bhutani, & Brown, 2002). The cause of this rise is
multifactorial. As a result of some articles in the pe-
diatric literature, many pediatricians and others
have adopted a more liberal and permissive ap-
proach to elevated bilirubin levels. Furthermore, it
is suspected that early hospital discharge of new-
borns combined with an increase in the number
who are breastfed, without timely follow-up within
the first couple of days after discharge, is a con-
tributing factor. Newborns are being sent home be-
fore feedings are established, without adequate
assessment for the risk of significant jaundice, and
without appropriate and timely follow-up ( Johnson,
Bhutani, & Brown, 2002).

For a given neonate, it is not known at what
level of bilirubin, and for what duration of exposure
to that level, kernicterus may occur. Certain factors
may increase the risk, in addition to the level of
serum bilirubin. The form of bilirubin that crosses
into the brain is unconjugated bilirubin that is not
bound to plasma proteins, so-called “free bilirubin.”
Thus low levels of albumin or any substance that
competes with bilirubin for albumin-binding sites
may increase the risk of free bilirubin being avail-
able to enter the brain. This mechanism was recog-
nized in the 1950s (Harris, Lucey, & Maclean,
1958) when an association was found between pro-
phylactic sulfisoxazole antibiotic usage in preterm
neonates and kernicterus. Sulfisoxazole competes
with unconjugated bilirubin for albumin-binding
sites and can displace bilirubin, which then may

enter the brain. Benzyl alcohol, which at one time
was used as a preservative in parenteral medica-
tions for newborns in intensive care nurseries, may
have had the same effect. The potential for dis-
placement of bilirubin from albumin-binding sites
must be considered whenever a medication is pre-
scribed for a newborn. The commonly used antibi-
otic, ceftriaxone, competes for bilirubin-binding
sites on albumin (Martin et al., 1993), though no
cases of kernicterus are known to have been attrib-
uted to this drug.

Hemolysis also appears to increase the risk of
kernicterus; the mechanism of this effect remains
undefined. In addition, factors affecting the in-
tegrity of the blood-brain barrier, such as asphyxia,
acidosis, sepsis, or prematurity, may increase this
risk. Although one must always consider the poten-
tial effect on the jaundiced neonate of drugs in
breastmilk, all drugs commonly given to mothers
antepartum or postpartum are safe with regard to
neonatal jaundice, with the important exception of
nalidixic acid, nitrofurantoin, sulfapyridine, and
sulfisoxazole in mothers of infants with G6PD defi-
ciency, because of the risk of hemolysis in the
neonate (American Academy of Pediatrics, 2001).
Maternal ingestion of fava beans is also dangerous
in the breastfed neonate with G6PD deficiency.
Naphthalene mothballs and flakes should not be
used in the home or in the clothes of any neonate
because of their potential to produce hemolysis in
infants with G6PD deficiency.

Evaluation of Jaundice
As noted above, it is currently recommended by
experts that all neonates be screened for their level
of bilirubin prior to hospital discharge ( Johnson,
Bhutani, & Brown, 2002). With the availability of a
transcutaneous device (BiliChek, Respironics, Ma-
rietta, GA) that has been shown to be as accurate as
routine laboratory methods for bilirubin screening
(Rubaltelli et al., 2001), this can now be performed
noninvasively and rapidly at the bedside. If the
transcutaneous reading is 15 mgm/dL or higher,
confirmation with a serum bilirubin level is recom-
mended (Bhutani et al., 2000). If the bilirubin level
plotted on the nomogram is at or above the 75th
percentile, the neonate is at risk for significant hy-
perbilirubinemia and will need careful assessment;
delay of hospital discharge may be appropriate.
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Diagnostic Assessment

Having established that the neonate has, or is at risk
for, significant hyperbilirubinemia according to the
nomogram of bilirubin level for hours-of-age, con-
sideration must be given to the cause of the jaun-
dice. Therapy will be guided, to some extent, by the
cause. Most cases of hyperbilirubinemia are due, at
least in part, to increased bilirubin production
(Stevenson, Dennery, & Hinz, 2001) from hemo-
globin degradation (hemolysis). It is important to
identify hemolysis because it may lead to very high
levels of bilirubin, and/or to significant anemia. He-
molysis is also associated with an increased risk for
bilirubin encephalopathy at all elevated serum
bilirubin levels.

Traditional hematological tests (hematocrit,
reticulocyte count, blood smear, direct antiglobulin
[Coombs’] test) are generally not very helpful in
making a diagnosis of hemolysis in the neonate
(Newman & Easterling, 1994; Herschel et al., 2002).
A clinical technique that is noninvasive and simple
for estimating the rate of bilirubin production (he-
molysis) is measurement of exhaled end-tidal car-
bon monoxide (CO), corrected for ambient CO
(ETCOc) (Vreman et al., 1996).

When red blood cells break down, hemoglobin
is released. The heme moiety is degraded by the en-
zyme, heme oxygenase, to release iron, CO, and

biliverdin in equimolar amounts. Biliverdin, a
water soluble compound, is reduced to unconju-
gated bilirubin, a fat soluble compound. CO is ex-
creted as a component of expired breath. Since CO
and bilirubin are produced in equimolar quantities,
measurement of expired CO provides an indication
of the rate of bilirubin production. A commercially
available device (CO-Stat End-Tidal Breath Ana-
lyzer, Natus Medical, San Carlos, CA) can be used
to measure ETCOc in newborns at the bedside,
quickly and noninvasively. The result is immedi-
ately available on a data strip print-out and can be
plotted on a nomogram of ETCOc levels for hours-
of-age to identify infants with excessive hemolysis
(Figure 11–2). The advantage of ETCOc over the
Coombs’ test is that ETCOc will identify infants
with hemolysis that is not due to isoimmunization,
such as G6PD enzyme deficiency or red cell mem-
brane defects. Furthermore, a positive Coombs’ test
may be misleading as to the risk for hemolysis be-
cause many neonates with a positive test do not
have significant hemolysis (Herschel et al., 2002).
Other tests that may be diagnostic of hemolysis in
adults are not usually helpful in neonates.

Since the level of bilirubin is a result of the bal-
ance between production and elimination, one
must also consider deficiencies in the elimination of
bilirubin in the neonate with hyperbilirubinemia.
One of the more common, benign genetic causes of
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End-tidal carbon monoxide level corrected for
ambient air according to postnatal age in
hours. (From Bhutani, Herschel, & Stevenson,
2001. Reprinted with permission.)
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a delay in elimination in bilirubin, when there is a
coexistent, even slight, increase in hemolysis, is
Gilbert’s syndrome. A common underlying cause
of this syndrome is a variation in the promoter re-
gion of the gene for the conjugating enzyme,
UGT1A1, resulting in decreased activity of the con-
jugating enzyme. By itself, people with this disorder
are asymptomatic although they may have mild un-
conjugated hyperbilirubinemia; but in combination
with some hemolysis or with starvation, bilirubin
becomes significantly elevated. It has been shown
that neonatal hyperbilirubinemia due to G6PD de-
ficiency occurs in those neonates who also have
Gilbert’s syndrome (Kaplan, 2001).

Another reason for decreased elimination of
bilirubin is an increase in the enterohepatic circula-
tion of bilirubin (intestinal absorption), due to in-
sufficient caloric intake (starvation jaundice) or,
normally, due to breastmilk feedings.

Management of Jaundice
The management of hyperbilirubinemia will de-
pend to some extent on the cause, but ultimately on

the level of bilirubin and the condition of the
neonate. If the neonate is less than 38 weeks’ gesta-
tion, or has hemolysis or other medical problems,
the bilirubin level for initiating phototherapy may
be somewhat lower than if the neonate is full-term,
healthy, and does not have any type of hemolytic
disease (Table 11–1; American Academy of Pedi-
atrics, 1994). Very high or rapidly rising bilirubin
levels may need to be controlled with an exchange
transfusion, in which case feedings would be tem-
porarily interrupted for the procedure. Neonates
who are treated only with phototherapy should
continue to be breastfed or receive other milk feed-
ings since good caloric intake improves the effec-
tiveness of phototherapy.

Phototherapy of hyperbilirubinemia is based
on the knowledge that light wavelength in the blue
spectrum (450–500 nanometers) is absorbed by
bilirubin and results in a change in the structure of
the bilirubin molecule such that the fat soluble, un-
conjugated bilirubin becomes water soluble without
having to be conjugated in the liver. This stereoiso-
mer of bilirubin, a product of light therapy, can be
excreted in the stool and urine without conjugation

Table 11–1

MANAGEMENT OF HYPERBILIRUBINEMIA IN THE HEALTHY
TERM NEWBORN

Age (hours) Total Serum Bilirubin Level, mgm/dL (µmol/L)

Exchange Transfusion
Consider If Intensive  Exchange Transfusion and
Phototherapy* Phototherapy Phototherapy Fails** Intensive Phototherapy

≥24† –– –– –– ––

25–48 ≥12 (210) ≥15 (260) ≥20 (340) ≥25 (430)

49–72 ≥15 (260) ≥18 (310) ≥25 (430) ≥30 (510)

>72 ≥17 (290) ≥20 (340) ≥25 (430) ≥30 (510)

* Phototherapy at these TSB levels is a clinical option, meaning that the intervention is available and may be used on the basis of
individual clinical judgment. 

**Intensive phototherapy should produce a decline of TSB of 1 to 2 mgm/dL within 4 to 6 hours and the TSB level should con-
tinue to fall and remain below the threshold level for exchange transfusion. If this does not occur, it is considered a failure of pho-
totherapy.
† Term infants who are clinically jaundiced at ≤ 24 hours old are not considered healthy and require further evaluation.

Source: American Academy of Pediatrics (1994).
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with glucuronic acid. Phototherapy treatment of
jaundice should be reserved for those infants who
meet the AAP criteria for intervention (American
Academy of Pediatrics, 1994; revision should be
published in 2004). When phototherapy is indi-
cated, it should be performed intensively so that it is
as effective as possible (Maisels, 1996). Home pho-
totherapy does not have a role in treating neonates
with significant hyperbilirubinemia who need close
and thus frequent monitoring of bilirubin levels and
who would otherwise be at risk for exchange trans-
fusion if not properly and effectively managed with
light therapy. Infants under phototherapy should be
fed orally and do not need intravenous fluids unless
they have signs of dehydration (Boo & Lee, 2002).
Breastfeeding need not be interrupted; feeding with
breastmilk may still continue while a baby is in the
hospital under light therapy, though the more time
the infant spends under the light, the faster the
bilirubin will decline. In some instances, the new-
born may need to be fed while under phototherapy
if the level of bilirubin is high enough that exchange
transfusion might become necessary if the hyper-
bilirubinemia cannot be lowered. In that case, the
mother could pump and feed breastmilk. For most
infants under phototherapy, interruptions of light
treatment for up to 30 minutes every 2 to 3 hours
will not significantly reduce the effectiveness of the
phototherapy.

The diagnosis, assessment, and management of
neonatal jaundice should take place in the context
of the breastfeeding. While it is known that there is

an association between jaundice and breastfeeding,
one must be very careful not to convey the wrong
message to the mother and her family that breast-
feeding is potentially dangerous or harmful to her
baby. Mothers commonly feel guilty, believing they
have caused the baby to be jaundiced (Hannon,
Willis, & Scrimshaw, 2001).

As emphasized in this chapter, a careful evalu-
ation for the etiology of the hyperbilirubinemia
must be made, with jaundice associated with breast-
feeding being considered as a diagnosis of exclu-
sion. In any case, regardless of the cause, the
breastfeeding must be optimized and supported.
This often requires that the hospital staff be edu-
cated not to make remarks to mothers to the effect
that they should supplement their babies with for-
mula if they do not want the baby to have to remain
in the hospital for treatment for jaundice. The staff
on all shifts must be knowledgeable in helping ba-
bies and their mothers to have a proper latch and to
feed frequently. They should also encourage moth-
ers to speak up to get help. The staff must know the
right questions to ask mothers to assess the ade-
quacy of the breastfeeding and must be able to
make useful observations of feedings, the patterns
of stools, and weight loss/gain.

Neonates with jaundice who are breastfed, just
as newborns with jaundice who are artificially-fed,
should be approached in a global manner in the di-
agnostic evaluation and management of the jaun-
dice. This will ensure the optimal outcome for the
neonate and family.

K e y  C o n c e p t s

● Jaundice, a yellow discoloration of the sclerae
and skin, is caused by the deposition of biliru-
bin in those tissues. Bilirubin is a product of
red blood cell––specifically hemoglobin––
breakdown.

● Physiologic jaundice is a common clinical con-
dition in the majority of newborn infants that
generally resolves within the first week of life in
the term artificial-milk fed neonate. Approxi-
mately 60 percent of all newborns will have
some jaundice in the first week of life. Nearly
all will have some elevation of serum bilirubin
concentration.

● Breastmilk jaundice, characterized by prolon-
gation of physiologic jaundice, is a normal
manifestation in at least one third of breastfed
infants. Approximately two thirds will have an
elevation of serum bilirubin concentration.

● Inadequate breastfeeding may lead to jaundice,
particularly in the first few days of life but not
on day 1. This is the neonatal manifestation of
the adult disorder, starvation jaundice.

● Despite the known association of jaundice and
breastfeeding, other causes for jaundice must
be ruled out before attributing jaundice solely
to breastfeeding.
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● The level of bilirubin in a neonate resulting in
neonatal jaundice is determined by the bal-
ance between production and elimination of
bilirubin.

● Increased production of bilirubin, due to in-
creased red cell breakdown (hemolysis), may
lead to very high levels of bilirubin.

● A new bedside technique for making the of-
ten difficult diagnosis of hemolysis is mea-
surement of exhaled breath carbon monoxide
(ETCOc).

● Extreme hyperbilirubinemia may result in per-
manent brain damage, known as bilirubin en-
cephalopathy (kernicterus).

● Kernicterus has become a public health prob-
lem. In order to prevent this tragic outcome, all
neonates should be screened for bilirubin level
prior to hospital discharge. Adequate breast-
feeding must be documented prior to dis-
charge. Follow-up with a health-care provider
must take place within 3 to 5 days of age or 1
to 3 days after discharge. At that visit, jaundice
and breastfeeding must be assessed.
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12
C H A P T E R

Special devices have been used for hundreds of
years to help breastfeeding mothers overcome var-
ious problems. Examples of someone, or some-
thing, other than a baby removing milk from the
breasts are cited in medical literature as early as the
mid-1500s (Fildes, 1986). Before breast pumps or
other instruments were used to withdraw milk from
the breasts, children, young puppies, or birth atten-
dants were enlisted to do the job. By the 1500s the
medical literature included discussions of “sucking
glasses.” These devices allowed women to remove
milk themselves and were recommended for reliev-
ing engorgement or expressing milk when the nip-
ples were damaged or when mastitis was present.
Sucking glasses were also thought to help evert flat
and inverted nipples. For the most part, vacuum
was generated by mouth, and the devices were
made of glass (Figure 12–1). Women could use a
glass, glass vial, or glass bottle heated with very hot
water and applied to the breast in order to draw out
milk. French breast pumps in the 1700s resembled
smoking pipes but were made of different materials.

As technology advanced, so did breast pump
materials and design. Combinations of materials
such as brass, wood, glass, and rubber were used to
make pumps like the syringe pump (Figure 12–2),
the long-handled lever pump (Figure 12–3) and the
glass and rubber “bicycle horn” pump, all c. 1830.

Breast Pumps and 
Other Technologies
Marsha Walker

The reasons why women chose to express milk also
changed. Today, women pump their breasts for
short periods of time to solve acute problems and
for extended periods in order to provide human
milk for their babies under such circumstances as
employment, induced lactation, relactation, mater-
nal or infant illness, or following a preterm birth.

Concerns of Mothers
Most mothers want a pump that works efficiently
and comfortably at a reasonable cost. They want
pumps that are easy to find, easy to use, and easy to
clean. The amount of milk expressed and the time
it takes to obtain it are the two issues most fre-
quently mentioned by mothers when they are
choosing or using a breast pump.

Satisfaction with breast pumps, however, is
highly individual. In an informal survey conducted
with more than 200 mothers (Walker, 1992), a pump
was rated highly if it (1) worked quickly––
(less than 20 minutes total), (2) obtained two or
more ounces of milk from each breast, and (3) did
not cause pain. The mothers in this survey sug-
gested pumping techniques to speed the process and
to increase the volume of milk per pumping session.
Many mothers expressed the most milk before or
after the first morning feeding when the breasts
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were reported to be fullest (and intramammary
pressure was the highest); later volumes steadily de-
creased throughout the day. Many mothers men-
tioned that if they were not relaxed, or if they were
uncomfortable or felt rushed, their output dropped
by one third to one half the usual amount.

The majority of mothers used one or more
techniques to increase pumping efficiency. The two

most frequently mentioned techniques were elicit-
ing the milk-ejection reflex before starting to pump
and massaging the breast while pumping. Both
techniques increased pumping speed and milk out-
put. Some mothers were able to double the amount
pumped by using both of these techniques at each
pumping session.

Stimulating the Milk-Ejection Reflex
Research conducted by the dairy industry supports
the importance of eliciting the milk-ejection reflex
before starting to express milk. In the dairy cow,
premilking stimulation of the udder increases
serum oxytocin levels (Merrill et al., 1987) and 
results in shorter “machine on” time and a higher
average rate of milk flow (Sagi, Gorewit, & Zinn,
1980; Dodd & Griffin, 1977; Goodman & Gros-
venor, 1983; Gorewit et al., 1983). In the second
edition of Dairy Science, Petersen (1950) cited several
factors that contribute to poor milking: undue ex-
citement at milking time, improper stimulation for
the let-down of milk, too long an interval between
stimulation of let-down and the beginning of milk-
ing, too slow milking, and incomplete withdrawal
of milk. His observations regarding proper milking
techniques parallel many recommendations of pro-
fessionals and the expression techniques human
mothers have discovered on their own. Animal
models of lactation can serve as a frame of refer-
ence from which recommendations can be drawn
and applied. For example:

1. Avoid undue excitement at milking time. Many
women use specific relaxation techniques and
visual imagery before and during pumping.
Feher et al. (1989) reported using a guided 
relaxation audiotape to increase milk output
during breast pumping among mothers of pre-
term infants. Newton and Newton (1948) de-
scribed the adverse effect of a painful or
distracting stimulus during nursing on the milk-
ejection reflex. Pain and psychologic stress can
inhibit the milk-ejection reflex by reducing the
number of oxytocin pulses during suckling
episodes (Ueda et al., 1994). Opiate and B-
endorphin release during stress can block stim-
ulus-related oxytocin secretion (Lawrence &
Lawrence, 1999).

FIGURE 12–1. An American sucking glass circa 1870.

FIGURE 12–2. Expressing the breasts with a syringe
pump, c. 1830.
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2. Elicit the milk-ejection reflex first, 1 to 2 minutes be-
fore pumping begins; massaging with a hot, wet cloth
before milking is the most effective stimulus for let-
down. Mothers have reported using hot com-
presses, showers, and breast massage before
expressing to obtain the best results. Some 
report that they are most successful if they
pump one side while the baby feeds on the
other breast (as with pumping in dairy cattle
when all teats are milked simultaneously), if the
baby elicits the milk-ejection reflex first and
they then pump, or if they hand express first or
massage the breast first and then pump. Upon
nipple stimulation, oxytocin is released in a
pulsatile nature consisting of brief 3 to 4 second
bursts of oxytocin into the bloodstream every 5
to 15 minutes. This shortens and widens the
lactiferous ducts, increasing the pressure inside
the breast and is essential for maximum re-
moval of milk from the breast (Neville, 2001).
Correlations between oxytocin pulsatility on
day two and the duration of exclusive breast-
feeding suggest that the development of an
early pulsatile oxytocin pattern is of impor-
tance for sustained exclusive breastfeeding
(Nissen et al., 1996). Oxytocin can also be re-
leased prior to the baby being placed at breast
and is not dependant solely on tactile stimula-

tion for release. It takes the baby an average of
54 seconds to elicit the milk-ejection reflex on
the first side and 47 seconds on the second
side. A breast pump can take up to 4 minutes
to elicit the milk-ejection reflex (mean 103.2 �
89.2 sec) (Kent et al., 2003: Mitoulas, Lai, &
Gurrin, 2002a).

3. Massage each quarter of the udder during mechanical
milking. Massaging during breast pumping can
markedly increase milk yield. Breast massage
may increase fat content and milk yield when a
baby is at breast. Bowles, Stutte, and Hensley
(1988) and Stutte, Bowles, and Morman (1988)
found that infants gained greater amounts of
weight and mothers experienced little nipple
pain or painful engorgement when the breasts
were massaged by quadrant in an alternating
pattern with the baby’s suckling bursts. Breast
massage represents a form of positive pressure,
which adds to the pressure created within the
milk ducts during let-down. The diameter of
the milk ducts increases by approximately 79
percent after let-down, (Hartmann, 2000) with
duct diameters drifting down after a 1- to 2-
minute period following let-down (Hartmann,
2002). A pump needs to remove milk quickly
before the volume of milk in the ducts de-
creases and another let-down is necessary to
reestablish the pressure gradient between
breast and pump. Adding external compres-
sion probably acts as an “artificial” let-down,
increasing the positive pressure within the
breast and helping milk flow toward the nega-
tive pressure created in the pump. The estab-
lishment of an effective pressure gradient that
can be sustained over a long enough period of
time will contribute to the optimal drainage of
each breast.

4. When hand-milking, avoid point compression and
digging in with the fingertips, which is likely to cause
injury. The Marmet method of hand expression
(Marmet & Shell, 1980) cautioned against this
technique when a mother is hand-expressing
her milk.

5. Remove the milking machine as soon as the milk stops
flowing. Stopping the pump when the milk stops
flowing reduces tissue injury. Many mothers
switch to the other breast when the milk flow

FIGURE 12–3. Expressing breastmilk with a long-
handled lever pump, c. 1830.



326 Prenatal, Perinatal, and Postnatal Periods

slows in the breast being pumped. Some moth-
ers mention that pain is the cue for this switch,
indicating a change in the pressure gradient.
Auerbach (1990b) found that protracted pump-
ing times did not significantly increase milk
yield beyond a certain point. Those who
pumped (sequentially or simultaneously) for
longer than 16 minutes averaged total milk vol-
umes of 55 cc or less. Mitoulas, Lai, and Gurrin
(2002a) found that the rate of milk expression
changed over the course of a 5-minute expres-
sion period, remaining constant the first 2.5
minutes but decreasing by 5 minutes. The vari-
ation among mothers was large, with some
mothers delivering almost 2 oz in the first 30
seconds to others delivering no milk by the end
of 5 minutes. If it takes a particular mother 4
minutes to elicit the milk-ejection reflex, she
may need a much longer time to pump than an-
other mother delivering 99 percent of the milk
in her breasts into the pump within 5 minutes.

The dairy literature includes many recommen-
dations that are applicable to human breast pump-
ing. Even some of the modern electric breast
pumps designed for mothers have similarities to the
agricultural milking units. The Whittlestone pump
has incorporated the design of the double-
chambered teat cups. The suction and rest phases of
a commercial milking unit are either 60/40 or
70/30 (percentage of suction to percentage of rest
per cycle). There are usually 60 cycles generated
per minute (a calf generates about 120 cycles), and
negative pressure is around 375 mm Hg (similar to
the higher pressures seen in many breast pumps, 
including hand pumps).

Breast pumps must also be easy to clean, 
affordable, and accessible. When recommending a
pump, the caregiver should give a specific name
and several places to find it to avoid acquisition of
a pump that may be inappropriate or ineffective
(Figure 12–4). Hospital or medical supply houses
may have pumps originally designed as chest aspi-
rators which are not as suitable for milk expression
as those specifically designed for that purpose. 
Instructions for use may be inadequate, causing
some mothers to forgo pumping and breastfeeding
altogether. Many mothers have complained of the
extra expense incurred if their pump broke (com-
mon with the battery pumps) and required replace-

ment (Walker, 1992). Of 97 battery pumps used in
the survey, 24 broke or stopped generating suction
and had to be replaced (a 25 percent breakage rate).
The life of a battery-operated pump is considered 
to be about 16 weeks (4 months) by some compa-
nies, a much shorter period than many employed
mothers require. Batteries are a major expense for 
mothers who pump regularly; many purchase an
A/C adapter to economize. The cost of the acces-
sory kit and daily rental charges for an electric
pump can be expensive, even with a long-term
rental contract. Some insurance carriers and health
maintenance organizations cover the cost of pump
rentals only while a baby is hospitalized or for only
a limited period of time.

Several mothers in the survey purchased a
hand pump solely to cut cost. Some were dissatis-
fied and purchased a second, more expensive
pump that worked better. Pump prices vary consid-
erably depending upon the type of store or organi-
zation that sells them. Some breastfeeding
programs provide breast pumps at cost to their
clients. Many hospitals give breastfeeding mothers
a high-quality hand pump upon discharge rather
than formula packs. Box 12–1 summarizes recom-
mendations for mothers using a breast pump.

FIGURE 12–4. “They didn’t actually have a breast
pump. . .” (Courtesy of Neil Matteson  1984.)
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BOX 12–1

Recommendations for the Nursing Mother Who Uses a Pump

General Pumping 
Recommendations

1. Read the instructions on the use and
cleaning of a pump before expressing
milk with any product.

2. Wash hands before each pumping 
session.

3. Frequency: For occasional pumping,
pump during, after, or between feed-
ings, whichever gives the best results.
Most mothers tend to express more
milk in the morning. For mothers em-
ployed outside the home, pumping
should occur on a regular basis for the
number of nursings that are missed. For
premature or ill babies who are not at
breast, the number of pumpings should
total 8–10 or more each 24 hours for the
1st 14 days. Initiation of pumping
should be delayed no longer than 6
hours following birth unless medically
indicated. This ensures appropriate de-
velopment and sensitivity of prolactin
receptors. More frequent pumping will
avoid the build-up of excessive back-
pressure of milk during engorgement.

4. Duration: With single-sided pumping,
duration ranges from 10 to 15 minutes
with an electric pump and 10 to 20 min-
utes with a manual pump. If double
pumping with an electric or two bat-
tery-operated pumps, 7 to 15 minutes is
optimal. Encourage mothers to tailor
these times to their own situation.

5. Technique:

● Elicit the milk-ejection reflex before
using the pump.

● Use only as much vacuum as is
needed to maintain milk flow and 
remain comfortable.

● Massage the breast in quadrants 
before and during pumping to in-
crease intramammary pressure.

● Allow enough time for pumping to
avoid anxiety.

● Use inserts or different sized flanges if
needed to obtain the best fit between
pump and breast.

● Avoid long periods of uninterrupted
vacuum.

● Stop pumping when the milk flow is
minimal or has ceased.

Recommendations for Specific
Types of Pumps

1. Avoid pumps that use rubber bulbs to
generate a vacuum.

2. Cylinder pumps:
● When O rings are used, they must be
in place for proper suction.

● Gaskets must be removed after each
use for cleaning to avoid harboring
bacteria in the pump.

● The gasket on the inner cylinder may
be rolled back and forth to restore it
to its original shape.

● The pump stroke may need to be
shortened as the outer cylinder fills
with milk.

● The mother may need to empty the
outer cylinder once or twice during
pumping.
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Hormonal Considerations
When milk expression using a pump is necessary,
the device used must be efficient enough to activate
prolactin and oxytocin release and to efficiently 
remove milk from the breasts.

Prolactin

A steady rise in prolactin during pregnancy 
prepares the breasts for lactation (Neville, 1983).
Prolactin levels rise during pregnancy from about
10 ng/ml in the nonpregnant state to approximately
200 ng/ml at term. Baseline levels do not drop to
normal in a lactating woman, but average about 100
ng/ml at 3 months and 50 ng/ml at 6 months. Pro-
lactin levels can double with the stimulus of suck-
ling. After about 6 months of breastfeeding, the
prolactin rise with suckling amounts to only about

5 to 10 ng/ml. This is accounted for by the in-
creased prolactin binding capacity or sensitivity of
the mammary tissue that allows full lactation in the
face of falling prolactin levels over time. The high
levels of prolactin during pregnancy and early lac-
tation may also serve to increase the number of pro-
lactin receptors and is dependant on tactile input
for stimulation and release. In spite of the impor-
tance of prolactin to lactation itself, prolactin does
not directly regulate the short-term or long-term
rate of milk synthesis (Cox, Owens, & Hartmann,
1996). Once lactation is well established, prolactin
is still required for milk synthesis to occur but its
role is permissive rather than regulatory (Cregan &
Hartmann, 1999).

Prolactin concentration in the plasma is high-
est during sleep and lowest during the waking hours
and operates as a true circadian rhythm (Stern &

BOX 12–1 (cont.)

● Hand position should be palm up
with the elbow held close to the body.

3. Battery-operated pumps:
● Use alkaline batteries, not rechar-

gable batteries.
● Replace batteries when cycles per

minute decrease.
● Interrupt vacuum frequently to avoid

nipple pain and damage if the pump
does not autocycle.

● Use an AC adapter when possible, es-
pecially if the pump generates fewer
than 6 cycles per minute.

● Consider purchasing or renting an
electric pump for pumping that will
continue for longer than 1 or 2
months.

● Use two pumps simultaneously if
pumping time is limited or to in-
crease the quantity of milk obtained.

● Choose a pump in which the vacuum
can be regulated.

● Massage the breast by quadrants dur-
ing pumping.

4. Semiautomatic pumps:

● Vacuum may be easier to control if
the mother does not lift her finger
completely off the hole but rolls it
back and forth rhythmically so that
the vacuum is efficient but not
painful.

5. Automatic electric pumps:

● Use the lowest pressure setting that is
efficient. Mothers may find that
changing the vacuum and/or the cy-
cling characteristics of the pump dur-
ing each expressing session may
increase milk volume.

● Use a double setup (simultaneous
pumping) when time is limited in
order to increase a milk supply, as well
as for prematurity, maternal or infant
illness, or other special  situations.
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Reichlin, 1990). The prolactin response is super-
imposed on the circadian rhythm of prolactin 
secretion, thus the same intensity of suckling stim-
ulus can elevate prolactin levels more effectively
at certain times of the day when the circadian input
enhances the effect of the sucking stimulus (Free-
man et al., 2000). Prolactin levels will only remain
elevated after the first weeks postpartum if the baby
is put to breast, or in the absence of breast 
stimulation by an infant, if a pump is used to 
mechanically maintain prolactin cycling. Small
studies with wide variations in methodology have
demonstrated the ability of various pumps to 
elevate prolactin levels. (Noel, Suh, & Frantz, 1974;
Weichert, 1980; Howie et al., 1980; de Sanctis et
al., 1981; Whitworth et al., 1984; Neifert & Seacat,
1985; Zinaman et al., 1992).

Clinical Implications

1. The function of infant suckling (or mechanical milk
removal) varies between lactogenesis II, the onset of
copious milk production, and galactopoiesis (lacto-
genesis III), the maintenance of abundant milk pro-
duction. Lactogenesis II occurs in the absence
of milk removal over the first 3 days post-
partum, but milk composition and volume will
not proceed along the continuum to maximum
milk production and mature milk composition
in the absence of frequent milk removal after
that time. While suckling (or mechanical milk
removal) may not be a prerequisite for lacto-
genesis II, it is critical for galactopoiesis. De-
layed suckling by the infant, whether due to
premature delivery (Cregan, DeMello, & Hart-
mann 2000), cesarean  delivery (Sozmen,
1992), or other factors that necessitate me-
chanical milk removal, may  affect the timing
or delay the onset of lactogenesis II. Addi-
tional breast pumping after a couple of breast-
feeds before the onset of lactogenesis II has
not been shown to hasten the event or result
in increased milk transfer to the baby at 72
hours (Chapman et al., 2001). In the absence
of a baby at breast, the breasts need to be
stimulated eight or more times every 24 hours.
Pumping only once or twice during the day
and never at night, when prolactin levels are
at their peak, may contribute to delayed lac-
togenesis II. A faltering milk supply in the fol-

lowing weeks may be attributed to the lack of
sufficient prolactin receptors and infrequent
breast stimulation while lactation is being es-
tablished.

2. Painful overdistention of the breasts (secondary en-
gorgement) must be prevented. As alveolar pres-
sure rises, lactation suppression begins. Painful
engorgement lasting longer than 48 hours can
potentially decrease the milk supply. There-
fore, if a baby cannot keep up with a suddenly
increased milk supply, the mother should ex-
press her milk. When milk production begins
in the absence of a baby, pumping frequency
may need to be temporarily increased to pre-
vent involution of the alveoli caused by the
back-pressure of milk and the buildup of sup-
pressor peptides that down-regulate milk vol-
ume. Wilde, Prentice, and Peaker (1995) have
identified this peptide and named it the feed-
back inhibitor of lactation (FIL).

3. Early breastfeeding has a critical period during
which frequent nipple stimulation and milk removal
are necessary for a plentiful milk supply in later
weeks. The clinician should offer management
guidelines with this in mind, especially if
mother and baby are separated. Woolridge
(1995) provided a practical identification of six
separate stages in the lactation process:
● Priming (changes of pregnancy).
● Initiation (birth and the management of early

breastfeeding).
● Calibration (the concept that milk produc-

tion gets underway without the breasts actu-
ally “knowing” how much milk to make in
the beginning). Over the first 3 to 5 weeks,
milk output is progressively calibrated to the
baby’s needs, usually building up (up-regula-
tion) but occasionally down-regulating to
meet the baby’s needs.

● Maintenance (the period of exclusive breast-
feeding).

● Decline (the period after complementary
foods or supplements are added).

● Involution (weaning).

It is the second, third, and fourth time periods
that are crucial to ensuring abundant milk pro-
duction. Close attention must be given to alter-
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ations that could impact the breasts’ ability to
calibrate their milk output to the needs of 
the baby.

Daly et al. (1992, 1993) have shown that the degree
of breast emptying is inversely proportional to the
amount of milk made to replace it; that is, the more
thoroughly that a breast is drained, the more milk is
made. Daly and Hartmann (1995a, 1995b) noted
that breasts with smaller storage capacities may
need to be expressed more frequently than breasts
with larger storage capacities, even though both
types of breasts are capable of synthesizing similar
amounts of milk in 24 hours. Mothers with larger
storage capacities are able to express a higher vol-
ume of milk with each pumping session but not
necessarily more milk in a 24-hour period than
mothers with smaller storage capacities. The vol-
ume of milk expressed is also related to the degree
of fullness of the breast, with a fuller breast yielding
more milk volume when pumped (Mitoulas, Lai, &
Gurrin, 2002a). Full breasts tend to take less time to
achieve the milk-ejection reflex, with a less full
breast taking up to 120 seconds (Hartmann, 2002).

Oxytocin

Oxytocin is responsible for the milk-ejection reflex.
By acting on the myoepithelial processes, oxytocin
causes shortening of the ducts without constricting
them, thus increasing the milk pressure. Cobo et al.
(1967) measured milk-ejection by recording intra-
ductal mammary pressure using a catheter placed
in a mammary duct. Values were measured at 0.19
plus or minus 0.04 in/min and from 0 to 25 mm Hg
on recording paper. Ductal contractions lasted
about 1 minute and occurred at about 4 to 10 con-
tractions every 10 minutes. Caldeyro-Barcia (1969)
reported that intramammary pressure rose 10 mm
Hg after 5 days postpartum with oxytocin release.
Drewett, Bowen-Jones, and Dogterom (1982) and
McNeilly et al. (1983) have shown by minute-to-
minute blood sampling that oxytocin occurs in im-
pulses at about 1-minute intervals. Thus oxytocin
release is pulsatile and variable with intermittent
bursts. These pressure changes cease when suckling
stimulation ends. Oxytocin also responds in the
same way to prenursing stimuli and mechanical
nipple stimulation by a breast pump. The milk-
ejection reflex, initiated by oxytocin release, serves

to increase the intraductal mammary pressure and
maintain it at sufficient levels to overcome the re-
sistance of the breast to the outflow of milk. There
is approximately 30 to 35 ml of milk ingested by
the infant per milk-ejection (Hartmann, 2002). Milk
ducts stay dilated approximately 1.5 to 3.5 minutes
following let-down (Hartmann, 2002) making it
beneficial to elicit multiple let-downs during the
course of a pumping session.

Pumps

Mechanical Milk Removal

A pump does not pump, suck, or pull milk out of the
breast. It reduces resistance to milk outflow from the
alveoli, allowing the internal pressure of the breast
to push out the milk. The milk-ejection reflex pro-
duces an initial rise in the intramammary pressure;
because of the pulsatile nature of oxytocin release
and its short half-life, periodic rises in ductal pres-
sure maintain the pressure gradient over time.

The classic work on breast pumps conducted
by Einar Egnell (1956) was based on research in
dairy cattle and Egnell’s own experiments with a
pump that created periodic and limited phases of
negative pressure. Egnell assumed that the milk-
secreting alveoli of the breast and the cow udder
were similar, even though the two organs are
anatomically different and do not drain in the same
way. He postulated that the quantity of milk se-
creted is regulated by the counterpressure it exerts.
This counterpressure rises as milk fills the available
space; secretion ceases when the pressure reaches
28 mm Hg. Egnell’s pump created a maximum neg-
ative pressure of 200 mm Hg below atmospheric
pressure (760 mm Hg). He based this setting on pre-
vious research done with an Abt pump (on human
mothers), which produced 30 periods of negative
pressure per minute and was reported to rupture
the nipple skin in every third breast. Placing his set-
tings well below this level to avoid damaging the
human nipple, Egnell calculated the difference be-
tween the pressure-filled alveoli and his pump’s
negative pressure as 760 + 28 – 560 = 228 mm Hg.
He maintained that it was the pressure within the
breast that activated milk outflow.

Egnell’s original pump operated in four phases
per cycle, with one cycle lasting from one initiation
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of suction to the next initiation of suction: (1) a 
period of increasing suction that is relatively short,
(2) a decreasing phase of suction, (3) a resting phase,
and (4) a slight amount of positive pressure when
the decreased suction phase is finished. Egnell con-
tended that mechanical pumping was safer than
manual expression because he feared that the
“high” positive pressure generated by “squeezing”
the breast could damage the alveoli and ducts. He
also speculated that manual expression would leave
too much milk in the breast, a common concern in
the dairy industry. However, in countries where
manual expression is used to obtain mothers’ milk
when the baby is unavailable, increased breast dam-
age has not been reported. Many pump manufactur-
ers still use Egnell’s pressure settings as a guide.
However, various pumps are still capable of gener-
ating more suction than stated in his calculations.

The vacuum applied to the breast by an infant
during suckling is not constant. The vacuum is ini-
tiated, it rises, it is released, and it is maintained
with a basal resting pressure to keep the nipple in
the mouth. The vacuum stretches the teat to ap-
proximately twice its resting length, with a 70 per-
cent reduction of the teat’s original diameter
(Smith, Erenberg, & Nowak, 1988; Weber, Wool-
ridge, & Baum, 1986). Speculation on the function
of vacuum ranges from thoughts that (1) vacuum fa-
cilitates the refilling with milk of the ducts within
the teat following each swallow, or that (2) milk is
released from the teat by vacuum caused when the
jaw lowers and enlarges the oral cavity (Smith,
Erenberg, & Nowak, 1988). An infant feeding at
breast achieves a range of 42 to 126 suck cycles per
minute with a mean of 74 sucks per minute (Bowen-
Jones, Thompson, & Drewett, 1982). Suction is ap-
plied over approximately half of the suck cycle
(Halverson, 1944). However, vacuum or suction is
not the only force that an infant employs to extract
milk from the breast. A compressive force from the
tongue and jaw is also applied during the suction
cycle to more effectively create milk transfer from
the breast to the baby.

Computer modeling that compares breastfeed-
ing and breast pumps has shown that there is an op-
timal time during the suction cycle when an infant
applies the compressive peristaltic force of the
tongue. This results in an asymmetric compression
of the teat between the tongue and hard palate.

Using a model that applied symmetric peristaltic
compression of the teat during a suction cycle, Zop-
pou, Barry, and Mercer (1997a) found that the com-
pressive force applied at the optimal time and
speed during the suck cycle could significantly 
increase the mean fluid flow through the teat, while
a compressive force applied at the wrong time in
the pressure cycle restricted the flow of fluid. A
compressive force applied by a breast pump ap-
proximately a quarter of the way through the suc-
tion cycle increased the milk volume over one
suction cycle by 15 percent, while a compressive
force that compressed the teat early in the suction
cycle restricted milk flow into the teat, reduced milk 
volume (Zoppou, Barry, & Mercer, 1997b).

Compression

Whittlestone (1978) described a breast pump that
not only accommodated the simultaneous pumping
of both breasts but further adopted principles from
the commercial dairy milking machines of provid-
ing a compressive force to the breast from a liner
inside the pump flange that rhythmically contracted
around the teat. He called this a physiologic breast-
milker. Alekseev et al. (1998) found that adding the
compressive stimulus changed the dynamics of
milk expression. Using an experimental pump
where the compressive stimulus could be switched
on and off, it was found that in a 3- to 5-minute 
period of pumping, 50 percent of the milk could be
removed from the breast, but when the compres-
sive stimulus was turned off it took 1.5 to 2.0 times
longer to express this volume of milk. Currently,
the Whittlestone Breast Expresser (Figure 12–5)
employs a compressive liner in its flanges.

The Whisper Wear breast pump (Figure 12–6)
is worn under the bra and utilizes a flexible mas-
saging cup. Some of the other pumps have a soft
flange that collapses over the teat when vacuum is
applied.

The Evolution of Pumps

As breastfeeding rates increased and reasons for
pumping changed, mothers and professionals have
demanded products that are safe, efficient, and 
effective in both initiating and maintaining a good
milk supply. The breast pump market offers a 
bewildering array of devices from which to choose.
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Three broad classifications of breast pumps will be
discussed in this chapter: (1) hand pumps that gen-
erate suction manually, (2) battery-operated pumps
with small motors that generate suction from power
supplied by batteries, and (3) electric pumps in
which suction is created by various types of electric
motors. A photograph showing an example of each
type of pump will be included in the chapter. There
is no intent to recommend any one pump. A listing
of companies that sell breast pumps can be found in
Appendix 12–A. Descriptions and pictures of
pumps can be found at the company Web sites.

A Comparison of Pumps
Hand pumps are popular, relatively inexpensive,
and readily available. Much information on the 
efficiency of hand pumps is anecdotal; some pumps
work quite well, whereas others suffer from poor
suction, excessive suction, cylinders that pull apart
during pumping, and user fatigue from the repeated
motions necessary to work the pumps. A few stud-
ies have examined the efficiency of hand pumps, as
well as their ability to influence prolactin levels, the
volume of milk expressed, and its fat and energy
content. These studies are difficult to compare be-
cause study design and methodology vary widely.
The results may depend on single or random milk
samples, and on measurement of milk components
obtained at different postpartum times.

Zinaman et al. (1992) studied differences in the
volume of milk obtained and prolactin stimulation
by various types of breast pumps, as well as by
the mother’s baby, in 23 women who were 28 to
42 days postpartum. Their results showed that a
double setup (in which both breasts are pumped
simultaneously) electric pump did better in stimu-
lating prolactin levels than did battery or manual
pumps, or hand expression, when only one breast
was stimulated at a time. The White River electric
pump was reported to stimulate the highest pro-
lactin levels, cycling at 40 times per minute. Milk
volumes were highest with this pump. Lowest milk
volume was with hand expression and the Gentle
Expressions battery pump, which produced 6 to
10 cycles per minute. When mothers rated their
satisfaction with the pumps, the White River elec-
tric rated as one of the more uncomfortable to use.
A singular problem with this study was its com-
parison of double pumping to breastfeeding a sin-
gle baby or sequential pumping of one breast at a
time. A more reliable test of pump efficacy would
be to control for breast stimulation by using moth-
ers of twins when comparing double pumping––or
using other double-pump setups or two pumps 
simultaneously. Neifert and Seacat (1985) has
shown the greater prolactin rise when both breasts
are expressed simultaneously.

Fewtrell, Lucas, and Collier (2001) compared
the efficacy of the Avent Isis manual pump and

FIGURE 12–5.
The Whittlestone 
Breast Expresser. (Cour-
tesy of Whittlestone, Inc.,
Benicia, CA.)
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the Egnell electric pump in mothers who delivered
preterm infants less than 35 weeks gestation. At 7
to 10 days, the mothers evaluated “consumer” char-
acteristics of their assigned pump (ease of use,
amount of suction, comfort, pleasant to use, and
overall opinion of the pump). Mothers did not use
or compare both pumps to each other. While moth-
ers rated the Avent Isis as a more comfortable
pump, mothers in both groups pumped a mean of
3 times per day with a mean volume of < 7 ounces
a day (199 ml/day, range 57 to 323 ml with the
Avent Isis and 218 ml/day, range 126 to 341 ml
with the electric pump). It is difficult to concur
with the authors’ conclusions that the manual pump
reflected a significant advance in pumping milk for
preterm infants when milk output was so low for
the amount of time spent pumping. The study did
not address the ability of the pumps to initiate a
milk supply or maintain milk production over a
long period of time.

Fewtrell et al. (2001) compared the efficacy of
the Avent Isis manual pump and the Medela Mini
Electric pump in term 8-week-old babies. Each
pump was tested on a single occasion with the sec-
ond pump tested 2 to 3 days after the first, and the
mothers rated the pumps on the same “consumer”
scale as above. The rating factor for the mothers
was only if the pump was pleasant to use, not the
volume of milk expressed. These data also showed
that irrespective of which pump was tested as the

second pump, milk volumes were increased. How-
ever, when the second pump was the mini-electric,
milk volume was 164 ml �73 compared to 149 ml
�71 with the manual pump. The value of this study
remains unknown, as neither of the study pumps
was used over time or validated as being capable of
sustaining milk production in a mother who is de-
pendant on a pump for this purpose.

Manual Hand Pumps

The various types of hand pumps rely on differing
mechanisms to generate suction.

Rubber Bulb Models. Rubber bulb pumps are
seldom seen in current clinical practice. Squeezing
and releasing a rubber bulb generates a vacuum
in these pumps. In most “bicycle horn” pumps, the
rubber bulb is attached directly to the collection
container. Some manufacturers separated the bulb
from the collection container by modifying the
angle at which it is attached to the pump or by
adding a length of tubing. These modifications were
thought to reduce the high potential for bacterial
contamination of the bulb caused by the easy back-
flow of milk. Backflow risk is reduced when the
bulb is separated from the collection container.
Vacuum control on these pumps is extremely dif-
ficult, thus increasing the likelihood of nipple pain
and damage. Even with the use of a blood pres-
sure-type bulb, vacuum control is left to chance.

FIGURE 12–6. The Whisper Wear
breast pump. (Courtesy of Whisper
Wear, Marietta, GA.)
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The “bicycle horn” pumps are inexpensive, but
collect only about one half ounce of milk at a time
and must be emptied frequently. The other pumps
collect milk in a bottle. Mothers often complain of
nipple pain during pumping and low milk yields,
especially if they have used these pumps for more
than a few weeks. Most mothers no longer see
these pumps in stores but some models may still
be available and are a poor choice in any cir-
cumstance.

Squeeze-Handle Models. Squeeze-handle mod-
els (Figures 12–7 and 12–8), such as Avent Isis,
Ameda One-Hand, Gerber Manual, and Evenflo 
ComfortEase Manual, involve squeezing and re-
leasing a handle that creates suction in the pump.
They are typically used for occasional pumping and
are a type that can be used when no electricity is
available. These pumps are easily cleaned but their 
operation may present difficulties for women with
hand or arm problems, such as arthritis or carpal
tunnel syndrome. The hand and wrist can tire eas-
ily with repeated use.

Cylinder Pumps. Cylinder pumps include prod-
ucts such as Ameda Cylinder Hand pump, Evenflo
Manual, Omron Kaneson, Medela Spring Express
and Manual Ease, PumpExpress, and PumpExpress
Mini (CAMP Healthcare, the former White River
pumps). All of these pumps, except for the Medela
and Evenflo, consist of two cylinders. The outer
cylinder generates vacuum as it is pulled away from
the body. The inner cylinder with the flange is
placed against the breast; a gasket at the other end
helps form a seal with the edge of the outer cylinder.
Gaskets may need to be replaced occasionally if they
dry out, shrink, or lose their ability to form a seal.
Gaskets can harbor bacteria and must be removed
during cleaning, contrary to some user instructions.
When placing the gasket back on the cylinder, roll it
back and forth over the cylinder to help restore the
shape. Some pumps come with extra gaskets.

FIGURE 12–7. The Avent Isis squeeze handle man-
ual pump. (Courtesy of Canon Babysafe Ltd.,
Suffolk, England.)

FIGURE 12–8. The Ameda One-Hand pump. (Cour-
tesy of Hollister/Ameda-Egnell.)
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Small plastic or silicone inserts can be placed in
the inner opening to custom fit the pump to the
breast. Silicone liners are available for some
pumps; these are designed to collapse against the
breast during the suction phase to provide external
positive pressure. These pumps are lightweight, not
too expensive, and easily cleaned.

Before recommending any of these pumps, the
clinician should check if the pump automatically 
interrupts vacuum at a preset level, if there are 
adjustable vacuum settings, and if the pump has a
collection bottle rather than an outer cylinder where
milk accumulates during pumping. Some pumps
also provide an extra cylinder for milk storage or
have an angled rather than a straight flange. Some
mothers report that the angled flange does not work
as well as the straight pumps. As the outer cylinder
fills with milk, the gasket is repeatedly dunked in the
milk. Mothers who express more than 3 oz of milk
at a time may have to empty these pumps more than
once in a single pumping episode.

Efficiency of use varies from brand to brand.
Some can also be adapted for use on the larger elec-
tric pumps. Higher vacuum is generated as the
outer cylinder fills with milk. Mothers may need to
shorten the outward stroke after collecting more
than 1 oz.

Battery-Operated Pumps

Examples of battery-operated pumps include Even-
flo Personal Comfort, Lumiscope Gentle Expres-
sions, Omron Mag Mag, Medela Mini Electric,
First Years Electric/Battery and Natural Comfort,
and Gerber Battery/Electric pumps. The Whisper
Wear pump is battery operated but is worn under
the bra like breast shells and operates hands-free
once secured in place. These pumps use a small
motor with usually either size AA 1.5-volt batter-
ies or size C batteries. Most have a vacuum ad-
justment mechanism. Vacuum in some pumps can
take up to 30 seconds to reach maximum level
and is regulated by how frequently the vacuum is
interrupted.

Some of these pumps have a button to press
in order to release the vacuum periodically and 
to simulate the rhythm of a nursing baby. All 
take varying periods of time for the recovery of
suction following each release. This limits the num-
ber of suction/release cycles per minute to as few

as 6 and may require relatively long periods of
vacuum application to the nipple. To compensate
for this, some mothers leave the suction on for
much longer than the pump instructions recom-
mend. Mothers in one survey mentioned 30 to 60
seconds. Four women never interrupted the suc-
tion during the entire pumping session because
they could not get the milk flow restarted follow-
ing vacuum interruption. Some pumps have pre-
set automatic cycling.

Several pumps have AC adapters to decrease
battery use. A major complaint about these pumps
is their short battery life. This affects pumping 
efficiency because fewer cycles are generated as
the batteries wear down. Batteries may have to 
be replaced as frequently as every second or third
use. Rechargeable batteries are an option, but they
usually require charging each night and may not
produce as many cycles per minute as alkaline bat-
teries. AC adapters usually allow the maximum
number of cycles per minute that the motor can
produce. Maximum suction after each vacuum 
release will often continue decreasing in amount
throughout the pumping session. In contrast, 
the Medela battery pump automatically produces
32 cycles per minute with alkaline batteries, 30 
cycles per minute with rechargeable batteries 
and 42 cycles per minute with the A/C adap-
ter. The Evenflo pumps generate 38 cycles per
minute.

Battery pumps require only one hand to op-
erate, are lightweight, and are popular with moth-
ers employed outside the home. Some mothers use
two battery-operated pumps simultaneously to de-
crease pumping time when they are on a tight
schedule. Mothers who plan to pump for several
months while at work may consider a personal use
larger pump or a long-term rental contract for an
electric pump, because battery replacement can be
very expensive––as can artificial formula if it must
be used to substitute for breastmilk. Some of the
pumps operate with a quiet hum while others are
very noisy.

The Whisper Wear pump is worn under the bra
and automatically cycles 30 to 70 times per minute
as it has an initial rapid cycling phase as well as a
flexible massaging cup that adds an element of posi-
tive pressure. The settings can be independently
controlled for each breast. Battery life is up to 50
hours.
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Electric Pumps

Electric breast pumps fall into one of three cate-
gories:

● Small semiautomatic pumps: Gerber, Nurture
III.

● Personal use pumps: Medela Pump in Style,
Ameda Purely Yours. (Figure 12–9) (light-
weight portable pumps often used by em-
ployed mothers)

● Institutionally used pumps, such as those com-
monly rented and/or used in the hospital:
Medela Lactina, Classic, and Symphony,
Ameda Elite, Lact-e, and SMB, CAMP ProFlo
(the former White River pump), Whittlestone
Breast Expresser.

Various types of electric motors are used in this
group of pumps to generate suction. Semiautomatic
pumps (Figure 12–10) require the mother to cycle
suction by covering and uncovering a hole in the
flange base, a process that creates a pumping rhythm
designed to simulate the pattern of a suckling baby.
These pumps maintain a constant negative pressure.
Some lack a dial or mechanism to adjust the amount

of suction. The actual amount of vacuum delivered
to the nipple is determined by the degree of closure
of the hole in the flange base. Many mothers learn to
roll their finger three fourths of the way off the hole

FIGURE 12–9.
A personal use,
pump-in-style
model. (Courtesy of
Medela Inc.,
McHenry, IL.)

FIGURE 12–10. The Nurture III, a small semiauto-
matic pump. (Courtesy of Bailey Medical Engineering,
Los Osos, CA.)
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rather than to lift the finger completely, to generate
vacuum faster for the subsequent cycle by prevent-
ing complete interruption of vacuum. However, too
much negative pressure, or negative pressure ap-
plied for too long a period, increases the risk of dam-
age to the nipple and underlying vascular structures.
The initiation of suction places the greatest pressure
on the nipple; thus it is most desirable that a pump
generate suction quickly.

Automatic electric pumps are designed to cycle
pressure rather than to maintain it. Because Egnell
(1956) observed nipple damage when cycles were 2
seconds long (30 per minute), manufacturers in-
creased the number of cycles so that they more
closely simulate that of a nursing baby. Pressure set-
ting parameters on these large pumps also attempt
to mimic that of an infant. Mean sucking pressures
of most full-term infants range from -50 to -155 with
a maximum of –220 mm Hg (Caldeyro-Barcia,
1969). In pumps that have a preset pulsed suction
(automatic pumps), there is typically a 60/40 ratio.
Negative pressure is applied for 60 percent of the
cycle; 40 percent of the cycle is the resting phase.
The Medela Classic/Lactina pattern has a fixed
number of cycles per minute (48) with relax times
becoming longer in lower vacuum ranges. The
Medela Symphony (Figure 12–11) operates with a

“stimulation” phase at the start of the pumping ses-
sion at 120 cycles per minute with variable ad-
justable vacuum of 50 to 200 mm Hg. This causes a
change in the “expression” phase to cycle between
54 to 78 cycles per minutes with vacuum from 50 to
250 mm Hg. The number of cycles per minute
varies in this pump according to the set vacuum
with higher vacuum levels resulting in lower cycles
per minute. At a minimum vacuum of 50 mm Hg
the Symphony applies 78 cycles per minute, and at
the maximum vacuum of 250 mm Hg, 54 cycles
per minute are applied. The maximum pressure
that these pumps will generate at their normal
(high) setting is approximately 220 to 250 mm Hg.
By comparison, the Nurture III semiautomatic
pump produces 220 mm Hg after about 2.5 seconds
using a single collecting kit (approximately 24 cy-
cles per minute). With the double collecting kit, this
same pump takes about 3.25 seconds to achieve this
level, generating about 18 cycles per minute.

Negative pressure––a function of the volume of
air in the accessory kit––increases as the bottle fills
with milk. The pressure generated varies with dif-
ferent sized bottles (collecting containers) and from
one manufacturer to another. When double-pump
setups are used (with two collecting containers
being filled simultaneously), the potential for very

FIGURE 12–11.
The Medela Sym-
phony Pump.
(Courtesy of
Medela Inc.,
McHenry, IL.).
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low negative pressure exists when the containers
are empty; negative pressure increases as the bot-
tles fill. Most accessory kits attempt to compensate
for this by separating the collection containers from
the power source so that the amount of air in the
system remains constant regardless of the amount
of fluid in the collection container. If a mother is
using an accessory kit or pump without a similar
feature, she can compensate by using a smaller col-
lection bottle (Vol-u-feeders fit on some pumps),
turning down the vacuum as the bottle fills, empty-
ing the bottle more frequently, or cycling the suc-
tion more frequently on the hand, battery-operated,
or semiautomatic pumps.

The Whittlestone Breast Expresser does not
use alternating vacuum pulses but generates about
147 mm Hg on a constant basis with the inner
flange liners rhythmically compressing the breast
45 times per minute.

Simultaneous and/or Sequential
Pumping
All of the automatic electric pumps and a few of
the battery-operated pumps have collection kits
that allow pumping both breasts at the same time.
Neifert and Seacat (1985) reported the experiences
of 10 mothers who were 2 to 7 months postpar-
tum. The women alternated between sequentially
pumping each breast for 20 minutes and then
pumping both breasts simultaneously for 10 min-
utes. Milk yield was about the same with both 
techniques but was obtained in one half the time
with lower pump suction (320 mm Hg versus 260
mm Hg) when pumping was simultaneous. They
also found a significantly higher prolactin rise with
double pumping. This is similar to Tyson’s report
(1977) of a doubling in prolactin rise when two 
infants were put to breast simultaneously and
echoes the findings of Saint, Maggiore, and Hart-
mann, (1986), who reported larger milk volumes
in mothers of twins (up to double that of single-
ton mothers).

Auerbach (1990b) studied 25 mothers with ba-
bies between 5 and 35 weeks of age. She investi-
gated the amount of milk obtained with single and
double pumping, whether it takes longer to pump
with a single setup compared to a double setup,
and whether the milk fat varies between the 
two methods of pumping. Results showed that 

highest milk yields with single pumping occurred
over 10 to 15 minutes. With double pumping, max-
imum milk volumes were seen in 7 to 12 minutes.
The maximum yield overall occurred with double
pumping. Milk fat concentrations were only slightly
higher for double pumping sessions with no time
limits. However, the mothers preferred double
pumping three to one. Mothers’ preferences re-
garding pumping regimens usually predicted 
how they obtained the highest yields. Groh-Wargo
et al. (1995) studied 32 preterm mothers, half of
whom pumped each breast in sequence; the other
half pumped both breasts simultaneously. Daily 
frequency of pumping in both groups ranged from
three to nearly five times. The single pumping
group averaged 24 minutes for each pumping 
session; the bilateral pumping group expressed
milk for an average of 16 minutes per session.
Other aspects of simultaneous (SIM) versus 
sequential (SEQ) pumping have been studied, help-
ing the clinician to construct pumping guidelines
tailored to maximizing milk output for mothers en-
countering a variety of problems or situations
(Table 12–1).

A number of factors combine to result in opti-
mum milk expression: vacuum generated by the
pump, cycling patterns of the vacuum, compressive
forces from the pump flange, compressive forces
external to the pump, oxytocin pulses, sequential or
simultaneous pumping, number of times per day
and per week of pumping sessions, time postpartum
when pumping was initiated, type of flange, proper
fit of the flange, comfort, etc. (Table 12–2).

Flanges
Most pumps have hard plastic shields called
flanges. Some may have softer plastic or silicone
flanges, soft inner liners, soft inserts, projections on
the flange that compress the breast when vacuum is
applied, or inserts that change the diameter of the
nipple opening. The CAMP Healthcare ProFlo
electric and their two manual pumps (formerly the
White River pumps) use a silicone flange available
in one size that varies in thickness over the flange
and down into the shank. The thinner areas and
projections collapse more deeply over the breast
during the vacuum phase.

The Whittlestone Breastmilker Pump, devel-
oped in New Zealand, is a double-pumping flange
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Table 12–1

METHODS OF MILK EXPRESSION: SELECTED STUDIES

Study Findings
Neifert & Seacat, 1985

n=10 term infants
Auerbach, 1990b

n=25
5–35 weeks postpartum
term infants

Groh-Wargo et al., 1995
n=32
Preterm infants
Pumped 3–5 times/day

Hill, Aldag, & Chatterton,
1996

n=9
Preterm infants
Pumped 5 times/day dur-
ing hospital stay
Pumped 8 times/day at 
home through day 42

Hill, Aldag, & Chatterton,
1999

n=39
Preterm infants
Pumped 8 times/day

Hill, Aldag, & Chatterton,
2001

n=39
Preterm infants
2–5 weeks postpartum

Jones, Dimmock, & 
Spencer, 2001

n=36
Preterm infants
4 days total study time

Milk yield similar, volume obtained in half the time with SIM with lower vacuum 
levels; increased prolactin rise with SIM.
SIM = highest milk yields in 7–12 minutes; higher milk volume
SEQ = 10–15 minutes to reach maximum milk yield

SIM = 16 minutes/session; 7.6 � 3 hours/week
SEQ = 24 minutes/session; 11.1 � 3.1 hours/week
Average 28 pumping sessions/week = 400 ml/day of milk did not see increased 
prolactin.
SEQ 5x5x5x5 20 minutes total; milk volumes decreased after 25 days; proportion of
prolactin at day 42 was 52% of level at day 21.
Milk yield ranges 158.4 g day 3–505.8 g day 20; SIM milk volumes continued to
rise over entire study time; prolactin at day 42 was 85% of level at day 21.
Milk volume ranges 41.4 g day 3 to 741 g on day 41.

SIM 10 minutes; milk weights higher each week of the study in SIM; pumping 
frequency=31 + 11.93 times/to 45 + 10.88 times.
SEQ 5x5x5x5 for 20 minutes; pumping frequency=28 � 8.9 times/week to 41 �
9.05 times/week.
Hours from birth to initiation of pumping:

SEQ-9.7 hours to 101 hours (4.2 days)
SIM-28.28 hours to 84.3 hours (3.5 days)

Milk weights inversely correlated to number of hours from birth to initiation of pump-
ing.
Milk weights positively correlated with weekly frequency of pumping and Kangaroo
Care.
Studied median number of hours from birth to initiation of pumping and median
frequency of pumping over weeks 2–5 to categorize subjects into high and low
pumping frequency and early and late pumping initiation.
Early initiation = 30.9 � 11.4 hours post delivery.
Late initiation = 82.0 � 37.9 hours post delivery.
Low pumping frequency group = 4.9 times/day; range = 2.6–6.14 times/day.
High pumping frequency = 7.0; range 6.25–8.10 times/day.
Mothers with both late initiation and low frequency had lowest milk weights.
Frequency of pumping was primary influence on milk weights.
Compared simultaneous and sequential pumping on milk volume and energy yield.
Secondary aim: measure the effect of breast massage on milk volume and fat con-
tent.
Milk yield per expression:

SEQ with no massage = 51.32 ml
SEQ with massage = 78.71 ml
SIM with no massage = 87.69 ml
SIM with massage = 125.08 ml

Fat concentrations were not affected.

SIM Simultaneous (double) pumping
SEQ Sequential pumping



Mechanics

Baby Hand Expression Hand Pump Battery Pump Electric Pump
Cycles per minute
Duration of 
vacuum
Duration of rest
Volume of milk 
per suck
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Table 12–2

COMPARISON OF PRESSURE, HORMONAL RESPONSES,
AND MECHANICS AMONG VARIOUS METHODS OF
BREASTMILK REMOVAL

Negative Pressure Ranges

Baby Hand Expression Hand Pump Battery Pump Electric Pump
50–241 mm Hg None 0–400 mm Hg 50–305 mm Hg 10–500 mm Hg
50–155 mm Hg average
Basal resting pressure to 
keep nipple in mouth 
70–200 mm Hg

Positive Pressure Ranges

Breast and Milk- Hand
Baby Ejection Reflex Expression Hand Pump Battery Pump Electric Pump
Tongue 
.73–3.6 mm Hg

Jaw
200–300 mm Hg

28 mm Hg
when breast is
full

10–20 mm Hg
with milk-
ejection reflex

Theoretically
could exert
>760 mm Hg,
which is at-
mospheric
pressure

None to 
minimal

None to 
minimal

Without com-
pression stimu-
lus, none to
minimal
With compres-
sion stimulus

55–550 ng/ml

5–15 units/ml
100 mU released
during 10 minutes

67 ng/ml
28–42 days
postpartum

67 ng/ml
28–42 days
postpartum

59.7 ng/ml
28–42 days
postpartum

46–405 ng/ml
Single pumping
92.1 � 29.2
ng/ml
Double 
pumping
136 � 31.6
ng/ml

36–126 cycles
.7 seconds

.7 seconds

.14 ml/suckle at
the beginning of
a feeding
.01 ml/suckle at
end of feeding

Variable
None

Variable

Variable
Variable

Variable

5–60 cycles
1–50 seconds

2–84 cycles
1–3 seconds

Prolactin Basal
levels up to 
200 ng/ml first 10
days
10–90 days
60–110 ng/ml
90–180 days
50 ng/ml
180 days to 1
year 30–40 ng/ml
Oxytocin

Hormonal Response Ranges
Baby Hand Expression Hand Pump Battery Pump Electric Pump
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design based on milking techniques used by the
dairy industry. The Whittlestone design was an an-
swer to early mechanical milking devices used on
domestic animals, which consisted of a single-
chambered teat cup attached to a vacuum source
that withdrew milk by simple suction (Woolford &
Phillips, 1978). This design was inefficient, and the
cows objected to the discomfort. The teat cup that
is now used consists of a metal case lined with soft
rubber. The milking apparatus produces a regular
collapsing of the rubber liner against the teat to
cause stimulation. The Whittlestone breast cups
consist of a solid casing attached to a pulsating vac-
uum source. A foam pad in the cup case is held in
place by a liner. When negative pressure occurs in
the cup case, the liner moves against the pad, and
the nipple and areola are drawn down into the 
conical portion of the liner (Whittlestone, 1978).
Mothers reported that this pump is comfortable 
and efficient with a full milk supply. The current
Whittlestone Breast Expresser uses a silicone liner
and a lower vacuum level. The Whisper Wear
pump utilizes a flexible massaging cup.

Johnson (1983) measured several aspects of
flanges, including the diameters of the outer open-
ing (flare), the inner opening, the depth of flare, and
the length of the shank. She measured negative
pressure at the inner opening of the flange and re-
ported that the smaller the nipple cup the greater
the pressure exerted on the tip of the nipple. The
larger and deeper flanges may provide greater stim-
ulation of the areolar region of the breast. Zinaman
(1988) repeated the same measurements on 11
manual pumps, 4 battery pumps, and 7 electric
pumps. Comparing these measurements among
pumps highly rated in the other studies showed that
the diameter of the flange ranged from 60 to 69
mm, depth ranged from 25 to 30 mm, and the inner
opening was between 21 and 26 mm for the man-
ual pumps. A woman with a large or wide nipple
may have difficulty with a flange that has a small
opening or a narrow slope.

Because one size of flange does not fit all
breasts, some manufacturers provide a choice of
different sized flanges (Table 12–3), silicone flange
liners, or small plastic inserts that are placed at the
level of the inner opening to change the diameter of
the shank and inner opening. Silicone or soft plas-
tic flange liners are supposed to cushion the pump-
ing forces and are purported to “massage” the

breast or mimic external compressive forces. In-
serts placed in the flanges are designed to provide a
better fit between pump and breast.

When vacuum is applied, the nipple and part
of the areola elongate and are drawn past the inner
opening and down into the shank or nipple 
tunnel (Biancuzzo, 1999). In general, the pump is
more likely to be effective when the flange accom-
modates the anatomic configuration of the particu-
lar breast. However, mothers have various sized
nipples. Zeimer and Pidgeon (1993), Stark (1994),
and Wilson-Clay and Hoover (2002) measured 
nipple diameters that ranged from <12 mm at base
to >23 mm at base. Wilson-Clay and Hoover
(2002) also observed that nipples swell during
pumping. Thus a mother with large nipples may
find that a standard size flange is too small to 

Table 12–3

FLANGE SIZES

Flange Nipple
Company Options Tunnel Diameter

Avent One standard 22.2 mm
flange with 
projections

Whisper Wear One size 22.0 mm

Ameda Custom flange 30.5 mm

Custom flange 28.5 mm
with insert

Standard flange 25.0 mm

Standard flange 23.0 mm
with reducing 
insert

Standard flange 21.0 mm
with Flexishield

Medela Personal Fit small 21.0 mm

Personal Fit 24.0 mm
standard

Personal Fit 27.0 mm
large

Personal Fit 30.0 mm
extra large

Blown glass 40.0 mm
flange
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accommodate both the large nipple and subsequent
swelling. Clinicians have observed damage on 
the areola presenting as suction rings or cracks at
the junction of the nipple and areola from flanges
that are too small. Such a misfit between flange and
breast could endanger milk production if the teat
were strangulated to the point where little to no
milk could be expressed. Wilson-Clay and Hoover
(2002) speculate that if a mother has a nipple size of
approximately 20.5 mm (or the size of a US nickel)
or larger she may benefit from using a larger than
standard size pump flange. Lacking a clinical algo-
rithm for nipple size and flange selection that would
provide a path for decision making, some health
professionals who have access to autoclaving or
similar sterilizing facilities offer mothers the oppor-
tunity to try several different brands of breast
pumps and flange sizes in order to ascertain optimal
fit before they purchase or rent a pump.

Miscellaneous Pumps

Pedal Pumps

Medela, Inc., and BreastPump.Com, Inc., manufac-
ture breast pump pedals that generate vacuum by
pressing a foot down on a pedal. The leg muscles
tend to be stronger than are hand and arm muscles;
thus this type of a pump may be useful for women
with a compromised upper body, arms, or hands.
The pumps run without electricity and may accom-
modate a number of different flange and tubing
sets. Their effectiveness in comparison to other
pumps on the market is not known.

Clinical Implications Regarding
Breast Pumps
The concerns of health professionals may vary 
considerably from those of mothers and typically
center around safe collection techniques and the
maintenance of low bacteria counts in the ex-
pressed milk. Of equal importance are choosing the
right pump for each individual situation, providing
appropriate pumping instructions, and tempering
all this with a consideration of the emotional toll
that pumping can sometimes exact.

The professional literature includes reports of
bacterial contamination of breastmilk and breast

pumps. Factors related to nipple cleansing, hand
washing, collection technique, type of pump, feed-
ing method of preterm infants, pump-cleaning 
routines, and gestational age of the baby have all
been identified as contributing to concern over high
bacteria counts in expressed milk. Expressed breast
milk is not sterile (el-Mohandes et al., 1993b).
There is considerable disagreement over what con-
stitutes an acceptable bacteria count, especially if
the recipient of the milk is a preterm infant (el-
Mohandes et al., 1993a). Caution must be exercised
in reviewing the literature because certain institu-
tional practices may actually increase the likelihood
of contamination problems with expressed milk.

With the increased use of both hand and electric
pumps in the 1970s, many reports described contam-
inated milk as one source of bacteremia, but the re-
ports lacked conclusive epidemiology. Hand
expression of breastmilk showed lower bacteria
counts than breastmilk obtained by manual or elec-
tric pumps when pumps first began to be commonly
used. Donowitz et al. (1981) reported an outbreak of
Klebsiella-caused bacteremia in a neonatal intensive
care unit (NICU). The electric breast pump was
grossly contaminated and lacked proper bacterial
surveillance. Once gas sterilization of pump parts
was required between each mother’s use of the
equipment, the problem disappeared. However, all
five affected babies in the report were fed milk by the
nasoduodenal route, which delivers the milk directly
to the small bowel, thus bypassing the protective ac-
tion of gastric acid in the stomach. Four of the five in-
fants had received broad-spectrum antibiotic
therapy prior to the contaminated feedings, and
therefore received contaminated milk in a bowel
with altered protective gastrointestinal flora. Such a
practice predisposes an infant to infection given
even small challenges of bacteria.

Gransden et al. (1986) reported an outbreak of
Serratia marcescens in a NICU via inadequately dis-
infected breast pumps (Kaneson manual and Egnell
electric models). Kaneson pump parts (after being
washed) were soaked in a solution of hypochlorite.
Egnell pump parts were washed with the metal
parts soaked in a solution of 0.5 percent chlorhexi-
dine in 70 percent ethyl alcohol. The pumps were
soaked for 1.5 hours in a 1 percent hypochlorite so-
lution, and the solution was changed every 24
hours. Bacteria were isolated from the soaked
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pump parts as well as from the hypochlorite solu-
tion itself. When the Egnell pump parts were auto-
claved and the Kaneson pumps were washed at 
80o C, the problem was resolved. Often, the avail-
able chlorine in these chemical solutions is readily
inactivated by small amounts of organic matter.
The original disinfection technique in this study
had several faults, including failure to completely
dismantle the hand pump completely, failure to 
remove the rubber gasket, and failure to totally 
immerse the pump components.

Moloney et al. (1987) reported isolation of 
Serratia marcescens, Staphylococcus aureus, and Strepto-
coccus faecalis from hand-operated and electric breast
pumps. The pumps were disinfected in a hypochlo-
rite solution as in the previous study. It is well known
that there are infection risks from electrically-
operated breast pumps. With proper surveillance
and sterilizing by autoclaving, gas (ethyline oxide),
or high temperature washing––rather than chemical
sterilization––the risk of overgrowth and transmis-
sion of pathogenic bacteria can be substantially re-
duced. If pumps or pump parts are heat sensitive,
consideration should be given to using pumps that
do not depend on chemical sterilization.

Asquith, Sharp, and Stevenson (1985) com-
pared Medela hand and electric pumps to manual
expression in order to measure the amount of bac-
terial contamination. Boiling the personal use kits
for 10 minutes worked well. The disposable kits
were washed in hot soapy water and used for 
only 1 day. In some hospitals a fresh sterile kit is
used for each pumping session but this has not 
been shown to be a requirement for bacteriologi-
cally safe breastmilk.

Other approaches to reducing the bacterial
count in expressed breastmilk have included ex-
pressing techniques and various breast-nipple
cleansing routines. Asquith et al. (1984) noted that
the bacterial content of milk is high when expres-
sion is first begun, regardless of collection tech-
nique. Asquith and Harod’s earlier work (1979)
recommended that stripping and discarding the
first 10 ml of expressed milk would decrease total
bacteria counts. They observed that bacterial cont-
amination was high within the first 24 hours after
birth or after initiation of pumping, whether or not
the first 10 ml were discarded. Asquith and col-
leagues (1984) suggest that delayed expression of

breastmilk is associated with high bacterial counts
of nonnursing mothers of NICU infants: “Milk sta-
sis and breast engorgement may provide an oppor-
tunity for bacteria, including ‘normal flora’ or
pathogenic species, to incubate in the breast.” Their
recommendations for mothers of hospitalized new-
borns include initiation of expression as soon as
possible on a frequent and regular basis, thereby
avoiding excessive engorgement, and the discard-
ing of the first 10 ml of milk with each pumping.
Some mothers may get only 10 ml of colostrum or
milk at first, so care should be taken to determine
the necessity of discarding this early milk. Most
NICU milk expression instructions no longer carry
this recommendation.

Pittard et al. (1991) found no difference in the
number of heavily contaminated (>10,000 colony-
forming units/ml [cfu/ml]) milk cultures when a
clean versus a sterile collection container was used,
or when manual versus mechanical collection tech-
niques were employed. They did not observe in-
creased levels of bacteria in the initial milk
removed from the breast.

According to Meier and Wilks (1987), accept-
able bacteria levels in expressed breastmilk are dif-
ficult to define and vary between healthy full-term
infants and preterm, high-risk babies. Healthy term
infants can tolerate some pathogens and relatively
high levels of nonpathogenic bacteria (>104 cfu/ml
of milk). Preterm or high-risk infants with immature
immune systems who are not nursing directly from
the breast may be at greater risk from the same
level of bacterial growth. The investigators’ criteria
for acceptable bacteria levels for preterm infants
are the absence of any pathogens and a maximum
concentration of 104 cfu/ml. Mothers in their study
were instructed in hand washing, especially under
and around the fingernails. The nipples and areolae
were cleaned with pHisoDerm soap before each
pumping session. Increased nipple soreness was not
noticed in this study but the number of weeks of
pumping was not specified. Using these guidelines,
74 out of 84 expressed milk specimens had concen-
trations of <104 cfu/ml. It is not known whether
this type of cleansing increases the risk for prob-
lems other than topical soreness, such as dry areo-
lar skin that is susceptible to breakdown and
infection, or a change in the pH of the skin, which
affects the secretions of the glands of Montgomery.
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Costa (1989) showed significantly lower bacter-
ial counts when preterm mothers washed their nip-
ples and areolae with pHisoDerm soap prior to
each pumping session. Although Costa noticed no
skin breakdown with this routine, it is unknown
what adverse affects would be encountered from
using this soap six to eight times a day over an ex-
tended period of time.

Thompson et al. (1997) demonstrated that pre-
expression breast cleaning with pHisoDerm and
tap water were no more effective than plain tap
water in producing expressed milk that was free
from bacterial contamination. No control group
that refrained from breast cleaning preparations
provided a basis for comparison. Because breast-
milk is not sterile, some bacteria will always be pre-
sent, even if it is nonpathologic. In a larger study by
Law et al. (1989), no cases of infant sepsis could 
be linked to the particular bacteria present in 
expressed breastmilk feedings received by an infant
who was either colonized or septic.

Wilks and Meier (1988) describe guidelines for
care of hospital breast pump equipment that in-
clude scrubbing collection kits and tubing with in-
strument cleaning solution after each use and
autoclaving each item. The exterior of the pump
should be cleaned with antiseptic solution each day
and the pump cultured monthly. They also de-
scribed other factors that may influence the amount
of nonpathogens that a preterm baby can tolerate.
These include the baby’s clinical condition; the use
of bolus feedings every 2 hours rather than con-
tinuous feedings; the use of refrigerated rather than
frozen milk to retain active antiinfective proper-
ties; and feeding the baby directly from the breast
as much as possible to receive unaltered antiin-
fective properties, thereby further decreasing the
risk of infection.

Nwankwo et al. (1988) showed that colostrum
inhibited bacterial growth more than did mature
milk-full-term colostrum even more so than pre-
term colostrum. At room temperature (27–32� C/
74–96� F), mature milk from full-term mothers
could be stored without significant increase in bacte-
rial counts for 6 hours. Preterm milk could be stored
for 4 hours at room temperature before bacterial
counts exceeded 104 cfu/ml, or became signifi-
cantly higher than initial counts at the time of ex-

pression. Colostrum was obtained within 6 days of
delivery and mature milk at 6 weeks or more post-
partum. The authors suggest caution in the storage
of preterm milk. This should also be kept in mind
for situations of continuous versus bolus tube feed-
ings. Milk storage guidelines for term infants (Tully,
2000), particularly for employed mothers are a little
more lenient (Table 12–4).

Arnold (1999) has summarized recommenda-
tions for collecting, storing, bacteriological screen-
ing, transporting, warming, and feeding expressed
breastmilk for preterm or ill infants (see Chapter 14).
Staff caring for such vulnerable infants must exercise
care and caution in the proper handling of this milk.

Each year many pumps change or add features
that reduce the chance of milk backflow and con-
tamination. Some models now have in-line air 

Table 12–4

BREASTMILK STORAGE GUIDE-
LINES FOR HEALTHY INFANTS

● 38� C (100� F) ambient temperature––safe storage for 
less than 4 hours. 

● 29� C (84.2� F) ambient temperature––safe storage for
at least 3 hours.

● 25� C (77� F) ambient temperature––safe storage for
up to 4 hours.

● 15� C (59� F)––safe storage for 24 hours (equivalent to
a styrofoam box with blue ice).

● 4� C (39� F)––safe storage in a refrigerator 72 hours
and probably longer.

● Previously thawed milk in a refrigerator––24 hours.
● Freezer inside refrigerator compartment––2 weeks.
● −20� C (−4� F) freezer separate from refrigerator––3-6

months, up to 12 months (milk should be stored in
the back of the freezer, not in shelves on the door.
Storage containers should be placed on a rack above
the floor of the freezer to avoid warming during the
automatic defrost cycle in freezers above the refriger-
ator compartment).

● −70� C deep freezer (−94� F)–– > 12 months.

Source: Derived from Hamosh et al. (1996); Williams-
Arnold (2000); Eteng et al. (2001).
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filters in the pump; some use overflow bottles, and
others have filters and/or protection against over-
flow in the accessory kit. Some have a completely
closed collection system, deemed the optimal man-
ner in which to prevent contamination (Slusser &
Frantz, 2001). When choosing a pump for milk 
collection for term or preterm babies, the profes-
sional should know whether and how the pump
or accessory kit guards against contamination. This
is especially important if the pump is operated by
more than one user.

Morse and Bottorff (1988) observed 61 nursing
mothers and their emotional experiences related to
expressing milk. Many were surprised that the abil-
ity to express their milk was not automatic. They
often found that verbal and written instructions
were unclear and confusing; many learned by trial
and error. Mothers in this study stressed that “in-
structions for one mother did not necessarily work
for all.” Some were embarrassed and others were
frustrated when they obtained only small amounts
of milk. Although success with expression in-
creased a mother’s self-confidence, women who
perceived expression to be an important aspect of
breastfeeding, but who were unable to express
milk, displayed heightened feelings of inadequacy.
The authors suggest modifying how expression is
taught to include not only explicit how-to’s but the
encouragement of private exploratory practice and
the use of humor by the instructor (when appropri-
ate) to reduce embarrassment.

Many mothers receive only the instructions
that come with the pump to use as a guide in learn-
ing milk expression and handling. These instruc-
tions vary widely in their recommendations on
pumping techniques and even on the cleaning of
the pump. Further confusion is possible if a mother
uses more than one type of pump, especially if she
fails to read all of the instructions carefully or if the
instructions from one manufacturer conflict with
those from another.

The concerns of mothers are rarely addressed
in the professional literature on breast pumps and
milk expression. Clinicians must remember that the
best pump will do little for a mother whose emo-
tional needs are not met and who lacks the guide-
lines necessary to use the equipment properly for
optimal results.

When Pumps Cause Problems
Breast pumps are considered to be a medical device
by the US Food and Drug Administration (FDA)
and as such are regulated within the FDA’s Center
for Devices and Radiological Health. The FDA
maintains a medical product reporting program,
called MedWatch, that enables consumers and
health-care providers to report problems with these
devices. Problems with breast pumps could include
defective parts, poor labeling, a malfunction of the
pump, nipple damage or pain, or being ineffective
at removing milk, and should always be reported to
the manufacturer. In addition, problems can be re-
ported to the FDA online at the FDA’s Web site,
www.fda.gov. Clinicians can also access reports of
problem devices through two databases:

1. Manufacturer and User Facility Device Ex-
perience (MAUDE) (www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfMAUDE/Search.cfm)
which represents reports of adverse events in-
volving medical devices. The data consist of all
voluntary reports since June 1993, user facility
reports since 1991, distributor reports since
1993, and manufacturer reports since August
1996. 

2. The Medical Device Reporting database (www.
accessdata.fda.gov/scripts/cdrh/cfdocs/cfmdr/
search.CFM) allows you to search the Center
for Devices and Radiological Health’s database
information on medical devices that may have
malfunctioned or caused a death or serious in-
jury during the years 1992 through 1996. It is no
longer being updated.

Some mothers give their used pumps to other
mothers, borrow used pumps, or purchase previ-
ously used breast pumps to save money. This prac-
tice has the potential for improper functioning and
cross-contamination (Box 12–2). Multiple use of
single-user devices also typically invalidates the
manufacturer’s warranty (Box 12–3).

Sample Guidelines for Pumping
The health-care professional needs to base pump-
ing recommendations on many factors and to take



346 Prenatal, Perinatal, and Postnatal Periods

into account each mother’s situation. For example,
a mother whose premature infant is younger than
30 weeks of gestation and is not taking oral feedings
needs instructions very different from those of a
mother who is pumping during her hours of em-
ployment, or one who is only occasionally express-
ing milk. The mother of the premature infant needs
a pump that has the following characteristics:

● Removes milk quickly
● Pumps both breasts simultaneously
● Promotes physiologic prolactin cycling
● Obtains milk with a high energy content
● Has an easily controlled vacuum
● Permits the vacuum to be applied for short pe-

riods of time to avoid tissue damage
● Produces high milk yield
● Is easy to use

● Is heat resistant for sterilization
● Has a collection kit that is easily assembled and

cleaned
● Is durable (will not stop working or break easily)
● Is economical
● Is accessible

A reasonable option for long-term pumping is
an electric pump with a double collecting kit that is
leased on a long-term basis. The mother should
begin pumping as soon after the birth as possible
and do so at least eight times each 24 hours (Hill,
Aldag, & Chatterton 1996).

The mother who has a healthy 2- to-3-month-
old infant and is returning to full-time employment
outside the home may have different needs. Al-
though battery pumps are popular, using an AC
adapter will help increase efficiency and decrease
the cost of replacement batteries. This mother might

BOX 12–2

Policy on Used Breast Pumps

The concern of buying a used pump is some-
thing many breastfeeding moms encounter.
Although a used pump may be more afford-
able than a new one, there are real health im-
plications involved. The FDA’s position on
the matter of reuse of breast pumps labeled
for a single user is as follows:

The FDA does not regulate the sale of 
individual breast pumps by individuals to
other individuals. Rather, we regulate
these medical devices when they are in in-
terstate commerce. We have not said that
this practice is legal or illegal. Instead, we
have the following position, which recom-
mends that if the pump cannot be ade-
quately disinfected between uses by
different mothers, that the pump not be
used by different mothers (FDA, 2001).

The FDA advises that there are cer-
tain risks presented by breast pumps that
are reused by different mothers if they
are not properly cleaned and sterilized.
These risks include the transmission of
infectious diseases or the risk of improper
function. The FDA believes that the
proper cleaning and sterilization of breast
pumps requires the removal of any fluid
that has entered the pumping mechanism
itself. If proper sterilization of the breast
pump cannot be achieved, the FDA rec-
ommends that it not be reused by differ-
ent mothers. 

If you are considering buying a used
breast pump, determine whether or not
the pump is a “single user” pump before
purchasing it.
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also consider a long-term lease on an electric pump
or the purchase of a personal-use pump. If this
mother chooses to use a manually-operated cylinder
pump, instructions should include proper hand posi-
tioning in order to avoid developing lateral epi-
condylitis, (i.e., tennis elbow; Williams, Auerbach, &
Jacobi, 1989). These instructions emphasize shoul-
der adduction, with the elbow lying against the
body, the forearm in supination (turned up), and the
wrist slightly flexed. A mother with carpal tunnel
syndrome, arthritis, or other hand, wrist, arm, or
shoulder problems may need to use an electric
pump rather than a manual or battery-operated
pump to avoid exacerbation of her symptoms.

A mother who expresses only small amounts
of milk or who has a low milk supply should be
advised to elicit the milk-ejection reflex by baby
suckling, looking at a picture of her baby, listen-
ing to guided relaxation tapes, or practicing slow
chest breathing before applying the pump, and to

massage the breast by quadrants throughout the
pumping session. She may need to sit in a quiet
area that permits relaxation with a minimum of 
interruptions. Pumping early in the morning or on
the opposite breast while the baby is nursing 
may also prove helpful. In the absence of an abun-
dant milk supply and reliable milk-ejection reflex,
the use of a battery-operated pump may not prove
to be the best choice. She could also be advised
to pump after each breastfeeding to drain the
breasts as much as possible. Some mothers find
the use of synthetic oxytocin nasal spray helpful
in eliciting the milk-ejection reflex. This prepara-
tion can be obtained by prescription from a com-
pounding pharmacy.

Common Pumping Problems
The most common pumping problems seen by clini-
cians are sore nipples, obtaining only small amounts

BOX 12–3

Pumps Labeled for Single Use

The following pumps are 
labeled as “single user” devices:

Avent Isis

Nurture III

Double Up

Evenflo Press and Pump

Evenflo Manual Breast Pump

Gentle Expressions Mini Electric

Gerber Precious Care

Hollister/Ameda Purely Yours

MagMag Mini Electric

Medela Pump In Style Breastpump

Medela Pump In Style Traveler

Medela Pump In Style Companion

Simplicity

The following pumps are 
designed and FDA approved to
be used by multiple users:

Hollister Elite

Hollister Lact-e

Hollister SMB Breastpump

Medela Classic Breastpump

Medela Lactina Breastpump

Source: Cindy Curtis, RN, IBCLC. Frequently
asked questions about used breastpumps. Avail-
able at: http://www.breastfeedingonline.com/
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of milk per pumping session, erratic or delayed milk-
ejection reflex, and dwindling milk supply over a
long-term course of pumping. (Walker, 1987). Sore
nipples caused by breast pumps can be minimized
by using the lowest amount of vacuum that works to
obtain milk; applying vacuum only after the breast
has begun to release its milk; interrupting the vac-
uum frequently to avoid or decrease pain while still
maintaining milk flow; switching from side to side
frequently as the milk flow slows (when using single-
sided pumping); ensuring proper flange fit with an
inner opening that is not too small for the nipple en-
tering it or too large to be effective; and pumping for
shorter periods of time.

Obtaining only small amounts of milk per
pumping session occurs most often when the milk-
ejection reflex has not been elicited. Mothers com-
plain that the milk drips but does not spray out and
that it takes more than 45 minutes to accumulate 
1/2 to 1 oz. As a result of this frustration, pump vac-
uum levels are often increased or left on for long,
uninterrupted periods of time. This contributes
more to sore nipples than to increased milk yields.
To elicit the milk-ejection reflex, some mothers
have reported using a hot shower or hot com-
presses, using breast massage or hand expression,
or establishing a pumping routine (activities per-
formed prior to each pumping session that elicit
milk flow).

Increasing fluid intake does not usually in-
crease milk yield. Some mothers pump whenever
they experience a spontaneous milk-ejection. Tim-
ing pumping sessions may also help, particularly if
some women find it difficult to obtain much milk
immediately after the baby has fed. Pumping mid-
way between feedings may help this situation.
Morning pumping sessions also tend to yield more
milk. Mothers who are employed full-time report
that pumping sessions early in the week also tend to
yield more milk than pumping sessions later in the
week (Auerbach & Guss, 1984).

Oxytocin (Syntocinon) has been used prior to
each pumping session as a temporary boost to milk-
ejection. While it is no longer available as a nasal
spray, compounding pharmacies can purchase oxy-
tocin and mix it into the nasal spray form (Gross,
1995). Oxytocin has been used by mothers during
the first week of pumping following a preterm birth
with significant results. In one study, milk produc-

tion increased by a factor of 3.5 for primiparous
mothers and 2.5 for multiparous mothers compared
to mothers not using oxytocin nasal spray prior to
each pumping session (Ruis et al., 1981).

Medicine and technology are saving infants as
young as 23 weeks gestational age. Mothers wishing
to breastfeed extremely preterm infants will be
pumping milk for many months. They can en-
counter difficulties maintaining an optimal milk
supply through artificial means. A flexible pumping
plan should be developed for optimal milk produc-
tion (Auerbach & Walker, 1994; Hill, Aldag, &
Chatterton, 1999). Faltering milk production is not
unusual with extended pumping. In addition to the
guidelines in this chapter, additional interventions
(Gabay, 2002) include the use of metaclopromide
(Ehrenkranz & Ackerman, 1986; Toppare et al.,
1994), acupuncture (Clavey, 1996), domperidone
(da Silva et al., 2001), and human growth hormone
(Gunn et al., 1996).

Factors other than the type of equipment used
also affect milk flow. Morse and Bottorff (1988) have
stated that “understanding the complex feelings to-
wards expressing and the experimental nature of
learning to express has important implications for
the way that expression is taught.” An erratic or 
delayed milk-ejection reflex is common when a
mother must respond to a mechanical device rather
than her baby, particularly when she is first learning
to use a pump. If the milk-ejection reflex is not 
triggered quickly, the nipples and breast tissue are
exposed to high levels of vacuum over an inefficient
pressure gradient. This can result in low milk 
yields, sore nipples, and frustration with the pump-
ing process.

Although pumps are capable of eliciting milk-
ejection and their instructions often advise applying
the pump for this purpose, some women will have
difficulty releasing their milk. This may be caused
by inhibitory messages received by the hypothala-
mus. Embarrassment, tension, fear of failure, pain,
fatigue, and anxiety may block the neurochemical
pathways required for milk-ejection. If these factors
appear to interfere with milk-ejection, ask the
mother how she feels about pumping. A negative
attitude does little to contribute to milk flow. One
mother, when offered the option of double pump-
ing, said it made her feel like a cow. Single-sided
pumping was more appealing to her. When the
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clinician knows the mother’s feelings and attitudes
about pumping, guidelines can be individually cre-
ated for each situation.

It is not unusual for the milk-ejection reflex to
take longer to trigger as the lactation course in-
creases. This is common both with a baby at breast
and with long-term pumping. What works early in
lactation may change over time. Some mothers re-
port improved results later in lactation, after they
change to a different pump or use a different flange
that fits the breast better.

Expressing milk has different meanings for
each mother. Some see it as a way to continue pro-
viding breastmilk in their absence, especially in
families with a history of allergies. Some mothers
prefer to express milk by hand because they obtain
as much milk in as quick a time as they do when
using a pump. Other mothers view pumping as part
of a grieflike reaction that is reinforced every 2 to 3
hours when they must use a pump in the absence of
a baby at breast. Sound pump recommendations,
pumping instructions based on a clear understand-
ing of the anatomy and physiology of the breast,
and knowledge of the lactation process will enable
many women to give their infant the best possible
nutritional and emotional start.

Nipple Shields
Nipple shields appeared in the medical literature as
early as the mid-1600s. Scultetus, an early physi-
cian, described shields made of silver and used so
that “nurses may suckle the infants without trouble
which, when children were breast-fed until long
after their front teeth were cut, must have been very
necessary” (Bennion, 1979). Shields were first used
to evert flat nipples and protect nipples from the
cold and rubbing against clothing between feed-
ings. Between the 16th and 19th centuries, a variety
of other functions for shields were also described:

● To cover flat nipples
● To prevent sore or ulcerated nipples
● To treat cracked, sore, or infected nipples
● To protect clothing from milk leakage
● To be used as a base for attaching an artificial

nipple or cow’s teat

Shields were made of lead (which caused brain
damage in babies), wax, wood, gum elastic, pewter,
tin, horn, bone, ivory, silver, and glass. The gum
elastic shield in Figure 12–12 was used for babies to
nurse on. Maygrier (1833) stated that, “This mode
is difficult and generally the child is unwilling.”

The design of nipple shields has changed little
since the 1500s. By the 1800s rubber shields began
appearing. The Maw’s shield (Figure 12–13) was
constructed with a rubber lining, a glass shank, and
a rubber teat. In the 1980s this design was still used
with a glass or plastic shank and a rubber teat
(Davol). Rubber versions of the silver and wood
shields also began appearing. The early shields
were composed of thick rubber with a firm nipple
cone (The Mexican Hat, Macarthy’s Surgical, Ltd.).
One US version, the Breast-Eze, was a modified

FIGURE 12–12. Early nipple shields, c. 1833.



350 Prenatal, Perinatal, and Postnatal Periods

rubber nipple on a rubber base with thick rubber
ribs lining the inside to help “stimulate” the breast.
This design was reported to be very painful to use.
The rubber shields gradually became thinner
(Evenflo) and were replaced with thin latex (Lewin
Woolf, Griptight, Ltd.) and ultra-thin silicone (Can-
non Babysafe, Medela, Ameda, Avent) seen today
(Figure 12–14).

Early nipple shield use generated poor out-
comes in many babies due to misuse, misunder-
standing, the very thick nature of the device that
prevented mothers from feeling the baby at breast
(which probably reduced prolactin levels), and
overall poor milk transfer. The barrier that the thick
shield created between the baby’s mouth and teat
exceeded the limits of the mechanical requirements
for milk removal. They became destructive to the
course of lactation and risky to the health of the
baby (Desmarais & Browne, 1990).

Review of Literature

Woolridge, Baum, and Drewett (1980) studied the
effect of the all rubber shield (Macarthy-Mexican
Hat) and a thin latex shield on the suckling patterns
and milk intake of five-to-eight-day-old babies of
mothers with problem-free lactation experiences.
The Macarthy-Mexican Hat reduced milk transfer
by 58 percent and changed infant suckling patterns
by increasing the suckling rate and the time spent
pausing. This is a pattern typically seen when milk
flow decreases. The thin latex shield reduced milk
intake by 22 percent and had no significant effect

on suckling patterns. This thin shield was being
tested as part of an apparatus in a new system for
measuring milk flow and composition during
breastfeeding. The babies observed in this study
had no difficulty latching onto mothers’ nipples,
and no nipple soreness was reported by the moth-
ers in the study. Theoretically, if these problems ex-
isted, milk transfer and suckling patterns could be
further compromised with the continued use of a
thick shield. Using the same thin latex shield, Jack-
son et al. (1987) showed a 29 percent decrease in

FIGURE 12–13. Nipple shield and breast glass, c.
1864.

FIGURE 12–14. Modern silicone nipple shields
(above) and breast shells (below).
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milk transfer during their study of nutrient intake in
healthy, full-term newborns.

Amatayakul et al. (1987) measured plasma pro-
lactin and cortisol levels in mothers, with and with-
out a thin latex nipple shield in place. They found
that prolactin and cortisol levels were unaffected by
the shield but that milk transfer was decreased by 42
percent when the shield was in place during feed-
ings. They postulate that this effect on milk volume is
attributable to an interference with oxytocin release.

Auerbach (1990a) studied changes in pumped
milk volume with and without the use of a thin sili-
cone shield (Cannon Babysafe). Twenty-five moth-
ers used a breast pump (Medela electric model) to
provide milk samples, which prevented any change
in infant suckling patterns from affecting milk vol-
ume amounts. Milk volume was significantly re-
duced when a shield was in place. Seventy-one
percent of the total milk obtained was recorded
when no shield was used. Pumping without a shield
resulted in mean volumes five to seven times
greater than when a shield was in place.

Nipple shield use has yielded more beneficial
outcomes. Key to such outcomes is the use of ultra-
thin silicone shields, critical assessment by a skilled
lactation consultant, and continuous follow-up. 
Babies who otherwise may have been unable to
breastfeed have benefited from the judicious use of
this device. However, there still remain drawbacks
to much of the published research as it lacks
prospective, randomized controlled trials of shield
use; it refers to old studies conducted with thick
rubber shields; it contains samples of babies with
no feeding problems; it uses small sample sizes; and
it often measures only a single feeding (Table 12–5).

Types of Shields

Rubber Shields. Rubber shields are seldom seen
today and should not be used.

Standard Bottle Nipples or Bottle Nipples At-
tached to a Glass or Plastic Base. These types
of shields place the baby and his mouth one to two
inches away from the mother’s nipple, significantly
altering positioning at breast. This does not permit
compression of the milk sinuses or skin-to-skin stim-
ulation of the nipple/areolar complex and may alter
prolactin cycling. Milk may pool in the base, which

holds the artificial nipple, and never reach the baby,
or simply leak out the sides. These too are seldom
seen and should not be used, nor should an artificial
nipple itself be placed over a mother’s nipple.

Latex and Silicone Shields. These are ex-
tremely thin, flexible shields with the nipple por-
tion being firmer. Because the silicone is so thin,
more stimulation reaches the areola, and milk vol-
ume is not as seriously depleted as with the other
designs (Auerbach, 1990a). Because of the increas-
ing reports of latex allergy in the general popula-
tion, latex-containing shields should be avoided.
Silicone shields are available in a number of sizes
(Table 12–6).

Shield Selection and Instructions

There is little in the literature regarding shield se-
lection and instructions for use. Wilson-Clay and

Table 12–5

NIPPLE SHIELD RESEARCH

Study Description

Brigham, 1996

Bodley & Powers, 
1996

Woodworth & Frank, 
1996

Wilson-Clay, 1996

Clum & Primomo, 
1996

Meier, Brown, & 
Hurst, 2000

Reviewed 51 mothers, with
81% reporting positive out-
comes in resolving breastfeed-
ing problems.

In 10 cases weight gain was ap-
propriate during and following
the period of nipple shield use.

Shield used for breast refusal.

Experiences of 32 mothers
using shields to resolve breast-
feeding problems.

9 of 15 preterm infants con-
sumed 50% more milk at
breast with an ultra-thin shield
than without a shield.

34 preterm infants showed 
increased milk transfer with a
shield; 3.9 ml without the
shield and 18.4 ml with the
shield.
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Hoover (2002) state that “the teat height must not
exceed the length of the infant’s mouth from the
juncture of the hard and soft palates to lip closure.
If the height of the teat of a shield is greater than
this length, the infant’s jaw closure and tongue com-
pression will fall on the shaft of the teat, and not
over the breast.” Wilson-Clay and Hoover also rec-
ommend that the base diameter should fit the
mother’s nipple and that better results occur with
the shortest teat height and smallest base diameter.
A summary of instructions includes the following:

● Apply the shield by turning it almost inside out.
● Moisten the edges to help it adhere better.
● Drip expressed milk onto the outside of the teat

to encourage the baby.
● Hand express a little milk into the teat if neces-

sary.
● Use alternate massage to help drain breast.
● Run tubing inside or outside of shield for sup-

plementation.
● The baby’s mouth must not close on the shaft

of the teat.
● The latch should be checked to see that the

baby is not just suckling on the tip of the teat.
● The shield should be washed in hot soapy

water after each use and rinsed well.
● If yeast is present on the areola, the shield

should be boiled.
● Some mothers may need more than one shield.

● Weight check about every 3 days until milk
supply is stable and baby is gaining well.

● Check breasts for plugged ducts and areas that
are not draining well.

Weaning from the Shield
● No set time; extended use of the ultra-thin sili-

cone shield has not been shown to be detri-
mental.

● Mothers start by just skin-to-skin next to nipple,
starting the feed with the shield and removing
it, and gradually trying feeds without the shield.

● The shield should not be cut.

Responsibilities

The health-care professional has the following re-
sponsibilities regarding breastfeeding women and
nipple shields:

● Document all of your encounters and instruc-
tions and communicate these to the primary
healthcare provider.

● Understand the risks and advantages (Box
12–4) of using such a device.

● Assess the situation before recommending a
shield (Auerbach, 1989). Shields used as a quick
fix to ensure infant feedings before early dis-
charge act as “band-aid therapy.” They cover
up the problem without addressing the cause.
Identify and take steps to correct the problem
rather than issuing a shield as the initial therapy.

Table 12–6

SILICONE SHIELDS

Product Diameter (in.) Height of Nipple (in.) Width of Nipple (in.) Number of Holes

Avent 2 6/8 7/8 5/8 at tip, 1 at base 3

Medela
Standard 2 6/8 7/8 5/8 at tip, 1 at base 4
Extra Small 2 6/8 6/8 3/8 at tip, 5/8 at base 3

Ameda 2 5/8 7/8 4/8 at tip, 7/8 at base 5
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BOX 12–4

Quick Guide to Nipple Shield Use

What Shields Do
● Therapeutically supply oral stimulation

not provided by mother’s nipples
● Create a nipple shape in infant’s mouth
● Allow extraction of milk by expression

with minimal suction and negative pres-
sure

● Help compensate for weak infant suction
● Present a stable nipple shape that re-

mains during pauses in suckling bursts
● Maintain the nipple in a protruded posi-

tion
● Raise the rate of milk flow

What Shields Will Not Do
● Correct milk transfer problems or weight

gain if the mother has inadequate milk
volume

● Fix damaged nipples if the cause is not
discovered and remedied

● Replace skilled intervention and close
follow-up

Advantages of Nipple Shields
● Permit learning to feed at breast
● Allow supplementation at breast (i.e.,

thread tubing under or alongside of the
shield)

● Encourage nipple protractility
● Will not overwhelm mother with gadgets
● Prevent baby fighting the breast

Disadvantages of Nipple Shields
● Used as a substitute for skilled care
● Used as a quick fix

● May exacerbate original problem
● May lead to insufficient milk volume, in-

adequate weight gain, weaning
● Prevent proper extension of the nipple

back into the baby’s mouth (Minchin,
1985)

● May pinch the nipple and areola, causing
abrasion, pain, skin breakdown, and in-
ternal trauma to the breast if not applied
properly

● Create nipple shield addiction (DeNi-
cola, 1986), after which the baby will not
feed at breast without the shield in place

● Predispose the nipple to damage when
the baby is put to breast without the
shield, as he may chew rather than suckle

● Discarded as a useful intervention in se-
lected situations

Possible Indications for Nipple
Shield Use

Latch Difficulty
● Nipple anomalies (flat, retracted, fibrous,

inelastic)
● Mismatch between small baby mouth

and large nipple
● Baby from heavily medicated mother
● Birth trauma (vacuum extraction, for-

ceps)
● Oral aversion (vigorous suctioning)
● Artificial nipple preference (pacifiers,

bottles)
● Baby with weak or disorganized suckle

(slips off nipple, preterm, neurological
problems)

● Baby with high or low tone
● Delay in putting baby to breast



Oral Cavity Problems
● Cleft palate
● Channel palate (Turner’s syndrome, for-

merly intubated)
● Bubble palate
● Lack of fat pads (preterm, SGA)
● Low threshold mouth
● Poor central grooving of the tongue
● Micrognathia (recessed jaw)

Upper Airway Problems
● Tracheomalacia
● Laryngomalacia

Damaged Nipples
● When all else fails and mother states she is

going to quit breastfeeding
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● Consider written informed consent. The
mother and the provider who is recommending
the shield sign the consent form. This ensures
that everyone knows the risks of using a shield,
as well as how to use it so that its dangers are
minimized. It also serves as a teaching aid to
professionals who are unaware of potential
long-range problems. A copy should be given
to the mother, another copy is retained in the
medical record, and a third copy is sent to the
pediatrician (Kutner, 1986).

● Ensure that the mother will receive close fol-
low-up during the time the shield is in use.

● Realize that the risks of nipple shield use have
legal implications for the hospital and/or pro-
fessional who recommend them (Bornmann,
1986).

● Provide proper instructions and referrals if a
shield is used as an interim recommendation to
assist with breastfeeding. If a mother is dis-
charged from the hospital using a shield, a
community referral must be made to a lactation
consultant or the nurse practitioner at the pedi-
atrician’s office for daily follow-up. Weight
checks may need to be obtained twice a week.
The pediatrician should be alerted to the prob-
lem that required use of the shield in the first
place and should be aware of suggestions for
discontinuing its use.

Breast Shells
Breast shells are two-piece plastic devices worn
over the nipple and areola to evert flat or retracted
nipples. Historically, these shells were called nip-
ple glasses (center device in Figure 12–12) and were
used to protect the mother’s clothing from leaking
milk, or applied if the mother had “too much”
milk. Some brands are still marketed as a device
for catching leaked milk between feedings. Cur-
rently, shells are not recommended for this use, al-
though many mothers find them helpful for
collecting drip milk from one breast while nursing
or pumping on the opposite side. Some clinicians
also recommend their use for engorgement, as their
gentle pressure encourages milk to leak. The milk
collected between feedings must be discarded 
because of potential high bacteria counts. If drip
milk is collected during a feeding or pumping ses-
sion, it can be stored as usual.

Inverted nipples are identified when the areola
is compressed behind the base of the nipple and the
nipple retreats into the surrounding skin. This is
caused by the presence of the original invagination
of the mammary dimple. Prenatally, breast shells
were worn for increasingly longer periods through-
out the day and removed at night. The constant
gentle pressure around the base of the nipple was
thought to release the adhesions anchoring the nip-
ple, thus allowing it to protrude when the baby
latches onto the breast. Shells can be worn between

BOX 12–4 (cont.)
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feedings, after the baby is born, if nipple flattening
or retraction is identified postpartum or if the nip-
ples still need correction. Concern about this prac-
tice arises if the areola is edematous. Current
information shows that little correction of the nip-
ple actually takes place prenatally and that some
women do not like using these devices (Alexander
et al., 1992).

Several brands of shells are available, all of
which have a dome that is placed over a base
through which the nipple protrudes when worn
under a bra. Depending on the brand, the dome
may have one or many ventilation holes. The
domes with only one or two holes may not provide
adequate air circulation to the nipple and areola.
The retained moisture and heat (especially in hot
weather) can create a miniature greenhouse effect
that promotes soreness and skin breakdown. Extra
holes can be drilled in the top of the dome. Some
brands have many holes in the dome to help with
this problem. Another form of breast shell with a
wider base has been used for sore nipples to keep
air circulating around them and to prevent them
from adhering to a bra. Currently, most clinicians
seldom recommend these devices.

Feeding-Tube Devices
Judicious use of feeding-tube devices enables many
mothers and babies to breastfeed who otherwise
would have lost this unique opportunity. Such de-
vices consist of a container to hold breastmilk or
formula and a length of thin tubing that runs from
the container to the mother’s nipple. The tube is se-
cured in place by nonallergenic tape or run under
the nursing bra and as the baby suckles at breast,
supplement is simultaneously delivered. Providing
milk in this manner may be a novel idea to the
mother. Careful explanations should include how
the feeding-tube device is used and the expected
outcomes. Some mothers are put off by the thought
of feeding their babies in what they consider a
“nonnatural” way that at first appears complicated.
Explaining that the device is a temporary aid in es-
tablishing the baby at breast while ensuring ade-
quate nutrition helps the mother to accept tube
feeding. Several commercial devices are on the

market; in addition, noncommercial devices can be
constructed from bottles or syringes and tubing (see
Chapter 10.)

Lact-Aid (USA). Developed in 1971 for nursing
the adopted baby, the Lact-Aid device created a
breastfeeding experience for those mothers and 
babies who previously had no choice in terms of
feeding methods. It is a closed system consisting of
a presterilized, disposable four-ounce bag to hold
milk––with a cap through which a length of fine
tubing extends to the nipple. The bag hangs around
the mother’s neck on a cord. Air is squeezed out of
the bag to facilitate milk flow. Powdered formulas
will not flow readily through the device.

Supplemental Nutrition System (USA) Medela,
Inc. The SNS device consists of a 5-oz plastic bot-
tle with a cap through which a length of tubing is 
secured to each breast. This two-tube unit allows
the tubing to be set up on both breasts at the same
time and comes with three different sizes of tubing.
It is a vented system with a cap that has notches for
pinching off both tubes while setting up the unit
and securing one tube while the baby is feeding
from the other side. Flow rates are influenced by
the size of the tubing used (small, medium, large),
the height of the bottle, and whether or not the op-
posite tube is pinched off during the feeding. A
smaller version is also available with only one tube.

Situations for Use

Feeding-tube devices can be recommended and
used in many situations where other measures have
failed or in order to prevent further complications.

Infant Suckling Problems. Babies with weak,
disorganized, or dysfunctional suckling are candi-
dates for feeding-tube devices. Health problems
where feeding-tube devices are helpful are dis-
cussed in detail in Chapter 19.

Maternal Situations. Mothers can benefit from
the use of feeding-tube devices in the following 
situations:

● Adoptive nursing (induced lactation) mothers
(Auerbach & Avery, 1981; Sutherland & Auer-
bach, 1985)
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● Relactation––i.e., inducing a milk supply after a
separation or interruption of breastfeeding
(Bose et al., 1981; Auerbach & Avery, 1980)

● Breast surgery, especially breast reduction
mammaplasty that involved moving the nipple

● Primary lactation insufficiency––i.e., not
enough functional breast tissue to support a full
milk supply (Neifert & Seacat, 1985)

● Severe nipple trauma
● Illness, surgery, or hospitalization

Generally, a feeding-tube device is used to
maintain a mother’s milk supply, to deliver suffi-
cient or extra nutrients to the baby, and to create
a behavior-modification situation that shapes the
baby’s suckling pattern to one suitable for obtain-
ing milk from the breast (or prevents the suckling
pattern from changing). These devices allow feed-
ings to be done at breast when formerly, in cer-
tain situations, bottles with artificial nipples were
used. Because these devices are used only in spe-
cial situations, it is imperative that the professional
who recommends their use follow-up closely (daily
if necessary) to ensure adequate milk intake by the
baby, to validate correct use by the mother, and
to wean from the device when it is appropriate to
do so.

A baby using a feeding tube at breast must be
able to latch-on and execute some form of suckling.
For babies who are unable at first to do this because
of complete nipple confusion, strong extensor posi-
tioning, hypotonia, or lethargy, finger-feeding with
the device can be used as an interim measure (Bull
& Barger, 1987), followed by attempts to feed at
breast. The mother can place a tube on the pad of
her index finger or whichever finger is closest in
size to her nipple. She allows the baby to draw the
finger into his mouth. Correct suckling will cause
the milk to flow and will reward the desired behav-
ior; no milk is removed if the baby bites the finger
like an artificial nipple. While this also allows the
father or other caregiver to feed the baby, some ba-
bies become unable to feed at breast because of the
strong stimulus that the firm finger provides. Fin-
ger-feeding in this manner may prevent improper
suckling patterns from being reinforced and move
the baby to breast faster than if artificial nipples are
used to feed the baby, but care must be taken that

babies do not become so accustomed to this form of
feeding that they are unwilling to suckle at breast.

When considering feeding-tube devices, the
clinician should note the following guidelines:

● They can be used to temporarily assist the baby
at breast but are generally not necessary if the
baby is gaining weight adequately.

● In situations of adoptive nursing, breast reduc-
tion surgery, primary lactation insufficiency,
and certain genetic, anatomic, or neurologic
problems in an infant, these feeding devices
may require long-term use with or without
breast pumping.

● Close follow-up is mandatory with short- or
long-term use.

● Because the baby controls the flow, he will not
aspirate or be overwhelmed by the fluid he re-
ceives. When he swallows or releases the vac-
uum, the milk flows backward and the baby
must initiate another suckle to start the flow. If
he cannot initially do this, the bottle or bag of
supplement can be squeezed or the plunger of
the syringe can be pushed slightly. The milk
will not continuously drip or flow as with a bot-
tle and artificial nipple.

● Risks of use include “addiction” to the device
by the clinician, mother, and/or baby. The
mother and baby should be weaned from the
device as quickly as is appropriate. Some moth-
ers may have difficulty believing that they can
support a milk supply without the device and
not trust themselves to provide for the baby.
The clinician should avoid routine use of tube-
feeding devices except where necessary. Some
clever babies learn to suckle only on the tube,
in which case it should be placed so it does not
extend beyond the end of the mother’s nipple.
If the baby has become accustomed to the feel
of the tubing, it can be moved to the corner of
his mouth and gradually removed. One mother
finally taped a one inch length of the tube to
her areola and withdrew it after her baby
latched-on.

● One or both tubes can be secured on either
side of the areola or the top or bottom,
whichever gives the best results.



Breast Pumps and Other Technologies 357

● The “football-hold” or clutch position may be
easier to use at first because the mother has
greater control of the infant’s head.

● A gavage setup with a No. 5 feeding-tube can
also be used as a feeding device.

● Tubing from a butterfly needle can also be used
as it is smaller and softer than gavage tubing
(Edgehouse & Radzyminski, 1990).

● A baby can also be fed by dropper, spoon, cup,
or bowl if tubing is not available.

● Powdered formulas and special formulas may
clog the smaller tubes if the formula is not

mixed well. Larger sizes of tubing may be nec-
essary to prevent clogging.

● The device should be rinsed in cold water after
each use and then filled with warm soapy water
which is squeezed through the tubing and
rinsed well. Sterilization can be done once a
day, usually by placing it in boiling water for 20
minutes. In the hospital some of the devices
can be steamed or autoclaved (Rental
Roundup, 1986).

● Feeding in public may be more difficult or obvi-
ous. The mother may prefer to use alternatives
to tube feeding when she is away from home.

S u m m a r y

Just as the health-care professional must base rec-
ommendations for use of breast pumps on various
factors, the same holds true for the temporary use
of other breastfeeding technologies. Too often a
breastfeeding mother may see a device advertised
as an aid to breastfeeding and assume that she
needs to use it. If she then attempts to do so with-
out thoroughly understanding its risks and benefits,
actual and presumed, she could unwittingly inter-
fere with the lactation course and/or the baby’s
ability to breastfeed. This is particularly true if she
obtains the device from a person or institution that
lacks a specialist in lactation management.

Nipple shields are most apt to be used when
they are not necessary––in part because of their
wide availability and in part because of their attrac-
tiveness in busy hospitals or practices, where
health-care workers offer the devices because they
appear to “make the baby nurse.” Thus, when a
health-care provider considers offering the device
to a mother, careful instructions and emphasis on
the temporary nature of the use of the device must
be offered.

Feeding-tube devices are more complex and
therefore potentially more off-putting than either
breast shells or nipple shields. Mothers who insist
upon using the device because they are convinced
that their own milk supplies are inadequate to sup-

port appropriate infant growth need careful follow-
up. Too often, the mother misinterprets the instruc-
tions or reads only enough to know how to put the
device together and to clean it. The manner 
in which the device should be used is rarely com-
pletely understood from a single reading of the in-
structions that accompany the device. Health-care
providers or counselors who recommend the 
inappropriate use of feeding-tube devices can 
potentially interrupt the breastfeeding relationship
or cause further problems. In addition, observation
and assessment of the mother and infant as they
breastfeed both with and without the device is a ne-
cessity if the health-care provider is to make appro-
priate recommendations for an optimal outcome.
In most cases, the nature of the problem that re-
quires assistance of a feeding-tube device is such
that the mother’s anxiety level is high and the need
to provide additional nutrition for the baby is criti-
cal. The lactation consultant, nurse, or other health-
care worker can expect that working with such a
mother and baby will be time-consuming and will
require many more hours of follow-up time than is
the case for other situations.

In all cases where any breastfeeding device or
pump is used, the benefits of such technology must
be weighed against the risks of interfering in the
breastfeeding relationship. Anticipating the emo-
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tional response of mothers to devices and dis-
cussing them in a straightforward manner will assist
the health-care provider in determining whether
and when to suggest a particular technology, as well

as how to help the mother stop using it when it is
no longer necessary. As with all other care, the use
of a breastfeeding device of any kind must first be
found to “do no harm.”

K e y  C o n c e p t s

● Examples of mothers using a device to remove
milk from the breasts are cited in medical litera-
ture as early as the mid-1500s. The various 
devices were typically used to relieve en-
gorgement or to express milk because of dam-
aged nipples or mastitis.

● Today women express breastmilk on a short-
term basis to solve acute problems, but they
also pump on a long-term basis to provide
human milk for their babies following a
preterm birth or during periods of employ-
ment, illness, induced lactation, or relactation.

● Mothers list the following criteria as important
when choosing a breast pump: (1) quick and ef-
fective in removing milk, (2) comfortable to
use, (3) reasonably priced, and (4) easy to find,
use, and clean.

● To increase pumping efficiency, mothers use
two techniques: (1) elicit milk-ejection reflex
before pumping, and (2) massage the breasts
while pumping. Research and literature from
the dairy industry support both techniques.

● Other factors that contribute to pumping effi-
ciency include using relaxation techniques and
visual imagery, and applying warm, moist heat
to the breasts before and during pumping. To
avoid breast or nipple injury, it is recom-
mended that the pump be removed as soon as
the milk stops flowing. When hand expressing,
fingertip compressions deep in the breast tissue
should be avoided.

● Considering the bewildering array of breast
pumps in the marketplace today, a caregiver
recommending one should give a specific
name and several places to find it. Prices vary
considerably depending upon where it is pur-
chased.

● When expressing milk, the device used must
be efficient enough to activate prolactin and
oxytocin release. The volume of milk ex-

pressed is also related to the degree of fullness
of the breast, with a fuller breast yielding more
milk volume when pumped. Full breasts tend
to take less time to achieve the milk-ejection
reflex, with a less full breast taking up to 120
seconds.

● Stage III of lactogenesis is dependent upon
early and regular stimulation of the nipple and
regular removal of milk from the breasts. Lac-
togenesis II occurs in the absence of milk re-
moval, but lactogenesis III can be inhibited
without regular milk removal. The amount of
milk produced is dependent upon the rate the
breast is emptied.

● A breast pump does not pump, suck, or pull
milk out of the breast. It reduces resistance to
milk outflow from the alveoli, allowing the inter-
nal pressure of the breast to push out the milk.

● Einar Egnell was the pioneer in breast pump
design and based his design on research from
the dairy industry. He designed a pump that
created periodic and limited phases of negative
pressure. It operated in four phases per cycle.
Many pump manufacturers still use Egnell’s
pressure settings as a guide in current breast
pump design.

● W. G. Whittlestone found that by providing a
compressive force to the breast from a liner in-
side the pump flange, it enhanced the dynam-
ics of milk expression. The compression is
analogous to a baby’s tongue and jaw compress
the teat between the tongue and hard palate
during the suction cycle. Some pumps cur-
rently offer a soft flange that collapses over the
teat when suction is applied while others with a
hard plastic flange offer an insert or liner that is
intended to serve the same purpose.

● Breast pumps are divided into three broad clas-
sifications: (1) manual hand pumps, (2) battery-
operated pumps, and (3) electric pumps.
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● Manual hand pumps are easy to find, easy to
use, and inexpensive. Some are more effective
than others in expressing milk. These pumps
are typically used in the short-term or occa-
sionally. The hand and wrist can tire easily with
repeated use. Because of nipple pain and low
milk yields, the old-fashioned “bicycle horn”
pump is not recommended.

● Battery-operated pumps use a small motor to
create a vacuum that is usually adjustable. Most
have a button the mother presses to release the
vacuum in a rhythmic pattern to simulate the
rhythm of a nursing baby. They are light-
weight, easy to find and use, and are relatively
inexpensive. One disadvantage of these pumps
is the short battery life. Some have AC
adapters. The time each pump takes to achieve
optimal suction varies, and those that require
up to 30 seconds can cause nipple pain.

● Electric pumps include some that are small and
semiautomatic and use a small motor to create
a vacuum that is adjustable. Most have an open
hole in the flange that the mother covers and
uncovers with her fingertip to create a rhyth-
mic pattern to simulate the rhythm of a nursing
baby. These pumps are moderately priced and
most can do double pumping.

● Automatic electric pumps are designed to cycle
pressure rather than maintain it. Pressure set-
ting parameters are set to mimic a nursing in-
fant. Pumps are now designed with adjustable
cycling rates up to 120 cycles per minute. Vac-
uum pressure adjusts up to 250 mm Hg. These
pumps are considered the most effective of all
pumps and use the double collection kits. They
cost more and are heavier than their handheld
counterparts.

● All automatic electric pumps and some of the
smaller semiautomatic pumps offer double col-
lection kits that allow both breasts to be
pumped simultaneously. When researched,
prolactin levels were significantly higher and
maximum milk yield occurred with double
pumping.

● Product manufacturers offer flanges in differ-
ent sizes to accommodate the anatomic con-
figuration of a particular breast. If a nipple
swells during pumping, the mother with a

larger nipple may find that a standard size
flange is too small to accommodate both the
large nipple and subsequent swelling. Those
mothers whose nipples are larger than 20.5
mm (the size of a US nickel) may benefit from
a larger sized flange.

● Expressed breastmilk is not sterile and there is
considerable disagreement over what consti-
tutes acceptable bacteria count, especially
when pumping for a preterm infant. Many fac-
tors play a part in the bacteria level, including
nipple cleaning, hand washing, collection tech-
niques, type of pump, feeding method of
preterm infant, pump-cleaning routines, and
gestational age of infant. Some bacteria will al-
ways be present and are nonpathogenic.
Healthy term infants can tolerate some
pathogens and relatively high levels of non-
pathogenic bacteria. Yet, preterm or high-risk
infants may be at greater risk from the same
levels of bacterial presence.

● There are infection risks from electric breast
pumps with multiple users and health-care 
facilities must take the necessary precautions to
prevent contamination.

● Colostrum and breastmilk inhibits bacterial
growth at different rates in both full-term and
preterm milk. Milk storage guidelines and
practices differ depending on the health of the
infant.

● Mothers who chose to discontinue pumping for
their hospitalized infants cited insufficient milk
collection as the first reason and complained
that pumping was too time-consuming.

● Mothers pumping for a hospitalized infant
need much clinical encouragement and emo-
tional support to ease embarrassment and frus-
tration and gain understanding of the
significance of collecting breastmilk for their
hospitalized infant.

● Breast pumps are considered to be medical 
devices by the US Food and Drug Adminis-
tration and as such are regulated within the
FDA’s Center for Devices and Radiological
Health. They maintain a medical product re-
porting program to record problems with
breast pumps as encountered by consumers
and clinicians.
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● The issue of mothers selling and buying used
breast pumps remains pertinent. The FDA 
advises that there are certain risks presented by
breast pumps that are reused by different moth-
ers if they are not properly cleaned and steril-
ized. It is not recommended that a pump that is
labeled as a “single user” pump be reused or
resold.

● Common pumping problems include sore nip-
ples, low milk yield, erratic or delayed milk-
ejection reflex, and dwindling milk supply over
a long-term course of pumping.

● An erratic or delayed milk-ejection reflex can
have an overwhelming impact on effective
milk expression. A mother’s feeling about
pumping such as embarrassment, tension, fear
of failure, pain, fatigue, and anxiety can inhibit
the neurochemical pathways required for milk-
ejection. When a clinician knows a mother’s
feelings and attitudes about pumping, guide-
lines can be individually created for her spe-
cific situation.

● Early use of nipple shields generated poor out-
comes. The thickness of material created a bar-
rier that prevented a mother from feeling her
baby at the breast and inhibited milk transfer.

● Nipple shields fell into disfavor when the ram-
ifications of use became destructive to the
course of lactation and risky to the health of the
baby.

● Recent research and discussions of nipple
shields have yielded more beneficial outcomes
with the use of the ultra-thin silicone shields.
Use of all other shields, including latex, is not
recommended. Critical assessment and contin-
uous follow-up by a skilled lactation consultant
is essential. Babies who otherwise may have
been unable to breastfeed have benefited from
the judicious use of this tool.

● Nipple shields can therapeutically supply oral
stimulation not provided by mother’s nipples,
create a nipple shape in an infant’s mouth, and
allow extraction of milk by expression with
minimal suction. With negative pressure inside
the shield tip keeping milk available, the shield
may compensate for weak infant suck, present
a stable nipple shape that remains during

pauses in sucking bursts, maintain the nipple in
protruded position, and impact the rate of milk
transfer.

● The disadvantages of nipple shields include use
as a substitute for skilled care or a quick fix.
Their use may lead to insufficient milk volume,
inadequate weight gain or weaning, and a nip-
ple shield addiction after which the baby will
not feed without the shield in place. They may
also predispose the nipple to damage when the
baby is put to breast without the shield, as he
may chew rather than suckle.

● The proper size of nipple shield must be used.
The teat height should not exceed the length of
the infant’s mouth from the juncture of the hard
and soft palates to lip closure. The base 
diameter should fit the mother’s nipple and
better results occur with the shortest teat height
and smallest base diameter.

● Breast shells are two-piece plastic devices worn
over the nipple and areola to evert flat or in-
verted nipples. Historically, these shells were
called nipple glasses and were used to protect
the mother’s clothes from leaking milk, or used
if the mother had “too much milk.” Milk col-
lected in the shells must be discarded due to
potential bacterial growth.

● When worn prenatally, breast shells were 
designed to create a constant gentle pressure
around the base of the inverted nipple and
were thought to release the adhesions anchor-
ing the nipple. Current information shows little
correction of the nipple actually happens 
prenatally.

● Although breast shells have been used to pro-
vide air circulation around sore nipples and to
keep a bra from adhering to the nipple, most
clinicians today seldom recommend these 
devices.

● Designed to supplement feedings at the breast,
feeding-tube devices can enable many mothers
and babies to breastfeed when they would oth-
erwise have to use an alternate feeding method
without the baby at the breast.

● Feeding-tube devices consist of a container to
hold breastmilk or formula and a length of thin
tubing that runs from the container to the
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mother’s nipple. The tube is secured in place
with nonallergenic tape.

● The use of a feeding-tube device is indicated
for babies with weak, disorganized, or dys-
functional sucking. A partial list includes those
babies who are preterm, hypertonic, hypo-
tonic; babies who have Down syndrome, 
cardiac problems, nipple-preference, neuro-
logically impairment, or cleft lip or palate; in-
fants who have experienced perinatal asphyxia,
low, slow, or no weight gain, or weight loss
due to ineffective suckling.

● The feeding-tube device is useful in maternal
situations such as adoptive nursing and for
mothers who are relactating, have had breast
surgery, suffer from primary lactation insuffi-
ciency, have severe nipple trauma, are suffer-
ing from an illness, or are undergoing surgery
or hospitalization.

● With finger-feeding, a mother places the tube
on the pad of her index finger or whichever fin-
ger is closest in size to her nipple. The baby
draws the finger into his mouth and with cor-

rect suckling, causes the milk to flow. This
method also allows the father or other care-
giver to feed the baby.

● Finger-feeding can also be used to take the
edge off the baby’s hunger before putting him
to the breast and to help transition a baby to
nursing at the breast.

● With the use of a feeding-tube device, the clin-
ician must closely follow the progress in 
short- or long-term use. Risks of use include
“addiction” to the device by the clinician,
mother, and/or baby. The mother and baby
should be weaned from the device as quickly
as is appropriate.

● Health-care professionals must employ judi-
cious use of devices and other technology that
are designed to aid in breastfeeding. As with all
care, the use of a breastfeeding device of any
kind must be found to “do no harm;” thereafter
its benefits must outweigh the risks it represents
in order for the breastfeeding relationship to be
truly supported.

I n t e r n e t  R e s o u r c e

Breast pumps and supplies:
www.medela.com
www.hollister.com
www.breastpumps-etc.com
www.lalecheleague.org/catalog/pump96.html

For reporting problems with breast pumps and
other technologies go to the FDA’s web site:
www.fda.gov

For detailed information on breast pumps:
www.geddesproduction.com
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Avent America, Inc., 475 Supreme Drive,
Bensenville, IL 60106 (www.aventamerican.com)

Bailey Medical Engineering, 2020 11th Street, Los
Osos, CA 93402 (Nurture III small semiautomatic
breast pump) (www.baileymed.com)

BreastPump.com, Inc., P.O. Box 18475, Tucson,
AZ 85731 (VersaPed pedal pump)

Camp Healthcare, 2010 East High Street, Jackson,
MI 49203 (former White River breast pumps)

Evenflo Products Co., P.O. Box 1206, 771 North
Freedom Street, Ravenna, OH 44266

The First Years, One Kiddie Drive, Avon, MA
02322

Gerber Products Co., 445 State Street, Fremont,
MI 49412

Hollister Inc., 2000 Hollister Drive, Libertyille, IL
60048-3781 (www.hollister.com)

Lact-Aid, P.O. Box 1066, Athens, TN 37303 (feed-
ing-tube device)

Lumiscope Company, Inc., 400 Raritan Center
Parkway, Edison, NJ 08837 (Gentle Expressions
battery pump)

Medela, Inc., P.O. Box 660, McHenry, IL 60051
(www.medela.com)

Omron Marshall Products, Inc., 300 Lakeview
Parkway, Vernon Hills, IL 60061 (Kaneson cylin-
der and Mag Mag battery pumps)

Whisper Wear, 2221 Newmarket Parkway, Suite
136, Marietta, GA 30067 (www.whisperwear.com)

Whittlestone, P.O. Box 2237, Antioch, CA 94531
(www.whittlestone.com)

A p p e n d i x  1 2 – A

MANUFACTURERS/DISTRIBUTORS OF BREAST PUMPS
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13
C H A P T E R

The importance of human milk in the management
of preterm infants is well recognized (American
Academy of Pediatrics [AAP], 1997) and has been
reported to improve host defenses, digestion and
absorption of nutrients, gastrointestinal function,
neurodevelopmental outcomes, and enhanced ma-
ternal psychological well-being (Schanler, 2001).
Yet mothers of preterm infants encounter numer-
ous, well-documented barriers to breastfeeding that
are not experienced by mothers of healthy term in-
fants. Recent studies suggest that these barriers exist
in both developed and developing countries, as re-
flected in lower worldwide rates of breastfeeding
initiation and duration for preterm and/or low birth
weight infants than for healthy term babies (Meier,
2001). Lower breastfeeding rates for this vulnerable
population are of particular concern because
preterm infants and their mothers receive unique
benefits from breastfeeding that cannot be dupli-
cated in the feeding of commercial infant formulas.

In order to improve these breastfeeding out-
comes, clinicians must use research-based strate-
gies that target specific barriers to breastfeeding
initiation and duration for mothers and their
preterm infants. In the past decade, numerous sci-
entific reports have focused on delineating and
studying these barriers (Baker & Rasmussen, 1997;
Blaymore-Bier, 1997; Cregan et al., 2002; Hedberg
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Nyqvist & Ewald, 1999; Hurst, Myatt, & Schanler,
1998; Jaeger, Lawson, & Filteau, 1997; Killersre-
iter et al., 2001; Nyqvist, Sjoden, & Ewald, 1999;
Ortenstrand et al., 2001; Pietschnig et al., 2000;
Pinelli, Atkinson, & Saigal, 2001; Wheeler et al.,
1999). Cumulatively, these studies indicate that
preterm infants are not just “small term infants”
with respect to breastfeeding management. Instead,
they have maturity-dependent physiologic and
metabolic differences that require integration. Sim-
ilarly, mothers of preterm infants experience
unique physiologic and emotional challenges, such
as maintaining lactation for several weeks, and cop-
ing with extreme vulnerability about infant intake
during breastfeeding. These barriers adversely af-
fect breastfeeding initiation and duration rates for
this population.

Suitability of Human Milk for 
Preterm Infants
Evidence for the benefits of human milk feeding
for preterm infants continues to accumulate (Table
13–1). Specific bioactive factors, such as, secretory
IgA, lactoferrin, lysozyme, oligosaccharides, nu-
cleotides, cytokines, growth factors, enzymes, an-
tioxidants, and cellular components present in
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human milk have been implicated in reports of de-
creased rates of infections in premature infants fed
human milk compared with those fed commercial
formula (Hamosh, 2001). Gastrointestinal effects of
feeding human milk include enhanced intestinal
lactase activity (Shulman et al., 1998b), more rapid
gastric emptying (Ewer et al., 1994), and a decrease
in intestinal permeability early in life (Shulman et
al., 1998a), compared with preterm formula. The
feeding of human milk has been associated with
improved cognitive and motor development at 3,
7, and 12 months (Bier et al., 2002), greater intel-
lectual performance scores at 7.5 to 8.0 years of
age (Lucas, Morley, & Cole, 1998), and faster brain-
stem maturation (Amin et al., 2000) compared with
formula-feeding in former premature infants.
Human milk-fed infants have been found to have
enhanced visual acuity (Birch et al., 1992) and less
incidence and severity of retinopathy of prematu-
rity (Hylander et al., 2001) compared to preterm
formula-fed infants––possibly due to the presence
of very long-chain polyunsaturated fatty acids and
antioxidant activity in human milk (Koletzko et al.,
2001). Finally, the provision of mother’s own milk
to her infant allows the mother a distinct role in
the care of her infant, at a time when many of the
infant’s needs are met by the nursing and medical
NICU staff.

Studies comparing human milk composition of
mothers delivering prematurely compared to those
delivering at term have shown specific differences,
at least during the first few weeks following delivery
(Gross et al., 1980). There were higher concentra-
tions of several components in preterm compared
to term milk, including the following: sIgA and
other anti-infective properties (Britton, 1986),
oligosaccharides (Miller et al., 1994) protein (Butte
et al., 1984), fat (Luukkainen, Salo, & Nikkari,
1994), sodium, chloride, and iron (Lemons et al.,
1982; Trugo et al., 1988) has led some to speculate
that the mother adapts to the higher needs of her
preterm infant. Yet more recent studies examining
the influence of gestational age at delivery and du-
ration of lactation on the changing macronutrient
composition of preterm milk theorize that these
compositional differences are a result of the inter-
ruption of the gestational developmental processes

occurring in the mammary gland (Maas et al.,
1998). Whatever the etiology of these composi-
tional differences, the clinical significance of these
gestationally dependent differences in milk compo-
sition is apparent when short- and long-term health
outcomes are compared for preterm infants receiv-
ing either human milk or formula-feedings. These
outcomes, summarized in Table 13–1, suggest that
human milk may provide optimal “nutritional pro-
gramming” for preterm infants, and may be protec-
tive against several prematurity-related health
conditions (Dvorak et al., 2003; Furman et al.,
2003; Schanler & Atkinson, 1999).

Yet despite these profound benefits, studies
have shown the rate of linear growth and bone
mineralization is negatively effected in preterm in-
fants fed unfortified human milk (Nicholl & Gamsu,
1999; Schanler, Shulman, & Lau, 1999). Commer-
cial fortifiers providing mineral supplementation of
a mother’s own milk have shown a normalization of
these indices (Kuschel & Harding, 2000; Schanler,
1998). Given these recent findings, current recom-
mendations include the provision of fortified moth-
ers’ own milk as the preferred feeding for preterm
infants (Canadian Pediatric Society [CPS], 1995;
Schanler, 2001).

Mothers of Preterm Infants
Breastfeeding has been described as a contribution
to infant care that only the mother can make and as
one aspect of “natural” caregiving that is not for-
feited because of preterm birth. These clinical im-
pressions were confirmed and extended in a
qualitative study of 20 mothers of preterm infants
who were interviewed in the home 1 month after
infant discharge from the NICU (Kavanaugh et al.,
1997). These women, who received research-based
in-hospital breastfeeding services (Meier et al.,
1993), reported that “the rewards outweigh the ef-
forts” in describing their breastfeeding experiences
during the first month that their infants were home.

The mothers from Kavanaugh’s study (1997)
delineated and exemplified five rewards of breast-
feeding their preterm infants. Most frequently re-
ported was “knowing that they had given their
infants a good start in life,” with references to the
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portunities were limited. Finally, the mothers felt
that, even with the extra effort of feeding and con-
tinued milk expression in the home, breastfeeding
was “convenient” for them.

Thus the literature suggests that breastfeeding
affords unique advantages for this vulnerable pop-
ulation that are in addition to the health benefits
of breastfeeding for mothers of healthy term in-

Table 13–1

BENEFITS OF HUMAN MILK FOR PRETERM INFANTS

Host Defense
● Cellular functions (Garofalo & Goldman, 1998; Hanson, 1999)
● Bioactive factors (Akisu et al., 1998)

Secretory IgA (Eibl et al., 1988)

Cytokines (Fituch et al., 2001; Srivastava et al., 1996)

Lactoferrin (Goldblum et al., 1989; Goldman et al., 1990; Hutchens et al., 1991)
● Enzymes (Henderson et al., 2001)
● Reduced risk and severity of infections (Contreras-Lemus, 1992; Furman et al., 2003; Hylander, Strobino, & 

Dhanireddy, 1998; Kosloske, 2001; Lucas & Cole, 1990; Schanler, Shulman, & Lau, 1999)

Gastrointestinal
● Hormones (Armand et al., 1996)
● Lactase activity (Rudloff et al., 1996; Shulman et al., 1998b)
● Growth factors (Burrin & Stoll, 2002; Diaz-Gomez, Domenech, & Barroso, 1997)

Epidermal growth factor (Xiao et al., 2002)
● Improved feeding tolerance (Moody et al., 2000; Schanler, Hurst, & Lau, 1999; Shulman et al., 1998b; Weaver &

Lucas, 1993)

Nutrition
● Amino acids (Moro et al., 1989)
● Lipid profile (Genzel-Boroviczeny, Wahle, & Koletzko, 1997; Heird, 2001; Peterson et al., 1998)
● Antioxidants (Ostrea et al., 1986; Zheng et al., 1993)
● Glutamine, Taurine (Bernt & Walker, 1999; Rassin et al., 1983)

Neurodevelopment
● Omega 3 fatty acids (Farquharson et al., 1995; Luukkainen et al., 1995)
● Cholesterol (Boehm et al., 1995; Woltil et al., 1995)
● Improved visual acuity (Birch et al., 1992; Uauy et al., 1992)
● Enhanced neurocognitive outcomes (Bier et al., 2002; Lucas et al., 1994; Lucas, Morley, & Cole, 1998)
● Maternal/infant bonding (Aguayo, 2001; Brandt, Andrews, & Kvale, 1998; Wheeler et al., 1999)

health benefits of breastfeeding for premature ba-
bies, followed by the mothers enjoyment of the
physical closeness and intimacy of breastfeeding,
and their perception that their infants “preferred”
the breast to bottle-feedings of expressed milk. A
fourth reward was “making a unique contribution
to infant care,” but mothers circumscribed this re-
ward to the NICU stay, when other caretaking op-
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fants. These important findings provide scientific
justification for the allocation of resources to im-
prove breastfeeding outcomes for this vulnerable
population.

Rates of Breastfeeding Initiation 
and Duration
Although breastfeeding statistics vary for individ-
ual countries, worldwide data suggest that moth-
ers of preterm infants initiate and sustain breast-
feeding at rates lower than the general population
(Furman, Minich, & Hack, 1998; Jaeger, Lawson,
& Filteau, 1997). Several conclusions and practice
priorities can be drawn from this body of world-
wide studies.

First, breastfeeding initiation rates appear to be
increasing for this population (Adams et al., 2001;
Wagner et al., 2002), presumably because promo-
tion efforts have made mothers aware of the health
benefits of human milk. Second, the duration of
breastfeeding for mothers and preterm infants is
typically shorter than the mothers’ initial goals.
Third, rates for breastfeeding initiation and dura-
tion can be improved if mothers are provided with
research-based, comprehensive breastfeeding ser-
vices. Thus a prerequisite for research and practice
is to address the documented barriers to breast-
feeding for mothers and preterm infants through
the use of evidence-based strategies.

Research-Based Lactation 
Support Services
In recent years several publications have provided
models for provision of breastfeeding services in
the NICU (Hurst, Myatt, & Schanler, 1998; Jones,
1995; Meier et al., 1993), which included specific
interventions within a four-phase temporal model:
expression and collection of mothers’ milk; gavage
feeding of mothers’ milk; in-hospital breastfeeding;
and postdischarge breastfeeding management. A
central feature of this model is that breastfeeding
services are directed and/or coordinated by a nurse
and/or physician with expertise in both lactation
and intensive preterm infant care.

The Decision to Breastfeed

Until recently, health-care providers took the posi-
tion that preterm infant feeding was a matter of
parental “choice.” Professional responsibility was
limited to implementing a parent’s decision. How-
ever, this perspective has been challenged by em-
phasizing the importance of sharing research-based
health benefits of breastfeeding with parents, so that
they can make informed decisions about feeding
method (Meier, 2001; Meier & Brown, 1997).
Specifically, this information should include factual
verbal and written materials and alternatives to ex-
clusive, long-term breastfeeding for women who do
not want to make these commitments.

Facilitating an Informed Decision

All mothers who are hospitalized for preterm labor
should be approached by a health professional to
provide this specific information. If the mother has
already given birth, breastfeeding should be dis-
cussed as soon after delivery as the mother is able
to converse. The clinician should use specific in-
formation about the baby––such as maturity or
health condition––and share with the mother
breastfeeding research that is relevant to her baby’s 
situation.

One barrier to providing mothers with this in-
formation is concern among some health-care
providers that mothers will be made to feel guilty
if they elect not to breastfeed. However, in other
areas of NICU care, professionals do not withhold
factual information that may influence a parent’s
decisions about infant management plans. With-
holding such information would be considered un-
ethical if it involved respiratory care or a surgical
procedure. Providing parents with research-based
options for infant feeding should be handled in a
manner consistent with NICU policies for other
decisions about infant management.

Alternatives to Exclusive, Long-Term
Breastfeeding

Many mothers, especially those who had not in-
tended to breastfeed, remain indecisive and/or re-
luctant to begin milk expression if they feel they
must make a commitment to exclusive breast-
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feeding for several months. Additionally, health-
care providers or family members may have ad-
vised them that breastfeeding is “too much” for
them at a time when they are consumed with dis-
comfort, anxiety, stress, and fatigue. These women
should be encouraged to begin milk expression im-
mediately after birth when the hormonal milieu is
optimal, so their infants can receive colostrum.
Mothers should be told that they could cease milk
expression at any time if they desire, and that pro-
fessional help is available to help them discontinue
pumping.

When women are indecisive and their initial
plans include a day-by-day commitment to breast-
feeding, several issues can help women make these
important choices. For example, mothers who are
unenthusiastic about pumping often ask how long
they must provide milk for their infants. The prac-
titioner can use infant milestones to make the rec-
ommendations more “real” for mothers. For
example, a mother can be told that the most im-
portant time for the preterm infant is the introduc-
tion and advancement of early feedings, and that
her colostrum is ideal for this purpose. This trans-
lates into milk expression for approximately 1
week. The clinician can further explain that provid-
ing milk until term, corrected age for the infant is
especially beneficial because of the unique nature
of the lipids in preterm milk. Most mothers are will-
ing to consider short-term “contracts” of this nature
when they understand the day-by-day importance
of their milk for their infant.

Some mothers will express milk with a breast
pump, but do not want to feed their infants at the
breast. The practitioner can introduce this option
by stating: “Some women decide that they will use
a breast pump to express milk and then feed it to
their babies by bottle. Is this something that you
would consider?” This approach informs mothers
and reassures them that other women have chosen
this option.

When the mother of a preterm infant selects an
alternative to exclusive, long-term breastfeeding,
the breastfeeding specialist and NICU staff must
not imply that her choice is “second best.” Instead,
the previously indecisive mother should be praised
for her commitment and respected for her choice.
The mother should be made aware of resources to

help her if she changes her breastfeeding goals in
the future.

Models for Hospital-Based Lactation
Support Services

A variety of hospital-based breastfeeding support
services have been developed in recent years and
serve as models for clinical areas choosing to im-
prove their services. The Lactation Support Pro-
gram and Mothers’ Own Milk Bank at Texas
Children’s Hospital in Houston was established in
1984 to provide support to mothers of hospitalized
infants and improved quality control in the han-
dling of expressed breastmilk (Hurst, Myatt, &
Schanler, 1998). Registered nurses with additional
certification in lactation management provide
mothers and their infants with instruction and sup-
port in milk volume maintenance and breastfeed-
ing. The Mothers’ Milk Club at Rush-Presbyterian
Hospital in Chicago utilizes a peer-support group
model in providing breastfeeding support to moth-
ers of hospitalized, preterm infants (Meier, 2001).
Mothers meet once a week to discuss issues related
to breast pumping, expressed breastmilk feeding
and initiation, and progression of breastfeeding in
the hospital and postdischarge. This support ex-
tends into the neonatal unit where mothers assist
each other in their breastfeeding efforts.

Regardless of the model or combination of ap-
proaches used in a specific clinical environment,
strong support from the neonatal physician and
nursing staff will facilitate the progress of the pro-
gram. Without the provision of evidence-based ra-
tionale for specific lactation management and
breastfeeding policies and procedures to all staff
involved, compliance will be less than optimal. Es-
tablishing early in the neonatal period the mother’s
feeding plans and goals will allow for individual-
ized strategies to ensure that these goals are real-
ized and to allow for timely modifications when
warranted.

Finally, a primary source of support for breast-
feeding comes from other family members. A re-
cent qualitative study examined the management
styles observed in breastfeeding families of preterm
infants (Krouse, 2002). Families were described as
facilitating (positive and proactive), maintaining
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(passive and adaptive), or obstructing (negative and
feeling out of control) in their management styles
related to breastfeeding. Although this small sample
of families received intensive breastfeeding support
services, the diversity in management styles ob-
served highlights the complexity in providing effec-
tive interventions to assist mothers in obtaining
their breastfeeding goals.

Initiation of Mechanical 
Milk Expression
Mothers of preterm infants must initiate and main-
tain lactation with a breast pump until their infants
are able to regulate intake from the breast. This uni-
versally frustrating experience may last from sev-
eral days to a few months, and mothers need
research-based advice and support to persevere
with their breastfeeding goals during this time.

Principles of Milk Expression

Few studies have focused on a mother’s physiologic
response to exclusive, long-term breast pump use
(Chatterton et al., 2000; Cregan et al., 2002; Hart-
mann & Cregan, 2001). Thus the principles of lac-
tation that have been studied for the healthy
population are commonly applied to the mother
who initiates and maintains lactation with a breast
pump. Although giving birth prematurely does not
appear to limit milk production, several factors sur-
rounding the birth experience––prolonged bedrest,
maternal complications, fatigue, stress, and irregu-
lar breast emptying––are documented prolactin-
inhibitors and can adversely affect milk volume.
Additionally, the close infant contact most fre-
quently experienced by mothers following term 
delivery is limited after preterm birth. This mater-
nal-infant proximity has been implicated in the en-
hancement of the neurohormonal stimulus of the
lactogenic hormones, specifically, oxytocin and
prolactin (Carter & Altemus, 1997; Uvnas-Moberg,
1998).

The available research supports the practice of
beginning milk expression with a hospital-grade
electric breast pump as early as possible after deliv-
ery (Hill, Aldag, & Chatterton, 1999). Factors
shown to optimize milk yield include frequent milk
expression of adequate duration to promote com-

plete breast emptying (Hill, Aldag, & Chatterton,
2001). Some studies (Groh-Wargo et al., 1995) but
not all (Fewtrell et al., 2001; Hill, Aldag, & Chatter-
ton, 1999) have shown an advantage to simultane-
ous compared to sequential breast pumping.
Clinically, advising mothers to express milk more
frequently––e.g., 8 to 10 times daily during the first
week to 10 days postbirth––may result in a milk
volume approximating 750 to 1000 ml per day.
Theoretically this practice may stimulate mammary
alveolar growth during a time when circulating lac-
togenic hormones are elevated (Cox et al., 1999).
Informing mothers of this rationale for frequent
milk expression during this optimal time may pro-
vide abundant milk yield acting as a “reserve”
against diminishing milk volume later in lactation.
Achievement of a daily milk volume between 800
and 1000 ml at the end of the second week follow-
ing delivery ensures that even if the mother’s milk
volume decreases by 50 percent during the infant’s
hospitalization, she will still have enough milk to
feed her preterm infant at discharge.

Selecting a Breast Pump

Until recently evaluation of the efficacy of breast-
milk expression using an electric breast pump had
been limited to anecdotal reports (Auerbach &
Walker, 1994; Biancuzzo, 1999). Recent studies
have provided objective determination of major pa-
rameters of breast pump efficacy––namely, time to
milk-ejection, amount of milk removed, and rate of
milk removal (Daly et al., 1993; Daly et al., 1996;
Mitoulas et al., 2002b). Mothers who initiate long-
term milk expression need a hospital grade electric
breast pump and as some studies have demon-
strated (Hill, Aldag, & Chatterton, 1999) may bene-
fit from a double collection kit.

The clinical challenge is ensuring that these
breast pumps are available to mothers who need
them. These pumps may be rented through phar-
macies, lactation consultants, and home health
agencies, but low-income mothers may be unable
to incur the rental expense. A letter, such as the one
shown in Figure 13–1, should be prepared on hos-
pital letterhead, signed by a neonatologist and/or
the NICU lactation specialist, and given to mothers
for reimbursement purposes. Even with such a let-
ter, the rental expense may be rejected by third-
party payers, with an explanation that the mother
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can use a less expensive battery-operated model or
that breastfeeding is “elective,” and formula-feeding
is cheaper.

It is helpful to have a packet of research-based
materials, such as the following documents, that par-
ents can use to challenge these decisions: (1) an offi-
cial letter on institutional letterhead that is specific
to the infant’s condition and the mother’s breast-
feeding needs; (2) research reports that demonstrate
the superiority of electric breast pumps (Mitoulas et
al., 2002a); and (3) official statements and/or data
that endorse the importance/health outcomes of
human milk feeding for preterm infants.

Milk-Expression Technique

The mother’s milk-expression technique can influ-
ence the composition and the bacterial count of the
milk to be fed to her infant. For this reason, moth-
ers need detailed verbal and written information
about the specific components of the procedure and
the underlying rationale.

Mothers should be informed of how their ex-
pression technique can influence the amount of
lipid and calories in their milk. Because lipids pro-
vide at least 50 percent of the calories in human
milk, and lipid concentration increases over a sin-

FIGURE 13–1.
Sample letter to re-
quest third-party pay-
ment for breast pump.
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gle milk expression (Daly et al., 1993; Wood-
ward, Rees, & Boon, 1989), it is essential that moth-
ers be instructed to pump until all milk droplets
cease flowing. The last few drops of milk are very
high in lipid, and can contribute a substantial pro-
portion of the calories in the entire milk sample.
The duration of time to achieve breast emptying
usually takes approximately 10 to 15 minutes, but
this time may vary from woman to woman, and
once lactation is established, some mothers may
find that less time is required to achieve breast
emptying.

Similarly, mothers should understand that all
milk from a single milk expression should be thor-
oughly mixed before it is placed into sterile con-
tainers for storage. Mothers who produce large
volumes of milk may have to empty the collection
containers during milk expression to avoid over-
flow of the bottles. Typically, the first part of the ex-
pression will have lower fat and calories than will
the latter. If the specimens are not mixed, the infant
can receive feedings with markedly different fat and
caloric values, affecting metabolic processes and
overall weight gain (Valentine, Hurst, & Schanler,
1994). An exception to this principle is the inten-
tional feeding of hindmilk-only, which is discussed
later in this chapter.

Milk Expression Schedule

Mothers must be informed of the importance of fre-
quent milk expression during the early days and
weeks postbirth when the lactation hormones sup-
port optimal milk production. The actual number
of daily milk expressions will depend upon each
mother’s breastfeeding goals. Mothers who need to
produce maximal volumes of milk to achieve their
goals should plan to express milk 8 to 10 times
daily. Included in this group are women who want
to breastfeed exclusively at the time of infant dis-
charge, provide hindmilk for infant feedings,
and/or have given birth to multiples. Mothers who
plan to provide milk for a limited time––for exam-
ple, until an infant’s expected birth date––or those
who plan to combine formula and breastfeeding,
can pump less frequently. Instructing “short-term”
breastfeeding mothers to express milk more than

five or six times daily is unnecessary and may dis-
courage them from pumping at all.

The NICU staff can make it possible for moth-
ers to accomplish frequent milk expression by mod-
ifying the nursery environment to meet mothers’
needs. Mothers who must spend time traveling to
and from the NICU often prefer to be with their 
infants rather than in a separate room where they
can express milk. As a result, these mothers may
pump only before leaving home and after returning
home, and several hours elapse when their breasts
are not stimulated. Enabling mothers to remain at
their infants’ bedside while expressing milk with the
electric breast pump (Meier, 2001) promotes fre-
quent stimulation and sends a strong message to the
mother regarding the importance placed (by the
staff) on providing her milk to her infant. Allowing
mothers to pump at the infant’s bedside provides an
opportunity for the mother to see, touch, or hold
her infant while expressing milk. Mothers use the
pump upon arrival in the NICU, every two hours
thereafter, and immediately before departure. Bed-
side pumping incorporates the scientific literature
on the use of relaxation and imagery in enhancing
milk volume (Feher et al., 1989), and is convenient
for the mother and staff. Additionally, the expecta-
tion that mothers will provide milk while in the
NICU highlights their indispensable role in infant
care. Anecdotally, mothers have reported that they
express more milk at their babies’ bedsides, and
combined with skin-to-skin care and nonnutritive
sucking at the breast, that bedside pumping gives
them a purpose for frequent and lengthy NICU vis-
its.

Written Pumping Records

Keeping a written log of pumping frequency and
milk volumes expressed is useful for the mother to
monitor her lactation progress. Pumping records
that document the time, duration, and amount of
milk expressed  provide useful information to the
mother that can be shared with the NICU staff for
assessment of milk volume maintenance (Figure
13–2). Evaluation of pumping frequency and milk
volumes obtained allows the NICU staff to assist
the mother in modifying her pumping schedule (to
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Your name:_______________Your infant’s medical record #_______________

Use the table below to keep track of the date, time, and volume of milk
expressed from each breast for every pumping session.

TIPS FOR INCREASING YOUR MILK SUPPLY

• Pump frequently—at least 6 to 8 times a day • Completely empty both breasts
• Rest and sleep whenever you can • Use relaxation techniques while pumping
• Hold your baby skin-to-skin whenever possible • Breathe deeply while pumping

If you have any questions, please contact one of the lactation consultants.

Today’s date:___________

Time
of day

Volume from left
breast

Volume from right
breast

Circle where you pumped

1.

2.

3.

4.

5.

6.

7.

8.

9.

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

Hospital / Home / Work / Other

♥ Only you can provide the wonderful gift of breastmilk for your baby ♥

Texas Children’s Hospital
Lactation Support Program, 2003
www.texaschildrenshospital.org

PUMPING RECORDS

FIGURE 13–2. Sample of pumping records. Source: Texas Children’s Hospital, Lactation Support Program, 2003.
www.texaschildrenshospital.org.
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be explained later) based on her individual milk
synthesis rate.

Maintaining Maternal Milk Volume

Expressed Milk Volume Guidelines

An arbitrary guideline categorizing levels of 24-
hour milk volume is useful in order to determine
the need for appropriate intervention (see Box
13–1). The volume of 500 ml/24 hrs was set as a
cutoff point since most preterm infants will require
at least this amount upon discharge from the hos-
pital. “How much milk should I be expressing?”
is a question frequently asked by mothers of hos-
pitalized infants. Providing specific guidelines will
help each mother assess her individual breast-
feeding goals and the need for more (or less) 
frequent pumping. As previously mentioned, en-
couraging mothers to maintain a written pumping
record will allow an accurate accounting of each
mother’s individual milk expression pattern and
the need for appropriate interventions. In the event
that a mother does not achieve a minimum milk
volume of 350 ml/24 hrs by 10 to 14 days fol-
lowing delivery, strategies to stimulate milk syn-

thesis should be initiated in order to take advan-
tage of the optimal hormonal milieu present dur-
ing the early postpartum period.

Based on research demonstrating the variabil-
ity from mother to mother regarding the rate of
milk synthesis (Daly & Hartmann, 1995b), mothers
can be advised whether extending the nonpumping
interval at night is appropriate or not. Calculating
the volume attained at a pumping and dividing that
volume by the interval (in hours) between milk ex-
pressions provides an estimate of the rate of milk
synthesis. Calculating milk synthesis rates over a
24-hour period provides a picture of the mother’s
overall milk synthesis rate. Milk synthesis rates are
calculated by taking the volume obtained divided
by the number of hours since the last milk expres-
sion (i.e., 90 cc divided by 3 hours = 30 cc/hr).
Mothers with large milk storage capacities are able
to maintain fairly consistent milk synthesis rates de-
spite longer intervals between breast emptying
(Kent et al., 1999). This is an invaluable strategy for
mothers who must maintain their milk volumes
over a long period of time.

Preventing Low Milk Volume

Milk expression guidelines as previously described
are based on observational studies demonstrating
that mothers who pump early and often following
delivery experience higher milk yields (Hill, Aldag,
& Chatterton, 1999). Yet despite the best efforts of
some mothers, persistent low milk volumes
occur––or milk production decreases over the
many weeks following preterm delivery. Due to the
lack of research, little is known about the physiol-
ogy of long-term milk expression for mothers who
are separated from their infants for extended peri-
ods following delivery. Therefore, strategies to
manage low milk volume for mothers of preterm
infants have focused on pharmacologic and non-
pharmacologic enhancement of prolactin secretion
(Budd et al., 1993; da Silva et al., 2001; Emery,
1996; Milsom et al., 1998). Obtaining a thorough
history from the mother is vital in order to provide
appropriate interventions to manage low milk vol-
ume. Information regarding maternal medication
use, history of breast surgery, infertility, thyroid
conditions, polycystic ovarian syndrome, extended

BOX 13–1

Guideline for 
Expressed Milk 
Volumes for 
Mothers of 
Hospitalized Infants

Milk volume by day 10
to 14 following delivery

Ideal > 750ml/24 hr

Borderline 350–500 ml/24 hr

Low > 350 ml/24 hr
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bedrest prior to delivery, and previous breastfeed-
ing experience, will provide a clearer picture of po-
tential risk factors and possible effective
interventions. Table 13–2 summarizes various
strategies to increase maternal milk volume.

The use of certain maternal medications, in-
cluding oral contraceptives, may diminish milk vol-
ume in mothers of preterm infants who are
expressing milk with a breast pump. Although ob-
stetricians usually advise women that progestin-
only contraceptives will not interfere with lactation,
reports indicate that this may not be true for a less-
established “vulnerable” milk supply. Anecdotally,
mothers report that milk volume diminishes
markedly within days of starting oral contraceptives
and returns to baseline shortly after they are dis-
continued. This phenomenon needs to be explored
in controlled studies. But in the interim, clinicians
should ask about oral contraceptive use if mothers
report a rapid decline in a previously adequate vol-
ume. Some nonprescription medications such as
pseudoephedrine have been associated with a 30
percent decrease in maternal milk volume. Since
some mothers do not consider oral contraceptives
and over-the-counter medications of concern when
breastfeeding, it is best to ask about these groups of
medications specifically.

Most mothers of preterm infants experience a
decrease in milk volume during the second month
of milk expression (Hill, Brown, & Harker, 1995;
Hurst, Myatt, & Schanler, 1998). Although no pub-
lished studies have examined the physiology of this
phenomenon, data from studies of term infants may
offer some insight. Studies (Daly & Hartmann,
1995a, 1995b) have documented that maternal milk
volume is limited primarily by infant demand
rather than by a finite capacity of the mother to pro-
duce milk. These findings suggest that, over days or
weeks, the milk expression procedure may be inef-
fective in stimulating an optimal milk supply for
mothers of preterm infants. In particular, a breast
pump does not mimic the infant’s physical close-
ness and responsiveness that may be essential for
optimal hormonal regulation of milk volume. Thus,
encouraging infant contact during and after milk
expression in the NICU may represent a promising
intervention in preventing and improving low milk
volume.

Skin-to-Skin (Kangaroo) Care

A series of worldwide studies have documented the
safety of skin-to-skin (STS; Kangaroo) care and its
effectiveness in promoting physiologic stability in
preterm and high-risk infants (Bauer et al., 1997;
Bier et al., 1996; Bohnhorst et al., 2001; Cattaneo et
al., 1998; Gazzolo, Masetti, & Meli, 2000; Tornhage
et al., 1998; Whitelaw & Liestol, 1994). Although
the relationship between STS care and lactation has
been studied less systematically, the duration of
breastfeeding appears to be higher for STS infants
than for incubator controls (Charpak et al., 2001;
Ludington-Hoe et al., 1994).

Furthermore, it has been speculated that STS
holding may trigger the production of maternal
milk antibodies to specific pathogens in the infant’s
environment through mechanisms in the entero-
mammary pathway (Hurst et al., 1997). In this
study, mothers’ milk volume at 1, 2, 3, and 4 weeks
after delivery was compared for two groups of
women: 8 mothers who participated in STS hold-
ing; and 15 mothers who did not. Even with just 30
minutes daily of STS holding, mothers in the STS
group had a significantly greater increase in milk
volume between 2 and 4 weeks than did mothers in

Table 13–2

STRATEGIES TO INCREASE
LOW MILK VOLUME

● Frequent milk expression (> 6 times/day)
● Periodic breast massage prior to and during pumping
● Pumping at the infant’s bedside
● Holding the infant skin-to-skin
● Getting uninterrupted sleep of 5 to 6 hours
● Ensuring proper fit of pump flange/efficiency of

pump
● Taking some medications (i.e., metoclopramide, 

domperidone)
● Taking some galactogogues (i.e., Fenugreek)
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the control group. At 4 weeks after delivery, when
data collection ended, mothers in the STS group
produced significantly more milk each day than did
control mothers (647 ml vs. 530 ml, respectively).

Mothers whose infants are in STS care have re-
ported observing their infants’ rooting and
mouthing movements, and moving toward the nip-
ple during STS sessions (Hurst et al., 1997). Moth-
ers frequently note feelings of milk-ejection and
leaking, and many report that they express the
largest milk volumes immediately following STS
care. Yet milk-ejection is but one of the effects of oxy-
tocin that occurs during the developing maternal-in-
fant relationship. Emerging evidence reveals that
oxytocin coordinates both the causes and effects of
positive social interactions (Uvnas-Moberg, 1997).
During social interactions, oxytocin can be released
by sensory stimuli perceived as positive, including
touch, warmth, and odors (Uvnas-Moberg, 1998).
Oxytocin also may mediate the consequences of
positive social interactions, such as reduced sympa-
thoadrenal activity and enhanced parasympathetic-
vagal activity (Nelson & Panksepp, 1998; Nissen et
al., 1998). Because the release of oxytocin can be-
come conditioned to emotional states and mental
images, the actions of this peptide may provide an
additional explanation for the long-term benefits of
positive experiences. However, the conditioning of
this response for the mother of a preterm infant, at
least initially, is related to experiences far removed
from her infant, such as entering the neonatal in-
tensive care unit (NICU), turning on an electric
breast pump, or walking into the entry of the hos-
pital. How best to “normalize” this conditioning to
its proper maternal-infant orientation is one of the
challenges clinicians are faced with when working
with this vulnerable population––and STS holding
may provide an early antidote (Feldman et al.,
2002).

Although a complete review of procedures for
STS holding is beyond the scope of this chapter,
several principles can be summarized. First, infants
can be safely placed in STS care while very small
and mechanically ventilated (Gale, Franck, & Lund,
1993; Legault & Goulet, 1995; Tornhage et al.,
1999). Second, there is no scientific reason to re-
strict the duration of STS care, unless an infant be-
comes physiologically unstable while on the
mother’s chest. Typically, a STS care session is

ended based upon the mother’s availability rather
than infant criteria. Third, the position of the infant
in STS care is important in maintaining physiologic
stability, and recliners are ideal in achieving this po-
sition. The infant should be placed upright between
the mother’s breasts, with the side of the face
against the internal surface of one breast (Figure
13–3). The recliner is angled back to allow the in-
fant’s body to remain at a 45 to 60° angle from the
floor. A mirror positioned to allow the mother to
observe her infant’s face is helpful during these ses-
sions. STS sessions of two or more hours are ideal,
and it is not uncommon for infants to display be-
haviors that suggest autonomic instability when re-
turned to the incubator following STS care (Kirsten,
Bergman, & Hann, 2001).

Evidence-Based Guidelines for Milk
Collection, Storage, and Feeding

Guidelines for Collection and Storage
of Expressed Mothers’ Milk (EMM)

The collection and storage of EMM for later use by
the mother’s own infant has an impact on milk
composition and various constituents. Several fac-
tors should be considered, including the type of col-
lection container and storage conditions. Even with
meticulous technique, no mother’s milk is sterile
(el-Mohandes et al., 1993; Thompson et al., 1997).
A mother’s attention to hand washing and cleaning
of milk expression equipment is extremely impor-
tant in reducing colonization by pathogens other
than normal skin flora (Tully, 2000). Milk collection
and storage guidelines are summarized in Table
13–3 and place special emphasis on ensuring that
anything coming in contact with the milk or the
breast be thoroughly cleaned prior to each pump-
ing session. Special attention should be placed on
disassembling all pump parts following each collec-
tion for washing to avoid harboring of bacterial
growth. Glass (Pyrex) and hard plastic (polypropy-
lene) containers are recommended for storage of
human milk––as both provide stability of water-sol-
uble constituents and immunoglobulin A and are
easy to handle (Goldblum et al., 1981; Williamson
& Murti, 1996). Flexible, polyethylene bags are not
recommended for milk collection and storage due
to significantly greater loss of cells (Goldblum et al.,
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1981) and chance of leakage during storage and
handling. The temperature at which milk is stored
is based on the duration of time until the infant re-
ceives the milk for feeding. Table 13–4 summarizes
the criteria to determine storage temperature to be
used for human milk.

Preparing Expressed Mother’s Milk
for Infant Feeding

In most countries, preterm infants receive their
mothers’ milk by gavage until they are able to con-
sume feedings directly from the breast. At this time,
infants are small and vulnerable to problems that
can occur when EMM is handled unnecessarily.
Proper procedures should be developed and ad-
hered to in order to minimize bacterial growth and
possible changes in milk constituents during storage
and feeding. Table 13–4 describes the situational
and environmental opportunities for bacterial cont-

amination and guidelines for minimizing/prevent-
ing bacterial growth.

NICU Area Used for Milk Preparation. Atten-
tion to the environment designated in the NICU for
milk storage/preparation is important in ensuring
optimal quality control in the provision of EMM for
infant feeding. Utilization of similar procedures used
for storage of perishable food items should be ad-
hered to, such as monitoring of refrigerator/freezer
temperatures and routine cleaning and maintenance
of storage units and milk preparation spaces. Input
from the hospital infection control department can
be useful in developing appropriate guidelines for
establishing an optimal environment for the storage
and preparation of EMM.

Quality Control. Mothers of hospitalized infants
play a vital role in this process by ensuring correct
labeling of each milk container with the infant’s

FIGURE 13–3. Mothers and their preterm infants during skin-to-skin holding. (With permission, The Lactation
Support Program and Mothers’ Own Milk Bank, Texas Children’s Hospital, Houston.)
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name, medical record number, date and time of
collection, and use of any maternal medications. If
the milk is to be transferred to another container by
the nurse or other designated NICU staff prior to
feeding, each individual syringe/bottle should be
labeled appropriately. Human milk is a living fluid,
not unlike blood, and should be handled as such.
Proper hand washing and/or wearing gloves during
handling should be practiced to avoid potential
bacterial contamination of the EMM. Counter-
tops/surfaces used for milk preparation should be
wiped down with an appropriate antibacterial
cleaner prior to preparation activities.

All milk that is to be used for infant feeding
should be stored in the hospital under controlled
conditions. All too often, mothers are told to store
their expressed milk at home because of insufficient
storage space in the NICU freezer. However, this
approach would not be recommended for medica-
tions or blood; expressed milk should be no excep-
tion. When milk is out of sight of the NICU staff,
there is no assurance that it has remained com-

pletely frozen and/or unopened before it is subse-
quently fed to small preterm infants. A final con-
sideration is ensuring that EMM in the NICU is not
subject to tampering. There are no clear guidelines
as to whether refrigerators and freezers should be
locked and/or have restricted access, but this is a
very important issue. Anecdotally, NICU staff and
parents have expressed concern that suggests that
EMM should be kept in an environment that elim-
inates the potential for tampering.

Every effort should be made to provide strin-
gent quality control standards to minimize potential
errors in which infants receive another mother’s
milk. Considering the host-defense nature of human
milk and the extent to which viruses can be trans-
ferred via milk, administering the wrong milk to an
infant is a serious error. Proper labeling of milk col-
lection/preparation containers with infant’s name
and medical record number and verification of this
information (checked with another nurse) against in-
fant’s name band before feeding is an effective pro-
cedure to avoid potential errors. The NICU staff
should never administer a container of unlabeled
milk to an infant under any circumstances.

Warming EMM for Feeding. Rapid heating, es-
pecially microwaving, has been demonstrated to
adversely affect both the immunologic and nutri-
tional properties of EMM (Hamosh, 1996; Quan et
al., 1992). Refrigerated EMM should be gradually
warmed (over 30 minutes) to approximately body
temperature before being fed to small preterm in-
fants (Gonzales et al., 1995). For the smallest in-
fants, the feeding volume can be withdrawn into a
syringe that is placed in the infant’s incubator for
gradual warming.

Special Issues Regarding the Feeding
of EMM
The scientific literature supports feeding of fresh
(unfrozen) milk when possible, because the anti-
infective properties are maximally preserved
(Hamosh, 1996, 2001). Ideally, preterm infants
should receive at least one daily feeding of milk that
has been pumped at the bedside and fed without re-
frigeration. This milk retains all of the anti-infective
properties, and has been subjected to minimal han-
dling and temperature changes. Many mothers will
ensure that their infants have fresh milk available

Table 13–3

GUIDELINES FOR COLLECTION
AND STORAGE OF MOTHER’S
OWN MILK FOR PRETERM
INFANT FEEDING

1. All milk-collection equipment coming in contact
with the breast and breastmilk should be thoroughly
cleaned prior to and following use. Disassemble all
parts prior to cleaning.

2. Sterilize milk collection equipment once a day by
boiling the parts in water for 15 to 20 minutes.

3. Collect/store expressed milk in glass (Pyrex) or hard
plastic (polypropylene) containers. Plastic bags are not
recommended for milk storage for preterm infants.

4. Wash hands and scrub under fingernails prior to
each milk expression. Wipe the nipple area with
water only (no soap) prior to each pumping.

5. Following pumping, label each bottle with infant’s
name, medical record number, and date and time of
pumping. List any current maternal medications on
the label.
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for feedings if they understand the rationale behind
this practice. The staff can support this plan by de-
veloping a sequence of feeding the milk so it can be
used within 48 hours of expression, and/or alter-

nated with frozen milk when necessary. In addition,
it is important to emphasize to the mother that
frozen milk still retains most of the anti-infective
properties and is nutritionally superior to formula.

Table 13–4

GUIDELINES TO MINIMIZE/PREVENT BACTERIAL GROWTH IN
MOTHER’S OWN MILK FOR INFANT FEEDING

Milk Collection
● Instruct mother on proper collection technique including hand washing and maintenance of pumping equipment

(see Table 13–3).

Milk Storage
● Use fresh, unrefrigerated milk within 1 hour of milk expression.
● Refrigerate milk immediately following expression when the infant will be fed within 24 to 48 hours.
● Freeze milk when infant is not being fed or the mother is unable to deliver the milk to the hospital within 24 hours

of expression.
● Store each collection in a separate bottle. When pumping both breasts at the same time, two bottles can be com-

bined into one.
● Ensure fresh/frozen milk is transported to the hospital on ice, in an insulated cooler to avoid thawing/warming.
● Do not refreeze any milk that has thawed.

Thawing
● Thaw milk gradually in a warm water bath, for no longer than 20 minutes.
● Ensure milk collection bottle caps are tightly secured to prevent contamination during water-bath process.
● Do not leave milk unattended under a running faucet.

Milk Preparation
● Designate optimal physical space in the NICU for milk preparation.
● Gloves should be worn by staff when preparing/handling milk.
● When preparing feedings for more than one infant at a time, wash hands/change gloves, and wipe down counter

between preparations.

Fortification
● Add fortification per physician’s order, ensuring complete mixing.
● Avoid vigorous shaking of milk to prevent disruption of milk fat membrane integrity (can result in adherence of

milk fat to feeding tubes, bottles, etc.).
● Feed milk within 24 hours of addition of fortifier to EMM.

Warming
● Warm EMM to room temperature (27� C) prior to feeding.
● Milk containers can be placed in the infant’s incubator 30 minutes prior to feeding to warm.
● Use of unattended warm water baths for warming purposes should be discouraged as milk could be warmed to

high temperatures resulting in changes in milk constituents.

Feeding
● For continuous milk infusions, limit infusion time to 4 hours.
● Avoid use of additional extension tubing for gavage feeding of EMM.
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Volume Restriction Status

Special considerations regarding the feeding of
EMM to preterm infants are based on the infant’s
fluid restrictive status at a time of greatest nutri-
tional need. Although full feeding volume status for
preterm infants is routinely considered to be a daily
volume of 150cc/kgm/d, human milk-fed infants
usually tolerate volumes much higher––up to 200
cc/kgm/d (Schanler, 2001). The ability to handle a
greater volume has been attributed to the faster gas-
tric emptying rates observed with human milk
(Moody et al., 2000). However, in order to achieve
optimal bone mineralization at a vulnerable time in
the preterm infant’s development, human milk for-
tifiers are routinely mixed with the milk to provide
greater intake of specific minerals, such as calcium
and phosphorous (Sankaran, et al., 1996; Wauben
et al., 1998).

Commercial Nutritional Additives

Unfortified EMM is deficient in protein and selected
minerals to support optimal growth and bone miner-
alization for small preterm infants (Schanler, 1998;
Schanler, Hurst, & Lau, 1999; Schanler, Shulman, &
Lau, 1999; Simmer, Metcalf, & Daniels, 1997). Thus,
for most preterm infants, these additional nutrients
are provided in the form of commercial milk forti-
fiers. However, recent studies have raised concern
that these commercial liquids and powders may af-
fect the bioavailability and function of human milk
components (Ewer & Yu, 1996; Jocson, Mason, &
Schanler, 1997; Lucas et al., 1996; Quan et al., 1994;
Schanler, 1998). Studies evaluating the effects of nu-
trient fortification on some of the general host de-
fense properties of human milk have shown no affect
on the concentrations of IgA ( Jocson, Mason, &
Schanler, 1997; Quan et al., 1994), however, bacter-
ial colony counts increased over time during storage
of fortified human milk. The overall increase in bac-
terial counts under simulated nursery conditions was
not significantly different after 24 hours’ storage in
the refrigerator, suggesting that current practice
should include limiting storage to 24 hours once for-
tification is added to the milk.

Hindmilk Feeding

The feeding of the hindmilk-only fraction of EMM
has received considerable interest among clinicians

(Griffin et al., 2000; Valentine, Hurst, & Schanler,
1994). The lipid and caloric content of hindmilk is
greater than that of foremilk or composite milk
(e.g., a full pumping that includes fore- and hind-
milk). By fractionating the hindmilk portion of a
milk expression, mothers can provide high-lipid,
high-calorie milk that promotes accelerated infant
growth (Valentine, Hurst, & Schanler, 1994). Al-
though hindmilk feeding holds remarkable poten-
tial for preterm infant nutrition, the technique has
not yet been subjected to randomized controlled
trials.

There is tremendous within and between
mother variations in lipid content. Thus a standard
procedure for collection of hindmilk does not en-
sure a standard outcome. Clinically, the lipid and
caloric content of milk can be estimated with the
creamatocrit, a technique that involves centrifuging
a milk specimen that has been drawn into a capil-
lary tube (Lucas et al., 1978; Polberger & Lon-
nerdal, 1993). The creamatocrit, or the percentage
of total volume in the capillary tube that is equiva-
lent to lipid, can be converted to an estimate of
lipid and caloric content using one of the published
regression graphs (Table 13–5). However, creamat-
ocrits performed in this manner represent only a
relative estimate of lipid and calories. A more accu-
rate quantification of lipid and caloric content re-
quires that the creamatocrit be standardized with
one of the direct measures of total milk lipid, such
as the Folch technique ( Jensen, 1989).

Hindmilk and commercial fortifiers/additives
are not interchangable, a point that is often misun-
derstood. Although commercial fortifiers provide
small amounts of calories in the form of carbohy-
drates, their primary purpose is to supplement es-
sential minerals, such as calcium and phosphorus,
which are needed in higher concentrations than are
present in human milk. In contrast, hindmilk does
not “concentrate” these nutrients (Valentine, Hurst,
& Schanler, 1994), but does provide an extremely
efficient energy source by concentrating the en-
dogenous milk lipids. Thus the use of hindmilk
does not replace the need for mineral supplemen-
tation, and commercial fortifiers are a relatively in-
efficient means of supplying extra calories.

Finally, the needs of the mother must be con-
sidered whenever her composite milk is not used
exclusively. It is easy for mothers to infer that their



Breastfeeding the Preterm Infant 383

milk is not “adequate” for their infants when it must
be fortified or fractionated for hindmilk feedings.
Mothers should be informed that their milk is ideal
with respect to immunologic and nutritional prop-
erties––but the rapid growth of their very small in-
fants requires temporary supplementation with
commercial fortifiers and/or hindmilk.

Lactoengineering of own mother’s milk
(OMM) through a combination of hindmilk and
creamatocrit measures can be empowering for
mothers of preterm infants (Griffin et al., 2000; Jen-
nings, Meier, & Meier, 1997). Specifically, mothers
are assisted in expressing milk with a creamatocrit
value that meets their individual infant’s growth
needs. When their infants demonstrate the desired
weight gain pattern, mothers recognize that their
milk modifications supported the desired growth.

Methods of Milk Delivery

A series of studies provides strong scientific support
for the administration of EMM by intermittent
rather than slow-infusion continuous gavage (Bren-
nan-Behm et al., 1994; Schanler, Shulman, & Lau,
1999). In particular, milk lipids that comprise 50 to
60 percent of the calories in EMM adhere to the
lumen of infusion tubings, and their loss results in a
relatively dilute, low-calorie feeding (Brennan-
Behm et al., 1994). The greatest lipid loss occurs
during the slowest infusion rates (Greer, Mc-
Cormick, & Loker, 1984; Stocks et al., 1985). Clini-
cally, this means that the smallest babies, for whom
caloric requirements are the highest, will receive
EMM by the slowest infusion rates, resulting in a
low-calorie milk. For this reason, EMM should be

administered by slow intermittent bolus, rather
than by continuous gavage infusion.

Maternal Medication Use

When small preterm infants receive their OMM by
gavage, extra care must be taken to ascertain that
maternal medications in the milk can be tolerated
safely. Preterm infants, especially those who are ex-
tremely low birth weight, have immature metabolic
and excretory pathways. As a result, drugs that may
be safely given to mothers of term healthy infants
may have adverse consequences for more vulnera-
ble infants. Although a detailed description of these
issues is beyond the scope of this chapter, several
principles should be considered when a mother of
a preterm infant must take medications:

● The medication should be considered “safe”
for healthy term infants (AAP, 2001); if this is
not the case, the medication should not be con-
sidered safe for the small preterm infant.

● If the medication or its metabolites has been
shown to accumulate in newborn body tissues,
its accumulation may be even more exagger-
ated for the preterm infant.

● Many mothers of preterm infants will have had
complicated births and/or health conditions
that necessitate a combination of medications.

● The infant may be receiving medications
and/or other therapies that could interact with
the maternal medications. The safety of these
combinations––rather than the individual 
medications––must be considered.

Table 13–5

CREAMATOCRIT READINGS AND ASSOCIATED LIPID/CALORIC
CONTENT OF HUMAN MILK

Creamatocrit 3 4 5 6 7 8 9 10 11

Cal/oz 15.7 17.8 20 22.1 24.3 26.4 28.5 30.7 32.8

% of calories––fat 22 37 44 48.2 52.1 56 58.2 60.4 62.6

Source: From Lucas et al. (1978).
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● Extra caution is needed when lipid-rich hind-
milk is being fed: medications that are lipophilic
may cross readily into the milk.

Only health-care professionals who have ex-
pertise in lactation, pharmacology, and neonatal
care should provide advice concerning the safety of
medications for small preterm infants. When in
doubt about a specific medication, or a combina-
tion of medications, a national expert should be
consulted. In all instances any information about
maternal medications should be reviewed with the
neonatologist who is responsible for the infant’s
care, and mothers should record any medications
consumed on the individual milk container.

Feeding at Breast in the NICU
Early oral experiences may influence later oral
feeding development. Many clinicians specializing
in feeding disorders report a high percentage of
their patients as former preterm infants. This is not
surprising given the amount of oral insults experi-
enced by these infants, such as intubation, suction-
ing, and insertion of feeding tubes. Thus the
provision of positive oral experiences early in their
development may counteract some of the effects of
these negative but necessary procedures. Nonnutri-
tive suckling and suckling at the emptied maternal
breast provides a positive experience for preterm
infants.

Suckling at the Emptied Breast

There are no universally established criteria for the
initiation of breastfeeding (or bottle-feeding for that
matter) for preterm infants. Although a minimum
body weight or gestational age (commonly 34
weeks) has been used, more recent practice has
been to consider each infant’s individual abilities
when determining the initiation of oral feeding, be
that breast or bottle (Lau & Hurst, 1999; Medoff-
Cooper, 2000). Whereas judging the ability to
breastfeed on the infant’s achievement of consum-
ing a prescribed milk volume by bottle, evidence-
based research as previously described prove this
practice inappropriate. In neonatal units whereby

infants are allowed nonnutritive suckling at the
emptied breast (Meier, 2001; Narayanan et al.,
1991), the idea of “when to initiate” breastfeeding
has been reconceptualized.

Controlled clinical trials have demonstrated
many benefits of nonnutritive suckling (NNS) with
a pacifier for preterm infants (Pinelli & Symington,
2000). Theoretically, these same benefits should ex-
tend to the preterm infant’s suckling at the mother’s
recently pumped breast, an experience that may
also maximize the mother’s milk production. Initi-
ating NNS at the emptied breast provides a mater-
nal stimulus that is different from routine breast
pump use, and as such, may increase milk yield.
Additionally, mothers receive instant reinforcement
from infants’ behaviors that reflect enjoyment and
physiologic stability while at the breast. For the in-
fant, the ability to “taste” the milk allows for opti-
mal oral stimulation during a time whereby the oral
cavity is bypassed via oral-gastric tube feedings.

For small (<1000 gm) infants, the mother com-
pletely expresses milk from the breast just prior to
the infant being placed in STS care at the breast.
The infant should be supported in the football hold
or across the chest, so that the infant’s entire ventral
surface is in direct contact with the lateral aspect of
the mother’s breast. The infant’s temperature can
be monitored noninvasively if this is a concern––
however the same criteria and outcomes utilized for
STS holding should apply during suckling at the
emptied breast (Bell & McGrath, 1996). Although
the infant should be held in proximity with the
breast, no attempt should be made to “position” the
infant’s mouth and gums over the nipple and are-
ola. Instead, licking and suckling on the nipple tip
is all that is expected of very small preterm infants.
In one NICU, NNS is begun as soon as small in-
fants are extubated (Meier, 2001). Infants on
Neonatal Continuous Positive Airway Pressure
(NCPAP) can participate in NNS; positioning
across the lap with NCPAP tubings directed up-
ward and over the breast is most effective (Figure
13–4). For larger infants, the mother can combine
NNS at the emptied breast with administering her
freshly expressed milk by gavage (Figure 13–5).

These early opportunities for the infant to
suckle at the emptied breast allows the mother to
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observe the infant’s behavior and developing signs
for readiness to oral feeding. In this way the mother
can provide invaluable input into the plan of care as
it relates to advancement of oral feeding. For this
reason, a specific postnatal/gestational age or body
weight is not used as the criteria for advancing oral
feedings (Sidell & Froman, 1994). Observations
made by the mother and nursing staff during early
STS holding and suckling sessions allows for the

development of an individualized plan of care re-
garding initiation and progression of oral feeding.
As feeding at breast advances in the NICU, two
principal topics should be discussed: the science
and practice of initiating and advancing direct
breastfeedings; and the measurement and facilita-
tion of milk transfer.

The Science of Early Breastfeeding

Studies have demonstrated that preterm infants
serving as their own controls had more stable mea-
sures of transcutaneous oxygen pressure and body
temperature during breastfeeding compared to bot-
tle feeding (Blaymore-Bier, 1997; Meier, 1988;
Meier & Anderson, 1987) but less milk was trans-
ferred during breastfeeding than measured during
bottle feeding (Blaymore-Bier, 1997; Martell et al.,
1993; Meier & Brown, 1996). Table 13–6 represents
the body of work present in the literature to date re-
garding breastfeeding behavior in preterm infants.
These data suggest that the more stable patterns of
oxygenation for breastfeeding than for bottle-
feeding are a result of less interruption of breathing
during breastfeeding––possibly as a result of a
slower rate of milk flow during breastfeeding. To
safely project a bolus of milk through the pharynx,
an infant must coordinate sucking, swallowing, and
breathing. Infant oral-motor skills must not only be
adequate for sucking, but sucking must be intri-
cately coordinated with both swallowing and
breathing (Gewolb, 2001). Considering the preterm
infant’s novice skills, the restricted milk flow experi-
enced during breastfeeding may be a more optimal
environment for development of oral-motor skills.

To test this theory, Meier and Brown (1996)
studied a cohort of clinically stable preterm infants
who served as their own controls for serial breast-
feeding and bottle-feedings from the time of oral
feeding initiation until NICU discharge. The fol-
lowing variables were monitored and recorded con-
tinuously on an 8-channel polygraph: sucking
event; respiratory event; body temperature; and
oxygen saturation during each feeding session. Vol-
ume of milk intake was measured by test weigh-
ing. Previous research in Meier’s lab had validated
the instruments that were used for the measure-

FIGURE 13–4. Infants with NCPAP tubes positioned
across mother’s lap.
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ment of sucking (deMonterice et al., 1992) and milk
intake (Kavanaugh, Meier, & Engstrom, 1989;
Meier et al., 1990) in this research. Results revealed
that during bottle-feedings preterm infants fre-
quently did not breathe during sucking bursts; in-
stead they alternated short bursts of sucking with
pauses during which they breathed rapidly. Oxy-
gen saturation measures in response to this suck-
breathe patterning varied. For most, but not all,
infants who maintained short sucking bursts (e.g.,
minimal durations of not breathing), oxygen satu-
ration remained relatively stable. For infants who
attempted longer sucking bursts, or for those who
demonstrated long durations of suspended breath-
ing followed by short sucking bursts, oxygen sat-
uration declined significantly. Examples of these
patterns of suck-breathe coordination are depicted
in Figure 13–6. During breastfeeding episodes,
these same infants integrated breathing within suck-
ing bursts (Figure 13–7). A maturational trend was
seen in which less mature infants demonstrated
brief episodes of suspended breathing within long

sucking bursts. As the infants approached 34 to 35
weeks of gestation, the suck-breathe patterning ap-
proximated a ratio of 1:1.

These findings are consistent with those of pre-
vious researchers who described more stable pat-
terns of oxygenation during breastfeedings than
during bottle-feedings for preterm infants. How-
ever, these findings explain the mechanism for this
stability: less interruption in breathing during
breastfeeding. Meier concluded that differences in
suck-breathe patterning for bottle- and breastfeed-
ing may be due to the infant’s ability to control the
flow of milk during breastfeeding by subtle alter-
ations in the suck mechanism. These alterations,
consisting of the infant’s manipulation of intra- and
intersuck intervals to accommodate breathing, may
not be clinically apparent but were detected during
this research. Infants did not demonstrate similar
suck-breathe patterning during bottle-feedings until
they were several weeks older.

More recently, a large cohort (n = 71) of
preterm infants was studied prospectively from the

FIGURE 13–5.
Suckling at the
emptied breast.
(With permission,
Rush Mother’s Milk
Club, Rush-Presby-
terian St. Luke’s
Medical Center,
Chicago.)
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Table 13–6

STUDIES RELATED TO PHYSIOLOGIC EFFECTS OF
BREASTFEEDING IN PRETERM INFANTS

Design/
Reference Sample (n) Measures Findings Limitations
Meier, 1988 

Martell et al., 
1993

Bier, 1993

Nyqvist, Sjoden, 
& Ewald, 1999

Dowling, 1999 

Crossover; healthy
preterm infants (5)

Crossover; preterm
infants
Breastfed (16)
Bottle-fed (46)

Crossover; preterm
(20); 9 infants 
w/ one or more
morbidities associ-
ated w/prematurity

Observational;
healthy preterm in-
fants (71)

Crossover; healthy
preterm infants (8)

Respiratory rate
PaO2
Heart rate
Temperature

Test weighing at 
3-minute intervals
for breastfeeding; for
bottle-feeding an ob-
server counted num-
ber of SU and
ingested volume 
during each suction
period

Respiratory rate
PaO2
Heart rate
Temperature
Test weights
NOMAS scores

Describe the devel-
opment of feeding
behavior; time to full
oral feeds

Sucking parameters
Respiratory rate
PaO2
Heart rate
Test weight

Oxygenation patterns
were more stable and
body temperature in-
creased during breast-
feeding compared to
bottle-feeding.
Shorter feeding dura-
tion w/ bottle com-
pared to
breastfeeding.

No difference in PaO2
during breastfeeding;
lower incidence of O2
desat (<90%) (21%
and 38% in breast-
feeding vs. bottle);
milk intake during
breastfeeding was less
than during bottle-
feeds; no differences
in temp, duration of
feeds, and NOMAS
scores between bottle
and breastfeeding
groups.
First experience
breastfeeding at a me-
dian PMA of 33.7
wks; 51% of infants
were observed on the
1st day of breastfeed-
ing intro (all but 2 of
these infants showed
rooting behavior).
Sucking bursts longer
for bottle than breast-
feeding; decreased
late in feed when
compared with early 

Small sample size;
milk intake was not
measured.

Of the 16-mother/in-
fant breastfeeding
dyads studied, only 6
were studied at all the
time periods––no rea-
son is given for this;
one possibility is that
the other 10 infants
were unable to sustain
an adequate attach-
ment to the breast for
the initial attempts.

Total duration of latch-
ing-on and sucking
during each session
and vigor of sucking
behavior were not as-
sessed; focus of study
was infant behavior,
not milk intake.

Only one type of bot-
tle nipple was tested;
did not examine the
effect of the use of the
orthodontic nipple on 
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Table 13–6 (cont.)

Design/
Reference Sample (n) Measures Findings Limitations

Meier, 2000

Chen et al., 2000

Nyqvist et al., 
2001

Crossover, healthy
preterm infants
(34)

Crossover, healthy
preterm infants
(25)

Observational;
preterm infants
(26)

Milk transfer as mea-
sured by test weights
w/ and w/o nipple
shield (NS); duration
of NS use; duration
of breastfeeding

PaO2
Heart rate
Respiratory rate
Body temperature

Sucking (SU) and
swallowing (SW) be-
havior as measured
by electromyography
(EMG)

in feed for both bot-
tle- and breastfeeding;
no difference in suck-
ing rate between bot-
tle- and breastfeeding;
10 breastfeeding and
1 bottle-feeding were
not included due to
no milk intake.
Mean milk transfer
was significantly
greater for feedings
w/ NS (18.4 vs. 3.9
ml), with all infants
consuming more milk
w/NS in place; mean
duration of NS use
32.5 days; mean dura-
tion of breastfeeding
169.4 days; no signifi-
cant association be-
tween the percentage
of time the NS was
used and total breast-
feeding duration.
PaO2 and body tem-
perature were signifi-
cantly higher during
breastfeeding; 2
episodes of apnea and
20 episodes of PaO2;
< 90% during bottle
and none during
breastfeeding.
Agreement between
direct observations of
SU and EMG data
were high; there was
considerable variation
between infants in the
extent of mouthing; no
association with matu-
rational level appeared
for any of the compo-
nents in oral behavior.

the time to full breast-
feeding or the dura-
tion of breastfeeding;
small sample size.

Maternal nipple char-
acteristics were not re-
ported.

Milk intake was not
measured.

Milk intake was not
measured.

initiation of breastfeeding in the hospital until dis-
charge (Hedberg Nyqvist & Ewald, 1999). In this
Swedish hospital setting where early maternal con-
tact was encouraged, infants demonstrated rooting,
areolar grasp, and latching-on as early as 28 weeks,

nutritive sucking (as defined by � 5 ml intake)
from 30.6 weeks, and repeated swallowing at 31
weeks. In a smaller cohort (n = 26) Nyqvist et al.
(2001) used surface electrodes to record the oral
behavior during breastfeeding of preterm infants



Breastfeeding the Preterm Infant 389

(mean gestational age 32.5� 2.1, range 26.7 to 36).
These infants showed a wide variation in sucking
behavior, both in duration and intensity. Analyses
of possible factors influencing the infants’ oral feed-
ing behavior revealed only one significant associa-
tion––that is, infants with a higher postnatal age had
a higher mean duration of sucks (r = 0.39, p < 0.05).

The results of these studies demonstrate the in-
fant’s sucking ability at the breast and physiologic
stability during breastfeeding. Thus, waiting to initi-
ate breastfeeding until the infant demonstrates the
ability to consume entire bottle-feedings is not a 
research-based criterion of readiness to breast-
feed. For clinical purposes, all infants should be

Sucking

SaO2

Breathing

Sucking

SaO2

Breathing

A

B

FIGURE 13–6.
(A) Polygraphic recording
demonstrating suck/breathe pat-
terning and oxygenation during
bottle-feeding for a preterm in-
fant. In this recording, the infant
alternates short sucking bursts
with breathing but does not
breathe within sucking burst.
Oxygen saturation remains sta-
ble. (B) Polygraphic recording
demonstrating suck/breathe pat-
terning and oxygenation during
bottle-feeding for a preterm in-
fant. Oxygen saturation fluctu-
ates, with values as low as 78
percent during short sucking
bursts.

Sucking

Breathing

A B

FIGURE 13–7. Polygraphic recording demonstrating suck/breathe patterning and oxygenation during breast-
feeding for an infant of 33 weeks’ gestational age. The infant breathes within this long (104 sucks) suckling burst
until phase A, when breathing is interrupted for several sucks. In phase B, the infant alters the duration and am-
plitude of individual sucks, apparently to reinstitute a more regular breathing pattern, which continues through
the remainder of the burst.
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monitored for physiologic stability during early oral
feedings regardless of method.

Progression of In-Hospital 
Breastfeeding

When infants are placed at the breast for daily non-
nutritive sucking opportunities, the transition to
“nutritive feedings” can be a natural progression
appropriate to the infant’s individual abilities.
When it is determined that the infant should con-
sume some “low-flow” milk, the mother can ex-
press some, but not all, of the milk from the breast.
In this way, the preterm infant is introduced to
small droplets of milk that do not necessitate pro-
longed closure of the airway for swallowing. As the
infant matures, the mother can regulate the milk
flow by pumping the amount of milk necessary to
reduce the post–milk-ejection flow. When the infant
demonstrates the ability to coordinate sucking and
breathing, the mother no longer needs to express
milk prior to the feeding. This progressive increase
in the rate of flow during breastfeeding is consistent
with observations from a study in which suction
and expression pressures were measured during
low-flow bottle-feedings for low birth weight infants
(Lau et al., 1997). Data from this study suggested
that less mature preterm infants could initiate feed-
ings safely provided that milk flow was restricted.

The preterm infant should be breastfed in a po-
sition that affords support to the head and neck,
such as the football or the across-the-lap hold. The
head of the preterm infant is heavy in relation to
the weak musculature of the neck, and undirected
head movements can easily collapse the airway,
with resultant apnea and bradycardia. Use of these
positions will also compensate for the preterm in-
fant’s disadvantage in extracting milk from the
breast. Specifically, the data from nonnutritive
sucking and bottle-feeding studies reveal that suc-
tion pressures are maturationally dependent (Haf-
strom & Kjellmer, 2000; Lau et al., 2000). With this
limitation, the small preterm infant needs to be
“placed” and “kept” on the nipple, because the lim-
ited suction pressures do not permit the infant to
draw the nipple into the intraoral cavity to achieve
milk extraction (Figure 13–8).

Mothers of preterm twins use additional strate-
gies for successfully initiating breastfeeding, includ-

ing the following: synchronizing feeding with the
twins’ behavioral states; twin co-bedding; obtaining
adequate information about lactation physiology
and milk expression; early introduction of simulta-
neous breastfeeding; use of  appropriate armchairs
and breastfeeding pillows; experimenting with
breastfeeding positions (particularly the football
hold); the spontaneous assistance of nurses; and the 
father’s presence in the NICU (Nyqvist, 2002).

Milk Transfer During Breastfeeding

Factors Influencing Milk Transfer During
Breastfeeding. Milk transfer during breastfeed-
ing is dependent upon sufficient maternal milk se-
cretion and ejection concurrent with proficient
infant oral-motor skills. Table 13–7 provides an al-
gorithm of the various components essential to
achieve milk transfer during breastfeeding and the

FIGURE 13–8. Providing support of the infant’s head
and support of the breast during breastfeeding. (With
permission, The Lactation Support Program and
Mothers’ Own Milk Bank, Texas Children’s Hospital,
Houston.)
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possible outcomes in the absence of each of these
components. In examining this diagram it is appar-
ent that the mother contributes important elements
(milk synthesis/ejection and maternal nipple/areo-
lar attributes) and the infant equally vital compo-
nents (effective suck/swallow). Mothers and their
preterm infants may experience problems with any
or all of these components. Conversely, because
these components are interactive, a problem with

one, such as ineffective suckling, can be compen-
sated for by adequacy in the other components. Ap-
plication of this framework to intake-related
questions and problems is essential in determining
the appropriate clinical intervention.

For example, most but not all preterm infants
have ineffective and/or marginally effective suck-
ling during early breastfeeding experiences. Typi-
cally, these infants suckle in short bursts and fall

Table 13–7

ALGORITHM OF ESSENTIAL COMPONENTS OF MILK TRANSFER
DURING BREASTFEEDING

Essential Components Outcome

Maternal Components Infant Components

MS* + ME + MA → SU + SW = MT

Clinical States

1. + + + + + = Adequate

2. – + + + + = Insufficient*

3. + – + + + = Insufficient

4. + + – + + = Insufficient**

5. + + + – + = Insufficient†

6. + + + + – = Insufficient†

Clinical interventions

No intervention required (1)

Interventions to increase MS required (2)

Strategies to elicit ME are required to facilitate milk flow (3)

Interventions to facilitate attachment to the maternal nipple (i.e., nipple shield) (4)

Strategies to improve infant SU response (5)

Strategies to improve infant SW ability (6)

MS: milk synthesis
ME: milk ejection
MA: maternal nipple/areolar attributes
SU: infant expression or suction or combination of both
SW: infant swallow
MT: milk transfer
* May be sufficient for the preterm infant considering lower milk volume needs.
** May be sufficient if infant can achieve sustained attachment despite MA.
†May be sufficient if attachment to breast and MS + ME are adequate.
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asleep quickly at the breast (Kavanaugh et al., 1995;
Nyqvist, Sjoden, & Ewald, 1999; Nyqvist, Ewald, &
Sjoden, 1996). However, some infants can still con-
sume an adequate quantity of milk during breast-
feeding because the mothers have a copious milk
volume that flows readily. Thus milk volume and
ejection can compensate for marginally effective
suckling. Anecdotally, it is not uncommon for some
mothers, whose milk-ejection response has become
conditioned to the higher suction pressures experi-
enced with the mechanical breast pump, to have
difficulty eliciting milk-ejection during early breast-
feeding attempts.

To document the progression of breastfeeding
behavior observed for each individual mother/in-
fant dyad, several tools have been used, varying
from simple approximation based on the observer’s
assessment to detailed observations using checklists
or coding forms. The Preterm Infant Breastfeeding
Behavior Scale (PIBBS) is a tool developed specifi-
cally for mothers of preterm infants (Nyqvist,
Ewald, & Sjoden, 1996). The PIBBS was developed
from observations of preterm behavior in collabo-
ration between observers and mothers. By observ-
ing her infant in a more systematic way using the
PIBBS, the mother develops greater sensitivity to
her infant’s behavioral pattern at the breast and is
able to develop his capacity for nutritive suckling
without restrictions of breastfeeding frequency or
duration of breastfeeding sessions, irrespective of
maturational level or age (see Appendix 13-A).

The PIBBS measures rooting, areloar grasp,
duration of latching on sucking, longest sucking
burst, and swallowing. Scores range from 1 to 20.
Hedberg Nyqvist and Ewald (1999) tested reliabil-
ity of the PIBBS by comparing scores among the
preterm infants’ mothers and the nurses. The study
found acceptable levels of agreement between the
two nurses (.64–1.00), both in percentage of ob-
served agreement and kappa values (.30–1.00), but
agreement between the nurses and the mothers was
not as satisfactory. Apparently this method works.
The maturational level at the time when infants
reach exclusive breastfeeding in this Swedish
neonatal unit is today still decreasing, and the num-
ber of infants who are discharged exclusively
breastfeeding at 33, 32, and even 31 weeks is in-
creasing (Nyqvist, 2003).

A checklist such as the one shown in Figure
13–9 can be used to document specific behaviors

and observations made by the nurse/lactation con-
sultant during a breastfeeding session in the NICU.
This form summarizes the key components neces-
sary to effectively evaluate the infant and maternal
contributions to the dyad in the preterm popula-
tion. Inclusion of this documentation in the infant’s
medical record provides pertinent information re-
garding the preterm infant’s progress with breast-
feeding that is then conveyed to the entire
health-care team. This checklist of key components
provides an evaluation of the infant’s sucking be-
havior and activity as well as the mother’s milk-
ejection response and average pumped milk
volume. However, this tool should not be used to
place a “score” on the feeding session; it should
merely provide information as to relevant aspects
of the contributions made by each member of the
breastfeeding dyad, allowing for appropriate inter-
ventions to be utilized.

Methods to Estimate Milk Transfer. Along with
these key components observed during the feeding,
it is important to evaluate milk transfer once the
preterm infant has been introduced to unrestricted
milk flow during breastfeeding. Mothers and health-
care professionals are unable to use clinical indices
to accurately estimate milk intake for preterm in-
fants (Kavanaugh et al., 1995; Meier et al., 1996).
However, clinicians are concerned that more accu-
rate measures of milk intake are either too stressful
for mothers or unnecessary for preterm infants
(Meier, 1995; Walker, 1995). Similarly, many health-
care providers are unaware that accurate measure-
ment of milk intake for preterm infants is possible.

Test weighing procedures, whereby the clothed
infant is weighed pre- and postfeed (the difference
in weight equals the volume consumed) provides an
accurate measure of milk intake for clinical and re-
search settings (Meier et al., 1994, 1996; Scanlon et
al., 2002) Using test weights, 1 gm of weight gain
approximates 1 ml of milk intake. When performed
correctly, test weighing is accepted as the technique
of choice in clinical situations whereby milk intake
needs to be measured accurately (Scanlon, 2002).

Test weighing should be introduced in the
NICU when it appears that milk transfer has oc-
curred and/or discharge is imminent. For smaller
preterm infants, the test weight estimate permits in-
dividualized complementation of breastfeedings, so
that 24-hour fluid and caloric requirements can be
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Recent Oral Feeding

Number of PO feeding attempts/d during previous 24 hours (circle one):  None   1   3–5   8
Type of PO feeding attempt:  Breast (#)_____ Bottle (#)_____
If bottle-fed, % of prescribed volume taken_____
If breastfed, was additional milk given via bottle or gavage pc: Yes___  No___

Maternal Nipple Attributes (Prior to Feeding)
(Check appropriate items.)

□ Prominent
□ Flat
□ Inverted
□ Other, describe:____________________________

Assessment of Breastfeeding Session:
(Check appropriate items.)
Predominant infant behavior

Rooting

Effective latch-on

Milk ejection

Infant suck

Evident swallowing

□ Quiet/active alert
□ Drowsy
□ Deep sleep/crying

□ Obvious rooting w/ minimal stimulation
□ Some rooting w/ stimulation
□ No rooting

□ Maintains effective latch
□ Attempts latch, slips off or holds nipple in mouth
□ No latch achieved

□ Obvious objective or subjective signs
□ Possible signs, uncertain or not noticed
□ No objective or subjective signs

□ Rhythmic sucking
□ Arrhythmic sucking
□ No sucking

□ Smooth swallowing
□ Strained swallowing
□ No swallowing

Nipple shield used? If so, which size: □ Small □ Newborn

Maternal Milk Volume
Average pumped volume nearest to the time of the current feeding session_____(ml)

Milk Transfer
Infant weight prior to feeding__________(gm)    Following feeding__________(gm)
Total milk transfer during feeding (postfeed weight – prefeed weight)__________(gm)

PREMIE Breastfeeding Assessment

FIGURE 13–9. An assessment document for preterm infants. (With permission, The Lactation Support Program,
Texas Children’s Hospital.)
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met. For larger infants awaiting NICU discharge,
test weights can be used to diagnose milk-transfer
problems. For example, the infant may suckle mar-
ginally, but the mother’s milk volume is adequate.
It is impossible to know whether the mother’s milk
flow can compensate for the infant’s suck unless
volume of intake is measured.

Strategies to Facilitate Milk Transfer. Seldom
does significant milk transfer occur during the first
few breastfeeding sessions for preterm infants.
However, as NICU discharge approaches, consis-
tently small volumes of intake become a concern
that must be evaluated. Selected problems of milk
transfer are particularly common among preterm
infants.

The single most important factor for mothers
who will be breastfeeding a preterm infant at home
is maintaining a milk supply that exceeds the baby’s
requirements at hospital discharge (Hill, Ledbetter,
& Kavanaugh, 1997; Lawrence, 2001; Meier, 2001).
With an adequate milk supply, the infant’s imma-
ture suckling may be less problematic. Mothers can
plan for this by expressing their milk an extra time
or two in the week before their baby’s discharge.
For mothers who have a borderline milk supply as
NICU discharge approaches, the clinician should
consider a regimen of metoclopramide (Emery,
1996) or domperidone (da Silva et al., 2001) to aug-
ment the milk yield. Theoretically, the prolactin
stimulus from the medication will be maintained by
the infant’s direct breastfeeding in the home.

Mothers should be reminded to express milk
with the electric breast pump after each breastfeed-
ing in the hospital. NICU staff and mothers seldom
appreciate that a preterm infant cannot substitute
for the breast stimulation provided by the electric
breast pump, especially if the infant consumes only
small milk volumes. Mothers frequently question
how to coordinate milk expression with demand
feedings because they are concerned their breasts
will be empty when their infants awake to feed. An
appropriate strategy in this situation is to emphasize
the priority of maintaining the milk yield. Unlike a
term infant, the preterm infant’s suck is unlikely to
extract milk that remains after breast pump usage.

Many mothers of preterm infants deny feeling
the sensations of milk-ejection both when using the
electric pump and when feeding their infants at

breast. Thus it is often difficult to evaluate the syn-
chronization of milk-ejection and infant suckling.
One strategy that may be useful in evaluating the
milk-ejection response is to instruct the mother to
uncover the opposite breast during a breastfeeding
session in order to observe the spontaneous drip-
ping of milk during milk-ejection. Typically, moth-
ers experience a delay in milk-ejection when infants
are placed at the breast because the women are
conditioned to the sensations of the breast pump. It
is not uncommon for milk flow to begin just as the
preterm infant falls asleep at the breast. If this situ-
ation persists for more than a few feedings, the
mother can use the electric breast pump to initiate
the milk flow. This can be done by placing the in-
fant at one breast and the pump at the other, or by
first initiating the milk flow with the breast pump
and then placing the infant at breast.

Sustaining Attachment to the Maternal Breast.
The sucking pattern of the healthy term infant is
characterized by the rhythmic alternation of two
types of pressure, negative (suction) and positive
(compression) pressure (Dubignon & Campbell,
1969; Sameroff, 1968). Suction defines the negative
intraoral pressure generated as the infant draws
milk into the mouth whereas compression denotes
the positive pressure resulting from the compres-
sion and/or stripping of the nipple between the
tongue and the hard palate as milk is ejected into
the mouth (Ardran, Kemp, & Lind, 1958; Nowak,
Smith, & Erenberg, 1994, 1995; Waterland et al.,
1998). The majority of milk transfer problems for
preterm infants can be related to immaturity and in-
consistency in suckling (Kavanaugh et al., 1995;
Meier & Brown, 1996). The relatively low suction
pressures and the infants’ inconsistent, irregular
sucking bursts do not sustain the milk flow needed
for effective milk transfer or in many cases allow for
sustained attachment to the maternal breast. These
phenomena appear to be maturationally depen-
dent. Until the infant achieves term, corrected age,
strategies to increase the effectiveness of sucking to
achieve sustained attachment to the breast are often
necessary.

Weak sucking pressures (- 2.5 to - 15 mm Hg)
measured in preterm infants may result in difficul-
ties maintaining attachment to the maternal breast
(Lau et al., 1997). Bottle-feeding studies (Lau et al.,
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2000; Lau et al., 1997) have concluded that sucking
ability does not need to be at a mature level before
preterm infants are introduced to oral feeding.
These preterm infants were able to transfer milk
during bottle-feeding via compression only––using
little or no suction pressure. Therefore the provi-
sion of a rigid nipple may allow the infant the abil-
ity to transfer milk without the need to generate
suction pressure, utilizing instead the compression
component of infant feeding.

It is this theoretical basis that may explain re-
ports of improved milk transfer during breastfeed-
ing in preterm infants using a thin, silicone nipple
shield placed over the mother’s nipple to facilitate
sustained attachment (Clum & Primomo, 1996;
Meier et al., 2000). A study of 34 preterm infants
(Meier et al., 2000) revealed a significantly greater
increase in milk transfer with the shield than for the
previous breastfeeding without the shield (18.4 ml
vs. 3.9 ml, p = 0.0001). In a retrospective study of
15 preterm infants, the nipple shield was introduced
following at least five failed attempts to achieve
breast attachment or milk transfer without the nip-
ple shield (Clum & Primomo, 1996). Nine of the 15
infants consumed at least half or greater of the pre-
scribed feeding amount with the nipple shield.
Clinical indications for nipple shield use among this
group included the inability of the infant to sustain
attachment to the breast, holding the nipple in the
mouth while falling asleep, and maternal nipple
characteristics.

The results of these studies (Clum & Primomo,
1996; Meier et al., 2000) raise further questions as to
the underlying etiology of the nipple shield’s effect
on infant and maternal breastfeeding responses.
One possible explanation could be the nipple shield
provides a uniform rigid structure that extends
deeper into the infant’s oral cavity, thus allowing
greater tactile stimulation (Figure 13–10). As a result
of this stimulation the infant responds by compres-
sion and or compression/suction and sustained
breast attachment. Consequently, sustained attach-
ment and compression of the shield results in stimu-
lation of the underlying nipple/areolar tissue
providing a stimulus for activation of the maternal
milk-ejection reflex and improved milk flow and
transfer. However these responses are only specula-
tive since maternal nipple/areolar attributes and/or
infant suction pressures were not measured in these

studies. Although an ideal nipple shield for preterm
infants has yet to be designed, the smallest, thinnest
shield available is indicated for these babies.

The nipple shield is extremely well-accepted
by mothers because it often represents the first
breastfeeding experience in which the infant re-
mains awake, sucks eagerly, and consumes measur-
able volumes of milk. However, mothers are
concerned about providing the gentle pressure nec-
essary to keep the infants correctly positioned over
the areola, because of the plastic nature of shield.
Thus mothers need to be shown how to support the
breast with the shield in place so that the infant can
achieve an effective sucking position while keeping
the shield away from the nares.

Clinicians often assume that preterm infants do
not take as much milk with the shield in place as
they would without its use. This concern seems to
be based on the data collected by Auerbach (1990),
which demonstrated reduced milk transfer when
mothers of term infants expressed milk with a
breast pump with a nipple shield in place. Although
this study addressed an important concept, the find-
ings cannot be applied indiscriminately to infants
since milk transfer was measured for milk expres-
sion––not infant feeding. Preterm infants who are
unable to transfer milk during breastfeeding prior
to nipple shield use actually increase milk intake

FIGURE 13–10. Preterm infant at breast with nipple
shield in place. (With permission, The Lactation Sup-
port Program, Texas Children’s Hospital.)
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when the shield is in place. Similarly, concern that
use of the shield will reduce the milk yield over
time is not applicable in this situation. Preterm in-
fants who feed longer and more eagerly with the
shield in place provide considerably more breast
stimulation than breastfeeding without the shield.

In addition, clinicians suggest that other feed-
ing techniques, such as cup- or finger-feedings be
used as an alternative to the nipple shield. This ap-
proach appears to reflect an unscientific bias against
the nipple shield and is especially problematic be-
cause use of the shield means that the infant can
feed at the breast. Mothers of preterm infants who
have spent weeks or months expressing milk prefer
to feed their babies at the breast, even if it entails
temporary nipple shield use. The use of a shield
also saves time for mothers, because they do not
need to offer a complement after breastfeeding, as
is the case with a cup- or finger-feeding.

Finally, the duration of nipple shield use is a
common concern, in that clinicians frequently ask
how to “wean” babies from the shield. Recent 
data indicate that for a sample of preterm, low
birthweight infants who received the same re-
search-based breastfeeding services, duration of
breastfeeding was twice as long for the group of in-
fants who were breastfed with the shield (Meier et
al., 2000). Thus common concerns that use of the
nipple shield decreases the milk supply and short-
ens the duration of breastfeeding are not supported
by the available research for preterm infants.

If the nipple shield is effective in correcting
milk transfer problems in the hospital, its use
should be continued after NICU discharge. Addi-
tionally, there is no scientific reason for recom-
mending that infants be “weaned” from the shield
as soon as possible. Typically, the infant will require
the shield for adequate milk transfer until approxi-
mately term, corrected age. For most mothers, this
coincides with 2 to 3 weeks of nipple shield use,
over which time the infant’s intake and weight gain
can be monitored regularly. Mothers have de-
scribed their individual approaches to discontinu-
ing the shield, but in no case should they be advised
to “cut back” or tamper with the integrity of the
shield. Serial test weights are helpful to most moth-
ers as they transfer from the shield to feeding at the
breast without the shield.

In addition to the nipple shield, other breast-
feeding devices are frequently recommended to
measure and facilitate milk transfer. A supplemen-
tal nurser can be helpful for the mother who has a
limited milk supply and the infant is able to achieve
sustained attachment and sucking mechanism at the
breast. This device is especially helpful for border-
line preterm infants (i.e., > 34 weeks gestation) who
are still premature with respect to the ability to ex-
tract adequate volumes of milk. Providing they are
able to sustain attachment, these infants can receive
the extra milk they need with a supplemental
nurser while feeding at the breast.

Discharge Planning for 
Postdischarge Breastfeeding
Unlike healthy term infants, preterm infants do not
demonstrate predictable demand-feeding behaviors
until close to term, corrected age (Kavanaugh et al.,
1995; Nyqvist, Sjoden, & Ewald, 1999). Thus in-
fants may consume minimal volumes at a breast-
feeding and still sleep for several hours, if
undisturbed. The use of test weights permits the
emergence of demand-feeding behaviors, while re-
taining a safeguard against slow weight gain and/or
dehydration in the days before NICU discharge.

When the infant has demonstrated the ability
to consume all feedings orally, the neonatologist
or neonatal nurse practitioner can prescribe a 24-
hour minimal milk intake for the infant. The 24-
hour volume can then be subdivided into 6- or
8-hour volumes to permit a modified demand-feed-
ing schedule. For example, if an infant weighing
1700 gm needs a minimum of 300 ml per day, the
mother and nurse can plan to feed 100 ml every
8 hours. The infant is then allowed to “demand,”
but must receive the prescribed 100 ml volume
within an 8-hour period. Test weights are measured
with each breastfeeding and the volume of com-
plements and/or supplements is recorded. Thus, if
the infant consumes 15 ml, 12 ml, and 18 ml within
a period of 2 hours, the infant has been given the
opportunity to self-regulate sleep and feeding.
However, the infant still must consume the re-
maining 55 ml over the next 6 hours. NICU nurses
can help mothers implement this plan in the days
before infant discharge, so that mothers develop
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an understanding of how the infant coordinates
sleep and feeding.

Many mothers of preterm infants, both border-
line babies and those who are smaller, find it reassur-
ing to measure milk intake and/or serial weight gain
in the first days after infant discharge. A portable,
battery-operated scale that mothers can rent and
perform test weights and/or daily weights in the
home is ideal for this purpose. The scale, which
weighs to the nearest 2 gm and automatically calcu-
lates milk intake from the prefeed and postfeed
weights, has been demonstrated to measure milk in-
take accurately for term and preterm infants (Meier
et al., 1994). This scale can be a useful adjunct to
breastfeeding management for mothers and preterm
infants during the first week or two after discharge.
However, mothers should be introduced to the
proper use of the scale during the days prior to
NICU discharge.

In the United States, preterm infants are typi-
cally discharged from the NICU before their ex-
pected birth dates, whether or not breastfeeding has
been well-established. In contrast, preterm infants
in most European countries are discharged only
when weight gain on exclusive breastfeeding has
been documented, which may be several weeks
later than discharge dates in the United States
(Nyqvist, Sjoden, & Ewald, 1999). In developing
countries, preterm infants are frequently discharged
at lower weights, but many of these infants are
small-for-gestational age, (Ramasethu, Jeyaseelan,
& Kirubakaran, 1993), and/or maintained in skin-
to-skin care in the home (Bergman & Jurisoo, 1994;
Cattaneo et al., 1998; Charpak, Ruiz-Pelaez, &
Charpak, 1994; Whitelaw & Liestol, 1994).

When these data are considered in combina-
tion, it appears that preterm infants remain at risk for
underconsumption of milk by exclusive at-breast
feeding until approximately term corrected age
(Meier & Brown, 1996). This is suggested by the low
incidence of exclusive at-breast feeding in the early
weeks after NICU discharge in the United States
(Furman et al., 1998; Hill, Ledbetter, & Kavanaugh,
1997); the longer hospitalization in European coun-
tries so that exclusive at-breast feeding is established
(Nyqvist, Sjoden, & Ewald, 1999); and the slow
weight gain on exclusive breastfeedings in the first 2
to 4 weeks after hospital discharge in developing

countries. This commonality probably reflects a
problem with the maturationally-dependent “infant
suckling” component of milk transfer, often ex-
pressed by mothers as “getting enough.”

Getting Enough: Determining Need
for Extra Milk Feedings

Studies from the United States have examined the
phenomenon of “getting enough” for mothers and
preterm infants (Hill, Ledbetter, & Kavanaugh,
1997; Kavanaugh et al., 1995). However, clinicians
who work primarily with healthy term infants do
not always comprehend the difference between
“getting enough” and “insufficient milk supply.” As
a result, mothers of preterm infants are frequently
told to breastfeed their babies and/or pump more
frequently, interventions that are focused upon the
milk volume component of milk transfer. These
recommendations are inappropriate for most moth-
ers of preterm infants who describe problems with
“getting enough.” These women report that they
can express adequate volumes of milk with the
breast pump, but perceive that their infants do not
take all of the milk available to them. Thus, effec-
tive interventions must focus on the infant suckling
component of milk transfer. This distinction has im-
portant research and practice implications.

The most fundamental research issue is that ac-
cepted nomenclature for describing and classifying
amount of breastfeeding does not fit the breastfeed-
ing patterns for this population (Meier & Brown,
1997). For example, most mothers of preterm in-
fants complement at-breast feedings with their own
expressed milk during the early weeks at home, but
the Labbok and Krasovec (1990) schema does not
accurately capture this pattern. If this pattern is cat-
egorized as “exclusive breastfeeding,” it overesti-
mates mothers’ successes and misrepresents data on
duration of breastfeeding. Thus research-based cri-
teria to categorize the amount of breastfeeding for
these mothers must be developed and standardized.

Research addressing the early postdischarge pe-
riod must also include methods that accurately and
reliably distinguish between insufficient ma-
ternal milk supply and the infant’s ability to con-
sume adequate milk volumes (Hill, Ledbetter, &
Kavanaugh, 1997; Meier & Brown, 1997). These
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studies must incorporate available technology to
measure milk volume and infant intake during
breastfeeding, rather than relying on checklists or
clinical indices that have been demonstrated to be
inaccurate and/or unreliable. Similarly, other stud-
ies in which milk intake during breastfeeding was
not measured have related slow weight gain and/or
the need for continued milk fortification postdis-
charge to deficiencies in the mothers’ milk (Chan,
Borschel, & Jacobs, 1994; Hall, Wheeler, & Rip-
petoe, 1993; Wauben et al., 1998). Thus, future post-
discharge studies for preterm infants must include
accurate instrumentation to differentiate among
milk supply, milk “quality,” and infant intake.

Methods to Deliver Extra Milk Feed-
ings Away from the Breast

Alternative feeding devices are frequently recom-
mended by clinicians to avoid “nipple confusion”
(Lang, Lawrence, & Orme, 1994; Newman, 1990;
Stine, 1990). Although the phenomenon of “nipple
confusion” has received little systematic study, it is
likely that selected risk factors make it difficult for
some infants to alternate breast- and bottle-feedings
(Cronenwett et al., 1992; Neifert, Lawrence, & Sea-
cat, 1995). Reports from clinicians suggest that these
alternative feeding methods are safe when per-
formed by experts (Lang, Lawrence, & Orme,
1994), but few controlled clinical trials have estab-
lished either safety or effect on breastfeeding out-
come for these devices (Dowling et al., 2002; Rocha,
Martinez, & Jorge, 2002). An interesting finding re-
vealed in a recent study showed the oral mecha-
nisms used by preterm infants during cup-feeding as
“sipping” rather than “lapping” in the majority of
the 15 cup-feeding sessions for 8 preterm (mean ges-
tational age at birth 30.6 wks) infants (Dowling et al.,
2002). Additionally, a significant amount (38.5 per-
cent) of milk taken from the cup was drooled by the
infants onto the feeding bib, suggesting that a signif-
icant volume of milk is spilled during cup-feedings.

Postdischarge Breastfeeding 
Management
Preterm infants are vulnerable to underconsump-
tion of milk during the first weeks after discharge.
Clinicians who are accustomed to helping mothers
of healthy term infants must acknowledge this 

phenomenon. Several key principles must be un-
derstood and incorporated into postdischarge
breastfeeding plans for preterm infants:

● The practitioner must recognize that the clini-
cal indices of intake used for healthy term in-
fants––for example, breastfeeding behaviors,
wet diapers, frequency of stools, and sleep pat-
terns––are not accurate or reliable for preterm
infants. For example, a preterm infant may re-
main “hydrated,” but still not consume enough
milk to grow.

● Preterm infants may not consistently “de-
mand,” so mothers should not be given in-
structions such as “You’ll know when your
baby is hungry.”

● Preterm infants should not be awakened more
frequently than every 3 hours to breastfeed be-
cause sleep interruption interferes with growth
hormone release, retarding weight gain.

● Mothers of preterm infants are not reassured
with nonspecific comments such as “Trust your
body.” It is important to accept that mothers’
concerns about intake are real, not just a reflec-
tion of their NICU experience.

In summary, mothers of preterm infants need a
“safety net” during the first weeks at home, until
their infants have demonstrated the ability to gain
weight on exclusive breastfeedings. Milk transfer
must be monitored regularly––every 48 to 72
hours––and accurately at this time, either through
frequent visits to the primary care provider for ser-
ial growth measures or by in-home test weighing.

Care must be taken to listen to these women
and their feelings of vulnerability with respect to in-
fant intake. They must not be hurried through these
processes or told that they are not breastfeeding
“correctly.” For example, if a mother feels that she
needs to give bottle supplements of her expressed
milk in the first few days, she should not be warned
about “nipple confusion,” or told that alternative
feedings should be used. Instead, her ability to de-
termine and advocate what she feels is best for her
infant must be interpreted as a sign of strength. It is
important to remember that breastfeeding is only
one activity that these women must deal with; their
babies are vulnerable to many conditions, and
mothers need time to sort out care priorities.
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Similarly, mothers should be encouraged to
continue the breastfeeding strategies that worked in
the hospital until their infants have demonstrated
an acceptable pattern of growth for at least a week
or two. For many women, these devices will include
a nipple shield and/or in-home weighing, and there

are no data to support withdrawing these aids be-
fore the mother is ready. Finally, the mother needs
access to both consumer support groups and a pro-
fessional who is experienced with breastfeeding for
preterm infants when discharge approaches.

S u m m a r y

Breastfeeding for preterm infants and mothers is
different from breastfeeding for healthy popula-
tions in many important ways. The vast body of
research in this area suggests that these differences
are physiologic, biologic, metabolic, and emotional,
and that they are common across a variety of na-
tional boundaries and cultures. The challenge to

researchers and clinicians who work with mothers
and preterm infants is to continue to generate new
studies and practices that incorporate findings from
these scientific publications. Only research-based
practices can address the many barriers to breast-
feeding initiation and duration for this at-risk 
population.

K e y  C o n c e p t s

● Studies indicate that preterm infants are not just
“small term infants” with respect to breastfeed-
ing management, which means that research-
based strategies that target specific barriers 
for this vulnerable population should be 
used.

● Human milk may provide optimal “nutritional
programming” for preterm infants and may be
protective against several prematurity-related
conditions.

● Based on current research related to the superi-
ority of human milk for preterm infants, par-
ents should be provided accurate information
in order to make an informed choice in pro-
viding a mother’s own milk for a preterm in-
fant.

● Mothers providing breastmilk for their pre-
term infants should be praised for their efforts
regardless of the length of time of their com-
mitment.

● Although giving birth prematurely does not ap-
pear to limit milk production, several factors
surrounding the birth experience are docu-
mented prolactin-inhibitors and can adversely
affect milk volume.

● The mother’s milk expression technique can in-
fluence the composition and the bacterial count
of the milk to be fed to her infant.

● Documenting the time, duration, and amount
of milk expressed provides useful information
to the mother that can be shared with the
NICU staff for assessment of milk volume
maintenance.

● It has been speculated that skin-to-skin holding
may trigger the production of maternal milk
antibodies to specific pathogens in the preterm
infants’ environment through mechanisms in
the enteromammary pathway.

● Proper NICU procedures should be developed
and adhered to in order to minimize bacterial
growth and possible changes in milk con-
stituents during storage and feeding.

● Special consideration regarding the feeding of
expressed mothers’ milk to preterm infants is
based on the infant’s fluid restrictive status at a
time of greatest nutritional need.

● Unfortified expressed mothers’ milk is deficient
in protein and selected minerals to support op-
timal growth and bone mineralization for small
preterm infants.

● Lactoengineering of expressed mother’s milk
through a combination of hindmilk and cream-
atocrit measures can impact the caloric density
of the milk provided to preterm infants, as well
as empowering their mothers.
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● Early oral feeding experiences may influence
later oral feeding development in preterm in-
fants.

● There are no universally established criteria for
the initiation of breastfeeding (or bottle-feeding
for that matter) for preterm infants.

● NICUs in which infants are allowed nonnutri-
tive suckling at the emptied breast provide
mothers with valuable observation of their in-
fants’ behavior and developing signs for readi-
ness to oral feeding.

● Delaying to initiate breastfeeding until the in-
fant demonstrates the ability to consume entire
bottle-feedings is not a research-based criterion
of readiness to breastfeed.

● Milk transfer during breastfeeding is depen-
dent upon sufficient maternal milk secretion
and ejection concurrent with proficient infant
oral-motor skills.

● Test weighing procedures provide the most ac-
curate measure of milk intake for clinical and
research settings.

● The single most important factor for mothers
who will be breastfeeding a preterm infant at
home is maintaining a milk supply that exceeds
the infant’s requirements at hospital discharge.

● The majority of milk transfer problems for
preterm infants can be related to immaturity
and inconsistency in suckling.

● For preterm infants who are unable to sustain
attachment to the maternal breast and/or trans-
fer milk, the nipple shield has proven an effec-
tive strategy as a milk transfer device.

● It appears that preterm infants remain at risk
for underconsumption of milk by exclusive at-
breast feeding until term corrected age.

● Mothers’ concerns regarding their preterm in-
fants ability to “get enough” milk during breast-
feeding are real and should not be dismissed.

I n t e r n e t  R e s o u r c e s

American Association for Premature Infants
(AAPI), founded in 1992, an organization dedicated
to improving the quality of health, developmental
and educational services for premature infants, chil-
dren, and their families:
www.aapi-online.org
Congenital Heart Information Network (CHIN), an
international organization that provides reliable in-
formation, support services, and resources to fami-
lies of children with congenital heart defects and
acquired heart disease:
www.tchin.org
iVillage Web site, a unique discussion board desig-
nated for mothers who are exclusively pumping
their breastmilk for their infants:
http://boards2.parentsplace.com/messages/get/pp
exclusivelypumping88.html
or go to the main website and put in the search
term, “exclusively pumping”:
www.ivillage.com
La Leche League International, parent and profes-
sional materials on breastfeeding a preterm infant:
www.lalecheleague.org

National Organization of Mothers of Twins Clubs,
Inc. (NOMOTC), founded in 1960, a group pro-
viding support, education, and information for
mothers of twins:
www.nomotc.org

Parents of Premature Babies, Inc. (Preemie-L), a
Web site offering support to families of premature
infants while the babies are hospitalized and fol-
lowing discharge:
www.preemie-l.org

Preemie Place, an online resource providing an-
swers to questions, or information for a specific
topic regarding prematurity:
www.thepreemieplace.org

Premature Baby Premature Child, a volunteer Web
site providing parents with information to care for
premature infants:
www.prematurity.org

Texas Children’s Hospital newsletter for parents of
preterms and professionals:
www.texaschildrenshospital.org/lactationstation
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A P P E N D I X  1 3 – A

THE PRETERM INFANT BREASTFEEDING BEHAVIOR
SCALE (PIBBS)
The PIBBS is used to describe the infant’s behavior, as defined by the scale. It does not assess the infant’s breastfeed-
ing behavior capacity in a way that can be quantified by a total score.

Scale Items Maturational Steps Score

Rooting Did not root 0
Showed some rooting behavior 1
Showed obvious rooting behavior 2

Areolar grasp None, the mouth only touched the nipple 0
(How much of the Part of the nipple 1
breast was inside The whole nipple, not the areola 2
the baby’s mouth?) The nipple and some of the areola 3

Latched-on and Did not latch on at all so the mother felt it 0
fixed to the breast Latched on for 5 minutes or less 1
(scored on a Latched on for 6–10 minutes 2
continuous scale) Latched on for 11–15 minutes or more 3

Sucking No sucking or licking 0
Licking and tasting, but no sucking 1
Single sucks, occasional short sucking bursts (2–9 sucks) 2
Repeated short sucking bursts, occasional long bursts (� 10 sucks) 3
Repeated (2 or more) long sucking bursts 4

Longest sucking burst 1–5 1
(in consecutive sucks, 6–10 2
scored on a continuous scale) 11–15 3

16–20 4
21–25 5
26–30 or more 6

Swallowing Swallowing was not noticed 0
Occasional swallowing was noticed 1
Repeated swallowing was noticed 2

Definition of Terms
1. Rooting: some rooting (mouth opening, tongue extension, hand-to-mouth movements) and obvious rooting (si-

multaneous mouth opening and head turning). Examples of suggestions to mothers for stimulation of rooting are
touching the infant’s lips with the nipple and expressing some milk on the lips.

2. Areolar grasp: part of the nipple, whole nipple, or nipple and part of the areola. The mother can facilitate this by
encouraging the infant to continue rooting until he shows a wide open mouth, by shaping her breast into a form
that fits the infant’s mouth, and then letting the infant latch-on and pulling him close to her body; in order for suc-
cessful latching-on to take place the mother should sit in an upright position, with proper support for her back,
arms, and feet, and with a pillow under the infant that supports a comfortable position in front of the breast.

3. Duration of latching-on: momentarily, less than a minute, or several minutes. The infant is assisted in staying
fixed at the breast by adjustment of the mother’s and infant’s position and of the areolar grasp.
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A P P E N D I X  1 3 – A (cont.)

4. Sucking: occasional sucks, short or long (10 consecutive sucks or more) sucking bursts, occasional or repeated
bursts. The mother can encourage sucking by talking to the infant and by gently depressing the breast tissue in
front of the infant’s mouth, which makes the nipple touch the hard palate.

5. The longest sucking burst: maximum number of consecutive sucks, a measure of sucking maturity.

6. Swallowing: occasional or repeated. When swallowing is noticed, the mother can be asked to commence test
weighing (if this is included in the unit policy) and the milk given by alternative methods can be reduced.

Source: From Nyqvist (1996). Reprinted with permission.
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C H A P T E R

In the absence of breastmilk from an infant’s own
mother (the preferred feeding choice, with very few
exceptions), banked donor milk can be lifesaving
and enhancing. Health professionals caring for
mothers and children need to understand donor
human milk banking––from its safety and stand-
ardization as a product to its clinical uses and ac-
cessibility. With more complete knowledge and
understanding of donor human milk, more individ-
uals in need will be able to access this valuable pub-
lic health resource.

This chapter discusses donor human milk
banking and the issues surrounding its clinical use,
including the state of the art milk banks in North
America, as represented by the Human Milk Bank-
ing Association of North America member milk
banks. Comparisons with countries around the
world, the need for further research, and how
donor milk banking should be positioned in public
health policy are also discussed in this chapter.

Defining Donor Milk Banking
Donor human milk banking is the collection, pro-
cessing, storage, and dispensing on prescription of
human milk that is donated by healthy nursing
mothers who have an overabundance of milk for
their own infants. All donors are thoroughly

Donor Human 
Milk Banking
Lois D.W. Arnold

screened, all milk is pasteurized, and donor milk
banks operate within standardized guidelines to en-
sure a safe product.

A Brief History of Human 
Milk Banking

Foundations of Donor Human Milk
Banking: Pre-1975

In eighteenth-century Europe, foundling hospitals
with an infant feeding practice of routine dry-nurs-
ing (i.e. hand- or artificial-feeding) had much higher
rates of mortality than did those hospitals that either
provided wet nurses in house or sent their infants
out to supervise wet nurses (Fildes, 1988). Even
though wet nurses gained reputations for transmit-
ting diseases such as syphilis and tuberculosis to the
infants in their care, studies showed that, during the
late nineteenth and early twentieth centuries in Eu-
rope and the United States, infants breastfed by
their own mothers or wet nurses had mortality rates
lower than those of artificially-fed infants. The bene-
fits of breastfeeding for infant health and the diffi-
culties of formulating artificial infant milk spurred
the development of donor human milk banks.

In the early twentieth century, a study con-
ducted in Boston showed that babies who were not
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breastfed were six times more likely to die of diar-
rhea and enteritis in the first year of life than were
breastfed babies (Davis, 1913). Wet nurses also be-
came exceedingly difficult to find during this pe-
riod. Two Boston physicians, Fritz Talbot and
Francis Parkman Denny, developed the idea of
stockpiling human milk, separating the “product”
from the “producer.” Both were medical directors
of the Massachusetts Infant Asylum, which em-
ployed wet nurses to feed sick foundlings, and both
were concerned about the quality of the stored
product (Golden, 1988). Donors were screened for
tuberculosis, syphilis, and other contagious diseases
and the milk was pasteurized (Talbot, 1911). This
processed milk was fed to hospitalized infants. Hos-
pitals in other cities quickly followed suit and de-
veloped their own milk banks.

At the turn of the twentieth century, many
poor women in urban areas returned to work to
supplement family incomes. One result was a
greatly shortened duration of breastfeeding in
urban areas. Physicians tried to alter cow’s milk to
make this substitute as good for babies as human
milk, but there were few regulations and standards
for this milk and its handling. The urban supply
was stored in large open vats, was shipped in un-
refrigerated railroad cars, and was delivered to the
city “dirty, spoiled, easily adulterated, and loaded
with pathogens.” (Wolf, 2001, p. 42). More often
than not, the milk also came from sick animals.
Many cities mounted campaigns to teach mothers
how to store the milk and care for it properly, and
legislative agendas attempted to regulate milk col-
lection, storage, and handling, with much resistance
from the dairy industry. Cities began to establish
human milk “stations” to provide nutrition for sick
infants recovering from disease caused by spoiled
cow’s milk. By 1929, at least 20 of these human
milk stations existed around the country. In some
cities, such as Chicago, mothers were carefully
screened and were paid for their milk, milk col-
lection was supervised in hospital, and the collected
milk was bottled, pasteurized, and dispensed. The
Chicago Board of Health required that the Breast
Milk Station furnish milk to a hospital “immedi-
ately upon request” with no charge for the milk
supplied (Wolf, 2001, p. 153). Some of these milk
stations existed through World War II, but as ac-

ceptance and use of formula increased, milk banks
fell out of favor. The first official recognition of
donor milk banking from the American Academy
of Pediatrics (AAP) occurred in 1943 with its rec-
ommendations for operating donor human milk
banks (AAP, 1943).

Donor Human Milk Banking in the
United States: Post-1975

In the 1970s, rapid advances in neonatal intensive
care included recognition that human milk’s special
properties improved survival and decreased com-
plications in preterm infants. Milk banking gained
in popularity once again and many hospitals estab-
lished milk banks. However, screening procedures
for donors were not uniform and most milk was dis-
pensed raw. In the mid- to late 1980s, milk banking
declined in North America with the development of
special formulas for preterm infants and increased
concern about viral transmission, particularly the
human immunodeficiency viruses (HIV). Many
milk banks closed when HIV was first reported in
human milk because of fear of transmission and be-
cause of the additional cost of having to serum-
screen all donors. In 1985 the Human Milk Banking
Association of North America (HMBANA) was
formed to respond to these concerns. One organiza-
tional goal of HMBANA was to formulate standards
for donor milk banking operations.

The first edition of HMBANA’s Guidelines for
the Establishment and Operation of a Donor Human
Milk Bank was published in 1990. Guidelines were
developed in consultation with the Centers for Dis-
ease Control and Prevention (CDC), the Food and
Drug Administration (FDA), and other medical ex-
perts, and they are reviewed and revised annually
(HMBANA, 2003). These guidelines require thor-
ough donor screening, pasteurization of all milk,
and bacteriological quality control of all dispensed
milk. Adherence to the guidelines was voluntary
until 2000, when HMBANA decided to make ad-
herence to the guidelines mandatory for member
milk banks. However, as of this writing, there is no
regulation or monitoring of milk banks by the FDA
and no method for enforcing compliance with the
guidelines by HMBANA. Only New York and Cal-
ifornia have state regulations for donor human milk
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banks. Milk cannot be legally shipped into these
states unless it comes from a milk bank licensed in
that state, nor can milk from women in New York
State be shipped out of state unless it goes to a milk
bank licensed in New York.*

Through the 1990s distributing milk banks con-
tinued to decline in number in the United States.
However, the few that remain have dispensed an
increasing number of ounces since 1992 (see Table
14–1). Since 1997 two older milk banks have
closed, and two new ones have opened, leaving the
United States with five milk banks as of this writing.
Current status of North American milk banks and
their contact information may be found at the 
HMBANA Web site.

Additionally in the United States, the National
Commission on Donor Milk Banking was formed
specifically to address research and policy issues re-
garding donor human milk banking.

Potential Hazards of Informal Sharing
of Human Milk

Donor milk banks conduct thorough screening of
all donors for disease and for other health behav-
iors such as smoking, alcohol consumption, and
medication usage (HMBANA, 2003). Donor milk
banks provide additional safeguards through bacte-
riological screening and pasteurization. When ac-
cess to banked donor milk is difficult or availability
of the service is not known, mothers may resort to
obtaining milk from a friend or relative. Some
women have resorted to purchasing milk over the
Internet or through an advertisement in a local
newspaper. In an era of incurable viral diseases,
these practices should be discouraged. There is no
way of guaranteeing that a potential donor is dis-
ease-free. The donor may be unaware of her part-
ner’s behavior that might place her at risk. Even if
parents are knowledgeable about issues related to

sharing of body fluids, they may receive incomplete
information. While a single bottle pasteurizer (max-
imum volume = 200 cc [6.7 oz]) is on the market
and is currently being used in Africa and Eastern
Europe, primarily by mothers who are HIV-
positive, the availability of this product elsewhere 
is unknown. There are no published tested proto-
cols for home pasteurization of larger batches of
milk, and the potential for doing unnecessary dam-
age to the milk through excessive heating and im-
precise methodology may outweigh any benefits of
the milk.

Although the World Health Organization
(WHO) still recommends use of a “healthy wet

Table 14–1

ANNUAL STATISTICS: MILK
DISPENSED BY HMBANA
MILK BANKS*

Number of Number of
Year Ounces Liters Milk Banks

1986 266,000 7,988 14

1989 177,000 5,315 8

1991–1992 133,700 4,015 9

1992–1993 144,200 4,330 8

1993–1994 163,000 4,895 8

1994–1995 182,400 5,477 8

1995–1996** 203,500 6,111 8

1996–1997** 180,100 5,408 8

1997–1998 280,000 8,408 7

1999 322,700 9,691 7

2000 410,100 12,315 6

2001 511,700 15,366 5

2002† 501,100 15,186 6

Source: Human Milk Banking Association of North
America, Inc., 2003.
*Rounded to the nearest 100 oz or nearest whole liter.
**Figures incomplete or missing for one milk bank.
†Iowa milk bank opened as of August 2002, but did not dis-
pense milk.

*[In New York see Subpart 52–9, Part 52 (Tissue Banks and
Nontransplant Anatomic Banks), Title 10 (Health) of the Of-
ficial Compilation of Codes, Rules and Regulations of the
State of New York, effective December 31, 2000. In California
see California Health and Safety Code, Section 1635–1644.5.
Chapter 4.1 Tissue Banks; Chapter 4.2 Donations of Organs,
Tissues, or Body Fluids.]
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nurse” in developing countries where milk banking
services are not available (WHO, 2002), in devel-
oped countries with sound infrastructures, donated
human milk should come from a milk bank that
practices according to established guidelines. Lacta-
tion consultants should consider their liability and
the ethics of assisting women with informal milk
sharing or purchasing arrangements without the
safeguards of a donor human milk bank. Legal is-
sues also exist in many states and consent is re-
quired from the biological mother before an
adoptive mother can breastfeed or use donor milk
(Tagge, 2001).

Donor Milk Banking Beyond 
North America
Donor milk banking thrives in many countries out-
side North America. However, there is no parent
organization to which all milk banks belong, nor is
there a central repository for data about existing
milk banks internationally. Many milk banks exist
solely as a result of the commitment of a particular
individual or group of individuals.

Donor milk banking is a common practice in
much of Europe. The first human milk bank in Ger-
many was founded in 1919. In 1952, the former East
German government decreed that every city with a
population over 55,000 was required to have its own
milk bank. Both East and West Germany had a great
interest in donor milk banking until the early 1970s
when aggressive marketing of specialty milks in
West Germany prompted closure of all West Ger-
man milk banks. In East Germany, the economy
dictated that these specialty milks could not be used
and donor milk banks flourished. The number of
milk banks rose and the volume dispensed in-
creased. By 1989, 60 milk banks were operating in
East Germany. With German reunification in 1990,
many of these milk banks closed. In 1998, the re-
maining 15 milk banks (9 of them regional) supplied
8000 L (266,400 oz) of donor milk. (Springer, 1997;
Springer, 2000; see also Arnold, 2001). In Leipzig,
community acceptance of donor milk banking has
resulted in some families having a third generation
of women providing donated milk (Springer, 1997).

European countries have developed standards
for milk banking practices. In France, standards for
operation are incorporated into public health law.
These laws and regulations dictate donor-screening
procedures, pasteurization methods, and bacterio-
logical standards (Arnold, 1994; Arnold & Cour-
dent, 1994). The United Kingdom Association of
Milk Banks (UKAMB) also has developed standards
for establishing and operating a donor milk bank.
While not part of public health law, these guide-
lines are supported by the Royal College of Paedi-
atrics and Child Health (formerly the British
Paediatric Association), which publishes them
(Balmer, 1995; Balmer & Wharton, 1992; UKAMB,
2003). Donor milk banks have existed for many
years in Scandinavian countries (Siimes & Hallman,
1979; Arnold, 1999a). Poland also has a large milk
bank in Lodz, the main purpose of which is to in-
crease the number of premature infants receiving
human milk as first feedings (Penc, 1996). The
Human Milk Bank in Sofia, Bulgaria, was founded in
1989 as an “independent socially oriented health in-
stitution” funded and staffed by the Municipality of
Sofia (Sotirova, 2002).

Countries in Central America and the
Caribbean have developed donor milk banks as
part of their national campaigns to promote breast-
feeding and the benefits of human milk feedings.
Support for equipment as well as training has come
from UNICEF in many cases. Almeida (2001) de-
scribes a “new paradigm” for milk banking in Brazil
where the milk banking association has taken the
lead in protecting, promoting, and supporting
breastfeeding. Milk banking has influenced legisla-
tion and has become an integral part of the training
of health-care providers on the importance of
breastfeeding. Milk banking experts and adminis-
trators are responsible for implementing the Baby-
Friendly Hospital Initiative in Brazil as well.

As late as 1996, donor milk banking was being
practiced in China in some maternity hospitals as
an extension of Step 6 of the Baby-Friendly Hospi-
tal Initiative (i.e., to “give newborn infants no food
or drink other than breastmilk, unless medically in-
dicated”). Donor milk was collected from postpar-
tum mothers while they were in the hospital
(average stay, 7 days). The milk was processed and
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dispensed to healthy newborns whose mothers
were too ill to nurse immediately or who had insuf-
ficient milk to meet the infant’s needs in the first 5
to 7 days of life (Arnold, 1996). By 2001 there was
an increased demand for information about donor
milk banking, its clinical uses, and how to dispense
it. The Ministry of Health also incorporated guide-
lines for establishment and operation of donor milk
banks into its policies based on a copy of the
HMBANA guidelines given to a representative of
the Ministry of Health (Hong, 2001).

The Impact of Culture on Donor 
Milk Banking

Cultural issues impact the way donor milk banking
is practiced. Even when health-care providers ac-
cept the use of donor milk, opposition may exist
from both donors and parents of recipients. Among
Africans, it is widely believed that diseases and ge-
netic and personality traits can be transferred
through human milk. The author encountered sim-
ilar beliefs in a nursing school in Moscow in 1997.
In a survey conducted in Nigeria, 70 percent of
mothers were unwilling to accept donated human
milk for their infants because of these fears and be-
cause of sociocultural and religious beliefs (Ighog-
boja et al., 1995). The other 30 percent of mothers
surveyed would accept donor milk only if it came
from a close relative. Similar reasons would prevent
40 percent of women from donating milk.

Narayanan et al. (1980) noted that some Mus-
lim women objected to their babies receiving milk
from Hindu women, although the converse was not
true. The Koran treats human milk as altered
blood; children suckled by the same woman be-
come blood relations or “milk siblings” and they
are forbidden to marry each other to avoid the pos-
sibility of incest from a consanguineous marriage
(Ighogboja et al., 1995). There are ways of dealing
with this issue, and AL-Naqeeb et al. (2000) de-
scribe a donor milk bank in Kuwait. Wet-nursing
full-term babies is an acceptable practice in Kuwait.
The solution to establishing a milk bank in a
Kuwait NICU was to introduce the mother of the
recipient to the donor mother so that their offspring
could avoid the potential of a consanguineous mar-

riage. In most other countries milk bank donors
remain anonymous and donor information is
confidential.

The Benefits of Banked Donor
Human Milk
The benefits of donor milk are similar to those for
breastfeeding/human milk in general:

● Species specificity
● Ease of digestion
● Promotion of growth, maturation, and develop-

ment of organ systems
● Immunological benefits

All are related to the unique composition of human
milk and the dual and synergistic functions of many
milk components.

Species Specificity

Occasional references appear in the literature re-
garding the theoretical potential for a graft-versus-
host reaction to donor milk by the recipient when
fresh milk is used (AAP, 1980; Xanthou, 1987).
Young animals fed fresh milk containing live white
blood cells from a different species exhibit this type of
reaction. However, this has not been shown to
occur in humans when human milk is given to
members of the same species (Xanthou, 1987). The
success of wet-nursing and cross-nursing through-
out human history also negate the graft-versus-host
theory. Current milk banking practice includes pas-
teurization of all milk prior to dispensing. Thus
there are no live cells in the final product and there-
fore no potential for a graft-versus-host reaction.

Ease of Digestion

Donor milk is advantageous to premature infants
and infants and children with certain digestive and
metabolic conditions because it is easy to digest and
creates minimal metabolic stress to organs and tis-
sues. There is very little gastric residual left when
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infants are fed banked human milk, making it the
ideal postsurgical feeding after gastrointestinal
surgery for gastroschisis repair, necrotizing entero-
colitis, or Hirschsprung’s disease (Rangecroft, de
San Lazaro, & Scott, 1978; Riddell, 1989; Springer,
1997). Every effort is made to match the lactational
stage of the donor with the age of the infant to fur-
ther improve digestibility with an appropriate
whey-casein ratio. Efforts are also made to provide
premature infants with milk donated by mothers of
other premature infants to better meet the prema-
ture infant’s protein requirements.

Promotion of Growth, Maturation,
and Development of Organ Systems

Many components of human milk are heat stable at
the temperatures used during pasteurization (Fidler
et al., 2001; McPherson & Wagner, 2001; Goes et
al., 2002). The nutrient composition is rarely af-
fected. Other components include growth factors
and essential fatty acids that enhance neurological
development in the infant. For premature infants
who have been deprived of the full complement of
developmental factors in utero, the presence of these
factors in donor milk is highly advantageous. These
components do not occur in formulas. When in-
fants and children have suffered tissue damage (e.g.,
damage to the mucosal epithelial lining of the di-
gestive tract as a result of allergies to formulas),
donor milk allows healing and maturation of the tis-
sues and enzyme systems so that other foods can be
tolerated as the child matures.

The unique nutrients and growth factors in
human milk are implicated in the improved devel-
opmental outcome of infants who are fed human
milk (Lucas et al., 1992). These advantages are par-
ticularly strong in premature infants, as shown in a
meta-analysis of published studies (Anderson, John-
stone, & Remley, 1999). The essential fatty acids
found naturally in human milk, arachidonic acid
and docosahexanoic acid, are not affected by pas-
teurization (Luukkainen, Salo, & Nikkari, 1995) and
may promote better visual acuity by promoting bet-
ter development of neurological synapses and im-
pulse conduction. One cannot achieve the same
results by taking reagents off the shelf and adding
them to a foreign environment (formula). Finnish
neonatologists have concluded that the use of

banked donor milk is preferable to formula because
it is a good source of these long-chain polyunsatu-
rated fatty acids (Luukkainen, Salo, & Nikkari, 1995).

Immunological Benefits

Immune factors such as IgA, lactoferrin, and
lysozyme are important to infants and children
whose immune systems are either too immature to
function or have been compromised in some way
by disease or genetics. Equally important are the
anti-infective nutrients in human milk. For exam-
ple, human milk is the optimal source of IgA for pa-
tients with IgA-deficiency. A reduction in the
incidence of necrotizing enterocolitis in premature
infants fed donor milk has been documented by
Lucas and Cole (1990). Other anti-infective factors
include the mucin complexes, lipids with antiviral
properties (Isaacs & Thormar, 1990), carbohydrates
that prevent bacterial, and parasitic adhesion.
Donor milk is an ideal way to acquire many of
these factors that are not present in formulas or
other animal milks.

Clinical Uses

Distribution of Banked Donor Milk:
Setting Priorities

In the World Health Organization’s hierarchy of
feeding choices, a mother’s own milk is always the
first choice for feeding infants. Donor milk is the
second choice when a mother’s own milk is un-
available and is usually preferred to formula use
(Savage, 1998). Donor milk may be used to supple-
ment a mother’s supply, primarily in cases when an
infant is ill or has some medical condition where
the use of banked donor milk is beneficial. Donor
milk may be provided for certain maternal condi-
tions in which breastfeeding by the biological
mother would be contraindicated. In the United
States, examples of such conditions include HIV-
positive status of the mother or a mother undergo-
ing chemotherapy treatments. Donor milk may also
be used when the mother is healthy and the baby is
adopted, or in cases where the mother dies and the
baby is healthy. Other uses are being considered
more frequently in the United States. Donor milk
can be used to “buy time” until a diagnosis is made.
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Donor milk will “first do no harm” and is frequently
part or all of a solution to a problem. The use of
banked donor human milk is meant to be tempo-
rary, although the definition of temporary may vary
according to the needs of the individual recipient.

In order to meet the increasing demands for
donor milk from a disparate population of individ-
uals, the milk banks in the United States and
Canada have developed a list prioritizing uses. In a
case of short supply, milk banks first collaborate to
see if a shortage in one geographic area can be cov-
ered by another milk bank. If a short supply con-
tinues, individuals with the lowest priority are
denied access to donor milk so that those with 
the highest priority will continue to receive it. A 
prioritization list can be found in Table 14–2 
(HMBANA, 2003; Tully, 2002).

In 1986, approximately 72 percent of donor
milk dispensed in the United States went to infants
in neonatal intensive care units (NICUs), 23 per-
cent to infants in the home, and 2 percent to pa-
tients in pediatric units of hospitals (Arnold, 1988).
In 1994, a survey of 7 HMBANA milk banks was
conducted. Findings of this survey indicated that
the distribution pattern had shifted, with only 40
percent going to premature or ill infants in the
NICU and the balance going to older infants
(Arnold, 1997b). A list of diagnoses for which donor
milk was dispensed between January 2001and De-
cember 2002 can be found in Table 14–3.

Milk banks in Europe and Scandinavia reserve
their donor milk primarily for use by premature in-
fants. Banked donor milk is routinely used as first
feedings in many NICUs when a mother’s own
milk is unavailable (Arnold, 1991, 1999a). At the
Triangle Lactation Center and Mother’s Milk Bank
in Raleigh, North Carolina, where 70 to 80 percent
of mothers of preterm infants express their milk,
the donor milk bank is a psychologically reassuring
entity. Mothers relax and are thought to be more
successful in producing milk when they know that
the option of donor milk is available should their
milk supplies falter (Tully, 1996).

Classifying Clinical Uses: Is Donor
Milk Food or Medicine?

The clinical uses of banked donor human milk may
be arbitrarily divided into nutritional, medicinal or

therapeutic, and preventive uses. However, in prac-
tice donor milk may serve several purposes for the
same recipient. For example, a preterm infant re-
ceives nourishment when fed donor human milk. The
infant also receives therapy in the form of immune
substances and growth factors, and disease is pre-
vented––e.g., necrotizing enterocolitis (NEC). The
younger the recipient the larger the role of nutrition:
in an adult recipient, the role of donor milk may be
almost exclusively therapeutic or medicinal.

Table 14–2

RECIPIENT PRIORITIZATION IN
ALLOCATION OF BANKED
DONOR MILK

1. Premature infants who are ill

2. Healthy premature infants

3. Infants less than 1 year of age with medical condi-
tions that will respond to use of donor milk

4. Individuals over 1 year of age with medical condi-
tions that will respond to use of donor milk

5. Milk designated for well-designed clinical research
studies

6. Persons over 1 year of age with chronic medical
conditions, “high normal functioning,” and low
dosage needs

7. Persons over 1 year of age with chronic medical
conditions, “high normal functioning,” and high
dosage needs

8. Persons over 1 year of age with chronic medical
conditions, “low level function,” and low dosage
needs

9. Persons over 1 year of age with chronic medical
conditions, “low level function,” and high dosage
needs

10. Infants with no specific medical condition for short-
term use (can be a maternal problem such as ill-
ness, death, low milk supply)

11. Laboratory research (uses milk that cannot be used
for clinical consumption due to incomplete donor
screening, medications consumed by donor, or age
of milk)

Source: Adapted from HMBANA (2003) and Tully
(2002).
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Clinical Use in Preterm Infants. The most
widely accepted use of donor milk is for feeding the
preterm infant, despite the fact that preterm infants
do not grow as rapidly when they are fed human
milk, either maternal or donor, compared with in-
fants fed formula substitutes. However, this result

may derive from an inadequate quantity of human
milk given to these infants. Term infants allowed to
feed at the breast on demand will feed every 2
hours or less because human milk is so digestible
and gastric emptying times are short. Yet preterm
infants are rarely fed on demand and volumes are

Table 14–3

DIAGNOSES FOR WHICH DONOR MILK WAS DISPENSED IN
2001 AND 2002
ABO incompatibility/formula intolerance
Adopted: cystic fibrosis; drug exposure; failure to thrive
(FTT); formula intolerance; history of allergies
Adopted/surrogate: healthy; illness
Adult: cancer (included brain, breast, lung, prostate, rec-
tal, skin); dialysis; FTT/eating disorder; IgA deficiency;
irritable bowel syndrome; other immune deficiency; im-
mune deficiency/pneumonia; ulcerative colitis
Alcohol exposure
Allergies (including family history)
Bone marrow transplant
Cardiac defect
Cat’s eye syndrome
Cerebral palsy/formula intolerance
Chronic diarrhea
Congenital anomalies
Congestive heart failure/reflux
Developmental delays
Down syndrome/formula intolerance
Epidermylosis bullosa
Failure to thrive
FTT/fetal alcohol syndrome
Formula intolerance
Foster care
GI problems
High LFTs/possible hepatitis B exposure
Hirschsprung’s disease/formula intolerance
HIV-positive mother
Hospital NICU––general use
Hypoglycemia
Hypoplastic left heart
Immune deficiency––infant

Infection/formula intolerance
Insufficient milk supply
Jaundice/dehydration
Liver damage/formula intolerance
Low white blood cells/brain bleed
Low/slow weight gain
Maternal Rx/illness (includes mastectomies, 
chemotherapy)
Metabolic condition
Multiple births (term/near term twins, triplets)
Necrotizing enterocolitis (NEC)

Older child––feeding problems
Oomphalitis
Pearson syndrome
Pediatric inpatient service
Pierre Robin syndrome
Pneumonia
Postoperative: cardiac; cleft lip/palate; GI; nutrition
Preterm: adopted; adopted/FTT; cardiac
anomalies/seizures; FTT; formula intolerance; foster
care; gastroschisis; lung disease; GI; maternal Rx/ill-
ness; multiple births (twins, triplets); NEC
Renal failure
Respiratory distress syndrome
Respiratory syncytial virus
Ruben Taybi syndrome
Seizures
Short gut syndrome
Swallowing impairment
Trisomy 13/defect chromosome 13 and formula intoler-
ance/allergies
VATER syndrome

Source: Human Milk Banking Association of North America, Inc. (2002, 2003, unpublished data).
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frequently restricted. Hamosh recommends avoid-
ing use of restricted volumes when feeding preterm
infants (Hamosh, 1994; see also Arnold, 2002b).
Sharpe (2002) believes that many preterm infants
could be fed more frequently and larger volumes
per kilogram per day. Thureen and Hay (2001) pro-
pose that earlier and larger quantities be fed to
preterm infants. Ziegler, Thureen, and Carlson
(2002) also note that preterm infants frequently
grow at a slower rate than they did in utero because
their nutrient intakes are deficient when compared
to nutrient uptakes of the fetus. Ziegler et al. advo-
cate “aggressive practice” or practice that exceeds
standard practice. For the premature infant, early
enteral nutrition (trophic feedings) with human
milk should be started on the day of birth to stimu-
late gut maturation. A mother’s own colostrum is
preferred, but if her milk supply does not increase
rapidly, then “greater use should be made of do-
nated breast milk, which is available from milk
banks. Gastric residuals should not be allowed to
interfere with feeding. Infants with cardiovascular
instability should be fed” (Ziegler, Thureen, & Carl-
son, 2002, p. 240). Sharpe points out that the
mucins inherent in human milk generate a mucus-
like substance in the gut that is slow to break down.
This substance is often mistaken for feeding resid-
ual when it is actually a protective coating. Fre-
quent checking for residuals can injure the mucosa
of the gut and interrupt a baby’s progress (Sharpe,
2002).

In their large prospective multicenter study of
the effect of early diet on the development of pre-
mature infants, Lucas and Cole (1990) found that
NEC was six to ten times more likely to develop in
exclusively formula-fed infants than in those infants
fed only human milk. NEC was three times more
common when the exclusively formula-fed infants
were compared to those receiving both human milk
and formula. Furthermore, pasteurized donor milk
was as protective as was unheated maternal 
milk. Schanler, Shulman, and Lau (1999) found that
preterm infants fed fortified human milk had a
lower incidence of infection and NEC compared to
formula-fed infants and infants who received alter-
nate feedings of fortified human milk and preterm
formula.

Potential methodological problems may exist
when studying human milk-fed infants when there is
no clear separation of feeding groups. Maternal and

donor milk may be fortified with cow’s milk prod-
ucts or formula in one study while none were forti-
fied in another. Narayanan et al. (1984) found that
supplementary formula feedings (used as fortifiers)
inhibited the protective effect of pasteurized donor
milk. The fortification of all human milk in some
studies (Schanler et al., 2002) and the lack of defini-
tion of study groups may also obscure differences.

Eibl et al. (1988) found that giving oral im-
munoglobulins to formula-fed infants was prophy-
lactic against NEC. Lucas and Cole (1990) believe
that human milk protects against NEC by provid-
ing IgA to the lumen of the gut. Most IgA remains
intact in donor milk during the pasteurization
process, and banked milk continues to be effective
prophylaxis. With a decrease in the use of human
milk––both maternal and donor––in British neona-
tal units in the 1980s, Lucas and Cole (1990) esti-
mated that exclusive formula feeding could account
for approximately 500 cases of NEC each year and
100 additional infant deaths per year in the United
Kingdom.

Lucas and Cole also found that delay in starting
feedings was associated with a significant reduction
in the incidence of NEC among formula-fed in-
fants. This was not the case with infants fed human
milk. These infants could start enteral feedings
much earlier without serious consequences. Neona-
tologists at the University of Leipzig attributed their
low rate of NEC (0.2 percent) to early enteral feed-
ings of fresh human milk, both maternal and/or
donor milk, at 1, 2, or 3 days postpartum (Springer,
1997). Similar low rates of NEC were reported by
the NICU at Ostra Sjukhuset in Göteborg, Sweden.
Infants are fed either maternal or banked milk for
the first time within the first 6 to 12 hours of life.
They are fed 2 to 3 ml every 3 hours, increasing the
amount slowly until the infant is on full enteral
feedings, usually at 5 to 6 days of age. This NICU
averages 800 to 900 admissions each year. How-
ever, its population of premature infants is some-
what different from that found in a US NICU. In
Göteborg, all surgical cases, sick term newborns,
and cardiac-care patients go to other hospitals. Nev-
ertheless, the Göteborg NICU sees only one or two
cases of NEC a year, also a rate of 0.2 percent
(Arnold, 1999a), compared to an average United
States NEC rate of about 10 percent. While some
may view a 10 percent NEC rate as negligible and
too small for concern, any rate of NEC over what
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would naturally occur in an exclusively human
milk-fed population is unacceptable. Physicians
constantly work toward reducing rates of NEC in
their NICUs because of its added costs and its
short- and long-term impact on growth and devel-
opment in the infant.

Donor Milk Fortification. Low birth weight
(LBW) and very low birth weight (VLBW) infants
have nutritional requirements different from those
of full-term infants because of nutrient malabsorp-
tion secondary to immaturity of their digestive sys-
tems. The composition of milk from preterm
mothers differs from that of term mothers for about
the first 2 to 4 weeks postpartum (Atkinson,
Anderson, & Bryan, 1980; see also Chapter 3).
HMBANA guidelines define preterm milk as the
“milk pumped within the first month postpartum
by a mother who delivered at or before 36 weeks
gestation” (HMBANA, 2003; Luukkainen, Salo, &
Nikkari, 1994). There has been a long-standing de-
bate on whether LBW and VLBW infants can
achieve proper growth on banked donor human
milk obtained from mothers of term infants be-

cause of these compositional differences (AAP,
1985).

There are several mechanisms by which donor
milk can better meet the nutritional needs of the
preterm infant:

● Efforts are made by donor milk banks to match ges-
tationally appropriate milk to the recipient. When
preterm milk is donated, most milk banks sep-
arate it from the milk of mothers of term in-
fants, so that it is available for younger preterm
infants. Several milk banks can also supply
colostrum separately.

● Nutritional content or availability of nutrients in
donor milk can be manipulated. Milk banks in
Scandinavia routinely use infrared analysis of
each batch of donor milk (as well as maternal
milk) to determine the protein, fat, and carbo-
hydrate content of donor milk (see Figure 14–1)
(Michaelsen et al., 1990; Arnold, 1999a). Indi-
vidual milk donations can then be analyzed
and pooled to produce milk with the desired
levels of protein, fats, and carbohydrates to

FIGURE 14–1. The MilcoScan infrared analyzer used in the milk bank in Hvidovre, Denmark. Small samples are
warmed to maintain the flow of fat through the analyzer. As the milk passes through the analyzer from left to
right, the scanner generates a printout of the carbohydrate, protein, and fat content of each batch of pasteurized
milk. (From Arnold, 1999a. Reprinted with permission of Sage Publications.)
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meet the requirements of preterm infants. Two
milk banks in the United States also have the
capacity to scan donor milk and can label
batches nutritionally so that fortification can be
individualized.

Martinez et al. (1987) used ultrasonic ho-
mogenization of expressed milk to prevent fat
from adhering to feeding tubes. Premature
Brazilian infants with an average birth weight
of 1400 gm were fed pasteurized ultrasonically
homogenized banked donor milk; they gained
an average of 5 gm/day more than their coun-
terparts receiving milk that had not been 
homogenized (Martinez, 1989). The group re-
ceiving the homogenized donor milk also had
significantly greater gains in length, tricipital
skinfold, and subscapular skinfold (Rayol et al.,
1993; Martinez & Desai, 1995). Furthermore,
they achieved intrauterine growth rates and
hospital stays were shortened (Martinez, 1989).
Martinez and Desai (1995) also report the use
of a human milk “formula,” a modification of
banked donor milk from term mothers in
which excess lactose is precipitated out, while
leaving other nutrients in concentrated form.
These are then diluted, homogenized, and pas-
teurized for later use.

● More aggressive nutrition practices can be instituted
as described above (Ziegler, Thureen, & Carlson,
2002). Infants can be fed larger volumes of
milk on demand. (See earlier discussion under
Clinical Uses.)

● Fortifiers can be added to or used separately from
donor milk. Human milk fortifiers are made
from cow’s milk and are not made out of
human milk components as the name might
imply. These fortifiers are in a powdered or liq-
uid form, depending on the manufacturer. The
“ready to feed” variety replaces the volume of
human milk fed; therefore, infants fed this
product receive smaller doses of human milk
and its beneficial properties. Other types of for-
tification can be found in vegetable oils
(sources of essential fatty acids), Polycose (car-
bohydrates in liquid form), and simple miner-
als such as calcium and phosphorus, which are
added to improve bone mineralization. How-
ever, addition of some types of fortifiers to

human milk may increase its osmolality after
storage and warming to levels that exceed cur-
rent recommended limits of osmolality for pre-
mature infants (Fenton & Belik, 2002).

In addition to the risk of enterobacterial infec-
tion, the use of commercial bovine preparations to
fortify human milk can impair the anti-infective
properties of the milk. Quan, Mason, and Schanler,
(1997) found significant decreases in lysozyme con-
tent and IgA specific for E. coli when fortifiers were
added to fresh frozen milk. Jocson, Mason, and
Schanler (1997) also noted an increase in bacterial
growth during 24 hours of refrigeration when com-
mercial fortifier was added to human milk, al-
though this increase was not large. Differences were
statistically significant, however, when fortified
milk was refrigerated for 72 hours.

Many European milk banks have the ability to
fractionate and lyophilize (i.e., freeze dry) human
milk. Recent work has focused on using these frac-
tionated and lyophilized components to fortify either
maternal or donor milk on an individualized basis.
(Hylmo et al., 1984; Polberger et al., 1999). Polberger
et al. (1999) analyzed maternal and donor milk feed-
ings daily for protein content, then either a bovine
whey protein fortifier or a human milk protein frac-
tion was added to bring the total protein content for
each infant to 3.5 g/kg. Both groups demonstrated
similar biochemical and growth results.

In Athens, Greece, mothers of healthy term
newborns express their milk while they are in the
hospital (average hospital stay, 4 to 5 days). This
milk is pooled, pasteurized, and fed to premature in-
fants. Mothers of preterm infants also express their
milk. The milk fed to preterm infants thus consists
primarily of unfortified colostrum and transitional
milk from term mothers and milk from mothers of
premature infants. In a study of 44 infants born
weighing less than 1500 grams, infants fed the
pooled pasteurized donor milk, their mother’s own
milk, or preterm formula were compared. All groups
gained more than the intrauterine daily growth rate.
The investigator concluded that the quality of
banked milk determines appropriate growth (Za-
chou, 1996; see also Arnold, 2002c, p. 170).

Other Neonatal and Pediatric Uses. Other pe-
diatric uses of banked donor human milk include
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cases of malabsorption and feeding intolerances
(Asquith et al., 1987). Malabsorption is a well-
recognized complication of neonatal surgical short
gut. Banked milk is beneficial following surgery to
repair damage from NEC and following surgery to
repair congenital anomalies of the gastrointestinal
tract, such as gastroschisis, tracheoesophageal fistu-
las, intestinal atresia, intestinal obstruction, anorec-
tal abnormalities, and diaphragmatic hernias (Brink,
1977; Rangecroft, de San Lazaro, & Scott, 1978; Rid-
dell, 1989). Historically, donor milk has also been
used to control an outbreak of diarrhea in a NICU
when antibiotics failed to stem the infection
(Svirsky-Gross, 1958).

Infants who fail to thrive benefit from the use of
donor milk, which helps them heal, gain weight, and
gradually wean to foods they can tolerate without
adverse effects (Arnold, 1995a). Subtle and some-
times unrecognized feeding intolerances may lead 
to failure to thrive or slow weight gain. Other feed-
ing intolerances and allergies are more obvious, 
with gastrointestinal bleeding, projectile vomiting,
wheezing, and skin rashes. Donor milk has been
used in a number of cases where gastrointestinal
bleeding was severe. Within 24 hours of starting ex-
clusive donor milk feedings, bleeding ceased and the
infant began to show improvement (Tully, 1996).

Donor milk has also been used in infants with
the following conditions: cardiac problems (Rad-
cliffe, 1995); chronic renal failure (Anderson &
Arnold, 1993) and bronchopulmonary dysplasia
(BPD) (Buchter & Wright, 1996); a glycolytic path-
way defect (Arnold, 1995b); intractable diarrhea
(Asquith et al., 1987); gastroenteritis and ulcerative
colitis (Asquith et al., 1987); infantile botulism
(Asquith et al., 1987); allergies to bovine proteins
(Asquith et al., 1987); and IgA deficient patients
(Asquith et al., 1987; Tully, 1990).

Donor milk is a metabolically ideal feeding
medium for severely burned infants and children.
Complications from stress ulcers are fewer when el-
emental formulas (e.g., formulas that have fats, pro-
teins, and carbohydrates broken down into their
simplest elements) are added to the diet of burn vic-
tims (Young, Motil, & Burke, 1981). However, ele-
mental formulas are hyperosmolar, formulated for
adults, and not meant for long-term pediatric use
(Brady et al., 1986). Burn victims have an increased
metabolism and therefore greater energy require-

ments, but they do not utilize glucose efficiently.
They also have a higher rate of sepsis and would
benefit from more immune factors (Young, Motil, &
Burke, 1981). Human milk provides lactose as a
more easily metabolized source of energy, im-
munoglobulins and other bacteriostatic protection,
and growth factors for wound healing.

Other Uses. Merhav et al. (1995) use donor milk
to supply IgA to adult liver transplant patients who
are IgA-deficient. Donor milk has also been used in
patients with immuno-depressed states related to
bone marrow transplants or leukemia therapy
(Asquith et al., 1987). Wiggins and Arnold (1998)
describe the use of donor milk in the case of a
young adult male with episodes of severe gastro-
esophageal reflux. Banked donor milk is also being
used in some prostate cancer patients. More re-
search needs to be done to determine the effective-
ness of banked donor milk on tumors of various
types. Banked donor milk has been used as hospice
care in infants, children, and adults who are dying
to provide them with amelioration of symptoms
and a better quality of life remaining.

Current Practice
The HMBANA, in consultation with the FDA and
the CDC, has developed guidelines to standardize
donor milk banking operations. These guidelines
follow the US Public Health Service recommen-
dations for tissue and organ transplant banks (Cen-
ters for Disease Control, 1994) and are reviewed
and revised annually. How milk banks in North
America operate has been reviewed elsewhere
(Arnold, 1997a, 1997b). Individuals interested in
starting a milk bank may find the article by Tully
(2000) helpful.

Donor Selection and Screening

Current guidelines do not allow payment of donors
in the United States, although some European
countries do allow paid donors (Arnold, 1999a).
Williams et al. (1985) offer two reasons why moth-
ers should not be paid: (1) to avoid the need for sur-
veillance of milk for water dilution or addition of
cow’s milk to increase volume and therefore pay-
ment; and (2) to ensure that the mother’s own infant
is receiving adequate nutrition and is not being de-
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prived of milk so that the mother can earn more
money. When Brazil had a system of financial re-
wards to encourage donation of milk, a population
of poor women often jeopardized their own infants’
health to earn more income (Almeida, 2001). This
type of collection system did not promote and pro-
tect breastfeeding. When the shift was made to an
unpaid donation, the volume of milk collected in-
creased, as did the number of donors.

Donors must be healthy, lactating women, usu-
ally of healthy full-term infants (Arnold & Borman,
1996). Mothers of preterm infants often donate
their excess pumped milk, although some milk
banks do not use this milk until the infant has either
been discharged or is nursing well, to ensure suffi-
cient maternal milk for this infant. Occasionally, a
mother whose baby has died will donate milk that
she has pumped. She may elect to continue pump-
ing and donating after the infant’s death as part of
the grieving process. The process of donating this
milk may help women to “feel like a mother” and
give meaning to the infant’s short life (Tully, 1999).
The author has also worked with donors who have
suffered fetal demises at 19 or 20 weeks gestation.
With the drop in progesterone from delivery of the
placenta these mothers produce milk. Unless they
can turn the milk supply into something positive
through donation, they go through the physical
pain of engorgement as well as the emotional pain
of having a constant reminder of their loss and how
things might have been if the baby had survived.
One young woman gave her term baby up for
adoption, and expressed milk for 6 weeks until she
returned to work. She commented to the author that
the donation process made her “feel like a mother”
and was very helpful in combating her depression
over relinquishing her baby. Lactation supporters
should be aware of this opportunity to donate.

Donor screening begins with a preliminary
phone conversation and a few basic questions. Each
donor is asked to complete a detailed health history
that follows the American Association of Blood
Banks guidelines for blood donor screening as well
as some issues unique to breastfeeding. A current
list of reasons why donors may be excluded from
donating is found in Table 14–4.

Banked donor human milk is the only human
donor tissue with three layers of protection for 
the recipient. Thorough donor screening is the 

Table 14–4

REASONS FOR EXCLUDING PO-
TENTIAL MILK DONORS

Women wishing to donate milk will be excluded
from doing so for the following reasons:

● Receipt of a blood transfusion or blood products
(with the exception of RhoGam) within the year prior
to donating

● Receipt of an organ or tissue transplant within the
last year

● Application of permanent make-up or tattooing ap-
plied with a needle, piercing of any body part, or ac-
cidental stick with a contaminated needle within the
last year

● Regular use of more than 2 oz of hard liquor or its
equivalent on a daily basis

● Regular use of over-the-counter medications or other
systemic preparations

● Regular use of herbal products used as medication
(including vitamin-herb combinations, and mega-
doses of vitamins)

● Vegan diet, if not supplemented with vitamins
● Use of illegal drugs
● Use of tobacco products (cigarettes, cigars, snuff,

chewing tobacco, etc.)
● History of chronic infection (e.g., HIV, HTLV, active

TB, malaria), history of hepatitis, or history of cancer
(except nonmelanoma skin cancer or cervical cancer
in situ)

● History of a sexual partner during the last year who
is at risk for HIV, HTLV, or hepatitis (including he-
mophiliacs or anyone who has used a needle for in-
jection of illegal or nonprescription drugs)

● History of a sexual partner in the last year who has
had tattoos, body piercings, application of permanent
make-up using needles, or accidental stick with a con-
taminated needle

● History of receiving human pituitary derived growth
hormone, or dura mater (brain covering) graft, or
having a family history of Creutzfeldt-Jakob disease

● Residence outside North America since 1980, accord-
ing to the American Association of Blood Banks
guidelines

Source: Adapted from HMBANA (2003).
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first layer. After answering the health question-naire,
donors are also serum-screened for a panel of
viruses. The current screening includes HIV-1 and
HIV-2 antibody and antigen; human T-cell Leu-
kemia Virus (HTLV-1) antibody; hepatitis B sur-
face antigen; hepatitis C antibody; and syphilis. As
new viruses and problems emerge, new serum tests
will be added as deemed necessary by the US Pub-
lic Health Service, the FDA, and/or the CDC.

Collection

Milk banks may supply donors with sterile collec-
tion containers for milk collection if they are con-
tinuous donors. In recent years, many donors in the
United States have been women who make a one-
time-only donation: They have a stockpile of hun-
dreds or thousands of frozen ounces that their baby
is never going to use and donate this stockpile in a
single transaction. While milk banks welcome this
sort of milk because of the need for volume, some
quality control is lost because the donor has not
been instructed in careful collection techniques nor
been given sterile containers. The type of container
the donor has chosen may also affect the quality of
the milk, and the duration of storage in the home
setting may also lead to greater compromise of milk
composition (Goldblum et al., 1981). (See also Ap-
pendix 14-A for an outline of storage and handling
recommendations for both home and hospital.)

Differences in collection methods can affect nu-
trient content, especially the amount of fat in the
milk. Milk that is passively collected from one
breast while the infant feeds at the other (drip milk)
may be low in fat. Pumped milk contains a higher
fat content than drip milk because of the negative
pressure exerted by the pump (Arnold, 1997c).
Drip milk also tends to be more contaminated
(Gibbs et al., 1977). Milk banks rarely use drip milk
now, but older studies in which donor milk was
used may have used drip milk. This is the case for
Lucas’s prospective longitudinal study of diet in
preterm infants (Lucas et al., 1984). Lack of fat as
well as restricted feeding volumes may explain
some of the less than favorable growth outcomes in
studies using drip milk. Despite this loss of fat, the
donor milk proved to be beneficial for the infants
that received it (Lucas & Cole, 1990).

Pasteurization

The second level of protection is pasteurization of
banked donor milk. Fresh-frozen milk may be pro-
vided in those rare circumstances where an indi-
vidual recipient does not tolerate pasteurized milk,
and then only with informed consent.

Milk from several different donors is thawed
and pooled to make a batch. Pooling mixes milks of
various fat concentrations to ensure a more even
distribution of fat from one batch to another (AAP,
1980). Once a batch is thoroughly mixed and
poured into small bottles (Figure 14–2) the contain-
ers are tightly capped and submerged in a constant

FIGURE 14–2. Milk bank worker pouring pooled milk
into bottles for pasteurizing. (With permission from
the Mothers’ Milk Bank, Denver, Colorado, USA.)
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temperature water bath (Figure 14–3). Some milk
banks use human milk pasteurizers designed specif-
ically for this purpose. A control bottle is also
placed in the water bath so that the temperature of
the milk can be monitored. When the control bot-
tle reaches 62.5�C, the batch is held at that temper-
ature for 30 minutes. This is called Holder
pasteurization. Because cytomegalovirus is reliably
destroyed at this temperature, North American
milk banks have opted to use 62.5�C as the only ac-
ceptable temperature for pasteurization (Dworsky
et al., 1982; Friis & Andersen, 1982). When the pas-
teurization process is complete, the bottles are re-
moved from the water bath and chilled rapidly.
Once the bottles are thoroughly chilled and a cul-
ture sample taken, they are frozen pending the re-
sults of bacterial culture (Figure 14–4) and
dispensed only on prescription (Arnold, 1998).

The third layer of safety guarantees quality as-
surance of the final product. One bottle from each

batch is chosen at random and a small sample is
drawn for bacteriological culture. No milk is dis-
pensed unless the bacteria counts after pasteuriza-
tion are at 0 CFU (colony-forming units) per
milliliter. Better quality assurance could be
achieved if milk banks tested the pool of milk from
each donor prior to pasteurization so that collection
techniques among ongoing donors could be im-
proved through education. Another method of
quality control is to conduct bacterial assays of the
pool of milk prior to pasteurization. There is a risk
of release of toxins by certain bacteria as they un-
dergo pasteurization, so the potential to know what
the milk contains prior to pasteurization might be
valuable. However, the level of toxin release in re-
lation to bacterial counts is not known, nor is it
known what level of toxin is a potential threat to an
infant. Milk banks in the United Kingdom are re-
quired by their guidelines to have prepasteurization
and postpasteurization cultures. If prepasteurization

FIGURE 14–3. Bottles of milk being pasteurized in a constant temperature water bath. The control bottle (with
the thermometer) indicates when the temperature of the milk reaches 62.5�F, and pasteurization time of 30 min-
utes is counted from that point. (With permission from the Mothers’ Milk Bank, Denver, Colorado, USA.)
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cultures show evidence of pathogens or colony
counts exceed 105 CFU/ml, then the milk is dis-
carded (Balmer, 1995; UKAMB, 2003).

Effects of Pasteurization. In 1989, using donor
milk banking procedures, the FDA and the CDC
conducted experiments to see whether pasteuriza-
tion at 62.5�C destroyed HIV. Donor milk was
spiked with HIV (both cell-free and cell-associated)
and pasteurized in a constant temperature water
bath. Destruction of the virus was rapid, and no
virus could be recovered through culturing after
processing at 62.5�C (Orloff, Wallingford, &
McDougal, 1993). These results confirmed those of

Eglin and Wilkinson (1987). As new viruses are
identified, it will be important to assess each virus
using this standard laboratory technique.

Heat treatment affects various milk compo-
nents. The general rule of thumb is that the higher
the temperature the greater the loss. As part of the
FDA/CDC study above, Eitenmiller (1990) looked
at various components of human milk and analyzed
what was left after employing milk banking pro-
cessing protocols. His results are listed in Table
14–5. Other studies as cited in Tully, Jones, and
Tully (2001) have found smaller losses, citing 70
percent retention of IgA and 40 percent retention
of lactoferrin. Growth factors are heat stable
(Wallingford, 1987), as are fatty acids, including the
long-chain polyunsaturated fatty acids so important
to neurological development (Tully, Jones, & Tully,
2001; see also Lawrence, 2002). However, despite
these losses banked donor human milk retains its
antibacterial and antiviral activity. Formula has no
IgA; retention of 70 percent of human milk IgA
during pasteurization gives the edge to donor milk.

The effects of freezing, heating, and handling of
human milk are cumulative. Garza, Hopkinson, &
Schanler (1986) reported that freezing affects lipids
in human milk by breaking down fat-globule mem-
branes, thereby decreasing the size of the fat glob-
ules and increasing the surface available for lipase

FIGURE 14–4. Bottles of pasteurized milk in the
freezer waiting to be dispensed by the Hvidovre milk
bank. This milk bank has had special bottles designed
with a triangular cross section which allows a more
stable stacking method to optimize utilization of
freezer space. (From Arnold, 1999a. Reprinted with
permission of Sage Publications.)

Table 14–5

EFFECTS OF HOLDER PAS-
TEURIZATION ON HUMAN
MILK COMPONENTS*

Bacterial Markers
Staphylococcus aureus 100% killed
Escherichia coli 100% killed

Components
Lactoferrin 22%
IgA 51%
Folic acid 57%
Lysozyme 100%
Phosphatase 1.4%

Source: From Eitenmiller (1990).
*Expressed as percentage retained after 30 minutes at 62.5�C
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activity. This may lessen the digestibility and avail-
ability of fat to the patient. The counterargument
might be that as the fat-globule membrane breaks
down, more of the fat globule core contents of
triglycerides may be released. This might be an ad-
vantage to the infant with immature enzyme sys-
tems, especially since the lipases in human milk
(lipoprotein lipase and bile salt activated lipase) are
very sensitive to heat and do not survive pasteur-
ization (Hamosh, 1997; Tully, Jones, & Tully, 2001).

To avoid some of these losses, lyophilization
and irradiation to reduce bacterial and viral content
have been explored. However, early reports indi-
cated that both these methods also lowered the con-
centration of immune substances (Liebhaber et al.,
1977; Raptopoulou-Gigi, Marwick, & McClelland,
1977). Oxtoby (1988) also reports that they may not
be effective in destroying HIV.

Packaging and Transport

Milk can be shipped over great distances by bus or
airline. For long-distance shipping of frozen milk
dry ice should be used. Containers may be styro-
foam boxes, picnic coolers, insulated boxes used to
ship blood or frozen chemicals, etc. Overnight ship-
ping companies can successfully move milk from
one location to another without having it thaw.

Costs of Banked Donor Milk

Banked donated human milk is not sold in the
United States, but all US milk banks charge a pro-
cessing fee to help cover some of the costs of pro-
duction. As of this writing, the average cost per
ounce is $3.50 plus shipping of the milk. While this
may appear expensive at first glance, there are ac-
crued cost benefits when banked donor human
milk is used. Wight (2001) estimates that for every
$1 spent in the NICU on donor milk there are sav-
ings of between $11 and $37 in NICU costs. Using
several models, Arnold (2002a) calculated the ap-
proximate cost of using banked donor human milk
for a hypothetical preterm infant. The cost of donor
milk plus fortifier was estimated to be about $1350.
When one considers that the cost of a nonsurgical
case of NEC adds approximately $73,700 to the
cost of caring for a preterm infant, $1350 is a very
small price to pay for prevention of NEC (Bisquera,
Cooper, & Berseth, 2002).

Policy Statements Supporting the
Use of Banked Donor Human Milk
The World Health Organization has a remarkably
consistent policy with regard to human milk bank-
ing. In 1979, WHO and UNICEF issued a joint
resolution on infant and young child feeding that
was fully endorsed by the World Health Assembly
in 1980. The “first alternative” when a mother is
unable to breastfeed should be human breastmilk,
using banked donor milk where appropriate and
available (WHO/UNICEF, 1980). In 1992 banked
donor milk was included as an acceptable feeding
alternative when the biological mother tests posi-
tive for HIV (WHO/UNICEF, 1992). In 1998
banked donor milk was presented as an option in
a publication on HIV and infant feeding (WHO,
1998). In 2002 the World Health Assembly unan-
imously endorsed the Global Strategy for Infant
and Young Child Feeding, which recommends
banked donor milk as an option when an infant
cannot breastfeed and/or the mother’s own ex-
pressed milk is unavailable. Savage (1998) has
shared a WHO Feeding Hierarchy for Low Birth
Weight Infants, which includes donated human
milk as part of the hierarchy (Arnold, 2002b).

WHO has also affirmed the importance of
donor milk banking in the awarding of the presti-
gious Sasakawa Prize for 2001 to Dr. Joao Aprigio
Guerra de Almeida of Brazil for his work in orga-
nizing the largest and most important donor milk
banking system in the world. At last count, more
than 180 milk banks distribute banked donor
human milk in Brazil. For the year 1999–2000, the
milk banks of Brazil collected and processed more
than 218,000 liters of donated milk and distributed
it to over 300,000 premature and low birth weight
infants, saving the country’s Ministry of Health
more than $540 million per year (INFACT
Canada, 2001; IBFAN, 2001). The entire commu-
nity is involved in this project and firemen pick up
the donated milk from the mothers in their com-
munities. The use of donor milk in Brazil is part of
a comprehensive public health policy aimed at re-
ducing infant mortality.

UNICEF supports a role for banked donor
human milk. Banked donor milk usage is implied in
the GOBI Initiative (the acronym stands for
Growth, Oral rehydration, Breastfeeding, and Im-
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munization). Breastfeeding (human milk) is an 
integral part of oral rehydration, growth, and im-
munization (Arnold, 2002b). The Baby-Friendly
Hospital Initiative (BFHI) through the Ten Steps to
Successful Breastfeeding has a place for donated
human milk. If the mother’s own milk is unavail-
able, donor milk is the next choice.

Professional associations also issue policy state-
ments concerning donor human milk banks. A re-
cent example is that of the Royal Australasian
College of Physicians (2003). The German Pediatric
Society also has a statement in support of donor
milk banking (as cited in Springer, 1997). In the
United States the last statement specifically ad-
dressing donor milk banking from the American
Academy of Pediatrics was published in 1980
(AAP, 1980). However, subsequent publications
such as the Pediatric Nutrition Handbook (1998), the
AAP Red Book (2003), and the Guidelines for Perina-
tal Care (2002) are considered statements of policy
and standards of practice. In a departure from pre-
vious editions and other policy statements issued by
the American Academy of Pediatrics, the 2002 edi-
tion of the Guidelines for Perinatal Care states, “The
use of pooled human milk is the least satisfactory
regimen for feeding newborns and should be dis-
couraged” (p. 230). However, not a single support-
ing reference is offered to back this opinion. It is
discouraging to see such an austere group basing
policy statements on opinions rather than scientific
evidence. The 2003 edition of the Red Book contra-
dicts the 2002 edition of the Guidelines for Perinatal
Care. In 1997, the AAP issued this statement in
“Breastfeeding and the Use of Human Milk” (AAP,
1997): “Human milk is the preferred feeding for all
infants, including premature and sick infants, with
rare exceptions” (p. 1036). While not mentioned
specifically, donor milk banking has its place in this
statement. The Academy of Breastfeeding Medi-

cine published clinical protocols that specifically
recommend the use of banked donor milk for sup-
plementing healthy term infants in the hospital. “If
the volume of mother’s own colostrum does not
meet her infant’s feeding requirements, pasteurized
donor human milk is preferable to other supple-
ments” (Academy of Breastfeeding Medicine,
2002).

Some countries have established regulations
and policies concerning banked donor human milk.
France and Germany have operating procedures
that are governed by public health law. Beyond that,
however, the process depends on how banked
donor milk is treated within the medical system and
whether it is an item that is covered by the health-
care system. In Canada and in Scandinavia and
other European countries, parents do not have to
pay out of pocket for donor milk; it is covered as a
benefit by national health plans. In the United
States, because of the lack of a single-payer health-
care system, the processing fee charged to recipients
or their families is not always covered by health in-
surance. (This processing fee is not a charge for the
milk itself but a fee to defray the expense of screen-
ing donors and the labor involved in pasteurizing
the milk.) Private insurers do not always cover the
cost of banked donor milk. Some of the large insur-
ers have policies concerning coverage for donor
milk that differ from one state to another.

In some states, Medicaid covers qualifying in-
fants and children. The CDC considers donor milk
a tissue transplant and has provided valuable ad-
vice on developing guidelines that acknowledge
this (CDC, 1994). In general, the expansion of milk
banking services in the United States is hampered
by a lack of governmental policy and a contradic-
tion in how different governmental agencies per-
ceive donor milk.

S u m m a r y

The availability of banked donor human milk is es-
sential to a small but needy population. Without it,
some patients would not survive. For others, donor
human milk may help to prevent long-term medical
problems. Although some experts agree on the effi-

cacy of donor human milk as therapy, much of the
data are in anecdotal form.

The challenge in North America is to educate
the health-care provider who will be writing the
prescription so that any patient who needs banked
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donor human milk will be able to receive it rapidly.
In the absence of the biological mother’s own milk,
banked donor human milk should be considered

by physicians in the treatment plan for certain in-
fants, children, and adults.

I n t e r n e t  R e s o u r c e s

Ace-Intermed (a source for single-bottle human
milk pasteurizer):
www.ace-intermed.com/products.htm
The Human Milk Banking Association of North
America (HMBANA):
www.hmbana.com

United Kingdom Association of Milk Banks
(UKAMB):
www.ukamb.org

K e y  C o n c e p t s

● Donor human milk banking is a highly con-
trolled method of supplying human milk to re-
cipients that differs substantially from wet
nursing.

● Cultural beliefs may affect the availability of
donors as well as clinical uses of banked donor
human milk.

● Protective policies at the governmental level
are essential to the survival and growth of
donor milk banking.

● Little “residual” is found in donor milk-fed in-
fants owing to the digestibility of banked donor
milk.

● Banked human milk promotes growth, matura-
tion, and healing of tissues and organ systems.

● Use of banked donor human milk provides im-
munological protection to ill recipients who
have weakened immune systems.

● Where supplies of donor human milk are low,
prioritization of clinical uses favor the ill infant
for whom there is no feeding alternative.

● Banked donor human milk is more than just a
food: it is a therapeutic agent and preventive
medicine.

● Internationally, the use of banked human milk
for feeding premature infants in the absence of
maternal milk is the primary clinical use.

● There are a wide variety of clinical uses of
banked donor milk.

● Banked donor human milk is dispensed only
by prescription.

● All donors to a milk bank are screened verbally
and serologically.

● All banked human milk is pasteurized and bac-
teriologically tested prior to distribution, unless
there is a medical reason why the recipient can-
not tolerate pasteurized milk.

● Pasteurization does not destroy all beneficial
components in human milk.

● Considerable cost savings can be realized from
the reduction in mortality and morbidity in re-
cipients of banked human milk.
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This appendix is based on the following two publi-
cations: (1) Recommendations for Collection, Storage
and Handling of a Mother’s Milk for Her Own Infant in
the Hospital Setting (Arnold, 1999b) and (2) Human
Milk Storage for Healthy Infants and Children
(Williams-Arnold, 2000). The latter publication also
provides recommendations for storage of human
milk in the workplace and in child-care settings.

Depending on the health and age of the infant,
expressed human milk should be handled with dif-
ferent degrees of safety precautions. Banked donor
milk requires the highest level of safety precautions
because it is used to feed and treat infants and chil-
dren who are biologically unrelated to the donor
and who are already ill. An intermediate level of
safety should be observed in handling a mother’s
milk for her hospitalized or sick infant. For milk
that is expressed for a healthy full-term infant or
older baby in child care, less stringent precautions
are necessary. The goal in all cases is to supply a
human milk feeding that will (1) not make the in-
fant sick and (2) provide milk that is as close in
quality as possible to that nursed directly from the
breast. This goal is accomplished by minimizing the
losses involved in storing and handling expressed
milk and minimizing the potential for contamina-
tion of the expressed milk.

The general recommendations listed here are
conservative. When making a public health recom-
mendation, it is important to be conservative so
that the safety net is as broad as possible. The fol-
lowing recommendations can be accessed in their
entirety in a more thorough fashion by referring to
the above referenced publications.

General Principles of Milk Expression
● Human milk should be treated with respect.

Mother’s milk is extremely valuable to her in-
fant’s well-being and development. For this rea-
son, expressed milk should be treated with
respect and provided with proper storage facil-
ities. Health-care providers working with moth-
ers should be aware of the sometimes subtle
and potentially discouraging messages that

they give, such as placing “Biohazard” stickers
on refrigerators used for human milk. Ex-
pressed human milk has economic, nutritional,
and medical/health value. It is wasteful to
throw away expressed human milk because of
improper collection, storage, and handling.

● The more expressed milk is “handled,” the greater the
loss of components and the higher the risk of contam-
ination from outside sources. When milk is poured
from container to container, exposed to light or
air, chilled, frozen, thawed, left to sit on coun-
ters, warmed or heated, the composition of the
milk is changed and beneficial components
may be lost or destroyed. The goal is to mini-
mize these losses. The more frequently milk is
handled, the greater the opportunity for intro-
duction of contamination from outside sources
and for bacterial growth.

● Human milk is an extremely robust fluid. Despite
losses during storage and handling, human
milk can withstand a great deal of mishandling
and still protect the infant from infection and
provide superior nutrition.

● Human milk is not a sterile fluid. The assumption
that unpasteurized human milk should contain
no bacteria, even when fed to sick infants, is un-
reasonable. However, mothers should be care-
fully instructed in methods of expressing to
minimize bacterial contamination. Too many
colony-forming units of bacteria in milk may
begin to deplete the nutrient content of the
milk as the bacteria grow. It is also inappropri-
ate to view expressed human milk as a source
of disease transmission and a danger to the per-
son feeding the milk. Only when human milk
is being used as a donated banked tissue should
precautions be taken to protect the handler.

● Keep it simple. Instructions for mothers need to
be kept as simple as possible to ensure compli-
ance with a procedure. Too many detailed pro-
tocols may discourage mothers from expressing
milk at all or force them to take shortcuts that
may not be safe for their infants.

A p p e n d i x  1 4 - A

STORAGE AND HANDLING OF EXPRESSED HUMAN MILK
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A. Collection: Getting Started

1. Wash hands thoroughly.

2. Wash pumps/kits thoroughly before each use.
Sterilization is not necessary.

B. Choosing a Pump

1. Each mother should have her own personal kit
for use with hospital grade pumps.

C. Storage Containers

1. Storage containers should be aseptic, hard-sided
containers with lids that will provide an airtight
seal.

2. Do not use polyethylene bags for storage of ex-
pressed milk in the hospital setting.

D. Storage Times and Temperatures

1. Fresh milk

a Room temperature: Refrigerate within 1 hr of
expression (exception: refrigerate within 4 hr
when milk is fed continuously rather than by
bolus).

b. Refrigeration: Refrigerate at 4°C (39°F) for 
48 hr

2. Milk frozen at −20°C (−4°F)

a. 3 months (use of older milk preferred to not
using human milk at all).

b. Hospital settings should have dedicated freez-
ers for human milk that are large enough to
hold milk from a number of mothers in sepa-
rate bins.

3. Thawed milk

a. Use within 24 hr

E. Thawing and Warming Milk

1. Never thaw milk in a microwave oven.

2. Thaw milk by placing the bottle in lukewarm
water, being careful not to allow the water to
touch the edge of the container.

3. Thaw the milk for one infant separately from
the milk for another infant to avoid mix-ups.

4. Warm human milk only to approximately body
temperature (37°C/98.6°F). Avoid overwarming.

A. Collection: Getting Started

1. Wash hands thoroughly.

2. Wash pumps/kits thoroughly before each use.

B. Choosing a Pump

1. There is no one pump that is ideal for every
mother in every situation.

2. Hand expression is frequently faster and cleaner
than a pump.

C. Storage Containers

1. Storage containers should be clean and airtight.
Hard-sided containers are preferred for long-
term storage and freezing.

D. Storage Times and Temperatures

1. Fresh milk

a. Room temperature: ≤25°C (77°F)–4 hr

b. In a cooler: 15°C (59°F)–up to 24 hr

c. Refrigeration: 4°C (39°F)–72 hr

2. Milk frozen at −20°C (−4°F)

a. 2 weeks if freezer is inside refrigerator 
compartment.

b. 3–6 months in a frost-free refrigerator/freezer
with separate outside door for freezer 
compartment.

c. 6–12 months in a separate manual defrost
deep freeze.

3. Thawed milk

a. Use within 24 hr

E. Thawing and Warming Milk

1. Never thaw milk in a microwave oven.

2. Thaw milk in the refrigerator overnight or by
placing the bottle in a pan of lukewarm water.

3. Do not subject milk to excessive heat; warm
milk only to body temperature (37°C/98.6°F).

4. Warm only the volume that will be fed to the 
infant.

RECOMMENDATIONS

For the Hospitalized Infant For the Healthy Infant/Child
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5. Discard any milk that has been warmed for a
feeding and not used.

6. Pasteurizing a mother’s own milk is not recom-
mended except in rare medical situations.

F. Miscellaneous

1. Portion sizes: Milk should be stored in feeding-
sized portions where possible.

2. Layering: If a single expression is not enough for
a complete feeding, especially colostrum and
transitional milk, amounts may be combined.
Newly expressed milk should be chilled prior to
adding to already expressed and stored milk. As
expression amounts become greater, it is advis-
able to use a new clean container for each ex-
pression and to combine amounts immediately
before feeding.

3. Labeling expressed milk: Labels should be water-
proof and written in indelible ink. They should
contain the date of expression, the baby’s name,
and the mother’s name if last names differ.

4. Routine bacteriological screening: This is an unnec-
essary procedure for maternal milk and wastes
health-care funds.

5. Caring for shared pumps: Pumps should be
cleaned and checked on a regular basis by hos-
pital staff. Pumps that are contaminated inter-
nally should be removed from use and serviced
completely according to protocols for hospital
equipment.

6. Feeding errors: Policies and procedures should be
in place to prevent and deal with feeding errors.
If the wrong milk is fed to an infant, both the in-
advertant donor and the recipient should be
serologically tested.

F. Miscellaneous

1. Portion sizes: Milk should be stored in feeding-
sized portions.

2. Layering: Milk may be added to that of another
expression to reach the desired amount for a
single feeding. Milk should be chilled at least 1
hr in the refrigerator prior to adding to another
bottle. Only expressions from a single day
should be combined.

3. Labeling expressed milk: Labels should be water-
proof and written in indelible ink. They should
contain the date of expression, the baby’s name,
and the mother’s name if last names differ.

4. Refeeding milk: Milk left over from a feeding
should be discarded. It should not be fed at a
later point.

5. Emergency portions: Smaller portions of only 1 to
2 oz may be just enough to pacify a frantic baby
in child care when the mother is expected immi-
nently.

6. Prioritizing use: Oldest milk by dates should be
used first.

7. Wearing/not wearing gloves: It is not necessary for
child-care providers or others who feed infants
to wear plastic gloves when feeding expressed
human milk.



Most women are healthy during their childbearing
years, and it is rare that a mother’s nutritional sta-
tus is detrimental to her health and ability to lactate.
With adequate social support and health care, preg-
nancy, birth, and breastfeeding usually go well.
Nonetheless, some mothers encounter difficulties,
many of which are preventable and nearly all of
which can be resolved in a manner that preserves
breastfeeding. Major concerns for the breastfeeding
woman include her child’s health, her employment
outside the home, and concerns relating to her fertil-
ity and resumption of sexual activity after the birth
of her infant. Infant assessment provides the baseline
for assisting both the healthy and the ill breastfeed-
ing child.
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C H A P T E R

As the rates of breastfeeding continue to increase,
this method of infant feeding is becoming the norm
in the United States. The American Dietetic Asso-
ciation, the American Academy of Pediatrics, the
American College of Obstetricians and Gynecolo-
gists, the American Academy of Family Physicians,
the Women, Infants, and Children (WIC) supple-
mental food program, and other public and private
organizations strongly encourage breastfeeding. In
an effort to clarify nutritional issues related to
breastfeeding, this chapter discusses common con-
cerns that lactating women bring to dietitians such
as weight change, exercise, and vegetarian diets. In
addition, we examine the effect of supplements
(used to maintain or add to nutrient intake in the
childbearing woman), caffeine, and food flavorings
on both mother and breastfeeding baby, and ex-
plore the development of allergic reactions during
lactation. We offer counseling suggestions related to
the questions most frequently asked by mothers
who are planning to breastfeed or who already are
breastfeeding their babies. Finally, we warn against
being rigid about the lactating mother’s diet and in-
stead incorporate cultural food habits into healthy
eating patterns that she enjoys.

Women are beginning to relate nutritional in-
take to the entire continuum of childbearing––from
the preconceptional phase through lactation. Preg-

Maternal Nutrition 
During Lactation
Yvonne L. Bronner and Kathleen G. Auerbach

nant women have traditionally been more moti-
vated to eat a more healthful and more varied diet
than they ate before they were pregnant. Based on
recommendations in the Institute of Medicine
(IOM) report on Nutrition During Pregnancy and Lac-
tation: An Implementation Guide, more women and
health-care practitioners recognize the benefits of
improving nutritional intake during the preconcep-
tion period and maintaining these improved habits
throughout the cycle (Institute of Medicine, 1992).
Thinking about optimal nutrition during pregnancy
and lactation is similar to the transition seen in the
use of the word “diet” to “weight management,” a
change that is targeted to improved health status
throughout life. Pregnancy is a “teachable moment”
in the continuum for encouraging good nutrition
for a lifetime.

Although the emphasis on achieving and main-
taining a “good” diet is important, this message
must be tempered by an understanding that the
breastfeeding woman can still breastfeed even if
her diet is not optimal. Why? Because the body
efficiently uses nutrients that are available in the
mother even if the mother’s diet is limited. Under
conditions of chronic malnutrition, nutrients to syn-
thesize breastmilk can be mobilized from mater-
nal stores at the mother’s expense (Dewey, 1997;
Alam et al., 2003).
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Worldwide studies support the finding that ma-
ternal nutrition has only a modest effect on milk
production and milk composition. For example,
during the “hunger winter” in Holland between
1944 and 1945, women were severely undernour-
ished as a result of wartime conditions. Dutch in-
fants born during this period were found not to be
affected by their mothers’ inadequate nutritional in-
take. Slightly less maternal milk was produced than
in previous years when the food supply was more
ample, but neither duration of breastfeeding nor in-
fant growth patterns were affected (Smith, 1947).
Malnourished Brazilian women produce milk with
a slightly higher fat content than do more well-
nourished women (Spring et al., 1985). Nepalese
women with protein-calorie malnutrition breastfed
babies who were in the low-normal range of weight
and length for age yet who appeared healthy. And
Bangladeshi women who are considered “margin-
ally nourished” maintain an average daily milk pro-
duction of 750 gm (Brown et al., 1986).

Maternal Caloric Needs
The amount of energy intake needed by lactating
mothers continues to be debated. The lactating
mother need not maintain a markedly higher
caloric intake than that maintained prior to preg-
nancy: in most cases, 400 to 500 calories in excess
of that which is needed to maintain the mother’s
body weight is sufficient. Even though Recom-
mended Dietary Allowance (RDA) levels are
thought by many to exceed the levels that women
actually need, the RDA is based on the average en-
ergy expenditure of moderately active women with
an additional 500 calories allowed for lactation. For
several reasons, a woman might ingest fewer calo-
ries during lactation than are stipulated in the RDA
for lactating women:

● She is attempting to return to her prepregnancy
weight while breastfeeding her infant.

● She does not have access to sufficient food in a
given day.

● She does not wish to gain weight.
● She did not eat this amount of calories before

she became pregnant.
● She is less active than the level used to estimate

daily caloric intake.

Basal metabolic rates are higher during lacta-
tion but are lower than those during the latter
months of pregnancy (Piers et al., 1995). Metabolic
efficiency increases during pregnancy, enabling
women to use fewer calories more efficiently. This
energy efficiency has not been demonstrated as well
for lactation although women with a wide variety of
energy intakes adequately breastfeed their infants.
Two studies make the case for recommending fewer
calories as a base against which to evaluate maternal
energy intake during the childbearing years (Mur-
phy & Abrams, 1993; Todd & Parnell, 1994). Other
studies using new techniques for measuring energy
expenditure are now being conducted on lactating
women; thus more, and perhaps better, data will be
used for future energy intake recommendations.

In their prospective study of 458 pregnant
women followed for one year, Murphy and Abrams
(1993) found that women with lower incomes 
and African-American women––as compared to
women with higher incomes and whites––take in
fewer calories, whether they are preconception,
pregnant, or lactating. Only if they were not breast-
feeding did poorer or African-American mothers
have higher energy intake than the other women
with whom they were compared. For lactating
women in this study, the mean energy intake was
considerably lower than recommended levels.
Among white and higher-income mothers lactating
beyond 3 months postpartum, energy levels were
lower than in the earlier postpartum period. This
pattern was reversed among African-American and
lower-income women, who increased their energy
intake as the infant aged.

Most striking in this study is the substantial dif-
ference between RDAs and reported energy intake,
averaging 700 to 900 kcal lower than levels rou-
tinely recommended. Murphy and Abrams (1993)
offer the following explanation for this disparity:
pregnant and postpartum women (whether lactat-
ing or not) have lower energy requirements than
were previously computed as a result of their lower
average energy expenditures. Additional studies are
needed to track the energy intake of pregnant and
lactating women, and to note the health outcomes
of their infants over time. Only with such studies
can we be assured that women are able to ade-
quately sustain lactation with lower energy levels at
no risk to themselves or the babies for whom they
are producing milk.
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Todd and Parnell (1994) followed 73 women
who provided nutrient intake information with 24-
hour recalls for 3 months. Most of the women in
this study reported dietary intakes approximately
two thirds the level of the Australian Recom-
mended Nutrient Intake (RNI) for zinc, calcium, fo-
late, and vitamin A. The authors concluded that
lactation can be maintained on lower levels of en-
ergy intake than currently are recommended, and
they suggest reassessment of RNI levels. It should
be noted that recommendations are usually set
higher than average need and therefore it is not sur-
prising that reported intakes are less than those 
recommended.

The efficiency of conversion of food energy
into breastmilk appears to be higher than the 80
percent assumed by the FAO/WHO/UNU joint
expert consultation (1985), according to Piers et al.
(1995). Frigerio et al. (1991) propose that the figure
of 95 percent is more appropriate to calculate the
energy cost of lactation. However, the consensus of
opinion still suggests that 80 percent is the effi-
ciency value of conversion.

Maternal Fluid Needs
Increased fluids also aid the lactating mother’s milk
production but should not be overemphasized, be-
cause excess fluid intake also may result in reduced
milk production (Dusdieker et al., 1994). What the
mother drinks will not markedly affect the fluid
content of breastmilk. If the mother drinks to meet
her own thirst needs, she will drink enough to sus-
tain lactation. One easy way to ensure adequate
fluid intake is to suggest that the mother have some-
thing to drink each time she sits down to breastfeed
the baby. If a busy mother forgets to drink enough
fluids as she rushes through her day, she may ex-
perience more constipation, one of the first signs of
dehydration. Additionally, she can check the color
of her urine as she voids throughout the day. With
the exception of the first-morning urination, if the
mother is drinking enough liquid, her urine will be
clear to light yellow.

A woman should be encouraged to follow a
diet appropriate to her culture, eating foods of dif-
ferent colors, flavors, and textures, and in as nat-
ural a state as possible. It should be noted that
water intake includes the water present in food.

Stumbo et al. (1985) found that on average, about
22 percent of the usual water intake came from
the foods that lactating women ate. She should
avoid processed foods as much as possible, par-
ticularly those containing refined sugars. If the
mother does not overeat and maintains a low in-
take of animal fat, she is unlikely to gain weight
while she is breastfeeding, particularly in the early
weeks when she is using more energy to make
milk for her infant who is breastfeeding exclusively
and nursing frequently.

Weight Loss
Teleologically speaking, fat storage during preg-
nancy is a normal physiologic adaptation in order
to give new mothers a nutrient reserve during times
of food deprivation. A portion of the energy stored
during pregnancy will be mobilized to accommo-
date milk production. For example, if a woman
gains 24 to 26 lb (11 to 12 kg) during pregnancy,
she can expect that a reserve of about 4 to 7 lb (2 to
3 kg) is used at the rate of 100 to 150 kcal/day to
support lactation (Institute of Medicine, 1989). If all
goes well, this mobilized fat will be associated with
a gradual but steady weight loss until the client
reaches her prepregnant weight or “healthy weight”
(the weight achieved when the client is eating
wholesome foods and engaging in at least 30 min-
utes of physical activity on most days of the week
(Meisler & St. Jeor, 1996).

Because being thin is often equated with femi-
nine attractiveness, new mothers are concerned
about their weight. They also may want informa-
tion about dietary regimens that are compatible
with breastfeeding, advice about when they can
begin an exercise program, and how strenuously
they can exercise.

The true effect of lactation on maternal weight
after delivery is still unclear despite dozens of inter-
national studies on the topic. However, we can
make the following evidence-based conclusions
about postpartum weight loss and breastfeeding:

● Breastfeeding women appear to lose slightly
more weight postpartum than do their non-
breastfeeding counterparts (Bradshaw & Pfeif-
fer, 1988; Dugdale & Eaton-Evans, 1989;
Kramer et al., 1993) although the evidence is
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conflicting––i.e., some studies show no correla-
tion of lactation with weight loss after delivery
(Thorsdottir & Birgisdottir, 1998; Walker &
Freeland-Greaves, 1998) possibly because of
inconsistencies in the definition of breastfeed-
ing and also due to confounding factors that
were not taken into consideration (Fraser &
Grimes, 2003).

● Maternal weight loss is greater in the first 12
months postpartum if mothers breastfed; the
weight-loss pattern is most marked in the sec-
ond 6 months postpartum and is related to
both breastfeeding frequency and duration
(Dewey et al., 1993). The longer the mother
breastfeeds, the more weight she is likely to
lose (up to a point) (Dugdale & Eaton-Evans,
1989).

● During the recuperative postpartum period,
mothers tend to eat less and to be less active
than they were prior to delivery. This pattern of
lessened activity is more pronounced among
breastfeeding than among bottle-feeding moth-
ers. In spite of these differences, breastfeeding
women lose more weight than bottle-feeding
women throughout the first 6 months postpar-
tum (Dugdale & Eaton-Evans, 1989).

● Even moderate dieting during breastfeeding
can achieve a 4 to 5 lb weight loss per month
(Dewey & McCrory, 1994).

● Breastfeeding women begin losing body fat
from the 15th day postpartum (Fornes & Dorea,
1995).

Gradual weight reduction has no deleterious ef-
fect on lactation and is attainable with lower energy
intakes than usually are recommended (Butte et al.,
1984; van Raaij et al., 1991). Women with a caloric
intake of 2600 kcal/day had no weight loss,
whereas those taking in fewer than 2200 kcal/day
gradually lose weight. Mothers with less than 20
percent body fat do not produce less milk than do
heavier mothers; however, they do consume more
energy. In addition to weight loss from stored en-
ergy reserves, weight loss during lactation is best
achieved by lowering the fat content of the diet and
exercising (Dewey, 1998; McCrory et al., 1999).
Weight loss is more likely to occur when the fat con-
tent represents no more than 20 to 25 percent of

total calories. Modest weight loss (approximately 1
lb/week) appears to have no adverse effect on the
quantity or quality of the breastmilk (Dusdieker et
al., 1994). Strode et al. (1986) reported that a mod-
est intake of 1500 kcal/day in the first 6 months
postpartum did not adversely affect milk produc-
tion. With this nutritional intake, prolactin levels re-
mained unaffected, and the nursing mothers lost
approximately 1 lb/week.

The mother who chooses to diet while lactating
should be encouraged to avoid crash or fad diets
that promise marked, rapid weight loss. Fat-soluble
environmental contaminants and toxins stored in
body fat are released into the milk when caloric in-
take is severely restricted. Additionally, a marked
reduction of caloric intake can result in fussiness in
some babies. Modest food intake (1500 kcal/day)
does not adversely affect milk production; how-
ever, a rapid, severe weight loss will negatively af-
fect infant weight gain.

Motil et al. (1994) reported a case in which a
breastfed infant failed to thrive as a result of the
mother’s seriously fat-restricted dietary regimen.
The volume of milk declined markedly, although
milk composition was unaffected. A safe maternal
weight-loss regimen includes careful analysis of the
mother’s prepregnancy caloric needs accompanied
by a plan that enables her to maintain her own nu-
tritional needs while total calories are gradually re-
duced. In most cases, a weight loss of no more than
1 to 1.5 lb/week can be sustained during lactation
without compromising the baby’s total milk supply
or cream content.

Exercise
Regular exercise is healthy at any time during life,
including during lactation. Exercise does not inter-
fere with the mother’s milk supply (Lovelady et al.,
2001; Larson-Meyer, 2002; Rooney & Schauberger,
2002) or with the baby’s feeding pattern (Dewey et
al., 1994; Dewey, 1998). Lovelady et al. (2000) fol-
lowed 40 overweight breastfeeding women begin-
ning 4 weeks after they gave birth. About half were
assigned to a diet-and-exercise group and half to a
control group. Women in the diet-and-exercise
group lost an average of 10 pounds by the end of 10
weeks. They reported that they seemed to be pro-
ducing enough milk and that the exercise sessions
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gave them more energy. Women in the control
group, on the other hand, lost an average of only 
2 pounds.

In an earlier study, Lovelady et al. (1990) fol-
lowed eight exercising and eight sedentary women
who were exclusively breastfeeding their 9- to 24-
week-old infants. No differences in plasma hor-
mones or milk energy, lipid, protein, or lactose
content of the milk was noted between the groups.
However, the subjects who were exercising gained
less weight during their pregnancy, made more
milk, expended more energy, and ate more than
the nonexercising women. In no way was lactation
adversely affected by these women’s moderate ex-
ercise regimen.

Alternatively, exercising to exhaustion may in-
crease lactic acid levels to the point at which the
baby refuses to breastfeed (Wallace et al., 1992). Re-
moving milk from the breasts prior to exercise and
giving this milk to the baby might be one way to re-
duce the likelihood of infant refusal or even diffi-
culty accepting milk with elevated lactic acid. The
authors speculated that, when the breasts are not
emptied in advance of vigorous exercise, lactic acid
increases rapidly and then decreases steadily
throughout the postexercise recovery period.
Dewey and Lovelady (1993) noted that such ele-
vated lactic acid levels are not seen when moderate
exercise is practiced.

Calcium Needs and Bone Loss
Some women fear that breastfeeding will cause suffi-
cient bone loss and place them at risk for developing
osteoporosis later in life. These concerns are un-
founded. In fact, the opposite is true: bone density is
restored after weaning, although the mother suffers
slight bone loss while she is lactating (King, 2001;
Carranza-Lira & Mera, 2002; Ensom et al., 2002).

Prentice (1994) reviewed the RDAs for calcium
in different countries and found that they vary
widely. Similarly, calcium intake varies widely with
women in Finland having the highest levels,
whereas black women in South Africa have the
lowest calcium intakes. Clearly, these findings re-
flect dietary differences in these countries. Prentice
points out that for postmenopausal osteoporosis to
occur, the woman must not have achieved maxi-
mum bone mass during her young adult life. Fur-

thermore, calcium intake by the mother is not
closely related to her breastmilk calcium secretion.
In fact, no relationship has been found between
breastmilk calcium concentrations and mater-
nal calcium intake through food or calcium sup-
plements (Kirksey et al., 1979; Vaughan, Weber, 
& Kemberling, 1979). Increasing calcium intake
may result in increased risk of kidney stones and
urinary tract infections and may result in reduced
absorption of other minerals, including iron, zinc,
and magnesium (Prentice, Goldberg, & Prentice,
1994). In fact additional calcium intake from diet
or supplements does not prevent bone loss during
lactation nor does it influence the recovery of cal-
cium status after weaning (Kalkwarf, & Specker,
2002).

Outcomes of bone loss studies during lactation
are relatively consistent and favor breastfeeding.
There is little evidence to justify therapeutic inter-
vention. Specker, Tsang, and Ho (1991) compared
26 lactating women with 32 nonlactating postpar-
tum controls over the first year postpartum. Lactat-
ing women were more likely to mobilize bone
during lactation and to recover bone mass during
and after weaning, whether that occurred before or
after 6 months postpartum. Cumming and
Klineberg (1993) asked whether there was a rela-
tionship between parity, breastfeeding, age at
menarche and menopause, and the risk of hip frac-
ture among Australian women aged 65 years and
older. As duration of breastfeeding increased, the
risk of hip fracture decreased in a dose-response re-
lationship (p = < .01). Additionally, parous women
who breastfed all their children were at lower risk
for hip fracture than were parous women who had
never breastfed their children.

In another study (Sowers et al., 1993) women
who breastfed longer than 6 months had mean
bone mineral density (BMD) losses of 5.1 percent
of the lumbar spine and 4.8 percent of the femoral
neck. Women who breastfed 1 month or less lost no
BMD at either site. Among the women who breast-
fed 6 months or longer, there was a return to base-
line BMD levels at 12 months postpartum. The
authors stated that transient bone loss occurs with
several months of lactation but this bone loss is re-
covered following lactation.

Sowers et al. (1995) reported 5 percent short-
term bone loss among breastfeeding women, fol-
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lowed by recovery of lost bone within the first 18
months after parturition. Predictive factors were
lactation status and the number of months to re-
sumption of menses. These authors concluded that
menstrual activity, rather than diet, dietary calcium
intake, or physical activity, is the primary factor in
bone mass recovery after initial bone loss during
lactation.

Kalkwarf and Specker (1995) followed 65 lac-
tating women and 48 nonlactating women for 5 to
6 months postpartum. The breastfeeding women
lost significantly more bone in the total body (2.8
percent versus 1.7 percent) and lumbar spine (3.9
percent versus 1.5 percent) than did the nonbreast-
feeding women. However, after weaning, the
breastfeeding women gained significantly more
bone in the lumbar spine (5.5 percent versus 1.8
percent) than the nonbreastfeeding women. These
investigators also found that earlier resumption of
menses was associated with small amounts of bone
loss during lactation and with greater increase of
bone after weaning. They concluded that lactation
may result in a transient loss of bone and that com-
pensation may exceed the level of loss.

Although dietary calcium intake does not ex-
plain calcium recovery after lactation, Kalkwarf et
al. (1996) suggest that calcium and phosphorus lev-
els are higher in breastfeeding women and that this
becomes apparent after weaning and resumption of
menses. These researchers suggest that serum cal-
cium concentrations are maintained or elevated by
calcium that is metabolized from bone owing to low
blood estrogen concentrations. King (2001) con-
tends that calcium needs for milk production are
met by decreased urinary excretion of calcium and
increased bone resorption.

Vegetarian Diets
Vegetarianism as a nutritional practice continues to
be popular in the United States. People choose veg-
etarianism for religious, economic, cultural, and
ecologic reasons. Lacto-ovo vegetarians eat milk,
eggs, and plant food. Lacto-vegetarians eat milk
and plant food. Usual vegetarian diets supply a bal-
ance of nutrients but may be low in energy owing
to their low fat and high fiber content. The vegan

diet generates the greatest concern because it is
very restricted (Sanders, 1999; Ciani et al., 2000;
Shaikh et al., 2003). Some practitioners of this diet
are called fruitarians; they eat only fruits, nuts, and
honey. Women practicing this diet should be en-
couraged to take in adequate calories and comple-
mentary protein combinations and to consume
foods rich in iron, calcium, and vitamins D, B12, and
riboflavin to ensure adequate intake. Special atten-
tion should be given to vitamin B12 intake because
it is available only from animal sources, fortified
soy, and meat analogues, or B12 supplements (Insti-
tute of Medicine, 1989). The milk of breastfeeding
vegetarians is generally nutritionally adequate.
However, women on a macrobiotic diet who avoid
meat, poultry, dairy products, and sometimes fish
may produce milk with decreased levels of calcium,
magnesium, and vitamin B12.

Dietary Supplements
Nutrient needs during lactation vary by the vol-
ume of breastmilk produced and the mother’s post-
partum nutritional status. Generally, if the mother
is consuming the recommended calories from a va-
riety of foods, her nutrient needs will be met from
food alone. If insufficient resources to purchase
food of adequate quantity or quality is a problem,
WIC and similar programs should be recom-
mended and referrals made. For women whose in-
come level qualifies them, WIC provides food
supplements for lactating mothers. This program
supports breastfeeding by providing additional
food to the breastfeeding mother through the first
year of the baby’s life, should the mother breast-
feed that long. In addition to food, nutrition edu-
cation and suggestions about how to select and
prepare foods for optimal food value are offered.
If the mother is restricting her caloric intake to
fewer than 1800 kcal/day in order to lose weight
while nursing, she should be encouraged to eat nu-
trient-dense foods––that is, foods that supply a large
proportion of nutrients relative to their calorie con-
tent. Vegetables and legumes are good examples
of nutrient-dense foods.

If a nutrient deficiency is identified, a balanced
multivitamin supplement that supplies iron to 100
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percent of RDAs may be recommended on an in-
dividual basis. Women who avoid dairy products
and other calcium-rich food sources may need a
calcium supplement of 600 mg/day of elemental
calcium taken with meals. Likewise, the mother’s
avoidance of vitamin D-enriched foods and the
baby’s limited exposure to sunlight may lead to in-
adequate levels of vitamin D in the baby (Specker,
et al., 1985, 1987a). In this case vitamin D supple-
ment for the infant is indicated (5 to 7.5 mcg/day)
(Dawodu et al., 2003).

Foods That Pass Into Milk

Caffeine

Caffeine-containing foods or fluids have been ques-
tioned as an appropriate item for breastfeeding
mothers. Some mothers report that their very
young babies seem to react when caffeinated bev-
erages or foods are part of the maternal diet. Mea-
surable amounts of caffeine pass into breastmilk.
However, the amount of caffeine available to the in-
fant is minimal, only 0.06 to 1.5 percent of the ma-
ternal dose and no caffeine is detected in the
infants’ urine (Berlin et al., 1984). Breastfeeding
women who ingest caffeine in moderate amounts
present no significant dose to the normal full-
term infant.

Ryu’s findings (1985a, 1985b) are also reassur-
ing for parents who regularly consume caffeinated
beverages. For young neonates, even 5 cups of cof-
fee ingested daily by the mother over a 5-day period
altered neither infant heart rate nor sleep time. Con-
centrations of caffeine in the term infants’ serum
were slightly elevated but, by day 9, caffeine levels in
the mothers’ milk and their babies’ serum were
below the limits of detectability. LeGuennec and Bil-
lon (1987), however, caution that babies born pre-
maturely exhibit a delay in eliminating caffeine.
Maternal intake of caffeine may have variable effects
on preterm or sick infants.

Food Flavorings

Food flavorings are often the first and most lasting
cultural cues that infants receive, potentially ex-
panding the sensory experience of feeding. Men-

nella and Beauchamp (1991) examined the effects
of maternally ingested garlic and reported that
breastfeeding babies suckled longer and obtained
more milk when it was garlic-flavored. They specu-
lated that formula feeding might represent a defi-
cient sensory experience in that the milk always
tastes the same. Sullivan and Birch (1994) (see also
Mennella & Beauchamp, 1997) reported that breast-
fed babies were more accepting of solids at their in-
troduction than were formula-fed infants. These
investigators suggested that the varied flavor cues to
which breastfeeding babies are exposed might fa-
cilitate acceptance of new foods. Furthermore,
“learning” the taste of foods acceptable to the
mother may also facilitate later independent appro-
priate food selection by the young child (Men-
nella, 1995).

Vanilla, a potent food flavoring, also alters in-
fant feeding behavior (Mennella & Beauchamp,
1996). Breastfeeding babies suckled longer when
first exposed to vanilla-flavored milk. Bottle-feed-
ing babies similarly exposed fed longer when the
milk was flavored but did not continue to do so
over time, suggesting that the change in flavor, but
not the flavor itself when repeated, may trigger al-
tered feeding behavior. For the breastfeeding baby,
continued flavor changes enable the child to be-
come familiar with the flavors represented in his
family’s foodways.

Allergens in Breastmilk
Now and then, infants who are exclusively breast-
fed and are receiving no solids develop allergic
symptoms that appear to be from something they
have ingested. In this case, the baby is probably re-
acting to foods or substances taken by the mother
that are being passed through the breastmilk. The
most common allergic-producing offenders are
cow’s milk and milk products. Other foods that
tend to produce allergic responses in Western cul-
tures are chocolate, cola, corn, citrus fruits, wheat,
and peanuts. Peanut allergy can result in severe,
even life-threatening reactions in susceptible babies
(Vadas et al., 2001).

Health professionals are beginning to realize
that some breastfeeding infants have a sensitivity to
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certain foods transmitted into breastmilk. When ex-
clusively breastfeeding mothers in a study were
asked what foods they ate that they believed caused
fussy behavior in their infants, they identified broc-
coli, cabbage, cauliflower, chocolate, cow’s milk,
and onion (Lust, Brown, & Thomas, 1996). Aller-
gies and breastfeeding are discussed in greater de-
tail in Chapter 4.

The Goal of the Maternal Diet 
During Lactation
The goal of the maternal diet during lactation is op-
timal nutritional intake. Certain demographic,
lifestyle, and environmental factors may place a
client at increased nutritional risk during lactation.
The most important of these factors are listed in
Box 15–1.

BOX 15–1

Nutritional Risk Factors During Lactation

1. Maternal age younger than 17 years:
Teens may often have less-than-ade-
quate dietary habits. Therefore, a
careful assessment of their food intake
is important. Often such assessment
will reveal low intake of calcium-rich
food as well as fruits and vegetables
rich in vitamins and fiber.

2. Economic deprivation: The WIC pro-
gram, the Commodity Supplemental
Food Program, food stamps, and the
Expanded Food and Nutrition Edu-
cation Program (EFNEP) are exam-
ples of federally funded food and
nutrition programs that may meet the
needs of economically deprived moth-
ers.

3. Past restrictive dietary practices or unsound
current dietary practices: Some women
severely restrict caloric intake in order
to lose weight shortly after pregnancy,
even while they are breastfeeding.
Screen for less-than-adequate food in-
take, especially the omission of an en-
tire group of foods (grains, fruits,
vegetables, protein rich foods, and
dairy products).

4. Multiple babies: The mother of multi-
ples should be encouraged to eat to
appetite and drink to thirst while get-
ting as much rest as possible.

5. Maternal weight less than 85 percent of
suggested height and weight: Data are
provided by the Institute of Medicine
(1989).

6. Suboptimal weight gain during pregnancy:
This will result in a low postpartum
body mass index (< 19.8).

7. Rapid weight loss while breastfeeding:
May indicate inadequate caloric in-
take.

8. Pregnant while breastfeeding: Breastfeed-
ing one infant while pregnant with an-
other necessitates that the mother eat
to appetite and drink to thirst while
getting as much rest as possible.

Note: Items 5 through 7 in this list relating to
weight should receive careful assessment by the
health-care team. The screening questions in
Box 15–2 might be useful.
Source: Adapted from the American Dietetic As-
sociation (1996).
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In 1992, the Institute of Medicine published
Nutrition During Pregnancy and Lactation: An Imple-
mentation Guide, a key document that was devel-
oped to help deliver high-quality nutritional care
during lactation (Institute of Medicine, 1992).* This
guide contains a variety of information:

● A sample nutrition questionnaire to help iden-
tify women at nutritional risk (see Box 15–2)

● Answers to questions in the nutrition question-
naire

● General strategies for providing effective nutri-
tional care

● Dietary assessment and nutritional guidance

● Guidance for assessing weight change using the
body mass index chart (which helps in evaluat-
ing whether the lactating woman is under-
weight, overweight, or in the average weight
range)

● A chart of indications for vitamin and mineral
supplementation

● Supplementary information for nutrition refer-
rals and resources to help the clinician meet the
comprehensive nutritional needs of clients

The nutrition questionnaire will help to evalu-
ate the client’s (1) eating behavior (meal patterns,
food intake patterns); (2) food security (the ability to
get enough food); (3) actual food intake; and (4)
lifestyle issues related to nutritional status (smoking,
alcohol, and other drug use). Answers provided on
the questionnaire will help to focus nutrition coun-

BOX 15–2

Screening Questions Assessing Maternal Nutritional Risk

1. Do you have trouble getting ade-
quate food on a regular or periodic
basis? For example, do you run out
of food before the end of the month?
Do you have problems getting to the
store to purchase food? Do you use
money allocated for food for other
purposes?

2. Does your diet contain calcium-rich
foods such as dairy products, fish with
edible bones, greens (collards, turnip,
etc.), tofu, and broccoli?

3. Are you restricting your food intake in
order to lose weight?

4. If you practice vegetarianism, indicate
which of the following foods you ex-

clude from the diet: meat, fish, poul-
try, eggs, and dairy products.

5. Are you on some type of special diet
that causes you to limit your food in-
take?

6. Within a week, do you regularly eat 5
fruits and vegetables?

7. Are you exposed to sunlight on a reg-
ular basis? If not, do you regularly
consume vitamin D-fortified milk or
cereal products?

8. How would you describe your weight
status––underweight, overweight, av-
erage weight?

Source: Adapted from the Institute of Medicine
(1992).

*Single copies of this guide are available from the National
Maternal and Child Health Clearinghouse, 8201 Greensboro
Drive, Suite 600, McLean, VA 22102; 703-821-8955.
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seling. After reviewing the steps to successful di-
etary counseling in Box 15–3, the lactation consul-
tant can begin the counseling session. She should
bear in mind that certain factors place mothers and
babies at nutritional risk during lactation.

Nutrition Basics
The term nutrition has multiple meanings but 
consists of several different elements, including en-
ergy; macronutrients, such as carbohydrates, pro-
tein, and fat; and micronutrients such as vitamins
and minerals.

Energy

Energy is the capacity to do work. The sun provides
the source of energy through plant photosynthesis.
Humans gain energy by eating plants or animals
that have eaten plants. Several factors influence the
total daily amount of energy needed by the body:
(1) the basal metabolic rate (BMR), which repre-
sents the amount of energy needed for mechanical
activities of the body, such as breathing, heart mus-
cle activity, and maintaining body temperature; (2)
physical activity; and (3) the thermal effects of food,
such as digestion and metabolism. Energy needs
are individualized, and studies suggest that there
may be some adaptive conservation adjustments in
energy expenditure during lactation (Illingsworth et
al., 1986; Paul, Muller, & Whitehead, 1979; Schutz,
Lechtig, & Bradfield, 1980). The RDA for energy
during lactation is specified by age and represents
the average energy expended for light to moderate
activity (Institute of Medicine, 1989). The following
quick method may be used to calculate energy
need:

1. Convert “desirable” body weight in pounds to
kilograms (kg) by dividing weight in pounds by
2.2.

Example: Desired body weight = 
130 pounds/2.2 = 59 kg

2. Use Table 15–1 to select the factor that repre-
sents the client’s activity level or energy expen-
diture factor. For this example, let us assume a
moderate activity level: moderate energy ex-
penditure factor (MEEF) = 37. Add 500
kcal/day during lactation. Using this figure and
the client’s “desirable“ body weight in kilo-
grams, calculate the caloric estimate for the day.

Example: 59 kg x 37(MEEF) = 2183 kcal/day
+ 500 kcal (lactation) = 2683 kcal/day

The 500 additional calories recommended dur-
ing lactation can be obtained in the form of a
sandwich (~300 to 350 kcal), fruit (60 to 80
kcal), and a glass of skim milk (90 kcal). This
calculation assumes 10 hours of rest and 14
hours of moderate activity.

BOX 15–3

Steps to Successful
Dietary Counseling

1. Acknowledge that the
client is doing something
right.

2. Help the client identify
areas of the diet that
need to be improved.

3. Let the client help de-
velop a plan to improve
her food intake.

4. Work with the client to
determine exactly how
the plan will be imple-
mented.

5. Identify facilitators to
more appropriate food
intake and barriers to
same.

6. Determine a time for 
follow-up so that prog-
ress toward meeting the
dietary goals can be eval-
uated.
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The preceding commonly used calculation
may require more calories than most women need
while avoiding weight gain. This formula may as-
sume an activity level higher than is applicable to
most women in the early postpartum weeks. The
health-care worker must keep this variability in
mind when recommending caloric intake. In addi-
tion, the recommendation of an additional 500 kcal
during lactation, to account for energy needs in
making milk, is now considered the upper level of a
range of additional calories.

Macronutrients
Carbohydrates

Food intake during lactation is designed to provide
for the nutritional needs of the mother while en-
abling her to produce adequate milk for the baby.
Therefore, most nutritional needs increase during
lactation. Carbohydrates are the main energy
source for all body functions and are classified as
monosaccharides (glucose, fructose, galactose), dis-
accharides (sucrose, lactose, maltose), and poly-
saccharides (starch, glycogen, dietary fiber,
dextrin). Low carbohydrate intake is associated

with fatigue, dehydration, and energy loss. Carbo-
hydrates provide 4 kcal/gm. When carbohydrate
is in short supply, protein is broken down to take
its place as a source of energy (Mahan & Escott-
Stump, 1996).

Carbohydrates should make up 55 percent of
total calories, with a minimum intake of 100
gm/day for lactating women. Lactating women
should obtain their carbohydrates from foods such
as whole-grain breads and cereals, fresh fruits, and
vegetables and avoid simple sugars found in soft
drinks and juice products labeled as “drinks.”

The diet should also contain 25 gm/day of di-
etary fiber. The carbohydrates just recommended,
in the form of soluble or insoluble fiber, will help
lactating women reach this goal. Soluble fiber such
as pectins and gums (found in fruits––apples, citrus
fruits, strawberries, etc.) helps to reduce serum cho-
lesterol levels and cardiovascular disease. Insoluble
fiber, such as cellulose and hemicellulose (found in
fruit and vegetable pulp and skins) helps to prevent
constipation and to reduce the incidence of co-
lon cancer.

Protein

Proteins are the highly complex substances in 
the body that build muscle tissue, enzymes, hor-
mones, and antibodies. They are made up of 
22 amino acids, eight of which are essential for
adults. The body cannot produce adequate quan-
tities to meet physiological needs; therefore, they
must be supplied from the diet. Food proteins 
are considered complete and of high quality when
they contain all eight of the essential amino acids.
Protein from animal sources contains all of the 
essential amino acids; protein from vegetable
sources may be low in one or more of the essen-
tial amino acids. Eating at one meal combinations
of cereals and legumes––which are low in lysine
and methionine, respectively––results in a mixture
of amino acids that are adequate for protein syn-
thesis. When caloric intake is adequate, vegetarian
diets containing a variety of nutrient-dense foods
provide sufficient essential amino acids for protein
metabolism.

Rice contains all of the essential amino acids 
although in less-than-optimal quantities. When rice
is mixed with small quantities of meat or fish,

Table 15–1

TOTAL ENERGY NEEDS
OF WOMEN (AGED 19–50
YEARS) AT VARIOUS LEVELS
OF PHYSICAL ACTIVITY

Level of General Energy Expenditure
Activity (kcal/kg, body wt/day)

Very light 30

Light 35

Moderate 37

Heavy 44

Exceptional 51

Source: Adapted from the Institute of Medicine (1989).
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amino acids become adequate for protein syn-
thesis. Complete proteins can be mixed with in-
complete proteins or with each other to provide
adequate amounts of the essential amino acids.
Adding milk to cereal is an example (Mahan &
Escott-Stump, 1996).

The average daily dietary protein requirement
is influenced by many factors such as age, di-
gestibility, rate of protein synthesis, and carbohy-
drate and fat levels (DeSantiago et al., 1995). The
current recommendation is 65 gm/day of protein
intake for the mother during lactation during the
first 6 months and 62 gm/day during the second 6
months (Institute of Medicine, 1984). Protein, like
carbohydrates, provides 4 kcal/gm.

Fat

Of all the nutrients in human milk, lipids are most
affected by the mother’s food intake (Butte et al.,
1984; Nommsen et al., 1991). Fats carry the fat-sol-
uble vitamins A, D, E, and K, as well as the essen-
tial fatty acid linoleic and the long-chain omega-
3 polyunsaturated fatty acid––docosohexaeonoic
acid (DHA). DHA is important to brain develop-
ment in infants and has been noted to be low in
American women (Al et al., 1995, 1997; Francois et
al., 1998; Horwood & Fergusson, 1998; Benisek et
al., 2000). During a recent National Institute of
Health workshop, a group of experts recommended
an intake of 300 mg/day of DHA as adequate in-
take for lactating women. This intake is related to
adequate DHA levels in breastmilk (Specker et al.,
1987b; Simopoulos et al., 1999). DHA supplements
are associated with higher breastmilk levels ( Jensen
et al., 2000). These supplements are being mar-
keted to US women. Fats provide elements for tis-
sue structure, cell metabolism, and nerve impulse
transmission. They are a concentrated source of en-
ergy––9 kcal/gm, as compared to 4 kcal/gm from
carbohydrates and protein. Fat should comprise no
more than 30 percent of the total calories con-
sumed daily. No more than 7 to 10 percent of calo-
ries should be from saturated fat (available
primarily from animal sources such as milk and
meat, as well as coconut and palm oils), more than
10 percent should be monounsaturated, and 10 per-
cent should be polyunsaturated fat (from vegetable
sources, nuts, and seeds) (Mahan & Escott-Stump,
1996). The overall recommended distribution of

calories from the macronutrients for lactating
women is as follows:

Carbohydrates: 50 to 55% of calories
Protein: 12 to 15% of calories
Fat: < 30% of calories

Macronutrients are required in large amounts,
and they compose most of the body’s weight,
whereas micronutrients are required in smaller
quantities and make up a small percentage of body
weight.

Micronutrients

Vitamins

Traditionally, vitamins have been best known by dis-
eases deriving from their deficiencies (e.g., vitamin
A deficiency causes blindness; vitamin C deficiency
causes scurvy) More recent recommendations for vi-
tamin intake are based on principles of health pro-
motion and disease prevention. An example is
increasing folate during the periconceptional period
to protect against neural tube defect.

Vitamins are organic, noncalorigenic food sub-
stances that are required by the body in small quan-
tities and contribute to the regulation of metabolic
processes. Fat-soluble vitamins (A, D, E, and K) are
stored by the body in fatty tissue, whereas water-
soluble vitamins (B complex and C) are not stored
for long periods and need to be supplied in the diet
more frequently. As a mother’s intake of water-
soluble vitamins increases, the vitamin level in her
milk will also increase, but it will reach a plateau
that is not raised by giving additional vitamin sup-
plements. Water-soluble vitamin levels in human
milk are more likely to be associated with maternal
diet or supplement intake than are fat-soluble 
vitamins or minerals. For example, vitamin B6 is es-
sential to normal neurological development. Con-
centrations in breastmilk vary with the vitamin B6

nutritional status of the mother. Therefore, mothers
whose dietary intake of vitamin B6 is low may be at
risk of secreting milk with less-than-adequate quan-
tities (Borschel, Kirksey, & Hannemann, 1986; West
& Kirksey, 1976).

Even though vitamin K is fat-soluble and passes
more slowly into human milk, oral supplements of
vitamin K in exclusively breastfed infants elevate
plasma levels and may be an alternative method of
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supplementation in situations in which parents
refuse intramuscular newborn vitamin K prophy-
laxis shortly after birth. In addition, maternal oral
supplements postpartum should be considered,
given the decreased intake of breastmilk during the
first few days of life and the risk of hemorrhagic dis-
ease of the newborn (Greer et al., 1997).

Minerals

Minerals are inorganic substances that build body
tissues and that activate, regulate, and control meta-
bolic processes. They also transmit neurological
messages. There is no consensus regarding the
exact amount of calcium required during lactation
(Prentice et al., 1995). The recommendation for
calcium is 1200 mg/day, an amount that can gener-
ally be achieved with generous quantities of dairy
products and green, leafy vegetables. Since calcium
need is linked to level of protein consumption, low
levels of calcium intake may be adequate in cul-
tures and circumstances where protein intake is
low. Even in countries in which calcium intake is
chronically low, Fairweather-Tait et al. (1995) report
no effect on the efficiency of calcium absorption by
type or amount of calcium supplementation or
stage of lactation. This finding suggests that body
calcium may be mobilized to meet additional needs
during lactation if necessary.

Clinical Implications
Optimal food patterns to maintain health empha-
size intake of grains, fruits, vegetables, and small
amounts of low-fat meat and legumes and low-fat
dairy products. When making recommendations
related to eating, the lactation consultant must con-
sider such factors as the client’s or family’s culture,
environment, socioeconomic status, and energy
and nutrient needs. Food labels help mothers to
apply the principles from the US Dietary Guide-
lines for Americans when purchasing food and
planning meals. These guidelines emphasize seven
general recommendations, each of which applies to
all members of the family:

1. Eat a variety of foods. Different foods are rich in
varying nutrients. Therefore, it is important to
eat foods from each of the five food groups
(grains, fruits, vegetables, protein-rich foods,

and dairy products) and to explore new foods
to increase their variety. Vegetarians can obtain
adequate nutrients if they eat a variety of foods
and take in adequate calories. Vegans, who eat
only foods from plant origin, need to ensure
that they take a vitamin B12 supplement or eat
foods fortified with the vitamin.

2. Balance the food eaten with physical activity. Phys-
ical activity will help to maintain appropriate
weight. Although it is important to select foods
wisely, it is also necessary to watch portion
sizes. For example, a hamburger roll is 2 serv-
ings of bread; 1 cup of raw or cooked vegetable
equals 1 serving; 3 oz of meat (about the size of
the palm of the adult hand) equals 1 serving.
People who restrict their total calorie intake
need to eat nutrient-dense foods (high portion
of nutrients per calories). Lactating women
need to eat a diet rich in calcium (low-fat dairy
products, dark-green, leafy vegetables, tofu,
canned fish with soft bones) and iron (low-fat
meat, fish, and poultry, leafy greens, legumes,
and iron-enriched grain products). To maintain
a healthy weight, food intake should be bal-
anced with exercise.

3. Choose a diet with plenty of grain products, vegeta-
bles, and fruits. Most calories should come from
grain products, fruits, and vegetables. These
foods are high in nutrients and fiber and low 
in fat.

4. Choose a diet low in fat, saturated fat, and cho-
lesterol. Total and saturated fat is highly corre-
lated with serum cholesterol. Therefore, eating
low-fat dairy products and meat and increas-
ing the number of meatless meals by using
legumes as the main dish are recommended.
Monounsaturated and polyunsaturated fats
found in olive and canola oils are recom-
mended over butter and fats that are hard at
room temperature (such as lard). Limit the
number of meals containing egg yolks, organ
meats, and other meats to decrease cholesterol
intake. Total cholesterol intake should be kept
below 300 mg/day.

5. Choose a diet moderate in sugar. Sugars alone are
not associated with diabetes or becoming over-
weight, but people who eat large quantities of
sweets (foods that are often also high in fat) will



450 Beyond Postpartum

consume too many calories, which can lead to
obesity.

6. Choose a diet moderate in salt and sodium.
Processed and prepared foods often contain
high amounts of salt and sodium. In addition,
some people add salt at the table and during
food preparation. Encourage women to enjoy
the natural taste of food by eating fresh fruits
and vegetables rather than versions that have
added salt or sugar. If a client is salt-sensitive,
ask her to limit her intake. The daily value for
sodium is 2400 mg/day. Reading food labels
can help you to determine when a food is high
in sodium.

7. If you choose to consume alcoholic beverages, do so in
moderation. Any alcohol taken during lactation
can cross into the milk; the effect on the infant
is dose-related. Alcohol is not recommended
during lactation but, if it is taken, it should be
ingested in small amounts, with meals, and at a
time when breastfeeding is less likely to be
compromised.

Dietitians have extensive education in infant
and maternal nutrition and so are well-equipped to
educate lactating women; yet they remain a rarely
tapped resource in breastfeeding management
(Helm, Windham, & Wyse, 1997). The dietitian or
clinician who is assisting the breastfeeding family to
eat in an optimal fashion may wish to refer to one
or more of many nutrition information resources.
In the United States, these resources include the 
following:

● Institute of Medicine: Nutrition During Lacta-
tion: Report and Summary. Washington, DC: Na-
tional Academy Press, 1991

● Institute of Medicine: Nutrition During Pregnancy
and Lactation: An Implementation Guide. Wash-
ington, DC: National Academy Press, 1992

● USDA/DHHS: US Dietary Guidelines for Amer-
icans, 1995

Questions that mothers commonly ask about nutri-
tion and lactation are reviewed in Box 15–4.

BOX 15–4

Questions Mothers Often Ask About Nutrition and Lactation

1. Am I at risk for osteoporosis from calcium
loss when I breastfeed my baby? No.
Breastfeeding for 6 months or longer
is the best protection against bone
loss. Although calcium is mobilized
during breastfeeding, hormones in-
crease calcium absorption and limit
the amount of calcium that is ex-
creted. A diet that includes low-fat
dairy products and green, leafy veg-
etables will provide adequate calcium;
taking in plenty of sunshine will en-
sure an adequate supply of vitamin D,
which also is important in bone
health.

2. Can I provide sufficient vitamin D to 
protect my breastfeeding baby against rick-
ets? Human milk contains small
amounts of vitamin D, and some 
sunshine exposure is usually sufficient
to maintain appropriate levels of 
vitamin D in the breastfeeding baby
However if you live in an area 
where sunlight may be severely lim-
ited for several months of the year or
if your baby’s clothing restricts the
amount of sunlight he receives, your
health care provider will probably
recommend a vitamin D supplement
for your baby.
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(cont.) BOX 15–4

3. I am a teen mother. Can I make enough
milk for my baby? Yes. Only minimal
differences exist between milk sam-
ples from teenage mothers and older
mothers (Lipsman, Dewey, & Lön-
nerdal, 1985). If you are capable of
sustaining a pregnancy, you can also
make sufficient milk to nourish your
baby.

4. What about folic acid? I have been told
this is important for the growing infant.
Folate deficiency and subsequent ane-
mia is highly unlikely in the breast-
feeding baby. Breastfeeding babies
nearly always have higher folate levels
than their formula-feeding age-mates
(Salmenpera, Perheentupa, & Siimes,
1986).

5. If I eat high-fat foods, will I also produce
high-fat milk? To some degree. The
specific dietary fatty acids that you
consume will be reflected in the milk
your baby receives. However, foods
low in fat will not prevent you from
making milk with sufficient creamy
portions.

6. If I have low levels of vitamin B6, will this
affect my milk supply? Vitamin B6 defi-
ciency in a mother may contribute to
lethargy in her infant. In one study, a
baby with this deficiency also was dif-
ficult to console when distressed (Mc-
Cullough et al., 1990).

7. What if I am anemic? Will this mean that
my baby will have low iron levels too?
Breastfed babies use the iron in their
mother’s milk more efficiently than do
babies who are fed iron-fortified com-
mercial formulas; thus your baby is at
lower risk for anemia when breastfed
(Duncan et al., 1985).

8. Is it true that caffeine makes breastfed ba-
bies jittery? Most studies do not sup-

port this expectation. The amounts of
caffeine found in infants are usually
very small; in other cases, they are un-
detectable (Berlin et al., 1984).

9. Will I make enough milk if I don’t eat
“right”? Your diet does not have to be
perfect in order for you to breastfeed.
Caloric intake is what enables a
mother to make milk. Even if you eat
foods high in sugar or fats, you will
still make milk that can nourish your
baby. Nonetheless, it is to your advan-
tage to select foods wisely not only be-
cause you are breastfeeding, but
because you are feeding yourself, your
body, and your future, and because
you are responsible for modeling
healthful eating for your baby.

10. How will I know my milk is “rich” enough
or “not too rich” for my baby? Nature has
made the nutritional composition of
your breastmilk just right for your
baby. In particular, your milk has an
abundant supply of the fatty acids that
will lead to optimal nerve and brain
development in your child. The milk
you make will vary slightly from one
feeding to the next, throughout the
day, and throughout the baby’s entire
breastfeeding period. Some feedings
will be richer than others, but all will
meet the baby’s needs.

11. I am a vegetarian. Can I still breastfeed?
People who practice vegetarianism eat
a variety of foods, and most of them
are healthful. Nutritionists and other
health professionals recommend five
or more fruit and vegetable servings
per day for everyone. As long as you
consume enough calories to maintain
an appropriate weight and you use a
variety of foods, including legumes
and other forms of protein, you will
do well. If you are a vegan––consum-
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BOX 15–4 (cont.)

ing only plant foods––you may need
to take a vitamin B12 supplement. If
you express milk after eating a large
amount of dark green vegetables, your
milk may have a slight green tinge,
but the baby will not care!

12. I hate to drink milk. Does this mean I can-
not breastfeed? Drinking milk and mak-
ing breastmilk are not related. Think
about the nutrients available from
milk and get them from other foods.
You can get calcium, for example,
from other low-fat dairy products,
green, leafy vegetables, and canned
fish with soft bones.

13. What do you mean by “drink to thirst?”
How much should I drink? This depends
in part on where you live. A hot, dry
climate may cause you to drink more
than another climate. Your body
needs water to make optimal use of
the foods you eat. If you drink suffi-
ciently, your urine will be pale in
color. If you are thirsty, drink water; it
is a thirst-quencher. Sugar-added flu-
ids tend to make you feel more, not
less, thirsty.

14. How soon can I resume my previous exer-
cise plan now that I am breastfeeding? Is it
true that exercise will make my milk sour?
You can begin a previous exercise
plan as soon as you feel ready to do
so. However, it is wise to breastfeed
shortly before doing any exercise that
causes the breasts to bounce. Wear a
support bra. Your milk will not be af-
fected by exercise unless you are ex-
ercising to exhaustion; most women
report no effects whatsoever (Dewey
& McCrory, 1994).

15. I was told I could not begin a weight-
reduction program while breastfeeding, but

I need to lose weight––and more than a
few pounds too! Some of the weight you
gained during pregnancy is designed
to be used during lactation. Most of
the reputable weight-reduction pro-
grams have a plan geared to pregnant
and breastfeeding women. They are
safe. Increasing fiber and the number
of fruit and vegetable servings, using
low-fat cooking methods, and decreas-
ing the number of meals that are high
in fat, sodium, and calories but low in
fiber will also help you lose weight. In
addition, daily exercise helps with
weight reduction. Frequent breast-
feeding has been shown to help
women lose weight, particularly in the
early weeks and months when the
baby is most likely to be fully breast-
feeding (Dewey et al., 1993).

16. I have never been one to take pills, even vi-
tamins. How important are extra vitamins
if I breastfeed? If you eat a healthful diet
and you and your baby get plenty of
sunshine (30 minutes per week), there
should be no need to take extra vita-
mins.

17. What special foods should I eat in order to
breastfeed? You do not need to eat any
special foods in order to breastfeed.
Eating a variety of nutrient-dense
foods should be your goal––before,
during, and after you are pregnant or
lactating.

18. What foods should I avoid in order to
breastfeed? Most babies and mothers do
well with most foods. Sometimes ba-
bies will react to certain foods in the
mother’s diet. Experiment if this hap-
pens to you: eliminate the suspected
food to determine whether the diffi-
culty goes away. If so, eliminate this
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(cont.) BOX 15–4

food for a while. In most cases, a baby
who seems to react to a food when he
is very young may not have a problem
with that same food when he is older,
even if still breastfeeding. Remember
too that babies have been found to like

highly flavored milk, such as occurs
when the mother uses garlic (Mennella
& Beauchamp, 1991). Do not be afraid
to enjoy highly flavored foods when
you eat. Variety seems to be the spice
of life for breastfed babies too!

S u m m a r y

Nutrition during the pregnancy continuum has
been highlighted as an opportunity to keep in place
or begin healthy food intake habits that will lead to
optimal health for a lifetime. During pregnancy,
what a woman eats will influence her physical well-
being and that of her growing fetus. During lacta-
tion, how well she eats has less effect on her ability
to make milk than on her well-being. Nevertheless,
it is appropriate for clinicians who are offering sug-
gestions pertaining to food intake to encourage the
breastfeeding mother to eat in a manner that will
support her optimal health.

At the same time it is not necessary to empha-
size that the lactating mother must stick to a rigid
diet of the “right foods” in order to breastfeed.
Overemphasis on diet adds to the mother’s stress
level, and places an unnecessary burden on her; it
will likely result in reluctance by some to breastfeed

their babies out of fear that their own eating habits
are not adequate. Food choices that the client is al-
ready making that support and sustain adequate en-
ergy intake and optimal health deserve praise;
suggestions for change need to be offered within the
context of established food patterns.

Food intake––including food selection, meal
planning and preparation, and serving size––re-
flects a social behavior that has significance far be-
yond its nutritional and life-sustaining roles,
Remaining sensitive to this understanding will en-
able the clinician to make suggestions more likely
to be accepted and acted on by the client. Enabling
a new mother to breastfeed by encouraging her to
view her milk as the optimal food for her growing
baby and child may help her to make changes in
her own dietary choices that will sustain her health
as well as that of her children.

K e y  C o n c e p t s

● Optimal nutrition during pregnancy and lacta-
tion encourages good nutrition for a lifetime.

● Although the emphasis on achieving and main-
taining a “good” diet is important, the breast-
feeding woman can still breastfeed even if her
diet is not optimal.

● The lactating woman needs only an extra 400
to 500 calories per day.

● If the mother drinks enough fluids to meet her
own thirst needs, she will drink enough to sus-
tain lactation.

● A portion of the energy stored during preg-
nancy will be mobilized to accommodate milk
production. This mobilized fat will be associated
with a gradual but steady weight loss. Breast-
feeding women lose slightly more weight post-
partum although the evidence is conflicting.

● Gradual weight reduction has no deleterious ef-
fect on lactation and is attainable with lower
energy intakes (fewer than 2200 kcal/day) to
gradually lose weight. Modest weight loss (ap-
proximately 1 lb/week) appears to have no ad-
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verse effect on the quantity or quality of the
breastmilk.

● Exercise does not interfere with the mother’s
milk supply or with the baby’s feeding pattern;
however, exercising to exhaustion may in-
crease lactic acid levels to the point at which
the baby refuses to breastfeed.

● Women have slight bone loss during lactation;
this bone density is restored after weaning.

● Breastfeeding women who are vegetarians
should consume foods rich in iron, calcium,
and vitamins D, B12, and riboflavin to ensure
adequate intake. Special attention should be
given to vitamin B12 intake.

● A balanced multivitamin supplement may be
recommended on an individual basis. Women
who avoid dairy products and other calcium-
rich food sources may need a calcium supple-
ment of 600 mg/day.

● Breastfeeding babies suckle longer and obtain
more milk when breastmilk retains the flavor of
vanilla or garlic that the mother has eaten. The
varied flavors of breastmilk to which babies are
exposed contrasts with a deficient sensory ex-
perience of babies who are fed formula that al-
ways tastes the same.

● Cow’s milk and milk products are the most
common allergens in breastmilk. Others are
chocolate, cola, corn, citrus fruits, wheat, and
peanuts. Peanut allergy can result in severe,
even life-threatening reactions.

● Alcohol consumed during lactation crosses into
the milk; the effect on the infant is dose-related.
If taken, alcohol should be ingested in small
amounts.

● The lactating mother need not stick to a rigid
diet of the “right foods” in order to breastfeed.
Overemphasis on diet can cause some mothers
to be reluctant to breastfeed out of fear that
their eating habits are inadequate.
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16
C H A P T E R

This chapter discusses acute and chronic maternal
health problems that have an effect on lactation.
The health of a mother has a direct impact on her
ability (both emotional and physical) to care for her
infant. For example, mothers of preterm infants are
particularly vulnerable to decreases in their im-
mune function postpartum and have greater anxi-
ety and depression compared to mothers of term
infants. The normal immunosuppression of preg-
nancy recovers slowly over the months postpar-
tum, exacerbating immune-mediated diseases such
a rheumatoid arthritis and lupus (Gennaro et 
al., 1997).

Most lactating women are healthy and fit. Ill-
ness is usually episodic: a head cold or a case of in-
fluenza. Breastfeeding empowers women to stay
healthy by providing a variety of such health bene-
fits as a reduction in the likelihood of carcinoma-in-
situ of the uterine cervix (Brock et al.,1989), ovarian
cancer (Rosenblatt & Thomas, 1993; Siskind et al.,
1997), endometrial cancer (Rosenblatt & Thomas,
1995), breast cancer (Newcomb et al., 1999),
rheumatoid arthritis (Brun et al., 1995), osteoporo-
sis (Paton et al., 2003), and obesity (Hammer et al.,
1996). Even plasma concentrations of both choles-
terol and triglycerides remain significantly lower in
breastfeeding mothers than in bottle-feeding moth-
ers during postpartum (Qureshi et al., 1999).

Women’s Health 
and Breastfeeding
Jan Riordan

The health-care provider usually does not see
the more serious health conditions described in this
chapter. When she does, she needs a working knowl-
edge of these conditions and the ability to develop a
plan of care based on the wishes and needs of the
breastfeeding mother who has a health problem.

Alterations in Endocrine and 
Metabolic Functioning
Anything that affects control of the endocrine sys-
tem can also affect the production of breastmilk.
The following discussion of diabetes mellitus, thy-
roid problems, and pituitary dysfunction explains
uncommon conditions that may affect the breast-
feeding mother’s milk supply. Any woman with
symptoms that suggest she might have an altered
metabolic functioning should be referred to a physi-
cian for further evaluation and treatment.

Diabetes

Diabetes is a chronic disease of impaired carbohy-
drate metabolism caused by insufficient insulin or
the inefficient use of insulin. Pregnant women with
diabetes mellitus can be classified into two main
categories: women who have (1) prepregnancy dia-
betes (type I or II), or (2) gestational diabetes. Type
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I diabetes is a serious disease where insulin is not
being produced as a result of autoimmunity di-
rected at the ß cells of the pancreas. Type II dia-
betes used to be seen infrequently in pregnancy
because the age of diagnosis was usually made after
the reproductive years. It is much more common in
pregnant women today and is part of a metabolic
syndrome commonly seen with hypertension, obe-
sity, and dyslipidema.

Gestational Diabetes. Gestational diabetes, a
glucose intolerance that occurs in 4 percent of all
pregnancies, manifests itself only during pregnancy
(American Diabetes Association, 2000). Gestational
diabetes is far more common than a decade ago be-
cause more women (as well as the rest of the popu-
lation) are obese today. Gestational diabetes is
detected in the same ways as other forms of dia-
betes. Most women with gestational diabetes will
revert to normal status. Breastfeeding should be en-
couraged and proceed normally in these women. In
fact, women with gestational diabetes are twice as
likely to develop type II diabetes later on if they do
not lactate following the birth of the baby whose
pregnancy provoked gestational diabetes (Kjos et
al., 1993). Lactation––even for a short duration––
improves glucose metabolism and is a low-cost in-
tervention that may reduce or delay diabetes in
these women.

Type I Diabetes. With improvement in the mon-
itoring and control of maternal blood sugar, women
with type I diabetes who have well-controlled glu-
cose levels can usually look forward to a safe and
relatively healthy pregnancy and birth. It is com-
monplace today for a woman with diabetes to ex-
perience a normal delivery and for the infant to be
with the mother from birth and to breastfeed with-
out the need for special care. The current use of
subcutaneous insulin infusion pumps and multiple
daily insulin doses has decreased the erratic glucose
levels once seen, resulting in fewer perinatal com-
plications. During pregnancy, her blood glucose
levels should be maintained below 130 mg/dl as
much as possible. During labor, delivery, and for
some time after delivery, blood glucose levels are
closely monitored.

The woman with type I diabetes not only can,
but should, be encouraged to breastfeed her infant.
Colostrum helps to stabilize the infant’s blood sugar

and, although breastfeeding should begin as soon
after birth as possible, this is usually not the case.
Infants of mothers with diabetes are occasionally
placed in the special care unit after delivery. If
breastfeeding is delayed, the mother should be en-
couraged to begin expressing or pumping her milk
as soon as she feels able.

Lactating women with type I diabetes have
lower milk prolactin concentrations than do women
without diabetes (Ostrom & Ferris, 1993); causing a
delay of about one day in lactogenesis II, or “com-
ing in,” of the milk for mothers (Arthur, Kent, &
Hartman, 1994; Bitman et al., 1989; Miyake et al.,
1989; Murtaugh et al., 1998). These mothers and
their neonates need additional attention and care to
establish lactation. In addition to early, frequent
feedings, pumping to stimulate the milk supply is
advised as well. It may be necessary to supplement
the neonate during the first 2 to 3 days. Formula is
often given in the interim until the mother’s milk
comes in, which brings up the issue of a potentially
destructive autoimmune response in an infant.
Rather than give artificial milk supplements, one
pregnant mother with type I diabetes stored donor
breastmilk that she later used to supplement her
baby during the first few days postpartum.

During the immediate postnatal period, sudden
but normal hormonal changes cause marked fluctu-
ation in maternal blood glucose levels. Maternal
hypoglycemia can be expected to occur immedi-
ately postbirth, lasting 5 to 7 hours after delivery. In
addition, lactose excretion in the urine drops to a
low level 2 to 5 days after birth and then rises
rapidly. These sudden metabolic shifts of erratic
blood glucose levels and an increase in insulin re-
action require close monitoring. Juggling the feed-
ing schedule of the infant and the amount of milk
taken at each feeding are factors to be considered in
maintaining good diabetic balance. Nighttime feed-
ings present special challenges to the breastfeeding
mother with diabetes. The mother should be en-
couraged to test her glucose levels during the night.
She may need an additional snack at night.

Lactose is reabsorbed from the breast and is
normally excreted in the urine; therefore nurses
and mothers should be aware that in testing the
urine after delivery, the presence of lactose may 
result in a false-positive test if copper-reducing
urine testing (Clinitest) is used. For this reason, test-
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ing with Testape or Diastix, which measure only
glucose, are the preferred methods. Once she is
physiologically stable, the patient can return to sub-
cutaneous injection insulin or to injection via a
portable infusion pump.

Blood glucose meters are reliable for testing
blood glucose by the mother at home. By keeping a
daily record of blood glucose levels, the mother can
self-monitor day-to-day changes. Once the blood
glucose level stabilizes, it is generally lower during
lactation. Ferris et al. (1988, 1993) compared 30
mothers with type I diabetes with 30 controls and
found that fasting plasma glucose levels during the
exclusive breastfeeding period were significantly
lower than were the glucose levels of the women
with type I diabetes who had stopped breastfeeding
or who had never breastfed, even in the face of
markedly higher caloric intake by the breastfeeding
mothers. Women with type I diabetes usually take
insulin by injection. Insulin, a large peptide that
does not pass into breastmilk, is not a problem
medication with breastfeeding.

Given the continuous conversion of glucose to
galactose and lactose during milk synthesis, less 
insulin is required when the mother breastfeeds.
Davies et al. (1989) showed that women with 
diabetes may need to reduce their prepregnancy in-
sulin dose by about 27 percent to avoid hypo-
glycemic reactions. Breastmilk nutrients, especially
lactose, vary slightly during the first several days
postpartum (Lammi-Keefe et al., 1995) but these
changes do not affect the mother’s ability to pro-
duce breastmilk.

In addition to providing the known physiologi-
cal advantages of breastfeeding for the infant,
breastfeeding helps to fulfill the mother’s need to
feel normal in spite of her diabetic condition. An ad-
vantage of working with these women is their keen
awareness of their body functions and the impor-
tance of diet. They are more knowledgeable than
the average woman about physiology and are quick
to notice changes that may forewarn of problems.

Mothers with diabetes may be more susceptible
to mastitis, especially if they are not well controlled
(Ferris et al., 1988; Gagne, Leff, & Jefferis, 1992).
Any infection will quickly raise the level of blood
glucose. Self-care teaching should emphasize recog-
nizing early symptoms of mastitis and seeking
prompt treatment while continuing to breastfeed.

Mothers with diabetes are also at risk for candidiasis
if blood glucose levels are elevated. Preventing this
problem involves careful control of blood glucose,
drying the nipple after breastfeeding, and being
aware of the early symptoms (see Chapter 15).

Once lactation is established, most women who
have diabetes report that their breastfeeding experi-
ences are no different from those of mothers without
diabetes. The mother with diabetes needs additional
calories while breastfeeding. As her child begins to
wean, the mother will again need to make alter-
ations in her diet and insulin intake to compensate
for a decrease in milk production. If weaning is
gradual, fewer problems and adjustments arise.

Thyroid Disease

The thyroid gland controls the body’s metabolism
and promotes normal growth of central nervous
system development. It produces three hormones:
thyrosine (T4), triiodothyronine (T3), and calcitonin.
T3 and T4 are chemically similar and are known as
thyroid hormones. Postpartum thyroid dysfunction
is a common event, occurring in some 17 percent of
women. Thyroid disease is considered an immune-
mediated dysfunction. Its connection to the post-
partum changes of the immune system is not yet
clear (Gennaro et al., 1997). Breastfeeding women
who develop disorders of the thyroid gland can be
treated and continue to breastfeed.

Hypothyroidism. Maintaining full-term preg-
nancy is rare in untreated women who suffer from
hypothyroidism; therefore, most breastfeeding
women with a history of hypothyroidism are on re-
placement therapy. For the untreated breastfeeding
woman, hypothyroidism can result in a reduced
milk supply. Other symptoms in the mother are
thyroid swelling or nodules (goiter), cold intoler-
ance, dry skin, thinning hair, poor appetite, ex-
treme fatigue, and depression. When the thyroid
deficiency is not known, these problems are often
attributed to postpartum hormonal changes and
changes in lifestyle (notably, constant care of the
baby) and remain undiagnosed––at least for a time.
When the infant of one mother suddenly and com-
pletely weaned, the mother, subsequently receiving
a diagnosis of hypothyroidism, reported that she
“never experienced any fullness in the breast––it
was as though I’d dried up overnight.”
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These complaints, sometimes coupled with the
infant’s failure to gain weight satisfactorily on
breastmilk alone, should alert the nurse or lactation
consultant to the possibility of thyroid deficiency
and to the reality that the mother needs further
medical diagnostic evaluation. If replacement ther-
apy of thyroid extract with synthetic T4 (thyroxine,
sodium levothyroxine, or Synthroid) or other thy-
roid preparation is adequate, the relief of the symp-
toms and an increase in the milk supply can be
quite dramatic. The daily replacement dose of thy-
roid is 0.25 to 1.12 mg of sodium levothyroxine or
equivalent doses of other thyroid preparation.
Women whose replacement therapy was deter-
mined before pregnancy should be reevaluated
after the baby’s birth to determine whether adjust-
ment is necessary.

Postpartum Thyroiditis. Postpartum thyroiditis
is an autoimmune disorder that affects women
worldwide. Its symptoms––fatigue, depression, and
anxiety––may go unrecognized in the postpartum
period.

Hyperthyroidism. An excess of thyroid hormone
is characterized by loss of weight (despite an in-
creased appetite), nervousness, heart palpitations,
and a rapid pulse at rest. A well-developed case of
hyperthyroidism with exophthalmos (bulging eyes)
is called Graves’ disease. Hyperthyroidism, a com-
mon disorder thought to affect 2 percent of women
typically in their mid-twenties or thirties, can de-
velop for the first time postpartum. The ability to
lactate does not appear to be affected, although the
mother’s nervousness may complicate her ability to
cope with the daily caregiving of her infant.

Generally, laboratory diagnosis of hyperthy-
roidism can be established by values from just two
laboratory tests: serum TSH and serum free T4

index. When evaluation of the thyroid using a ra-
dioactive substance is deemed essential, tech-
netium-99m pertechnetate is the preferred agent. A
listing on the safety of use of isotopes in breastfeed-
ing women from the Nuclear Regulatory Commis-
sion can be found at http://neonatal.ttuhsc.edu
/lact/html/radio.html.

Pituitary Dysfunction

Severe postpartum hemorrhage and hypotension
may result in the pituitary gland’s failure to pro-

duce gonadotropins, which leads to a condition
known as panhypopituitarism or Sheehan’s syndrome.
Along with lactation failure, the woman has loss
of pubic and axillary hair, intolerance to cold,
breast tissue atrophy, low blood pressure, and vagi-
nal tissue atrophy. Milder cases of pituitary dis-
ruption may occur, with less severe symptoms and
delay in milk synthesis. DeCoopman’s report
(1993) that lactation continued following pituitary
resection suggests that the role of the pituitary gland
may be temporary in the early establishment of
lactation rather than an essential requirement
throughout its course. Prolactinomas (prolactin-
secreting adenomas) are pituitary tumors that 
stimulate the secretion of prolactin and produce
secondary amenorrhea and galactorrhea. Women
with prolactinomas may breastfeed without re-
striction.

Polycystic Ovarian Syndrome

Polycystic ovarian syndrome (PCOS) is a common
endocrine-metabolic disorder in women in which
the presence of multiple cysts interferes with ovar-
ian function. The prevalence of PCOS is anywhere
from 3 to 20 percent. Originally called Stein-
Leventhal syndrome, women with polycystic ovar-
ian syndrome are also likely to have amenorrhea
and hirsutism (unusual hair growth), and to be
obese. Maracso, Marmet, and Shell (2000) describe
three cases of breastfeeding women with PCOS
who had insufficient milk supply.

There is a strong possibility that the high level
of testosterone associated with PCOS interferes
with the hormones necessary for full lactation; how-
ever, results of a study of one such hormone, in-
sulin, showed no differences between breastfeeding
women with and without PCOS (Maliqueo et al.,
2001). The LC working with a mother who is expe-
riencing a delay with her milk coming is wise to ask
questions about menstrual problems, infertility,
miscarriages, and ovarian cysts.

Theca Lutein Cysts

Theca lutein cysts are an unusual condition in
which, during pregnancy, both ovaries are enlarged
by multiple cysts that produce a high level of testos-
terone. Several weeks postpartum, the cysts resolve
and the testosterone level returns to normal.
Women with this condition usually have delayed
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lactogenesis II. After testosterone drops (~300
ng/dl), milk production begins and the mother is
able to breastfeed (Hoover, Barbalinardo, & Pia
Platia, 2002).

Cystic Fibrosis

Cystic fibrosis (CF) is a generalized hereditary disor-
der of infants, children, and young adults. It is associ-
ated with the widespread dysfunction of the
exocrine glands and is marked by signs of chronic
pulmonary disease, obstruction of the pancreatic
ducts, and pancreatic enzyme deficiency. In the past,
children with the disease rarely lived to adulthood.
Early treatment has enabled young women with CF
to grow up, marry, give birth, and breastfeed.

Generally, mothers with CF should be encour-
aged to breastfeed as much as any other mother.
Concern about breastfeeding involves the possible
risk to the mother’s own health status while breast-
feeding and caring for a young infant, rather than
the quality of the breastmilk. Although there are
some differences in lipid composition, the breast-
milk of mothers with CF contains nutrients suffi-
cient to supply the energy needs of the nursing
infant.

Although these women may breastfeed, they
need close nutritional monitoring. Because the nu-
tritional status of the person with CF is already
compromised, the extra calories needed for breast-
milk production may cause excessive weight loss.
Breastfeeding is an acceptable option for women
with the disease as long as the maternal diet is
closely monitored and vitamin and caloric supple-
mentation is offered when necessary.

Shiffman et al. (1989) reported two cases in
which the mothers breastfed for 1 month and 
2 months respectively, during which time the ba-
bies grew at appropriate rates. In both cases, the
concentrations of milk sugar, electrolytes, sodium,
potassium, and chloride were within normal limits.
At the same time, concentrations of milk proteins,
fat, and IgA appeared to decrease during periods of
pulmonary exacerbations. In another study (Michel
& Mueller, 1994) on five women with cystic fibrosis
who breastfed, four of their five infants maintained
adequate growth. The mother of the fifth infant
who exclusively breastfed him for 6 months added
supplemental foods when it became apparent that
his growth slowed.

Although these women may breastfeed, they
need close nutritional monitoring. Because the nu-
tritional status of the person with CF is already
compromised, the extra calories needed for breast-
milk production may cause excessive weight loss.
One early case presentation (Welch, Phelps, &
Osher, 1981) discussed the breastfeeding course of
a 20-year-old woman with CF. Her early breast-
feeding course was normal, and the baby grew ap-
propriately through the first 10 weeks postpartum.
Thereafter, the mother continued to lose weight
and her respiratory status began to worsen. She
began antibiotic therapy and stopped breastfeed-
ing. Another case report documented the normal
growth of an infant through 6 weeks of exclusive
breastfeeding by a 24-year-old mother with CF.
These authors concluded that breastfeeding was an
“acceptable option” for women with the disease, as
long as the maternal diet was closely monitored and
vitamin and caloric supplementation was offered
when necessary (Golembeski & Emergy, 1989).

Breastfeeding has another advantage for the
mother with CF. Because individuals with CF are
chronic carriers of bacterial pathogens (such as
Staphylococcus aureus and Pseudomonas), breastmilk
lymphocytes, sensitized to the bacterial pathogens
carried by the mother protect the infant against
these infections.

Acute Illness and Infections
Common illnesses, such as colds and upper-
respiratory tract infections or gastroenteritis, are
not contraindications for breastfeeding. For most
infections, the key word is self-limiting. Usually,
such infections are not life-threatening; further-
more, the infected mother provides antibody 
protection to her infant through continued breast-
feeding, thereby decreasing her baby’s exposure 
or modifying the illness. Interruption of breast-
feeding renders the infant more susceptible to the
maternal illness, exposes him unnecessarily to the
hazards of artificial baby milks, and removes an
important source of comfort for him (Coates & 
Riordan, 1992).

Postpartum infections expose the breastfeeding
dyad to potential delayed breastfeeding, prolonged
hospital stay, and possible separation. Urinary tract
infection (UTI) is the most common problem in
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women seen by primary care providers. Many
women, especially if they are sexually active, suffer
from multiple recurrence of UTIs. Escherichia coli is
the most common pathogen associated with UTIs.
Breastfeeding women with a UTI are treated with
antibiotics; thus concern relates to the safety of tak-
ing a medication while they are breastfeeding.

Timethroprim (100 mg every 12 hours for 
3 days) is an effective and commonly prescribed
treatment for UTIs. Quinolones (norfloxacin,
ciprofloxacin), used to treat a broad spectrum of
gram-positive and gram-negative infections, are
also used to treat UTIs. Both drugs are considered
safe during breastfeeding (Hale, 2002). Women
should ask their physician for a “standing” pre-
scription at home that will allow them to begin
medication as soon as they experience symptoms.
Uro-sticks, which detect white cells in the urine, can
be purchased for women to use in self-diagnosis.
Self-treatment also includes drinking at least 6 to 8
glasses of water a day, drinking cranberry juice,
avoiding caffeine, and urinating immediately after
having sex.

Antibiotics are commonly used to treat post-
partum infections. When given to the mother, they
usually pose no danger to the infant and thus
should not be used to justify an unnecessary inter-
ruption or cessation of breastfeeding (Chapter 5). In
addition to UTIs, other postpartum infections that
are treated with antibiotics are mastitis (see Chapter
9 for a detailed discussion), puerperal infections
(puerperal fever, mastitis), wound infections from
cesarean incisions, and episiotomies.

Tuberculosis

Approximately one third of tuberculosis (TB) cases
in the United States occur in people younger than
35 years of age (Centers for Disease Control, 2000).
Tuberculosis in women in their childbearing years
reflects other coexisting influences, such as drug
abuse associated with conditions of urban poverty
and the influx of immigrants from areas of the
world where there is a high prevalence of tubercu-
losis (Simpkins, Hench, & Bhatia, 1996). Women
with tuberculosis who have been treated appropri-
ately for 2 or more weeks (and who are otherwise
considered to be noncontagious) may and should
breastfeed (American Academy of Pediatrics,

1997a; World Health Organization, 1998). Separa-
tion of the mother from her infant is rarely justified.

A latent TB infection during pregnancy is usu-
ally treated with a 9-month course of isoniazid. Ac-
tive TB is treated with isoniazid, rifampin, and
ethambutol for 9 months (Lake, 2001). Drug ther-
apy for women with active cases may be initiated in
the second trimester of pregnancy. The risk of drug
toxicity to an infant breastfed by a mother taking
antituberculosis medication is minimal. A breast-
feeding newborn might receive 6 to 20 percent of
the therapeutic dose of isoniazid and 1 to 11 per-
cent of other drugs, such as rifampin, ethambutol,
and streptomycin (Snider & Powell, 1984). More-
over, infants exposed to tuberculosis are themselves
treated with a therapeutic dose of isoniazid.

The 1998 policy of the Global Program for Vac-
cines and Immunization states that “infants in situa-
tions where they are at-risk of TB infection should
be immunized with BCG (Bacillus Calmette-
Guérin) as soon after birth as possible” (WHO,
1998). Thus, women who have moved to the United
States from countries where TB is endemic and
have been vaccinated with BCG will probably have
a positive purified protein derivative (PPD) test.
PPD, an intradermal injection on the forearm, is a
screening test for TB. If it is positive, it will appear as
a reddened induration. There is no reliable way to
tell if a positive PPD is from BCG vaccination or in-
fection (Lake, 2001) and this mother will need to be
followed-up with more testing.

If a breastfeeding mother becomes acutely ill
with TB, breastfeeding may have to be interrupted.
The mother’s breasts should not be allowed to be-
come engorged; a staff member should arrange for
the mother to express her milk so that the woman’s
breasts remain comfortable.

Group B Streptococcus

Group B streptococcus (GBS) is the leading cause
of neonatal sepsis. From 15 to 30 percent of women
are carriers of the GBS (American Academy of 
Pediatrics, 1997b). US women are routinely
screened for GBS during pregnancy. Women at-risk
for GBS infection are given antibiotics intra-
venously during labor. There is a possibility that
GBS can be passed to the infant through breastmilk
(Dinger et al., 2002).
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Questions may arise about the transfer of the
antibiotic into mothers’ milk and the effect on the
baby. None of the antibiotics commonly used (peni-
cillin, ampicillin, or if penicillin-allergic, clin-
damycin or erythromycin) are contraindicated in
pregnant or nursing mothers. In fact, antibiotics to
prevent GBS are directly given to infants. At the
time of this writing, it is not known if the frequent
antibiotics administration for GBS leads to greater
exposure to candidiasis in breastfeeding mothers.

Dysfunctional Uterine Bleeding

Normal uterine bleeding (lochia) following birth
ceases in about 3 to 5 weeks. The median duration
of lochial flow for breastfeeding women is 27 days
(Visness, Kennedy, & Ramos, 1997). Nearly half of
women who fully breastfeed experience some vagi-
nal bleeding or spotting between 6 and 8 weeks
postpartum (Visness, Kennedy, & Ramos, 1997).
Abnormal bleeding can inhibit breastmilk synthe-
sis. Willis and Livingstone (1995) described ten
cases of insufficient milk following severe postpar-
tum hemorrhage. In the early weeks, excessive
bleeding may be due to placental fragments re-
tained in the uterus (Neifert, McDonough, &
Neville, 1981).

Bleeding caused by a relaxed uterus occurs less
often in the breastfeeding woman, because the oxy-
tocin released by the suckling infant causes the
uterus to contract during each suckling episode.
Later bleeding may result from miscarriage or the
irregular onset of hormonal function. Treatment in-
cludes hormonal therapy or nonsteroidal anti-
inflammatory drugs (NSAIDs). If bleeding is exces-
sive, prolonged, or unexplained, curettage of the
uterine lining may be necessary.

For excessive postpartum bleeding, the physi-
cian usually orders intravenous oxytocin and then
methylergonovine maleate (Methergine), a deriva-
tive of an ergot alkaloid, if the uterus fails to re-
spond. Unlike crude ergot preparations, no adverse
effects have been reported following the use of
methylergonovine by nursing mothers. Prosta-
glandin may also be given. None of these medica-
tions suppress lactation.

Anxiety always accompanies excessive bleed-
ing. Intervention should focus on relieving the
mother’s anxiety and assisting in determining the

cause of the bleeding while maintaining breastfeed-
ing. The mother should be referred to a physician
for an immediate appointment or, if the bleeding is
especially severe and a physician is not available,
she should be taken to the hospital emergency
room. Because leaving her alone only increases her
fear, someone should stay with her until she can be
medically evaluated. A dilation and curettage
(D&C) if required, can usually be performed in an
outpatient setting, which reduces the likelihood and
duration of mother-infant separation.

Maternal Immunizations
Health care workers tend to be reluctant to im-
munize breastfeeding women. Standard immu-
nizations with killed or attenuated vaccine can
usually be given to breastfeeding women without
any problem. Immunization with a live vaccine 
is an exception to this rule. For example, nasal 
influenza vaccine or smallpox vaccine should not
be given to breastfeeding women. If a breastfeed-
ing woman lives with a person recently vaccinated
with a live vaccine, she should take precautions.
Guidelines for breastfeeding and emerging infec-
tions are changing rapidly and the health care
provider should go to the Internet (www.cdc.gov)
to retrieve the most recent guidelines from med-
ical experts.

Surgery
Surgery of any kind is a stressful experience.
Surgery that is scheduled when the mother is
breastfeeding and caring for a small child or infant
raises the possibility of separation from the baby
and the inability to care for him. The mother who
enters the hospital in advance of a surgical proce-
dure may have sufficient time to make plans. If she
knows on which floor she will be housed, she can
learn the visitation policy for that floor in that hos-
pital (whether her baby and other minor children
will be allowed to visit her), how long she will be in
the hospital, the availability of a fully automatic
breast pump, and the staff’s knowledge and experi-
ence with breastfeeding mothers.

Getting in touch with a lactation consultant in
the hospital ensures that someone knowledgeable is
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aware of her concerns about preserving lactation
and the breastfeeding relationship. This person
may be able to arrange for a breast pump to use in
advance of the surgery (and immediately thereafter
if needed). Guidelines for helping the breastfeeding
mother who undergoes surgery are summarized in
Box 16–1.

Generally, surgery is likely to result in a tem-
porary reduction in a woman’s milk supply as mea-
sured by expressing. However, once the mother is
fully awake, she may feel uncomfortably full. If the
surgery involved the breast, pumping should begin
as soon as possible to avoid putting further pressure
on the operative site from engorgement and to re-
lieve the mother’s discomfort. A mother who do-
nated her kidney to her sister continued to
breastfeed and pump while in the hospital. If the
staff has limited experience in assisting breastfeed-
ing women, a referral should be made to the in-
hospital lactation consultant so that she can provide
care for the mother. Most hospitals allow a breast-
feeding infant to stay with the mother after the
surgery if another adult is present to take care of the

infant. If this is not possible, the baby can be
brought to the hospital to be breastfed.

During her hospitalization, the mother may be
receiving one or more medications. If she must be
separated from her baby, she needs to determine
whether she will express and discard her milk or
send it home with a family member to be given to
the baby. Once the mother is at home, how her
baby will react to her depends on several factors,
including the length of time the mother was absent,
how the baby was fed in her absence, and the
baby’s age at the time of the separation.

Donating Blood
Is it a good idea for a breastfeeding woman to do-
nate blood? It depends upon the circumstances. For
example, it would not be a good idea for a mother
to give blood soon after childbirth. The American
Red Cross says that lactating women may donate
blood if they wish to do so but they suggest waiting
at least 6 weeks after an uncomplicated term deliv-
ery or cesarean birth. If a blood transfusion was

BOX 16–1

Surgery and the Breastfeeding Mother: Guidelines for Care

● Encourage the mother to plan for help at
home after surgery to allow time to recu-
perate.

● Use an outpatient surgical facility rather
than an inpatient facility.

● Arrange for breastfeeding of the baby
immediately before the surgery.

● Assist the mother in breastfeeding as
soon as she awakes from anesthesia.

● Make rooming-in arrangements for the
breastfeeding child if an inpatient facility
is required. (Most hospitals require that
another adult be present to care for the
baby.)

● Express and freeze a supply of breast-
milk before the surgery (if needed).

● Aid the mother in conditioning the baby
to cup-feedings before surgery if it is de-
termined that temporary supplementary
feedings will be necessary.

● Encourage the mother to take postopera-
tive analgesia to alleviate pain. (The in-
fant will receive only a small dose
through breastmilk.)

● Show the mother how to “splint” the sur-
gical area with pillows if abdominal
surgery is performed. Cover the incision
area with dressings.
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necessary during delivery, the mother should wait
for 12 months. If a breastfeeding mother does give
blood, she should eat especially well, stay hydrated,
and avoid lifting her baby or heavy items with the
arm used to donate the blood (La Leche League In-
ternational, 2001b).

Relactation
Relactation is the process of restimulating lactation.
It can occur days, weeks, or months after lactation
has ended. In developing countries, relactation is
routinely initiated as part of the rehydration ther-
apy that is offered to ill and seriously malnourished
infants and young children whose nutritional diffi-
culties start after weaning from the breast, when the
baby develops diarrhea after bottle-feedings are in-
troduced. In these centers, the mothers receive ad-
ditional foods, the babies are put to breast
frequently and for long periods, and they are fed
other foods only after suckling. The mothers live at
the center with other mothers receiving the same
assistance, and they become a mutual support sys-
tem along with the staff, who strongly support the
importance of reestablishing breastfeeding. In
nearly all cases, the mothers relactate fully, and the
babies’ health status is improved.

In the developed world, the purpose of relacta-
tion and induced lactation is to enable breastfeed-
ing after an untimely weaning or to initiate
breastfeeding that has been delayed by neonatal or
maternal illness or prematurity (Seema & Satya-
narayanan, 1997; Thompson, 1996). Relactation is
also an option for a mother who bottle-feeds at first
but has a change of mind or discovers that her in-
fant cannot tolerate infant formula.

Generally, relactation is easier for the mother
to accomplish if the interval between the end of the
pregnancy or the last day of previous breastfeeding
(or pumping) is short. A milk supply can be reestab-
lished with sufficient, regular stimulation. Although
metoclopramide, domperidine, and hormones have
been used to assist mothers, hormonal preparations
are not necessary in all cases. Furthermore, an im-
portant but often neglected consideration is the
baby’s willingness to accept the breast. In situations
in which the baby has never been put to breast, the
age of the infant at the time this is attempted makes

a difference. The younger the baby, the greater the
likelihood that he will be willing to suckle, particu-
larly within the first 3 months of life. If the baby has
previously breastfed, the chances are greater.

The reason for relactation is important. If the
baby is intolerant of all or most of the available
human milk substitutes, the mother may be more
committed to resuming breastfeeding or to increas-
ing her milk supply. However, placing emphasis
only on her milk as evidence of success can result
in increasing her anxiety and thereby inhibiting her
milk production and ejection reflex. Thus the clini-
cian needs to weigh carefully––with plenty of dis-
cussion with the mother––both the benefits and the
more problematic elements of relactation.

Generally, a baby younger than 3 months old
can usually be coaxed back to the breast. Between
3 and 6 months of age, individual infants may be
more or less willing to do so; after 6 months, most
babies cannot be convinced that the breast will pro-
vide either nutrition or nurturing. This fact points
out poignantly that breastfeeding is a two-person
activity; failure to keep this point continuously in
mind in assisting the mother to relactate is likely to
result in disappointment and a sense of failure that
is avoidable. Realistic expectations are especially
important with relactation, because many un-
knowns characterize the situation.

Induced Lactation
Induced/adoptive lactation is becoming more com-
mon and accepted as a cultural practice. Adopting
couples, including lesbian couples, aware of the
benefits of breastfeeding, seek assistance in breast-
feeding their adopted baby. Health-care workers in
hospitals where these babies are born are expected
to be knowledgeable about inducing lactation and
be able to refer the mother to a LC in the commu-
nity who is an expert in this area.

Induced lactation is the process of stimulating
lactation when a woman has not had the benefit of
the hormones of pregnancy and has not lactated in
the recent past. After the milk supply is established,
ongoing production or “galactopoiesis” depends
upon supply and demand (autocrine system)
through the emptying of the breasts by breastfeed-
ing or pumping (see Chapter 3 for a review of hor-



468 Beyond Postpartum

monal mechanisms). Examples of induced lactation
include the following: breastfeeding an orphan for
survival purposes (Abejide et al., 1997); a nulli-
parous woman who wants to breastfeed an adopted
infant for nurturing and bonding in addition to pro-
viding some breastmilk; or a woman with biological
children who has previously lactated and now wants
to breastfeed an adopted child. Induced lactation 
attempts to increase proliferation of ducts and
growth of the mammary via artificial means. Stimu-
lation of the endogenous hormones prolactin and
oxytocin can be accomplished by suckling an infant,
by hand expression and nipple stimulation, or by
pumping. Administration of exogenous hormones
such as estrogen and progesterone, along with galac-
tagogues has been the subject of anecdotal reports.
The uterus and ovaries are not necessary for induc-
tion of lactation.

As an example, an adoptive mother (Cheales-
Siebenaler, 1999) with a history of bilateral
oophorectomy due to benign ovarian tumors initi-
ated induced lactation with hormone replacement
therapy. She discontinued the hormones when she
began pumping to stimulate the milk production.
After receiving notice that her baby was ready for
placement, she began pumping her breasts every 3
to 4 hours and took metoclopramide to raise her
prolactin levels. Syntocinon nasal spray was used
before pumping. After a few weeks, she was able to
discontinue the supplement and breastfeed on her
own, the infant gaining weight normally.

The use of exogenous hormones and galacta-
gogues as preparation for induced lactation has 
not been subjected to any scientific study. A de-
tailed protocol for inducing lactation is provided in 
Box 16–2.

Inducing lactation is not a new phenenomen.
For example, preliterate peoples have long known
that it is possible to induce lactation. Most clinical
studies on this topic are descriptive and were done
over 20 years ago by Auerbach and Avery (1980,
1981) who surveyed adoptive mothers. More recent
publications on this topic are case studies. As a re-
sult, some information presented in this chapter is
anecdotal and is not evidence-based. For example,
the treatment protocols for inducing lactation have
not been tested in clinical trials. Searching the In-
ternet reveals numerous Web sites on induced lac-

tation by women who have relactated or induced
lactation and want to share their stories.

Adoptive mothers do not have the benefit of
the hormones of pregnancy; therefore, induced 
lactation involves taking hormones to mimic preg-
nancy and stimulate their breasts through prolifera-
tion of ducts and growth of the mammary
epithelium. The uterus and ovaries are necessary
for pregnancy but this is not the case for induced
lactation. Once the mother delivers, her proges-
terone and estrogen levels drop and prolactin
“takes over” resulting in lactation. After the milk
supply is established, it works on supply and de-
mand (autocrine system) through the emptying of
the breasts by breastfeeding or pumping. This
process is described in detail in Chapter 3.

Domperidone, Metoclopramide, 
and Sulpride

Domperidone, metoclopramide, and sulpride are
galactagogues that are used to help stimulate milk
production. All three medications significantly raise
prolactin levels by suppressing dopamine, and they
subsequently increase breastmilk volume (Hale,
1999). Domperidone (Motilium) is a popular galac-
tagogue in Canada. Unlike metoclopramide, it has
minimal transfer across the blood-brain barrier and
is not known to cause depression. Domperidone is
not available in the United States but it is legal for
a US physician to prescribe it. A Canadian phar-
macy can ship domperidone with a prescription
from a US physician or other practitioner with pre-
scriptive authority.

Metoclopramide is commonly used in the
United States to treat nausea and gastroesophageal
reflux. The average interval between the first dose
of metoclopramide and improvement in lactation is
about 3 days. It increases breastmilk volume by in-
ducing prolactin release and blocking dopamine
but, unfortunately, it has a side effect of depression
and should not be used over a long period.

Sulpride is an antidepressant and antipsychotic.
Its use results in only moderate increases in breast-
milk and is used less often for increasing breastmilk
supply than the other two drugs.

Domperidone is the best choice as a galacto-
gogue. Most adopting mothers will need to re-
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main on the galactagogues for the entire time the
baby is breastfeeding to maintain a milk supply.
Domperidone and metoclopramide are approved

by the American Academy of Pediatrics for use
with breastfeeding women. Sulpride is under 
review.

BOX 16–2

Induced Lactation Protocol

Regular Protocol: Approximately
6 Months to Prepare Before
Baby Arrives
● 6 months before baby is expected: Start com-

bination progesterone/estrogen birth
control pills equivalent to Ortho 1/35 (1
mg norethindrone + 0.035 mg ethinyl
estradiol) to stimulate breast develop-
ment (must contain at least 1 mg of pro-
gesterone (2 to 3 mg is better) and no
more than 0.035 mg of estrogen). Take
continuously (without stopping for 1
week a month).

● 5 months before baby is expected: Start taking
domperidone, 10 mg 4 times daily in-
creasing to 20 mg 4 times daily after 
1 week. (See details on domperidone
below.)

● 2 months before baby is expected: Stop the
combination progesterone/estrogen pill.
There will be vaginal bleeding. Continue
the domperidone at maximum dosage of
20 mg 4 times daily.

● Begin expressing milk preferably using
an electric pump with a double setup 
for pumping both breasts. Pump every 
3 hours and once during the night. En-
courage the mother if at first very little
(or no) milk is expressed. Freeze any
pumped milk. Once pumping has
started, the mother can take herbs con-
sidered to be galactagogues.

● Put the baby to breast immediately after
arrival. Use a supplementer with formula
or breastmilk to ensure that the baby re-

ceives sufficient nutriment for hydration
and growth. Types of supplementers
(commercial and “homemade”) are de-
scribed in Chapters 10 and 12.

● The amount of daily infant milk intake
varies according to the weight and age of
the baby. A baby who is over 7 pounds
(3.7 kg) and over 1 week old should be
receiving at least 600 ml/day (see Chap-
ter 10).

● Continue taking the domperidone 20 mg
4 times daily until satisfactory milk sup-
ply is achieved. The dosage can be
slowly dropped to see if the milk volume
can be maintained with a lower dose

Accelerated Protocol: When
There Is Little Time to Prepare
● Start combination oral progesterone/es-

trogen birth control pills to stimulate
breast development. Take continuously
(without stopping for 1 week a month).

● Start taking domperidone 20 mg 4 times
daily the same time as the combination
oral contraceptive pills.

● If significant breast changes occur within
30 days, stop taking the birth control pill
while continuing to take domperidone.

● Begin pumping breasts and continue
domperidone (see Regular Protocol
above).

Source: Adapted from Goldfarb & Newman
(2002); Newman & Pittman (2000).
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Taking herbs in an attempt to increase breast-
milk volume is a time-honored practice. Despite
the popularity of blessed thistle herb and fenugreek
seed to increase breastmilk supply, almost no 
scientific evidence thus far supports their effec-
tiveness. The placebo effect, however, is very
strong. If lactating women take herbs thinking 
that it will increase the volume of their breastmilk,
and if there is no harm from taking them, then 
it is positive activity that enhances the lactation 
experience.

In some cases, the adopted baby will switch
from bottle to breast fairly easily. In others, how-
ever, adopted babies will not go to breast. One
mother who obtained a baby from an overseas
agency was told that her new daughter had been
suckled by her birth mother. Although the baby
was then housed for 5 months in an orphan-
age and bottle-fed before being placed with her
adoptive family, her new mother offered the breast.
She reported that her baby reacted “in horror, as
if she remembered having been nursed, but not
by me!” It became clear that breastfeeding would
not work. This mother continued to offer as much
body contact and touching during bottle-feedings
as possible.

With a newborn or a baby younger than 1
month, the usual experience is that the baby will,
with little encouragement, root at and accept the
breast using a feeding-tube device that enables the
mother to feed the baby at (if not from) the breast.
Many such mothers often report mild to moderate
changes in menstrual cycling, some breast changes
(including a feeling of fullness, a change in breast
shape, and occasional leaking of milk), and other
indicators of increasing milk production in the early
adoptive nursing period when breastfeeding occurs
very frequently.

Another obvious indication of an increasing
supply of breastmilk is the change in infant stool-
ing: less stool odor, a softening of the stool so that it
more closely resembles the nearly liquid breastmilk
stool, and a resultant lightening of the color from
dark brown to mustard yellow. Because these stool
changes usually occur gradually, the health-care
worker assisting the adoptive mother needs to re-
mind her that they are an indication of an increase
in the proportion of human milk versus artificial
formula that the baby is receiving.

In a few instances, mothers have reported a
cessation of menstrual bleeding, although such a re-
sponse is rare; it probably reflects a highly respon-
sive mother and a baby whose suckling pattern is
both vigorous and frequent. One mother laughingly
reported, “If your baby sucked like a vacuum
cleaner, you’d get milk in a week, too!” Often the
adoptive mother will find that as solid feedings in-
crease in frequency and volume, the amount of nec-
essary supplemental fluid declines.

Even the highly motivated adoptive mother
cannot be assured that she will produce milk. To do
so without the benefit of a pregnancy that prepares
her breasts for milk production, she more obviously
depends on the suckling style of her baby: the fre-
quency with which he is put to breast, the strength
of his suckling, and the duration of each suckling
episode.

Keeping one’s priorities clear from the outset
can provide the mother and baby with a unique re-
lationship built on the special closeness that charac-
terizes the breastfeeding experience. The clinician
who assists a family with relactation or induced lac-
tation is in a position to observe how mother and
baby must truly work together to enjoy that which
cannot be duplicated with any other method of
feeding. Even if the mother never produces a single
drop of milk, the closeness and intimacy that
mother and baby derive from this special relation-
ship cannot be underestimated (Davis, 2001).

Autoimmune Diseases

Systemic Lupus Erythematosus

Systemic lupus erythematosus (SLE), an autoim-
mune disease of the connective tissues, primarily af-
fects women of childbearing age; therefore,
lactation consultants not infrequently are called
upon to care for women with this problem. The
clinical presentations of lupus are remarkably di-
verse and include headaches, arthritic symptoms of
joint, redness and swelling, and a butterfly rash on
the cheeks and nose. Women with lupus have
higher rates of miscarriage and infant prematurity.
Raynaud’s phenomenon is present in about 30 per-
cent of cases. Fatigue is a major symptom, and the
diagnosis of chronic fatigue syndrome and fi-
bromyalgia may also be made concomitantly.
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Lupus may be exaggerated after delivery, so close
observation for lupus flares is needed. Some of
these women report having an insufficient milk sup-
ply. One mother who has lupus stated that she “had
never had enough milk” with all of her four chil-
dren and always found it necessary to supplement
feedings. Moreover, well-intentioned advice that
she would have enough breastmilk if only she
would breastfeed more often was frustrating to her
because she was already breastfeeding frequently.
Another mother who had plenty of breastmilk for
her first two children was diagnosed with lupus
after the birth of her third child. This infant, unlike
her other children, failed to gain adequate weight
despite the fact that he was able to suckle effectively
at the breast. With supplementation using a feed-
ing-tube device, the infant started gaining weight.
The mother continued supplementing her baby’s
breastfeedings until he was about 5 months old,
when he began taking solid foods.

There is no single medication appropriate 
for lupus patients; their health problems are man-
aged in a problem-oriented fashion. NSAIDs and
corticosteroids are a widely prescribed mainstay of
therapy.

Multiple Sclerosis

Multiple sclerosis (MS) is a progressive degenera-
tive neurological disorder that includes such symp-
toms as weakness, fatigue, incoordination, paralysis,
and speech and visual disturbances. It affects twice
as many women as men, and the diagnosis usually is
made during the reproductive years (ages 20 to 40).
The condition is known for its unpredictability and
the variability of its prognosis and symptoms; the
cause is unknown. Breastfeeding for these mothers
is especially important, because some element of
breastmilk, perhaps the essential fatty acids, appears
to protect their children from subsequently develop-
ing multiple sclerosis (Pisacane et al., 1994).

Pregnancy and the number of births a woman
has experienced have no effect on long-term dis-
ability from MS. Studies consistently report remis-
sion of symptoms during pregnancy followed by
substantially increased exacerbation (deterioration)
in the postpartum period, especially in the first 3
months (Worthington et al., 1994). The presence of
an immunosuppressive factor in the maternal

serum during the pregnancy may be protective; the
subsequent drop in serum hormonal levels after
birth may provoke exacerbations.

Women with MS who breastfeed are no more
likely than women who do not breastfeed to alter
the risk or timing of the exacerbation in the post-
partum period. Fatigue and exhaustion from care of
the infant is a particular problem in all cases, re-
gardless of feeding method. One mother includes
this report from Kirshbaum (1990):

I was nursing every two-and-one-half hours around
the clock; I was totally exhausted. Also I had insom-
nia and sometimes couldn’t get back to sleep after
nursing . . . I had a bad exacerbation and my doctor
prescribed a nurse who took care of both of us for two
months. After that I used a babysitter, and now day
care. I’ve recovered but I’m still more fatigued than
before my pregnancy (p. 864).

Disrupted sleep, compromised nutrition, ex-
cess weight, and lack of supportive household
help––all risks during the postpartum period––are
more likely to result in a worsening of the disease,
regardless of how the mother is feeding her baby.
These mothers, especially, need support of all 
kinds including help with household work and
child care. The concern the disabled woman has for
her children and the consequences of living with a
disability in a socially isolating and stigmatizing en-
vironment may lead to depression (Harrison & 
Stuifbergen, 2002). Interferon Beta-1B (Betaseron)
is the current drug given to women with MS. Be-
cause of the large molecular weight, transfer of this
drug into breastmilk is limited. Its lactation risk cat-
egory is moderately safe (Hale, 2002). Acute exac-
erbations are treated with adrenocorticotropic
hormone and methylprednisolone. Both drugs ap-
pear in breastmilk in low concentrations.

Rheumatoid Arthritis

Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease thought to be caused by a genetically
influenced autoimmune response. Symptoms in-
clude pain and swelling of the joints, pain on move-
ment, and fatigue. RA symptoms usually go into
remission during pregnancy and then relapse post-
partum. The problem is greater for breastfeeding
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women, probably owing to their hyperprolactine-
mic state; prolactin has been shown to act as an im-
munostimulator (Brennan & Silman, 1994). The
most severe symptoms occur after a first preg-
nancy; symptoms are less severe following subse-
quent pregnancies (Barrett et al., 2000).

NSAIDs are used as first-line therapy to de-
crease pain and inflammation. Due to their erosive
effect on the gastrointestinal tract, the mother may
also be anemic from blood loss. Methotrexate ther-
apy, used for severe cases, is contraindicated with
breastfeeding, according to the American Academy
of Pediatrics (see Chapter 5). However, only very
small amounts of this drug are secreted into breast-
milk (Hale, 2002). Women with RA often feel over-
whelmed with fatigue both during pregnancy and
postpartum (Carty, Conine, & Wood-Johnson,
1986). If the mother’s hands and fingers are stiff,
breastfeeding is simpler than is artificial feeding,
which requires more complex movements. Al-
though this mother needs additional rest, she still
needs to continue range-of-motion exercises. Peri-
odic rest periods and the wearing of removable
braces or splints to support joints will help to re-
duce fatigue (Carty, Conine, & Hall, 1990).

Physically Challenged Mothers
Increasing numbers of women who are physically
impaired are choosing to become pregnant and to
breastfeed. For physically impaired women, breast-
feeding is more than the giving of good nutrition;
it helps to normalize this aspect of their life ex-
perience. Breastfeeding builds the mother’s confi-
dence and self-esteem by proving that her body is
capable of nourishing her baby even though she
may be able to do little else quite as easily. Using
the mother’s knowledge of her health problem and
the breastfeeding specialist’s expertise in breast-
feeding can lead to some ingenious solutions. (Mi-
nami, 2000).

In a study of women who had spinal cord in-
jury, 67 percent reported having sexual intercourse
after injury ( Jackson & Wadley, 1999). As a rule, the
lower the injury the less loss of function (Cesario,
2002). A woman with a spinal cord injury should be
able to breastfeed her baby if her injury is below the
sixth cervical lumbar vertebrae (C6) (Craig, 1990;
Halbert, 1998). The point of origin for the nerves

that innervate the breast and nipples (see Chapter
3) is the fourth to sixth thoracic vertebrae (T4–T6),
well above C6. If she can breastfeed, chances are
that the mother has function of her upper extremi-
ties and can position the baby for breastfeeding and
perform other baby care activities, but she may
need help.

In some disorders involving impaired mobility,
especially those that are immunologically mediated
(e.g., RA, MS, and myasthenia gravis), pregnancy
may bring a period of remission followed by post-
partum relapse. Often, women suffering from such
a disease feel so good during their pregnancy that
they take it for granted that their condition has im-
proved. When the condition worsens after birth, it
is doubly difficult because additional energy is now
required to care for a new baby.

Physcially challenged parents are adaptive and
even ingenious in devising ways to carry out basic
baby care activities. A case study (Thomson, 1995)
of a mother with a congenital below-elbow limb ab-
sence describes how the mother positioned her
baby at the breast. “Using her right hand, she held
her breast between her thumb and fingers in the
same plane as the baby’s mouth, when closed. She
then placed her breast in the baby’s mouth by lean-
ing forward. This mother had her older daughter
help her to attach for about 4 months. After this, the
baby was able to ‘hop on’ by herself.”

The lesson for the nurse and lactation consul-
tant assisting mothers with disabilities is simple:
creativity counts. Often the mother with a disabil-
ity knows better than anyone else how important
flexible thinking is in solving a problem or over-
coming a problem that may seem to be insoluble.
Ask for the mother’s help in thinking through the
situation. Together, a solution may be found. For
example, 3 years before her baby’s birth, one
mother suffered a debilitating stroke, one outcome
of which was substantial loss of arm and hand con-
trol and strength. She and her lactation consultant
experimented with a variety of slings that the
mother could put on with one hand and wear to
keep her baby close to her. This was especially im-
portant when the mother had to move the baby
from one room to another or out of the house, for
she was fearful when she could not hang onto a
handrail when going down stairs, for example.
After practicing with several different positions, the
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mother identified alternate ways to present the
breast to the baby that enabled both to be com-
fortable and required a minimum of movement by
the mother. By the time the baby was 3 months
old, he had learned to help his mother by scoot-
ing up to the breast himself when placed on the
bed next to her.

Good parenting occurs even when a mother is
severely disabled. Generally, these mothers find
that breastfeeding is more convenient than is bottle-
feeding. Breastfeeding also renders caring for the
infant simpler, because there is nothing to measure,
prepare, pour, or sterilize. Yet friends and relatives
may react negatively, concerned that the mother
should not breastfeed due to her limited energy or
abilities. These mothers need compassionate sup-
port and guidance more than those with normal
mobility. Suggestions for the physically disabled
mother and her family on breastfeeding and baby
care are listed in Box 16–3.

Because the physically challenged mother is
usually under continuing medical care and has so
many needs, the health professional working with
the disabled breastfeeding mother may find her
role expanding to that of a case manager; she coor-
dinates medical, family, and community support
and services. If the mother has someone to help her
with the physical tasks, diplomatically arrange for
that person to take over the household jobs and
care of older children and let the mother take care
of her baby. Many of these mothers are already on
medications and their physicians should be con-
sulted about the safety of taking specific medica-
tions while breastfeeding. Most medications are
compatible with breastfeeding (see Chapter 5), es-
pecially with short-term use. If the physician rec-
ommends weaning, the health-care provider should
research the drug using up-to-date references and, if
necessary, act as an advocate for the mother in her
desire to continue to breastfeed.

For peer support, set up group sessions that in-
clude any woman who has a disability and has
given birth in the last 5 years. The purpose of these
sessions is to provide information about coping
with the demands placed on them by pregnancy,
birthing, and early infant care, and about allowing
the more experienced women to serve as mother-
to-mother role models for those women having a
first child.

Nurses and health professionals can learn a
great deal from the mother who has developed ex-
traordinary survival skills to work around inconve-
niences. For example, one mother has no left hand
and lower arm, yet she tends to breastfeed her baby
on her left side, propping her baby against her
upper-left arm so that her right hand is free. This
mother also needs a battery or electric pump, not a
hand-operated device, to express her milk.

For mothers who are blind and cannot rely 
on visual cues, breastfeeding is a way to commu-
nicate with their infant nonvisually through touch,
smell, sound, and even intuitive sensitivity (Mar-
tin, 1992).

Until recently, limited information was avail-
able regarding breastfeeding (and all other aspects
of childbearing) among women with disabilities.
Unfortunately, society’s general view remains that
women with a physical disability are not capable of
having or caring for a child. Even now, only a few
resources for these families exist. Two such re-
sources are La Leche League International and the
Australian Breastfeeding Association. Both organi-
zations have educational materials, including au-
diocassette tapes and Braille material, for the
physically disabled mother who is breastfeeding.
These organizations will also refer the mother to
another woman who has had a similar experience.

Seizure Disorders

Seizure disorders are classified into two major
groups: partial and generalized. Partial or focal
seizures begin in a specific area of the brain and
produce symptoms ranging from simple repetitive
movements to more complex abnormal move-
ments and bizarre behavior. Generalized seizures
have no specific point of origin in the brain. The
most common type is a major motor seizure, for-
merly called grand mal epilepsy.

Seizure disorders can be so well controlled by
medications that seizures are rarely a problem for
the lactating mother. However, nurses need to
know about the effect of the medication on the
breastfed infant. The physician will prescribe anti-
seizure medications on the basis of diagnosis of the
seizure and its pattern of occurrence, and on the
tolerance and response of the mother to the pre-
scribed drug.
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BOX 16–3

Baby Care Guidelines for Physically Disabled 
Breastfeeding Mothers

● Mothers with some upper-body strength
who are confined to a wheelchair can use
a harness or a wide belt with a long strip
of Velcro to lift and retrieve a crawling
baby from the floor.

● One or two special “feeding nests” for
breastfeeding that are easily accessible
and comfortable for the mother can be
set up. Group together a crib or other
sleeping place for the infant, diaper-
changing supplies, and a comfortable
place to breastfeed.

● If the baby is small, he can be laid diag-
onally across the mother’s knees on a pil-
low to breastfeed. Put other pillows
under the mother’s arms for support. El-
evate the mother’s feet on a footrest to
keep the infant secure during the feeding.

● A mother who cannot elevate her feet
can rest her forearm holding the infant
on a pillow placed across her knees. This
arrangement ensures that if the infant
rolls, he will roll toward the mother.

● Changing tables and cribs can be
adapted so that they are accessible to a
wheelchair, and the room can be
arranged so that moving about is mini-
mized. A low-sided pram or baby stroller
makes it easier to slide the baby out onto
the mother’s lap without requiring much
lifting.

● A baby sling allows the mother’s arms to
be free while ensuring that the baby is
safe and supported during breastfeeding.
This is also helpful when the mother has
unilateral weakness or paralysis (e.g., as
from a stroke).

● A bell tied to the baby’s shoes keeps
track of where the mobile child is.

● A toddler will quickly learn to climb on

his mother’s knee for a ride and to sit still
while the chair is moving.

● The baby can be given extra cuddling,
such as touching at night in bed, if there
are barriers to physical contact during
the day.

● A baby clothed in overalls with crossed
straps can be picked up fairly easily.

● The mother’s use of a nursing bra that
opens in the front instead of the back,
one with an easy-to-fasten clip or Velcro
that can be handled with one hand, will
facilitate breastfeeding. The usual clip for
opening and closing the bra flap can be
replaced with Velcro. Some all-elastic
bras are easily pulled down to allow the
baby to breastfeed.

● Maternity clothes can be altered to in-
corporate Velcro openings or large ring
zippers. Antique buttonhooks are helpful
to manipulate the small buttons found on
many garments.

● The mother should plan rest periods dur-
ing the day and should sit to work when-
ever possible.

● The mother can sleep with the infant or
have the father or someone else bring the
baby to her to nurse during the night.

● Use of an intercom system that picks up
the sound of the baby crying is helpful. If
the mother is deaf, the sound can be
transformed into flashing light signals.

● If the mother cannot lift both the baby
and herself, she might care for her baby
on the floor (preferably carpeted), feed-
ing, changing, and playing with him.
This enables her to roll the baby to her,
instead of lifting him, when he needs at-
tention. A beanbag will provide support
for breastfeeding.
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Common medications for seizure disorders are
phenytoin (Dilantin), carbamazepine (Tegretol),
primidone (Mysoline), and phenobarbital. Pheno-
barbital taken in higher-than-average amounts (50
to 100 mg two or three times daily), however, may
cause drowsiness in infants or mothers; primidone
may also cause sedation in the infant. For example,
an estimated maximal dose of carbamazepine that
the breastfed baby would consume in breastmilk is
3 to 5 percent of the weight-adjusted maternal dose,
an amount similar to other drugs, such as phenytoin
and valproic acid. Consensus guidelines among
neurologists state that taking antiepileptic drugs (ex-
cept for such sedatives as phenobarbital, primidone,
or benzodiazepine) does not constitute a contraindi-
cation for breastfeeding (Delgado-Escueta & Janz,
1992). Although monitoring the infant is important
for detecting idiosyncratic reactions, the risk of
these reactions appears to be outweighed by the
benefits of breastfeeding (Ito et al., 1995).

In the unusual case in which the mother has
seizures, breastfeeding is in no way contraindicated.
Dropping or harming the infant during a seizure is
no more probable during breastfeeding than it is
during bottle-feeding. Usually, a prodromal warn-
ing (aura) alerts the mother of an impending
seizure, and she is able to take safety precautions to
protect her infant (Box 16–4).

Headaches
Migraine headaches, hormonally sensitive head-
aches of an episodic nature, tend to lessen through
the course of pregnancy and menopause (Sances et
al., 2003; Silberstein, 1993). Postpartum headaches
can be caused by oral contraceptives or by having
epidural or spinal anesthesia during childbirth, or
they can occur for no apparent reason. Breastfeed-
ing delays the postpartum recurrence of migraine
headaches.

Some women have a brief but intense
headache when they have an orgasm. It is thought
that rise in blood pressure and heart rate during
sexual activity are similar to the physiological
process that produces migraine. Thorley (2000)
identified two types of lactational headaches:

● Type 1 occurs on the first let-down during a
feed and is linked to the surge of oxytocin from
the let-down.

● Type 2 is triggered by overfullness of the 
breast and is relieved by breastfeeding and/or
pumping.

In addition to oxytocin surge at let-down and
breast overfullness, trigger factors for headaches in
lactating women include the baby sleeping through
the night (Thorley, 1997) and breastfeeding twins
(Wall, 1992). A family history of lactational head-
aches that disappear with weaning can also be a 
factor (Walker, 1999). Rest and ice packs should 
be tried before resorting to medications. Propra-
nolol (Inderal), sumatriptan succinate (Imitrex), 

BOX 16–4

Guidelines for 
a Breastfeeding
Mother with a
Seizure Disorder

1. On each level of the house,
make sure there is a
playpen in which to quickly
place the baby when a
seizure seems imminent.

2. Pad the arms of the rocker
or chair where the mother
usually breastfeeds with
extra pillows and cushions.

3. Place guardrails padded
with pillows around the
mother’s bed if she cus-
tomarily takes her infant to
bed to breastfeed.

4. Attach to the baby and to
the stroller or baby carrier
tags stating that the mother
has a seizure disorder,
along with other pertinent
information, whenever she
is away from home.
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and NSAIDs––the standard drugs used for mi-
graine headaches––are listed as being compatible
with breastfeeding. Ergotamine alkaloids (Cafergot,
DHE-45) are contraindicated in breastfeeding
mothers due to their suppression of prolactin (Hale,
1999).

Postpartum Depression
Postpartum depression is a generic term that de-
scribes three types of disorders (the word depres-
sion is probably a misnomer, because anxiety and
agitation are just as common with postpartum
mood disorder as are typical signs of depression,
such as withdrawal and lethargy):

● Postpartum “blues”: About 70 to 80 percent of
women experience a transient depression fol-
lowing birth, usually starting on the third post-
partum day and lasting for a few days. The
“blues” is temporary, accompanied by lability
of mood, tearfulness, and negative feelings and
is more common in women having their first
child.

● Postpartum depression: As many as 20 percent of
postpartum women have mild to moderate 
depression. Symptoms are tearfulness, des-
pondency, feelings of inadequacy, suicidal
ideation, sadness, reduced appetite, insomnia,
feelings of helplessness and hopelessness, anxi-
ety, and despair. Because every new mother ex-
periences at least some of these symptoms that
may be wrongly interpreted as clinical depres-
sion, this percentage may be inflated. This type
of depression lasts at least 2 weeks but is usually
longer.

● Postpartum psychosis: The most severe of the
postpartum disorders, psychosis, typically be-
gins within 2 to 4 weeks postpartum. The
mother with postpartum psychotic depression
may have insomnia, irrational ideas, feelings of
failure, self-accusatory thoughts, depression, fa-
tigue, and hallucinations; sometimes, she may
threaten to commit suicide.

New mothers with high levels of life stress and
few supportive relationships (especially with hus-

band or partner) suffer more from postpartum de-
pression. There is no consistent evidence that the
mother’s age, the number of children she has, or
complications during the pregnancy and delivery
are associated with the appearance of depression.
Depressed new mothers have a 1.25 times greater
risk of stopping breastfeeding than new mothers
who have not developed depression (Henderson,
2003).

Postpartum hormonal shifts, although dramatic,
appear to play no clear role in postpartum depres-
sion. Maternal hormonal levels during lactation rep-
resent the normal postpartum state; thus breastfeeding
women should be at no greater risk for postpartum
depression because their hormone levels are differ-
ent from those in nonlactating women, particularly
if this pattern of mothering is supported. Kangaroo
Care, where the infant  is placed skin-to-skin with
his mother (Anderson et al., 2003), has been re-
ported to lessen post-partum “blues” by hastening
the return of the hypothalamic-pituitary-adrenal
axis to its prepregnant state (Dombrowski et al.,
2001). Prolonged maternal depression has an ad-
verse effect on children’s general behavior and de-
velopmental functioning.

Beck (1992) conducted a phenomenological
study of the lived experience of women with post-
partum depression. Eleven themes emerged from
interviews with mothers:

● Loneliness

● Obsessive thinking

● Insecurities

● Anxiety attacks

● Loss of control

● Guilt

● Diminished concentration

● Fear that life would never be normal again

● Loss of interest in hobbies or goals

● Lack of all positive emotion

● Contemplation of death

Through further study, Beck (1993) found that loss
of control was the basic social psychological prob-
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lem in postpartum depression. One mother said, “I
had absolutely no control and that was the scariest
thing because I always had control.” Another
woman said of her feelings, “I just couldn’t get out
of the pain. It’s like you hurt so bad and you don’t
want to be that way and yet you lost all control of
everything.”

Women who experienced postpartum depres-
sion attempted to cope with the problem of loss of
control through a four-stage process: (1) encounter-
ing terror, (2) dying of self, (3) struggling to survive,
and (4) regaining control. When depression started,
these mothers felt trapped with no foreseeable es-
cape. “One night I had my first severe panic attack,
I felt like everything was closing in on me. Some-
thing just snapped in me and there was no going
back.” Mothers described this period as “going to
the gates of hell and back,” and “your worst possi-
ble nightmare.” As the mothers regained control,
gradually the number of good days experienced in-
creased; yet they mourned the lost time they would
not be able to recapture with their infants. When
the mothers recovered, they talked about how their
symptoms just eventually faded away. “When I was
sick, I didn’t want my baby. I didn’t love my hus-
band. I didn’t want to work. I hated everything.
When I got better, it all melted away” (Beck, 1993).

Ugarriza (2002) reported similar findings from
studying 30 women with postpartum depression.
These mothers had sleep deprivation, and they
were confused, overwhelmed, and guilty about
thoughts of hurting their babies. They described the
illness as severe, long lasting, and causing marital
discord.

Postpartum psychosis is rare, occurring in
about one or two of every 1000 women who have a
child. The onset of the psychosis occurs within a
few days to 2 weeks after delivery, and symptoms
peak at about 6 weeks postpartum. Hardly any
problem is more distressing to all concerned than a
mother suffering from postpartum psychosis. The
family is in a state of severe crisis and disequilib-
rium and suffers from lack of sleep. If the mother is
breastfeeding, the consulting therapist often insists
that she wean her baby because of undue concern
about a prescribed medication passing through the
breastmilk. If the mother needs constant observa-

tion, there is the threat of hospitalization and sepa-
ration. The decision about whether to hospitalize a
psychotic mother and to separate her from her
baby is agonizing. Care of the infant and possibly
other children is an immediate concern.

Clinical Implications

Postpartum depression tends to occur when the ma-
ternal-infant bond is being formed. Every effort
should be made to foster this crucial bond and
breastfeeding as well. The mother with depression
suffers a loss of maternal identity and self-esteem.
Mothers at risk for postpartum depression usually
display emotional problems very soon after the
birthing experience. In fact, experienced maternity
nurses can usually identify the mothers who are
likely to become depressed. Typically, this mother
has difficulty bonding with her baby and will make
self-accusatory remarks, such as, “I am a terrible
person” or “I have a lovely baby, a lovely house
and a lovely husband, and I know I should be
happy, yet I feel awful.” Kitzinger (1989) offers this
reminder:

Few women are prepared for the resentment, the
sense of inadequacy, the guilt, anger and murderous
feelings we have as mothers. There is delight, discov-
ery and joy, and sometimes sheer ecstasy, too, and
that makes it all worthwhile. But the trouble is that
the image of motherhood is romanticized.

Health professionals vary in their knowledge
about postpartum depression. Nurses tend to be
more aware of postpartum depression than are
physicians in that they better understand the disor-
der’s impact on the mother and her family. Table
16–1 presents a clinical care plan for postpartum de-
pression. If the mother has severe symptoms, she
should be referred to a psychiatrist, psychologist, or
advanced practice nurse who will probably initiate
drug therapy. Most of these medications do not pass
into the breastmilk in quantities sufficient to harm
the infant. Weight gain of infants of breastfeeding
women taking antidepressant medications is normal
unless the mother has relatively long-lasting
episodes of major depression (Hendrick et al., 2003).
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Medications and Herbal Therapy 
for Depression

Women who suffer from severe postpartum depres-
sion should be medicated. The first-choice medica-
tions commonly used to control symptoms of
postpartum depression in breastfeeding mothers
are sertraline (Zoloft) and paroxetine (Paxil). These
drugs are selective serotonin reuptake inhibitors
(SSRIs) that control neuronal reuptake of sero-
tonin. Their advantages include wide therapeutic
range, a greater margin of safety, and fewer side ef-
fects than other drugs used to treat depression. Un-
like tricyclics, which have an ascending dose curve,
the SSRIs have a flat dose curve; thus the starting
dose is often the same as the therapeutic dose. Ser-
traline (Zoloft) has the least drug-interaction poten-
tial among the SSRIs. Venlafaxine (Effexor),
another drug often used in postpartum depression,

combines the SSRI action with that of norepineph-
rine reuptake inhibitors, such as desipramine. A list
of medications used in postpartum depression is
found in Table 16–2.

Such phenothiazines as perphenazine (Trila-
fon), such antianxiety drugs as alprazolam (Xanax),
and such tricyclic antidepressants as imipramine
(Trofanil) or nortriptyline (Pamelor) are also used
for postpartum depression. With the exception of
monoamine oxidase (MAO) inhibitors, these med-
ications appear to be relatively safe for short-term
therapy. The dosage of tricyclics is slowly increased
over several days to minimize side effects. Sedation
and other side effects may begin at once, but the an-
tidepressant response occurs only after 10 to 21
days at full therapeutic dosage. MAO inhibitors
may produce a mild stimulation effect almost at
once, but again, full therapeutic benefit may take 2
to 6 weeks. Antidepressants need not be continued

Table 16–1

CLINICAL CARE PLAN FOR POSTPARTUM DEPRESSION*
Assessment Intervention Rationale

Previous history of postpartum 
depression

Beyond first week postpartum:
Tearfulness
Mood swings
Feelings of failure
Insomnia and fatigue
Anxiety and suicidal thoughts

Possible disinterest in baby

Depression worsens

Mother taking medication for de-
pression and wishes to continue
breastfeeding

Listen to mother describe her 
feelings

Maintain a supportive and nonjudg-
mental attitude

Maintain mother’s privacy and let
her cry

Assist in providing social support
and physical help for mother and
infant

Monitor baby’s weight gain and
general well-being

Refer to therapist for counseling and
evaluation for medication therapy

Research the effect of the medica-
tions upon the breastfeeding infant.

Recommend optional medications

Postpartum depression is likely to
recur with subsequent births

Clinical depression occurs in about
20% of mothers

Role changes and increased respon-
sibilities cause stress

Infant may not be receiving ade-
quate nurturing and care due to
mother’s depression

Antidepressant and/or antianxiety
drugs are effective in treating de-
pression.

Most medications are safe to take
while breastfeeding

*Nursing diagnosis: Coping, ineffective individual, related to stress or potential complications of perinatal period and to life
changes
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Table 16–2

DRUGS USED FOR POSTPARTUM DEPRESSION

Usual Daily Use in Breastfeeding
Drug Name Oral Dosage (mg) Mother and Safety Level

Selective Serotonin 
Reuptake Inhibitors
(SSRI)

fluoxetine (Prozac)

paroxetine (Paxil)

sertraline (Zoloft)

Serotonin-
Norepinephrine 
Reuptake Inhibitors
(SSNI)

venlafaxine (Effexor)

Tricyclics

amitriptyline (Elavil)

desipramine (Norpramin)

imipramine (Tofranil)

nortriptyline (Pamelor)

MAO Inhibitors

phenelzine (Nardil)

tranylcypromine (Parnate)

Phenothiazines

chlorpromazine 
(Thorazine)

mesoridazine (Serentil)

perphenazine (Trilafon)

thioridazine (Mellaril)

10–40

20

50–200

75–200

50–300

50–300

50–300

25–100

15–90

10–30

30–1000

100–400

4–6

150–800

Dose transferred to breastmilk is high––from 1/5 to 1/4 of ma-
ternal dose. Problems reported; use alternate SSRI while
breastfeeding

Infant receives about 1% of maternal dose; considered safe for
breastfeeding

No apparent adverse effects reported; considered safe for
breastfeeding

Dose transferred to breastmilk is high––about 4% of 
maternal dose; use with caution

Safe; no effects on infants reported; no apparent accumulation
in nursing infant

Relatively safe

Relatively safe; infant would receive approximately 
.04 mg/kg/day; recommended therapeutic dosage for children
is 1 mg/kg/day

Safe; not detected in serum of infant

Contraindicated; inhibits lactation

Should not use

Relatively safe if average dosage; one report of infant drowsi-
ness with high dosage; may increase mother’s milk supply

Relatively safe

Safe; dose passed to child through milk is only 0.1% that given
the mother

Relatively safe

Source: Adapted from Hale (2002).
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indefinitely, and the drug will be discontinued after
the mother has been asymptomatic for several
weeks. Both tricyclics and MAO inhibitors are
highly toxic in overdose. As a general rule, the
health-care provider will limit the prescription to a
7- to 10-day supply.

Saint-John’s-wort is a popular but controversial
herb used for postpartum depression. Does it help
alleviate depression? It may with mild depression
but not when the depression is severe. The first
large-scale multicenter randomized, placebo-con-
trolled trial of Saint-John’s-wort in patients with
major depression revealed that the herb is no more
effective than a placebo in treating the disorder
(Shelton et al., 2001). To rely on herbal therapy
when the breastfeeding mother is severely de-
pressed is dangerous.

Support for the Mother with Postpar-
tum Depression

Support of the breastfeeding woman with postpar-
tum depression is critical. A support group of
women with postpartum depression introduces the
mother to women who have recovered from post-
partum depression and helps to counter the isola-
tion and loneliness these mothers feel (Maley,
2002). This support is especially crucial for mothers
who are relatively housebound and likely to be
drained by the demands of child care. Reducing the
social isolation of the depressed mother reinforces
her identity and ability to cope. A friend of the
mother, a neighbor, a La Leche League chapter, or
a church group are all possible supports. The qual-
ity of the marital relationship is of primary impor-
tance in the mother’s postpartum adaptation,
especially for first-time mothers. Because the father
plays a key role, he should also be counseled and
supported. If the mother and/or father are sleep de-
prived, every effort should be made to devise a plan
by which they may sleep for at least 6 hours and
thus benefit from the restoration of sleep.

Asthma
Between 1 and 7 percent of pregnant women have
active asthma that may improve, worsen, or remain
unchanged during pregnancy (Simpson & Creehan,
2002). Women with family history of asthma should
be encouraged to breastfeed exclusively, because of

the long-term protective effect of breastfeeding on
asthma (see Chapters 4 and 18).

The main concern is the effect of medications
taken by the mother to control her asthma. Asthma
therapy should be continued during lactation 
and generally does not have to be altered. The two
central classes of antiasthmatic medications are cor-
ticosteroids and bronchodilators, including beta-
agonists (albuterol, terbutaline, metaproterenol).
Beta-agonists are used to treat acute exacerbations
and to prevent exercise-induced asthma. Most anti-
asthma medications are administered by metered-
dose inhalers that avoid systemic side effects by
delivering the drug directly to the lungs. Metered
aerosol inhalers deliver a given amount of a drug,
and the likelihood of overdose is small. Halo-
genated corticosteroids given by inhalation provide
selective topical effects that lessen the amount of
corticosteroids transferred into breastmilk (see
Chapter 5 for more information). Theophylline
(Theo-Dur, Slo-BID, Slo-phyllin) is used less fre-
quently now. The infant receives only a small per-
centage (< 10 percent) of the maternal dose
(Ellsworth, 1994) but the drug may occasionally
cause infant irritability and insomnia.

Smoking
Women who smoke are less likely to intend to
breastfeed, less likely to initiate breastfeeding, and
likely to breastfeed for a shorter period of time than
nonsmokers (Amir & Donath, 2002). The fat con-
tent of breastmilk of smoking mothers is lower than
nonsmokers and contains nicotine. The mother
who smokes also exposes her infant to second-hand
smoke that raises inhaled carbon monoxide to un-
safe levels, aggravates allergies, and increases his
risk of respiratory illnesses (Horta et al., 1997). Ma-
ternal cigarette smoking is associated with a 20 to
35 percent increase in respiratory illnesses. The
breastfeeding smoker is also at greater risk for
breast abscess (Bundred et al., 1992) and breast
periductal inflammation (Furlong et al., 1994).

Despite the damning evidence about the detri-
mental effects of smoking, Amir and Donath (2002)
maintain that the reasons smokers breastfeed less
often and for a shorter period are psychological, not
physiological. Their study shows that some women
who smoke can and do breastfeed for a long dura-
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tion of time, debunking a consistent negative phys-
iological effect on lactation. Our concern about
smoking and breastfeeding begs the question:
When we insist that women do not smoke and
breastfeed, do we invite the possibility that some
mothers will give up breastfeeding rather than stop
smoking?

Poison Ivy Dermatitis
Breastfeeding mothers, like everyone else, can de-
velop a painful dermatitis from poison ivy, espe-
cially during summer months. Poison ivy is caused
by contact with an oil in the sap of plants called
urusion. A contact dermatitis, poison ivy can be
spread by contact. Nursing mothers who contact
poison ivy can continue to breastfeed but they
should avoid contact between the area of the der-
matitis and the baby, especially around his mouth
(La Leche League International, 2001a). Poison ivy
is usually treated with 1 percent hydrocortisone
ointment applied to the affected area or by oral
prednisone.

Diagnostic Studies Using 
Radioisotopes
The degree of interference with lactation from ra-
dioactive drugs depends in part on the proposed
dose and on the radioactive element to be used.
Such elements as iodide are selectively concen-
trated in human milk; thus their use may interrupt
breastfeeding for a longer period (Romney, Nick-
oloff, & Esser, 1989). Studies using radioactive iso-
topes usually require that breastfeeding be
interrupted until nearly all radioactivity is excreted
in order to avoid its passage to the infant. Most
studies use an isotope such as technetium 99, which
has a short half-life (4 hours) (Evans et al., 1993). Io-
dine isotopes (123I and 131I) have much longer
half-lives, and breastfeeding has to be interrupted
for a longer period (Robinson et al., 1994).

Gallium 67 requires 2 weeks before nursing is
safe to resume. In one study, pumping the breasts
did not appreciably reduce the radioactivity of the
milk during the period when the mother had to in-
terrupt breastfeeding for her baby’s protection
against the radioisotopes to which the mother was

exposed (Weiner & Spencer, 1994). In some cases,
transmission can occur directly from the mother
even when she cuddles the baby (Coakley & Mount-
ford, 1985). Ways to reduce the effects of radiation
therapy are presented in Box 16–5. More informa-
tion can be obtained from the Nuclear Regulatory
Commission at http://neonatal.ttuhsc.edu/lact/
html/radio.html.

BOX 16–5

Reducing an Infant’s
Radiation Exposure
from the Breastfeed-
ing Mother

1. Ensure that the investiga-
tion is essential; avoid un-
necessary tests.

2. Request that the physician
reduce the dose to the min-
imum required to obtain a
diagnostic result.

3. Change the radiopharma-
ceutical to one with less
concentration in the milk or
other more favorable dosi-
metric properties, includ-
ing a shorter half-life.

4. Balance the inconvenience
and disadvantage of in-
terrupting breastfeeding
against the potential risk of
exposure to the infant.

5. Consider interruption of
breastfeeding rather than
weaning baby from the
breast.

Source: Adapted from Coakley &
Mountford (1985).
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The Impact of Maternal Illness and
Hospitalization
Hospitalization of a mother is a traumatic experi-
ence for all members of the family. A mother faced
with separation from her infant, whether brief or
prolonged, is a mother in crisis. For the breastfeed-
ing woman and her infant, it is essential that ongo-
ing, intimate, and regular contact be maintained. A
mother with an acute illness is now more likely to
be treated as an outpatient rather than to be hospi-
talized. As a result, separation because of hospital-
ization is not as frequent a barrier to breastfeeding
as it was a few years ago.

If hospitalized, the baby should be allowed to
room-in with the mother or at least be brought to
her for breastfeeding at frequent intervals. Nurses
and lactation consultants can be advocates for
changing polices and for relaxing hospital restric-
tions that place an unnecessary additional hardship
on families.

A mother who is chronically or acutely ill may
find that the decisions about her health care and ad-
vice regarding breastfeeding are divided among her
obstetrician, the baby’s pediatrician, and the med-
ical specialist. Additional health-care professionals
such as a dietitian, nurse practitioner, or physician’s
assistant may be involved. Even when all agree that
breastfeeding is desirable, childbirth may be riskier
for the mother and infant, and they are more likely
to be separated postpartum. Although it is possible
to establish breastfeeding after an initial separation,
it can be more difficult, especially if the separation
lasts more than a few days (Coates & Riordan,
1992). Moreover, when an illness is associated with
a reduced milk supply, the mother is further trau-
matized when she is lectured about breastfeeding
more often and about “supply and demand” when
the care provider does not first assess the total pic-
ture and the possibility that she is already breast-
feeding frequently.

Chronic illnesses present a somewhat different
potential dilemma for the breastfeeding mother and

the clinician assisting her. Not surprisingly, women
with disabilities are likely to be depressed. They
also worry about their children more than other
mothers (Harrison & Stuifbergen, 2001). In some
cases, the nature of the chronic illness and its effect
on the mother’s functioning may interfere to a
greater or lesser extent with her ability to breast-
feed. In other cases, creative alternatives to “usual”
solutions are all that is needed to give the mother
the opportunity to experience the same infant feed-
ing as do those mothers who do not have a chronic
illness. Additionally, drug therapy, particularly be-
cause it is likely to be long-term, may pose risks to
the breastfeeding infant that are not an issue if the
mother has an acute, self-limiting illness. Thus the
clinician needs to look beyond the illness itself and
examine how the condition is being managed and
what the mother wants to do, given complete infor-
mation relating to the risks and benefits of breast-
feeding to herself and her baby in light of her
chronic illness. In many cases, the therapy of choice
need not be changed because it poses no dangers
for the suckling infant.

Care must be taken to accurately interpret 
the mother’s desire to begin or to continue breast-
feeding when faced with uncommon difficulties or
situations. Occasionally, when an illness or a breast-
feeding problem occurs, health professionals may
be asked to give permission to wean to a woman
who no longer wants to continue breastfeeding.
Even if there is no reason to wean, a relatively
minor difficulty can occasionally present a mother
with a socially acceptable “out” from a situation
that she finds emotionally uncomfortable or finds
inconvenient for her lifestyle. The comment––that
the physician, lactation consultant, or nurse “told
me to wean” because of a problem––may partially
reflect the mother’s own desires. Avoiding judg-
mental responses and encouraging her to air con-
flicting feelings may enable the mother to place her
breastfeeding experience in context, so that she can
focus on the positive aspects of her experience
rather than on its more problematic elements.

S u m m a r y

This chapter reviewed health conditions that relate
to the lactating mother and suggested interventions
that facilitate the lactation process. Admittedly, this

discussion does not include the full range of acute
or chronic disease that the health professional will
find in practice. To find information on other health
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K e y  C o n c e p t s

● Women with type I diabetes should be encour-
aged to breastfeed their infants. If breastfeeding
is delayed, the mother should be encouraged to
begin expressing or pumping her milk as soon
as she feels able.

● Lactating women with type I diabetes have
lower milk prolactin concentrations than do
women without diabetes, causing a delay of
about one day in lactogenesis II.

● For the untreated breastfeeding woman, hy-
pothyroidism can result in a reduced milk sup-
ply. If replacement therapy (0.25 to 1.12 mg of
sodium levothyroxine or equivalent doses of
other thyroid preparation) is adequate, the re-
lief of the symptoms and an increase in the
milk supply can be dramatic.

● Polycystic ovarian syndrome can interfere with
the production of hormones necessary for full
lactation and lead to high levels of testosterone.

● Theca lutein cysts, an unusual condition where
ovaries are enlarged by multiple cysts that pro-
duce a high level of testosterone, usually delays
lactogenesis. Several weeks postpartum, the
cysts resolve and the testosterone level returns
to normal.

● Mothers with cystic fibrosis can breastfeed. The
breastmilk of these mothers contains nutrients
sufficient to supply the energy needs of the nurs-
ing infant despie some differences in lipid com-
position. The mother’s diet should be closely
monitored to avoid excessive weight loss.

● Women with tuberculosis who have been
treated appropriately for 2 or more weeks (and
who are otherwise considered to be nonconta-
gious) may and should breastfeed (American
Academy of Pediatrics, 1997a; World Health Or-
ganization, 1998). If the mother is acutely ill with
TB, breastfeeding may have to be interrupted.

● US women are routinely screened for group B
streptococcus (GBS), a leading cause of neona-
tal sepsis. Those at-risk for GBS infection are

given antibiotics intravenously during labor
and can breastfeed.

● Excessive postpartum bleeding can inhibit lac-
togenesis. Breastfeeding is encouraged, espe-
cially because suckling causes the uterus to
contract. In addition to packed red blood cell
transfusion, the mother usually receives intra-
venous oxytocin and then Methergine.

● Relactation is restimulating lactation days,
weeks, or months after lactation has ended. In
developing countries, relactation is done to en-
able breastfeeding after an untimely weaning as
part of rehydration therapy for seriously mal-
nourished infants. Relactation is easier if the in-
terval between the end of the pregnancy and
relactation is short. A milk supply can be
reestablished with sufficient, regular stimula-
tion. Hormonal preparations are not necessary
in all cases.

● Induced lactation involves taking hormones to
mimic pregnancy and stimulate production of
breastmilk. Protocol for induction typically be-
gins with an oral combination hormones (pro-
gesterone/estrogen), followed by Domperi-
done or Reglan, regular pumping of the
breasts, and finally suckling by the infant.

● Blessed thistle and fenugreek seed are popular
herbs taken to increase breastmilk supply, al-
though almost no scientific evidence supports
their effectiveness.

● Women with autoimmune conditions should be
encouraged to breastfeed. Rheumatoid arthritis
and lupus symptoms usually go into remission
during pregnancy and then relapse postpartum.
Women with lupus sometimes have a reduced
milk supply.

● In the case in which a mother has seizures,
breastfeeding is in no way contraindicated.
Dropping or harming the infant during a
seizure is no more probable during breast-
feeding than during bottle-feeding. With a few
exceptions, antiepileptic drugs do not consti-

problems that the mother may develop while she is
lactating, we recommend gynecological and med-
ical-surgical texts for physicians and nurses that

more thoroughly discuss the conditions described
here and others not addressed.
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tute a contraindication for breastfeeding al-
though the infant is monitored for idiosyncratic
reactions.

● Women who suffer from severe postpartum de-
pression should be supported, closely moni-
tored, and medicated. First-choice medications

for breastfeeding women with severe depres-
sion are sertraline (Zoloft) and paroxetine
(Paxil). Sertraline has the least drug-interaction
potential. Saint-John’s-wort is no more effective
than a placebo in treating major depression
(Shelton et al, 2001).

I n t e r n e t  R e s o u r c e s

Information on domperidone:
www.bflrc.com/newman/breastfeeding/
domperid.htm

Information on radiotherapeutics and breastfeeding
from the Nuclear Regulatory Commission:
http://neonatal.ttuhsc.edu/lact/html/radio.html.
National Women’s Health Information Center:
www.4women.gov
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17
C H A P T E R

The decision to return to work soon after childbirth
and to continue breastfeeding presents a unique
challenge for women, and it is becoming an in-
creasingly common choice in the United States and
other industrialized countries. Women who desire
to continue to breastfeed when they return to work
may face difficulties, especially if their worksite
lacks a supportive environment and their work 
duties and schedule lack flexibility. This chapter 
focuses on breastfeeding and working women, and
the influence of maternal employment on breast-
feeding practice and duration. Strategies for con-
tinued breastfeeding and employment for the
individual will be described, as well as workplace
and community strategies.

Why Women Work
Women have always worked, either paid or unpaid.
The focus of this chapter is on paid work outside

Maternal Employment 
and Breastfeeding
Karen A. Wambach and Wilaiporn Rojjanasrirat*

the home in combination with breastfeeding. The
majority of women work in order to earn the
money needed to support their families (US De-
partment of Labor, 1996). However, many more
women today than in previous years are the sole
supporter of their families; some are married to
men who are underemployed, and others are
putting their partners through school. Many
women also work because they gain self-esteem by
being valued for their marketable skills. In addition,
the social rewards of the time spent with other
adults on the job help women to feel good about
themselves––to feel as if they are improving the
skills for which they have been educated (at what-
ever level) and that they (and their skills) are not
going to stagnate or become outdated from lack of
use. The most common reasons that women give
for returning to employment during the first few
months postpartum are financial constraints, self-
fulfillment, workplace policy, work-motivation, and
family/baby-motivation (Killien, 1993). In a quali-
tative study of factors influencing single mothers’
employment status, women expressed a sense of
obligation to their children and responsibility for
providing a nice home, food, and clothing (Young-
blut et al., 2000).

*The authors acknowledge Kathleen Auerbach, the chapter’s
original author, and thank Amal Omer-Salim for her contri-
bution on the International Labour Organization.
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Historical Perspective
Work has played a prominent role in women’s lives
for centuries. Prior to the Industrial Revolution,
women played two active roles: raising a family and
working predominantly in the home. In 1800, only
5 percent of white women worked outside the
home (Begun, Blair, & Quiram, 1998). Factors in-
fluencing married women to seek employment dur-
ing the early industrial period were due to wartime
demand for labor, mandatory schooling for young
children, a decline in fertility rates, and inadequate
earnings by men. The proportion of women in the
labor force went from 9.7 percent in 1870 to 20 per-
cent in 1940. The proportion of married women in
the labor force increased from 5.6 percent in 1900
to 15.2 percent in 1940 (Marshall & Paulin, 1987).
By 1951, women comprised one third of the work-
ing population (Myrdal & Klein, 1956).

In 1978, working wives contributed only 26
percent to family income. Employment rates for
women have increased considerably since 1960 for
both single and married women.

The reported numbers of working women
varies with age of the youngest child, marital 
status, and race. Rates of employment were high-
est among married women with young children.
In 2001, 51 percent of married women returned to
the labor force while their children were under the
age of one, with 67 percent of those women 
working full-time (US Bureau of Labor Statistics,
2001). Working wives and mothers are the rule
rather than the exception, and many of these
women will return to work during the period when
they are most likely to be breastfeeding. In spite
of this reality, women continue to complain that
the workplace culture neither supports nor respects
families. Many women report that neither their em-
ployers nor public policy adequately recognizes or
supports women’s family responsibilities (Killien 
et al., 2001).

The patterns of women’s employment have
changed in the last four decades, as shown in Table
17–1. In the 1960s and 1970s, the employment of
married women tended to be intermittent, with
women more often working until they began bear-
ing children. Women would then return to work
after their children reached school-age.

The Effect of Work on Breastfeeding
The findings of the most recent Ross Laboratories
Mothers Survey (RLMS) indicate that the preva-
lence of breastfeeding initiation and breastfeeding
to 6 months of age in the United States has reached
its highest recorded levels, 69.5 percent and 32.5
percent, respectively (Ryan, Wenjun, & Acosta,
2002). The high employment rates among women
with infants under 1 year of age indicate that many
mothers will attempt to combine breastfeeding and
employment.

For many women in the United States, the
workplace seems to be incompatible with breast-
feeding for a longer period. The RLMS reported
that women started off breastfeeding at about the
same rate whether or not they were employed (66
percent versus 69 percent), but by 6 months post-
partum continued breastfeeding differed substan-
tially between these groups. Only 25 percent of
full-time employed women versus 36 percent of un-
employed women continued to breastfeed at 6
months. Other studies confirm the RLMS findings
(Chezem, Montgomery, & Fortman, 1997; Dodgson
& Duckett, 1997; Fein & Roe, 1998; Visness &
Kennedy, 1997). Among mothers who return to
work while continuing to breastfeed, those who ex-
clusively breastfeed (no formula supplementation)

Table 17–1

LABOR FORCE PARTICIPATION
RATE OF MARRIED WOMEN
WITH CHILDREN UNDER 6
YEARS OF AGE

Year Participation Rate (%)

1960 18.6

1970 30.3

1980 45.1

1990 57.4

2000 65.3

Source: US Census Bureau (1998, 2000).
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are more likely to continue any amount of breast-
feeding longer (Hills-Bonczyk, 1994; Piper & Parks,
1996). In addition, when a mother viewed breast-
feeding as a special time with the baby that she did
not want to give up, she was more likely to breast-
feed longer. Research also indicates that working
full-time or more than 20 hours per week compared
to part-time, has a significant negative influence on
breastfeeding duration (Hills-Bonczyk, 1993; Lind-
berg, 1996; Ryan, Wenjun, & Acosta, 2002). Most
international studies, particularly those conducted
in developing countries, report that working nega-
tively affects breastfeeding (Rea et al., 1999;
Yimyam, 1998; Yimyam & Morrow, 1999).

Lindberg (1996) used a role-incompatibility
model to explain why some employed women
breastfeed and others do not. She noted that
women working part-time were more likely than
full-time workers to breastfeed, and that more
women quit breastfeeding in the same month that
they returned to work, supporting her contention
that these two behaviors––breastfeeding and work-
ing––are viewed by many as being incompatible.
The longer women delayed their return to work,
the lower the negative effect of employment on
their breastfeeding experience.

Types of occupations were also associated with
duration of breastfeeding. Women who were classi-
fied as professional, administrative, or managerial
had a longer duration of breastfeeding than did
women in the lower-skill occupations such as cleri-
cal and service jobs (Hills-Bonczyk, 1993; Piper &
Parks, 1996). In general, there is a need for more re-
search into the experiences of clerical, industrial,
and service workers with combining breastfeeding
and employment.

Strategies to Manage Breastfeeding
and Work

Prenatal Planning and Preparation

Just as pregnancy is a time of planning that focuses
on caring for and feeding a baby, pregnancy is the
best time to plan for one’s return to the employ-
ment scene. Some women have already thought
about a plan, often before they become pregnant.
They must sort out the many myths that exist about

breastfeeding, especially those saying that combin-
ing breastfeeding and employment is difficult and
not worth the effort. Thus the health-care worker
who has contact with the employed pregnant
woman does her a great service simply by asking
how she plans to combine breastfeeding and return
to work. In some cases, the mother’s reply to such
a question will identify fallacies that need to be de-
bunked and areas of information that need to be
shared. For mothers who are ambivalent or unde-
cided about continued breastfeeding after returning
to work, health-care workers can share what Neifert
(1998) and Bocar (1997) suggest as benefits: (1) op-
timal infant health, growth, and development; (2)
fewer work absences due to infant illness; (3) lower
expenses for infant health care; (4) improved per-
sonal health and well-being; (5) lower expenses for
infant nutrition; (6) less energy and time spent for
purchasing, storing, and preparing formula; (7) feel-
ing more connected to the baby during the work-
day when pumping; (8) periodic lactation breaks
that restore mother’s perspective; and (9) the op-
portunity to restore feelings of closeness while nurs-
ing the baby when back together.

The health-care worker should begin by en-
couraging the pregnant woman, especially the first-
time mother or breastfeeder, to learn as much as
she can about breastfeeding and how to get off to a
smooth start when breastfeeding after returning to
work. This includes learning about infant feeding
patterns, breast pump alternatives, milk expression
and storage, and maintaining the optimal milk sup-
ply (Meek, 2001). Various books, pamphlets, and
Web sites may also provide the woman with helpful
information (see the Internet Resources and other
sources of information listed at end of this chapter).

The woman should also talk with women who
have combined breastfeeding and employment to
learn practical tips. Breastfeeding classes, especially
those with an emphasis on planning for return to
work while breastfeeding, can be very helpful and
can boost a mother’s knowledge and confidence
about breastfeeding. Rojjanasrirat (2000) tested a
prenatal educational intervention to prepare pri-
miparae to combine breastfeeding and employ-
ment. The education focused on an individual plan
for combining breastfeeding and employment
along with involvement of the partner/significant
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other, and role modeling by employed, breastfeed-
ing women. The researcher found a favorable trend
among the experimental group, indicating they
breastfed for longer durations than those in the 
control group.

The health-care provider can next help the
mother to begin planning for breastfeeding when
she returns to work. The timing of the return 
to work should be decided before the baby ar-
rives and in most cases is planned with her fam-
ily and her employer. The constraints of official
maternity leave and family financial needs often
determine the timing. However, the longer that a
mother can stay at home after birth the better, as
demonstrated by research showing a detrimental
effect of shorter maternity leave on breastfeeding
duration (Duckett, 1992; Lindberg, 1996; Piper &
Parks, 1996).

The employed pregnant woman will want to de-
termine whether her workplace is supportive of
breastfeeding so that she can use her work breaks to
nurse her baby or to  express milk. She must also de-
termine if there is a private and clean space to ex-
press her milk and facilities to store it (see Figure
17–1). An open discussion with the employer about

the benefits of continued breastfeeding after return
to work––for example, reduced absenteeism (Co-
hen, Mrtek, & Mrtek, 1995)––may be useful in gain-
ing employer support. There is further discussion
about worksite considerations later in this chapter.

Another area that the health-care provider
should inquire about is child-care decisions. Has 
a child-care provider been chosen or is there 
on-site day care in the workplace? Is the child-
care provider supportive of continued breastfeed-
ing after return to work? Is the child-care provider
knowledgeable about breastfeeding and human
milk qualities (e.g., rapid digestibility)? Is the child-
care provider familiar with how to store and warm
human milk? In addition, the mother needs to ask
how babies are fed at the day-care center––specifi-
cally, are they given a bottle to hold while lying
alone in a crib or on a pad on the floor, or are they
held? Information sources such as La Leche League
International’s pamphlet, The Balancing Act, ad-
dresses issues that many employed mothers face
while breastfeeding and includes tips on how to
prepare the child-care provider for the breastfeed-
ing infant. Further discussion on child-care issues is
found later in this chapter.

FIGURE 17–1.
Expressing breast-
milk in the work-
place.
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Finally, the health-care provider should discuss
different work options and the woman’s specific
plans or goals for breastfeeding while employed.
Will she work full-time or part-time? Women who
work part-time breastfeed longer (Hills-Bonczyk,
1993; Lindberg, 1996; Ryan, Wenjun, & Acosta,
2002). Working at home is an option for some
mothers, particularly where electronic linking to
the job via computer modems and fax machines is
possible. Telecommuting offers an opportunity for
parents who previously worked elsewhere to con-
tinue employment while remaining at home with
an infant or young child. It also enables the new
mother to resume an organized way of life while
she learns that a freer form to the day that recog-
nizes when a baby’s needs come into play has its
own rewards. However, even these workers go into
the workplace at least part of the week to attend
meetings and to share their work with others in
face-to-face encounters. When preparing to engage
in telecommuting, mothers are often asked to retain
established child-care arrangements in order to
maintain some degree of separation between home
and work activities, even if the site is the same.

Yet another employment option is job-sharing.
Advantages to the employer may include greater
productivity, greater worker satisfaction, and lower
turnover. One study of two community-based pri-
vate practice physician groups with 13 years of job-
sharing (Vanek & Vanek, 2001) found that
job-sharers perceived their situation as successful
and most wanted to continue. They had signifi-
cantly higher job satisfaction than their counter-
parts who did not job-share. The flexibility of
job-sharing may be appropriate for an employee
who wishes to maintain work skills while avoiding
stress and burnout, which may occur with having
young children.

Return to Work

The day on which a mother returns to work, even
when she has prepared for it throughout her time at
home after the baby’s birth, is often characterized
by the emotional and physical tugs she feels, the
tears that slide unbidden down her cheeks, and the
many times she pulls out pictures of the baby to
share with her coworkers. Rarely is this day one in
which she is as productive as she was prior to the
baby’s birth.

Informing the mother that her first day back is
one for showing off the baby photos and straight-
ening her desk so that her infant’s picture is promi-
nently displayed is one way to let her know that
things will not be the same and that however pre-
pared she thinks she is, it may be one of the most
difficult days she will experience. The depth of her
attachment to the baby means that regardless of the
baby’s age, this day simply will be one to “get
through.”

The timing of return to work––particularly if it
is full-time employment––will influence the specific
problems that the breastfeeding mother encounters
and the length of time that she may have to deal
with them. Breastfeeding problems typical of the
early postpartum include the following:

● Concern about an inadequate or fluctuating
milk supply

● Engorgement
● Leaking
● Baby’s need for frequent feedings
● Baby’s frequently changing feeding patterns,

including appetite spurts and nighttime nursing

Added to these difficulties is the mother’s low re-
serve of energy and fatigue (Wambach, 1998). The
helping professional should inform the mother that
each of these difficulties will resolve over time and
that the longer she is home with the baby, the less
likely is it that any of these issues will prove insur-
mountable. None of these issues are major obstacles
after the baby is older than 4 months; pointing this
out may encourage her to see that these difficulties
need not reduce breastfeeding duration when the
mother returns to work very soon after her baby’s
birth. This information may also assist her in mak-
ing decisions about the length of her leave from
work, if she has an opportunity to extend it beyond
the usual 4 to 6 weeks.

Helping the mother to maintain realistic expec-
tations about her first days on the job will enable
her to see that most of the problems that she en-
counters will not be specific to breastfeeding
(Thompson & Bell, 1997) but rather will be specific
to the overworked woman with a family. However,
how she plans to breastfeed can make a difference.
For example, women who practiced exclusive
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breastfeeding in the first postpartum month and
whose postpartum behaviors were consistent with
their prenatal intention to fully or partially breast-
feed were more likely to breastfeed longer than 6
months after returning to work (Piper & Parks,
1996). Hills-Bonczyk (1993) reported that women
who returned to work and provided only breast-
milk to their infants made their return earlier, and
worked fewer hours, than those women who breast-
fed and used supplemental formula.

There are many ways in which breastfeeding
can be continued after the mother returns to work:
hand expressing breastmilk, breast pumping, hav-
ing the baby brought to the mother during meal
breaks, or substituting formula for those feedings
that occur during the mother’s workday. Each of
these alternatives represents an option that deserves
discussion. In cases in which a family history of al-
lergies has been identified, formula use should be
avoided for as long as possible.

Hand Expression and Pumping

Prior to the mother’s return to work, the lactation
consultant or other health-care worker who is coun-
seling the mother will want to discuss the need to ex-
press milk when she is away from her baby.
Decisions must be made regarding how much
breastmilk the mother desires for her baby’s diet: all
breastmilk or a combination of breastmilk and com-
mercial formula. This decision and the baby’s age
upon return to work will determine the need and fre-
quency for milk expression, either by hand or pump.

Based on their now classic research, Auerbach
and Guss (1984) suggested that 7 to 10 days before
the mother returns to work is a good time for her to
begin practicing expression and pumping and to
begin stockpiling milk. Other authors suggest that 2
weeks is needed to become proficient at pumping
and to start building a supply of milk (Bocar, 1997;
Wyatt, 2002).

As a general rule, the earlier in the postpartum
period the mother returns to full-time work, the
more frequently she will need to express or pump
her breasts. Expressing milk at work to give the
baby human milk feedings in the mother’s absence
is only one reason for doing so. The mother is also
protecting her baby from infections and allergies.
In addition, the mother who is comfortable is a

more efficient worker. Painful engorgement con-
tributes to embarrassing leaking, an increased risk
of mastitis from milk stasis (Hager & Barton, 
1996; Fetherston, 1998; Thompson, Espersen, &
Maigaard, 1984), and reduction of the milk supply
from overfull breasts.

For a baby who is younger than 2 months old,
1 to 2 oz for each feeding will usually be sufficient.
When the mother begins expressing milk, she may
be dismayed that she obtains so little (sometimes
barely enough to cover the bottom of a small 4-oz
bottle). However, each time she expresses, she will
probably obtain more milk. Just as she had to learn
to breastfeed, her body needs to learn to respond to
the stimulation of hand expression or breast pump-
ing in order to trigger milk ejection. Mothers should
expect no more than half an ounce with the first
several pumping or expression sessions.

During practice sessions, the mother should ex-
press or pump in the morning, when she is more
likely to feel rested and when she may have more
residual milk volume, rather than later in the after-
noon or evening. Usually two practice sessions,
timed about 1 hour after two consecutive morning
feedings, are sufficient to develop her milk-expres-
sion skills. Mothers who feel particularly full late in
the evening have also found that expressing at this
time helps to build up a sizable stockpile of milk.
Remind the mother that the milk she obtains in this
way is “excess,” not an indication of the amount of
milk the baby obtains. Furthermore, milk is still
present in the breasts after all breastfeedings, re-
gardless of the rate at which the baby is growing
(Daly & Hartmann, 1995).

When planning pumping sessions at work, the
employed mother may choose to practice the
5–15–5 rule. The fives refer to two very short,
pump-for-comfort sessions in the midmorning and
midafternoon. Rarely do such periods last longer
than 5 minutes. Some mothers will choose simply
to express briefly until the breast fullness that they
are feeling has subsided and discard the milk.
Other women will save this milk and combine it
with milk from a later, longer pumping session. At
a meal break, the mother then expresses or pumps
her breasts for 10 to 20 minutes and saves this milk
for later use. As the mother becomes adept at ex-
pressing or pumping and as her baby gets older, she
may find that she can reduce the duration of each
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expression period or the number of pumping ses-
sions to two and then to one per day. Some women
have combined the midmorning and midafternoon
coffee breaks into a single longer period that is
more conducive to breast expression.

When babies are cared for near the workplace,
mothers may use this time, as well as lunchtime, to
go to the baby for a relaxed midday nursing or
sometimes they have the baby brought to them. In
either case, breastfeeding stimulates the breasts
more effectively than do the best electric pumps or
the accomplished mother who hand expresses her
milk. Furthermore, both parties enjoy their time to-
gether; the baby is nourished and nurtured at the
breast, and the mother may also grab a quick sand-
wich at the babysitter’s house or child-care center.

Although hand expression is an option, most
mothers in our technology-focused culture choose
to use a mechanical pump of some kind (automated
or nonautomated). She will need to rent or pur-
chase this equipment. Many mothers actually pur-
chase a pump prior to giving birth––a good way to
avoid making decisions about the best pump for
them during the very busy time following birth and
leading up to returning to work. The questions in
Box 17–1 are a useful guide for the mother who is
planning to pump her breasts.

There is a pump that is best suited for each
mother’s needs, including how negative pressure is
exerted, maintained, and released; how easily the
pump can be cleaned; and its comfort, cost, and
convenience (Biancuzzo, 1999, p. 420). An impor-
tant consideration in selecting a breast pump is that
it must be easy to clean. If the user cannot be as-
sured that cleaning is possible at home or work,
with or without a dishwasher, the pump should not
be purchased.

The pump should be easy and comfortable to
use. Comfort depends upon closeness of fit of the
pump flange on the mother’s breast, to the angle of
“pull” of cylinder-style pumps, and other factors as
yet undetermined. The angle of the flange varies
from one pump to another, as do the shape, size,
and degree of fullness of each mother’s breasts. Op-
timally, the mother should experiment with several
pumps before purchasing one. The next best alter-
native is for her to talk with other mothers who are
successfully pumping and compare the efficiency
and reported comfort of different pumps, keeping

in mind that what works for one person may not
work for another. The health-care worker who as-
sists the mother should be familiar with the many
types of pumps available and criteria for choosing
the pump that best fits the mother’s needs. Addi-
tionally, pump instructions should be reviewed to
determine whether the pictures demonstrating use
of the equipment are accurate.

If the mother cannot obtain replacement parts
or extra pieces without purchasing an entirely new
kit, the cost of using the pump may become pro-
hibitive. The same is true if she plans to use a bat-
tery-operated pump with cost-effective batteries or
a rechargeable battery pack. The least expensive
breast pumps tend not to have replacement parts.
Because double pumping is more effective in ob-
taining milk quickly than is pumping each breast
separately (see Figure 17–2), electric pumps that do
not offer this option should be carefully considered
(Auerbach, 1990b).

Efficiency of the pump is a factor of impor-
tance. Efficiency needs to be gauged by whether the
mother is comfortable with the pump during its use,
whether her breasts feel softer after using the pump,
and whether, over time, the amount of milk she ob-
tains tends to increase. When she begins offering
solid foods, breastfeedings become less frequent or
shorter. At that time, the amount obtained by
pumping usually declines. If the foregoing effi-
ciency criteria are met, the pump can be considered
efficient. See Chapter 12 for an in-depth discussion
of breastpumps.

Human Milk Storage

Human milk is a dynamic substance that kills bac-
teria. This ability is highest in the first several hours
after expression, even when it is not refrigerated
(Ogundele, 2000), and some investigators have re-
ported that colony counts remain low in such milk
for at least 48 hours (Hamosh et al., 1996). For this
reason, when women use careful hand washing and
clean containers in which their own fresh milk is
stored for less than 6 to 8 hours prior to refrigera-
tion, they are not endangering their healthy babies
(see Box 17–2). Other mothers who prefer to refrig-
erate their milk should do so in a clean, capped,
glass or plastic container and use the milk within 8
days after it has been refrigerated (Pardou et al.,
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BOX 17–1

Questions to Ask a Mother Who Is Planning to Use a 
Breast Pump

1. Is there a pump available for express-
ing her milk in the workplace?

2. What is the experience of other
women who have used the breast
pump in the workplace?

3. Is an automated or nonautomated
pump needed based on frequency of
use?
● For occasional use (once a week)––hand

expression or nonautomated pump
(suck/release totally regulated by
mother)
● Cylinder pumps
● Trigger or handle pumps

● For part-time (once a day) or depen-
dent (frequent pumping)––automated
pump
● 20 cycles per minute

Partially or fully automated

Battery-operated or battery-
electric

● 21–40 cycles per minute

Partially or fully automated

Compression component with
some

Electric
● More than 40 cycles per minute

Fully automated

Bilateral pumping possible

Most effective in mimicking in-
fant sucking

4. Is the pump easy to clean? Are wash-
able parts dishwasher safe?

5. Is the pump easy to assemble, disas-
semble, and use?

6. Is the pump physically comfortable to
use?

7. Is the pump effective in obtaining
milk quickly? Can the suck/release
mechanism be adjusted easily? Is the
pump self-cycling? Is the suction ade-
quate?

8. Are the instructions accompanying
the pump understandable, accurate,
and easy to follow?

9. What is the cost (initial investment
and daily, weekly, or monthly rental
fee) of using the pump?

10. Are extra or replacement parts avail-
able without having to purchase a new
kit?

11. Are both single and double pumping
options available if desired?

12. What have other mothers reported
about using specific equipment?

13. What size and weight is the pump?

14. How much noise does it make?

15. Can standard bottles be used to collect
the milk?

16. Does the mother feel emotionally and
psychologically comfortable pumping
her milk? If she does not, has she con-
sidered expressing her milk by hand
or breastfeeding without expressing
her milk for the periods when she is
separated from her baby?

Source: Adapted from Auerbach (1990a); Bian-
cuzzo (1999); Bocar (1997).
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1994). Polyethylene bags designed for milk collec-
tion and storage are also appropriate; however
there can be fat loss in these bags (Tully, 2000).

If a mother plans to use the milk before 8 days,
it should be refrigerated rather than frozen, as sug-
gested by Pardou et al. (1994) who found that an-
timicrobial properties were better preserved with
refrigeration rather than freezing. With regard to vi-
tamin C content in milk, longer storage equates to
greater loss, as found by Buss et al. (2001) who rec-
ommended using milk in the refrigerator within 24
hours or under 1 month in a freezer. Milk stored in
the freezer compartment of a refrigerator (top, bot-
tom, or side models) should be placed as far away
from the door as possible; most mothers use frozen
milk within 1 month of the date when it was ex-
pressed. If a deep-freezer is used to store the milk,
it can be used up to 6 months after the date of ex-
pression. The mother should be reminded that
human milk is a substance that is matched to the
baby’s age: milk obtained when the baby was 3
months old will not as completely meet that same
baby’s needs when he is 6 months old. Therefore
she should label the milk with the date expressed
and use the milk that was expressed first.

If the mother finds that her milk changes in
odor or consistency after storage, or if the baby FIGURE 17–2. Double pump set-up with blue ice for

chilling expressed milk in the workplace.

BOX 17–2

General Guidelines for Storing Human Milk

● Always use a clean container.
● Label each container with date and time

of the earliest contribution to the con-
tainer, particularly if “layering” different
expressions into the same container.

● Store milk in the approximate quantities
that the baby is likely to need for one
feeding.

● If refrigerated within 6 to 8 hours, store
in a clean, tightly capped container for
the unrefrigerated interim period.

● If refrigerated, use within 8 days.*
● If frozen in a refrigerator freezer section,

use within 1 month.*

● If frozen in a deep-freezer, use within 6
months.*

● Discard any remaining milk that was not
used at the feeding for which it was
thawed and warmed.

● Match the “age” of the milk as closely as
possible to the baby’s age in order to opti-
mize the degree of fit between the baby’s
needs and the properties of the milk.

*Shake while thawing to remix the creamy portion
that separates during storage.
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begins to refuse it, the mother may need to reduce
the storage time and freeze rather than refrigerate
in order to avoid possible adverse reactions. Once
the milk has been refrigerated or frozen, it should
be thawed and warmed to body temperature by
placing it under the faucet in a sink and running
gradually warmer water over the container. It is in-
appropriate to thaw milk at room temperature; this
practice enables bacteria to multiply in the milk.
Neither should it be heated very quickly on a stove
or in a microwave oven. Although some research
(Carbonare et al., 1996; Ovesen et al., 1996) sug-
gests that microwave heating does not negatively
impact immunoglobulins (IgA) and nutrients (vita-
mins B1 and E, linoleic and linolenic acids), mi-
crowave heating nearly always results in uneven
distribution of the heat. This can go unnoticed be-
cause the container rarely feels as warm as the cen-
ter portion of the fluid; thus the milk can be too hot
in some spots and substantially cooler in others.
Even water-warmed milk should be mixed well and
tested on the inside of the caregiver’s wrist before
offering it to the baby. Mixing should be done not
only for heat distribution but also to ensure that the
creamy portion of the milk is redistributed.

The fat content of milk is altered with refriger-
ation as well as when the milk is frozen and then
thawed for reuse (Pardou et al., 1994; Hamosh et
al., 1996). Loss can be minimized when the con-
tainer is shaken gently before offering its contents
to the baby, and single-serving amounts should be
stored to prevent wastage. When giving thawed
milk, the unused portion should be discarded to
prevent bacterial colonization. Mothers should be
told not to refreeze thawed milk. However, small
amounts of fresh milk can be added to frozen milk.

Fatigue and Loss of Sleep

Fatigue is an issue for all parents. In comparison to
women who bottle-feed their infants, fatigue among
breastfeeding women in the first 3 months postpar-
tum is more pronounced (Pugh & Milligan, 1993).
Using Pugh and Milligan’s childbearing fatigue
framework in a small pilot study (N = 41), Wambach
(1998) examined fatigue levels among breastfeeding
primiparae over the first 9 weeks postpartum. Fa-
tigue levels were found to be moderate during the
first 3 weeks postpartum and decreased to mild lev-
els at 6 and 9 weeks. When the mothers returned to

work, it was found that the more difficulty women
experienced with combining working and breast-
feeding, the greater their fatigue.

Sleep deprivation is a fact of life for nearly all
parents of very young infants. Many employed
breastfeeding mothers who work during the day
find that their babys’ sleep patterns change after
their return to work. Instead of taking short naps
during the day and sleeping longer at night, the
baby begins to sleep for very long periods during
the day and remains awake later into the evening.
Called “reverse-cycle breastfeeding,” this is a cop-
ing behavior that enables the baby to tolerate many
hours away from his mother. Often, the baby’s wak-
ing time with his mother may alternate between
short breastfeeding episodes and simply nestling in
her arms. Such behavior need not mean that the
mother loses still more sleep. In fact, what better
built-in “excuse” than breastfeeding does a mother
have for lying down on the couch when she gets
home? Sleep-saving techniques that families have
found work well include any one of a variety of co-
sleeping arrangements:

● Keeping the baby’s cradle or crib in the par-
ents’ room

● Creating an extension on the parents’ bed
● Graduating from a double to a queen- or even

king-size mattress
● Placing a spare mattress on the floor of the

baby’s room for late night cuddling and nursing
away from other family members (McKenna,
Mosho, & Richard, 1997)

This last option works best for those near-toddlers
and larger babies who tend to “sing” when they
eat, sometimes loudly enough to awaken nearby
sleepers.

Maintaining an Adequate Milk Supply

As discussed throughout this book, insufficient milk
supply is a common reason mothers give for pre-
mature weaning. Maintaining an adequate milk
supply is a common problem for women after they
return to work (Auerbach, 1984; Hills-Bonczyk,
1993), and it can contribute to weaning (Chezem,
Montgomery, & Fortman, 1997). Women who re-
turn to employment and discontinue breastfeeding
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before they had planned may develop negative
feelings, such as guilt, sadness, and depression
(Chezem, Montgomery, & Fortman, 1997; Yimyam
& Morrow, 1999). Pumping to express milk during
the work hours is important to maintaining the milk
supply. Women who maintain regular pumping
breastfeed for longer durations than those who do
not pump regularly (Auerbach & Guss, 1984). If
mothers notice their supply dropping after return-
ing to work, they should increase their pumping
during the workday and increase feedings at the
breast during the evening, night, and early morn-
ing. Child-care providers should be informed not to
feed the infant in the hour preceding the mother’s
return from work so that she may feed the infant at
the breast soon after arrival at the center or upon
arrival at home.

The Day-Care Dilemma

Whether to use a day-care facility, where such care
will be provided, when the baby will be enrolled
and for how many hours and days, and the effects
of day care on the child are issues that figure into
the decision making of the early postpartum period.
In some cases, the father may take on child care,
particularly when the parents’ work hours differ or
when the father’s work schedule is flexible. In other
families, however, the mother may not have a part-
ner who is available, or she may be a single parent.
Other relatives may not be potential caregivers, be-
cause of geographical distance, disinclination to
provide such assistance, physical or psychological
incapacity, and many other reasons.

Parents must address the likelihood of child-
hood illness as a result of out-of-home care during
the early years. It is now common knowledge that
children cared for in child-care facilities have
higher rates of upper respiratory tract infections as
well as diarrheal illnesses. The frequency with
which the young child will become ill has implica-
tions for where he can receive care. Generally,
when an infant or young child becomes ill, the
usual day-care arrangement is no longer available,
thus forcing the family to use an alternative
arrangement. Often that arrangement is the
mother’s loss of one or more days at work because
she must stay home to care for the baby. However,
continuing to breastfeed following return to work
can actually help prevent infant illness and mater-

nal absenteeism due to such illness. Cohen, Mrtek,
and Mrtek (1995) compared maternal absenteeism
and infant illness rates among breastfeeding and
formula-feeding women in two corporations that
had a corporate lactation program. They found that
in the first year of infants’ lives 28 percent remained
illness free; 86 percent of those infants were breast-
fed and 14 percent were formula fed. When illness
occurred, 1-day absences occurred more often in
mothers of formula-fed infants (75 percent) than in
mothers of breastfed infants (25 percent).

Alternatives to infant day care need to be de-
veloped and supported by the government. One
such alternative is a system that enables––perhaps
even encourages––parents to remain with their 
infants during the first few months of life. This
could be accomplished with paid infant-care leaves,
not to be confused with maternity leaves, which
are often viewed as a form of disability. In Swe-
den, a mother may receive up to 1 year of paid
leave––and take another 6 months of unpaid
leave––without fear of losing her job. In Denmark,
women receive paid maternity leave for the first 6
months after birth. Most babies enter day care in
their seventh month of life, when their mothers re-
turn to full-time employment.

Workplace Strategies

Women in paid employment can be helped to con-
tinue breastfeeding by being provided with mini-
mum enabling conditions such as paid maternity
leave, part-time work arrangements, on-site child
care, facilities for expressing and storing breastmilk,
and appropriate break time. Studies have shown
that breastfeeding can be enhanced if women 
have support to help them sustain breastfeeding
(Bar-Yam, 1998; Cohen, Mrtek, & Mrtek, 1995;
Dodgson & Duckett, 1997; Hills-Bonczyk, 1993;
Thompson & Bell, 1997). Four important elements
related to breastfeeding and the workplace have
been identified (Bar-Yam, 1998):

● Time: An important element that enables a
mother to perform those activities related to
breastfeeding activities including expressing
breastmilk with breast pumps, traveling time
between the workplace and the nursing moth-
ers’ room (NMR) or child care, cleaning the
breast pump, and storing breastmilk. The
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amount of time it takes to pump depends on
the types and quality of the pumps––for exam-
ple, double versus single pump, electric versus
manual pump.

● Space: A private area or facility where mothers
can be comfortable expressing breastmilk for
their babies. Women who do not have an office
of their own may face some difficulties and be-
come frustrated trying to find an area in which
to pump routinely at work. Many large compa-
nies provide their employees with nursing
mothers’ rooms that are centrally located so
that women can conveniently go there in a
short amount of time. The nursing mothers’
room is clean and has electrical outlets, a sink
to wash hands, a comfortable chair, and a re-
frigerator to store breastmilk.

● Gatekeeper: The support person, office manager,
human resource department, or employee
health department that facilitates lactation man-
agement for the working mothers who desire to
maintain breastfeeding while they are em-
ployed. Gatekeepers also extend to understand-
ing colleagues, supervisors, and coworkers.

● Support: A supportive environment that enables
working women to maintain lactation while
separated from their infants. This support may
include a work policy that allows mothers’ ac-
cess to their infants or to an NMR for express-
ing and storing milk, flexible hours, reasonable
break time to pump breasts, and extended ma-
ternity leaves. Other sources of support may in-
clude the spouse, significant others, friends,
coworkers, health-care providers, and employ-
ers. Table 17–2 presents an assessment checklist
that health-care providers may use when dis-
cussing return to work with their breastfeeding
patients.

Lactation Programs in Work Sites

Lactation support programs for childbearing female
employees at hundreds of work sites in the United
States have been instituted––from hospitals and
health maintenance organizations to large compa-
nies and corporations. Examples include CIGNA
Corporation, a giant national insurance and bene-
fits company; Genentech, a California biotech com-

pany; Arthur Andersen, a national accounting firm;
Johnson & Johnson, the famous health-care prod-
uct company; and Gymboree, a large children’s
music and clothing company (Riccitiello, 2003).
Hallmark Corporation of Kansas City, Missouri,
has had a lactation support program since 1985
(Choplin, 2003). A group of three to four breast-
feeding mothers started the program informally by
co-renting a breast pump and garnered support
from the employee health department. They started
off using a medical exam room for pumping and,
eventually, they were moved to a different space
of their own. In 1990, private funding provided for
the construction of a “mothers’ room” that con-
tains four small pumping rooms, each with a pump,
bulletin board, chair, sink, and secure door (Fig-
ure 17–3). A larger sink, storage shelves, and a re-
frigerator adjoin the pumping rooms. The entire
“mothers’ room” is accessed through an unmarked
door that requires users to enter a security code
for entry. Breastfeeding employees state that they
feel very supported by their employer as well as
their coworkers. Hallmark also has four outlying
production facilities, each with various levels of lac-
tation support, but all include space for milk ex-
pression.

Published research on the effectiveness of such
programs is still sparse. Cohen and Mrtek (1994)
found that of women working in two settings where
lactation programs were in place, 75 percent who
returned to work still breastfeeding continued to do
so for 6 months or longer. In addition, when for-
mula-feeding and breastfeeding infants of employ-
ees were compared, 75 percent of illnesses occurred
among the formula-feeding group. Of the 28 per-
cent of infants who had no illnesses in their first
year of life, 86 percent were breastfed (Cohen,
Myrtek, & Myrtek, 1995). These findings translated
into far fewer employee absences related to infant
illness and thus less lost time to the company that
employed them. Dodgson and Duckett (1997) de-
scribed and evaluated a university-based lactation
support program in Minneapolis, Minnesota. Eigh-
teen months after the program was started, 46 of
the 52 users responded to an evaluation survey.
Over 90 percent of the respondents perceived that
the nursing mothers’ room had a positive impact on
the amount of human milk they could provide for
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Table 17–2

AN ASSESSMENT CHECKLIST FOR COMBINING WORK AND
BREASTFEEDING

Type of work

What is your work setting? (office, factory, on the road)

Do you have your own office?

Do you keep your own schedule/control your own time?

Does your job involve travel?

Are most of your colleagues women?

Space

Is there a facility or private breastfeeding/pumping area
in the workplace?

Can you use the same space every day?

Does the room have a sink, chair, electrical outlets?

Are breast pumps available there?

Is the nursing/pumping area near your work space?

Is there a refrigerator to store your milk?

If there is no designated space, where will you pump?

Time

How old will baby be upon your return to work?

Do you plan to express milk/breastfeed when you return
to work?

Will you have time to pump?

Will you use an electric or manual pump? Is there a 
double pump?

Is the pump easy to clean with each use?

Can a break be taken reliably at the same time 
every day?

If there is on-site or near-site day care, can you go there
to nurse the baby?

Support

Does your supervisor need to be informed or consulted?

Does your supervisor feel supportive about your breast-
feeding plan?

Are there other colleagues breastfeeding or planning to
breastfeed at work?

Are there mothers at work who have done so in 
the past?

Does your partner feel supportive of your plan to nurse
and work?

Do day-care providers recognize the importance 
of breastfeeding?

Do they know how to handle breastmilk?

Will an on-site or near-site provider call the mother to
nurse, if you request?

Work Allies

Who can help you find the time and space to pump or
breastfeed?

Who is responsible for signing up spare offices/rooms?

Did you discuss the breastfeeding issue with 
your supervisor?

What is his/her response or concerns about breastfeed-
ing at workplace?

Are there any policies in the workplace regarding 
nursing mothers?

Are there any policies regarding flexibility for new
mothers returning to work?

Do you have any of the following programs at 
your workplace?

Earned time
Flex-time
Compressed work week
Telecommuting
Part-time
Job-sharing
Phase back
On-site or near-site day care

Do you plan to take advantage of one or more of them?

Who is the person you need to contact to arrange one
or more of these programs?

Supervisor(s)
Human resources officer
Benefits officer
Employee relations officer

Source: Adapted from Bar-Yam (1998).
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their infants instead of formula; 70 percent of the
participants felt it contributed to an increased
length of breastfeeding.

An important study, not yet published in the
professional literature but described at the Breast-
feeding.com Web site, involves the evaluation of
the lactation support program (Working Well
Moms) at CIGNA Corporation that started in 1995.
This program includes lactation consultant contacts
before and after birth, a private nursing room with
hospital grade pumps and refrigeration, carrying
case/cooler and other pumping supplies, educa-
tional seminars during pregnancy, and written
breastfeeding information. The evaluation study
conducted by University of California, Los Ange-
les, studied 363 women from multiple sites across
the United States over 1 year. Results indicate that
CIGNA saved $240,000 a year in health-care costs
for breastfeeding mothers and infants and $60,000
in reduced absenteeism. Seventy percent of the
women enrolled in the program were still nursing
at 6 months postpartum and 36 percent of partic-
ipants were still breastfeeding at 1 year, both rates
higher than the published national rates of breast-
feeding among employed women.

Although the increase in work-site programs
and their effectiveness are impressive and promis-
ing, most are in higher skill level workplaces. Lit-

tle is known about the experiences of women who
work in lower skilled and service jobs, a relatively
large segment of working women in the United
States. Barriers to continued breastfeeding after 
return to work are likely much higher for these
women. Some preliminary findings (Rojjanasrirat,
2003) indicate that women in low-income WIC
populations who attempt to combine breastfeeding
and work face multiple challenges. Using focus
group interviews, the 17 WIC women in this study
perceived barriers to breastfeeding in terms of 
the difficult nature of their job (e.g., waitress, 
sales clerk, cashier, teacher); time issues such as
no break time, too busy, no flexible time allowed;
support issues such as lack of support from cowork-
ers and feeling intimidated by male coworkers; lack
of privacy; lack of space or facility to pump; and
child-care issues such as high cost and low levels
of trust.

The Employer’s Perspective

Employers are pivotal in creating a work environ-
ment for women to succeed at combining breast-
feeding and employment. Unfortunately, studies on
employers’ attitudes toward breastfeeding indicate
that they lack knowledge about benefits of breast-
feeding and see very little value to their business in

FIGURE 17–3.
Breastfeeding room at Hallmark Cor-
poration, Kansas City, Missouri.
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supporting breastfeeding in the work environment
(Bridges, Frank, & Curtin, 1997; Libbus & Bullock,
2002).

Brown, Poag, and Kasprzycki (2001) conducted
a study of employers’ knowledge, attitudes, and
practices in providing breastfeeding support for lac-
tating employees. They used focus groups of
human resource personnel from a large-employer
and a smaller-employer group, neither of which
had a breastfeeding policy in place. Participants
identified a major barrier to breastfeeding support
in the workplace as an adverse effect on employee
morale due to taking too much work or break time
to breastfeed or express milk. Clearly employers
need more information about creating breastfeed-
ing support in their workplace and about the ben-
efits of breastfeeding for employees, the company,
and society.

Community Strategies

Health-Care Providers and 
Lactation Consultants

Throughout this chapter we have discussed how
the health-care professional can assist the breast-
feeding mother who works away from home. Physi-
cians, nurses, midwives, and lactation consultants
play an important role in promoting breastfeeding.
Every health-care encounter should be utilized 
to inform and support the mother who plans to or
is currently combining breastfeeding and em-
ployment. In the prenatal period, efforts to assist
the pregnant woman to plan her return to work
include information sharing and prenatal breast-
feeding classes. Referral to a community or health
plan-affiliated lactation consultant during the 
prenatal period can facilitate establishment of a
therapeutic relationship that will promote success-
ful breastfeeding and preparation for return to
work. The lactation consultant can provide assis-
tance to the mother once she has returned to work
related to milk expression and pumping, main-
taining her milk supply, and assisting with other
issues that may arise related to continued breast-
feeding. La Leche League International is another
community resource for breastfeeding women who
return to work.

Breastfeeding Support Groups

La Leche League International (LLLI) provides in-
formation on combining breastfeeding and em-
ployment through their pamphlets and books, as
well as on their Web site. One feature that utilizes
telecommunications technology is their “Balancing
Act” online discussion site. This forum includes
postings on balancing work, breastfeeding, and the
home; pumping issues; family matters; and time de-
mands. For those who prefer face-to-face contact,
support can also be gained at LLLI local group
meetings. Finally, LLLI has available to corpora-
tions a kit for implementing a workplace lactation
support program (http://www.lalecheleague.org/
corporate.html).

Other Internet resources for the health-care
provider and breastfeeding mothers are listed at the
end of this chapter. Breastfeeding.com provides a
wealth of information to mothers on combining
work and breastfeeding, including how to choose
pumps, pumping and storage guidelines, relaxation
tips to mothers from mothers, dealing with the em-
ployer regarding breastfeeding, choosing clothing,
and many other issues of relevance. Righton-
mom.com also has informative Web pages on work-
ing and breastfeeding.

National and International Strategies

Legislative Support and 
Public Advocacy

The United States lags behind several developed
countries in legislative and federal policy regarding
protection of families, mothers, and breastfeeding.
The enactment of the Family Medical Leave Act in
1993 provided for the employee to take up to 12
weeks of unpaid leave during a 1-year period for
various family and medical reasons. This legislation
helps to provide mothers who can afford to take un-
paid leave beyond the traditional 6-week maternity
leave so that they can establish breastfeeding
solidly before returning to work. Legislation in the
United States related to breastfeeding, and specifi-
cally to breastfeeding and employment, is progress-
ing, albeit slowly.

In 1999, US Representative Carolyn Maloney
from New York made possible the enactment of the
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Right to Breastfeeding Act, which ensures a
woman’s right to breastfeed her infant anywhere on
federal property where she and her child are 
authorized to be (Baldwin & Friedman, 2003). Mal-
oney also introduced the Breastfeeding Promotion
Act in 1998. This bill and its components did not
pass and different versions of it were reintroduced at
later sessions, including the last one in 2001 (H.R.
285). This bill, if enacted, would help employed
breastfeeding mothers by amending the Pregnancy
Discrimination Act of 1978 (Civil Rights Act of
1964) to clarify that it extends to breastfeeding and
thereby protect them from discrimination in the
workplace when breastfeeding or expressing their
milk during lunch or breaks. In addition, it would
provide tax incentives to employers who make ex-
penditures for breast pumps and other lactation
equipment, and would regulate performance stand-
ards for breast pumps through the Food and Drug
Administration. The last major action on the bill
was on March 15, 2001, when it was referred to the
Subcommittee on Employer-Employee Relations.

Senator Olympia Snowe of Maine also intro-
duced the Pregnancy Discrimination Act Amend-
ments of 2001 and again in 2003 in the 108th
Congress. This bill would amend the Civil Rights
Act of 1964 to protect breastfeeding by new moth-
ers by inserting “breastfeeding” into the text after
childbirth and defining “breastfeeding” as feeding
of a child either directly from the breast or expres-
sion of milk from the breast. The bill, which does
not contain the proposals for tax incentives and
breast pump performance standards, as did Mal-
oney’s bill, was referred to the Committee on
Health, Education, Labor, and Pensions on Febru-
ary 14, 2003. None of these federal initiatives have
been enacted into law at this point.

Unlike the federal government, several states
have enacted breastfeeding legislation and many
have pending legislation (Baldwin & Friedman,
2003). In 1984, New York was the first state in the
nation to enact a law that exempted breastfeeding
from the criminal statutes on exposure. In 1993,
Florida was the first state to enact comprehensive
breastfeeding legislation related to breastfeeding in
public and paved the way for other states to follow
suit in protecting women from legal retribution and
protecting their right to breastfeed their children in
public places. The next year, Florida became the

first state to pass legislation regarding breastfeeding
in the workplace by authorizing a demonstration
project for public-sector employees to determine
appropriate breastfeeding support policies for
breastfeeding mothers who return to work. In 1995,
Texas passed a comprehensive breastfeeding bill
protecting breastfeeding mothers in public and pro-
viding for businesses’ designation as “Mother-
Friendly” by accommodating pumping breaks and
facilities.

In 1998, Minnesota became the first state in the
nation to require employers to accommodate breast-
feeding mothers when they return to work by allow-
ing mothers adequate time and an appropriate place
to express breastmilk during their workday. Similar
laws were enacted in Tennessee and Hawaii in 1999
and in Illinois, California, and Connecticut in 2001.
States having laws that allow and/or encourage, but
do not require, employers to accommodate breast-
feeding mothers include Georgia and Washington,
passing their laws in 1999 and 2001, respectively. At
least two states, Wisconsin and New York, have
pending breastfeeding-employment bills. For addi-
tional information, readers are encouraged to visit
La Leche League’s Web site to learn more about
breastfeeding legislation (see the Internet Resources
listed at the end of this chapter). In addition, readers
may access state and federal legislative Web sites to
follow legislation through the process of becoming
law (e.g., Thomas Legislative Information can be
found at http://thomas.loc.gov/).

The US Breastfeeding Committee is an over-
arching group formed in 1995 to coordinate breast-
feeding advocacy activities in the United States.
The committee is composed of representatives
from health professional associations, breastfeeding
support organizations, relevant government depart-
ments, and nongovernmental organizations. Their
mission is to improve the nation’s health by work-
ing collaboratively to protect, promote, and support
breastfeeding. In 2001 they unveiled their strategic
plan for breastfeeding in the United States. Goal
four of this plan relates directly to breastfeeding
and employment: Increase protection, promotion,
and support for breastfeeding mothers in the work
force. Therefore, strides are being made in the
United States, but there is plenty yet to do in the
whole area of protecting and promoting family and
maternal interests. We turn next to the efforts of the
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International Labour Organization to support
breastfeeding women in the workplace.

International Labour Organization

One of the primary goals of the International
Labour Organization (ILO) is to protect the mater-
nity health needs of women workers and their ba-
bies and to promote the retention of women in the
workforce throughout their child-bearing years.
The ILO is composed of representatives of govern-
ments, workers, and employers, and it is a member
of the United Nations. It sets international labor
standards through Conventions and Recommenda-
tions. Upon ratification of an ILO Convention, its
articles are binding on member states through a
regulatory mechanism that influences national law
and practice. To illustrate this, many African coun-
tries have at least 12 weeks of maternity leave, in
spite of the fact that only three countries in the re-
gion actually ratified the 1952 Convention that stip-
ulates 12 weeks as a minimum.

The ILO has issued three Conventions related
to maternity protection for working women. In
1919, Convention 3 recognized the need to give
women workers maternity leave and breastfeeding
breaks. In 1952, maternity leave was increased to
12 weeks in Convention 103. The latest ILO Ma-
ternity Protection Convention 2000 (183) provides
for at least 14 weeks of paid maternity leave and the
right to one or more breastfeeding breaks daily.
(For additional information, go to www.ilo.org/
ilolex/english/convdisp1.htm.) The Convention
also allows for a reduction of working hours, which
gives added flexibility in settings where short
breaks are not feasible.

The widened scope of Convention 183 affects
all employed women. Provisions relating specifi-
cally to breastfeeding women are health protection
at the workplace; paid maternity leave of not less
than 14 weeks; 6 weeks of compulsory leave after
childbirth; cash benefits at no less than two thirds of
previous earnings; and nondiscrimination and em-
ployment protection in relation to pregnancy and
breastfeeding.

The Convention also emphasizes that mater-
nity protection is a social responsibility and that the
burden of costs should thus be shared by all of so-
ciety. Recommendation 191, which accompanies

Convention 183, further encourages an extension
of maternity leave to at least 18 weeks and the adap-
tation of the frequency and length of nursing breaks
to the particular needs of mothers and babies, and
it promotes the establishment of adequate hygienic
facilities at or near the workplace for nursing moth-
ers (see www.ilo.org/ilolex/english/recdisp1.htm).

Breastfeeding advocates can make use of sev-
eral areas within ILO standards where the needs of
breastfeeding women are addressed. When na-
tional or workplace policies are being created or
updated, the ILO works to ensure that, for exam-
ple, breastfeeding breaks are sufficient in number
and frequency and that minimum requirements for
a hygienic facility for breastfeeding or expression of
milk are met. Flexibility is the key word. In light of
the new World Health Organization recommenda-
tion of exclusive breastfeeding for 6 months, mater-
nity leave should be long enough to enable working
women meet this goal.

Improvements in maternity protection mea-
sures for working women can best be achieved by
working together with the trade unions and other
social partners. Two global trade union bodies––
Public Services International (PSI) and the Interna-
tional Confederation of Free Trade Unions––have
launched a campaign for ratification of Convention
183. Campaign materials can be downloaded from
the PSI Web site. Affiliates of these international
bodies can be found in most countries of the world
and can be contacted to find out the most appro-
priate course of action related to ongoing efforts.

Clinical Implications
When providing information about breastfeeding
and employment, the lactation consultant (LC) or
other health-care provider is wise to sprinkle such
information throughout several discussions of
breastfeeding, maintaining a matter-of-fact attitude
and establishing a positive expectation that this
combination of roles is possible. The LC should dis-
cuss breastfeeding with the mother well in advance
of her return to work (Bocar, 1997). The mother
should be encouraged to identify her breastfeeding
goals early in pregnancy and be aware of several
breastfeeding options available based on the indi-
vidual work circumstances (see Box 17–3). The
combined breastfeeding and work assessment
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BOX 17–3

Decisions the Employed Breastfeeding Mother Must Make

When to Return to Work
● Work intensity: Women must determine

the status or intensity of their employ-
ment whether they choose to work part-
time or full-time, or to not return to work
after childbirth.

● Breastfeeding goals: Breastfeeding goals
can be determined by considering factors
such as length of maternity leave, breast-
feeding intensity (exclusive or partial
breastfeeding), work intensity, work cir-
cumstances, and amount of support
available.

How Long to Breastfeed
● The decision regarding how long to

breastfeed depends on a mother’s breast-
feeding goals and if weaning would occur
due to mother-led reasons or baby-led
reasons.

How Often to Pump
● The frequency of milk expression or

pumping when a mother returns to work
depends on the age of the baby and the
duration of separation time between the
mother and her child.

● The older the baby, the less frequent is
the time needed to pump each day. Gen-

erally, mothers should express at least
twice within 8 to 10 hours of work to
maintain milk supply.

How Much Supplementation 
to Use
● How much supplementation or breast-

milk substitute is used depends on breast-
feeding intensity. For mothers who plan
to breastfeed exclusively, they should
avoid supplementation to prevent de-
creased milk production.

● Breastmilk substitutes are used for
missed breastfeeding when mothers
choose to breastfeed partially. The disad-
vantage of this option is that the mother’s
milk supply will decline as the baby re-
ceives more supplementation.

Child-Care Decisions
● Decisions on using child-care services de-

pend on several factors, such as issues of
trust, convenience, and finances.

● The options for child care include the fol-
lowing: in the baby’s own home, in a
neighbor’s or friend’s home, in the home
of a someone who provides day-care ser-
vices, or in a day-care center.

checklist presented earlier in Table 17–2 may be
used to assess the important work-related elements
so the appropriate planning can be done to fit with
a mother’s breastfeeding goal.

The role overload of the full-time employed
mother necessitates that she learn how to organize

her time for maximum efficiency. In breastfeeding,
she has found an ideal combination for meeting the
physical and psychological needs of her young
child. In returning to work, she need not feel that
she must shorten the period of lactation that she
had planned. Some mothers may choose to breast-
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feed exclusively whereas some may elect to breast-
feed partially and supplement with artificial milk. It
is crucial that mothers understand clearly the con-
sequences of each option. Mothers who choose to
return to work early and desire to breastfeed exclu-
sively may anticipate pumping frequently to main-
tain their milk supply.

Other mothers may choose not to express their
milk at all. These women will need to know that ex-
pressing for comfort, at least during the first week
or two, may be necessary if they are to avoid un-
predictable, potentially embarrassing leak spots
while their body is adjusting to the lack of breast
stimulation during the workday. Additionally, these
mothers should be encouraged to have someone in-
troduce a bottle or cup of formula to the baby well
in advance of her first day at work in case the baby
develops an allergic reaction or does not tolerate
formula well.

Some mothers will choose to return to work as
soon as possible, often because they are financially
unable to do otherwise; other women will make
every effort to delay returning to work. The type of
job that the woman has, the degree of involvement
of coworkers and bosses, and her relationship with
them, her seniority, and a wide array of other fac-
tors will influence these decisions. The health-care
worker can provide information about maternal
employment and breastfeeding, but only the
mother can implement the final plan.

The lactation consultant can share with the
mother how other women have coped with similar
situations and should answer her questions based
on research findings whenever possible. Babies do
know when a mother is not available and adapt to

her absence by altering sleep patterns. Changes in
wakeful and sleepy periods are typical in families in
which the mother works at times when the baby has
previously been awake a great deal. Increased
breastfeeding frequency when the mother is home
(reverse-cycle nursing) is a common reaction, par-
ticularly in very young babies who breastfeed often.
Such a pattern needs to be pointed out to the child-
care provider; the mother should ask that the
provider not wake the baby for feedings. Instead,
the provider should let the baby indicate when to
be fed during the day. These reverse-cycle nursing
episodes do not always increase during the
mother’s nighttime sleeping hours; rather, they
tend to be more frequent during the early daytime
hours when she is preparing to leave for work and
during the evening hours after she has returned
home. Many mothers find that setting the alarm an
hour earlier than they plan to be up reminds them
to offer the baby the breast before heading for the
shower or the kitchen to start the day. If she is en-
couraged to see this as the baby’s touching and so-
cial time, the mother is more likely to view such
behavior as a sign of the baby’s attachment to her.

No “magic bullet” will resolve day-care issues.
Unlike other countries, in which government subsi-
dies enable many mothers to stay home for a sub-
stantial period following the birth of their babies,
the United States has no federal policy supporting
paid maternity leave. At the same time, increasing
numbers of families make economic choices that
mandate a two-worker household. In addition, day-
care workers, often because they are so poorly paid,
represent a workforce that has a high turnover, in-
adequate training, and lack of job commitment.

S u m m a r y

The role of the health-care worker is to inform the
mother that she is not alone and other women
have in most cases faced what she is likely to en-
counter. In some cases, the mothers found partial
solutions; in other cases, their solutions enabled
them, and will enable others, to proceed with
breastfeeding with minimal interruption. Whatever
the mother’s individual situation, the person pro-
viding information needs to do so from a per-
spective of what has worked for others, recognizing

that each mother’s situation has unique strengths
and pitfalls.

In settings in which institutionalized day care is
well-organized and carefully supervised, many fam-
ilies’ concerns can be set aside. In other day-care
situations, the increased illness rates and other is-
sues related to meeting the infant’s and child’s
many needs warrant considerable concern. At-
home care is both more expensive and more diffi-
cult to obtain; in addition, it provides no guarantee
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that some of the problems that have surfaced in
group settings, including child neglect or abuse, will
not also occur.

The length of time that a child breastfeeds
(even if it is 2 years) represents a very small amount
of the total time that the child will live in the par-

ents’ home. The length of the mother’s employ-
ment is likely to last far longer than her child’s in-
fancy. The longer the mother is home during the
baby’s early weeks and months, the shorter the time
that breastfeeding is most likely to be negatively af-
fected by that employment.

K e y  C o n c e p t s

● Currently 51 percent of married women return
to the labor force while their children are under
the age of 1.

● More women are choosing to breastfeed and
many will continue to breastfeed after they re-
turn to work.

● Research indicates that return to work does not
impact breastfeeding initiation, but adversely
effects duration of breastfeeding.

● Working full-time versus part-time impacts
breastfeeding duration negatively.

● The sooner a mother returns to work, the
shorter the duration of breastfeeding.

● The longer a mother stays at home before re-
turning to work, the longer the breastfeeding
duration.

● Level of job skill is associated with combining
breastfeeding and employment: combined
breastfeeding and employment increase as job
skills increase.

● Prenatal planning is important to women who
choose to combine breastfeeding and employ-
ment. Key to planning is learning about breast-
feeding and combining it with employment,
decisions regarding work options and timing of
return to work, assessing workplace support of
breastfeeding, and child-care decisions.

● Four elements have been identified as en-
hancers of breastfeeding in the workplace:
time, space, gatekeeper, and support.

● Benefits of combined breastfeeding and em-
ployment to employers include decreased ab-
senteeism due to decreased infant illness––

which translates into decreased health-care
costs and increased worker productivity.

● There is evidence that lactation support pro-
grams in the workplace reduce health-care
costs, absenteeism, and infant illness while in-
creasing breastfeeding duration.

● Breastfeeding problems may depend on the
age of the infant and the timing of return to
work.

● Common concerns and issues for women who
breastfeed and work outside the home include
loss of sleep, fatigue, maintaining an adequate
milk supply, and day-care issues. Decisions re-
garding exclusive or partial breastfeeding upon
returning to work and the baby’s age will de-
termine the need and frequency of milk ex-
pression.

● There are several factors to consider in breast
pump choice including cleanliness, ease of use,
comfort, efficiency, and cost.

● Human milk storage guidelines exist to pro-
mote safety and are based on research.

● Community resources for the breastfeeding-
employed woman include health-care pro-
viders, lactation consultants, La Leche League,
breastfeeding support groups, and online infor-
mation and support.

● Legislative support and public advocacy is in-
creasing to promote and protect women’s
rights to breastfeed after returning to work.

● The International Labour Organization has
been instrumental in protecting maternal
rights, including breastfeeding in the work-
place, since 1919.
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I n t e r n e t  R e s o u r c e s

Balancing Act Billboard, an online discussion
forum for support and information for breastfeed-
ing and working mothers:
www.lalecheleague.org/cgi-bin/Ultimate.cgi?
action=intro
The Balancing Act: Breastfeeding and Working, an 11-
page pamphlet on employment and breastfeeding,
available from online catalog (No 1165–17, $.95):
www.lalecheleague.org/Web_store/web_store.cgi

Information on going back to work and breastfeed-
ing. Extensive advertising:
www.rightonmom.com
Public Services International (PSI)
http://www.world-psi.org/psi.nsf
World Health Organization 55th World Assembly
Provisional Agenda Item
http://www.who.int/gb/EB_WHA/PDF/WHA55/
ea5515.pdf 

O t h e r  R e s o u r c e s

La Leche League International: Working and Breast-
feeding, a 1-page double-sided tear-off sheet with in-
formation on planning for breastfeeding while
employed.

La Leche League International: The Womanly Art of
Breastfeeding, 6th ed. Schaumburg, IL: La Leche
League International, 1997.
Pryor G. Nursing Mother, Working Mother. Boston,
MA: Harvard Common Press, 1997.
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18
C H A P T E R

This chapter reviews child health issues, beginning
with the fundamentals of normal growth and devel-
opment of infants and children and then a review of
the prominent theories of child development. The
discussion then focuses on the rich textures of
mother-infant social interaction. Woven from the
sophisticated sensory abilities of the newborn, they
create a lifelong bond. Next, questions about such
children’s health issues as immunization and dental
health are answered. The chapter concludes with
the practical considerations of introducing solids
and a discussion of weaning.

Developmental Outcomes 
and Infant Feeding
Before addressing specific elements of growth and
development, it is useful to consider studies that
compare developmental outcomes between breast-
fed and bottle-fed babies. A number of studies 
suggest that breastfeeding has a long-term benefit 
on cognitive and intellectual development in child-
hood, which extends to young adulthood (Table
18–1).

These findings raise questions: What elements
of breastfeeding play a role in promoting devel-
opment and intelligence? Is it the nutritional or
immunological aspects of breastmilk, or are there

Child Health
Jan Riordan

environmental and emotional interactions con-
nected with breastfeeding that cannot be con-
trolled? Lucas et al. (1992) controlled for maternal
interaction by studying preterm infants who re-
ceived their mothers’ milk via tube feedings, and
compared them with children who got formula or
children whose mothers intended to provide them
with breastmilk but did not. Because all the infants
were fed only by tube, the effects of breastmilk
per se were separate from the normally intertwined
effect of intimate maternal contact. The IQ scores
of the children fed human milk were 8.5 points
higher than those of the groups not fed human
milk.

If human milk and breastfeeding are linked with
higher intelligence, the mechanism of this effect on
brain development is unknown at this time. It has
been suggested that the presence of longer-chain
polyunsaturated fatty acids, particularly arachidonic
(AA) and docosahexanoic acid (DHA) in human
milk are responsible. These fatty acids are essential
nutrients for infants, because they are present in
structural lipids in brain and nervous tissue 
(Farquharson et al., 1992). Differences in visual per-
formance between breastfed and formula-fed full-
term infants, for example, are thought to result 
from the provision of AA and DHA in breastmilk.
Randomized trials have demonstrated improved vi-
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Table 18–1

STUDIES ON BREASTFEEDING AND CHILDREN’S INTELLIGENCE

Source Method Findings

Richards, Hardy, 
& Wadsworth, 2002 
(United Kingdom)

Jain, Concato, 
& Levanthal, 2002 
(United States)

Mortensen et al., 2002 
(Denmark)

Rao et al., 2002 
(Norway, Sweden)

Wigg et al., 1998 
(Australia)

Horwood & Fergusson, 
1998 (New Zealand)

Johnson et al., 1996 
(United States)

Floury, Leech, 
& Blackhall, 1995 
(United Kingdom)

1946 birth cohort (n =1739) measured at
age 53 years; cognitive test sores for read-
ing ability, timed visual search, and verbal
memory.

Meta-analysis of 40 published studies; 68%
concluded that breastfeeding promotes in-
telligence.

Sample of 973 young adult men and 2280
women. Weschler Adult Intelligence Scale
used to measure IQ. Controlled for marital
and social status, education, mother’s age,
parity, and birth events.

529 full-term small for gestational age
(SGA) and normal weight Norwegian and
Swedish infants followed up to 5 years.
Norwegian version of Weschler Intelli-
gence-Revised and Raven Progressive Ma-
trices used to measure IQ.

Cognitive assessments on 375 children at 2,
4, 7, and 11 to 13 years. Bayley Mental De-
velopment and Wechsler Full-Scale IQ.

1000 children followed through age 18.

204 children measured at 3 years of age.
Stanford-Binet, Hollingshead Index of So-
cial Status used; controlled for socio-
economic status, mother’s intelligence,
smoking behavior, gender, and birth order
of child.

592 first-born infants; Bayley Scales of In-
fant Development used.

Breastfeeding is significantly and positively
associated with educational attainment, an
effect that was independent of early social
background.

Two of the studies on full-term infants met
standards of high-quality feeding data. Of
these two, one concluded that the effect of
breastfeeding on intellect was significant
and the other did not.

IQ score 104 if breastfed for over 9 months
compared with 99.4 for less than 1 month.
No additional intellectual benefit from
breastfeeding beyond 9 months.

Total IQ increased linearly with duration of
exclusive breastfeeding for durations over
12 weeks giving an 11-point advantage in
total IQ for SGA children exclusively
breastfed for 24 weeks compared to those
exclusively breastfed for 12 weeks.

Small, nonsignificant effect of breastfeeding
on scores. Breastfed children had higher
scores on Bayley Mental Development at
ages 2 and 4, and higher IQ at ages 7 
and 11.

Small but consistent tendencies for 
increasing duration of breastfeeding to
be associated with increased IQ, 
increased performance on standardized
tests, higher teacher ratings, and high
school achievement.

Initiation of breastfeeding predicted 
scores on intelligence tests at age 3. Breast-
feeding associated with 4.6 higher mean in
intelligence.

Higher mental development (3.7–5.7
points) significantly related to breastfeeding
at 2 weeks after discharge after control for
social and demographic factors. No differ-
ences for psychomotor development or 
behavior.
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sual and mental development in infants receiving a
formula supplemented with DHA (Birch et al.,
2000).

Another possible reason for enhanced cogni-
tive function of breastfed children is the high con-
centration of sialic acid in breastmilk. Maturation of
the brain is associated with total sialic concentra-
tion. Breastfed infants have higher brain sialic acid
levels than do formula-fed infants because human
milk is a rich source of sialic acid containing
oligosaccharides, while formula contains very little
(Wang et al., 1998).

Growth and Development

Physical Growth

Infant and child growth is affected by genetic
makeup, general health, and nutrition. Infants and

children vary in their tempo of growth and devel-
opment, which tends to be marked by spurts of
growth separated by plateaus. Still, there are uni-
versal patterns of growth for all children. These uni-
versal patterns include cephalocaudal growth
(growth that proceeds from head to foot), proxi-
modistal growth (growth that occurs from the cen-
ter outward), and general-to-specific movements.
The infant’s head accounts for about one fourth of
the infant’s length at birth and illustrates cephalo-
caudal direction of growth. Maturation of motor
skills also follows the cephalocaudal pattern: an in-
fant masters control of his head before he masters
arm and trunk control, which is followed by leg
control (Figure 18–1).

Proximodistal and general-to-specific develop-
ment is illustrated by the sequence of muscle con-
trol: infants control large muscles before they
control small muscles. For example, the child is

Table 18–1 (cont.)

Temboury et al., 1994 
(Spain)

Rogan & Gladen, 1993 
(United States)

Lucas et al., 1992 
(United Kingdom)

Morley et al., 1988 
(United Kingdom)

364 healthy infants measured between 18
and 29 months of age. Bayley Scales of In-
fant Development used; controlled for ma-
ternal age, number of children, educational
level, social class, job, psychosocial risk,
and infant variables.

855 newborns; Bayley Scales of Infant De-
velopment and McCarthy Scale used;
prospective case control.

926 low birth weight infants tube-fed with
human milk or formula. Measured at 8.5
years of age; Weschler Intelligence Scale
for Children used; randomized controlled
trial of feeding mode; controlled for mater-
nal contact, social class, education.

771 low birth weight infants; Bayley Mental
Scale and Developmental Profile 11 used;
measured at 18 months postterm; random-
ized controlled trial of feeding mode.

Low results on the Index of Mental 
Development associated with bottle-fed in-
fants, lower-middle and lower social class,
mother education, temper tantrums, and
having siblings.

Statistically significant but small increases
in scores among breastfed children on cog-
nitive skills, not motor skills. Slightly
higher English grades on report cards after
adjusting for confounding variables.

Dose-response relationship between pro-
portion of breastmilk and IQ. Breastfed
children scored 8.3 points higher.

Breastfed children had a significant 8-point
advantage on the Bayley Mental Develop-
mental Index over the children who re-
ceived only formula. After adjustment for
social and demographic influences, the ad-
vantage was 4.3 points (p < 0.005).
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able to wave “bye-bye” before he is able to grasp
with his whole hand and before he is able to hold a
small object with his thumb and forefinger (pincer
grasp). There is some evidence that breastfeeding
has a beneficial effect on neurological development
in children. Lanting et al. (1994) found a small ad-
vantageous effect of breastfeeding on the neurolog-
ical status of children 9 years of age.

Weight and Length

Change, rather than stability, is the hallmark of in-
fancy; weight increases faster in infancy than at any
other time of life. The average neonate weighs
about 3000 to 4000 gm (6.5–8.5 lb). Because full-
term infants are born with excess fluid, they lose 5
to 10 percent of their birth weight following birth

FIGURE 18–1. Physical development, birth to 56 weeks.
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and then stabilize within a few days. Generally
speaking, infants double their birth weight by about
5 months of age, triple it by 1 year of age, and
quadruple it by 2 years of age.

As discussed earlier in this book, weight pat-
terns of formula-fed infants differ from those of in-
fants who are fed exclusively at the breast. Their
weights are similar for the first few months, but at
3 to 4 months, formula-fed infants begin to weigh
more than do their breastfed counterparts. This ap-
pears to hold crossculturally: formula-fed Japanese
babies 6 to 8 months old weigh significantly more
(135 gm) than do those breastfed (Yoneyama, Na-
gata, & Asano, 1994). As discussed in Chapter 4,
North American breastfed babies gain an average
of 35 gm (approximately 1 oz) per day at 1 month
and 19 gm (0.6 oz) per day at 4 months, whereas
formula-fed infants gain an average of 34.4 gm per
day at 1 month and 23 gm per day at 4 months.
Despite their slightly slower weight gain, breastfed
infants at 4 months have more body fat (Butte et
al., 1995).

Length at birth is about 50 to 53 cm (20–21 in.)
and, on the average, male infants tend to be 5 oz
heavier and 0.5 in. longer than females. A baby
grows about 1 in. each month for the first 6 months
and about 0.5 in. per month for the next 6 months.
By the infant’s first birthday, his length has in-
creased by 50 percent. Length and head-circumfer-
ence growth are similar for both breastfed and
formula-fed infants (Butte et al., 1990). The weight
of the baby’s brain increases most rapidly during in-
fancy as nerve cells enlarge, become longer and
branched, and gain myelin sheathing. By 18 months
of age, the infant’s brain is 75 percent of its adult
weight. If the infant becomes malnourished, the
first growth factor to be affected is weight. Only
when malnourishment is severe and longstanding
are the infant’s length or head circumference 
compromised.

Senses

Neonates and young infants have remarkably well-
developed sensory capabilities. At birth, the infant’s
auditory nerve tracts have sufficient myelin sheath-
ing to allow them to hear well; they can differentiate
various tastes and smells. This ability to selectively

respond through their senses enhances the infant’s
early attempts to locate and attach to the nipple and
to distinguish between his own mother and other 
individuals.

Within several days after birth, breastfeeding
infants respond preferentially to breast or axillary
odors from their mother. In striking contrast, bottle-
feeders display no evidence of recognizing axillary
odors from their mothers. While feeding at the
breast, the neonate’s nostrils are in close proximity
with the mother’s bare skin, which provides the op-
portunity to become familiar with her characteristic
odor (Makin & Porter, 1989).

As early as 2 months before birth, hearing de-
velops in the womb. The fetus is already re-
sponding to both internal sounds from the mother
and to noises outside the mother. Some young in-
fants, for instance, appear to recognize their
mother’s favorite soap opera when it comes on
television. Neonates discriminate between differ-
ences in pitch and can detect the direction of the
source of sound.

Loud, low sounds are likely to disturb and
alarm the infant, whereas soft, high-pitched sounds
have a calming effect; therefore, the higher-range
tones of the female voice tend to quiet and focus the
baby’s attention. When one baby starts crying in a
nursery, others will do the same. Newborns re-
spond to sound by differentiating the caregiver’s
voice from that of strangers. They also sense heat,
cold, pressure, and pain.

The neonate’s vision is less developed because
retinal structures and the optic nerve are not yet
complete. A neonate focuses mainly on large ob-
jects close to his face and sees best at a range of 8 to
12 in., with 9 in. as the optimum––just about the dis-
tance between the baby’s face and the mother’s face
while the baby is being held at the breast level.
Neonates are able to follow and track a moving ob-
ject with their eyes and prefer moving objects to sta-
tionary ones.

Babies seem to have an innate visual prefer-
ence. They prefer more complex stimuli, such as
the human face, to a plain surface and will look at a
face longer than at other visual patterns. All infants
have dark, smoky eyes at birth. Their lids are puffy,
and the tear ducts do not function. Eye muscles
may occasionally drift to a crossed position.
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Reflexes

The fragile appearance of neonates belies the so-
phistication of their reflexes, which are designed to
enhance survival. Reflexes protect the infant and
give the central nervous system and brain time to
mature and to begin to govern coordinated behav-
iors (see Chapter 19).

Rooting, suckling, swallowing, and gag reflexes
are directly applicable to breastfeeding. The root-
ing reflex initiates the act of suckling milk from the
mother’s breast and is considered vital to life. The
suck-swallow reflex is presumably developed at 34
weeks of gestation. Synchronized coordination of
suckling and swallowing with breathing appears to
be achieved consistently by infants of more than 37
weeks postconception age (Bu’Loc, Woolridge, &
Baum, 1990), but as discussed in Chapter 13 on pre-
matures, many low birth weight infants can suckle
at the breast. By 3 to 4 months after birth, the root-
ing reflex begins to diminish. In Chapter 3, we de-
scribed the infant’s oral/suckling capabilities as the
cockpit of the nervous system. The presence of
rooting, sucking, swallowing, and gag reflexes are
barometers that indicate an intact, functioning cen-
tral nervous system.

Levels of Arousal

Young infant behavior can be described by several
levels of arousal states (Gill et al., 1988; Prechtl &
Beintema, 1975). The Anderson Behavioral State
Scale (Gill at al., 1988) lists 15 categories, with states
ranging from very quiet sleep to hard crying (Box
18–1). The infant’s most complex interaction with
his environment is made in the quiet awake state; at
this time, the neonate fixates on and follows objects
and turns his head toward any sound. The neonate
becomes more alert when he senses a new stimulus;
if it is repeated, the infant responds less or habitu-
ates to the stimulus (Als & Brazelton, 1981). This
decrement in response allows the neonate to con-
trol his behavioral state. Overactive infants are said
to lack this ability to habituate (respond less to re-
peated stimuli).

Theories of Development

Nature Versus Nurture

Which is more important in a child’s development,
nature (genes, heredity) or nurture (environment)?

At one end of the spectrum, how a child develops is
thought to be determined at conception; at the
other end, development is seen as a product of the
environment. Although we can demonstrate that
breastfeeding appears to optimize development, the
issue is still complex. For example, are the overall
parenting patterns of a woman who chooses to
breastfeed different from those of a woman who
chooses to bottle-feed? We cannot say that any one
aspect of child development is determined exclu-
sively by either nature or nurture; clearly each
plays a role. The extent of influences from nature
versus nurture differ among developmental theo-
rists. How these two issues interact are addressed in
two classic theories about child development.

BOX 18–1

Anderson Behavioral
State Scale: 
Behavioral States

Sleep

Very quiet sleep

Quiet sleep

Restless sleep

Very restless sleep

Quiet awake

Awake

Drowsy

Alert inactivity

Restless

Restless awake

Very restless awake

Fussing

Crying

Hard crying

Source: Adapted from Gill et al.
(1988).
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Erikson’s Psychosocial Theory Eric Erikson
(1963, 1968) identified stages of development that
center around conflicts. These conflicts are central
issues of crucial importance to the personality at
each stage of life. Characteristics of the first 
two stages (infant and toddler) of Erikson’s theory
are shown in Table 18–2. Each stage requires res-
olution of its particular conflict, and each stage
widens the social radius of the infant’s influence.
The first conflict is trust versus mistrust. Accord-
ing to Erikson, the first year is when confidence
in having one’s needs met and feeling physically
safe results in the infant’s either trusting or mis-
trusting his environment.

Once trust, as opposed to mistrust, is estab-
lished, the toddler moves into the next stage, in
which autonomy must be mastered over shame and
doubt. By then (18 months to 3 years of age), he
walks, runs, and expresses himself verbally, eagerly
exploring his exciting new world but still needing
reassurance and returning to his mother for “emo-
tional refueling.” If an infant is lovingly fed and his
biological needs are cared for, he develops a sense
of trust in the world. Being left hungry or crying for
long periods results in a sense of mistrust of the
world. Breastfeeding for nourishment becomes
breastfeeding for reassurance and comfort in this
stage. The process of individuation, a realization
that he is a separate individual, unfolds gradually as
the child begins to assert control over his life.

Table 18–2

THEORIES OF DEVELOPMENT

Theorist Infant Toddler

Erikson (psychosexual)

Piaget (cognitive)

Trust versus mistrust (birth–1 year)

Requires basic needs (food, comfort,
warmth) to be met

Learns to trust self (and environment)

Mutual giving and getting between self and
caregivers

Mistrust results if needs not met consis-
tently or inadequately

Sensorimotor (birth–2 years); uses senses,
motor skills, reflexes to explore

Object permanence 

Trial and error

“Insight” problem solving

Able to think before acting (18–24 months)

Autonomy versus shame and doubt (1–3
year)

Increasing independence in eating, dress-
ing, toileting, and bathing

Father becomes important

Limits (firm and consistent) lead to security

Acquires “will”; feeling of self-control, bias
for self-esteem

Excessive criticism and expectation of per-
fection leads to shame and doubt about
ability to control self and world

Proconceptual (2–7 years)

Self-centered; other centeredness begins

Perception from own point of view

Use of symbols, especially language

Literal interpretation of works and action

Judges thing for outcome, consequence to
self

Transductive reasoning

Source: Adapted from Erikson (1963); Piaget & Inhelder (1969).
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Piaget’s Cognitive Theory Jean Piaget (1952)
identified the major periods through which humans
pass in the course of intellectual maturation. The
first is the sensorimotor stage, in which an infant’s

knowledge of the world comes primarily through
his sensory experiences and motor activities. Its
main features are presented in Table 18–3.

Table 18–3

CHARACTERISTICS OF INFANTS’ THINKING:
SENSORIMOTOR STATE

Major Task
Conquest of Object
Throughout this stage, infants are unable to think. Intelli-
gence proceeds from directly acting, as a whole, on the
environment to more goal-directed attending to and ac-
tion on particular objects to make specific events occur.
All the senses and motor skills are actively used to define
and interpret objects and events.

Perception
● Birth–3 months: View of world and self undifferentiated;

unconscious of self.
● 4–6 months: View of world centered around body: self-

centered.
● After 6 months: View of world as centered around objects.
● 6–12 months: Self seen as separated from objects.
● 12–18 months: Objects seen to have constancy and per-

manence.
● 18–24 months: Represents spatial relationships between

objects and between objects and self (e.g., knows
smaller things fit inside larger things).

Thought
● Birth–3 months: Not present. Uses inborn reflexes and

senses.
● 4–6 months: Questions presence of thought. Uses com-

bination of reflexes and senses purposively. Develops
habits.

● 6–12 months: Knows objects by how he or she uses
them. Knows objects have constant size before knows
objects have same form; serially acts out two previ-
ously separate behaviors in goal-directed sequences.

● 12–24 months: Object permanence stimulates purposive,
intentional use of behaviors to find hidden objects and
to cause event via trial and error––problem solve via
“insight”: can now see effect when given the cause (e.g.,
knows where train will come out when it goes into tun-
nel). Symbolism and memory begin––uses deferred imi-

tation to discover new ways of acting (e.g., when “pre-
tends” sleep means “know” symbolic sleeping).

Reasoning
● Birth–6 months: Not present.
● 6–24 months: Syncretism (1) perceives “whole”––im-

pression without analysis of parts or synthesis of rela-
tions, (2) lacks systematic exploratory behavior until
end of state, (3) begins to connect series of ideas into
a confused whole.

Language
● Birth–3 months: Undifferentiated cry. Use of different

intensities, patterns, and pitches of cry for different
feelings (e.g., pain, hunger, fatigue).

● 6–8 weeks: Cooing: contented and happy sounds.
● 3–6 months: Babbling: repeated various sounds for sen-

sation of pleasure. Laughing: when happy or excited.
● 6–12 months: Spontaneous vocalization: imperfect im-

itation. Echolalia: conscious imitation of sounds.
● 12–18 months: Expressive jargon: use of information,

rhythms, and pauses to imitate sentence sounds.
Holophrases: use of one word to convey meaning.
Gestures: substitute for or add meaning to speech.

● 18–24 months: Telegraphic speech: use of noun and
verb to convey many meanings.

Play
● Birth–6 months: Exercise play––repetition of actions

and sounds for pleasure (e.g., rolling over, babbling).
● 6–12 months: Exploratory play: pleasure from causing

effect and reconfirming skill (e.g., “peek-a-boo,”
“drop and retrieve, ” “pat-a-cake”).

● 12–24 months: Deferred imitation––imitates previously
observed actions (not reasons for or purposes of ac-
tions) from memory (e.g., pretends to be “Daddy”
and goes through getting dressed, shaving, then walks
outside, and gets in the “car”).

Source: Adapted from Servonsky & Opas (1987, p. 22).
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As infants experience sensory and motor activ-
ities, they construct schemas (concepts or models)
for dealing with information and experiences.
These schemas are put into play through comple-
mentary processes of assimilation and accommoda-
tion. Assimilation refers to the process of absorbing
new information from the environment and using
current structures to deal with the information. Ac-
commodation refers to the process by which the in-
fant alters his behavior and adjusts existing schemas
to the requirements of objects or events to integrate
new learning with old (and thus adapt to his ever-
expanding environments). For example, if a child is
breastfed, and a pacifier is given to him, the pacifier
nipple may be sufficiently different so that the old
sucking patterns do not work well. When this hap-
pens, disequilibrium occurs, and the child must re-
structure the existing view of suckling so that it fits
with the new information or experience. This
process is called accommodation. Through these
processes, schemas are developed and refined.

The concept of object permanence is a feature
of the sensorimotor period. Piaget (1952) suggested
that the infant younger than 6 to 9 months of age
lacks the ability for mental representation of the un-
seen. For instance, when an object such as a toy is
out of sight, it ceases to exist, and the infant does
not search for it. With the ability for mental repre-
sentation, the infant realizes that an object or per-
son continues to exist when out of sight, and he
searches for a hidden object. It is now quite certain
that person permanency precedes object perma-
nency; an infant does recognize his mother, father,
or caretaker long before 8 months and thus experi-
ences loss or anxiety when an all-important person
is not present. Later, as the child broadens the abil-
ity to recognize a separate existence from his
mother, he begins to tolerate brief periods of sepa-
ration from different caretakers. The ability roughly
coincides with diminishing separation anxiety and
with Erikson’s establishment of trust progressing to
the beginnings of autonomy.

Social Development
As infants grow, their periods of waking and social-
izing lengthen. By 2 to 8 weeks of age, a baby smiles
spontaneously to pleasurable stimuli, particularly at
human faces. Babies coo and babble to their par-
ents and other fascinated adults who coo and bab-

ble back. By 3 months, the infant is interested in his
environment and playfully reaches out to grasp ob-
jects, including breasts, nipples, noses, and hair. By
6 months of age, the infant reaches out to be picked
up, squeals with pleasure at recognition of his
mother, and enjoys games such as peek-a-boo.

Language and Communication

Because infants hear well from birth, they are able
to discriminate between different intonations and
between vowels and consonants. This ability to un-
derstand the spoken word is called passive, or recep-
tive, language. The ability to produce meaningful
utterances is called expressive language. The speech
center in the brain borders on the areas of the
motor cortex that control both mouth-tongue
movement and hand movement. This proximity
explains why we tend to express ourselves with
both our hands and our mouths. Infants, as well,
use many gestures in association with sounds and
expressive language. Children consistently acquire
language communication in a definable sequence:

● Crying: From birth; different rhythms signifying
emotions and needs (hunger, anger, pain)

● Cooing and gooing: After 2 weeks; a wide variety
of meaningless speech sounds (Figure 18–2)

● Babbling: 3 to 12 months (“mama-mama,”
“dada-dada”)

● Holophrasing: 12 months; one-word sentences
● Telegraphic speech: 18 months; subject-verb-

object
● Complete sentences: 2 years

The duration of a baby’s crying during the early
months of life typically increases until about 6
weeks of age, followed by a gradual decrease until
4 months of age. Infants cry more and are more
wakeful during the late afternoon and evening. If
the infant is carried during fussy periods, crying and
fussing decrease, but the number of feedings and
the duration of his sleep do not change (McKenna,
Mosko, & Richard, 1997).

Although infants differ in the number of hours
of sleep, each baby gets as much sleep as he needs.
Newborns sleep an average of 16.5 hours per day;
some sleep a total of about 10 hours, others sleep up
to 23 hours. Generally, infants fuss and cry before



518 Beyond Postpartum

falling asleep. The sleeping pattern of breastfed in-
fants differs from that of formula-fed infants. Breast-
fed infants wake more often during the night and
have shortened sleep patterns (Elias et al., 1986;
Mosko et al., 1996, 1997). The expression “He
sleeps just like a baby” simply is not true during the
first few months of life for any infant. The typical
pattern is one of frequent, short periods of sleep in-
terrupted by crying and fussing. This occurs night
and day. The so-called infant sleep disorders being
diagnosed today are not disorders at all but normal
sleep patterns.

Mothers and babies interact with one another
using a variety of communications that are visual,
vocal, tactile, and postural. Babies coo, goo, and
babble whenever they are alert and content. These
sounds change from week to week and are elicited
by the smiling faces of adults, by voices, or by
touch. Any mother who has breastfed knows that
feeding at the breast is a prime time for her baby to

communicate actively with coos, babbling, and
speech sounds as he looks into the eyes of his
mother (Figure 18–3). These exquisite sensory in-
terchanges further bond the mother and baby. Ep-
stein (1993) videotaped breastfeeding mothers and
their babies during feedings to investigate maternal-
infant interactions. These videos were later ob-
served and analyzed.

The interactions between the mother and infants
were elaborate and complex, with each breastfeeding
dyad interacting with its own individual style. All of
the mothers and babies looked at their partners’ bod-
ies, not just at their faces, during the breastfeeding
session. All of the mothers had happy and affection-
ate expressions on their faces as they watched their
babies, yet the amount of time they maintained the
positive expression differed between mothers. Certain
babies in the study even smiled and laughed with

FIGURE 18–2. Adaptive-social development, birth to 56 weeks.
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their mother’s nipples in their mouths. Babies and
mothers were observed vocalizing to one another. In
some dyads, intricate vocal interactions occurred.
Babies made sounds that their mothers initiated and
this resulted in the babies continuing to make sounds
and the mothers continuing to imitate them. In all of
these cases, the sounds that the babies made seemed
to be expressions of pleasure.

Mothers speak to their infants in a universal di-
alogue that instinctively uses exaggerated upbeat
tones and facial gestures to talk to babies. Mothers
use slowly rising crescendo and decrescendo allow-
ing the baby time to process each short vocal pack-
age before the next communication arrives. How a

mother talks to her baby is more important than
what she says.

This sing-song quality of the mother’s speech is
tailored to the baby’s listening abilities. Smiling,
grasping, and talking all play important roles in the
attachment process (i.e., the reciprocal develop-
ment of an affectional tie between the mother or
caregiver and the baby) (Pridham & Chang, 1992).
During these interactions, the mother not only gives
care to her infant but the newborn gives care back to
his mother. For this reason, Anderson (1977) called
the mother and infant “mutual caregivers” (p. 53):

As the mother holds her infant to her breast, assumes
the en face position, and talks to her newborn, her
eyes are the optimal distance away and her head,
mouth and eyes move slowly and within a closely cir-
cumscribed range. Her newborn will also be sending
stimuli, such as changes in facial expression, vocal-
izations, and eye-to-eye contact. The mother’s re-
sponse to such stimuli is immediate.

In a review of the theoretical framework for
studying factors that affect the maternal role, Mer-
cer (1981) emphasized the role of the infant in his
mother’s maternal role-taking process. The new-
born’s ability to see, hear, and track the human face
shows socialization capabilities at birth that allow
the infant to be an active partner with the mother in
the attachment process. Each new infant presents a
challenge to maternal adaptation and that previous
experience with infants makes little difference to
becoming the parent of a new child. Moreover, the
transition process of being mother to a new infant is
different in the second and third months from the
process in the first month (Pridham & Chang,
1992). Breastfeeding plays an important role in a
mother’s feelings of competence. Tarkka (2003) re-
ported that breastfeeding was a main predictor of a
woman’s competence as a mother. Competence
was measured as the ability to make independent
child-care decisions, to find pleasure in parenthood,
and to meet the demands of being a parent.

The infant uses play as a part of the communi-
cation process. During the earliest (sensorimotor)
stage of life, infants begin with exercise play, such
as repeating newly learned actions for pleasure.
Stick out your tongue at a young infant, and he will

FIGURE 18–3. Mutual caregiving promotes the ma-
ternal role-taking process.
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stick out his tongue at you. Next, infants play in
order to explore their skills, crawling backward
down the stairs, for example, or pushing a finger
into the mother’s mouth while breastfeeding and
then squealing with glee when she pretends to bite
the finger (Figure 18–4). The older baby’s playful
activities as he breastfeeds are a part of communi-
cation and attachment with his mother. Deferred
imitation play begins at around 18 months of age,
when toddlers begin to imitate the behavior and
language they see and hear. For example, little girls,
who are already adopting the gender role of their
mothers, will very seriously and readily “nurse”
their dolls at their breasts (Figure 18–5).

Attachment and Bonding

This exquisite dance of reciprocal reinforcement in
the mother-infant dyad leads to the mother’s 
“taking-in” her maternal role, cementing the
mother-infant bond. Early theorists paved the way
for understanding the processes of bonding and at-
tachment. Konrad Lorenz (1935) noted the behav-
ior and imitation of the mother animal by the
young, which is necessary for survival, and labeled
it imprinting. It is believed that attachment and
bonding are the human equivalent of imprinting.

Bowlby’s seminal paper (1958), which intro-
duced the principles of attachment theory, empha-

sized the importance of an infant’s developing a pri-
mary attachment to a caring, responsible adult.
Later, Harlow and Harlow (1965) demonstrated the
importance of contact comfort for the attachment
and emotional well-being of the newborn rhesus
monkey. When presented with “surrogate” moth-
ers––one formed out of unpadded chicken wire and
equipped with milk-filled bottles, the other made
out of padded terry cloth but without bottles––the
baby monkeys spent much more time with the
warm, cloth-covered mothers, going only briefly to
the bottles for food.

Mothers who room-in with their infants after
birth touch their infants’ face and head more often
than do mothers who have minimal contact with
their newborn (Prodromidis et al., 1995). Rubin
(1967) showed a progressive attachment that results
from touching: a mother first explores her new-
born’s extremities with her fingertips, rapidly moves
to the baby’s arms and legs, and finally caresses the
trunk with the palm of her hand. A conceptual
model for the maternal-infant bonding might well be
like the weaving of a tapestry. Rubin described
bonding as, “ not a cord, nor a bond, nor a welding
job, rather a large creative work, framed between the
child and the mother’s own significant social world,
systematically and progressively developed for
durability against time and stress to form the sub-
stance of her own personal identity and the fabric of
her relationship with this particular child.”

FIGURE 18–4. Developing motor skills by exploring
the environment.

FIGURE 18–5. Child “nursing” doll.
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Ainsworth et al. (1978) studied brief infant sep-
aration from mothers in a laboratory situation 
to measure the degree of attachment. Mothers de-
fined by the researchers as “securely attached” to
their infants were most sensitive to their baby’s
needs, whereas mothers identified as “insecurely
attached” to their infants were less emotionally ex-
pressive, felt more aversion to close body contact
with the babies, and were more frequently irritated,
resentful, and angry. A multitude of circumstances
affect the mother-child relationship, which begins
before the child is born; even though the baby is
unseen, the mother imagines or fantasizes about
her child.

The mother’s perceptions of the “dream child” and,
subsequently, her relationship with that child will
not only be influenced by her self-concept but also by
her total life experience. Her culture, social relation-
ship, economic status, and state of health can all add
to or detract from her relationship with her unborn
child. If she experiences social isolation and economic
deprivation during her pregnancy, her emotional re-
serves will be lowered. If she experiences physical dis-
comfort and ill health, her physical stamina may be
depleted. Thus the support she receives during preg-
nancy and from her total environment will affect her
acceptance and readiness for mothering.

The infant’s birth forces the mother to compare
her real-life baby with her dreams, fantasies, and
expectations. If reality and expectations are con-
gruent, attachment begins soon after birth; if they
are divergent, the mother must first work through
the loss of the “dream child” and strive to fall in
love with this stranger who bears little resemblance
to the child of her fantasies.

Klaus and Kennell (1975) moved the concept of
attachment one step further by popularizing the ex-
istence of a sensitive period for attachment shortly
after birth. Barring excessive medication of the
mother during delivery, a newborn will normally
be in an alert state for at least 1 hour following
birth. During this period, the mother will spend a
significant amount of time gazing en face (face-to-
face) into her infant’s eyes, touching, and stroking.
The neonate is born in a state of readiness for this
human interaction. The infant’s remarkable percep-

tual and sensory abilities (hearing, seeing, smelling,
and tasting) at birth facilitate the attachment
process. As attachment becomes established, the
newborn is observed to move his arms and legs in
rhythm to the cadences of the mother’s voice, in a
synchronous pattern that may be the foundation for
later speech (Condon & Sander, 1974). Such inter-
action is known as entrainment, and its effects carry
over into later life (Figure 18–6).

An active partner in the attachment process,
the infant initiates about one half of parent-infant
interaction. Through predictable and clear-cut
transmission of cues or nonverbal signals, neonates
are capable of producing the desired behavior in
the parent and selectively reinforcing parent be-
havior. In many ways, the infant is as competent as
the parents, perhaps even more so than young, in-
experienced parents.

The baby’s cry is an impossible-to-ignore cue
for attention, and his mother responds by picking
up, feeding, or carrying him. The perceptive
mother is attuned to her baby’s cues and reacts to
them appropriately. If he coos and smiles, she re-
acts happily to his pleasure. The infant’s content-
ment or irritability signal the mother to increase or
decrease stimulation. If parents are aware of these
cues as a method of communication for their infant,
they respond by viewing their infants as individu-
als. Informing mothers about the behavioral char-
acteristics of their babies is an effective means of
enhancing the interaction between mothers and
their infants (Anderson, 1981).

Breastfeeding, with its frequent touching, hold-
ing, and eye-to-eye contact, offers enhanced oppor-
tunities for attachment and responding to infant
cues. Certainly, the frequency of subjective verbal
responses by mothers who state that they “feel
closer” to the breastfed child merits serious consid-
eration. Through breastfeeding, the infant may
exert more control: for example, the decision to
end the feeding is a shared decision between the
mother and baby when the mother “reads” and re-
sponds to her baby’s behaviors. In bottle-feeding,
on the other hand, the mother is chiefly responsible
for ending the feeding. Maternal bonding consists
of two global aspects: the first is related to preoccu-
pations with infant safety, the second concerns de-
veloping a selective and unique bond with the
baby. Even mothers of normal healthy babies ex-
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perience thoughts and worries. Initial separation in-
creases these preoccupations (Feldman et al., 1999).

The common practices today of rooming-in
and mother-baby care in maternity care were the
result of many studies of maternal-infant attach-
ment and bonding in the 1970s that demonstrated
that mother-baby contact was associated with
stronger attachment. Now a flurry of research on
skin-to-skin touching (Kangaroo Care) is similarly
influencing this type of care for low birth weight in-
fants (Anderson et al., 2003c). Numerous published
reports relating to the safety, efficacy, and feasibil-
ity of Kangaroo Care have associated it with 
both immediate and long-term effects (Anderson et
al., 2003a). In a survey of US neonatal intensive

care units, about 80 percent practice some form of
Kangaroo Care in their units (Engler et al., 2002).

Kangaroo Care is now commonly practiced in
neonatal care units in the United States and world-
wide. Case Western Reserve University nurse re-
searchers Gene Cranston Anderson (2001, 2003)
and Susan Ludington-Hoe (1996, 2000) have led
clinical research teams that study Kangaroo Care.

The intervention of skin-to-skin contact may be
critical for mothers, especially those who have low
birth weight babies or are otherwise unable to take
their infants home. By promoting skin-to-skin
touching, Kangaroo Care builds the components of
bonding and even has been shown to increase the
volume of breastmilk production (Hurst, Valentine,

FIGURE 18–6.
Components of attachment.
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& Renfro, 1997). The positive encounter of skin-to-
skin provides a bonding experience that helps to
offset the mother’s experience of loss avoiding
bonding failure (Anderson et al., 2003c). Kangaroo
Care is also discussed in Chapter 13.

Although immediate postpartum mother-child
contact is desirable, it is no longer considered criti-
cal. Almost all parents are attached to their babies,
even if they experience marked disruption of the
early parent-child contact, which most healthy
mothers and babies now take for granted (see
Chapter 9). For example, Hedberg-Nyqvist and
Ewald (1997) found that Swedish infants who were
separated from their mothers on the first day be-
cause they were ill or because of a complicated de-
livery breastfed for as many months as did those
who had immediate contact with their mothers.
Parents should be assured that not having the op-
portunity to interact and bond with their baby soon 
after birth will not cause irreparable damage to
their child.

Temperament

During the past two decades, researchers have stud-
ied the temperament of the infant and how it influ-
ences parenting. The longitudinal work of Thomas
and Chess (1977) suggested that every child exhibits
a particular temperament from birth and that (1) in-
fants have individual characteristics even as new-
borns, (2) these characteristics differentiate infants
one from another, and (3) they remain constant
over time. Categories of response that influence a
child’s temperament include activity level, regular-
ity of body functions, adaptability, response to new
situations, sensory threshold, intensity of reaction,
quality of mood, distractibility, and attention span
and persistence. These characteristics were rated
for three temperaments: the easy child, the difficult
child, and the slow-to-warm-up child. Characteristic
temperament styles of each are seen in Table 18–4.

Sears (1987) reduced these three temperament
characteristics into two categories in which he iden-
tified high-need and low-need babies and popular-
ized the concept for parents to understand and use.
High-need babies are fussy, seem to breastfeed “all
the time,” and cry if put down; low-need babies are
content and cuddly and do not need constant car-
rying or attention. Two questionnaires or tools for
assessing the temperament of an infant or child are

the Infant Temperament Questionnaire (ITQ) for
infants 4 to 12 months of age (Carey & McDevitt,
1978) and the Toddler Temperament Scale for chil-
dren 1 to 3 years of age (Hegvik, McDevitt, &
Carey, 1982). The ITQ scores identify a child’s tem-
peramental style; the results may be used as an op-
portunity for making parents aware of their child’s
temperament and for suggesting appropriate par-
enting skills.

Stranger Distress

As the infant grows older, the significance of his
major caregiver is recognized and, during the sec-
ond half of the first year of life, another develop-
mental phenomenon appears: stranger distress. The
infant who up to that time has been curious about
everything in his environment, including strangers,
suddenly frowns and cries and may even attempt
physical escape when a stranger approaches.
Stranger distress appears quite suddenly as early as
6 months but more commonly at 8 months. It is
more pronounced when the mother or primary
caretaker is not present. As a consequence, expo-
sure to a variety of strangers is disruptive to an in-
fant at this age. Although stranger distress occurs at
about the same period of development as that of
separation anxiety, it is a separate phenomenon.

Separation Anxiety

As mother or father leave the room, anxious eyes
follow. Almost instantly, the child’s face is con-
torted by rage; he cries loudly and may throw him-
self wildly about, kicking and screaming. No action
brings solace at this point. This behavior is the first
phase of separation anxiety, a phenomenon that
emerges toward the middle of the first year of life,
peaks from 13 to 20 months, and decreases after the
second birthday. Separation anxiety, according to
psychoanalytic theory, is the painful effect of anxi-
ety engendered by the threat of actual separation
from a loved one. Bowlby (1973) and Robertson
(1958) delineated three phases of separation anxiety
in young children: (1) protest, (2) despair, and (3)
denial.

Protest. In an angry and yearning attempt to re-
cover his mother or primary caregiver, the child 
violently cries and throws himself about, kicking
and screaming. He is angry with the world and with
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his mother for leaving him. He feels that she must
be angry with him also, because she left him. The
protest phase can last from a few hours to several
days, depending on the energy of the child, his age,
his relationship with his mother, and the quality of
the new environment.

Despair. Gradually, the child moves into quiet
grieving and mourning as he begins to accept his
fate. He shows little interest in his environment but
suffers intensely; his expression is one of great sad-
ness. Regressive behavior, such as thumb-sucking,
occurs as the child turns inward for solace.

Table 18–4

CHARACTERISTICS OF TEMPERAMENT STYLES IN CHILDREN

Slow-to-Warm-Up
Factor Easy Child Child Difficult Child

Activity level––amount of physical
activity during sleep, feeding, play,
dressing

Regularity––of body functions in
sleep, hunger, bowel movements

Adaptability to change in rou-
tine––ease or difficulty with which
initial response can be modified in
socially desirable way

Response to new situations––initial
reaction to new stimuli, foods, peo-
ple, places, toys, or procedures 

Level of sensory
threshold––amount of external
stimulation, such as sounds or
changes in food or people, neces-
sary to produce a response

Intensity of response––energy con-
tent of responses regardless of their
quality

Positive or negative mood––energy
content of responses regardless of
their quality

Distractibility––effectiveness of ex-
ternal stimuli (sounds, toys, peo-
ple) in interfering with ongoing
behavior

Persistence and attention
span––duration of maintaining spe-
cific activities with or without ex-
ternal obstacles

Percentage of all children

High

Fairly regular

Generally adaptable

Approach

High threshold (much
stimulation needed)

Generally intense

Generally positive

Easily distractible

Persistent

40%

Low

Fairly irregular

Generally slow to
adapt

Withdrawal

Low threshold (little
stimulation needed)

Generally mild

Generally negative

Nondistractible

Nonpersistent

10%

Medium

Variable

Variable

Variable

Medium threshold

Variable

Variable

Variable

Variable

15%

Source: From Carey (1978); Servonsky & Opas (1987, p. 180).
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Detachment or Denial. The child develops a
defense mechanism to deal with his loss by de-
taching himself from the importance of his mother’s
love. He gradually begins to interact with others,
approaching anyone and even appearing cheerful.
This stage is often misinterpreted as adapting or
“settling in.” Actually, he is coping with his loss
by indiscriminately attaching to caretakers. When
he is reunited with his mother at this point, he
may appear uninterested and may not seem to rec-
ognize her.

Clinical Implications
Deviations from normal patterns of attachment sig-
nal that a problem may be present; hence assessing
the infant’s or child’s growth and developmental
level––and being able to apply a working knowl-
edge of developmental patterns––is as important as
knowing the specifics of a child’s health problem. If
a baby is being examined, for example, the close
proximity of his mother helps to reduce stranger
distress. Although clothing that appears “friendly”
(nonwhite) helps to ameliorate the baby’s distress,
by no means does it prevent his crying and avoid-
ance behavior as the examiner approaches him, es-
pecially for the first time.

How can health-care workers who are strangers
to the child minimize this fear? First, take advan-
tage of his attachment to his mother by relating to
the mother first in the presence of the child. Dur-
ing this interaction with his mother, the child is
carefully observing her response to and acceptance
of the “stranger” and will take cues from her. Even
body position is important; turning slightly side-
ways away from the child to avoid en face contact
while talking with the mother is less threatening
to the child. Spitz (1946) demonstrated in one of
his films that when a stranger approaches with his
back to the child, the child becomes curious and
will even reach out after a bit and tug at the
stranger. Using a soft, low voice rather than a loud
or high-pitched tone is more pleasing to the child
and facilitates his acceptance of this new person in
his life.

Nursing and medicine have made great
progress in recognizing and applying development
theories in practice. Because a comprehensive list-
ing and discussion of developmental assessment
and screening tools is not within the scope of this

book, we refer the reader to the many excellent ref-
erences that discuss child development in detail. In
addition, we remind the reader of the use of assess-
ment tools, such as the Bayley Scales of Infant De-
velopment, the Denver Development Screening
Test, and the Brazelton Neonatal Behavior Assess-
ment Scale.

Immunizations
Immunizations have greatly reduced the incidence
of childhood diseases worldwide. Many infections
that contributed to high infant mortality in the past
can now be prevented through a series of immu-
nizations. Smallpox, for example, has been elimi-
nated and poliomyelitis, rubella, and rubeola have
decreased markedly since the rigorous enforcement
of a series of immunizations.

Recommendations for immunizations are the
same for breastfed children as for non-breastfeed-
ing children. In the United States, the recom-
mended age for beginning primary immunizations
of infants is at birth. The usual schedule is for three
immunizations for DTaP/Hib or DTP/Hib vaccine
(diphtheria, tetanus, pertussis, and Haemophilus in-
fluenzae type b). DTaP is the preferred vaccine be-
cause it produces fewer side effects. A combination
product containing measles, mumps, and rubella
(MMR) vaccine is administered at 12 to 15 months
of age, with a second dose recommended for
school-age children. All children should receive
four doses of inactivated polio vaccine at 2 months,
4 months, 6 to 18 months, and 4 to 6 years. Oral
polio virus can be given only in special circum-
stances. This is to reduce the risk of vaccine-
associated paralytic polio. The United States Rec-
ommended Childhood Immunizations Schedule
(2003) is available on the Internet at www.cdc.gov/
nip/recs/child-schedule.pdf.

The H. influenzae type b vaccine has been ap-
proved by the Food and Drug Administration for
use at 2, 4, and 6 months of age, with a booster
at 15 to 18 months of age. Children aged 6 to 12
months are at highest risk of H. influenzae type b
infection. The exact timing of the immunizations
is not nearly as important as the fact that the child
eventually receives all of the immunization doses.
A relatively new vaccine (Prevnar pneumococcal
conjugate vaccine [PCV]) that protects infants and
toddlers against pneumococcal disease was ap-
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proved by the FDA in 2000. The recommenda-
tion is for all infants to be given the vaccine at 
2, 4, and 6 months of age followed by a booster
dose at 12 to 15 months. The rotavirus vaccine 
that was added to the schedule in 1999 was re-
moved later. The action was in response to stud-
ies showing that the vaccine appears to be
associated with intussusception. A new vaccine (Pe-
diarix) combines three separate series of shots: one
to protect again diphtheria, tetanus, and whooping
cough; a second for polio, and a third for hepati-
tis B. Formerly, it took nine injections to get that
much protection.

Infection with hepatitis B is becoming a major
public health problem. In 1992, the American Acad-
emy of Pediatrics (AAP) recommended universal
immunization of newborns in the United States
against the HBV. The schedule calls for the initial
vaccine to be given to all infants soon after birth; the
first dose may also be given by age 2 months if the
mother is HbsAg-negative. Only monovalent he-
patitis B vaccine can be used for the birth dose. Ei-
ther monovalent or combination vaccine can be
used to complete the series. Infants born to HbsAg-
positive mothers should receive the vaccine and he-
patitis B immune globulin (HBIG) within 12 hours
after birth at separate sites, a second dose of vaccine
at 1 to 2 months of age, and a third dose at 6 months.
Not everyone agrees with this recommendation,
claiming that this decision marks the first time that a
vaccine is recommended for children to prevent a
disease that primarily occurs in adults. Hepatitis A
vaccination is recommended only for selected states
(AZ, AK, CA, ID, NV, NM, OK, OR, SD, UT, and
WA) and for high-risk groups.

As a result of the vaccine supply shortage, de-
ferral of some doses of tetanus and diphtheria tox-
oids, and pertussis vaccine and pneumococcal
conjugate has been recommended (Centers for Dis-
ease Control and Prevention, 2002).

Generally, vaccines that contain attenuated
“live” organisms are more effective than are inacti-
vated or “killed” vaccines. Live vaccines induce
long-lasting immunity, but they are also likely to
cause adverse reactions. Although killed vaccines
are noninfectious and can be prepared in a purified
form, they usually induce a shorter period of pro-
tection; therefore, booster injections may be
needed. Most vaccines are given parenterally; an

exception is the live oral polio vaccine (OPV) now
given only in special circumstances.

When a measles-mumps-rubella vaccine is
given during the immediate postpartum period in
the rubella seronegative woman, the live attenu-
ated virus will be found in her breastmilk. This
poses no harm to the infant (Wolfe, 1990). Krogh
et al. (1989) compared breastfed and formula-fed
infants of a group of mothers who had been im-
munized with the rubella vaccine postpartum with
a second group of naturally immune women who
were seropositive for rubella and did not receive
immunization after childbirth. Subsequent immu-
nization with rubella vaccine of breastfed infants
whose mothers had received postpartum immu-
nization resulted in a serum antibody response that
was similar to the response observed in formula-
fed infants or the infants of naturally immune
mothers who had not received immunization. Thus,
early neonatal exposure to the rubella virus in
breastmilk neither enhances nor suppresses subse-
quent responses to rubella vaccination in early
childhood.

Breastfed infants are also successfully immu-
nized if they are given OPV while receiving breast-
milk. The same is true for the oral rotavirus vaccine
(Rennels, 1996; World Health Organization, 1995).
In fact, breastfeeding may enhance immunity in
some cases. Pabst et al. (1989) found that infants
who were breastfeeding had enhanced cell-
mediated immune response to Bacillus Calmette-
Guérin vaccine given at birth. In another study by
the same group of investigators, breastfed infants
immunized with H. influenzae type b vaccine had
higher antibody levels at 7 months and at 12
months of age––strong evidence that breastfeeding
enhances the active immune response in the first
year of life.

Questions about risks of vaccination have been
publicly raised by concerned citizens and advocacy
groups. In response, Congress created the Vaccine
Adverse Event Reporting System (VAERS), a na-
tional surveillance system administered by the
Food and Drug Administration (FDA) and the Cen-
ters for Disease Control (CDC). VAERS maintains
a database of reports of adverse events following
vaccinations. More information on reporting ad-
verse cases to VAERS can be found on the CDC
Web site (www.cdc.gov/).



Child Health 527

Vitamin D and Rickets
Vitamin D may constitute an exception to the gen-
eral rule that breastfed infants do not need vita-
min supplements. Recent national recommen-
dations in the United States to prevent rickets and
vitamin D deficiency are to give a daily vitamin
D supplement to all breastfed infants unless they
are weaned to at least 500 ml per day of vitamin
D-fortified formula or milk (American Academy of
Pediatrics [AAP], 2003). Vitamin D––which is ac-
tually a sterol, a compound that behaves like
fats––is classified as a lipid. Vitamin D is essential
to the development of healthy bones and when de-
ficient can cause rickets (soft, malformed bones) in
children. Although rickets is still uncommon, re-
ports of rising numbers of rickets in breastfed chil-
dren worldwide have triggered an international
debate about the need for vitamin D supplemen-
tation (Welch et al., 2000).

Increased vitamin D intake results in higher
levels in human milk. Women in the United States
usually take multivitamins and eat vitamin D dairy
foods so rickets and vitamin D deficiency is less a
problem than in developing countries and in north-
ern Europe. In studying Wisconsin infants, Greer
and Marshall (1989) found that unsupplemented,
exclusively breastfed white infants maintained nor-
mal vitamin D serum concentrations and had no
evidence of vitamin D deficiency.

The risk of rickets is greatest for dark-skinned
children living in inner city areas, children whose
clothing lowers skin exposure to the sun, and
breastfeeding children of women eating vegetarian
diets that exclude meat, fish, and dairy products.
The child who is adequately exposed to the sun
(and thus to radiation-formed precursors of vitamin
E) and whose mother consumes adequate nutrients
does not need vitamin D supplements. Since the
negative effect of sunlight exposure is well known,
care providers recommend sunscreen and are re-
luctant to recommend placing infants in the sun.
Giving daily vitamin D supplements in recom-
mended dosages to infants is considered safe and
without harmful side effects; however, there is a
danger that accidental ingestion of concentrated liq-
uid solutions of pure vitamin D available for pedi-
atric use could cause toxicity. Most physicians in
North Carolina already prescribe vitamin D sup-

plements for African-American breastfed infants in
their practice (Kreiter et al., 2000).

Dental Health and 
Orofacial Development
The first primary (deciduous) teeth to erupt are the
lower central incisors, which appear at about 6 to 8
months of age. By two and a half years of age, chil-
dren have a full set of primary teeth that will be re-
placed by permanent teeth. Although breastfeeding
helps to protect the teeth, healthy dental practices
should in no way be neglected because the child is
breastfeeding.

Nursing-bottle caries is a term applied to pro-
gressive dental caries aggravated by sucking on a
bottle while sleeping and is associated with a high
count of lactobacilli in dental plaque, low socioeco-
nomic status, and nutritional deficiencies (Smith &
Moffatt, 1998). In developed countries, the preva-
lence is reported to vary between 1 and 12 percent
(Milnes, 1996). Decay usually starts with the maxil-
lary (upper) incisors and often spares the mandibu-
lar (lower) incisors. Several studies suggest that
breastfed children have less dental decay than do
those who are fed otherwise (Al-Dashti, Williams, &
Curzon, 1994; Oulis et al., 1999; Weerheijm et al.,
1998). The probable reasons for this include the me-
chanical differences between breastfeeding and bot-
tle-feeding. Drawn deep into the child’s mouth, the
human nipple rests at the junction of the hard and
soft palate during breastfeeding, posterior to the
child’s teeth. A suckle is automatically followed by a
swallow, thus preventing the teeth from being
bathed in pooled milk. In contrast, the milk from a
bottle flows out spontaneously with only the slightest
pressure into the anterior part of the mouth, permit-
ting stagnation of the milk on and around the teeth.

A few studies have reported a condition similar
to nursing-bottle caries that occurred in breastfed
children, especially those who breastfed for 2 to 3
years and have spent long, uninterrupted periods at
the breast. Although these cases represent a small
percentage of young children who breastfeed, nurs-
ing caries is associated with the practice of breast-
feeding at night “at will” after 6 months of age
(Al-Dashti, Williams, & Curzon, 1994; Matee et al.,
1994). As the numbers of breastfeeding toddlers in-
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crease, however, it is reasonable to expect that
some of them will develop dental disease, espe-
cially after the introduction of solids that often con-
tain sugar.

A lack of methodological consistency in studies
on dental caries in breastfed children makes it diffi-
cult to draw conclusions. For example, none of the
studies reported the dietary habits of the remainder
of the children’s diet. If a child ingests a sugar-rich
food and then breastfeeds, the lips are pressed
against the teeth, thus restricting flow of saliva and
facilitating caries development (Bowen et al., 1997).
As a result, when Valaitis et al. (2000) reviewed 151
articles on caries and breastfeeding, she was unable
to come to a conclusion. Erickson (1999) conducted
a unique in vitro study on caries development and
human milk. She found that when children’s teeth
were exposed to human milk as the only carbohy-
drate source, caries did not occur. When breastmilk
was supplemented with 10 percent sucrose, caries
development was rapid.

Dental caries is also thought to be an inherited
trait; therefore, these children probably represent a
group who are more susceptible, and prolonged
nocturnal exposure to human milk becomes a risk
factor. It could be argued that some breastfed chil-
dren develop caries not because they were breastfed
but in spite of it. The susceptibility of the child’s teeth
to decay cannot be clinically predicted, and caries
may be extensive before they become evident.

Orofacial development is a health issue in which
breastfeeding has a measurable impact (Palmer,
1998). The orofacial development of a child is af-
fected by feeding methods, swallowing patterns, and
finger sucking (Sanger & Bystrom, 1982). The mech-
anisms by which bottle-feeding might contribute 
to the development of malocclusion include a for-
ward thrusting of the tongue, which in turn leads to
underdevelopment of the masseter and buccinator
muscles (Stanley & Lundeen, 1980), abnormal swal-
lowing patterns, and increased prevalence of nonnu-
tritive sucking. In Czechoslovakia, Adamiak (1981)
found that the longer the duration of breastfeeding,
the lower the incidence of malocclusion anomalies.
Among children breastfed fewer than 3 months or
not at all, 36 percent had anomalies, whereas 24 per-
cent of those breastfed for longer than 6 months had
anomalies. This trend was constant for all variables
tested and remained even when adjusted for age and

maternal educational level as a proxy of socioeco-
nomic status.

Solid Foods
Every breastfed infant reaches a point when breast-
milk alone no longer fulfills his nutritional needs. If
breastfeeding is continued exclusively, the baby
will eventually become malnourished. How long
exclusive breastfeeding can satisfy the nutrient
needs of babies is a crucial public health issue, es-
pecially in areas with an unsafe water supply and
poor sanitation, where early supplements are likely
to be associated with infections.

Introducing Solid Foods

Solid foods are not necessary, nor are they recom-
mended, before a baby is 4 to 6 months of age
(AAP, 1997). Developmental cues for introducing
solid foods to the infant are the fading of his tongue-
extrusion reflex, eruption of teeth, the ability to sit,
and purposeful movement of the baby’s hands and
fingers, all of which normally occur during the mid-
dle months of the first year of life. Most infants will
at first actively resist the advances of even the most
enterprising parent in attempts to spoon-feed them
during the early months of life. Before 6 months of
age, a baby has a tongue-extrusion reflex and is un-
able to push food to the back of his mouth. In the
full-term baby, the prenatal storage of iron acquired
during the last trimester of pregnancy gradually be-
gins to diminish by 4 to 5 months of age, and ex-
ternal sources of iron are needed (Pisacane et 
al., 1995).

Early introduction of solids is still a common
practice in the United States, even though the
American Academy of Pediatrics’ Committee on
Nutrition has consistently held that no nutritional
advantage results from the introduction of supple-
mental foods prior to 4 to 6 months of age. A study
of mothers in Kentucky found that by 1 month of
age, 12 percent of mothers reported that their infant
had received solid food and cereal added to the bot-
tle. Fruit juices were given to one fifth of the study
infants by 1 to 2 months of age (Barton, 2001).

In fact, mothers sometimes competitively seek
to outdo one another in initiating solid food, as if
how soon an infant eats adult food is a measure of
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his maturity. Despite official recommendations and
a concerted effort to teach parents to delay solids,
many infants still receive solid foods during their
first few months of life. The first solid food is usu-
ally cereal, which is given in the evening because
some parents wrongly believe or have been told
that feeding solids to the baby will help him sleep
through the night. However, feeding infants solids
prior to bedtime is not related to evening sleep pat-
terns; according to well-controlled studies, babies
who receive solids before bedtime have the same
sleep patterns as do babies who are not given solids
(Keane et al., 1988; Macknin, Medendorp, &
Maier, 1989).

Energy-intake patterns between breastfed and
formula-fed infants discussed earlier in this book in-
dicate that breastfed infants maintain energy-intake
levels below those of formula-fed infants. These
patterns persist even after solid foods are intro-
duced. If breastfeeding infants are given solids at
from 3 to 6 months, their milk intakes decline sig-
nificantly; the energy from solids generally replaces
that from breastmilk. Although the infant breast-
feeds fewer times during the day, the frequency of
night feedings remains the same (Heinig et al.,
1993). This is not true for formula-fed infants, who
continue to take about the same amount of formula
when early solids are given. In industrialized coun-
tries, infants fed solids early appear to have about
the same incidence of illness as do infants who are
fed solids later. In developing countries, however,
the risk of diarrhea is such that the risks of intro-
ducing solids before 6 months outweighs any po-
tential benefits.

Choosing the Diet

If solids are started after 6 months of age, the se-
quence of foods is not critical. If solids are intro-
duced earlier, the following order is suggested:
cereals, yellow vegetables, fruits, meats, and (last)
legumes. For cereal that requires mixing with a liq-
uid, breastmilk (rather than cow’s milk) avoids any
potential allergic reaction. Egg yolk, if carefully sep-
arated from the white (which is highly allergenic), is
high in protein and iron, is hypoallergenic, and is
therefore safe.

Infants need additional water when solids are
started because of their added osmolar load. His-

torically, fruit juice was recommended by pediatri-
cians as a source of vitamin C and water. Because
fruit juice tastes sweet, children readily accept it. Al-
though fruit juice has some benefits such as the vit-
amins and in some cases calcium that it contains, it
also has potential detrimental effects (AAP, 2001).
Children can become addicted to consuming fruit
juices at the expense of eating other foods, espe-
cially healthy, fresh foods.

A basic rule is to feed the infant foods in as
close to a natural state as possible: pieces of raw,
peeled apples, slices of banana, toasted whole
wheat bread, orange sections, and a chicken leg
with the skin removed are all good choices. They
can be picked up and held and are tasty, nutritious,
and satisfying to chew. Small amounts at first 
followed by gradually increased amounts (along
with continued breastfeeding), avoids constipation.
Mothers should be prepared for changes in consis-
tency, odor, and frequency of stool when solids are
begun. Generally, all foods eaten by the family can
be given to the infant in a consistency that he can
handle. The beginning eater enjoys foods of all
kinds and relishes the tactile pleasures of squeezing,
smearing, and crushing his food––an activity he
should be allowed with impunity because it is also
a learning experience. General guidelines for initi-
ating solid foods are found in Table 18–5.

Breastfed babies are exposed to a variety of fla-
vors of whatever is transmitted in their mothers’
breastmilk (Mennella, 1995). As a result, it seems
likely that they would be more accepting of novel
flavors in solid foods than are formula-fed infants
who are not so exposed. Likewise, flavors from the
mother’s diet during pregnancy are transmitted to
amniotic fluids and swallowed by the fetus. Conse-
quently, food flavors eaten by women during preg-
nancy are experienced by infants before their first
exposure to solid foods (Mennella, Jagnow, &
Beauchamp, 2001). To test this assumption, Sullivan
and Birch (1994) compared acceptance of vegeta-
bles by 4- to 6-month-old infants. These infants
were randomly assigned to be fed one vegetable on
ten occasions for 10 days. They found that breast-
feeding infants ate more vegetables than did for-
mula-fed infants. Thus breastmilk may facilitate the
acceptance of solid foods during the important tran-
sition from suckling to feeding solids. Babies who
are given cereal were more accepting of it if it is
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Table 18–5

INTRODUCING SOLID FOODS INTO A BREASTFED INFANT’S DIET

Approximate Total Description of Food and Hints
When to Introduce Daily Intake of Solids* About Giving Them
6–7 months if infant 
is breastfed

6–7 months if infant 
is breastfed

7–9 months if infant 
is breastfed

8–12 months if infant
is breastfed

Dry cereal: Start with 1/2 tsp
(dry measurement); gradu-
ally increase to 2–3 tb.
Vegetables: Start with 1 tsp;
gradually increase to 2 tb.

Fruit: Start with 1 tsp; grad-
ually increase to 2 tb.
Divide food among 4 feed-
ings per day (if possible).

Meat: Start with 1 tsp and
gradually increase to 2 tb.
Divide food among 4 feed-
ings per day (if possible).
Dry cereal: Gradually in-
crease up to 4 tb.
Fruits and vegetables: Gradu-
ally increase up to 3 tb of
each.
Dry cereal: Up to 1/2 cup.
Fruits and vegetables: Up to
1/4 to 1/2 cup of each.
Meats: Up to 3 tb.
Divide food among 4 feed-
ings per day (if possible).

Dry cereal: Up to 1/2 cup.
Bread: About 1 slice.
Fruits and vegetables: Up to
1/2 cup of each.
Divide food among 
4 feedings per day (if possi-
ble).

Cereal: Offer iron-enriched baby cereal. Begin with 
single grains. Mix cereal with an equal amount of breast-
milk.
Vegetables: Try a mild-tasting vegetable first (carrots, squash,
peas, green beans). Stronger-flavored vegetables (spinach,
sweet potatoes) may be tried after infant accepts some mild-
tasting ones.
Fruits: Mashed ripe banana and unsweetened, cooked, bland
fruits (apples, peaches, pears) are usually well-liked. Apple
juice and grape juice (unsweetened) may be introduced. Ini-
tially, dilute juice with an equal amount of water.
Introduce one new food at a time and offer it several times
before trying another new food.
Give a new food once daily for a day or two; increase to
twice daily as the infant begins to enjoy the food. Watch for
signs of intolerance.
Include some foods that are good sources of vitamin C
(other than orange juice).
Meat: Offer pureed or milled poultry (chicken or turkey) fol-
lowed by lean meat (veal, beef); lamb has a stronger flavor
and may not be as well-liked initially.
Liver is a good source of iron; it may be accepted at the be-
ginning of a meal with a familiar vegetable.
Continue introducing new cereals, fruits, and vegetables as
the infant indicates he is ready to accept them, buy always
one at a time; introduce legumes last.

Soft table foods may be introduced––for example, mashed
potatoes and squash and small pieces of soft, peeled fruits.
Toasted whole grain or enriched bread may be added when
the infant begins chewing.
If introduction of solids is delayed until now, it is not neces-
sary to use strained fruits and vegetables.
Continue using iron-fortified baby cereals.
Table foods cut into small pieces may be added gradually.
Start with foods that do not require too much chewing
(cooked, cut green beans and carrots, noodles, ground
meats, tuna fish, soft cheese, plain yogurt). If fish is offered,
check closely to be sure there are no bones in the serving.
Mashed, cooked egg yolk and orange juice may be added at
about 9 months of age.
Sometimes offer peanut butter or thoroughly cooked dried
peas and beans in place of meat.

*Some infants do not need or want these amounts of food; some may need a little more food.
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mixed with mother’s milk rather than water (Men-
nella & Beauchamp, 1997). And, in situations in
which families are unable to provide high-quality
solids, continued breastfeeding beyond 1 year of
age is recommended to enhance linear growth in
toddlers (Marquis et al., 1997).

Foods prepared at home are not only more
wholesome and nutritious but cost less than do
commercially prepared baby foods. Carrots and ap-
plesauce, for example, cost about one half the store
price when prepared at home, and blended beef or
chicken provide more nutrients by weight than do
their commercial counterparts, chiefly because they
contain less water. With the aid of an electric
blender, food mill, or grinder, preparing baby food
is easily accomplished. The foods should be se-
lected from high-quality fresh or frozen fruits, veg-
etables, or meats, with special attention to hygienic
preparation and storage. For convenience, small in-
dividualized portions can be stored safely in the re-
frigerator or freezer for reasonable periods. A list of
foods that can be quickly and easily prepared ap-
pears in Box 18–2. Fun finger foods are listed in
Box 18–3.

Some parents prefer to buy commercial baby
food rather than to make their own. In addition to
being expensive, commercial baby foods are gener-
ally produced by pulverizing fruit, grain, vegetable,
and meat ingredients with water and adding filler
ingredients such as colorings, additives, and preser-
vatives (Randle, 1999).

For families on vegan diets, their infants may
need supplements of vitamin B12 when dairy prod-
ucts and eggs are excluded from the diet. Older in-
fants may need zinc supplements and reliable
sources of iron and vitamin D as well as vitamin B12.
Timing of solid-food introduction is similar to that
recommended for nonvegetarians. Tofu, dried
beans, and meat analogs are introduced as protein
sources around the middle of the first year (Man-
gels & Messina, 2001).

Choosing Feeding Location

The best place to feed a baby is at the family table
at mealtime, in a high chair or on someone’s knee.
Young children love to be considered one of the
family and to sit at the same height as the rest of the
family. Even before the infant is ready to take
solids, he enjoys being nearby during meals and

can “join in” by chewing on such food as a bread
crust or a carrot.

Delaying Solid Foods

Babies who are started on solid food early (before 5
to 6 months) and who have a family history of al-
lergy are more likely to develop atopic disease (al-
lergic asthma, allergic rhinitis, atopic dermatitis,
food allergy). Delaying solids, especially wheat, egg
whites, pork, and legumes, from the potentially al-
lergic child until the immature immunity period has
passed, minimizes or even prevents the symptoms

BOX 18–2

Quick, Easy-to-
Prepare Infant Foods

● Yogurt (low-fat)
● Fresh fruit: cut-up apples,

pears, oranges, bananas,
grapes, or any fruit in season

● Cheese, cut into chewable
pieces

● Toast of whole grain bread,
cut into strips

● Chicken: leg, wing, or cut-up
pieces

● Egg: soft-boiled; hard-boiled
as finger food

● Vegetables: mashed; whole
(e.g. peas); in strips or pieces
as finger food

● Crackers: whole grain; cheese
spread

● Custard
● Cottage cheese
● Dried fruit: apples, dates, figs,

prunes (pitted)
● Liver: sauteed and cut into

strips
● Tuna: drained; with grated

cheese
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(Arshad, 2001). At age 6 months, the infant pro-
duces sufficient IgA antibody to prevent absorption
of food antigens through the intestinal wall, thus re-
ducing food allergy.

IgE, which is associated with allergy, rises in di-
rect time sequence to the introduction of solid
foods. IgE is also associated with allergy verified by
a positive skin test later in life. Before the age of 6
months, the infant’s intestine lacks the necessary di-
gestive enzymes to completely digest complex pro-
teins and starches down to amino acids and simple
sugars. At the same time, the infant’s intestinal mu-
cosa is permeable to some intact proteins and
starches. These incompletely digested peptides and
starches can be absorbed and serve as sensitizing
agents to the infant’s immune system. IgE is then
produced and allergy results in some (perhaps
many) infants.

Obesity
Childhood obesity is a growing problem through-
out the world. Thirteen percent of young children
in the United States are obese. Children are driven
to school, and when they come home they watch
television many hours each day. Children of obese
parents are more likely to be overweight them-

selves (Hediger et al., 2001; Maffeis, 1999). In addi-
tion to lack of exercise and genetic endowment,
early diet plays a role in obesity. Breastfed infants
regulate their food intake according to their caloric
needs and, at the same time, control their mother’s
milk production. In contrast, the satiated bottle-fed
baby is encouraged to empty the bottle and may
not ever develop control over food intake. Are
breastfeeding children then less likely to become
obese? It depends on who is asked and the culture
where a study takes place.

Dewey (2003) and Butte (2001) extensively re-
viewed breastfeeding and childhood obesity studies
worldwide. Dewey concluded that breastfeeding re-
duces the risk of a child becoming overweight to a
moderate extent. Butte found the association to be
insignificant. Many large studies have shown that
breastfed babies are less likely than bottle-fed infants
to become obese (Armstrong & Reilly, 2002;
Bergmann et al., 2003; Gillman et al., 2001; Kramer
1981; Toschke et al., 2002; von Kries et al., 1999). In
the Bergmann et al. and Kramer studies, the findings
were robust and could not be accounted for by con-
founding variables. Other research showed no such
relationship between breastfeeding and later obesity
(Baranowski et al., 1992; Li, Parsons, & Power,
2003), and one even found that breastfed children
were more likely to become fat (Agras et al., 1990).

The literature is contradictory in part because
many studies are based on small sample sizes, miss-
ing data, lack of adequate control for confounding
factors (e.g., the mother’s nutritional awareness, ex-
ercise patterns), and methodological problems (e.g.,
operational definitions of obesity, the distinction
between a “breastfed” infant versus a “bottle-fed”
infant, and the timing of feedings). Moreover, 
differences in exercise patterns of children were
not included in studies as a confounding factor.
Breastfeeding, along with genetic, racial, socioeco-
nomic, and behavioral factors, affects later obesity.
Policymakers and clinicians cannot ignore the
growing body of evidence that breastfeeding low-
ers the risk of becoming overweight later in life
(Gillman, 2002).

Co-Sleeping
Mothers who breastfeed are also likely to co-sleep
with their babies. The closeness and convenience of

BOX 18–3

Fun Finger Foods

● Pieces of ripe avocado
● Pieces of steamed apple or pear
● Dried fruit soaked in water to

make it softer
● Pieces of baked or boiled white

or sweet potato
● Pieces of baked or steamed

squash
● Well-cooked beans
● Soft tofu cubes

Source: From Lair (1998).
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having the baby nearby during the night facilitates
both breastfeeding and the mother’s sleep. Babies
who sleep in their parent’s bed breastfeed more fre-
quently (Ball, 2003; Pollard et al., 1999). Yet, co-
sleeping is an emotionally charged subject that is
debated heatedly in the United States. It evokes
strong feelings in supporters and opponents be-
cause it touches basic philosophies about parenting:
mainly pitting the child-guided philosophy against
parents who believe in strict discipline and sched-
uling from an early age.

Historically, parents have slept with their in-
fants until recent times but concerns about suffoca-
tion and sudden infant death syndrome (SIDS)
have led the US Consumer Product Safety Com-
mission and the AAP (1999) to recommend against
allowing children younger than 2 years of age to
sleep in a bed with adults. Concerned parents re-
acted immediately to this widely publicized warn-
ing. Grossman (2000) reviewed the studies that the
consumer commission used in making their recom-
mendation. He pointed out several troubling errors,
among them that of the 38 deaths investigated, the
specific cause of death was misclassified in 18 cases.

Parents across the globe take co-sleeping for
granted. In Japan, for example, most infants and
toddlers co-sleep and have adult company and
body contact as they fall asleep (Latz, Wolf, & Lo-
zoff, 1999). Despite the warning by the AAP against
co-sleeping, the practice is growing in the United
States. The practice seems to be widespread as
more parents let their infants sleep with them. The
percentage of infants who sleep in a bed with par-
ents or a caregiver more than doubled from 1993 to
2000 (Willinger et al., 2003).

James McKenna, an anthropology professor
and expert on the subject of co-sleeping, believes
that the practice can be a positive experience and
not considered dangerous if the following pre-
cautions are taken (McKenna, Mosko, & Richard,
2000):

● Bedding should be tight fitting to the mattress.
Use only light blankets––never a duvet, quilt,
or comforter that could cover a baby’s nose.

● The mattress should be firm. Never sleep with
a baby on a sofa or a water bed.

● Remove all loose pillows or soft blankets near
the baby’s face.

● Make sure there is no space between the bed
and headboard or adjoining wall because a
baby’s small head could slip between them.
Cram any spaces and crevices with towels and
check them nightly.

● Do not place the baby on his stomach.
● Do not allow an adult who smokes or has taken

alcohol or drugs to bed-share with the baby.

Long-Term Breastfeeding
Long-term breastfeeding is considered “comfort
nursing”––a form of nurturance and a special bond-
ing rather than nourishment. Nutritional benefits
are considered secondary. The conceptual differ-
ence is that breastfeeding is considered as a
“process” rather than a “product ” (Van Esterik,
1985). Do older breastfeeding children receive suf-
ficient nutriment to grow? Nutrition in long-term
breastfeeders in the United States appeared to be
adequate in one study. When daily food intake of
these children was measured, their nonbreast intake
of complementary foods met RDA energy require-
ments (Buckley, 2001).

Weaning
In the United States, weaning usually takes place
during the first year of life. Women who breastfeed
longer than this have difficulty with acceptance by
relatives, peers, and health professionals (Page-
Goertz, 2002). If “baby-led weaning” is practiced,
weaning usually takes place between the child’s sec-
ond and fourth birthdays (Sugarman & Kendall-
Tackett, 1995). To counteract social pressures for
early weaning, women with breastfeeding toddlers
find peer support for each other, sometimes chang-
ing their circle of friends.

In a study by Wrigley and Hutchinson (1990) of
12 mothers who practiced long-term breastfeeding,
one mother reported that her obstetrician told her
anyone who breastfed an infant past 6 months of
age was “perverted.” Another said that her father
thought she was “strange.” Many health-care work-
ers, who wholeheartedly support breastfeeding and
would never advocate taking a security blanket
away from a baby reel in horror when a mother
breastfeeds a walking child. Page-Goertz (2002) 
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advises “To avoid embarrassing moments at the
mall due to the toddler’s increasing language skills,
parents may want to teach their child a code word
for breastfeeding. Examples are “pillow” and
“nums” This can prevent a child from yelling
‘BOOBY mom––now!’ ”

Ideally, the time for weaning is a joint decision
in which both the mother and the baby reach a state
of readiness to begin weaning around the same
time; however, this is not always the case. The child
may be ready before his mother; more often, the
mother is ready before her child. In a unique study
of weaning times of 36 primates, anthropologist
Dettwyler (1995) determined what would be a nat-
ural duration of breastfeeding in modern humans.
Her evidence suggests that two and one half years
is the minimum duration of time for breastfeeding.
And that four or five years, or longer, is within the
normal range for humans.

Sometimes, the decision is made to wean
quickly. Although the literature offers considerable
advice about gradual weaning, there is little infor-
mation for the anxious mother in a situation in
which weaning must be rapid and will necessarily
be traumatic. The following nondrug therapies may
make deliberate weaning easier and at the same
time avert plugged ducts or mastitis:

● Shower and allow the warm water to run over
the breasts, or soak the breasts by lying down
in the tub.

● Use a breast pump or manual expression to re-
lieve breast fullness.

● Wear a supportive, comfortable bra.
● Observe for signs of plugged ducts or a breast

infection.
● Expect to feel very emotional during this time

and seek support from people who will listen
sympathetically.

● Give the baby extra cuddling and holding.

It may take several days before the mother
finds it is no longer necessary to express breast-
milk for comfort. As described earlier in this book,
an Australian method for reducing engorged
breasts is to wear cool raw cabbage leaves in the
bra. Doing so has been reported to quickly relieve
engorgement.

Implications for Practice
Care providers assume responsibility for educating
families in optimal infant-feeding practices and for
providing rationale and support when they are
needed. The introduction of foods other than
breastmilk is culturally influenced and common
worldwide. Some mothers encourage their babies
to eat as much as possible, believing that a plump
baby represents the picture of health. Competition
among mothers can also lead to the early introduc-
tion of baby foods. Mothers who feel pressure to
give their babies solids may misinterpret the baby’s
cries as hunger, when the baby merely needs stim-
ulation by holding and interacting. Education is a
powerful tool for teaching healthy food practices.
To counteract early solid food introduction, a
videotape was incorporated into an adolescent
mothers’ home-visiting program. This simple inter-
vention significantly reduced the practice of adoles-
cent mothers giving early solids (Black et al., 2001).
Several important points should be shared with
new parents:

● Continue frequent breastfeedings with lots of
cuddling and holding.

● Crying is not always a sign of hunger. It can
mean that the infant has nonfood needs––for
example, to be held, rocked, and soothed.

● Delay the introduction of solid foods until
around the middle of the first year of life when
the baby indicates that he is ready for them.

● Prepare foods for the infant in as close as possi-
ble to a natural state.

● Have easy-to-prepare foods available for quick
meals for the infant.

● Bring the baby to the family meal table when-
ever possible.

It is not unusual for children, usually from about 2
years of age, to become very fussy about food and
to refuse to eat certain items; they may especially
dislike vegetables. Children will go through periods
of eating very little for a period from as short as a
week to as long as a few months; then they gradu-
ally start eating more again. The mother should be
reassured that “this too shall pass” and that her
child will start eating again. Meanwhile, she should
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make the food he does like easily available and nei-
ther force the child to eat nor mask his natural ap-
petite by offering sugary foods.

Choices about weaning should be based on the
mother’s own wishes rather than on the expecta-
tions of others and should call for active listening to
her feelings. If the mother enjoys breastfeeding but
feels pressure to wean, pointing out the advantages
of continued breastfeeding and the cultural differ-

ences in weaning practices may be all the rein-
forcement she needs. On the other hand, if she ex-
presses resentment each time her baby breastfeeds
and is impatient for each feeding to end, she is en-
titled to know options for safe and comfortable
weaning techniques. Some women report that after
weaning their baby, they experienced improve-
ment in mood, and sexuality and felt less fatigue
(Forster et al., 1994).

S u m m a r y

Imperative to assisting a breastfeeding family is
recognition and knowledge of a wide array of areas
of child health. Taking the holistic view, breastfeed-
ing is but one aspect of the child’s overall health
and welfare. This chapter has offered readers basic

information derived from research findings and
clinical experiences. Teaching parents and incorpo-
rating research findings into the daily lives of fami-
lies are the linchpins of effective practice.

K e y  C o n c e p t s

● Worldwide studies indicate that breastfed in-
fants are more likely to have higher intellectual
ability and cognitive development compared
with those who were not breastfed.

● Universal child growth patterns include
cephalocaudal and proximodistal growth.

● Generally, both breastfed and bottle-fed infants
double their birth weight by the middle of the
first year of life and triple it by 1 year. Breast-
feeding infants weigh slightly more than their
formula-fed counterparts for the first 3 to 4
months.

● The infant’s brain grows rapidly during in-
fancy.

● Neonates are born with well-developed sensory
abilities of hearing, smell, and taste. Visual pref-
erence is for human faces and moving objects.

● Theories about early developmental stages in-
clude (1) trust versus mistrust and autonomy
versus shame and doubt (Erickson), and (2)
sensorimotor, assimilation, and accommoda-
tion (Piaget).

● Breastfed infants tend to be more wakeful, cry
more often during the late afternoon, and
evening and wake more frequently during the
night.

● Attachment and bonding is a series of physical
contact and sensory interactions between
mother and baby as “mutual caregivers.”

● Stranger distress and separation anxiety, which
occur during the second year of life, is a normal
phenomenon where the child fears strangers
and being apart from his primary caretaker.

● Developmentally speaking, the ability to toler-
ate solids offers no evidence that their early in-
troduction is advantageous. In fact, the practice
may initiate a chain of disadvantages that in-
clude allergies and obesity.

● Recommendations for immunizations are usu-
ally the same for breastfed children as for non-
breastfeeding children.

● The rise in cases of rickets in breastfed infants
has led to a debate about the need for vitamin
D supplementation of infants at risk.

● Breastfeeding infants generally have fewer den-
tal caries. Reported cases of dental caries are
usually associated with nighttime feedings, ge-
netic predisposition, and dietary sugar.

● Solids foods are not necessary before 4 to 6
months of age. Developmental cues for intro-
ducing solid foods are fading of the child’s
tongue-extrusion reflex, the eruption of teeth,
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the ability to sit, and purposeful movement of
the baby’s hands and fingers, all of which nor-
mally occur during the middle months of the
first year of life. Full-term babies have storage
of iron that begins to diminish by 4 to 5 months
of age.

● Total solid food elimination for the first 6
months of life, in addition to exclusive breast-
milk feeding, appears to reduce atopic disease
in children who are at hereditary risk. The pro-
tective effect against eczema afforded by solid-
food postponement lasts up to 1 year of age.

● Breastfeeding appears to have a slight protec-
tive effect against later obesity, but it appears to

be weaker than genetic, racial, socioeconomic,
and behavioral factors.

● Co-sleeping facilitates breastfeeding. Safe co-
sleeping includes bedding that fits tightly to the
mattress, no soft pillows or space between the
bed and the wall, and placing the baby on his
back or side.

● Ideally weaning takes place when both the
mother and baby reach a state of readiness
around the same time. Crossculturally, wean-
ing takes place around two and one half years
of age.

I n t e r n e t  R e s o u r c e s

Brian Palmer’s Web site, focusing on child health
topics: sleep apnea, SIDS, dental caries:
www.brianpalmerdds.com/
Centers for Disease Control:
www.cdc.gov/
The decade’s progress on exclusive breastfeeding in
44 developing countries, 1989–1999:
www.childinfo.org/eddb/brfeed/probl3/htm
Information about co-sleeping and Jim McKenna’s
mother and baby behavioral sleep laboratory at the

University of Notre Dame:
www.nd.edu/~alfac/mckenna
Information and statistical data for professionals
and researchers. Brochures and pamphlets for fam-
ily and community members:
www.unicef.org
UNICEF Breastfeeding and Complementary 
Feeding:
www.childinfo.org/eddb/brfeed/test/database.htm
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19
C H A P T E R

When a child becomes ill, or when a baby is born
with problems that cause breastfeeding to be very
difficult, the treasured breastfeeding relationship is
threatened. Nurses and other health-care providers
who are aware of the effect of a child’s illness or
health condition on breastfeeding and lactation can
help to prevent unnecessary weaning. For ill or hos-
pitalized children who have already established
breastfeeding, the breastfeeding relationship helps
normalize the routine during unfamiliar circum-
stances, and it provides important comfort and secu-
rity for the baby. Breastfeeding is much more than
nutrition––it is comfort and love shared between a
mother and her baby. When an illness or other
health problem makes the breastfeeding relation-
ship difficult or impossible, emotional support and
encouragement are needed for the family. This
chapter presents strategies for helping parents of
breastfeeding children who need special health care.

Team Care for the Child with 
Feeding Difficulties
A variety of health-care specialists may be helpful
in assessing and treating a child who has ongoing
feeding difficulties. A team might include a physical

The Ill Child:
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or occupational therapist, neurologist, developmen-
tal medicine specialist, lactation consultant, speech-
language pathologist, dentist, social worker, psy-
chologist, and dietitian. Box 19–1 describes the 
services that each has to offer the child and family.
When several people are involved in the child’s
care, one of them should serve as the coordinator to
facilitate communication with the family and the
child’s primary health-care provider, and among
the health team members themselves. Families will
need both verbal and written instructions, and they
should be encouraged to perform return demon-
strations of recommended feeding techniques.
Videotaping the breastfeeding mother and child
while teaching special techniques allows the family
to take with them a customized teaching aid.

Feeding Behaviors of the Ill
Infant/Child
A child who is not feeling well commonly has a
diminished appetite. A nursing infant may feed less
vigorously and less often or more frequently but
in brief bouts; the magnitude of the change in feed-
ing routine varies with the severity of the illness.
The child’s condition may impair ability to suckle
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BOX 19–1

Members of the Health-Care Team for the Breastfeeding
Child with Special Health-Care Problems

Nurse

Assesses the global needs of child and family

Assists in identification of referral needs

Provides initial assessment of breastfeeding
status

Ensures that the health-care plan is imple-
mented

Provides family education

Provides direct nursing care to the child as
needed

Lactation Consultant

Assesses the breastfeeding dyad

Identifies strengths and weaknesses

Identifies referral needs for the child with
complex oral-motor difficulties 

Develops a breastfeeding plan of care

Physician/Subspecialist

Diagnoses underlying illness/condition

Develops medical plan of care

Refers to other professionals as needed

Refers to neurologist or developmental spe-
cialist to assist in evaluation

Physical Therapist

Assesses gross motor capabilities

Develops plan of care to optimize baby’s 
skills

Geneticist/Genetic Counselor

Provides risk counseling related to inherited
conditions

Occupational Therapist

Assesses oral-motor/feeding capability as well
as fine and gross motor skills as needed

Works with the mother to identify optimal po-
sitioning for the baby at breast

If breastfeeding is not possible, helps identify
a preferred alternative feeding method

Develops plan of care to optimize baby’s skills

Speech-Language Pathologist

Assesses oral-motor/feeding capabilities 

May provide similar services to the OT re-
lated to oral-motor issues

Develops plan of care to optimize baby’s skills

Dietitian

Assesses nutritional status of child

Develops plan of nutrition care

Identifies preferred supplements if needed

Mental Health Therapist

Assists families with the adaptation to a child
with acute or chronic health care problem

Social Worker 

Assesses family’s needs for practical and psy-
chosocial support

May provide counseling services
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vigorously or frequently enough to take in suffi-
cient calories to meet requirements for growth. In
the face of illness such as congential heart defect
or harlequin ichthyosis (Ripmeester & Dunn, 2002),
the metabolic needs of the child may increase be-
yond the normal recommended daily allowances
for age and height.

Milk supply may diminish fairly quickly with
waning demand. Mothers may have uncomfortable
breast fullness due to the child breastfeeding less.
Any time that a baby has diminished appetite or is
unable to maintain normal weight gain with direct
breastfeeding, the mother must augment breast stim-
ulation by expressing breastmilk by hand or pump
(see Chapter 12) to maintain her milk supply and to
prevent engorgement. Milk obtained in excess of a
baby’s immediate need can be stored for use at a
later date. Box 19–2 provides milk collection and
storage guidelines for the hospitalized infant.

If the infant is unable to feed orally for pro-
longed periods of time (days or weeks), he should
receive oral stimulation by other means––typically
a pacifier, despite the concern that sucking on an ar-
tificial teat may create problems in getting the baby
back to the breast. Suckling the empty breast is an
alternative. The baby who experiences uncomfort-
able procedures in and around the mouth such as
suctioning, intubation, or operative intervention
may be reluctant to breastfeed and requires special
attention.

Skilled feeding assessment of the child with
special health-care needs is vital. Assessment in-
cludes observation of at least one complete breast-
feeding and monitoring of the infant’s weight in
order to determine the adequacy of milk transfer
and caloric intake. If the child is not gaining weight
normally, the amount of milk ingested is inade-
quate, regardless of what that amount might be.

BOX 19–2

Milk Collection and Storage Guidelines for the 
Hospitalized Nursling

● Hands are washed before initiating milk
expression, with careful attention to finger-
nails and nail beds.

● A hospital grade electric breast-pump is
preferred.

● Each mother must use her own collection
kit.

● All parts of the kit that are touched by milk
must be cleaned after each use with soapy
water, rinsed well, placed on a clean towel,
covered with another clean towel, and air
dried.  Cleaning in a dishwasher is an ac-
ceptable alternative.

● In areas where water is contaminated,
boiled or bottled water must be used for
cleaning pump kits.

● Expressed milk is labeled with the date,
baby’s name, baby’s hospital identification
number, any illnesses in the family, and
any medication the mother is taking.

● Milk is stored in single feeding portions;
aliquots larger than 8 oz should not 
be used.

● Colostrum and early milk may be “lay-
ered.” Mother may chill and then add
these small amounts of milk to the same
container in order to get a full feeding.

● Storage containers should be made of 
glass, polycarbonate (clear, hard plastic), or
polypropylene (cloudy, hard plastic) with
solid caps that provide an airtight seal.

Source: Adapted from Arnold (1999).
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Even if before- and after-feed weights indicate good
intake for age (e.g., 3 oz per feeding in a 7+ pound
infant), this volume may not be adequate for a daily
weight gain of to 1/2 to 1 oz (15–30 gm, or 1 per-
cent of the child’s weight). An ill infant may have
well-developed, effective oral-motor skills but may
lack the energy to maintain suckling long enough to
obtain sufficient calories for normal weight gain, as
in the case of complex congenital heart disease.

What to Do If Weight Gain 
Is Inadequate
If a child is not gaining sufficiently, several strate-
gies can be tried. General strategies will be dis-
cussed in this section, and a condition-specific
section will look at special strategies and tech-
niques.

The first suggestion is to simply change the
baby’s position at the breast. The upright posture
shown in Figure 19–1 increases the baby’s alertness
through stimulation of the vestibular system and
may increase breastfeeding vigor. Providing extra
support for the baby’s cheeks and jaw using the
“Dancer-hand” position (Figure 19–2) may also

help. “Burp and bother” and other techniques are
described in Chapter 10. Strategies for helping the
child with abnormal tone (see Box 19–5, discussed
later in this chapter) are useful for a baby who is
neurologically normal but has a weak suckle. Trying
to feed a soundly sleeping baby usually results only
in frustration for both baby and mother, and it is not
recommended. Supplementation with mother’s
milk, particularly high calorie hindmilk, or calorie-
enriched mother’s milk may be needed to improve
weight gain. For the child with greatly increased
metabolic demands, such as the infant with congen-
ital heart disease, continuous or intermittent feeding
with higher calorie milk through a nasogastric tube
is often necessary to meet the increased caloric re-
quirements for growth (Figure 19–3).

What to Do When Direct Breastfeed-
ing Is Not Sufficient

When a child is incapable of or does not thrive with
direct breastfeeding, health-care providers are
faced with two challenges: (1) they must develop a
feeding plan that will lead to optimal weight gain,
and (2) they must help a family come to a peaceful
acceptance of at least a temporary change in their

FIGURE 19–1. Upright Positioning. Either (A) side sitting,or (B) straddling the mother’s thigh may serve to maxi-
mize the baby’s breastfeeding efficiency. (Courtesy of the Cleft Palate Foundation,1-800-24-CLEFT, http://www.
cleftline.org.)



The Ill Child: Breastfeeding Implications 545

breastfeeding dreams. The health provider can
make a difference in how a family comes to view
these early experiences with their child. Some will
remember brusque interactions and feelings that
the provider had no understanding of the important
nurturing aspect of breastfeeding. Other families
may work with professionals who are so enthusias-
tic about breastfeeding that they lose sight of the
importance of the infant’s growth and develop-
ment, even putting children at risk for severe dehy-
dration or failure to thrive. The fortunate family
interacts with professionals who are skilled in feed-
ing assessment, understand the importance for opti-
mal growth, and know when the child needs
something different than exclusive or direct breast-
feeding, and can communicate this with sensitivity.

According to Auerbach (1993), helping a mother to
stop breastfeeding (or reframe breastfeeding) while
supporting the infant-family relationship is one of
the hardest things for lactation consultants to do.

When families of children with chronic condi-
tions are interviewed about their experiences, they
express appreciation for advice that is straightfor-
ward and, most importantly, accurate. Mothers of
babies with cleft palate report how frustrating it was
to realize that the enthusiasm of the pamphlets and
the professionals they spoke to about the possibility
of exclusive breastfeeding were in fact extraordi-
narily misleading (Miller, 1998). These mothers ex-
perienced feelings of failure, because their babies
did not breastfeed “like the story in the pamphlet.”
Such pressure often leads to unrealistic, exhausting

FIGURE 19–2.
Dancer-hand support.
Dancer-hand position-
ing provides stability 
to the baby’s jaw and
support to weak mas-
seter muscles. (A) The
hand under the breast
slides forward so that
the breast is supported
by three fingers rather
than four. A “U” is
formed with thumb and
index finger. (B) The
baby’s head rests in the
U where the jaw is sup-
ported, and cheeks are
gently squeezed.
(C) View from over the
mother’s shoulder shows
how the hand supports
both the mother’s breast
and the baby’s head.
(D) A modified dancer-
hand position can pro-
vide just chin support,
with the index finger ap-
plying pressure behind
the mandible to support
the tongue. (Source:
From Danner & Cerutti,
1989.)
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breastfeeding efforts that undermine the developing
relationship between mother and baby.

When it is evident that direct or exclusive
breastfeeding is not working, the skilled lactation
consultant will focus on the positive aspects of the
situation––for example, finding something compli-
mentary to say about the child: “Look how the baby
is watching you.” “Isn’t it wonderful how she follows
your voice?” “He’s trying hard––but when he’s
breathing so fast, it’s just too much work for him.”
“What a wonderful snuggler you have.” The goal is
to reframe what’s happening: Mothers and babies
aren’t breastfeeding failures––rather they’re pre-
sented with a special challenge. It is also helpful to
separate the two components of breastfeeding: the
milk (nutrition) and the love (nurture) that happens
with breastfeeding. The milk can continue to be of-
fered, or saved until the baby can have oral feed-
ings; the love continues on without interruption.

Alternative Feeding Methods

Breastfeeding specialists disagree about how to sup-
plement children with special health-care needs.
Unfortunately, there is insufficient data upon which
to base the majority of recommendations, espe-
cially for infants and for children who are failing to
thrive due to a myriad of other underlying health

problems or conditions. Lacking such evidence, we
base the recommendations presented here on un-
derstanding the child’s condition, the anatomy and
physiology of breastfeeding, the occasional case re-
port, discussions with colleagues, and one’s best
clinical judgment. Consultation with an occupa-
tional therapist, physical therapist, and speech-
language pathologist, as well as a dietitian, should
be considered when working with a child who is
not thriving with direct breastfeeding. These pro-
fessionals provide valuable input into the assess-
ment of how a particular child’s strengths and
weaknesses determine a plan of care that will opti-
mize feeding and growth. If the child is not taking
in sufficient volume of mother’s milk to thrive, the
dietitian provides input as to the preferred way to
enrich the caloric content of the milk. Hindmilk or
the addition of carbohydrate, fat, and/or protein
supplement to breastmilk may be preferred, de-
pending on the particular child’s health condition.

Replacement feeding methods and supple-
mentation devices such as cup, finger, and syringe
feeding are discussed in detail in Chapters 7 and
10. Although a supplementation device is suitable
for a prolonged period, the infant must be able to
generate negative intraoral pressure to pull milk
from the device. If the reservoir of the device is
flexible, the mother can squeeze it so that a bolus
of milk goes directly into the child’s mouth and
normal suckling skills may not be needed to ac-
complish sufficient intake. If the baby can latch
onto the breast, supplementing at the breast is al-
ways the preferred way to provide extra calories.
If the child is unable to gain adequate weight, other
feeding methods need to be explored. Neither cup,
or finger, or syringe feeding is conducive to long-
term provision of large volumes of milk. Dowling
et al. (2002) found that with cup-feeding, volumes
of milk ingested were small and about one third
of the amount taken from the cup was recovered
on the bib.

For some children, bottle-feeding may be the
best alternative feeding method. The feeding bottle
can be used in ways that help develop or mimic
breastfeeding skills (Kassing, 2002; Noble & Bovey,
1997). A squeezable bottle allows the caregiver to
deliver a milk bolus into the baby’s oral pharynx
for swallowing, even when the baby is unable to
generate negative intraoral pressure to accomplish

FIGURE 19–3. Baby is receiving calorie-enriched
breastmilk via a supplementer made of a 5 Fr naso-
gastric tube and a 60 ml syringe. She is sitting
upright––straddling her mother’s lap to maximize
suckling efficiency. (Courtesy of Sallie Page-Goertz.)
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milk flow. Higher volumes of milk or normal vol-
umes of calorie-enriched milk can be provided to
maximize weight gain for many children who are
not thriving with direct breastfeeding.

Choice of feeding bottle and teat depends on a
particular infant’s need. Some children will be suc-
cessful with a standard baby bottle––a firm reser-
voir with a variety of teats. Figure 19–4 illustrates
one such bottle, which has a teat with a very wide
base that encourages a wide-open latch. In general,
it is best to select a wide-based teat that encourages
latch with a wide-open mouth, that has a soft tex-
ture like the breast, and that has a nipple length that
goes deep into the child’s mouth but does not cause
the child to gag. Longer teats may be helpful for the
child with cleft lip/palate to avoid milk going di-
rectly into the cleft. Bottles that have been recom-

mended for children who are not thriving with di-
rect breastfeeding or use of a traditional feeding
bottle include the Haberman feeder and the Mead-
Johnson cleft palate feeder (Figure 19–5). Each of
these bottles has a flexible reservoir allowing the
caregiver to release a bolus of milk into the child’s
mouth. The Haberman has a specially designed

FIGURE 19–4. The Avent bottle has a wide-based
teat to encourage a wide-open mouth. (Courtesy of
Sallie Page-Goertz.)

FIGURE 19–5. Bottles recommended for children
who are not thriving with direct breastfeeding. (A)
The Haberman feeder allows the caregiver to adjust
the flow for the baby by aligning the marks with the
baby’s nose––the longer line provides greater flow.
The one-way valve limits the negative pressure re-
quired to withdraw milk, and the flexible nipple reser-
voir allows the caregiver to squeeze a bolus of milk
into the baby’s mouth. (B) The Mead Johnson cleft
palate feeder has a flexible reservoir allowing the
caregiver to squeeze milk into the baby’s mouth. The
nipple is somewhat flattened and long so that milk
can be released well into the baby’s oral cavity. (Cour-
tesy of Sallie Page-Goertz.)
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valve and teat that allows the feeder to adjust milk
flow to suit baby’s needs. There is a slit in the nip-
ple rather than a hole, which closes when the baby
is not compressing/sucking the teat, preventing the
flow of an unexpected bolus of milk into the mouth.
The Pigeon nipple (Figure 19–6) has a flow valve
that reduces the amount of negative intraoral pres-
sure needed for milk transfer, similar to the Haber-
man feeder; the Pigeon nipple is softer and more
flexible. It can be used on any standard infant feed-
ing bottle. Fadavi et al. (1997) found that the Play-
tex nipple set flowed faster with less negative
pressure and thus represented an increase in risk of
choking and decreased oxygenation because of in-

terrupted breathing patterns, particularly in hypo-
tonic and preterm babies.

The baby can be fed with a bottle in ways to
maximize closeness that naturally occurs with
breastfeeding. Mothers and children need to be
comfortable; babies can be skin-to-skin with their
mothers or other caregivers during feeding. Eye
contact, singing, and reading of stories is not pre-
cluded with bottle-feeding. Families should be
taught to alternate the baby to left and right arms
for holding, to provide equal visual stimulation, as
normally happens with breastfeeding. When pre-
senting the bottle to the baby, touch his lips to
stimulate root/gape, and if possible, allow the baby
to draw the teat deeply into his mouth. If the baby
is unable to ingest the milk on his own, use a flex-
ible bottle, or feeders using nurser bags to offer in-
termittent small boluses into the baby’s pharynx
for swallowing.

If bottle-feeding, even with calorie-enriched
milk, is not sufficient for improving weight gain,
more invasive feeding methods must be consid-
ered. Nasogastric feeding with a feeding tube, either
by bolus or continuous drip for part or all of the day
with regular or enriched milk, may need to be
added to breast- or bottle-feedings. If oral feedings
are not possible, enteral feedings can be given via
gastrostomy or jejeunostomy tube.

Care of the Hospitalized 
Breastfeeding Infant/Child
Hospitalization––whether it is planned or an emer-
gency––disrupts family equilibrium. Unexpected
admission to a pediatric intensive care unit of a pre-
viously healthy child causes parents to be near a
panic level of anxiety (Huckaby & Tilem-Kessler,
1999). Parents find that the hospital setting presents
uncertain boundaries regarding their roles and re-
sponsibilities for their own children. Tomlinson,
Swiggum, and Harbaugh (1999) found that these
uncertainties were lessened in an environment
where the child was treated as a normal child and
where the parent was free to continue to provide
comfort care:

Seeing the nurse with her paralyzed/sedated infant,
a mother said, “It is really nice to see the nurse touch

FIGURE 19–6. The Pigeon nipple has a one-way
valve that decreases the amount of negative pres-
sure required to withdraw milk. The outlined area 
of the nipple is slightly firmer and is positioned
against the roof of the mouth. (Courtesy of Sallie
Page-Goertz.)
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her head to calm her. . . to see that the nursing staff
doesn’t only put stuff in the IVs and read the moni-
tor.” (p. 36)

It was also important that personnel recognized and
respected family rights––keeping them informed,
understanding the importance of family input, and
providing appropriate explanations for medical
problems and treatment decisions.

As with any crisis, hospitalization can be a time
for learning and growth. Chances for a positive ex-
perience increase when the family stays with the
child and all are supported by competent, caring
staff. The goal for the hospitalized infant or child is
to minimize disruption of normal routine. A sec-
ondary goal is to maintain and strengthen family
unity. Families of breastfeeding children have a
unique set of needs. Box 19–3 lists key characteris-

tics of breastfeeding-friendly pediatric units. The
stress of dealing with an ill child, perhaps hospital-
ization, and unexpected diagnoses makes intake of
new information challenging for family members.
Popper (1998) relates that families appreciate hav-
ing a customized folder containing helpful informa-
tion regarding the child’s condition. Contents might
include specific information about the child’s illness
and medications, breastfeeding tips, support group
contacts, and the names of health-care team mem-
bers. They can also include important family con-
tact information, self-adhesive notes to use for
communicating to staff when family members are
away from the bedside, and blank paper to jot
down questions or concerns for the health-care
team. Family members may also place notes with
their own observations about their baby into this
folder (Popper, 1998).

BOX 19–3

Characteristics of a Breastfeeding-Friendly Pediatric Unit

● Has written breastfeeding policies in place.
● Employs or trains staff capable of skilled

breastfeeding assessment and breastfeed-
ing intervention when needed.

● Provides parents with written and verbal
information about the benefits of breast-
feeding and breastmilk.

● Facilitates unrestricted breastfeeding.
● Facilitates milk expression by mothers who

wish to provide milk for infants who are
unable to breastfeed. The following serv-
ices should be available:

Breast pump and privacy for pumping.
Storage place for expressed milk.
Referral to lactation services and pump
rental sources if needed.

● Provides breastfed children only age-ap-
propriate or medically indicated supple-
mentation of food or drink.

● Uses alternative feeding methods most
conducive to successful breastfeeding and
appropriate weight gain.

● Provides 24-hour rooming-in of parents
and their children.

● Provides meals and snacks for the breast-
feeding mother.

● Plans medication schedule and procedures
to avoid interfering with the breastfeeding
relationship.

● Provides information about breastfeeding
support available in the hospital and the
community.

● Assesses compliance with policies through
quality assurance activities and research.

Source: Adapted from Minchin et al. (1996) and
Popper (1998).
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For the child who is breastfed, feeding and nur-
turing patterns should approximate as closely as pos-
sible the normal home situation. Only by acquiring
information can personalized and individualized
care be given to families. Box 19–4 lists elements of
the admission history that focus on breastfeeding is-
sues. If the breastfeeding child is old enough to talk,
the family may use a “code” word for breastfeeding,
such as nummies, yum-yum, nursie, snugglies, night-
night, or side. Acceptance of the normalcy of a walk-
ing and talking child who breastfeeds is discussed in
Chapter 24.

If the infant is not feeding effectively, the hos-
pital will ideally provide the mother with access to
hospital grade electric pumps, and the maternal at-
tachments that allow for dual collection, to maxi-
mize effectiveness of milk expression. Health-care
workers should assist mothers in initiating milk ex-
pression as soon as it is noted that the infant’s suck-
ling abilities are not sufficient to maintain weight, or
when oral feedings are not possible. Mothers may
initially need assistance in negotiating any monitor-
ing or therapeutic paraphernalia that is attached to

her baby as she puts the child to breast (Figures
19–7 and 19–8).

Home from the Hospital: The 
Rebound Effect

The child’s reactions following hospitalization de-
pend on the extent of trauma that has been experi-
enced and the availability of coping mechanisms
for self-protection. Almost all hospitals now en-
courage a parent to stay with the child during hos-
pitalization. When parents room-in with the child,
very few behavior changes occur on returning
home. The young child who has experienced a
painful separation may withdraw as a coping strat-
egy, refusing to breastfeed and showing little inter-
est in family members. The baby may cry a great
deal and want to be held and breastfed exception-
ally often, vigorously protesting having the mother
out of sight for even a moment. For toddlers, emo-
tional upheaval, including nightmares and insom-
nia, is common in the first few weeks following
hospitalization. Short separations during hospital-

BOX 19–4

Admission History for the Breastfeeding Patient

● Usual feeding routine
Frequency of breastfeeding
Length of breastfeeding
Behavior of the baby during and after
feeding
Special equipment needs
Preferred positioning for feedings
Special words for breastfeeding
If parent not present, preferred alterna-
tive feeding method

● Use of supplements
What is used for supplementation?
How much is given per feeding and dur-
ing a 24-hour period?

How is it given?
When is it given?

● Use of herbal or other complementary
therapies for mother or baby

● Solid foods
Preferred foods
Schedule for solid foods

● Recent changes in feeding routine
● Recent changes in weight gain
● Other approaches to feeding that have

been utilized
● Solitary or co-sleeper
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izations are usually inevitable; however, when chil-
dren feel safe and securely attached to their parent’s
love, trauma from the illness and temporary sepa-
rations give way to restoration of trust after being
reunited with their family. Helping parents to rec-
ognize this is vital to nursing care of the hospital-
ized child. Inherent in any crisis is the potential for
bringing family members closer together with new
awareness and appreciation of one another.

Perioperative Care of the 
Breastfeeding Infant/Child
Perioperative issues include the preoperative fasting
period and postoperative recovery. The fasting pe-

riod should be as short as physiologically appropri-
ate for reducing anesthesia risk due to aspiration and
also hypoglycemia. Separation of child and family
should be minimized to reduce stress on all. The pre-
operative patient who is breastfeeding does not need
to be NPO (nothing by oral route) for as long as the
formula-fed infant because human milk is digested
more quickly. For the infant who is receiving only
breastmilk, fasting 3 hours prior to anesthesia induc-
tion should be sufficient to prevent vomiting (Feld-
man, Reich, & Foster, 1998). Another approach is for
the mother to pump her breasts first and then let her
baby suckle at the breast for comfort.

Littman, Wu, and Quinlivan (1994) found no
differences in residual gastric volume and pH be-

FIGURE 19–7. Breastfeeding with intravenous infu-
sion. Mother may need some help negotiating the
baby’s equipment at first so baby can settle into the
comfort of breastfeeding. (Courtesy of Debi Leslie
Bocar.)

FIGURE 19–8. Breastfeeding while in traction. Moth-
ers and babies can breastfeed under most any circum-
stances––even while the baby is in Bryant’s traction
for the treatment of congenital hip dysplasia.
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tween children fed breastmilk and those fed clear
liquids before surgery. He recommended that
breastfeeding should be terminated 3 hours prior to
induction, compared to 2 hours prior for clear liq-
uids. In the case of breastfed babies, this distinction
raises the question, “Why are 3 hours of fasting be-
fore surgery mandated rather than 2?” (Nicholson
& Schreiner, 1995). Although some feel shorter fast-
ing periods for breastfeeding infants are safe, this is
not reflected in current guidelines for pediatric
anesthesia (American Society of Anesthesiologists,
1999). Following surgery, breastfeeding should re-
sume as soon as the physician indicates oral feeds
can safely begin. There is no need for a first glucose
water feeding. Mother may need to express milk
until the infant is ready to resume breastfeeding.

Emergency Room
Nurses in the emergency room environment face
the need to respond with split-second reactions and
require a thorough background in a wide range of
areas. It is very helpful for emergency room per-
sonnel to understand basic breastfeeding issues, so
that inadvertent words or actions with the potential
to undermine breastfeeding relationships are
avoided. An example is a situation in which the
mother, not the child, became very ill. She over-
heard the harried nurse say, “If she had given that
baby a bottle, we wouldn’t be in this mess,” when
the infant first refused and later vomited bottle-
feedings. This example can serve as a lesson. The
registered nurse reacted defensively to a life need.
The parents may then have mistrusted that their
medical needs would be handled well. How do
health-care workers avoid insensitivity in care when
they are faced with a situation beyond their experi-
ence or understanding? They should attempt to
look at the family’s needs through the eyes of each
family member, actively seek to support their
wishes when an emergency threatens the symbiosis
of the breastfeeding relationship, and call upon col-
leagues in the maternal-child area for advice.

Often, emergency room medical providers do
not have basic knowledge regarding breastfeeding.
We are frequently told of situations where moth-
ers were counseled to suspend or stop breastfeed-
ing when there was in fact no medical indication
to do so. For example, when the child presents

with gastroenteritis, typical advice is to suspend all
milk feedings and begin an oral electrolyte solu-
tion, as the physicians may be unaware that guide-
lines recommend continuation of breastfeeding
during diarrheal illness. Or, a newborn with he-
matemesis (bloody vomitus) is given an invasive
gastrointestinal work-up before someone thinks to
ask if the mother’s nipples are sore and bleeding.
Or a breastfeeding mother is prescribed pain med-
ication or antibiotic without consideration of its ef-
fect on the baby. Having a nurse in the emergency
room who is aware of breastfeeding management
concerns for the ill child may prevent inappropri-
ate treatment.

Care of Children with 
Selected Conditions
Infection

Numerous research studies demonstrate that breast-
feeding––even short-term, nonexclusive breastfeed-
ing––reduces the risk of a variety of infections, both
minor and major (Lopez-Alarcon, Villapando, & 
Fajardo, 1997; Scariati, Brummer-Strawn, & Fein,
1997). Protection from infection is afforded in a
dose-response manner––the greater the dose, the
greater the protection (Raisler, Alexander, & 
O’Campo, 1999; Scariati, Brummer-Strawn, & Fein
1997). The reduction in risk is most dramatic in
resource-poor countries, but it is also significant in
developed countries. Nonetheless, any child may
experience infection at some point during the breast-
feeding period. Breastfed children lose less weight
during an infectious illness and are less likely to re-
quire hospitalization than if they are not breastfed.
There is no reason to interrupt breastfeeding during
infectious illnesses. However, the infant occasionally
may be so severely ill that feeding capability is tem-
porarily impaired. In these situations, the mother
can express her breastmilk and save it until the baby
resumes breastfeeding. Expressed milk can be pro-
vided to the child via nasogastric feeding when ap-
propriate or stored for use at a later date.

Gastroenteritis

Gastroenteritis is caused by a number of viral and
bacterial pathogens. Symptoms include vomiting,
diarrhea, fever, anorexia, and fussiness presumably
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due to nausea and abdominal cramping. Sometimes
new parents mistakenly believe that the normally
loose breastmilk stools they observe in their new-
born or the normal spitting up that babies do are
signs of illness. (The emergency room physician
might think so as well!) Viral gastroenteritis is re-
sponsible for more than 3 million deaths annually
worldwide, primarily in resource-poor areas; in the
United States it is estimated that there are about 200
deaths and 200,000 hospitalizations for treatment of
dehydration (Iovino, 2003). The acute danger with
gastroenteritis is the risk of dehydration when the
infant takes in less fluid than is lost through vomitus
and stools. With repeated gastrointestinal infections,
the child also risks becoming chronically malnour-
ished, increasing the probability of significant mor-
bidity and mortality from a variety of causes. Infants
are at greater risk for dehydration than older chil-
dren or adults due to increased body surface area
and therefore greater evaporative losses. Diarrhea

and vomiting can also result in electrolyte imbal-
ance caused by the losses of sodium and potassium.
Electrolyte imbalance may be more severe if fami-
lies have been supplementing with either high
sodium fluids, such as broth, or very low sodium flu-
ids such as water or soda pop, transforming a
straightforward isotonic dehydration to a more
complex hypotonic or hypertonic dehydration
(Eliason & Lewan, 1998).

Babies with dehydration are listless, and they
look and act sick. The degree of dehydration is
most accurately determined by the extent of weight
loss. Dehydration is classified as mild with 5 per-
cent weight loss, moderate with 10 percent loss, and
severe with 15 percent loss. However, the clinician
rarely has access to a known pre-illness weight that
is necessary to make this calculation and must de-
pend on history and clinical findings. With just the
clinical history of vomiting, the child is probably at
least 3 percent dehydrated. Table 19–1 describes

Table 19–1

CLINICAL FINDINGS IN THE DEHYDRATED INFANT

Signs and Symptoms Severity of Dehydration

None/Mild Moderate Severe

General Condition

Infants Thirsty, alert, restless Lethargic/drowsy Limp; cold, cyanotic 
extremities; may be 
comatose

Older children Same Alert; postural dizziness Apprehensive; cold,
cyanotic extremities;
muscle cramps

Radial pulse Normal Thready/weak Feeble/impalpable

Capillary refill Immediate Delayed > 1.5–2 seconds delay

Respiration Normal Deep Deep and rapid

Skin turgor Pinch, immediate retraction Pinch retracts slowly Pinch retracts very
slowly (> 2 seconds)

Eyes Normal Sunken Very sunken

Tears Present Absent Absent

Mucous membranes Moist Dry Very dry

Urine output (parent report) Normal Reduced None for many hours

Source: Adapted from Gorelick, Shaw, & Murphy (1997) and Armon et al. (2001).
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the clinical signs of dehydration and the correlation
with severity of dehydration. Gorelick, Shaw, and
Murphy (1997) found that the diagnosis of clinically
important dehydration could be based on the pres-
ence of at least three of these signs and symptoms.
Capillary refill greater than 2 seconds, absent tears,
dry mucous membranes, and ill general appearance
predicted dehydration as well as a full set of 10 pos-
sible clinical signs (Gorelick, Shaw, & Murphy,
1997). Normally, six to eight cloth diapers wet with
urine in a 24-hour period is an indication of ade-
quate hydration; however, frequent stools can con-
fuse estimates of urine output.

The child with mild illness needs no special 
intervention other than increased frequency of
breastfeeding and close monitoring for signs of de-
hydration, especially number of wet diapers. If the
infant has fewer than 4 wet diapers in 24 hours, re-
fuses to nurse, or becomes either inconsolable or
somnolent (sleepy), evaluation by the health-care
provider is necessary. The child who is having more
significant water losses or who is not interested in
nursing may benefit from the addition of oral hy-
dration solution (e.g., Pedialyte, Lytren, or the
World Health Organization solution) in addition to
breastfeeding (Armon et al., 2001). If the child is
unable to keep fluids down, and has reduced void-
ing, intravenous fluid may be required.

Breastfeeding Implications. It is never neces-
sary to interrupt breastfeeding during either the re-
hydration or recovery phase of illness (Armon et
al., 2001). Human milk is a very well tolerated, easy
to digest fluid. However, the nausea and abdominal
cramping that accompany gastroenteritis may cause
a period of anorexia and decreased interest in
breastfeeding. If the youngster is reluctant to breast-
feed for more than a couple of breastfeedings, the
mother might want to express her milk both for
comfort and to protect her milk supply.

Respiratory Infections

Respiratory infections, the most common cause of
illness in infancy and childhood, are usually caused
by viral pathogens. Infants with few outside contacts
develop fewer respiratory infections than do chil-
dren in day-care settings. Breastfeeding has a pro-
tective effect against respiratory illness, even when

important confounding variables (birth weight,
number of siblings, maternal age, smoking) are con-
trolled (Beaudry, Dufour, & Marcoux, 1995; Wilson
et al., 1998). In a retrospective review assessing 
morbidity based on maternal report in a cohort 
of infants, children were significantly less likely 
to be hospitalized for respiratory illness during
breastfeeding weeks as compared to formula-
feeding weeks (Beaudry, Dufour, & Marcoux, 1995).
The protective effect of breastfeeding against lower-
respiratory-tract infections is greatest for children
exposed to environmental tobacco smoke (Nafstad
et al., 1996, 1997; Horta et al., 1997).

Symptoms of an upper-respiratory-tract infec-
tion are fever, rhinorrhea, cough, sneezing, hoarse-
ness, sore throat, and dysphagia. Symptoms of
lower-respiratory-tract infection are somewhat dif-
ferent and include fever, tachypnea, wheezing,
rhonchi, rales, and hyperresonance. Nasal flaring,
expiratory grunting, and cyanosis are worrisome
signs that require emergency referral for medical
evaluation. The intervention needed depends on
the severity of symptoms. Acetaminophen or
ibuprofen will reduce the fever and make the child
more comfortable. There are no data to suggest that
a vaporizer adds therapeutic benefit. A warm air
vaporizer is potentially dangerous (Colombo, Hop-
kins, & Waring, 1981), and both cool and warm air
vaporizers may introduce mold into the environ-
ment if they are not meticulously cleaned.

Breastfeeding Implications. Breastfeeding diffi-
culties commonly occur during both upper- and
lower-respiratory-tract infections due to the baby’s
difficulty in coordinating suckle, swallow, and
breath with nasal congestion, tachypnea (fast breath-
ing), or pain of swallowing with pharyngitis. During
coughing episodes, babies may gag and then vomit.
Anorexia (loss of appetite) and vomiting is common.
The child may be disinterested in breastfeeding,
feed fretfully, or want frequent but short feedings.
Pinnington et al. (2000) report that formula-fed in-
fants with bronchiolitis had less effective coordina-
tion of breathing with swallowing, devoted less time
to sucking, took in less volume per swallow, and had
a total feeding volume that was about half that of
well peers. It is not known if breastfeeding babies
would have such dramatic differences in feeding. It
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is possible the differences might be less dramatic, in
view of Mizuno, Veda, and Takeuchi’s report (2002)
that healthy children who were bottle-fed breastmilk
had better coordination of suckle, swallow, and
breathing than did infants fed formula or water.

Symptoms of respiratory distress may worsen
while feeding at the breast if the child is moderately
to severely ill. The nurse should observe the child’s
respiratory status during feeding; if the child be-
comes hypoxic, has cyanotic episodes, or has other
signs of worsening distress, oral feedings may need
to be suspended until the child’s condition stabi-
lizes. One should note respiratory and pulse rates
before and during feedings, as well as oxygenation
status. If the child is extremely tachypneic (respira-
tory rates of 60 to 80 or more for a young infant),
they may not be able to tolerate oral feedings.

To make it easier for the infant to breathe, the
mother can feed the baby held upright in a sitting
position. Saline nose drops before feedings help
thin the nasal secretions, which can then be aspi-
rated. Saline drops can be purchased, or can be pre-
pared at home if the parent is able to carefully
measure the water and salt––1/4 tsp salt to 1 cup (8
oz) water. For infants older than 6 months who can
tolerate vasoconstricting nose drops such as
phenylephrine 0.16 percent, 1 to 2 drops twice daily
for no more than 3 days can be administered. This
reduces edema of the nasal mucosa. However,
these nose drops must be used with caution as in-
fants are at particular risk for rebound mucosal
edema. It is critical that instructions for limited use
of infant vasoconstricting nose drops be followed.
Oral decongestants such as psuedoephedrine may
be prescribed for the infant older than 3 to 4
months instead of vasoconstrictive drops.

If oxygen is required, the child may have a low-
flow nasal cannula in place. This can remain in
place without interfering with breastfeeding. For the
infant who refuses to keep a canula or mask in
place, a mist tent may be used. Although this im-
poses separation of the child from the parent, there
is no reason for it to interfere with breastfeeding if
the child is interested. The mother can join her
baby under the tent if the child becomes hypoxic
with feeding in room air environment––her pres-
ence may quickly quiet a crying, unhappy infant
who has little energy to spare. Once the acute

symptoms have passed, appetite will return, usually
in a day or two. Until then, the mother should ex-
press her breastmilk to keep up her supply.

Pneumonia

Pneumonia is inflammation or infection of the
lungs. More than 2 million children die of pneumo-
nia worldwide each year, though mortality is rare in
developed countries. Common pathogens tend to
vary according to age:

● Neonates: Group B streptococci, gram negative
enteric bacteria, cytomegalovirus, and listeria

● Age 3 weeks–3 months: Chlamydia trachomatis,
Respiratory Syncytial Virus (RSV), parain-
fluenza, Streptococcus pneumoniae

● Age 4 months–4 years: RSV and other viruses,
and Streptococcus pneumoniae (McIntosh, 2002).

Hospitalization may be necessary for closer
monitoring, respiratory support, and intravenous
fluids and antibiotics. Infants with pneumonia de-
velop signs of acute illness often abruptly––high
fever, productive cough (with emesis after coughing
bout), and possibly, signs of systemic toxicity
(tachypnea, lethargy, delayed capillary refill). In-
vestigators have not been able to distinguish a con-
stellation of symptoms that distinguish between
bacterial and viral pneumonia (McIntosh, 2002).
The infant may receive humidified oxygen as
needed.

Bronchiolitis

Bronchiolitis is a viral illness distinguished by in-
creased secretions and coughing that is sometimes
severe. Infants will be tachypneic, have prolonged
expiratory phase of respiration, and be in varying
degrees of distress. Treatment is supportive care.
Beta2 agonists, such as albuterol, or corticosteroids
are often prescribed but neither has been proved ef-
fective and both have significant side effects. Antibi-
otics are used only if a secondary bacterial infec-
tion develops. Most cases of bronchiolitis are self-
limiting, and hospitalization is not necessary unless
the child is in severe respiratory distress with hy-
poxia. Feeding may be somewhat disrupted for a
day or two due to the cough and respiratory distress.
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Respiratory Syncytial Virus

Respiratory syncytial virus (RSV) causes respira-
tory infection in people of all ages and is the most
common cause of bronchiolitis and pneumonia in
infants and young children. Breastfeeding has a
protective effect against RSV (Holberg et al., 1991).
The most striking symptom is the paroxysms of
coughing with mild to severe respiratory distress.
Children who are only a few weeks old, or who are
premature may not have typical respiratory symp-
toms associated with RSV. Rather they may present
with lethargy, irritability, poor feeding, and some-
times apnea. RSV occurs in epidemics in winter
and early spring in temperate climates. Infants and
toddlers younger than 2 years with chronic lung dis-
ease, and infants born before 32 weeks gestation are
advised to receive palivizumab to prevent RSV in-
fection. Medical treatment involves the provision of
supportive care––ensuring hydration and providing
supplemental oxygen, and mechanical ventilation if
needed. The use of ribavirin treatment is contro-
versial due to conflicting reports about effective-
ness, the high costs, and concerns about potential
toxic effects to exposed personnel. Corticosteroids
are not effective and therefore not indicated.

Otitis Media

Otitis media (OM), inflammation of the middle ear,
is the second most prevalent childhood disease after
respiratory tract infections. It occurs most often in
children between 6 months to 3 years of age. Com-
mon causative bacterial pathogens include Strepto-
coccus pneumoniae, Haemophilus influenzae, and
Moraxella catarrhalis in addition to viral pathogens.
S. pneumoniae is the most common agent, and the
least likely to resolve without treatment. There is
growing concern about drug-resistant organisms
(Dowell et al., 1999). It is well established that
breastmilk feeding decreases the risk of otitis media
(Aniansson et al., 1994; Aniansson et al., 2002;
Duffy et al., 1997; Froom et al., 2001; Sassen,
Brand, & Grote, 1994). The greater the dose of
breastfeeding, the greater the benefit. Harabuchi et
al. (1994) suggested that one mechanism for the
protective effects of human milk against otitis
media may be the inhibition of nasopharyngeal col-
onization with H. influenzae by a specific secretory
IgA antibody. Exposure to smoke and day-care at-

tendance are the most significant risk factors
(Uhari, Mantysaari, & Niemela, 1996). Preventive
strategies for otitis media include breastfeeding;
avoidance of environmental smoke; avoidance of
pacifier use (Niemela et al., 2000); avoidance of
propped bottle-feeding of liquids other than breast-
milk or water; and avoidance of day care.

Otitis media generally occurs following an
upper respiratory infection. The child begins to feel
worse rather than better. Many, though not all, de-
velop fever. Pain behaviors include refusal to suckle,
crying when put in a supine position, and general
fussiness. Some children pull on their ears only with
an ear infection. Recommendations for treatment
might include expectant monitoring for the child
who does not have a fever, antibiotics (amount and
type dependent on the incidence of resistant S. pneu-
moniae in the community), and analgesia. Anesthetic
pain drops placed into the ear canal will numb the
tympanic membrane and afford immediate pain re-
lief. These can be given on an as needed basis, par-
ticularly before feedings or bedtime, until the
infection improves with time and/or antibiotic treat-
ment. Oral analgesia such as acetaminophen or
ibuprofen will help pain as well as fever. If the child
continues to be symptomatic after 48 to 72 hours, the
antibiotic treatment needs to be reassessed.

Breastfeeding Implications. An infant with a
middle-ear infection may refuse to breastfeed, or
feed very briefly due to the discomfort caused by
changes in middle ear pressure with suckling. This
leads to more frequent requests for brief nursings
until the ear pain subsides. The child will be more
comfortable nursing in an upright position to di-
minish middle-ear discomfort during suckling.
Local anesthetic drops prior to feedings will help
the child be more comfortable with feeds.

Meningitis

Meningitis is an acute inflammation of the meninges
caused by viral or bacterial pathogens. The most
common causative pathogens in infants and tod-
dlers are pneumococci and meningococci. In areas
with high rates of Haemophilus influenza vaccination
the incidence of meningitis caused by H. flu has
plummeted (Peltola, 2000). It is anticipated that the
new pneumococcal vaccine will have similar effects
on incidence of pneumococcal meningitis. Meningi-
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tis is also associated with other viral diseases, such as
enteroviruses, measles, mumps, and herpes. The
range of clinical symptoms and their severity varies
widely and may be sudden or gradual in onset, de-
pending on the age of the child and the causative
pathogen. Signs of meningeal irritation include
changes in level of consciousness, nausea and vom-
iting, and a tense anterior fontanel. Another neuro-
logical sign is pain with neck flexion. Infants may
not exhibit positive Brudzinski or Kernig signs (see
Chapter 20 on infant assessment).

One should suspect meningitis in the infant
who prefers not to be held when ill (snuggl-
ing causes pain), and make urgent referral for 
medical evaluation. The child with meningitis re-
quires emergent hospitalization. Lumbar puncture
is done to culture cerebrospinal fluid, intravenous
antibiotics are administered, and the child is iso-
lated until the causative organism is ascertained.
Length of isolation will depend on which pathogen
is identified.

Breastfeeding Implications. Infants are some-
times uninterested in breastfeeding for a day or
two during the acute phase but with effective treat-
ment, and recovery, usually resume breastfeed-
ing as eagerly as before. During the time the child
is anorexic, mothers should be counseled to ex-
press their milk to keep their supply up. Children 
who have meningitis are at risk for a wide range
of neurologic sequelae, and require ongoing as-
sessment to identify any deficits, which could 
include difficulty with reestablishing effective
breastfeeding.

Alterations in Neurological 
Functioning
The suck-swallow reflexes in a full-term, healthy in-
fant are usually well developed at birth so the infant
has little difficulty in establishing a pattern of effec-
tive suckling. This is not always true for children
with neurologic impairment. Any deficit that af-
fects neuromuscular function carries the risk that
the child will have feeding difficulties. Suckling,
swallowing, and breathing are integrated under
medullary (brainstem) control. When this control is
impaired, the normal muscle tension involved in
these functions is affected. As a result, oral feeding

can be difficult for both the baby and the caregiver.
Children with neurologic impairment need careful
assessment to determine the safety and the effec-
tiveness of their feeding skills. The risks of oral
feeds for the child with neurologic impairment in-
clude aspiration and failure to thrive. The overall
muscle tone of the child will determine in part
which interventions might be most helpful in facili-
tating oral feeding.

If breastfeeding is not going smoothly, it is im-
portant to seek expert intervention, calling on
speech-language pathologists or occupational ther-
apists to assist with the evaluation and treatment
plan. Swallowing coordination and safety may need
to be assessed using video-fluoroscopy or ultra-
sound. Experienced pediatric occupational thera-
pists and speech-language pathologists understand
the importance of looking at the whole child’s de-
velopment in the context of a feeding evaluation.
Inappropriate oral exercises may not only be in-
effective but may also exacerbate the child’s diffi-
culties (Bovey, Noble, & Noble, 1999).

When an infant is born with special health-
care needs, nothing should be assumed a priori
about the child’s capabilities before actually putting
the baby to breast. One may be pleasantly sur-
prised! A study of 59 breastfed infants with Down
syndrome found that half had no difficulty in es-
tablishing suckling right after the birth. Four ba-
bies took less than 1 week to establish suckling;
eight took 1 week, and 16 took longer than 1 week
to do so (Aumonier & Cunningham, 1983).

Helpful techniques to improve suckling abili-
ties in children with neurologic impairment are
presented in Box 19–5. Signs of hypotonia re-
lated to breastfeeding include weak suck, lack 
of effective tongue movement, poor lip seal, in-
ability to generate adequate suction, and inabil-
ity to keep the breast inside the oral cavity. 
Positioning, head support, maternal breast support, 
and easy milk flow may assist these children. If
latch-on and sustained suckling are not progress-
ing, a nipple shield might help. The firmer texture
provides a more dramatic stimulus for the baby
compared with the nipple/areola. The use of a nip-
ple shield to help infants achieve more effective
milk transfer has been successful for premature in-
fants and others (Bodley & Powers, 1996; Brigham,
1996; Meier, 2000).
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BOX 19–5

Breastfeeding the Child with Altered Neuromuscular Tone

Action Rationale

Getting started (both Hypo- and Hypertonia)
● Arrange for a comfortable, quiet, low-light

environment for feedings.
● Encourage the mother to find a comfort-

able position for herself first.
● Teach her the Dancer-hand position (see

Figure 19–2).

● As with any special situation, ongoing as-
sessment for breastfeeding effectiveness
must be carried out.

● If  strategies below are not successful in
moving a baby to effective breastfeeding,
consider referral to a therapist (occupa-
tional therapist, speech-language path-
ologist, or more experienced lactation con-
sultant).

● Provide the family with detailed written in-
structions, and observe return demonstra-
tion of prescribed techniques or devices.

Baby with Hypotonia (low tone)
● Help mother position the baby in an up-

right posture (Figure 19–1).
● Teach mother how to tap gently and

quickly around the baby’s lips.
● Provide support with a finger under the

chin, behind the mandible, to support the
tongue.

● A comfortable mother will be able to at-
tend to teaching more readily.

● Enhances sucking efficiency with support
of mandible (jaw) and masseter muscles
(cheek) (Einarsson-Backes et al., 1994).

● Shows the mother how to support her
breast without interfering with latch-on.

● Feeding effectiveness may improve slowly
for children with altered neuromuscular
tone. Weight gain must be checked to as-
sure the baby continues to thrive while
working on improving direct breastfeeding.

● Special diagnostic studies, such as a suck-
swallow study, and special therapeutic
measures may be needed to achieve im-
proved breastfeeding.

● This assists the family’s ability to replicate
recommended strategies at home.

● Stimulates the arousal center.
● Increases baby’s ability to grasp the nipple.
● Oral motor stimulation may enhance latch

and suckling ability.
● This support may enhance suckling effec-

tiveness.
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(cont.) BOX 19–5

● Try an extensor position with arms and 
legs extended if the upright position is not
helpful.

● Massage the breast so that milk is available
for the baby to swallow or use a supple-
menter at the breast.

● Use a nipple shield to facilitate latch-on and
sustained suckling.

Baby with Hypertonia (high tone)
● Provide smooth gentle massage around the

lips prior to feeding.
● Help mother position the baby in an up-

right posture.

● Support the trunk in a more forward posi-
tion, rather than perpendicular to the hips
(see stick drawing below).

● Avoid direct pressure on the back of the
baby’s head by placing a cloth between the
back of the baby’s head and the supporting
hand, or moving the hand down to support
the upper trunk and neck to avoid direct
pressure on the head.

● Use a nipple sheld to help get the baby’s
tongue down from the palate.

● Some infants with low tone have more ef-
fective oral-motor function when posi-
tioned in extension.

● Milk flow into the oral pharynx stimulates
swallow and subsequent suckling efforts.

● Massage or use of the device helps to pro-
vide a liquid bolus with minimal suckling
effort on the part of the infant.

● The firmer texture of the nipple shield pro-
vides additional oral-motor stimulation, as-
sists the mother to place the nipple over the
baby’s tongue, and in many cases stimu-
lates more effective breastfeeding.

● Pre-feeding massage may help relax the
baby’s oral tone.

● Upright posture stimulates the arousal cen-
ter, facilitates hip flexion, and helps drop
the tongue to the floor of the mouth.

● Positioning with the head coming down-
ward onto the breast may prevent rapid
flow of milk directly into the oralphyarnx,
which may cause the hypersensitive baby
to gag and choke.

● Direct pressure on the occiput causes an in-
fant to arch the head backwards, towards
the pressure, rather than bringing the head
forward to the breast.

● The firmer nipple may facilitate moving
the tongue to the floor of the mouth in the
baby with increased oral-motor tone.

(breast)

Source: Compiled from Morbacher and Stock (2003), McBride and Danner (1987), Danner (1999), and the
assistance of the feeding team, Developmental Disabilities Center, University of Kansas School of Medicine.
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Babies with hypertonia have a hypersensitive,
“tight” mouth and an easy gag reflex. When feed-
ing at the breast, they tend to arch backward, hy-
perextend their head, thrust or retract their tongue.
This baby will need help to come to a more flexed,
relaxed posture in order to feed effectively. Swad-
dling or placing the baby in a sling to bring the
shoulders forward and arms to midline helps ac-
complish this. If the mother cannot get the baby’s
tongue down to the floor of the mouth for latch-
on, a nipple shield may be of assistance.

Down Syndrome or Trisomy 21

Down syndrome (DS) or Trisomy 21 is the duplica-
tion of the twenty-first chromosome, resulting in a
constellation of abnormalities. Children with DS
have characteristic physical features that include
epicanthal folds, a flat nasal bridge, broad hands
with shortened fingers, a simian crease (single
crease across the upper palm), a flattened forehead,
a small mouth, macroglossia (large tongue), and
marked hypotonia. About half of DS children have
congenital heart disease, and some have anomalies
of the gastrointestinal tract as well. Most have mild
to severe developmental delays.

Breastfeeding Implications. Difficulties with
feeding may be encountered for some children with
DS, but this is not universal. Hypotonia, tongue
protrusion, and significant congenital heart disease
are among the factors that may impact the child’s
effectiveness at breast. Mizuno and Ueda (2002)
documented sucking behavior in 14 children with
DS, using sucking pressure waveform and ultra-
sonography during bottle-feeding. They concluded
that the babies’ sucking difficulties may have been
in part due to deficiencies in the peristaltic move-
ment of the tongue as well as to the hypotonicity of
perioral muscles, lips and masticatory muscles, and
active tongue protrusion. The tongue was observed
to fall to the back of the mouth, and touch the pos-
terior palate. It is not known if these same sucking
patterns are exhibited during breastfeeding. Inter-
ventions for the child with hypotonia as discussed
will help maximize the child’s feeding skills. Very
close monitoring is necessary to evaluate the child’s
ability to maintain normal growth trajectory. As
children with DS are shorter than the general pop-
ulation, a growth chart specifically for children with

DS provides the most accurate tool to assess the ad-
equacy of their growth.

Neural Tube Defects

Neural tube defects are anatomical abnormalities
along the neural axis. These include encephalocele
(protrusion of brain tissue), meningocele (protru-
sion of meninges), and myelomeningocele (protru-
sion of meninges and spinal cord) through bony
defects of the skull or spine. The most common is
myelomeningocele or spina bifida, which occurs
most commonly in the lumbosacral region. The in-
fant may have variable neurologic deficits below
the level of the lesion. Alteration in sensory-motor
function of the lower extremities and altered blad-
der and bowel control are common. Eighty to 90
percent of affected children have hydrocephalus re-
quiring a shunt. The goal of early care is to prevent
infection and further loss of neuromuscular func-
tion. Surgical correction to repair the myelo-
meningocele is performed as early as possible,
preferably in the first 24 hours of life. If the defect
is large, incisions lateral to the lesion will be made
to allow the skin to cover the defect. Some centers
are performing fetal surgery for closure of
myelomeningocele at 24 to 30 weeks gestation.
Bruner et al. (1999) have reported their outcomes
with fetal surgery: significantly fewer babies devel-
oped hydrocephalus, and those that did develop it
were 50 days old versus only 5 days old in a control
group. Children having fetal repair were more
likely to be premature. With successful surgical in-
terventions, most infants affected by neural tube de-
fects are able to breastfeed.

Nearly all children with myelomeningocele
have a Chiari II malformation, a downward dis-
placement of the brain into the neck. Anatomic dif-
ferences in the whole brain accompany such a mal-
formation. Infants are at risk for a Chiari crisis––
brain stem malfunction causing potentially life-
threatening apnea and bradycardia. Nurses and lac-
tation consultants need to be alert for symptoms of
a Chiari crisis: weak or absent cry, stridor, apnea
and associated color changes, feeding and swallow-
ing problems, arching of the neck, gastroesophageal
reflux, and failure to thrive. About one in three chil-
dren with myelomeningocele will have milder
symptoms––typically related to feeding.
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Breastfeeding Implications. Feeding difficulties
frequently encountered by infants with myelo-
meningocele are due to oral hypersensitivity, poor
oral-motor control, and a tendency to gag easily.
These symptoms are probably due to the Chiari
malformation which affects cranial nerves involved
with sucking and swallowing (Sandler, 1997). When
a baby is ready for oral feedings, the nurse can help
with positioning to maximize breastfeeding effec-
tiveness, while protecting the surgical site. A typical
cradle hold can be used, taking care that the
mother’s arm does not put pressure over the de-
fect/surgical site.

Postoperatively, a side-lying positioning of the
mother and child may be the most comfortable.
Until the surgical site is healed, the infant cannot be
burped by patting the back. Gently rubbing be-
tween his shoulders or rocking on a firm surface
may help to release any air bubbles. Sandler (1997)
suggests feeding the baby in a semireclined position
(as with cradle hold) and good head support, avoid-
ing neck extension. If significant brainstem impair-
ment is involved, the baby may not be able to feed
effectively by mouth for a long time, if ever, in
which case the mother can be supported to express
breastmilk for her infant.

Hydrocephalus

Hydrocephalus is the accumulation of fluid in the
cerebral ventricles caused by interference in the
flow or in the absorption of cerebrospinal fluid. It
may occur in isolation or along with myelo-
meningocele. As fluid accumulates within the ven-
tricles, the infant’s head enlarges to accommodate
the increasing volume of fluid. With progressive hy-
drocephalus, sutures begin to separate and
fontanels become distended. Children with marked
hydrocephalus develop striking signs and symp-
toms, including the “setting sun” sign (the white of
the eye showing above the iris and below the upper
lid as a result of intracranial pressure), a high-
pitched cry, muscle weakness, and severe neuro-
logical defects. Diagnosis of hydrocephalus is
confirmed by a variety of imaging techniques, in-
cluding ultrasound, CAT scan, or MRI. Surgery for
placement of a ventricular shunt to decompress the
ventricles is performed. The shunt drains the cere-
brospinal fluid to another area, usually the peri-

toneum, where it is absorbed and finally excreted.
Children are at increased risk for seizure disorder
and meningitis.

Breastfeeding Implications. For the infant with
advanced hydrocephalus, rarely seen in developed
countries, care must be taken in positioning and
supporting the infant’s large, heavy head; side-lying
positioning with the infant’s head supported by a
pillow is probably the most comfortable. For the
child who has had shunt placement, care with the
incision sites is needed during the immediate post-
operative period. If the tender site is pressed during
a feeding, the pain experience may lead to breast
aversion (Merewood & Philipp, 2002). The neuro-
surgeon will prescribe specific limits to head eleva-
tion in the immediate postoperative period. Usually
the child is required to stay completely flat, to avoid
decompressing distended ventricles too rapidly. To
prevent regurgitation due to increased intracranial
pressure, feedings should be frequent and on de-
mand. If there is severe brain damage associated
with the hydrocephalus, effective breastfeeding
may not be possible.

Congenital Heart Disease
Congenital heart disease (CHD) is the most com-
mon of structural birth defects (see Table 19–2).
Symptoms range from none to severe depending on
the particular defect, and effectiveness of med-
ical/surgical management. Presence of CHD does
not preclude breastfeeding; however, children with
critical CHD, associated with cyanosis/hypoxia or
congestive heart failure, are likely to face challenges
with feeding and normal growth. Although most
significant defects are identified shortly after birth,
with 24-hour dismissal from the birthing facility, it
is possible that a child may be discharged with un-
diagnosed critical heart disease. So, the nurse/lacta-
tion consultant who is assisting a newborn with
breastfeeding difficulties should be very aware of
the child who tires quickly, becomes tachypneic
with feedings, or has color changes with feedings.
Such a child may in fact have significant heart dis-
ease. The baby may begin with vigorous suckling,
pulling away after a few minutes to rest, then again
grasp the breast, and repeat the cycle. Feedings
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may become very lengthy, with limited intake due
to the need for such frequent pauses to rest.

With a severe defect, the infant may exhibit
signs of congestive heart failure: tachypnea, initially
effortless and then progressing to more labored res-
piratory effort, tachycardia, progressively more dif-
ficult feedings, and sweating. Some children may
exhibit hypoxic (“tet”) spells during feeding––
episodes of crying with intense cyanosis and deep
and rapid breathing. While parents hold their in-
fant, the heartbeat may be so prominent that they
are aware of it. Any of the symptoms described,
along with auscultation of abnormal heart sounds,
palpation of a thrill or diminished femoral pulses,
should lead the health-care worker to suspect a car-
diac defect. The child should be immediately re-
ferred for medical evaluation.

Breastfeeding Implications. Combs and Marino
(1993) compared patterns of weight gain for 45 in-
fants with CHD who had any breastfeeding to those
who were exclusively formula-fed. The weight of the
majority of infants in each group had dropped below
their birth percentile at 5 months of age (66 percent
of the breastfed, 75 percent of the bottle-fed infants).
More formula-fed infants significantly fell off their
individual growth curves than did the breastfed in-
fants. One third of each group was below the fifth
percentile for age at 5 months. Contrary to conven-
tional wisdom, the severity of the cardiac defect was
not a predictor of the infant’s ability to breastfeed or
of the duration of breastfeeding; rather it was the
mother’s commitment to continuing with breast-
feeding that determined duration of any breastfeed-
ing. Mothers in this study reported that they spent 1
of every 2 to 3 hours feeding their babies. The au-
thors hypothesized that babies who were breastfeed-
ing had improved growth due to the fact that
breastfeeding was less physiologically taxing to in-
fants, had less hypoxia, and spent less energy during
feedings. A later study of seven children confirmed
this hypothesis. While breastfeeding, none of the
children with CHD dropped their SaO2 below 90
percent, while four of the children dropped below
90 percent during bottle-feeding sessions (Marino,
O’Brien, & LoRe, 1995). The volume of intake dur-
ing breastfeeding or bottle-feeding was not reported.

Boctor, Pillo-Blocka, and McCrindle (2001) re-
ported very different findings in their study of 24
infants who were also followed postoperatively. Ex-
clusively breastfed infants lost a median of 49
gm/day. Partially breastfed babies gained a median
of 5 gm/day, as compared to exclusively bottle-fed
infants who gained a median of 20 gm/day. Babies
in the partial and no breastfeeding groups were sup-
plemented with calorie-enriched milks. Rate of
weight gain was not related to the particular cardiac
lesion or hospital length of stay. Possibly, the differ-
ence in conclusions between these two studies is
that Boctor’s group was able to look at exclusively,
partially, and no breastfeeding as distinct groups,
while the earlier study looked at “any breastfeed-
ing.” Both of these studies make it clear that achiev-
ing normal weight gain is a challenge, irrespective
of feeding method.

Problems with weight gain stem from several
issues. The child with congestive heart failure also

Table 19–2

INCIDENCE OF CONGENITAL
CONDITIONS

Birth Defects Estimated Incidence

Heart and circulation 1 in 115 births

Muscles and skeleton 1 in 130 births

Club foot 1 in 735 births

Cleft lip/palate 1 in 930 births

Genital and urinary tract 1 in 135 births

Nervous system and eye 1 in 235 births

Anencephaly 1 in 8000 births

Spina bifida 1 in 2000 births

Chromosomal syndromes 1 in 600 births

Down syndrome 1 in 900 births

Respiratory tract 1 in 900 births

Metabolic disorders 1 in 3500 births

PKU 1 in 12,000 births

Note: All numbers are based on the best available estimates,
which underestimate the incidence of many birth defects.

Source: March of Dimes Perinatal Data Center, 2000. Un-
published review of the literature and information from
various state and regional birth defects surveillance sys-
tems (California, Iowa, Metropolitan Atlanta, New York,
and Texas).
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has congestion of the gut, and may feel anorexic or
nauseated because of the effects the congestion 
has on gut motility. Pressure on the gut from an 
enlarged liver or ascites may contribute to early
satiety (Gervasio & Buxchanan, 1985). Gastro-
esophageal reflux disease is common in children
with heart failure. Medications given to treat con-
gestive heart failure also may cause nausea and
anorexia. In addition, the energy needs of a child
with significant CHD frequently exceed the normal
RDA of 100 to 110 kcal/kg/day of the breastfed in-
fant. Some children may require up to 140 to 160
kcal/kg/day to achieve positive weight gain (Gerva-
sio & Buxchanan, 1985). This incredible increase in
metabolic demand is related to the extra energy re-
quired to support the child’s increased respiratory
rate and effort, and to the increase of circulating cat-
echolamines (stress hormones). The healthy new-
born that is breastfeeding perfectly could not
achieve this degree of caloric intake––and it is cer-
tainly impossible to expect in the face of sympto-
matic heart disease. Weight gain and sufficient
protein calorie intake is important so that the child’s
operative risks are minimized. Thus, every effort
must be made to help the child achieve as normal a
growth rate as possible. The youngster with severe
cyanotic heart disease or with congestive heart fail-
ure often requires very invasive methods to facili-
tate growth. When the baby has significant heart
failure, a more comfortable breastfeeding position
is a more stretched out posture, rather than a flexed
one, as this avoids pressure on a distended and per-
haps tender liver. Supplementation with hindmilk
or calorie-enriched milk with a nursing supple-
menter during breastfeeding may be all that is re-
quired to push a baby into normal weight gain.
However, others will require more intensive sup-
port with nasogastric feeding of calorie-enriched
milk, with comfort time at the breast. Once the
child’s defect has undergone repair, the return to
oral feeding should happen very quickly. Thank-
fully, advances in surgical care of the child with
CHD allow for definitive repairs much earlier in in-
fancy, minimizing disruption of normal feeding.

Oral/Facial Anomalies
The majority of infants with oral/facial anomalies––
cleft lip/palate or Pierre Robin sequence––

require continuous feeding evaluation and support.
Most are unable to gain weight or maintain hydra-
tion with only direct breastfeeding. Mothers will
need continued support to maintain their breast-
milk supply. There are strategies to maximize the
child’s capabilities to breastfeed, with the under-
standing that health providers must frequently
monitor growth, reevaluate feeding capability, and
adjust feeding plans accordingly.

Cleft Lip and Palate

Cleft lip and palate are congenital malformations
caused by incomplete fusion of the structures of the
oral cavity and the palatine plates very early in ges-
tation. This results in alteration in structure of the
upper lip, maxilla, alveolar ridge, nose, and hard
and soft palates. The clefting may involve only the
lip, may extend into the hard and soft palate, and
may be unilateral or bilateral. The general classifi-
cations include: lip only (CL); both the lip and the
palate (CLP); and hard and/or soft palate only (CP).
Cleft lip and cleft palate each account for 25 per-
cent of the malformations; clefting of both struc-
tures is found in 50 percent of all cases; therefore,
the nurse or lactation consultant will work most fre-
quently with children with clefting of both the lip
and the palate. Occasionally, small, isolated clefts of
the soft palate are not identified until feeding diffi-
culty becomes apparent. The lactation consultant
may be the first to identify a problem during a feed-
ing assessment.

One might think that children with CL would
be at higher risk for parent-infant attachment disor-
ders because of their unattractive appearance.
However, Coy, Speltz, and Jones (2002) found that
this was not the case. In a sample of families whose
babies had CLP, CP, and no clefts, it was found that
the CL affected babies demonstrated more secure
attachment than those with CP or no cleft. The au-
thors hypothesized that the perceived vulnerabili-
ties of the children engendered extraordinary
protectiveness and responsiveness in their mothers.

For the infant with CL, preoperative orthope-
dics may be used to help align the alveolar seg-
ments, decreasing the width of the cleft (Denk,
1998). These orthopedic interventions may be as
low tech as the use of adhesive tape or steri-strips
approximating the lip segments, or they may in-
volve splints made of acrylic or soft dental material.
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Surgical repair of cleft lip and palate is done in
stages. First, the lip defect is corrected within the
first 2 to 3 weeks of life (Denk, 1998). Early lip
surgery appears to have no greater risks than does
later surgery, and may serve to enhance the devel-
oping relationship between the family and their in-
fant. Surgical closure of the palate is performed
between 6 months and 2 years of age. Some sur-
geons are willing to contemplate repair of the palate
prior to 6 months, which increases the possibility
that the mother and child might then be able to
enjoy direct breastfeeding. Denk (1998) reported on
21 infants who underwent palate repair within the
first month of life. Babies returned to breastfeeding
or bottle-feeding once they recovered from anes-
thesia. Limited follow-up indicates that the children
have done well, but the authors feel longer follow-
up is needed to assess long-term outcomes related
to speech and facial development before a general
recommendation to operate during the neonatal pe-
riod is appropriate. Clearly, early palatal repair
would facilitate the possibility of direct breastfeed-
ing; more reports are awaited.

Multiple prospective studies find that return to
direct breastfeeding or bottle-feeding, rather than
cup- or dropper-feeding, immediately following
cleft lip repair is best for the baby (Darzi, Chowdri,
& Bhat, 1996; Cohen, 1997). Furthermore, it is
more cost-effective as hospitalization time is shorter
and the need for intravenous fluids is reduced
(Darzi, Chowdri, & Bhat, 1996). Less is known
about breastfeeding after repair of a cleft palate. No
studies have discussed feeding method post palate
repair. Typically, if a child is bottle-fed, weaning is
recommended prior to surgery to avoid disruption
of the palatal suture-line from the artificial nipple.
However, for the breastfed infant/toddler, the
mother’s soft nipple would not be expected to trau-
matize this suture line. However, having the nipple
inside the mouth may be initially painful to the
youngster’s tender postoperative site.

Breastmilk is particularly important for infants
with CLP and Pierre Robin sequence as it reduces
the risk of otitis media even beyond the time of
weaning (Paradise et al., 1994; Aniansson, 2002).
Trenouth and Campbell (1996) reported that half of
the mothers of neonates with cleft lip or palate at-
tempted to breastfeed. Almost all were dissatisfied
with the information they had received while in the

hospital and with the backup care when they went
home. Young et al. (2001) queried parents of 40
children, and as one would predict, found that they
wanted basic information in the immediate new-
born period, especially about feeding. Only half of
the families recalled having specific feeding instruc-
tion, while 97 percent felt it was critical not only to
be informed but also to be shown how to feed their
babies and what difficulties to expect. Feeding chal-
lenges are foremost on parents’ minds and must be
addressed very clearly.

Breastfeeding Implications. Children with clefts
are very interested in breastfeeding, approach the
breast eagerly, and in many instances appear to
latch-on well. Their jaw movements appear effec-
tive, but usually swallows are very infrequent, partic-
ularly for the baby with cleft palate. All babies with
CLP must have expert breastfeeding assistance, a
written feeding plan, a support phone number, and a
follow-up outpatient appointment within 24 to 48
hours of dismissal from the newborn nursery.

The ease with which the baby takes the breast
is related to the severity and extent of the defect.
The child who has an isolated CL can usually
breastfeed effectively with minimal intervention.
The baby may require some assistance from the
mother in maintaining lip seal. Positioning the in-
fant with the cleft as tightly to the breast as pos-
sible and placing the mother’s thumb or index
finger over the cleft can create sufficient closure
for the infant to effectively milk the breast. Ac-
cording to Danner (1992a, p. 625), the baby may
do best if the breast enters the mouth from the
side on which the defect is located: “An infant with
a right-sided defect should be held so that the right
cheek touches the breast . . . the mother can go
from cradle-hold on one side, to the football or
‘clutch’ hold on the other.”

With a CP, it is very unlikely that the child
will ever achieve normal growth with exclusive
breastfeeding. The opening in the palate dramati-
cally alters suckling mechanics. Because the baby
is unable to generate negative intraoral pressure,
it is hard to maintain breast tissue inside the oral
cavity and impossible to generate the negative pres-
sure that is a necessary part of milk transfer. As
Wilson-Clay (1995) stated, “Try sucking on a straw
with a hole in it.” A recent review of pamphlets
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for parents and materials for health professionals
noted that the information was unrealistically op-
timistic regarding the cleft-affected child’s ability
to thrive with exclusive breastfeeding (Miller,
1998). Miller interviewed several well-known clin-
icians and surveyed CLP centers in Canada and
the United States. All respondents reported that
their clinical experience revealed that it was in fact
exceedingly rare for the child with CP to accom-
plish normal weight gain with exclusive breast-
feeding. Pandya and Boorman (2001) found that
32 percent with unilateral CL, 38 percent with bi-
lateral CL, and 49 percent with CLP had FTT in
a retrospective review. Details of infant feeding
method were not described for this cohort.

Oral feeding can be uncomfortable for the child
due to regurgitation of the milk into the nostrils. Re-
gurgitation is minimized with upright positioning
during feeding and with quick milk flow into the
back of the oral cavity where it can be swallowed
rapidly. A baby with a bilateral cleft suckles best
when straddled on the mother’s lap or sitting on one
side of her body with his legs under her arm (see
again Figure 19–1). The soft breast fills the alveolar-
ridge defect as well as the palate defect and can be
moved to one side or the other as needed. It is im-
portant to note that cleft palate centers in the United
States report that it is extremely rare to see a child
that is able to breastfeed effectively, despite Dan-
ner’s eloquent description of optimal positioning
(Miller, 1998). One of the authors of this chapter
has observed videos of babies at the breast who are
drinking milk that the mother has hand expressed
into the baby’s mouth. The baby is not at all an ac-
tive participant in the milk transfer, but rather a pas-
sive recipient of expressed milk.

The use of a palatal obturator is recommended
by some cleft palate teams both to facilitate devel-
opment of the oral cavity and to achieve suckling
effectiveness. The dentist or plastic surgeon makes
this appliance, which covers the cleft in the palate
and may improve the infant’s ability to suckle (Fig-
ure 19–9). It may take the baby weeks or months, if
ever, to learn to effectively breastfeed using this de-
vice. Supplemental feedings are usually required to
accomplish normal weight gain. Two groups report
outcomes for infants who had obturators. Kogo et
al. (1997) found that of ten babies in whom a Hotz-
type palate was used, four were able to suckle the

breast directly and obtain milk. These four babies
required supplemental feeding to sustain appropri-
ate growth; however, the investigators viewed such
assisted feeding at the breast as a first step in direct
breastfeeding for these babies. Turner et al. (2001)
report on eight infants who participated in a
prospective feeding intervention study using a
palatal obturator and Haberman feeders (see again
Figure 19–5) for infants who were unable to achieve
effective breastfeeding. None of the babies in their
cohort were able to achieve sustained effective
breastfeeding with any of the interventions. The use
of the palatal obturator and Haberman feeder al-
lowed the children to drink larger volumes in less
time and to achieve normal growth. Feedings with-
out the obturator in place were longer and signifi-
cantly lower in volume. Lactation support for the

FIGURE 19–9. Breastfeeding with obturator in place.
(A) Infant with cleft lip and palate with palatal obtura-
tor in place. (B) Same infant attempting breastfeed-
ing. (Photos courtesy of David Barnes, DDS.)

A

B
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mothers facilitated continued milk expression,
among a highly motivated group.

While the parents and health-care team are
working to maximize the infant’s capacity for
breastfeeding, milk expression is critical to main-
taining the mother’s milk supply. The infant can be
fed breastmilk by alternative methods. Some par-
ents find that a small spouted cup works well. Oth-
ers favor an eyedropper, a rubber-tipped syringe
(Brecht feeder), or a pipette. Feeding-tube devices
have been used successfully for the occasional infant
with cleft palates. Most children will do best with a
flexible infant feeding bottle such as the Mead John-
son cleft palate or Haberman feeders (see again Fig-
ure 19–5). Shaw, Bannister, and Roberts (1999)
found that a squeezable bottle was more effective
and better accepted than a rigid feeding bottle for
providing supplement. As with any child having
suckling difficulty, bottle-feeding is no guarantee for
appropriate weight gain for the same reasons that
breastfeeding is so difficult. Thus such children con-
tinue to need frequent monitoring, and many bene-
fit from calorie-enriched feedings. Box 19–6
discusses a typical case of a family whose 5-day-old
baby with a CLP was extremely distressed.

Pierre Robin Sequence

Pierre Robin sequence is a complex of oral facial
abnormalities including micrognathia (small jaw)
and glossoptosis (tongue with retropharyngeal
placement). Micrognathia is the hallmark feature of
Pierre Robin sequence (Color Plate 34). Most chil-
dren also have clefts of the palate. Up to 80 percent
have other associated anomalies. Diagnosis is usu-
ally made very shortly after birth when the child’s
respiratory distress is noted. The position of the
tongue causes interference with patency of the
upper airway. Duskiness and apnea occur with
feeding or supine positioning. The facial anatomy,
particularly the placement of the tongue, leads 
to difficulties with airway obstruction and feed-
ing, with or without presence of a cleft palate. The
feeding problems, primarily due to difficulties in
maintaining the airway (Marcellus, 2001), are com-
plicated by difficulties in attaching to the breast and
the presence of a cleft palate. A number of inter-

ventions may be required to prevent airway ob-
struction––from prone positioning to prolonged na-
sopharyngeal intubation to glossopexy (tongue is
sutured so that it cannot occlude the airway), or tra-
cheostomy for children who do not show clinical
improvement with nasopharyngeal intubation
(Marques et al., 2001). Nasopharyngeal intubation
is preferred, as the child can then usually receive
oral feedings.

Breastfeeding Implications. Effective breast-
feeding is possible in mild cases, if the infant can
maintain normal oxygenation. During initial feed-
ings, oxygen saturation should be monitored. To fa-
cilitate airway maintenance, the child may do better
with upright positioning, rather than the cradle or
football position, in terms of more forward tongue
placement. Unfortunately, it is rare for most babies
with Pierre Robin sequence to be able to breastfeed
or bottle-feed effectively in the first weeks of life,
due to difficulties with airway, tongue placement,
and receding mandible. In a prospective review of
35 children with Pierre Robin sequence, Baujat et
al. (2001) found that 86 percent required nasogas-
tric feedings to accomplish safe feeding and appro-
priate weight gain. None of the initially breastfed
babies were able to feed effectively. In Baujat’s se-
ries, 50 percent had abnormalities of esophageal
motility that did not respond to standard gastro-
esophageal treatment. Baudon et al. (2002) used
electromyography and esophageal manometry to
evaluate motor function of the upper digestive tract
(tongue, pharynx, and esophagus) in a group of 28
neonates during a bottle-feeding. Their findings
demonstrate that most had sucking-swallowing dis-
orders along with abnormal esophageal peristalsis
and abnormal lower esophageal sphincter pressures
and relaxation––many reasons for difficulties with
feeding. If a trial of breastfeeding fails, oral feeding
devices that are used for infants with clefts can be
tried, though frequently nasogastric feeding is re-
quired initially for normal weight gain.

Parents will need continued support to main-
tain breastmilk production for their baby. Over
time, the micrognathia resolves, so that the older in-
fant has a completely normal facial appearance and
no longer has problems with airway maintenance.
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BOX 19–6

Case Study––An Unhappy Baby (and Family) with Cleft Lip
and Palate

History

Baby Anna and her parents came to the
breastfeeding clinic on the child’s fifth day of
life. Her primary care physician referred them
for assistance with breastfeeding. Anna was
the couple’s first child. Pregnancy, labor, and
delivery were uneventful and she was healthy
except for the unilateral CLP, which was un-
expected. Birth weight was 3650 grams, dis-
missal weight was not known.

The family reported that during the newborn
stay, the baby was nursed every 3 hours. They
thought that nurses in the nursery might be
supplementing the baby, but were not specif-
ically told this. Dismissal instructions were to
breastfeed on demand.

At 5 days of age, they reported that she was
inconsolable, at the breast continuously, and
had orange stuff in her diaper. They had been
to the doctor’s office, where her bilirubin was
17 mg/dl.

Observation

The baby was jaundiced down to her shins,
crying, and slim. Her mucous membranes
were moist, and her skin turgor was good. She
had a wide, unilateral cleft lip and palate. Her
weight was 3190 grams––12 percent below
birth weight.

Breastfeeding was observed. In cradle hold,
the baby eagerly rooted, but never latched
onto the breast. She was placed in the upright

position (see Figure 19–1) and latched onto
the breast. Rhythmic jaw movements were
noted. She did not demonstrate swallowing
until the mother had let down, and then she
lapped a little milk off the surface of the
breast. No sustained suck-swallows were
noted during 10 to 15 minutes of attempted
breastfeeding. A tube at breast was attempted
without success.

Held in an upright position to avoid nasal re-
gurgitation, Anna’s mother fed her with a
Mead Johnson cleft palate feeder (see Figure
19–5). Anna was able to take 3 oz in about 10
minutes and became relaxed, falling asleep in
her mother’s arms.

Assessment

Ineffective breastfeeding with resultant exces-
sive weight loss, breastfeeding-associated jaun-
dice, and mild dehydration based on history
and weight loss.

Plan

Encourage breastmilk expression, feed Anna
with cleft palate feeder on demand, follow-up
with primary provider in 24 hours. Parents
were given an intake and output sheet to
monitor hydration. Parents expressed relief at
being able to satisfy their infant and anger at
the nursing care they had received in the hos-
pital––noting that their child had been put at
risk. The baby gained 2 oz within the next 24
hours.
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Feeding difficulties improve with age, beginning
after about 4 months (Baujat et al., 2001).

Choanal Atresia

Choanal atresia is the membranous or bony occlu-
sion of the posterior nares, such that air cannot
reach the pharynx via the nose. It may present as a
component of the CHARGE syndrome (C,
coloboma; H, heart disease; A, atresia choanae; R,
retarded growth and development; G, genital hy-
poplasia; and E, ear anomalies and/or deafness). A
rare congenital anomaly, complete bilateral atresia
is a potentially life-threatening emergency in the
neonate who will develop respiratory distress with
hypoxia within a few hours of birth. An oral airway
must be placed securely to allow for breathing.
Surgery is usually attempted early in the newborn
period, depending on the condition of the infant.
Surgical repair of the blocked passageway is per-
formed to create a nasopharyngeal airway. De-
pending on the characteristics of a particular child’s
anomaly, and the surgical repair required, nasal
stents may be in place for 4 to 8 weeks postopera-
tively to maintain the integrity of the repair, and
prevent restenosis of the tissue.

Breastfeeding Implications. The baby with
choanal atresia may resist taking any type of oral
feeding until the problem is corrected. Initially, oral
feeding is not usually possible with bilateral choanal
atresia, as the baby is unable to suck, swallow, and
breathe. Feeding requires oral-gastric tube place-
ment until surgery is accomplished. With stents in
the nasopharynx postoperatively, the baby will be
able to feed orally––the stent length may need to be
adjusted to accommodate breastfeeding.

Gastrointestinal Anomalies 
and Disorders

Esophageal Atresia/
Tracheoesophageal Fistula

Esophageal atresia/tracheoesophageal fistula (EA/
TEF) occurs in about 1 in 3000 live births. In the
most common form of EA/TEF, the upper end of
the esophagus ends in a blind pouch, with a fistula
connecting the lower segment of the esophagus to
the trachea (Spitz et al., 1994). This disorder may be

suspected prenatally when polyhydramnios and the
absence of identification of a fetal stomach bubble
are observed during ultrasonography. Within a few
hours after birth, classic symptoms of esophageal
atresia with tracheoesophageal fistula include copi-
ous, white frothy bubbles of mucus from the mouth,
which return after suctioning. The child may have
noisy respirations, and experience coughing, chok-
ing, and cyanosis, which become worse with feed-
ing. In the past, milk feedings were delayed for all
infants until an initial water feed was well tolerated
in the mistaken belief that water was less dangerous
to aspirate if an infant had EA/TEF. This practice is
no longer recommended.

If the infant is symptomatic, a catheter is passed
into the esophagus to see whether gastric secretions
can be aspirated. If gastric content cannot be deter-
mined and other symptoms are present, medical at-
tention should be obtained at once. X-ray and
sonography confirm the diagnosis. About 10 per-
cent of children will have other malformations, pri-
marily of the urinary tract or the musculoskeletal
systems. VACTERL is an acronym describing the
range of anomalies that might be found: V, verte-
bral defects; A, anorectal malformation; C, cardiac
anomalies; T, tracheoesophageal fistula; R, radial
and renal dysplasia; and L, limb anomalies.

Prior to surgery, care is provided to reduce the
risk of aspiration. The child is maintained in an el-
evated position. The infant is not fed by mouth.
Continuous suction to the blind pouch is required.
Parenteral nutrition is provided until surgical cor-
rection is accomplished, usually in the first few days
of life (Spitz, 1996). The premature or medically un-
stable baby will be provided parenteral nutrition;
with gastrostomy and upper pouch to suction until
stable enough for surgery. For children with more
complex forms of EA/TEF, repair may be delayed
by many months, necessitating placement of a gas-
trostomy tube for enteral feedings. Enteral feeding
typically begins 5 to 7 days postoperatively. A com-
mon long-term problem for these children follow-
ing surgery is gastroesophageal reflux (see below).

Breastfeeding Implications. Until the infant can
take oral feedings, the mother can maintain lacta-
tion by expressing her milk. Until oral feeding is al-
lowed, a plan for providing nonaversive oral
stimulation is important.
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Gastroesophageal Reflux

Gastroesophageal reflux is the effortless regurgita-
tion of gastric contents into the oral cavity, or out of
the mouth––i.e., “spitting up.” Children who be-
come symptomatic with chronic gastroesophageal
reflux have gastroesophageal reflux disease
(GERD). Although Heacock et al. (1992) noted that
breastfed newborns have shorter episodes of reflux
and lower gastric pH values than formula-fed ba-
bies (only during active sleep), it is not uncommon
for breastfed infants to have GERD. There is a
wide spectrum of GERD––from the happy, spitting
up baby who is thriving to the miserable, fussy
baby who may be either thriving or failing to thrive.
Thankfully, the majority of infants are happy thriv-
ing spitters, and families simply require reassurance
and support for what is mainly a problem of way
too much laundry. Most children who have GERD
improve as they mature. Eighty-five percent are
symptom-free by 1 year of age; 10 to 15 percent
have persistent problems off and on over the 
life span.

Children who have persistent symptoms affect-
ing their weight gain, feeding behavior, or happi-
ness require referral for evaluation. Symptoms of
problematic GERD include anorexia, difficult or
painful swallowing, arching of the back during feed-
ings, irritability, failure to thrive, and very late signs
of hematemesis due to esophagitis. GERD is also a
common cause of life-threatening events and
chronic respiratory disorders such as pneumonia,
asthma, chronic cough, and stridor (GER Guide-
lines Committee, 2001). Parents may report that the
child is happiest when prone (there is less reflux in
this position). If the baby becomes increasingly
fussy, has difficulty sleeping, refuses to feed, or
wants to feed often, intervention is needed. Chil-
dren with projectile vomiting or persistent vomiting
may have other problems such as pyloric stenosis
or malrotation of the bowel. Hirschsprung’s disease
or neurologic disorders also need to be considered
in the medical evaluation.

Diagnosis of GERD is primarily based on the
clinical history and observation of the child’s behav-
ior, particularly during and after feeding. An
esophageal pH probe (a probe inserted in the baby’s
esophagus to monitor the pH) assesses frequency
and duration of GER episodes, while an endoscopic

examination establishes the presence of esophagitis,
and allows for a biopsy of the esophagus if indi-
cated. A barium swallow is not useful for establish-
ing the diagnosis of GERD, but will identify the rare
anatomic anomaly that may cause the reflux (GER
Guidelines Committee, 2001). GERD is quite com-
mon in children with neurologic impairments such
as cerebral palsy, in premature infants, and in in-
fants with other congenital gastrointestinal tract
anomalies such as gastroschisis and EA/TEF.

If the child’s symptoms are interfering with
normal weight gain, or causing pain behaviors,
medications may be ordered that promote gastric
motility and reduce acidity of gastric secretions.
Medications that reduce acidity of gastric contents,
such as ranitidine (Zantac), omeprazole (Prilosec),
or lansoprazole (Prevacid), may be recommended.
Metoclopramide (Reglan), a dopamine blocker, is
the most easily available motility agent in the
United States that is appropriate for infants
(bethanacol is no longer recommended). Metoclo-
pramide can cause extrapyramidal symptoms in in-
fants, such as jitteriness and increased fussiness.
Domperidone (Motilium), a motility agent that does
not have the extrapyramidal side effects, is avail-
able through compounding pharmacies in the
United States, or it can be purchased from other
countries via the Internet.

Cisapride had been the preferred motility
agent because it does not have limiting central ner-
vous system side effects. However, as of this writ-
ing, it is only available under compassionate-use
protocol in the United States due to case reports of
cardiac arrythmias in infants and deaths related to
cardiac side effects reported in adult patients. If
medical management is not helping, surgical inter-
vention may be required, particularly for children
with underlying neurologic impairment. The Nis-
sen fundoplication or modified Nissen are the most
common procedures used. These procedures wrap
the antrum of the stomach around the esophagus to
limit reflux of gastric contents into the esophagus.
However, it does not resolve underlying gastro-
intestinal motility disorders, and it has significant
complications.

Breastfeeding Implications. Typical challenges
for parents include the symptomatic child’s diffi-
culty with feeding and sleeping. Mathisen et al.
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(1999) reported that infants with GERD aged 5 to
7 months in a case match control study had sig-
nificantly more feeding problems affecting behav-
ior, swallowing, food intake, and mother-child
interaction. Children with GERD wake at night
and sleep more during the day (Ghaem et al., 1998).
When mothers are faced with a very fussy baby,
more nursings are offered. Thus one may see a
chubby baby who is nearly continuously breast-
feeding––and a vicious cycle quickly develops of
fussing, short feeding, and more fussing that 
occurs with high volume/high lactose/low fat fore-
milk feedings (Woolridge & Fisher, 1988). En-
couraging several same-sided nursings in a row
may break the cycle of fussing associated with rel-
ative lactose intolerance observed in these breast-
feeding situations.

When the infant is unable to gain appropriate
weight with direct breastfeeding, supplemental calo-
ries can be provided with fortified mother’s milk via
a supplementation device or other method. Bottle-
feeding may facilitate increased caloric intake, as it
is not entirely dependent on the child’s cooperation.
Rarely, a nasogastric (NG) feeding may be needed
while fine-tuning medical management strategies to

reduce discomfort with oral feedings. Box 19–7 pre-
sents interventions that may reduce the frequency
and amount of gastroesophageal reflux.

Children with GERD need ongoing monitor-
ing of growth. Breastfeeding does not need to be in-
terrupted, but increased calories may be needed for
normal growth. Some infants with GERD are
found to have cow’s milk protein allergy, thus the
breastfeeding mother may be advised to try a dairy
elimination diet to assess the effect on the child’s
symptoms. Occasionally, providers will suggest
thickening feedings with cereal. When cereal is
added to breastmilk, enzymes break it down very
quickly, and it is an ineffective thickening agent.
Furthermore, thickened feedings are not found to
be effective. The frequency of reflux episodes may
be reduced, but exposure of the esophagus to acidic
gastric material is increased, probably because
thickened gastric contents do not clear as quickly
(Bailey et al., 1987). In addition, use of cereal thick-
ened feedings is associated with coughing in infants
with GERD (Orenstein, Shalaby, & Putnam, 1992).
For the child who is the happy spitter and gaining
well, no changes in routine are needed. Parents do
need acknowledgement of their concerns, reassur-

BOX 19–7

Interventions for the Infant with Symptomatic 
Gastroesophageal Reflux

● Feed the baby in a more upright position,
avoiding abdominal compression.

● Use one breast per feeding to reduce the
volume of each feeding and increase access
to higher calorie hindmilk.

● Feed more frequently.
● Elevate the bed to a 30 to 45 degree angle.

(A baby who is sleeping on the parent’s
chest is in this position.)

● Avoid placing child in an infant seat or car
seat after feedings. This compresses the
stomach, increasing reflux episodes.

● Avoid using cereal to thicken feedings, a
commonly advised treatment that does not
help (Bailey et al., 1987).

● Avoid prone positioning for sleep.  Due to
the association with increased risk of SIDS,
this is not recommended by pediatric gas-
troenterologists (GER Guidelines Commit-
tee, 2001). 

● Left-lateral positioning significantly reduces
reflux frequency and duration (Tobin et al.,
1997; Ewer, James, & Tobin, 1999).
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ance regarding how well their baby is doing, and
sympathy for the increased laundry load.

Pyloric Stenosis

Pyloric stenosis (PS) is hypertrophy of the pyloric
sphincter. It occurs more commonly in males. The
relationship of feeding method to the incidence of
pyloric stenosis is unclear. Habbick (1989) and
Pisacane et al. (1996) found that formula-feeding
was significantly more prevalent among infants
with pyloric stenosis than among control subjects;
however, others have found no relationship to feed-
ing method and incidence of PS (Hitchcock et al.,
1987; Lammer & Edmonds, 1987).

Symptoms of progressively more severe projec-
tile vomiting develop at about 4 to 6 weeks of age.
The typical clinical picture is of a hyperalert, emaci-
ated baby who nurses, promptly vomits a large
amount, and then requests immediate refeeding.
Children may have dehydration and electrolyte im-
balance if diagnosis and treatment are delayed. Dur-
ing and after a feeding, it is possible to see peristaltic
waves that pass from left to right; the experienced
examiner can palpate an olive-shaped tumor (the
hypertrophic pylorus) in the right upper quadrant of
the abdomen. Ultrasound studies confirm the pres-
ence of a pyloric mass, and barium studies show the
elongated and narrow pyloric canal. Surgery is done
after the infant is rehydrated and electrolyte balance
is restored with intravenous fluids.

Breastfeeding Implications. Lactation consul-
tants should have PS on their list of concerns for
any baby that they see who is struggling with
weight gain and is spitting up––remembering there
are lots of causes for vomiting in infants in addition
to GER. Ad libitum breastfeeding once the child
has recovered from anesthesia is safe, decreases
length of hospital stay, and saves an average of
$400 per patient compared to a more lengthy fast-
ing period with incremental feedings (Garza et al.,
2002). Mothers will need to express their milk for
the few feeds that are missed during the periopera-
tive period.

Imperforate Anus

Imperforate anus ranges from no opening at all to a
normal-appearing rectum that ends in a blind rectal

pouch just above the opening. Presence of an imper-
forate anus is confirmed only by careful examination
and by a diagnostic x-ray examination. As with
EA/TEF, there is an association of a number of other
VACTERL defects. Thus careful examination of the
baby is critical to establish the presence of associated
anomalies. Depending on the severity of the defect,
anal reconstruction may be done in the immediate
newborn period. More commonly, a three-step ap-
proach is required––colostomy, anal reconstruction,
and colostomy reversal (Hendren, 1998). After
colostomy placement surgery, feeding can begin as
soon as bowel sounds are present––usually within 24
hours. When the colostomy is reversed, enteral feed-
ings are suspended for 4 to 7 days––until nasogastric
tube drainage is clear, and the child begins passing
gastric secretions from the anus.

Breastfeeding Implications. The baby cannot
have enteral feedings until there is either a recon-
structed anus or a functioning colostomy. Par-
enteral nutrition is usually required for a period of
time both pre- and postoperatively. Mothers will
need to express their milk until the child can have
oral feedings. The normally loose stools of the
breastfed infant lessen the risk of constipation with
subsequent breakdown of the surgical area and
local infection.

Metabolic Dysfunction
More than 100 metabolic diseases can be detected
in infancy. Diseases for which screening is per-
formed vary from region to region, based in part 
on ethnic, financial, and political issues. Newborn
screening for phenylketonuria and congenital 
hypothyroidism is done in all 50 US states and 
in most western countries (Clague & Thomas,
2002). Other metabolic disorders for which screen-
ing is commonly performed include galactosemia,
amino-acidemias and organic acidemias, and cystic
fibrosis. Private companies now make extensive
newborn screening available directly to parents. A
special filter paper is saturated with the infant’s
blood and mailed to the service for testing and in-
terpretation. Other acquired metabolic conditions
such as diabetes are not screened for in the new-
born period and may not become symptomatic
until much later in infancy or childhood.
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Phenylketonuria

Phenylketonuria (PKU) is an autosomal recessive in-
herited metabolic disorder of phenylalanine (PHE)
metabolism. A defect in the enzyme phenylalanine
hydroxylase decreases conversion of phenylalanine
to tyrosine. Abnormal metabolites accumulate in
blood and tissues, including the brain, interfering
with central nervous system development. In order
to prevent brain damage, the amount of dietary
PHE must be strictly limited, and PHE blood levels
are monitored very closely. Current thinking is that
it is best to be on a special PKU diet for life. Earlier,
the PKU diet was liberalized in early school age,
after the period of greatest brain development.

Breastfeeding Implications. Human milk has
lower levels of PHE than does any commercial in-
fant formula. Parents of children with PKU will be
interested in knowing that infants with PKU who
are breastfed have significantly higher intelligence
quotient scores––a 12.9-point advantage even after
adjusting for social and maternal education status
(Riva et al., 1996). Breastfeeding along with supple-
mental use of PHE-free formula is prescribed.
Breastfed infants who receive a daily amount of 362
ml (first month) to 464 ml (fourth month) of breast-
milk each day, in addition to supplemental PHE-
free formula, have a lower PHE intake than do
infants who are fed exclusively on low-PHE for-
mula during their first 6 months of life (McCabe et
al., 1989). Thus fluctuations in the volume of breast-
milk the baby takes are less worrisome than in for-
mulas with higher PHE levels.

Recommendations for incorporating breast-
feeding into a PKU diet include weighing of infants
before and after breastfeeding to ensure correct di-
etary intake, a time-consuming task that may not be
accurate. Greve et al. (1994) developed a less cum-
bersome method of calculating the low-PHE di-
etary prescription (see Box 19–8). The child’s
health-care provider uses this information to calcu-
late the daily amount of PHE-free formula that is
needed to keep PHE at the appropriate level. The
child receives the prescribed amount of PHE-free
formula, along with breastfeeding. The PHE-free
formula can be provided either via supplementer at
the breast or with some other alternative method
prior to breastfeeding. A physician and dietician

who specialize in metabolic disorders manage the
dietary plan for the infant with PKU. In the United
States, there is at least one medical center in each
state designated to serve as a consultant and treat-
ment facility for metabolic defects, including PKU
(Duncan & Elder, 1997).

Women who have PKU should be on a diet
prior to conception and throughout the pregnancy
to reduce the chances of harming the developing
fetus. PHE levels in milk of identical twins with
PKU breastfeeding women, and the PHE status of
their infants, were reported by Fox-Bacon et al.
(1997). They found that high maternal PHE serum
levels and high milk PHE levels did not result in
abnormal PHE levels in their breastfeeding infants
who did not have PKU.

Galactosemia

Galactosemia, a disorder of the metabolism of
galactose-1-phosphate that is transmitted as an 
autosomal-recessive trait, occurs in only one in
about every 60,000 to 80,000 births. The liver en-
zyme that changes galactose to glucose is absent
and as a result, the infant is unable to metabolize
lactose. Any intake of galactose results in liver dys-
function. These infants appear normal at birth but
soon start having feeding difficulties. Other symp-
toms include vomiting, poor weight gain, jaundice,
hepatosplenomegaly, and bleeding. Without treat-
ment, liver failure and mental retardation follow.
Untreated galactosemia leads to fatal liver disease.
Treatment within the first 10 days of life is associ-
ated with the best neurodevelopmental outcomes.

Breastfeeding Implications. Abrupt weaning 
is necessary due to the galactose content of human
milk. Avoidance of all galactose is required to 
prevent irreversible damage to the infant. Positive
newborn screening tests are not always accurate,
so results should be confirmed before recom-
mending that women stop expressing milk while
waiting confirmation. Nurses and lactation consul-
tants working with babies that have jaundice and
poor weight gain need to remember to check 
newborn screening results as galactosemia as well
as congenital hypothyroidism can also cause these
symptoms. If the diagnosis is confirmed, the mother
will need instruction for relief of engorgement as
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well as emotional support for the loss of the breast-
feeding relationship. (See Box 19–9 for A Mother’s
Guide to Saying Goodbye to Breastfeeding/Milk
Expression.)

It is safe for women who have galactosemia 
to breastfeed. A case study reported that although
the mother had galactosemia, her milk was nor-
mal in nearly all respects; her baby thrived on ex-

BOX 19 –8

Calculating Breastmilk and PHE-Free Formula Intake 
for the Infant with PKU

Given: Maximum phenylalanine (PHE) in-
take allowed is 25 to 45 mg/kg/day depend-
ing on the age of the infant. Mature breast-
milk has .41 mg/ml PHE.

Calculate the amount of PHE-free formula
supplementation for the breastfed baby:

1. Find the estimated volume of daily milk
intake in ml (110 kcal/kg/day):

(Infant weight in kg) times 110 = total
calories/day

(Total calories) divided by 20 = total
number of oz/day

(Total number of oz ) times 30 = total
volume in ml/day

2. Calculate the maximum allowable
PHE/day (breastmilk has 0.41 mg
PHE/ml):

45 mg times infant weight in kg =
total number of mg PHE allowed

Total mg divided by .41 = total vol-
ume in ml of breastmilk allowed

3. Calculate amount of replacement PHE-
free formula required:

Total daily volume minus maximum
volume allowed = amount of re-
placement feeding needed

Below are the calculations for a 4.0 kg infant:

1. Estimate volume of daily intake in ml:

110 kcal times 4.0 = 440 calories

440 divided by 20 = 22 oz

22 oz times 30 = 660 ml

2. Calculate maximum allowable breast-
milk/24 hours:

45 mg times 4.0 kg = 180 mg PHE
maximum per day

180 times 0.41 = 439 ml of breast-
milk

3. Calculate amount of PHE-free replace-
ment feedings needed in order for in-
fant to not drink more breastmilk than
allowed:

660 ml minus 439 ml = 221 ml re-
placement PHE-free formula re-
quired daily

The PHE-free formula can be given via a nurs-
ing supplementer during breastfeeds or with a
bottle prior to breastfeeding. The total daily
amount needed can be divided into several
aliquots. For example, the baby above needs
about 220 ml/day of PHE-free formula. This
could be given in 30 ml aliquots with each
breastfeeding for 8 feedings. The PHE-free
formula should be offered prior to the breast-
feeding, or along with the breastfeeding using
a supplementer, rather than being offered after
the breastfeeding.
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clusive breastfeeding for 5 months and continued
to breastfeed while receiving solids thereafter
(Forbes et al., 1988).

Congenital Hypothyroidism

Congenital hypothyroidism (CH) is caused by a
lack of thyroid secretion, either because the thy-
roid gland is absent or because there is an inborn
enzymatic deficiency in the synthesis of thyroxine.
Routine screening results show that congenital hy-
pothyroidism occurs in one of every 3500 births
(VanVliet, 2001). A transient form of hypothy-
roidism can occur from transfer in utero or during
breastfeeding of antithyroid drugs or topical ap-
plication of povidone-iodine on the mother at the
time of delivery (Bartalena et al., 2001; Casteels,
Punt, & Bramswig, 2000). Prompt treatment is re-
quired to prevent irreversible developmental delay
and growth problems. Hypothyroidism is rarely di-

agnosed based on clinical findings in the early
weeks––yet this is when the child is most vulner-
able to irreversible brain damage. In the early
weeks, parents of an untreated infant may praise
their “good baby” because he cries so little. With-
out treatment, the symptoms of hypothyroidism
become noticeable in 3 to 6 months: coarse, brit-
tle hair; anemia; a large, protruding tongue; a wide
forehead; and lack of skeletal growth. Untreated
cases result in severe mental retardation. Treatment
for congenital hypothyroidism is daily thyroid re-
placement for life. Blood levels are monitored pe-
riodically to adjust the dose as the child grows.
Synthetic levothyroxine sodium (Synthroid or
Levothroid) is usually given.

Breastfeeding Implications. Lactation consul-
tants involved with newborns who are jaundiced or
not thriving need to make sure that neonatal thy-
roid screening results are normal––as nonspecific

BOX 19–9

A Mother’s Guide to Saying Goodbye to 
Breastfeeding/Milk Expression

● When the time comes to stop breastfeeding
or milk expression, you may have very
mixed emotions. The following are all nor-
mal responses when saying goodbye to
breastfeeding.
● If you are not ready to give up breast-

feeding or the hope for a breastfeeding 
relationship, you may feel regret or 
sadness.

● If you are so tired, you may feel a 
bit glad that the time committed to 
milk expression is available for other 
demands.

● You may be glad to have your body back
to yourself, but you may feel guilty that
you have those feelings.

● Your hormones will also be changing,
and that may affect your mood.

● As you stop breastfeeding/milk expression,
you can express a small amount of milk to
make you comfortable. This will keep your
breasts from being uncomfortably full, and
reduce your risk of developing a breast in-
fection.

● A firm, but not tight, bra may provide
comfort.

● Cold compresses may be soothing, and
pain medication such as acetamino-
phen or ibuprofen can provide pain relief if
your breasts become uncomfortably en-
gorged.

● If you find yourself feeling unbearably sad,
please call on your health-care provider for
advice.

● Know that you gave your baby a wonder-
ful gift of love.
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early symptoms of CH may include feeding diffi-
culties and hyperbilirubinemia.

Type I Diabetes

The delayed exposure to cow’s milk protein pro-
vided with exclusive breastfeeding may reduce in-
cidence of type I diabetes in the at-risk individual
(Kimpimaki et al., 2001). It is very unusual for the
onset of type I diabetes to occur during infancy. Di-
abetes management for the infant and toddler is
challenging as feeding schedules and activity level
are not predictable, and the child is not able to
communicate symptoms of low blood glucose to
parents or caregivers. This increases the risk of se-
vere hypoglycemia, which could result in coma,
seizures, and subsequent learning and behavioral
disorders. Target blood sugars are in the range of
100 to 200 mg/dL (5.56 to 11.11 mmol/L). Insulin
administration is tailored to the child’s feeding
schedule––usually given 2 to 4 times per day. In-
sulin doses are quite low and can be difficult to
measure precisely. Litton et al. (2002) reported the
effective use of insulin pumps in the diabetic man-
agement of toddlers. The children had improved
hemoglobin A1c levels, and fewer episodes of hypo-
glycemia, and parents felt much more confident in
their ability to manage their child’s diabetes.

Breastfeeding Implications. No research has
been found that discusses breastfeeding and man-
agement of the infant with diabetes; however, the
most important considerations for insulin dosing
would be estimating the quantity of breastmilk the
baby is taking. Night-time breastfeedings and de-
mand breastfeedings are difficult to measure.
Newer rapid-acting insulin can be given after feed-
ings (contrary to the usual method of giving 
insulin prior to feedings), which facilitates incor-
porating breastfeeding into the diabetes manage-
ment plan. If the health-care team finds it critical
to quantify the amount of breastmilk ingested per
feeding in order to develop a treatment plan, the
child could be weighed before and after feedings
for a day or two using a rented scale. This would
assist in estimating the contribution of breastmilk
to the child’s total caloric intake, as well as to quan-
tify carbohydrate, fat, and protein points. Another
way to make sure the milk is measured is to have
the mother pump and give the breastmilk via a

bottle or other feeding device. Weaning is usually
not advised because of the additional stress it im-
poses on the baby and the mother.

Celiac Disease

Celiac disease, often called malabsorption syn-
drome or gluten enteropathy, is characterized by
changes in the intestinal mucosa or villi that pre-
vent the absorption of foods, mainly fat. The mu-
cosal damage appears to stem from a sensitivity to
gliadin, the protein fraction of gluten found in
wheat, rye, barley, and other grains. Celiac disease
is thought to be a genetic disorder causing either an
inborn error of metabolism or an immune system
disorder. Formula-feeding and the early introduc-
tion of solids accelerate the appearance of symp-
toms of celiac disease (Greco et al., 1988; Kelly et
al., 1989; Hernell, Ivaarsson, & Persson, 2001; Pe-
ters et al., 2001). This may explain why the inci-
dence of celiac disease has declined in the United
States as breastfeeding rates have risen and solids
are introduced later. The infant with this disorder is
asymptomatic until solids containing gluten are in-
troduced into the diet. Clinical symptoms are insid-
ious and chronic. Because fat is not absorbed, the
child’s stools become frothy appearing, foul
smelling, and excessive. Deficiencies of the fat-solu-
ble vitamins (A, D, K, and E) appear. If the disease
progresses without treatment, abdominal distension
and general wasting are evident. The affected
child’s diet must be modified and vigorously main-
tained to exclude gluten, thus improving food ab-
sorption and preventing malnutrition.

Breastfeeding Implications. Primary preven-
tion is family teaching and encouraging women with
a family history of this disease to breastfeed for a
long period and to delay introduction of solid foods.

Cystic Fibrosis

Cystic fibrosis (CF) is a genetic disorder caused by
a defect in a single gene on chromosome 7. This
leads to abnormalities in the apical membrane of
epithelial cells that line the airways, biliary tree, in-
testines, vas deferens, sweat ducts, and pancreatic
ducts. Secretions of these sites become more viscid
and obstruct ducts, leading to dysfunction at the
organ level. The exocrine glands of the affected
child produce abnormally thick and sticky secre-
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tions that block the flow of pancreatic digestive en-
zymes, clog hepatic ducts, and impede the move-
ment of cilia in the lungs. The increased sodium
chloride in the child’s sweat provides an important
diagnostic clue: the family reports that the child
tastes salty when kissed. In the newborn, CF may
present as a meconium ileus (intestinal obstruction
caused by a plug of meconium). Signs of intestinal
obstruction include abdominal distention, vomit-
ing, and failure to pass stools. This is a surgical
emergency. At birth, about half of the affected chil-
dren are already pancreatic insufficient. Nutrient
absorption––particularly of fat-soluble vitamins––is
thus impaired from the beginning. Because of prob-
lems with fat absorption, the infant fails to gain
weight, despite reports of a voracious appetite.
When solid foods are introduced, the stools become
bulky, more frequent, foul smelling, and frothy. 
Pulmonary complications are almost always pre-
sent, and the child often suffers persistent, severe
respiratory infections because of inability to clear
thick secretions.

Prevention of respiratory complications and
malnutrition are the mainstay of management for
the child with CF. Protection from and aggressive
treatment for respiratory infection is accomplished
by airway clearance procedures (postural drainage
and percussion, chest vest, and others), aerosol ther-
apy, and medications, such as bronchodilators, in-
haled corticosteroids, and antibiotics. The use of
aerosolized recombinant human DNase to decrease
the viscosity of secretions has been a breakthrough
in CF treatment ( Jackson & Vessey, 1996).

Breastfeeding Implications. Breastfeeding of-
fers many special advantages to children with CF.
The protection from infection as well as the easy di-
gestibility of breastmilk are particularly important
for this high-risk group. Children with CF who
were exclusively breastfed were found to be taller
and heavier than those who were exclusively 
formula-fed (Holliday et al., 1991). A survey of CF
centers in the United States found that most of them
recommended breastfeeding alone or combined
with pancreatic enzyme supplement or hydrolyzed
formula (Luder et al., 1990). Babies with CF pro-
duce normal levels of gastric lipase, which is a
major digestive enzyme. This enzyme, together
with milk lipase in breastmilk, may help the infant

with CF to absorb fat more efficiently. Human milk
contains appreciably greater amounts of lipase than
cow’s milk. Rooney (1988) suggested that some
breastfed infants with CF developed symptoms
only after breastfeeding stopped.

Nutrition management includes promoting
breastfeeding, providing fat-soluble vitamin supple-
ments, and prescribing pancreatic enzyme replace-
ment (Pancrease) (Koletzko & Reinhardt, 2001).
The enzyme microspheres are mixed in a tiny
amount of applesauce. The enzyme dose is based
on estimated fat intake, not abdominal symptoms
such as bloating or cramping, or on weight of the
infant (Anthony et al., 1999). Because salt content in
the infant diet is very low, salt supplementation
may be recommended. For breastfed children, this
is especially important during hot weather or peri-
ods of increased fluid losses (diarrheal illness,
fever). If the child is not gaining weight well, or pre-
sents with failure to thrive at the time of late diag-
nosis, calorie supplementation may be needed.
Extra calories may be added in a number of differ-
ent ways––for example, with glucose polymers or
fat added to breastmilk. The child’s medical
provider will ensure that enzyme replacement dose
is sufficient. Other comorbid problems such as
GERD, or cow’s milk protein allergy, among oth-
ers may also interfere with weight gain.

Allergies
The issue of the preventive nature of breastfeeding
for allergic disease continues to be controversial. At
present, there is no consensus about whether
breastfeeding protects against the development of
asthma and allergy. There are studies documenting
that breastfeeding reduces risk, ameliorates sever-
ity, or delays onset of atopic conditions (Bloch et
al., 2002; Chandra, 1997b; Saarinen & Kajosaari,
1995). However there are also those finding that
breastfeeding either has no effect on risk, or even
increases risk (Bergmann et al., 2002; Sears et al.,
2002). As with many health-care issues, the data at
this time are unclear.

Allergic disease is multifactorial, depending on
family history, sensitization, and triggers. Family
history has the best predictive value for identifying
at-risk neonates who should be targeted for allergy
prevention (Zeiger, 2000). The atopy prone infant is
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at increased risk to sensitization to allergens prior to
birth, and early after birth. Antigen exposure is ev-
ident as early as the 22nd week of gestation ( Jones
et al., 1996).

Food allergy is generally defined as an adverse
reaction to a foreign substance or antigen accompa-
nied by immunological changes, notably a rise in
IgE. It occurs in about 4 to 6 percent of children
(Zieger, 2000). As shown in Table 19–3, the most
common offending foods in the United States are
cow’s milk, peanuts, nuts, chicken eggs, soy, and
fish (Zieger, 2000). The initial exposure is sensitiza-
tion, which does not usually result in allergic symp-
toms. With a subsequent exposure, however,
allergic symptoms may become evident. This dis-
tinction helps to make it clear why a baby given a
routine cow’s milk formula in the hospital may not
experience a reaction until the next exposure sev-
eral days or weeks later. If the mother is not in-
formed that supplement was given in the nursery,
she may not recognize that a sensitizing event oc-
curred. This is one reason why parents must be
asked for permission before any supplementation is
given to their baby.

Breastfeeding Implications. When someone
asks if an infant can be allergic to breastmilk, the an-
swer is “Yes.” Proteins of ingested foods pass into the
breastmilk, where they may trigger an allergic re-
sponse in the at-risk child who has been sensitized.
Antigens in human milk have been detected for
peanuts, beta-lactoalbumin, and ovoalbumin (Casas
et al., 2000; Vadas et al., 2001). Furthermore, there
can be cross-reactivity between cow’s milk and
human milk proteins (Bernard et al., 2000). The
amount of allergen needed to sensitize or trigger
symptoms is minute. For bovine b-lactoalbumin,
only 1 ng (that’s 1 nanogram, which is one billionth
of a gram!) is required for sensitization. The amount
of bovine b-lactoalbumin in mother’s milk ranges
from 0.5 to 32 ng/L. A 40 ml feeding of cow’s milk
formula contains bovine b-lactoalbumin in the
equivalent to the amount found in 21 years of breast-
feeding (Businco, Bruno, & Giampietro, 1999).

The list of symptoms caused by food allergy is
long: vomiting, diarrhea, colic, colitis, bloody stools
(hematochezia), eczema, urticaria, rhinitis, fussi-
ness, and poor sleep patterns are among them.
Some exclusively breastfed infants develop allergic

Table 19–3

SELECTED SOURCES OF
ALLERGENIC FOODS THAT
MAY AFFECT THE NURSLING

Food* Sources

Cow’s milk in any form Butter, bread, pudding, yo-
gurt, cheese, baked goods,
sherbet, ice cream, creamed
soups, powdered-milk
drinks, gravies, casein or
whey used as additives

Eggs Baked goods, custard,
French toast, root beer, may-
onnaise, breaded foods,
some cake icings, meatloaf,
noodles

Wheat Bread, baked goods with
wheat flour, pasta, hot dogs,
bologna, some canned
soups, some puddings and
gravies, textured vegetable
protein

Peanuts, legumes Peanut butter, beans, peas,
lentils as well as foods con-
taining soy protein, soy
flour, or oil

Nuts, kola nut Candy, granola, baked
goods, chocolate, cocoa, cola
beverages

Corn Cereal, chips, Cracker Jacks,
corn tortillas and other Mex-
ican foods with corn masa,
popcorn, cornstarch, corn-
meal

Fish, shell fish Fish sticks, appetizers

Citrus fruits Orange, lemon, lime, grape-
fruit, fruit deserts, fruit
punch, sorbet

Tomatoes Ketchup, tomato juice, meat-
loaf, stew or other mixed
dishes, spaghetti sauce, pizza
sauce

*This is not an exhaustive list of foods containing allergens.
Patients need to be provided with detailed written information
to allow them to avoid a particular allergen.
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symptoms following exposure to cow’s milk or
other proteins because they have been sensitized to
them transplacentally, through inadvertent expo-
sure via supplementation, or through their own
mother’s milk (Fukushima et al., 1997). Individual
infants may respond differently to allergenic foods.
From the same food one infant may develop diar-
rhea, colic, or other GI complaints; another may
have a central nervous system response, becoming
irritable or hyperactive; while a third may have der-
matological symptoms, such as urticaria or eczema.

Cow’s milk protein allergy is the most common
food allergy during infancy. Two studies have re-
ported a series of children with proctocolitis during
exclusive breastfeeding, which resolved within 48
to 72 hours with maternal dietary exclusion of
cow’s milk protein (Patenaude et al., 2000; Pum-
berger, Pomberger, & Geissler, 2001). When a
child’s symptoms are suspected to be due to aller-
gies, maternal elimination diets may be prescribed.
If the offending food has been eliminated, symp-
toms should improve within 48 to 72 hours, though
some recommend a full 2-week elimination trial
(Mohrbacher & Stock, 2003).

Clinicians approach this problem in a variety of
ways. One is to have the mother begin an extreme
diet, eliminating a list of common offenders. Food
groups can then be reintroduced one at a time, from
the least likely suspect to the most suspect food
group. Others will have the mother begin with a
more “simple” elimination diet (no elimination diet
is really simple) of omitting all dairy products, as
that is the most common offending food group. If
the elimination diet is to be of any value, it has to be
carefully followed and clearly spelled out: written
instructions are the most helpful, and scrupulous
reading of labels on packaged foods helps to avoid
inadvertent consumption of foods that should be
eliminated. Especially if several foods are contribut-
ing to the baby’s adverse reaction, the mother may
find food-elimination plans difficult to implement
(de Boissieu et al., 1997). It is necessary in some
cases to remove all dairy foods. The difficulty of fol-
lowing an elimination diet is described by a mother
whose son developed eczema while she was exclu-
sively breastfeeding (Sutin, 1988):

I stopped drinking milk and expected instant mira-
cles, but nothing changed. I cut cheese and yogurt out

of my diet and still saw no improvement. Eventually,
I had to eliminate all dairy products as well as prod-
ucts containing even trace amounts of milk. Then I
could see the improvement.

Repucci (1999) and Schach and Haight (2002)
report success of a novel approach to helping the al-
lergic breastfeeding dyad when the child’s symp-
toms do not resolve with maternal elimination
diets. Mothers of infants with severe bloody stools
due to allergic colitis were prescribed Pancrease
MT4, digestive enzymes normally used in the treat-
ment of cystic fibrosis for improving breakdown of
foods in the gastrointestinal tract. With more thor-
ough food digestion, fewer intact proteins would be
available to enter the mother’s milk. In these two
reports, colitis symptoms in the infants resolved in
most of the treated dyads.

Occasionally, the health-care provider recom-
mends that the child interrupt breastfeeding, substi-
tuting a hypoallergenic formula for a short or long
period of time to relieve severe symptoms (severe
colic, significant gastrointestinal bleeding, severe
eczema) before reintroducing breastfeeding. Soy-
based formulas are not appropriate breastmilk sub-
stitutes for the atopic child.

To prevent or reduce severity of atopic con-
ditions for infants with family history of allergies
and asthma, it is recommended that the mother
do the following:

● Avoid the allergen beginning prior to the 22nd
week of gestation.

● Continue to avoid maternal allergen during
breastfeeding.

● Exclusively breastfeed until about 6 months.
● Continue breastfeeding with cautious introduc-

tion of complimentary foods thereafter (Fergus-
son & Horwood, 1994).

Common offenders (see again Table 19–3)
should be avoided if possible during the first year of
life. If the mother removes dairy products and other
foods from her diet, she must take sufficient calcium
from other foods or from calcium supplements, and
monitor her nutritional status (Holmberg-Marttila et
al., 2001).
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Food Intolerance
Most children do not care at all what their mothers
eat or drink. This is why it is not necessary to pro-
vide mothers with a list of foods to avoid. However
the occasional child may have a consistent uncom-
fortable response to the food ingested by the
mother. Children who do not tolerate specific
foods, but do not have true allergic responses, may
have similar gastrointestinal and dermatologic
symptoms. Chandra (1997a) describes common
causes of nonallergic adverse reactions to foods: (1)
gastrointestinal symptoms due to reduced activity
of lactase (lactose intolerance); (2) vasoactive re-
sponses to amines in foods causing urticaria, an-
gioedema, difficulty in swallowing, wheezing, and
migraine; (3) toxins and food additives causing ur-
ticaria and other symptoms; and (4) foods such as
prunes or onions that may cause local gastrointesti-
nal irritation when consumed in large amounts.

Typical offenders according to retrospective
maternal reports include chocolate, onion, and cru-
ciferous vegetables such as broccoli or cauliflower
(Lust et al., 1996). Some babies are sensitive to caf-
feine and become irritable when their mothers
drink too much. Mothers can be instructed to titrate
their caffeine intake to their baby’s behavior. If a
mother notes that her baby is always excessively
cranky after she has a huge serving of chocolate
cake, then she can decide to reduce the size of the
portion next time and see if the baby is happier.

Lactose Intolerance

Fortunately, primary lactase deficiency is a rare
problem in infancy as lactose is the carbohydrate
in human milk. Humans normally produce suffi-
cient lactase for lactose digestion until childhood,
when selected populations begin to have problems
with insufficiency. However, infants may experi-
ence symptoms related to secondary lactase defi-
ciency following gastrointestinal illness or antibiotic
use, or as a result of feeding mismanagement.
Symptoms of lactose intolerance include escalating
fussiness, excessive gassiness, and bright green, ir-
ritating, slimy stools.

Woolridge and Fisher (1988) describe very
clearly the problem of colicky symptoms and feed-
ing mismanagement. When mothers rather than ba-
bies control the child’s time at the breast, the child

may receive high volume, low fat feedings that re-
sult in a higher than normal lactose load for the
baby to digest. When a baby is allowed to nurse as
long as desired on the first breast before being
moved to the second, the feeding is more likely to
have the appropriate balance of volume, fat, and
lactose. Following gastrointestinal illness, or antibi-
otic administration, the brush border of the gas-
trointestinal tract where lactase is located may be
damaged, leading to transient lactose intolerance.

Psychosocial Concerns
Anytime families face the unexpected with their
children, the myriad of feelings and concerns that
bombard them can be overwhelming. Nurses have
an absolutely instrumental role in supporting a fam-
ily’s adaptation to whatever is facing them. Each
family differs in their response to the birth of a
child with a defect or who is diagnosed with a se-
rious or chronic illness, and each will need sup-
port from their health-care team. It is important
for professionals to have a working knowledge of
crisis and grief theories to support their clinical
work with families.

Family Stress

All parents of ill children are under stress, but con-
sider the effects of stress on a parent who must deal
with it over many months and perhaps years when
a child has a chronic health problem, such as the
family described here:

Driving to the hospital and back from their home
100 or more miles away, so as to alternate staying
with their sick infant, a breastfeeding mother and
her husband try to cope. With three other children at
home, they can snatch only a few hours of sleep at a
time. It is the third surgical procedure for their in-
fant, who was born with a congenital defect. Al-
though their physician encourages them with the
news that the prognosis is good, the worry and strain
seem endless. The mother expresses her milk with a
pump when necessary, and her baby is able to breast-
feed part of the time. Lately she has been able to ex-
press only a few drops at a time, and she wonders
how long she will be able to continue lactating.
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The first response of parents whose children
are diagnosed with a chronic illness is shock. This
initial disorganization and upheaval does not last
long, however. At some point after the diagnosis,
the family begins to pull together their resources
and develop a support system. Although for many
parents their child’s diagnosis is the worst problem
they have ever faced, they are able to make many
adjustments in a short period of time. With sup-
port, most families are able to develop adaptive
coping mechanisms.

Issues that challenge families include financial
concerns, caretaking, fatigue, depression, altered
family image, and goal diffusion. However, these
stresses are not fixed or predictable (Burke et al.,
1998). Reframing these burdens as tasks that need
to be mastered can give families direction to take
rather than seeing themselves as victims (Burke et
al., 1999). The degree of stress may relate more to
issues of social support rather than to the specific
health problem that the child faces (Smith, Oliver,
& Innocenti, 2001; Visconti et al., 2002). Pelchat et
al. (1999) compared parents of children with con-
genital heart disease, Down syndrome, cleft lip and
palate, and children without disabilities. They dis-
covered that parents with Down syndrome and
congenital heart disease reported higher levels of
parenting and psychological stress and that parents
of babies with cleft lip and palate and nondisabled
children had lower stress levels.

Stress affects all of the child’s caregivers and
family––mother, father, sister, brother, and others.
Each may react differently to unexpected changes
in their lives. During the child’s illness, attention is
often focused primarily on the mother and the ill
child. When the mother is breastfeeding a hospital-
ized child, she most likely will be the one spending
most of the time at the bedside. While a child is in
the hospital, the father must pick up the responsi-
bility for caring for the household, perhaps while
continuing to work full-time, as well as nurturing
the ill child and mother; he is expected to be the
Rock of Gibraltar, an anchor in a sea of distress.

These stresses may affect the partners’ bond.
The divorce rate in families with a child born with
a neural-tube defect was nine times greater than
the divorce rate for the normal population (Tew et
al., 1977). When a sick child becomes the focus of
a mother’s attention, other relationships and re-

sponsibilities become secondary. Some men sens-
ing this withdraw emotionally until the crisis is
over. Yet, for other couples, their mutual concern
causes them to grow closer and draw emotional
support from each other. Some parents feel guilty
about making love while their child lies ill. If it
seems appropriate, point out that sexual enjoyment
reinforces their relationship.

The family’s response to a chronic illness in-
volves not so much the event itself as it does a par-
ticular family’s definition or perception of the event
as well as the family’s resources––social, financial,
and emotional––to help them cope. A family with
no health insurance and little or no savings may
perceive their child’s chronic illness as more stress-
ful than would a family with health insurance, suffi-
cient income, and savings on which to draw if
necessary. Unreasonable as such feelings may be,
both parents may harbor feelings of guilt for bring-
ing on the illness or for not recognizing how sick
the child was in early stages. Such questions as
“What have I done?” or “What should I have
done?” torment them. It may be easier for the
breastfeeding mother, who continues to have close
contact with her child to deal with these feelings
than it is for the father. Picking up cues about the fa-
ther’s feelings and encouraging him to talk about
them helps; it also provides the opportunity to re-
assure him that his feelings are normal. The thera-
peutic value of “talking it out” reduces stress
(Foster, 1974). Hearing their own statements aloud
releases the parents’ tension and speeds resolution
of their inner conflicts.

Hospitalization brings about a disruption of
lifestyle and environment to the family and is tan-
tamount to culture shock. A barrage of unfamiliar
stimuli is thrust on them: infusion pumps that peri-
odically sound an alarm, mist tents, and a con-
stantly rotating staff of new faces all place
tremendous stress on the family. Normally affable
people can become demanding and even hostile as
a by-product of their stress and guilt, and perceived
or actual unmet needs. These defensive behaviors
are part of the parents’ coping strategies for manag-
ing their feelings and help to protect families from
painful realities. They are not necessarily maladap-
tive. Although it can be difficult and even painful to
deal with such parents, it is far preferable to work
with these concerned parents than with those who
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are unconcerned or passive. Sympathetic listening
and simple, understanding statements, such as “I
can see you are upset,” or “This is such a difficult
time,” can help parents through this trying time. If
hospital nurses rationally assess parents’ behaviors
and use of defenses, their interactions with parents
will be more therapeutic.

Parents who are many miles from home during
their child’s hospitalization must arrange for sleep-
ing accommodations in the area if both are not al-
lowed to stay overnight at the hospital. Fortunately,
many cities now have Ronald McDonald Houses
that shelter these families. Support groups of other
parents experiencing a similar life crisis are effective,
because each person in the group understands the
day-to-day issues and problems of caring for an ill
child or rearing one with a chronic disease. Never-
theless, support groups are not for all parents; some
are so overwhelmed by their own problems that
they are not able to reach out and support others.

Coping with Siblings

Siblings are often the forgotten members of the
family when attention and concern is focused on
the sick child. The concept of family-centered care
extends to every person in the family, including the
children at home, who frequently react to their
brother’s or sister’s illness with anger, resentment,
jealousy, and guilt. The situation is especially diffi-
cult when an older child is hospitalized and a
younger breastfeeding baby or toddler is at home.
The mother is emotionally torn between being with
her sick child and attending her breastfeeding baby,
who so obviously needs her. If the baby is one of
breastfeeding twins or if the mother is breastfeeding
both a walking child and a baby, the problem is fur-
ther compounded. Most hospitals encourage sib-
lings (who are not infectious) to visit their brother
or sister in the hospital. Institutions that do not do
so may add to the family’s stress by enforcing isola-
tion when contact would be most beneficial to all
parties. When the ill child is at home, siblings may
bear additional responsibilities of child care or
helping with household tasks.

Chronic Grief and Loss

When the breastfeeding child is chronically ill or
has a disabling defect, the disappointment, sorrow,

and frustration of parents can be overwhelming. In-
stead of the perfect child expected during the preg-
nancy, there is an intense feeling of loss. If the child
requires indefinite special care and attention, there
is a persistent effect described in Olshansky’s clas-
sic work, Chronic Sorrow (1962). Unlike acute grief,
which is limited in time, chronic sorrow is pro-
longed and recurrent. Through grieving, coping
processes evolve, and parents can find satisfaction
and joy from their child: “The shock and numbness
linger for days, even months. . . . It is only after you
have gotten over that first crisis that you begin to re-
alize a life and soul have been given into your care”
(Good, 1980). The onset of chronic sorrow is vari-
able among families and sometimes difficult to
identify; however, this condition is a natural out-
growth of parenting and is an adaptive response.

Breastfeeding has an ameliorating effect for
both the child and the parents when chronic ill-
ness is involved. The baby receives added protec-
tion from infection and also benefits from close
contact and stimulation. The mother of a breast-
fed baby has the satisfaction of giving something
special to her child, which helps her deal with her
feelings of loss.

The Magic-Milk Syndrome

In the process of grieving over their child’s special
needs, parents move through several stages of ad-
justment. After the initial shock and emotional
numbness, they reach a stage characterized by ra-
tionalization, denial, and sometimes a search for a
magic cure. If the baby is not being breastfed, some
desperate parents will search for donated breast-
milk, hoping that it will help or cure their child. The
unique properties of breastmilk are so well known
that it is sometimes perceived by parents to contain
magic properties. The health-care provider needs
to validate the value of human milk while helping
the parents to recognize that their baby may need
more than breastmilk can offer. In some cases,
breastmilk may in fact be therapeutic. For example,
children with allergies and metabolic disorders may
respond well to breastmilk feedings (see the discus-
sion of donor milk in Chapter 14). In a situation in
which the need is real and substantiated by medical
opinion, the child can receive breastmilk from a
human milk bank.
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The Empty Cradle . . . When a 
Child Dies
Parents must face the tremendous task of coping
and somehow continuing with life when their child
dies. The first reactions of shock, disbelief, and de-
nial are all the more intense when the death is un-
expected. Parents need to be able to express their
feelings by crying, yelling, or quietly talking about
how they feel. Compassionate care assists closure
after death. Giving the parents the opportunity to
hold their child and to say goodbye helps this
process. Afraid at first, the members of one fam-
ily changed their minds and cradled their dead
baby in their arms. “Holding him is what helped
us most to accept the death of our baby; it made
us feel he was really our own. He smelled sweet
and felt soft, and we just stroked him and talked
with him for a while.”

Fathers and mothers grieve differently and
have their own ways of coping with grief (Waller-
stedt & Higgins, 1996). These differences are called
incongruent grief and result from societal expecta-
tions based on gender; whereas the father may not
grieve openly, the mother may be more emotional
(Klaus & Kennell, 1982). Moreover, the focus of
concern often falls on the mother. The father, who
has had a significant, loving relationship with his
child, is sometimes forgotten. The cultural stereo-
type of male stoicism belies his feelings of shock,
grief, and pain. Fathers also need to grieve, but their
response is affected by what is perceived as their re-
sponsibilities, such as informing family and friends
of the child’s death and making funeral arrange-
ments. As the shock subsides, acute mourning and
bereavement are followed by a developing aware-
ness of the full impact of their loss. Parents may feel
less than whole, that they have lost a part of them-
selves. Guilt, silent or expressed, is an almost uni-
versal emotion during this period. Questioning the
health professional about the possible effects of
heredity on the disease is likely as their grief turns
inward in the form of self-blame. Explanations of
hereditary factors must be honest and factual, tem-
pered with an understanding of what the parents
are able to accept.

Physical symptoms, such as sleeplessness or a
lack of appetite, often accompany the parents’ feel-
ings of loss and pain. Some parents describe feeling

“dead inside” or having a “hole inside that nothing
can fill.” The breastfeeding mother may have to
cope with the physical discomfort of breast fullness
and leaking for a while and needs advice for man-
agement of involution (see again Box 19–9). Occa-
sionally, a mother will continue to pump her milk
for several weeks, donating it to a milk bank so that
other children may benefit from it. Doing so is her
way of coping by maintaining visible evidence of
the existence of the lost child. When she offers to
do so, the best approach is to put her in touch with
a milk bank whose staff members can assist her.

For many parents, the peer support system that
previously helped them in parenting and breast-
feeding changes its significance; seeing other breast-
feeding mothers and their babies may be a painful
ordeal. The mother may assiduously avoid them,
choosing only one or two especially close peers
with whom she can privately talk about her feelings
and emotional pain.

Caring for Bereaved Families

When an infant dies, memories that tie the parents
to the child must be relived before they can be put
aside. Especially important to them is the acknowl-
edgment that their child was special: they should
never be denied the right to their sorrow. Remarks
such as “It just wasn’t meant to be,” or “You can al-
ways have another baby,” are hurtful. They provide
no consolation whatsoever regarding the loss of this
baby. Statements such as “I’m sorry about your
baby,” or “If you want to talk, call me,” are consol-
ing and show sensitivity. The following suggestions
for health-care providers who are assisting parents
and families through the grief process are based on
the authors’ experiences as well as those of other
health-care professionals:

● Call the baby by name.
● If the mother was lactating, help her to remain

comfortable. Mothers who lose a baby after 20
weeks of gestation may become engorged. This
sometimes comes as a complete shock. Often,
women are reluctant to relieve their discomfort
by expressing milk for fear of stimulating more
milk (see again Box 19–9).

● Help parents anticipate how to share the bad
news with other children and family members.
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● Refer the parents to bereavement support
groups such as AMEND (Aiding Mothers and
Fathers Experiencing Neonatal Death).

● Acknowledge the parents’ loss by sending cards
or calling. If you do not know the parents well,
anything more may be too much.

● Attend the funeral if it seems like the right thing
to do.

● Call the family several weeks after the death to
check in on them. After the immediate flurry at
the time of death, many people are now ready
for a listening ear, and most will then have a list
of questions about what happened to their
baby. Encourage them to have a follow-up ap-
pointment with their baby’s primary provider

to clear up these questions or concerns when
they feel ready.

● Allow the parents to verbalize feelings of anger,
fear, guilt, and anxiety by validating them.

● Feel your way through the conversation, get-
ting feedback from the parent; wait for him or
her to lead the way. Most parents appreciate a
chance to talk about their baby and their expe-
rience with someone who will understand. En-
sure that they know you are available to talk
whenever needed.

Families very much appreciate contact with their
child’s health-care team after the death. It affirms
for them that people really cared about their family
and their beloved child.

S u m m a r y

There are unique considerations for helping the
breastfeeding family when their infant or young
child has special health-care needs or illness. These
special needs can be met by recognizing the devel-
opmental stage, assessing family lifestyle, reducing
parental stress, involving parents in direct care of
their child, and most of all, minimizing separation
between family members. Discontinuing breast-
feeding is rarely necessary for the child with a health
problem. However, feeding patterns may need to be
modified. Too often, weaning from the breast is as-
sumed to be necessary. This is rarely the case.

Each family is unique. The experience of one
situation can never be duplicated; therefore, care
providers helping families must be versatile and

have solid knowledge about the nature of the health
problem so that the best possible care can be pro-
vided. Competent care, and then compassionate
care, are the top priorities (compassion without
competence is a disservice to the family).

If the child dies, understanding the impact of
the parents’ grief and their coping styles requires a
special sensitivity, along with the crisis-intervention
skills needed to help support a family. Informing
the parents about every aspect of the health prob-
lem, including them in decision making, and 
developing a working relationship between the
health-care team members and the family is what
creates mutual respect and allows for effective
problem management.

K e y  C o n c e p t s

● The health, nutrition, and growth of the infant
with special health-care needs are of primary
concern.

● Breastfeeding may be adversely affected when
a child is ill or has special health-care needs.

● Infants with certain special health-care needs
may not thrive on only direct breastfeeding.

● Babies and their mothers can often experience

a better breastfeeding experience with the help
of competent nurses and lactation consultants.

● Supplementation and alternative feeding meth-
ods may be needed to provide optimal nutri-
tion in selected situations.

● The use of adaptive devices and positioning
techniques can maximize breastfeeding effec-
tiveness.
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I n t e r n e t  R e s o u r c e s

Birth Defects Foundation (support for families af-
fected by congenital conditions):
www.birthdefects.co.uk
Exceptional Parent (publishers of magazine and 
resource guide for children with special health 
care needs):
www.eparent.com
International Birth Defects Information System (in-
formation and support about congenital problems
in multiple languages):
ibis-birthdefects.org
March of Dimes Birth Defects Foundation (infor-
mation and support about birth defects):
www.modimes.org
MOBI (support and advice for women who
are/were unable to breastfeed, feel unsuccessful 
in breastfeeding, are/were experiencing severe
breastfeeding problems, or experienced untimely
weaning):
www.internetbabies.com/mobi
Mothers United for Moral Support (information
and support for parenting children with special
needs):
www.netnet.net/mums
National Organization for Rare Disorders (informa-
tion for families and professionals): 
www.rarediseases.org

Allergies
Milks Soy Protein Intolerance Guide (information
on maternal dietary restriction for babies with milk

and soy protein allergies, ordering information for
cookbook for MSP restricted diets):
www.mspiguide.org

Celiac Disease
Celiac Disease Foundation:
www.celiac.org
Celiac Sprue Association (family support and infor-
mation):
www.csaceliacs.org

Congenital Heart Disease
American Heart Association:
www.americanheart.org

Diabetes Mellitus
American Diabetes Association (information and
support):
www.diabetes.org

Down Syndrome
National Association for Down Syndrome (parent
support and information):
www.nads.org
National Down Syndrome Congress (parent sup-
port):
www.ndsccenter.org
National Down Syndrome Society (parent support
and information):
www.ndss.org

● The milk supply can be maintained/supported
until the child is able to breastfeed directly, or
for as long as is necessary.

● Direct breastfeeding rarely requires suspension
or cessation.

● Galactosemia is the only condition requiring
complete cessation of human milk feeding.

● With phenylketonuria, human milk can be part
of the PKU diet.

● Families who have a child with special health-

care needs face many stressful issues and may
be chronically grieving for the loss of the
healthy baby they dreamed of.

● The loss of a “normal” breastfeeding experi-
ence may add to family stress.

● The breastfeeding mother whose child has died
requires sensitive support.

● Breastfeeding-friendly pediatric hospital units
can ease the unique stresses of the breastfeed-
ing family.
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Gastroesophageal Reflux

Esophageal Atresia / Tracheoesophageal Fistula
(child and family support connection):
www.eatef.org
International Association of Reflux Parents (“The
GERD WORD”):
www.geocities.com/HotSprings/Villa/2193

International Foundation for Gastrointestinal Disor-
ders (about kids’ GI disorders):
www.aboutkidsgi.org
PAGER (Pediatric and Adolescent Gastroe-
sophageal Reflux Association):
www.reflux.org

Metabolic Problems

Children Living with Inherited Metabolic Disease:
www.climb.org.uk
Parents of Galactosemic Children (parent informa-
tion and support):
www.galactosemia.org

Neural-Tube Defects
National Hydrocephalus Foundation (information
and support):
www.hydroassoc.org

Spina Bifida Association of America (information
and support):
www.sbaa.org

Oral-Facial Anomalies

Cleft Palate Foundation (information for families
and professionals):
www.cleftline.org
FACES (support group of the National Craniofacial
Association):
www.faces-cranio.org
Pierre Robin Network (connects families of chil-
dren with Pierre Robin sequence):
www.pierrerobin.org

Wide Smiles (parent-to-parent support):
www.widesmiles.org
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20
C H A P T E R

Breastfeeding is dependent not only upon the
mother but also on the behaviors of the infant. In
the normal, healthy, full-term infant, the reflexes
needed for breastfeeding are strong and support
the capability of the infant to obtain sufficient 
nutrition from the breast. Therefore, a complete
infant assessment is critical to breastfeeding. The
infant assessment includes evaluation of peri-
natal history, gestational age assessment, breast-
feeding assessment, physical assessment, and 
behavioral assessment.

Perinatal History
Infant assessment is incomplete without the perina-
tal history. A perinatal history focuses on the pre-
conception, prenatal, and intrapartum periods. This
history provides the context for the physical and
behavioral assessment of the infant and may iden-
tify existing infant problems. However, it is impor-
tant to remember that the presence of maternal
obstetrical and infant prenatal risk factors does not
automatically indicate an infant problem. Table
20–1 summarizes the essential components of the
perinatal history (Evans et al., 2002; London et al.,
2003; Moore & Nichols, 1997).

Infant 
Assessment
Mary Koehn, Kathy Gill-Hopple, and Jan Riordan

Gestational Age Assessment
Gestational age assessment determines the degree
of maturity of the infant at birth. Knowing the gesta-
tional age helps to identify potential infant mortality
and morbidity risk. Because gestational age affects
his ability to suckle/swallow/breathe, this classifica-
tion of the infant is useful in determining the infant’s
vulnerability to feeding problems (Table 20–2).

Historically, gestational age was based on 
the mother’s estimated date of delivery and/or 
the infant’s birth weight. However, these methods
are unreliable, as the infant’s maturity is influenced
by other factors, such as maternal nutritional sta-
tus, maternal exposure to environmental hazards, 
maternal disease, and genetic disorders of the in-
fant. The following classification terms are now
used in gestational age assessment (Sansoucie &
Cavaliere, 2003):

● Preterm: An infant born at less than 37 weeks’
gestation, regardless of weight.

● Term: An infant born between 37 and 42 weeks’
gestation.

● Postterm: An infant born at the onset of 42
weeks’ gestation or anytime thereafter.
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Table 20–1

ESSENTIAL COMPONENTS OF THE PERINATAL HISTORY

Component Required Data
Family history ● Family history of genetic disorders such as cystic fibrosis, sickle cell anemia, tri-

somy, phenylketonuria
● Family history of diseases such as diabetes, seizures, chronic disorders

Social history ● Marital status and support systems
● Substance abuse
● Tobacco use
● Exposure to environmental hazards

Maternal medical history ● Maternal age
● Surgical procedures
● Hospitalizations
● Endocrine disorders (diabetes, hyperthyroid, or hypothyroid)
● Cardiovascular disorders (hypertension, heart disease)
● Respiratory disorders (asthma, pneumonia)
● Renal (frequent infections, chronic kidney disease)
● Hematologic (sickle cell disorders, blood type and Rh factor, blood disorders, Rh

isoimmunization)
● Cancer
● Infections
● Medications taken prior to pregnancy

Maternal reproductive history ● Gravidity, parity
● Previous perinatal loss
● Infant with cogenital anomaly
● Spontaneous/elective abortions
● Malformations of cervix, uterus

Pregnancy history ● Last known menstrual period
● EDC (estimated date of confinement)
● Nutrition and general health
● Prenatal care (when first obtained and frequency of visits)
● Prenatal laboratory tests (VDRL or RPR, screening for hepatitis B, HIV, STDs,

rubella)
● Weight gain during pregnancy
● Results of prenatal testing (ultrasonography, amniocentesis, chorionic villus test-

ing, alpha-fetoprotein, triple screen)
● Medications (prescription, over-the-counter, recreational)

Intrapartum history ● Length of labor
● Type of birth (vaginal or cesarean)
● Rupture of membrane (spontaneous or artificial, time from rupture until birth)
● Appearance of amniotic fluid
● Complications
● Instrumentation
● Analgesia and anesthesia
● Apgar scores and resuscitation of infant

Source: From Moore & Nichols (1997).
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● Small for gestational age (SGA): An infant whose
birth weight is below the 10th percentile for a
given gestational age.

● Large for gestational age (LGA): An infant whose
birth weight is above the 90th percentile for a
given gestational age.

● Appropriate for gestational age (AGA): An in-

fant whose birth weight falls between the 10th
and 90th percentiles for a given gestational 
age.

● Low birth weight: (LBW): An infant whose birth
weight is between 1500 and 2500 gm.

● Very low birth weight (VLBW): An infant whose
birth weight is 1500 gm or less.

Table 20–2

PHYSIOLOGIC CHARACTERISTICS ASSOCIATED WITH
GESTATIONAL AGE THAT AFFECT FEEDING/NUTRITION

Gestational Age Classification Characteristic Risk

Prematurity

Postmaturity

Large for gestational age

Small for gestational age

Coordination of sucking and 
swallowing not present until 28
weeks (with wide variability);
full coordination after 36–37 
weeks

Tires easily

Immature gag reflex < 36 weeks

Poor muscle tone in the area of the
lower esophageal sphincter < 37
weeks

Limited stomach capacity

Carbohydrates and fat poorly 
tolerated
Secretion of lactase low < 34
weeks

Inefficient in digesting and absorb-
ing lipids––low levels of pancreatic
lipase and low bile acid

Low reserve of calcium, iron, phos-
phorus, proteins, and vitamins A
and C

Decreased muscle mass; decreased
deposits of brown fat

Decreased efficiency of the pla-
centa, macrosomia, meconium as-
piration, polycemia

Transient hyperinsulinism

Intrauterine malnutrition

Aspiration

Slow feeding

Aspiration

Regurgitation into the esophagus

Overdistention; compromises respiration

Absorption of nutrients

Absorption of nutrients

Inadequate nutrition

Hypoglycemia

Respiratory distress
Hypoglycemia

Hypoglycemia

Hypoglycemia

Source: From Wilson (2003).
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The New Ballard Score

The New Ballard Score (Ballard et al., 1991) is a
commonly used objective tool that includes the as-
sessment of six external physical characteristics and
six neurological signs to estimate the gestational age
of the infant. This scoring system has its highest re-
liability when performed within 48 hours of birth
and is considered accurate within 2 weeks of actual
gestation (Ballard et al., 1991). Although the New
Ballard Score has been expanded to include ex-
tremely premature infants, the Donovan et al. study
(1999) failed to demonstrate a close relationship be-
tween gestational age and fetal maturation, as mea-
sured by this scoring system, in infants less than 28
weeks gestation. Thus, possible inaccuracies in ges-
tational age based on New Ballard Scores should be
considered when implementing treatment for in-
fants less than 28 weeks.

Each item on the New Ballard Score is scored
from –1 to 4 (or 5 with two of the signs) by com-
paring the infant with the descriptor on the scoring
sheet (Figure 20–1). The numbers of points as-
signed per item are added to obtain a total score.
The total score is then used to determine an esti-
mate of gestational age in weeks by comparing the
infant’s score with the maturity rating score on the
New Ballard Score. The following neuromuscular
and physical signs are used for scoring (Buschbach,
1999; Wilson, 2003):

Neuromuscular Signs of Maturity

● Posture: Observe the posture when the infant is
quiet. A term newborn’s arms and legs are
flexed with good body muscle tone. A preterm
infant’s arms and legs are extended with the
body flaccid (Figure 20–2).

● Square window: Flex the infant’s wrist down to-
ward the ventral forearm and estimate the
angle between the hand and forearm. Do not
rotate the wrist. Measure the degree of flexion
against the New Ballard Score chart. There is
no downward angle with the full-term infant
(i.e., a score of 3 or 4). The angle decreases with
decreasing gestational age.

● Arm recoil: Fully flex the infant’s arms for 5 sec-
onds. Release. Score the degree of immediate
return of arm flexion against the score sheet. A

vigorous, fully flexed response is a score of 4. A
slow response receives a lower score.

● Popliteal angle: With the infant’s hips flat on the
examining table, place one of the infant’s thighs
on the abdomen. Slowly, attempt to straighten
the leg toward the infant’s head. Do not force.
Stop when resistance is met. Score the angle of
the flexed leg according to the chart. A full-term
infant will usually score a 3 or 4.

● Scarf sign: Pull the infant’s arm across the chest
and around the neck. Observe the infant’s
elbow in relation to the midline of the body.
Score according to the chart. A full-term infant
will usually score a 2, 3, or 4.

● Heel to ear: With the infant’s hips on the examin-
ing table, slowly pull the heel toward the ear
until resistance is felt. Observe the distance be-
tween the foot and the head as well as the de-
gree of knee extension. Score according to the
chart. A full-term infant will usually score a 3 or 4.

Physical signs of maturity

● Skin: Observe the skin for color and texture.
Observe the trunk area for opacity. With in-
creasing gestational age, the skin becomes less
transparent and develops more texture. Blood
vessels are generally not visible on the trunk of a
full-term infant. Some peeling of the hands and
feet is common in full-term infants. A preterm
infant’s skin is thin and smooth with visible ves-
sels. Score the infant according to the chart. A
full-term infant will usually score a 3 or 4.

● Lanugo: Observe the skin for this fine, downy
hair. Lanugo covers the body of the fetus from
about 24 to 28 weeks. After 28 weeks, it begins
to disappear. Score the infant according to the
descriptors on the chart. Note that a very pre-
mature infant will have no lanugo or it is
sparse, thus scoring a 0 or -1. A full-term infant
will usually score a 3 or 4.

● Plantar surface: Observe the soles of the feet for
creases. The creases on the anterior surface of
the foot begin to appear between 28 and 30
weeks. As gestational age increases, so do the
number and depth of creases. Score according
to the descriptors on the chart. A full-term in-
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FIGURE 20–1. New Ballard Score. (From Ballard (1991). Reprinted with permission.)
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fant will usually score a 3 or 4. Note that after
12 hours, the validity of plantar creases as an
indicator of gestational age decreases because
the skin begins to dry.

● Breast: Place two fingers of one hand on either
side of the areola bud tissue. Measure (in mil-
limeters) the diameter of the bud with a tape
measure. Score according to the chart. A full-
term infant will usually score a 3 or 4.

● Eye/ear: Prior to 26 to 30 weeks gestation, the
eyelids are fused. After the eyes are open, there
is no maturity scoring on the New Ballard
Score. The ears are assessed for formation and
amount of cartilage that is present in the pinna.
Examine the pinna between the thumb and
forefinger for amount of cartilage that is pres-
ent. Fold the ear anteriorly. After approxi-
mately 36 weeks when some cartilage has
developed, the pinna will spring back from
being folded. Score according to the chart. A
full-term infant will usually score a 3 or 4.

● Genitalia (male): Gently feel for the presence
of the testes by examining the scrotum be-
tween the thumb and fingers of one hand. 
Observe the degree of descent into the scro-

tum and the development of rugae. The testes
begin to descend at 28 weeks and descent is
normally complete by 40 weeks. The scrotum
of a full-term infant is also covered with deep
rugae.

● Genitalia (female): Observe the genitalia of the
female infant without spreading the labia ma-
jora. At full term, the infant’s labia majora cov-
ers the labia minora. The premature infant will
have a more prominent clitoris with small,
widely separated labia.

After these assessments, complete the scoring
by adding the total neuromuscular maturity score
to the total physical maturity score. Compare that
score, found on the left side of the maturity rating
scale, with the corresponding gestational age on
the right side of the rating scale. To complete 
the assessment of gestational age, plot the in-
fant’s weight, length, and head circumference in
relation to maturity rating from the New Ballard
Score on the Classification of Newborn by in-
trauterine growth and gestational age (Figure 20–3).
The infant’s maturity level can then be classified
according to the previously defined classification
terms.

A B

FIGURE 20–2.
Neonate posture.
(A) Full-term in-
fant. (B) Premature 
infant. (Moore ML,
Nichols FH: Neona-
tal assessment. In
Nichols FH,
Zwelling E eds.
Maternal-newborn
nursing: theory
and practice.
Philadelphia: WB
Saunders,
1080–1131, 1997.
Reprinted with
permission of Else-
vier Publications.)
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FIGURE 20–3. Intrauterine growth grids. Lubchenko LO, Hansman C, Boyd E. Intrauterine growth in length and
head circumference as estimated from live births at gestational ages from 26 to 42 weeks. Pediatrics 37:403–8,
1996. Adapted with permission.
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Indicators of Effective Breastfeeding
and Assessment Scales
This section defines behaviors that indicate whether
breastfeeding is going well and reviews several
breastfeeding assessment scales.

Breastfeeding Behaviors 
and Indicators

Breastfeeding is not a single behavior of suckling
but a series of behaviors that can be described, as-
sessed, and measured. Breastfeeding infants who
are feeding effectively spontaneously turn their
mouth to their mothers’ nipples when put to breast,
grasp the nipple firmly, suckle rhythmically, and
pause to rest between bursts of suckling while con-
tinuing to hold the nipple in the mouth. Swallow-
ing is observed during the first 3 days postpartum;
swallowing is both observed and heard beginning
4 days postpartum or earlier for some mothers. In
a recent study, audible swallowing was the only
significant predictor of how much breastmilk the
baby ingested at a feeding (Riordan & Gill-
Hopple, 2002). Characteristics of frequently used
breastfeeding indicators are defined below.

Rooting. Rooting is a reflexive behavior in which
the infant turns his head in the direction of the
stimulus and opens his mouth wide anticipating
feeding. Rooting enables the infant to “catch” the
mother’s nipple and keeps the infant’s tongue on
the bottom of the mouth, important for com-
pressing milk ducts (Figure 20–4). Licking move-
ments typically precede and follow rooting in the
early neonatal period.

Length of Time Before Latch-on. The time be-
fore latch-on is the amount of time in minutes be-
fore the infant latches on and remains on the breast.

Latch-on. Latch-on refers to the ability of the in-
fant to grasp the nipple, flange the upper and lower
lips outward against the breast areola, and remain
firmly on the breast between bursts of suckling.

Suckling. Coordinated and rhythmic suckling,
swallowing, and breathing characterized by a pat-
tern of suckling burst, pause, suckling burst, pause:
that is, alternating between nutritive (milk ingested)
and nonnutritive (no milk ingested) suckling. The
infant’s lips should be visibly flanged outward dur-

ing suckling to prevent friction and abrasion of the
mother’s areolar tissue and to provide the seal that
allows negative intraoral pressure.

Swallowing. In swallowing, the back of the
tongue elevates and presses against the posterior
pharyngeal wall. The soft palate rises and closes off
the nasal passageways. The larynx then moves up
and forward to close the trachea and propels the
milk into the esophagus, thus initiating the baby’s
swallow reflex. Afterward, the larynx returns to its
previous position. A sufficient volume of milk is
needed to trigger swallowing. Swallowing can usu-
ally be observed during the first several days 
following birth and becomes audible following lac-
togenesis at approximately 4 days postpartum (or
earlier). Swallowing produces observable move-
ments of the infant’s jaw (long, rhythmic jaw excur-
sions) and throat muscles.

Breastfeeding Scales and Tools

Early feeding assessment scales were devel-
oped for and tested on infants who were bottle-fed.
When breastfeeding became more common, hospi-
tal nurses documented breastfeedings with subjec-
tive phrases such as “breastfed well” or “breastfed

FIGURE 20–4. Rooting reflex. (Moore ML, Nichols FH:
Neonatal assessment. In Nichols FH, Zwelling E eds.
Maternal-newborn nursing: theory and practice.
Philadelphia: WB Saunders, 1080-1131, 1997.
Reprinted with permission of Elsevier Publications.)
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poorly.” Since then, breastfeeding assessment has
evolved to use quantitative scales also known as
“tools.” Matthews (1988) separated and labeled in-
dicators of infant feedings at the breast into the first
scored assessment tool for breastfeeding. Around
the same time, Shrago and Bocar (1990) published
a list of breastfeeding behaviors for assessing feed-
ings; however, they did not add a scoring system.
Since then, several other scales have been devel-
oped; their description is below. The tools are
shown in Appendix 20-A–20-D. In addition to as-
sessing feedings at the breast, a breastfeeding scale
can serve as an outcome measure for research, as a
method of documentation and communication
among health-care workers, and as a teaching tool
for mothers to show them normal breastfeeding
patterns of their babies (Riordan, 1998).

Infant Breastfeeding Assessment Tool (IBFAT).
A Canadian midwife developed the IBFAT, the
first such scale, as her master’s thesis (Matthews,
1988). The IBFAT has four indicators: (1) readiness
to feed, (2) rooting, (3) fixing, and (4) sucking. A nu-
merical score (0 to 3) is given for each indicator; the
total score can range from 0 to 12. Breastfeeding is
considered to be effective when scores range from
9 to 12. Reliability and validity of the IBFAT is sup-
ported. Matthews (1988) found that the observer
and mother agreed on the breastfeeding score 91
percent of the time and that the higher the score,
the more pleased the mother was with the feeding
(Matthews, 1990). Riordan et al. (2001) found the
same high agreement in another study. Low IBFAT
scores have been associated with the use of labor
analgesia (Crowell, Hill, & Humenick, 1994; Rior-
dan et al., 2000). Mothers with low IBFAT scores
breastfed for a significantly shorter period than
those with medium or high scores (p < 0.001) (Ri-
ordan et al., 2000).

Mother-Baby Assessment Tool (MBA). The
MBA scoring system divides the process of breast-
feeding into five steps: (1) signaling, (2) positioning,
(3) fixing, (4) milk transfer, and (5) ending (Mulford,
1992). For each step, both a maternal and an infant
behavior are scored. Ten is the highest possible
feeding score: 5 for infant indicators and 5 for ma-
ternal indicators. Reliability and validity testing had
mixed results. Percentage of agreement among the
nurses rating videotapes of breastfeeds using the

MBA ranged from 37 to 95 percent. The indicator
receiving the greatest agreement was readiness of
the baby and mother to feed (97 percent); the low-
est was the milk transfer indicator (37 percent) (Ri-
ordan & Koehn, 1997). Morrison et al. (2002)
reported a strong correlation between the MBA
and the next tool described here––the LATCH
Tool.

LATCH Assessment Tool. The LATCH tool
( Jensen, Wallace, & Kelsay, 1994) evaluates five in-
dicators of breastfeeding. A numerical score (0, 1,
or 2) is assigned to each measure for a possible total
score of 10. Each letter of the acronym title denotes
a category. “L” represents how well the infant
latches onto the breast, “A” represents audible swal-
lowing, “T” describes the mother’s nipple type, “C”
represents the mother’s degree of breast or nipple
comfort, and “H” evaluates the amount of help the
mother needs to position her baby at breast. The
LATCH scale appears to measure different aspects
of breastfeeding behavior than the IBFAT, because
another study found that the correlations between
the two scales were not significant (Schlomer, Kem-
merer, & Twiss, 1999).

When LATCH scores were compared with the
overall duration of breastfeeding, women still
breastfeeding at 6 weeks postpartum had signifi-
cantly higher LATCH scores than those who had
weaned (Riordan et al., 2001). Although this finding
supports the scale’s validity overall, it should be
noted that this prediction was due to the item “com-
fort of nipples.” Mothers who had very sore nipples
stopped breastfeeding early. In other testing of the
LATCH tool, scores of lactation consultants, scores
determined by raters, and scores determined by
mothers were positively correlated (r = .53 to .67)
(Adams & Hewell, 1997), an indication of reliability.

Via Christi Breastfeeding Assessment Tool.
The Via Christi breastfeeding assessment tool is
modified from the LATCH and IBFAT scales. It is
a combination of indicators from other assessment
scales that were selected because they demon-
strated positive agreement with mother’s evaluation
and amount of breastmilk ingested during feed-
ings––indicators of reliability and validity––in previ-
ous studies (Adams & Hewell, 1997; Riordan et al.,
2001; Riordan & Koehn, 1997; Schlomer, Kem-
merer, & Twiss, 1999). Mothers’ evaluations of the
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feedings were added to the scale because of a high
positive correlation with other indicators. Mothers
can gauge the effectiveness of the feed; only they
can feel sensations of breastfeeding (baby’s firm
latch on the breast, “letting down,” uterine contrac-
tions, etc.). Audible swallowing was included be-
cause it predicts the amount of breastmilk taken by
the baby (Riordan & Gill-Hopple, 2002).

Preterm Infant Breastfeeding Assessment Scale.
The Preterm Infant Breastfeeding Behavior Scale
(PIBBS) was developed as an observational tool to
study preterm infant feeding behavior (Hedberg-
Nyqvist & Ewald, 1999). Hedberg-Nyqvist, Ru-
bertsson, and Ewald (1996) found acceptable
agreement of scores between nurses and raters but
not as satisfactory agreement between nurses and
mothers. This tool appears in Chapter 13.

Neonatal Oral-Motor Assessment Scale. The
Neonatal Oral-Motor Assessment Scale (NOMAS)
was originally developed to assess feedings in 
premature and medically compromised new-
borns (Palmer, Crawley, & Blanco, 1999). NOMAS
is a nonnutritive sucking assessment done with the
examiner’s finger in the infant’s mouth. The revised
version has four parts that test normal and abnormal
characteristics of the jaw and tongue. The examiner
assesses and rates the newborn for these characteris-
tics. The rating ranges from 0 to 16 (MacMullen &
Dulski, 2000). NOMAS has some evidence of valid-
ity (Case-Smith, Cooper, & Scala, 1988).

Summary of Breastfeeding 
Assessment Scales

As more women choose to breastfeed and are dis-
charged early with uncertain breastfeeding support,
the need for tools that measure breastfeeding is ob-
vious. Because the scoring must take place quickly
in busy maternity units by overworked nurses, the
scale should be short and easy to use. Which scales
are best for full-term babies? At the time of this
writing, three tools have support for their clinical
use: (1) the IBFAT, (2) the LATCH, and (3) the Via
Christi. In addition to having evidence of validity
and reliability, all are brief and are being success-
fully used in clinical settings. Although further
study of the PIBBs is needed, it is being successfully
used in neonatal units to assess feeding readiness of
low birth weight babies. NOMAS is seldom used

for routine breastfeeding assessment because of its
complexity, intrusiveness, and required training. Fi-
nally, the journey to find the “best” breastfeeding
assessment scale has only begun. Existing tools will
be revised and new tools developed as new knowl-
edge becomes available.

Physical Assessment

Transitional Assessment

During the first 24 hours of life, the newborn un-
dergoes a typical pattern of adjustment indicating
normal adaptation to extrauterine life. The first sev-
eral hours after birth are considered the first period
of reactivity. During the first 30 minutes of this
time, the healthy, full-term newborn is alert (unless
affected by maternal medication), cries sponta-
neously, and when put to the mother’s breast will
root, lick, and otherwise “nuzzle” the mother’s
breast. This is followed by hand-to-mouth move-
ments and later latching-on to the nipple and suck-
ling. This is an ideal time to begin breastfeeding, as
the newborn is wide-eyed, alert, and responsive to
environmental cues.

Physiologic changes during this time include
rapid respiration and heart rate, and increased mu-
cous secretions. There may be a transient episode
of tachypnea and nasal flaring, but this should re-
solve spontaneously within the first 30 minutes.
The next phase of this period begins when the in-
fant falls into a deep sleep. Heart and respiratory
rate decrease, temperature continues to be unsta-
ble, and mucous production decreases. Stimulation
of the newborn to breastfeed at this time usually re-
sults in little response. This is normal neonatal be-
havior but can be upsetting to parents and nurses
who are anxious for the baby to breastfeed sooner
than the baby is ready for it. Some acrocyanosis
may still be evident, although it usually shows a
steady improvement. Bowel sounds may become
audible at this time.

The second stage of reactivity occurs when the
newborn awakens from a deep sleep state and be-
comes alert and responsive. The newborn’s heart
and respiratory rate increase; however, the baby
can have periods of apnea associated with a de-
crease in heart rate. Tactile stimulation is used to
improve the heart and respiratory rate. When ap-
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neic periods are associated with skin color changes
further evaluation is necessary. It is not unusual
for the newborn to gag, choke, and regurgitate as
gastric and respiratory secretions increase. The gas-
trointestinal system is active, and most newborns
will pass the first meconium stool within 8 to 24
hours of birth. Many newborns void immediately

after birth. If the infant was not fed during the first
period of reactivity this is an ideal time to initiate
a feeding.

When performing a head to toe physical as-
sessment (Table 20–3) a warm surface must be pro-
vided for the newborn. Exposing the newborn’s
body to uncontrolled temperatures increases the

Table 20–3

NEWBORN PHYSICAL ASSESSMENT

Normal Normal Variations Abnormal

Vital Signs

Measurement

Skin

Head

● Temperature Axillary
36.5–37.4� C
97.9–98� F

● Pulse 120–140 beats/minute

● Respirations 30–60/minute

● Head circumference 33–35
cm (13–14 in.)

● Chest circumference
30.5–33 cm (12–13 in.)

● Head to heel length 48–53
cm (19–21 in.)

● Birth weight 2700–4000 gm
(6–9 lb)

● Bright red, smooth at birth
● Vernix caseosa, lanugo

● Anterior fontanelle 2.5–4.0
cm (1–1.75 in.), diamond-
shaped

● Posterior fontanelle 0.5–1
cm (0.2–0.4 in.), triangular-
shaped

● Soft, flat fontanelles

● Increased with crying
● Decreased when sleeping

● Increased during first period
of reactivity and with crying

● Decreased when sleeping
● Molding may decrease head

circumference

● Acrocyanosis
● Cutis marmorata––mottling

when exposed to low tem-
perature, stress, or overstim-
ulation

● Milia
● Erythema toxicum
● Mongolian spots
● Telangiectatic nevi
● Harlequin color changes
● Jaundice after first 24 hours
● Molding after vaginal birth
● Fontanelle bulging when

crying
● Caput succedaneum
● Cephalhematoma

● < 36.5 C
● > 37.4 C

● Tachycardia
● Bradycardia < 80 to 100
● Associated with color

changes

● Head < 10th or > 90th per-
centile

● Weight < 10th or > 90th
percentile

● Jaundice in the first 24
hours

● Central or generalized
cyanosis

● Pallor
● Mottling
● Plethora
● Persistent petechiae or hem-

orrhage or ecchymosis
● Café au lait spots
● Nevus flammeus
● Fused sutures
● Depressed or bulging

fontanelles when quiet
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Table 20–3 (cont.)

Normal Normal Variations Abnormal

Eyes

Ears

Nose

Mouth/Throat

Neck

Chest

Lungs

Abdomen

● Edematous lids
● Absence of tears
● Slate gray, dark blue, or

brown
● Positive red, corneal, pupil-

lary, and blink reflex
● Fixes on objects, follows to

midline

● Pinna flexible, well formed,
level with outer canthus of
the eye

● Patent
● Thin, white nasal discharge

● Intact, arched palate
● Midline uvula
● Tongue centered in the

mouth
● Reflexes: sucking, rooting,

gagging, extrusion
● Vigorous cry

● Short, thick
● Tonic neck reflex

● Equal anteroposterior and
lateral diameter

● Smooth clavicles
● Breast enlargement

● Bilateral bronchial breath
sounds

● Periodic breathing

● Cylindrical shape
● Soft to palpation
● Umbilical cord bluish white

at birth, with 2 arteries and
1 vein

● Bowel sounds present
● Femoral pulses equal bilat-

erally

● Subconjunctival hemorrhages
● Epicanthal folds in Asian

newborns

● Pinna flat against the head
● Irregular shape, size
● Skin tags
● Flattened, bruised, or 

slightly deviated

● Natal teeth
● Epstein’s pearls

● Torticollis

● Supernumerary nipples
● Thin breast secretions

● Crackles immediately after
birth

● Firm to palpation when 
crying

● Umbilical hernia
● Diastasis recti

● Purulent discharge
● Upward slant of eyes
● Iris pink color
● Constricted or dilated pupil
● Absence of red, corneal,

papillary reflex
● Inability to follow objects to

the midline
● Sclera yellow
● Low placement of ears

● Nonpatent
● Thick, bloody discharge
● Nasal flaring
● Cleft lip
● Cleft palate
● Large, protruding tongue
● Drooling or copious saliva-

tion
● Candidiasis––white, adher-

ent, thick patches on tongue,
palate, buccal surfaces

● Weak, high-pitched cry
● Extra skinfolds or webbing
● Resistant to flexion
● Absence of tonic neck reflex
● Crepitus or asymmetry over

clavicle
● Depressed sternum
● Marked retractions
● Asymmetrical expansion
● Wide-spaced nipples
● Inspiratory stridor
● Expiratory grunting
● Retractions
● Unequal breath sounds
● Apnea
● Persistent fine crackles or

wheezing
● Peristaltic sounds
● Abdominal distention
● Localized bulging
● Absent bowel sounds
● Drainage or blood at umbil-

ical cord
● Absent or unequal femoral

pulses
● Visible peristaltic waves
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risk of hypothermia. Placing the baby in a radiant
warmer for the initial examination after birth
avoids this problem. For subsequent examinations,
expose one area of the body at a time to minimize

the amount of time the newborn is exposed to cold
air. The Moro or startle reflex is elicited by loud
noise or sudden movement of the surface the infant
is lying on (Figure 20–5).

Table 20–3 (cont.)

Normal Normal Variations Abnormal

Genitalia

Back/Rectum

Extremities

Female
● Labia majora and clitoris

edematous
● Urethral meatus behind cli-

toris
● Vernix caseosa between

labia
● Urination within first 24

hours

Male
● Urethral opening at tip of

penis
● Palpable testes
● Scrotum: rugae, edematous,

pendulous, deeply pig-
mented in dark-skinned
newborns

● Smegma
● Urination within first 24 

hours

● Spine intact, no deviations,
openings, or masses

● Trunk incurvation reflex
● Patent anal opening
● Anal reflex
● Meconium passed within

first 24 hours

● Ten fingers and toes
● Full range of motion
● Pink nail beds
● Creases on anterior two

thirds of sole
● Symmetrical extremeties
● Equal muscle tone bilater-

ally
● Equal bilateral brachial

pulses
● Equal leg and gluteal folds

● Blood-tinged, mucous dis-
charge

● Hymenal tag

● Nonretractable foreskin
● Urethral opening covered

by prepuce
● Testes palpable in inguinal

canal
● Small scrotum

● Partial syndactyly between
second and third toes

● Second toe overlapping
third toe

● Wide gap between hallux
and second toes

● Asymmetric length of toes
● Dorsiflexion and shortness

of hallux

● Fused labia
● Absence of vaginal opening
● Masses in labia
● Enlarged clitoris with ure-

thral meatus at tip
● Ambiguous genitalia
● No urination within first 24

hours

● Hypospadius
● Epispadius
● Chordee
● Testes nonpalpable in scro-

tum or inguinal canal
● Hypoplastic scrotum
● Hydrocele
● Masses in scrotum
● Discoloration of testes
● Ambiguous genitalia
● No urination within first 24

hours
● Anal fissures or fistulas
● Imperforate anus
● Absent anal reflex
● No meconium within 36–48

hours
● Pilonidal cyst or sinus
● Tuft of hair
● Spina bifida
● Polydactyly
● Syndactyly (webbing)
● Persistent nail bed cyanosis
● Nail beds yellowed
● Transverse palmar crease
● Fractures
● Decreased or absent range

of motion
● Unequal leg or gluteal folds
● Limited hip abduction
● Audible click with

abduction
● Asymmetry
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Skin

Observe the condition of the skin for color, opacity,
thickness, and consistency. Dryness, cracking, and
peeling are signs of full- or post-term maturity. A
full-term newborn is likely to have flaking skin in
the major creases at the ankles. Vernix caseosa––a
combination of discarded epithelial cells, lanugo,
and sebaceous gland secretions––is evident on term
newborns and usually becomes less visible after 40
weeks gestation. Vessels will not be visible over the
trunk of the body of the full-term newborn. Inspect
the skin for color as well as bruises, lesions, rashes,
or discolorations in natural light.

The skin should be warm, dry, and smooth.
Skin color of the newborn will depend on the 
ethnicity of the parents. African-American new-
borns may appear pink or yellow-brown. Asian de-
scent newborns may have a tan or rose color.
Caucasian newborns are usually pink to red, and
Hispanic newborns may have pink skin with an
olive or yellow tint. Native American newborns
may vary from pink to light brown or darker
brown. Blanch the skin by gently pressing, then re-
leasing a finger over the chest or forehead. The skin
should show its own color when the finger is re-
moved. The skin should not be jaundiced during
the first 24 hours of life (see Chapter 11). Jaundice
usually appears on the head first and progresses to
the lower portion of the body and extremities as the
bilirubin level rises. Jaundice noted in the first 24
hours is an abnormal finding and requires docu-
mentation and report to the physician. In Hispanic

and African-American babies, the color of the mu-
cous membranes is used to assess for jaundice.

The color of the skin changes with the activity
state of the newborn. When the newborn is crying,
the skin is likely to be darker in color. Within the
first few hours of birth, the newborn may have brief
periods of cyanosis not associated with heart rate
changes or apnea. Generally, this resolves within
the first few hours of life. Transient mottling may be
apparent, especially when the newborn is exposed
to cool temperatures. A common variation in the
first 24 to 48 hours of life is acrocyanosis, a bluish
discoloration of the hands and feet. As peripheral
circulation improves, this will resolve and disap-
pear within a few days after birth. Acrocyanosis
lasting longer than the first 48 hours after birth
needs to be investigated. Newborns with plethora, a
ruddy color, have an excess of red blood cells con-
tributing to the bright red skin color. This occurs
more often in infants of mothers with diabetes. He-
moglobin and hematocrit need to be assessed in the
newborn with plethora. Hematocrit results over 65
percent indicate polycythemia. These infants
should be monitored closely for signs of hypo-
glycemia, cyanosis, respiratory distress, and jaun-
dice (Vargo, 1996). Pallor is most often associated
with anemia, hypoxia, or poor peripheral perfu-
sion, and it needs to be evaluated. Harlequin color
changes may occur as a result of the dependent half
of the newborn’s body reacting to a temporary au-
tonomic imbalance of the cutaneous vessels. The
skin on the dependent portion of the body becomes
deep red, while the upper portion appears pale.
When the newborn is turned to the opposite side
the color variation reverses. This is a benign condi-
tion occurring more often in low birth weight in-
fants (Lund & Kuller, 2003).

Observe and note the location of petechiae,
pinpoint superficial hemorrhages that occur due to
pressure during descent and rotation through the
birth canal. Petechiae are more likely to be seen if
there has been a nuchal cord, and they will usually
fade within 24 to 48 hours after birth.

Skin turgor is the result of the outward pressure
of interstitial fluid on the cells. Assess skin turgor by
gently grasping and lifting the skin of the chest, ab-
domen, or thigh between the thumb and finger. Skin
that readily springs back to its original shape indi-
cates the newborn has adequate skin turgor, a sign

FIGURE 20–5. Moro reflex. (Reprinted with permis-
sion of Elsevier Publications.)
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of appropriate hydration. Dimpling, wrinkling, or
folding of the skin indicates possible dehydration.

Milia are common variations that may occur
on the skin of the newborn, commonly visible over
the nose, cheeks, and brow. Milia are sebaceous
glands that have swollen under the influence of ma-
ternal hormones. Treatment is not required for
milia, as they resolve spontaneously within the first
few weeks after birth. A common newborn rash,
erythema toxicum, is a pink, papular rash with vesi-
cles occurring first on the face, then spreading to
the chest, abdomen, back, and buttocks that is often
visible by the first or second day. This will disap-
pear within 1 week. The rash may reappear and dis-
sipate spontaneously without treatment.

Birthmarks

A bluish-black area of pigmentation over the but-
tocks and back of the newborn with dark skin may
be apparent. This can easily be confused with bruis-
ing, however it is a common variation known as a
Mongolian spot caused by a collection of melano-
cytes in the dermal layer (Figure 20– 6). Mongolian
spots are most often observed in African-American
and Hispanic infants. The macular lesion or patch
may also be seen on the legs or flank of the new-
born, appearing gray or blue-green, and usually
fades over time. Café au lait spots are light brown

or tan macular areas with well-defined edges. As
long as there are fewer than six spots and are less
than 3 cm in length, they do not hold significance.
Infants with larger or more numerous spots may
have cutaneous neurofibromatosis (Landau &
Krafchik, 1999; Margileth, 1994).

Telangiectatic nevi, “stork bites,” are flat, deep
pink areas over the eyelids or on the forehead or
bridge of the nose that blanch with pressure. Most
nevi fade with time, although they may become
brighter in color when the newborn is crying.
Nevus flammeus, “port wine nevus,” is a reddish or
flat pink lesion that does not blanch with pressure
and is caused by dilated capillaries below the epi-
dermal surface. This lesion usually remains con-
stant in size and does not fade with time. It often
appears over the face but may also be observed
over the upper body.

Approximately 1 to 3 percent of newborns
have hemangiomas present at birth, and another 10
percent will develop hemangiomas within the first
3 to 4 weeks (Lund & Kuller, 2003). Strawberry he-
mangiomas are soft, raised, lobed tumors with a
bright red color, usually occurring on the head,
neck, trunk, or extremities. The red color derives
from the dilated mass of capillaries formed in the
dermal and subdermal layers of the skin. Although
spontaneous regression usually occurs, this may
take several years. There will be no permanent

FIGURE 20–6.
Mongolian spot. (Moore ML,
Nichols FH: Neonatal assess-
ment. In Nichols FH, Zwelling E
eds. Maternal-newborn nursing:
theory and practice. Philadel-
phia: WB Saunders, 1080-1131,
1997. Reprinted with permis-
sion of Elsevier Publications.)
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scars if these lesions are left alone. Tumors that in-
terfere with feeding, respiration, and vision require
treatment. Infection, bleeding, ulceration, and com-
pression of the vital organs are rare complications
of strawberry hemangiomas.

Head

Observe the head for shape, symmetry, bruises,
and lesions. Palpation of the head may reveal
swelling, masses, or bony defects. Move the head
through its full range of motion to assess flexion, ex-
tension, bending, and rotation. The normal new-
born’s head is easily mobile in all directions,
although the infant is not able to turn its head from
side to side until two weeks of age. Common varia-
tions are molding, caput succedaneum, and cephal-
hematoma. The negative pressure created when the
amniotic sac ruptures and draws a portion of the
scalp into the cervical os causes a caput succeda-
neum. Dilated capillaries cause the edema and
bruising that occurs over the occipitoparietal area
of the head. Swelling usually resolves within 24
hours after birth. Overriding suture lines are com-
mon in the infant born vaginally in a vertex posi-
tion. This irregular shape resolves within a few days
in the full-term infant and may persist for several
weeks in the premature infant. A soft area over the
suture lines indicates that the sutures are separated.

The intersections of the cranial sutures are
called fontanelles. The anterior fontanelle, dia-
mond in shape, is the largest and most impor-
tant for assessment (Figure 20–7). The anterior
fontanelle is normally described as soft and flat but
may appear to be bulging when the infant is crying
vigorously, coughs, or vomits. Palpate the tension
in the fontanelle with the infant in an upright and a
recumbent position. A newborn with a soft sunken
fontanelle in the prone position is dehydrated. 
The anterior fontanelle usually closes at 18 to 
24 months. The posterior fontanelle––triangular-
shaped, at the junction of the sagittal and lamb-
doidal suture––is small, 0.5 – 1 cm (0.25 – .5 in.) and
closes at 2 to 3 months of age (Hoekelman, 1999).

Newborns have varying degrees of head con-
trol. When held in a supine position and pulled
forward from the arms into a sitting position by
the examiner, hyperextension and head lag are
normal. While in a supported sitting position, the

newborn may attempt to raise the head. The head
will be in a straight line with the spine when the
newborn is held in a ventral suspension position
(Wilson, 2003).

Ears/Eyes

Inspect the infant’s facial features for symmetry,
shape, bruising, or dysmorphic features. Asymmetry
may result from compression of the fetal head in the
uterus or from nerve injury related to birth trauma.
The sclera of the eyes should be white and without
drainage. The eyelids are usually edematous imme-
diately after birth, with no tears present. Scleral and
small conjunctival hemorrhages may be present.

Able to fix on objects and follow objects to the
midline, the newborn can focus on objects 7 to 12
in. (17.8 to 30.5 cm) away, the distance of the
mother’s face when the infant is at the breast. It is
common in the newborn for the eyes to remain
fixed when the head is moved through its full range
of motion. Conjugate eye movements will develop
rapidly after birth. The newborn is able to visually
fix on objects at 2 to 4 weeks, and demonstrate co-

FIGURE 20–7. Fontanelles.

Anterior fontanelle

Posterior fontanelle
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ordinated eye movements at 5 to 6 weeks. By 3
months of age, the eyes converge and the infant is
able to reach for objects (Hoekleman, 1999).

The ear should be horizontal with the outer
canthus of the eye. The pinna is flexible and well
formed in the full-term infant. There should be no
drainage from the ears. Fold the ear forward to ex-
amine the undersurface of the ear for skin tags.
Hearing assessment can begin early in the infant’s
life with simple observation of reaction to auditory
stimuli. The newborn responds with a startle reflex,
head turning, eye blinking, and a pause in body
movements, particularly when a familiar voice is
heard. The degree of the infant’s alertness will affect
response; however, it is wise to be observant for
signs of normal behavior. Routine auditory screen-
ing of all newborns is common.

Nose

Inspect the nose for shape, symmetry, patency, and
skin lesions. Observe each naris for a visual opening
and gently occlude one side of the naris to observe
breathing through the other side. Repeat the same
process for the other naris. Newborns are nose
breathers but should be able to tolerate occluding
one naris during assessment. There should be no
visible drainage from either naris. The nose may be
misshapen at birth, due to uterine or vaginal com-
pression, but this resolves within a few days. Ob-
structions or deformities, such as choanal atresia,
may indicate congenital syndromes or anatomic
malformations. Since clefting of the oral area may
include the nose, close assessment is necessary.

Mouth

Inspect the mouth for size, shape, symmetry, color,
and the presence of abnormal structures and
masses when the newborn is both at rest and cry-
ing. Birth trauma may result in facial asymmetry
owing to nerve damage. The midline region be-
tween the nose and the lips, the philtrum, should be
well defined. The lips are fully formed and the max-
illa rounded. Newborns with at least two dysmor-
phological characteristics of the face may have fetal
alcohol syndrome or fetal alcohol effects: micro-
cephaply (head circumference below the third per-
centile), short palpebral fissures, flattened upper lip,
philtrum and midface (Kenner & D’Apolito, 1997).

The sucking reflex, so important for breast-
feeding, can be elicited right after birth by stimu-
lating the mucous membranes of the mouth with
a gloved finger (see Figure 20–8). Assess the buc-
cal pads on the sides of the mouth. A full-term
newborn has adequate buccal pads that assist in
the negative pressure created when suckling at the
breast. Preterm or malnourished newborns may
not have full buccal pads. The mucous membranes
and tongue are pink and moist, and the tongue
protrudes symmetrically over the alveolar ridge
(gum line) when the mouth is open. The tongue
fits easily within the mouth when closed. Macro-
glossia, an abnormally large tongue, may be seen
in some congenital syndromes such as Beckwith-
Wiedeman syndrome, and in hypothyroidism. Un-
derdevelopment of the jaw, micrognathia, may be
seen in certain malformation syndromes such as
Pierre Robin syndrome.

The lingual frenulum has a consistency that
may vary from thick and fibrous to very thin. The
frenulum may be attached at the tip or midway
along the undersurface of the tongue. Ankyloglos-
sia, tongue-tie, occurs when the frenulum extends

FIGURE 20–8. Suckling reflex. (Moore ML, Nichols
FH: Neonatal assessment. In Nichols FH, Zwelling E
eds. Maternal-newborn nursing: theory and practice.
Philadelphia: WB Saunders, 1080–1131, 1997.
Reprinted with permission of Elsevier Publications.)
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in a fibrous cord to the tip of the tongue (see Chap-
ter 10). The newborn should be able to move the
tongue forward sufficiently to cup the mother’s
elongated nipple and areola while breastfeeding. If
the tongue is able to extend to the anterior
mandibular gum line, there should be little diffi-
culty with breastfeeding. A V-shaped appearance at
the tip of the tongue may indicate a frenulum that
is unusually short or tight. If the tongue appears to
have limited movement when the infant is crying,
further assessment is warranted.

Along the gums––which are smooth and
raised––or the palate, there may be retention cysts
known as Epstein’s pearls, which are yellow or
white in color and occasionally mistaken for teeth.
However, they resolve spontaneously within 1 to 2
months. (Hoekelman, 1999). Occasionally an infant
will be born with supernumerary teeth. These teeth
are soft with no enamel and are usually shed spon-
taneously. If not shed, they may need to be re-
moved to minimize the risk of aspiration. Primary
teeth will normally erupt in a wide range of ages. At
age 10 months most Anglo infants have two upper
and two lower central incisors. Approximately
every 4 months 4 more teeth will erupt, so that
there will be 8 teeth, by 14 months of age, 12 by 18
months, 16 by 22 months and 20 by 26 months.

Palpate the soft and the hard palate, which
should be smooth, gently arched, and intact with the
uvula in the midline. While a gloved finger is in the
mouth, assess the suck reflex. It should be strong
and coordinated in the full-term newborn. The new-
born should be able to completely form a seal
around the examiner’s finger. Saliva will be either
minimal or absent. Excessive drooling or oral secre-
tions indicate an inability to swallow, or the pres-
ence of a pharyngeal or esophageal obstruction.

Neck

The newborn’s neck is short and thick, which
makes it difficult to observe swallowing, a cardinal
sign of breastmilk intake. Palpate the clavicles for
crepitus or shortening which may indicate fracture.
The tonic neck reflex elicited by rotating the baby’s
head to one side (Figure 20–9) is seen as early as 35
weeks. Observe the neck for excess folds or web-
bing that may indicate congenital malformations.

Chest

Inspect the chest for size, symmetry, musculature,
and bony structure. The chest is barrel shaped with
equal anteroposterior and lateral dimensions. Chest
circumference is approximately 2 cm smaller than
the head. Newborn breast tissue is usually hyper-
trophied as a result of exposure to maternal hor-
mones. Examination of the chest includes an
assessment of respiratory stability of the newborn
necessary to initiate feedings. The respiratory rate is
30 to 60 breaths per minute, with no retractions or
signs of distress. The chest should rise equally on
the right and left side during inspiration. Ausculate
the lung sounds bilaterally and in all lung fields. It
is not unusual for the lungs to sound coarse imme-
diately after birth. Respirations will usually be shal-
low and slow, alternating with rapid and deep
respirations. When the head is turned to one side, it
is not unusual for lung sounds to be diminished on
the side toward which the head is turned.

Auscultate the heart at the second intercostal
space, to the right of the sternum for the aortic
valve; auscultate at the second intercostal space, to
the left of the sternum for the pulmonic valve; aus-
cultate at the fourth intercostal space, to the left of
the sternum for the tricuspid valve; auscultate at the
fourth intercostal space, to the left of the midclavic-
ular line for the mitral valve. Murmurs heard dur-

FIGURE 20–9. Tonic neck reflex. (Moore ML, Nichols
FH: Neonatal assessment. In Nichols FH, Zwelling E
eds. Maternal-newborn nursing: theory and practice.
Philadelphia: WB Saunders, 1080–1131, 1997.
Reprinted with permission of Elsevier Publications.)
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ing the first 48 hours after birth are often due to the
transition from fetal circulation to neonatal circula-
tion. These murmurs will be audible during the sys-
tolic phase and usually disappear spontaneously.

Abdomen

The abdomen is rounded with no discoloration or
visible bowel loops. Auscultate bowel sounds with
the diaphragm of the stethoscope. Bowel sounds
should be audible within the first hour after birth,
and meconium is usually passed within the first 24
hours after birth. Observe the rise of the abdomen
with the chest during respiration. Palpate the ab-
domen for consistency and masses. Using deep pal-
pation, assess the abdominal organs. The liver is 1
to 3 cm below the right costal margin. The kidneys
are 1 to 2 cm above and to both sides of the um-
bilicus. Observe the umbilical cord stump for
drainage and bleeding. After the cord has been
clamped for several hours, the vessels will no
longer be visible. Prior to that time, observe for two
umbilical arteries and one umbilical vein.

Genitalia

Male. Observe the penis in the male newborn for
the urinary meatus in the midline and at the tip of
the glans penis. Since the foreskin is tightly adhered
to the glans penis, the best way to assess the meatal
opening is by observing the stream of urine. An
opening on the dorsal side of the penis is epispa-
dius, on the ventral side it is known as hypospadius.
The scrotum is large and edematous in the full-term
newborn. African-American and Hispanic new-
borns may have a deeply pigmented scrotum. Note
the presence of rugae on the scrotal sac. Palpate the
testes by placing one finger at the inguinal ring and
pressing lightly. This prevents the testes from mov-
ing up into the inguinal canal while palpating the
scrotal sac. The testes should feel firm, about the
size of a pea. The cremasteric reflex may be ob-
served by stroking the upper thigh or the scrotal
sac. When stimulated, the testes appear to recoil in
toward the inguinal canal.

Female. The labia majora and the clitoris of the
full-term female newborn are normally large and
cover the labia minora, and may have a darker pig-

mentation. A small amount of white or blood-
tinged discharge may be present at the vaginal
opening. This is a response to the elevated estrogen
levels the newborn has been exposed to during fetal
development. Observe for the presence of hymenal
tags. Tags usually disappear within the first few
weeks and are of no great significance.

Back and Spine

Observe the back and spine for symmetry and clo-
sure. There should be no sign of openings, masses,
curves, dimples, or hairy tufts. The anal opening
should be visually patent and the gluteal folds even.
A positive trunk incurvation reflex, the Galant re-
flex, is observed when suspending the newborn
supine in the examiner’s hand and stroking along
the spine in a downward manner. The infant will
curve his body inward to the side the examiner is
stroking (Figure 20–10).

Extremities

The extremities of the full-term newborn are sym-
metrical, should remain flexed, and yet straighten
out easily when moved by the examiner. Ortolani’s
and Barlow’s maneuvers are used to assess the hips
of the newborn for dislocation. To perform the Or-
tolani test, bend the knee and grasp the infant’s

FIGURE 20–10. Trunk incurvation (Galant Reflex).
(Moore ML, Nichols FH: Neonatal assessment. In
Nichols FH, Zwelling E eds. Maternal-newborn nursing:
theory and practice. Philadelphia: WB Saunders,
1080–1131, 1997. Reprinted with permission of Else-
vier Publications.)
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thigh and lower leg between the thumb and fingers.
The examiner’s middle finger is placed over the
greater trochanter. Flex the hip approximately 90
degrees while bending the knee. This gently
abducts the infant’s leg. An audible click sound will
be heard if the femoral head slides into the hip
socket. Then adduct the hip. A second click will be
heard as the femoral head is displaced out of the ac-
etabulum. Barlow’s test is used to determine hip in-
stability and will help to identify the hip that can be
easily displaced with manipulation. Placing the
middle finger over the greater trochanter, as with
Ortolani’s test, and the thumb over the medial as-
pect of the thigh, apply gentle pressure downward
and out to the side. A dislocated hip will again
make a click sound and the hip will be reduced as
the examiner releases the thumb pressure. Further
evaluation is necessary when a hip dislocation is
suspected, although many such cases are temporary
and resolve without treatment.

The stepping reflex seen in Figure 20–11 is
elicited by holding the infant upright so that the
sole of a foot is in firm contact with a flat surface.
This reflex appears at 34 weeks gestation and dis-
appears at approximately 1 to 2 months of age. Par-
ents may mistakenly interpret this reflex for the
ability of the baby to take his first steps.

Palpate the clavicle for any signs of fracture,
which may be detected by crepitus. Rotate the arm
through a full range of motion in the shoulder. At this
time observe under the arm for any skin tags. Palpate
the humerus, radius, and ulna for symmetry. Com-
pare the right and left brachial pulses bilaterally;
they should be equal. Compare the brachial pulse
with the femoral pulse again for equality.

Spread the fingers, count and observe for web-
bing, the presence of extra digits, (polydactyly), and
observe the color of the fingernails. Infants who
have been in meconium stained amniotic fluid may
have yellow stained fingernails. Long fingernails
are an indication that the newborn may be full-term
or postmature.

Elimination

The urine of the newborn is pale yellow to clear in
color and is odorless. The first urination usually oc-
curs within the first 24 hours of life. The normal
newborn will void two to six times per day for the

first 2 days, up to 20 times per day after 2 days,
owing to the kidneys’ inability to concentrate urine,
and later on five to eight times per day. By the end of
the first week, the newborn’s urine output is approx-
imately 200 to 300 ml per 24 hours (Wilson, 2003).
Superabsorbent disposable diapers make it difficult
to determine the amount of urine. The presence of
uric acid crystals, pink or red stains in the diaper,
while usually insignificant during the first week of
life, may indicate poor hydration.

Stool progression in the breastfed newborn fol-
lows a fairly predictable pattern relative to feedings.

FIGURE 20–11. Stepping reflex. (Moore ML, Nichols
FH: Neonatal assessment. In Nichols FH, Zwelling E
eds. Maternal-newborn nursing: theory and practice.
Philadelphia: WB Saunders, 1080–1131, 1997.
Reprinted with permission of Elsevier Publications.)
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The first stool, meconium, usually occurs within the
first 24 hours. Composed of intestinal secretions,
mucosal cells, and other fluids, the stool is black,
thick, and tarry. Within 2 to 3 days, the stools will
appear greenish black to greenish brown, then yel-
low or golden in color. These transitional stools
may be watery or thick in texture, and they are
odorless and less sticky than meconium.

Behavioral Assessment
The infant’s behavior is a reflection of his capacity
for self-organization (Brazelton, 1984). Self-organi-
zation refers to the infant’s ability to control reac-
tions, motor responses, responses to people and
events associated with external stressors, and the

ability to maintain an appropriate degree of alert-
ness (Blackburn & Loper, 1992). An infant’s reac-
tion to stimuli affects how mothers, as well as other
caregivers, react to him. This has important impli-
cations for breastfeeding as well as parent-child re-
lationships.

Infant state is the foundation for interpreting an
infant’s behavior. Initially, newborns exhibit a pe-
riod of alertness (2 to 4 hours) followed by a longer
period of sleep. A newborn may sleep most of the
next 2 to 3 postbirth days, most likely to recover
from the birth experience. Subsequently, infants
will demonstrate more organization of behavioral
states. Infant behavior is state dependent. Infant be-
haviors while feeding at the breast follow a pattern
as the baby develops. Table 20–4 shows infant be-
haviors at certain points of development.

FIGURE 20–12. Infant states. (A) Deep sleep. (B) Light sleep. (C) Drowsy. (D) Quiet alert. (E) Active alert. (F) Cry-
ing. (Moore ML, Nichols FH: Neonatal assessment. In Nichols FH, Zwelling E eds. Maternal-newborn nursing: theory
and practice. Philadelphia: WB Saunders, 1080–1131, 1997. Reprinted with permission of Elsevier Publications.)
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Table 20–4

INFANT PSYCHOSOCIAL AND BREASTFEEDING BEHAVIORS
BY AGE

Age Psychosocial Behavior Breastfeeding Behavior

First day postpartum

1 month

2 months

3 months

4–5 months

6 months

7–8 months

9–10 months

11–12 months

12–15 months

● Quiet alert state after birth, followed by
long sleep.

● Follows objects with eyes; reacts to noise
by stopping behavior or crying.

● Smiles; vocalizes in response to interac-
tions.

● Shows increased interest in surroundings;
voluntarily grasps objects.

● Vocalizes when spoken to.
● Turns head as well as eyes in response to

moving objects.
● Shows interest in strange settings.
● Smiles at mirror image.
● Laughs aloud.
● Shows increased awareness of caregivers

versus strangers.
● May become distressed if mother or care-

giver leaves.
● Imitates actions and noises.
● Responds to name.
● Responds to “no.”
● Enjoys peek-a-boo games.
● Reaches for toys that are out of reach.
● Distressed by new situations or people.
● Waves bye-bye.
● Reaches for toys that are out of reach.

● Drops objects deliberately to be picked up
by other people.

● Rolls ball to another person.
● Speaks a few words.
● Appears interested in picture books.
● Shakes head for “no.”
● Fears unfamiliar situations but will leave

mother’s side to explore familiar sur-
roundings.

● Shows emotions (e.g., love, anger, fear).
● Speaks several words.
● Understands meanings of many words.

● May or may not feed following delivery;
sleepy, learning how to suckle.

● Becoming efficient at suckling; feedings
last approximately 17 minutes.

● Feedings now 8–16 times per day.
● Easily pacified by frequent breastfeeding.

● Will interrupt feeding to turn to look at 
father or other familiar person coming
into room and to smile at mother.

● Continues to enjoy frequent feedings at
the breast.

● Solids offered; fewer feedings.
● Feeds longer before sleep for the night.
● May begin waking to nurse more often at

night.

● Will breastfeed anytime, anywhere.
● Actively attempts to get to breast (i.e., will

try to unbutton mother’s blouse).

● Easily distracted by surroundings and in-
terrupts feedings frequently.

● May hold breast with one or both hands
while feeding.

● Tries “acrobatic” breastfeeding (i.e., as-
sumes different positions while keeping
nipple in mouth).

● Uses top hand to play while feeding:
forces finger into mother’s mouth, plays
with her hair, and pinches her other nip-
ple.

● Pats mother’s chest when wants to breast-
feed.

● Hums or vocalizes while feeding.
● Verbalizes need to breastfeed; may use

“code” word.
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Table 20–4 (cont.)

Age Psychosocial Behavior Breastfeeding Behavior

16–20 months

20–24 months

● Has frequent temper tantrums.
● Increasingly imitates parents.
● Enjoys solitary play or observing others.
● Speaks 6 to 10 words.
● Helps with simple tasks.
● Has fewer temper tantrums.
● Engages in parallel play.
● Combines 2 or 3 words.
● Speaks 15 to 20 words.

● Verbalizes delight with breastfeeding.
● Takes mother by the hand and leads her

to favorite nursing chair.

● Stands up while nursing at times.
● Nurses mostly for comfort.
● Feeding before bedtime is usually last

feeding before weaning.
● When asked to do so by mother, willing

to wait for feeding until later.

Table 20–5

INFANT SLEEP/WAKE STATES WITH IMPLICATIONS FOR
BREASTFEEDING

Infant State Description Implications for Breastfeeding

Deep or quiet sleep

Light or active sleep

Drowsy

Quiet alert

Active alert

Crying

● Closed eyes with no eye movement; regu-
lar breathing

● Relaxed
● Absent body movements with occasional

isolated startles
● Closed eyes with rapid eye movements
● Irregular breathing
● Sucking, smiling, grimacing, yawning
● Some slight muscular twitching of the

body
● Most infant’s sleep is in this state
● May have eyes open
● Irregular breathing
● Variable body movements with mild 

startles
● Relaxed
● Eyes bright and wide open
● Responsive to stimuli
● Minimal body activity
● Eyes open
● Rapid and irregular breathing
● More sensitive to stimuli and discomfort
● Active
● Eyes open or tightly closed
● Irregular breathing
● Crying, very active
● Uncoordinated, thrashing movements of

extremities

● Only intense stimuli will arouse
● Do not attempt to feed

● More easily aroused by stimuli
● Not alert enough to feed

● Stimuli may arouse infant but may return
to sleep

● May enjoy nonnutritive sucking

● Interacts with others
● Excellent time to initiate breastfeeding be-

fore becomes fussy and agitated
● Comfort (change diaper, hold, talk quietly)
● Initiate breastfeeding before progression

to crying

● Comfort (hold, swaddle, talk quietly, rock)
before attempting to breastfeed
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Sleep-Wake States

The normal, healthy infant demonstrates six sleep-
wake states (Table 20–5; Figure 20–12). The first
two are sleep states. In the first, “deep sleep,” the
infant cannot be easily aroused even when stimu-
lated. While in the second state, “quiet sleep,” 
the infant exhibits some bodily movements and fa-
cial expressions. In this state, the infant is more eas-
ily aroused by stimuli, either internal or external.
The newborn infant may spend as much as 18 hours
per day in a combination of these sleep states. Con-
sequently, the infant will not easily latch onto the
breast when in one of these two sleep states.

The third state, “drowsy,” is a transitional state.
The infant is relaxed; he exhibits irregular breath-
ing and his eyes may be open or closed. The infant
is more reactive to stimuli and may either return to
a “sleep” state or progress to one of the three
“awake” states.

In the fourth state, “quiet alert,” the infant is
attentive to external stimuli but exhibits little bod-
ily movement. Because the infant is calm in this
state, this is an excellent time for breastfeeding. If
a stimulus is presented at this point, such as the
stroking of the cheek or the lips, the infant will be-
come more alert and search for the stimulus. As
the infant moves into the “active alert” state, he
will become more sensitive to external stimuli––i.e.,
increased handling, diaper changing, or bathing,
or internal stimuli such as hunger. The last state,
“crying,” is a state of much activity with crying
and color change (pink to red). The infant is highly
sensitive to external and internal stimuli and may
need to be calmed and comforted before he will
latch onto the breast. Comforting interventions
such as swaddling, rocking, and softly singing or
talking may help the infant return to the “quiet
alert” or “active alert” state.

As part of the complete assessment, assess 
the infant’s ability to move from one state to an-
other. Observe for any self-quieting activi-ties, such
as the infant sucking on his own hand. Also, ob-
serve the infant’s response to a caregiver’s voice
or other calming interventions. Is the infant able
to move from a crying state to one of the “alert”
states? As the infant matures, he should show in-
creasing ability to move from one state to another.

Neurobehavioral Cues and Reflexes

The cues that an infant gives about his self-orga-
nizational abilities assist the caregiver in recogniz-
ing the infant’s readiness for interactions. Early and
late cues that indicate the baby is hungry are seen
in Table 20–6. For example, if the infant displays
disengagement cues such as yawning, facial gri-
macing, arching, or rapid state change, he may be
indicating a lack of self-organization and the need
for a period of rest. That is, instead of playing with
the infant or attempting to breastfeed, it may be
better to swaddle, hold, rock, or otherwise provide
comfort. On the other hand, engagement cues such
as alertness, sucking, mouthing, smiling, or smooth
movements indicate good self-organization and
readiness for interaction or feeding (Blackburn &
Loper, 1992) (Figure 20–13). Neonatal reflexes that
have important implications for breastfeeding are
seen in Table 20–7.

Table 20–6

EARLY AND LATE
FEEDING CUES

Early Feeding Cues Late Feeding Cues
● Body wriggling ● Crying
● Hand and foot clasping ● Exhaustion
● Bringing hands to mouth ● Falls asleep

or face
● Light sucking motions 

followed by more vigorous 
sucking

● Rooting behavior
● Tongue extension
● Light sounds or 

whimpering
● Blood flexion
● Turing head to the side
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FIGURE 20–13. Infant behaviors. (A) Self-consoling. (B) Social. (C) Disengagement. (Moore ML, Nichols FH:
Neonatal assessment. In Nichols FH, Zwelling E eds. Maternal-newborn nursing: theory and practice. Philadelphia:
WB Saunders, 1080–1131, 1997. Reprinted with permission of Elsevier Publications.)

A

Table 20–7

DEVELOPMENTAL INFANT REFLEXES AND IMPLICATIONS
FOR BREASTFEEDING

Reflex Description Implications for Breastfeeding

Moro (Startle)

Sucking

Rooting

● Elicited by any sudden noise or motion such
as a handclap or jarring of the crib or cradle.

● Extension of arm and opening of hands fol-
lowed by flexion of arms on the chest and
closing of hands.

● Present by 34 weeks gestation.
● Disappears at approximately 6 months of age.
● Elicited by stimulating the mouth/lips.
● Infant will open the mouth and begin to suck.
● Appears at 28 weeks gestation (weak and un-

coordinated).
● Mature at 34 weeks gestation.
● Disappears at approximately 4 months of

age.
● Elicited by lightly stroking the infant’s cheek.
● Infant will turn head in direction of stimulus.
● Appears at 28 weeks gestation (immature).
● Mature at 34 weeks gestation.
● Disappears at approximately 4 months of

age.

● If the infant is exhibiting the Moro reflex,
handle the infant more gently.

● Avoid exposure to sudden, loud noises.

● Cue for feeding (in quiet alert state).
● Nutritive sucking: long, deep, suck-swallow-

breathe pattern; audible.
● Nonnutritive sucking: light, no audible 

sucking.

● May be difficult to elicit in a recently fed in-
fant or one in a state of deep sleep.

● Lightly stroking the mother’s nipple on the
center of the infant’s lower lip will cause the
infant to turn toward the breast.

● Facilitates latch-on.

B C
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K e y  C o n c e p t s

● The perinatal history provides the context for
the physical and behavioral assessment.

● The New Ballard scoring system has its highest
reliability when performed within 48 hours of
birth.

● Gestational age classification is useful for deter-
mining the infant’s vulnerability to feeding/nu-
tritional problems.

● The Infant Breastfeeding Assessment Tool, the
LATCH, and the Via Christi Breastfeeding As-
sessment Tool are short and easy to use in the
clinical setting, and they have evidence of va-
lidity and reliability.

● The quiet alert state is the most appropriate
time to initiate breastfeeding.

● Behavioral assessment is useful for helping fami-
lies understand how to meet their infant’s needs
as well as how to foster positive attachment.

● Providing a warm surface when performing
physical assessment is necessary to maintain
thermogreulation.

● Inspect the mouth for size, shape, symmetry,
color, and the presence of abnormal structures
and/or masses both when the newborn is at rest
and when crying.

● The tongue is pink and moist and protrudes
symmetrically over the alveolar ridge when the
mouth is open.

● Bowel sounds should be audible within the first
hour after birth.

● The first stool, meconium, usually occurs
within the first 24 hours.

● Transitional stools may be watery or thick in
texture, and are odorless and less sticky than
meconium.
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A p p e n d i x  2 0 – A

INFANT BREASTFEEDING ASSESSMENT TOOL (IBFAT)*
Indicator 3 2 1 0

Readiness to feed No effort needed Needs mild stimulation Need more stimulation Cannot be roused
to rouse

Rooting Roots effectively Needs coaxing Roots poorly, even with Did not root
at one prompting or coaxing

encouragement

Fixing/latch-on Latches on Takes 3–10 minutes Takes over 10 minutes Did not latch-on
immediately

Suckling Suckles well on Suckles on and off Weak suckle, suckles Did not suckle
one or both but needs on and off
breasts encouragement

*Scored 0–12
Source: Matthews (1988).

A p p e n d i x  2 0 – B

LATCH ASSESSMENT TOOL*
Indicator 0 1 2

Latch-on

Audible swallowing

Type of nipple

Comfort (breast/nipple)

Hold (positioning)

Too sleepy, reluctant, no
latch

None

Inverted

Engorged, cracked, bleed-
ing, blisters, bruises

Full assistance needed

Grasps breast; tongue
down; lips flanged; rhyth-
mic suckling

Spontaneous and intermit-
tent, 24 hours old; sponta-
neous and frequent > 24
hours old

Everted after stimulation

Soft; tender

No assistance needed;
mother able to
position/hold infant

*Scored 0–10.
Source: Jensen, Wallace, & Kelsay (1994).

Repeated attempts; holds
nipple in mouth; needs
stimulus to suck

A few with stimulation

Flat

Filling; reddened; small
blisters or bruises; moder-
ate discomfort

Minimal assistance; teach
one side, mother does
other; staff holds, mother
takes over
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A p p e n d i x  2 0 – C

MOTHER-BABY ASSESSMENT SCALE

Indicator Mother  Score = 1 Baby  Score = 1 Score 0–10

Signaling

Positioning

Fixing

Milk transfer

Ending

Watches and listens for baby’s cues;
holds, strokes, rocks, talks to baby;
stimulates baby if he is asleep, calms if
he is fussy.

Holds baby in good alignment within
latch-on range of nipple; body is
slightly flexed; entire ventral surface
facing mother’s body; head and shoul-
ders are supported.

Holds her breast to assist baby; brings
baby in close when his mouth is wide
open; may express drops of milk.

Reports feeling any of the following:
uterine cramps, increased lochia, breast
ache or tingling, relaxation, sleepiness;
milk leaks from opposite breast.

Breasts are comfortable; lets baby
suckle until he is finished. After nurs-
ing, breasts feel softer; has no lumps,
engorgement, or nipple soreness.

Gives readiness cues: stirring, alertness,
rooting, suckling, hand-to-mouth, cries.

Roots well; opens mouth wide, tongue
cupped and covering lower gum.

Latches on, takes all of nipple and
about 2 cm (1 in.) of areola into mouth,
then suckles, has burst-pause suckling
pattern.

Swallow audibly; milk is observed in
baby’s mouth; may spit up milk when
burping. Rapid “call-up suckling” rate
(2 suckles/second); changes to nutritive
suckling, about 1 suckle/second.

Releases breast spontaneously; appears
satiated. Does not root when stimu-
lated. Face, arms, and hands relaxed;
may fall asleep.

Source: Mulford (1992).
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A p p e n d i x  2 0 – D

VIA CHRISTI BREASTFEEDING ASSESSMENT TOOL

Indicator 0 1 2 Score

Latch-on No latch-on achieved Latch-on after Eagerly grasped breast 
repeated attempts to latch-on 

Length of time Over 10 minutes 4-6 minutes 0-3 minutes
before latch-on 
and suckle

Suckling Did not suckle Suckled but needs Suckled rhythmically and  
encouragement lips flanged

Audible swallowing None Only if stimulated Under 48 hours, intermittent; 
Over 48 hours, frequent

Mom’s evaluation Not pleased Somewhat pleased Pleased

TOTAL SCORE

The Via Christi Breastfeeding Assessment Tool assigns a score of  0, 1, or 2 to five factors. Scores range from 0 to 10. 

Immediate high risk: All mothers who have had breast surgery. All babies who have lost >10 percent birth weight.

0 to 2  = High risk:  Close, immediate post-discharge follow-up needed. Phone call and visit to provider within 3
days.

3 to 6  = Medium risk:  Post-discharge phone call within 2 days. Follow-up as per protocol.

7 to 10 = Low risk: Information given to mother and routine phone call.

Source: Derived from Riordan & Riordan (1999);  Jensen, Wallace, & Kelsey (1994); Matthews (1988).
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21
C H A P T E R

Fertility, sexuality, and contraception are interre-
lated aspects of reproduction. Breastfeeding affects
each of these entities; thus the reproductive aspects
of women’s lives are more complex during lactation
than during the nonlactating state (Figure 21–1). Al-
though breastfeeding clearly has a fertility-reducing
effect on the nursing mother, the nature of this ef-
fect is not fully understood. In general, the child’s
suckling initiates a cycle of neuroendocrinologic
events that results in the inhibition of ovulation.
One consequence of this inhibition is the creation
of the hypoestrogenic state in the woman. Conse-
quently, the dry, sometimes atrophic, vaginal mu-
cosa may result in pain upon intercourse. Because
of this and other circumstances, many breastfeed-
ing women have sexual relationships infrequently
and are thus at reduced risk of pregnancy for be-
havioral reasons. Emotions related to motherhood,
such as intensive (albeit normal) involvement with
the infant, and feelings of undesirability on the part
of a woman who has not recovered her prepreg-
nancy body, may affect her sexual behavior as well.
Fear of subsequent pregnancy may also play a role
in coital behavior and therefore risk of pregnancy.
Since some contraceptives may relieve the vaginal
symptoms of hypoestrogenicity as well as lessen the
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fear of pregnancy, coital frequency may also be re-
lated to family planning choice. These are but a few
examples of the interrelationships among fertility,
sexuality, contraception, and lactation. It is fitting
that they should be explored together.

Reviewing current research on fertility and
contraception, and critiquing the conventional wis-
dom and insights from research on sexuality during
breastfeeding, this chapter explores lactation as it
relates to fertility, sexuality, and contraception.

Fertility

The Demographic Impact 
of Breastfeeding

The natural birth-spacing effect of breastfeeding
has been recognized for many years. In the past
few decades, demographers have been able to
quantify, in various ways, the degree of contra-
ceptive protection that results from breastfeeding.
In the early 1970s, it was determined that in the
developing world nearly universal breastfeeding
provided more woman-months of contraceptive
protection than all other modern family planning
methods combined (Rosa, 1975). It is not clear
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whether this situation still holds since the expan-
sion of contraceptive choices to women in the de-
veloping world. In populations without access to
modern methods of family planning, birth spacing
is the major determinant of total fertility (the total
number of children a woman will bear) and the
birth interval is dependent for the most part on
breastfeeding (Bongaarts & Menken, 1983; Bon-
gaarts & Potter, 1983).

Demographers have described the fertility-
suppressing effect of breastfeeding as the extent to
which contraceptive prevalence would need to in-
crease in order to offset a projected decline in
breastfeeding––with its concomitant decrease in
natural contraceptive protection (Bongaarts & Pot-
ter, 1983). For example, in countries where contra-
ceptive prevalence is low and breastfeeding

prevalence is high, modest erosions in breastfeed-
ing duration would require the tripling or better of
contraceptive prevalence in order to prevent an in-
crease in the existing, already high fertility in the
country (Thapa, Short, & Potts, 1988).

In general, those more developed settings in
which the erosion of breastfeeding practices has
been profound are the very countries in which 
contraceptive prevalence is high. Thus, in the
United States and the United Kingdom the con-
traceptive effects of breastfeeding are demograph-
ically insignificant.

Mechanisms of Action

During the normal menstrual cycle in the non-
lactating woman, the hypothalamus secretes 
gonadotropin-releasing hormone (GnRH) in a pul-
satile fashion, which in turn triggers a pulsatile re-
lease of luteinizing hormone (LH) from the anterior
pituitary. LH pulses play a major role in follicular
growth and estrogen secretion. In the first days of
the cycle, the growing ovarian follicles produce in-
creasing amounts of estrogen, which in turn appear
to increase the frequency of LH pulses. When es-
trogens reach a critical level, there is a surge of LH
followed by ovulation in about 17 hours. After ovu-
lation, a corpus luteum is formed that produces es-
trogens and progesterone, and GnRH and LH
secretion declines.

By about 4 weeks postpartum, plasma levels of
LH return to a normal level in nonbreastfeeding
women, and cyclicity begins anew, although the
first few cycles are not always normal. In lactating
women, LH levels are below normal and, more im-
portantly, pulsation is not normal. In fully breast-
feeding women, baseline levels of LH remain
below normal even in the presence of follicular de-
velopment. Presumably, suckling interferes with the
normal secretion of GnRH by the hypothalamus, in
turn disrupting normal pulsatile LH secretion (Fig-
ure 21–2). Thus, normal follicular development
does not ensue. Small amounts of estrogen are se-
creted but they are insufficient to cause an LH
surge and ovulation. An experiment to test this pre-
sumption involved the administration of pulsatile
GnRH to breastfeeding women, after which follicu-
lar development, ovulation, and luteinization were
observed (Glasier, McNeilly, & Baird, 1986; Mc-
Neilly, 2001a, 2001b).

FIGURE 21–1. The interrelationships among fertility,
sexuality, contraception, and lactation. (A) In the ab-
sence of a family planning intention, the phenomena
of reproduction and sexual behavior (fertility and sex-
uality) are related in the most simple and direct man-
ner. (B) When a family planning method is used for
spacing or limiting pregnancies, it clearly affects fer-
tility, and sometimes also sexual behavior (e.g., coitus-
dependent methods). (C) Lactation can have indepen-
dent effects on fertility, sexual behavior, and contra-
ceptive decisions and patterns of use.
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Increased levels of prolactin are clearly associ-
ated with breastfeeding patterns (Gross & Eastman,
1985). Inhibitory effects of prolactin on go-
nadotropin secretion and/or ovarian function have
been postulated. However, the role of prolactin is
uncertain since some lactating women show normal
ovulatory cycles despite high levels of prolactin
(Diaz et al., 1995), and because pulsatile GnRH in-
fusion can induce follicular development and ovu-
lation in hyperprolactinemic breastfeeding women
(Glasier, McNeilly, & Baird, 1986). Possibly, the de-
cline in suckling causes both the decrease in pro-
lactin and the improvement in LH pulsation, while
the relationship between prolactin and hypothala-
mic inhibition is only coincidental (McNeilly,
2001a, 2001b).

The current understanding of the neuroen-
docrinologic mechanisms relative to lactational in-
fertility is by no means complete. A summary of the
existing neuroendocrinologic questions and sugges-
tions for the next generation of studies is available
(Diaz et al, 1995). The complexity of the process is
appreciated, as is the irony that the baby is in
charge of it all.

Lactational Amenorrhea

The period of lactational amenorrhea rather than
the period of breastfeeding should be considered the
phase of natural infertility (Short et al., 1991). Re-
views of the international literature have shown that
between 3 and 10 percent of women conceive during
lactational amenorrhea if they are not otherwise
practicing contraception (Van Ginnekin, 1974; Rol-
land, 1976; Badroui & Hefnawi, 1979; Simpson-
Hebert & Huffman, 1981). These percentages are
crude indices of the contraceptive efficacy of lacta-
tional amenorrhea and are not directly comparable
to Pearl pregnancy rates or lifetable rates. Also, these
percentages are uncontrolled for the time postpar-
tum when the mothers conceived. (Some women
may have become pregnant soon after delivery, but
others may have remained amenorrheic for 2 or
more years before they conceived.) They also do not
control for the amount of breastfeeding that was
going on before and around the time of conception.

Many studies suggest that the expected protec-
tion afforded by amenorrhea is significant––and
competitive with reversible methods of fertility reg-

FIGURE 21–2.
Physiological
mechanisms in-
volved in lacta-
tional infertility.
(Adapted from
Short, 1984.
Reprinted with
permission.)
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ulation such as pills or IUDs. In several retrospec-
tive studies, the researchers calculated rates of ovu-
lation or pregnancy during lactational amenorrhea
with reference to time postpartum. An analysis of
236 urban women in Chile found only a 0.9 percent
probability of pregnancy at 6 months among amen-
orrheic women who did not feed their babies any
breastmilk substitutes. In contrast, menstruating,
breastfeeding mothers who gave milk supplements
had cumulative probabilities of pregnancy of 35.6
and 54.7 at 6 and 12 months respectively (Diaz et
al., 1991). In a study of 101 Australian women, an
estimated cumulative probability of conception
during lactational amenorrhea was calculated from
the observed rate of the recovery of ovulation. The
estimated probabilities of pregnancy were 1.7 per-
cent at 6 months and 7.0 percent at 1 year postpar-
tum (Short et al., 1991; Lewis et al., 1991). An
analysis of data on 346 amenorrheic women who
were not practicing contraception was pooled from
nine studies in eight countries. It yielded a 12-
month cumulative lifetable pregnancy rate of 5.9
percent (Kennedy & Visness, 1992). This study re-
flects the combined effects of many different breast-
feeding patterns and styles or timings of weaning.
These three analyses support the earlier, more
crude estimates of 3 to 10 percent pregnancy rates
during lactational amenorrhea, which did not con-
trol for time postpartum.

Obviously, a small proportion of women expe-
rience their first normal postpartum ovulation and
conceive during the period of lactational amenor-
rhea. To the best of our knowledge, a woman will
have no more than one ovulation during amenor-
rhea. If she does ovulate during amenorrhea, it will
usually occur shortly (0 to 3 weeks) before the first
postpartum menses.

Some women repeatedly experience “inade-
quate” menstrual cycles––i.e., cycles in which too 
little progesterone is produced to sustain a fertilized
ovum after the end of lactational amenorrhea. In-
deed some women who wish to conceive are unable
to do so until after the breastfeeding child has been
totally weaned, as even token breastfeeding may
provide enough inhibitory stimulus to prevent ovu-
lation or to allow adequate progesterone production.

Generally, the earlier in the postpartum period
that a woman experiences her first menses, the less
likely it is that this first bleeding episode will be pre-

ceded by ovulation (Howie et al., 1981, 1982b;
Perez et al., 1972). The earlier in the postpartum pe-
riod that the first ovulation occurs, the less likely it
is to be characterized by a luteal phase of adequate
duration and progesterone production (Howie et
al., 1982a).

The Suckling Stimulus

The child’s suckling is the stimulus that controls the
negative feedback inhibition of the normal cycling
of the hypothalamic-pituitary-ovarian axis, but ac-
curate measurement or quantification of the suck-
ling stimulus is difficult. In general, researchers
have relied on measures such as the frequency of
breastfeeding episodes, the duration of each
episode, total minutes of suckling, and intervals be-
tween suckling episodes, as well as each of these
measures classified by day and by night. All of
these approaches result in indices of how often
suckling occurred but not of other suckling charac-
teristics, such as the strength of the stimulus or the
volume of milk obtained. Various creative ap-
proaches to measuring suckling strength and milk
volume have been attempted, such as breastmilk
expression, test weighing mothers and babies be-
fore and after a breastfeed, isotope dilution, and
moire topography. Unfortunately, the methodology
required to measure, for example, pounds of pres-
sure per square inch on the nipple, or tiny changes
in the baby’s weight before and after a feeding,
have rendered measurement of these variables im-
possible on a large scale.

A different approach was taken in a study of
the recovery of ovulation during lactation in the
Philippines (Manila) and Baltimore. Researchers
determined that breastfeeds as a proportion of all
feeds (a reflection of the relative frequency of
breastfeeds) was the best correlate of the risk of
ovulation during breastfeeding. Women whose first
ovulation occurred before 6 months had a signifi-
cantly lower percentage of breastfeeds to total feeds
in the first 6 months (84 percent) than did women
whose first ovulation occurred later (88 percent)
(Gray et al., 1990; Eslami et al., 1990). Even this
simple measure, however, may be impractical for
mothers to calculate each day (i.e., whether she is
giving more or less than 85 percent of the baby’s
feedings as breastfeeds). Finally, although the dif-
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ference in breastfeeds as a proportion of all feeds
was statistically significant (84 percent versus 88
percent) this difference is clinically insignificant, so
this factor could not be used practically as a sign of
impending fertility.

The Manila study is one of a number that
sought to develop simple guidelines for the opti-
mum time for breastfeeding women to start using
a modern contraceptive and/or to take full ad-
vantage of the natural protection from pregnancy
that is provided by breastfeeding. Such guide-
lines usually involve some simple sign or behav-
ior, such as a number of breastfeedings per day
needed to prevent ovulation. The guideline must
be based on phenomena easily observed or
recorded by the woman in order to have wide-
spread applicability.

Breastfeeding Frequency and Duration. Stud-
ies in Scotland and Denmark showed that no
woman ovulated if she breastfed her baby at least 6
times in 24 hours for a total of at least 65 minutes
(McNeilly, Glasier, & Howie, 1985; McNeilly et al.,
1983; Andersen & Schioler, 1982). A study in cen-
tral Africa found that six suckling episodes per day
were effective in maintaining levels of prolactin
consistent with anovulation (Delvoye et al., 1977).
However, subsequent prospective studies on the re-
turn of ovulation during lactation found no such
minimum value of breastfeeding frequency that
could be relied upon to suppress ovarian activity
(Rivera et al., 1988; Israngkura et al., 1989; Shaa-
ban et al., 1990; Elias et al., 1986). In these studies,
some women ovulated despite up to 15 breastfeed-
ing episodes per day (Israngkura et al., 1989), and a
case of conception in the face of 12 breastfeeds per
24 hours has been reported (Khan et al., 1989).

The wide range of minimal feeding frequency
required to prevent ovulation may be due to mea-
surement differences across studies and between in-
dividual women. Additionally, the nature of a
breastfeed changes from setting to setting and from
woman to woman. For example, for some women,
a breastfeed is a highly ritualized affair that takes
some time to accomplish. It involves changing the
baby’s diaper, preparing a beverage for the mother
to consume during the feed, taking the phone off
the hook, settling into a particular rocking chair,
suckling for 20 minutes or so, and putting the baby

(who may have slipped off to sleep) back into the
crib. These breastfeeds occur, for example, five to
six times a day and one to two times per night, per-
haps with the baby nursing in the parents’ bed. By
contrast, another woman may identify her baby’s
cue to feed before the first whimper. She breast-
feeds for 3 to 4 minutes until the baby regains
serenity, as often as 15 to 20 times day and night. It
is not surprising, then, that a “magic number” of
breastfeeds has not been identified which will keep
all women ovulation-free.

Having concluded that there is no universally
reliable breastfeeding frequency associated with
anovulation, it is important to note that when study-
ing a large number of women, frequent breastfeed-
ing remains an important correlate of lactational
infertility ( Jones, 1988, 1989). In fact, almost any
valid measure of the amount of breastfeeding that
occurs could be linked to the duration of infertility
if the sample studied is large enough, depending on
what other variables are measured and controlled.

The relationship between daily suckling fre-
quency and duration (the total number of minutes
of suckling) is difficult to generalize across mother-
baby pairs. Many investigators assume that since
frequent suckling produces higher milk yields than
occasional suckling, mothers who feed frequently
will also feed for a longer total duration. The more
milk there is, the longer it will take for the baby to
obtain it. Howie et al. (1981) found this relationship
to be so strong that one characteristic could be sub-
stituted for the other.

Like every other aspect of breastfeeding (and
fertility), this generalization needs to be tempered by
recognition of normal individual variations. For ex-
ample, the need of a given baby to suckle for comfort
may affect both breastfeeding frequency and dura-
tion. Some babies are efficient sucklers and obtain
milk quickly while others are more methodical and
unhurried, just as children and adults vary in their
speed of food consumption at the dinner table.

Although Howie et al. (1981) reported a very
high positive association between suckling fre-
quency and duration, this has not been reported in
all studies. In an investigation of breastfeeding
mothers in Manila (Benitez et al., 1992), the associ-
ation between suckling frequency and duration at 1
month postpartum (r = 0.52) was not significant.
This finding suggests that if such an association ex-
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ists, it does not hold for all women. Figure 21–3 dis-
plays the breastfeeding frequency and minutes of
suckling for four women in this study, including
their individual correlation coefficients. Across the
four panels, the gamut of possibilities can be seen:
high-positive, low-positive, high-negative, and low-
negative associations.

One of the most promising correlates of the du-
ration of lactational infertility is actually a measure
of not breastfeeding. The interval between breast-

feedings is an inverse expression of both frequency
and duration because the number of intervals will
be high if the frequency is high, and the length of
the average interval will be low if the duration or
the frequency of breastfeeds is high. Measuring av-
erage intervals between feedings yields no new in-
formation or advantage over measuring frequency
and duration of feedings. However, the longest in-
terval between feedings reflects a different charac-
teristic from all others mentioned thus far.

FIGURE 21–3. The association between the frequency of breastfeedings and the number of minutes of suckling
within the same woman. This appears to be sometimes strong (A and B), sometimes weak (C and D), sometimes
negative (A and C), and sometimes positive (B and D). (Source: Unpublished data derived from Benitez et al. , 1992.)
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Recognizing that the duration of lactational in-
fertility is strongly influenced by infant feeding pat-
terns, the World Health Organization (WHO)
conducted a prospective study of more than 4000
breastfeeding women in seven countries to learn
whether the duration of lactational infertility could
be predicted (WHO, 1998a, 1998b). Eighty-three
variables were available for analysis––32 were in-
fant feeding variables and 51 were other charac-
teristics of the mother and/or infant. Many
measures of the suckling stimulus (such as breast-
feeding frequency, duration, intervals between
feeds, etc.) were tested. As should be expected, not
all of the 32 breastfeeding (or infant feeding) fac-
tors were significant predictors of the duration of
lactational amenorrhea because these factors are
often interrelated, or simply slightly different ways
of defining the same variable. After controlling for
center-related differences across the five develop-
ing and two developed country settings, ten fac-
tors were found, in a multivariate analysis, to be

significantly related to the duration of amenorrhea,
and seven of the ten were infant feeding charac-
teristics (Box 21–1). Whether the infant was breast-
feeding versus totally weaned was, not surprisingly,
a highly significant predictor of lactational amen-
orrhea. The total duration of breastfeeding per 24
hours and the interval between birth and the first
breastfeed were also significant determinants of the
duration of amenorrhea. Several significant factors
were related to supplementation, such as the time
until regular supplementation commenced and the
percent of all feeds that were breastfeeds. This
WHO Multinational Study of Breastfeeding and
Lactational Amenorrhea clearly demonstrated a
profound effect of suckling on the duration of
amenorrhea. It also suggested that, among a large
number of ways of defining the suckling stimulus,
the simple presence of breastfeeding and the 24
hour duration of breastfeeding were the breast-
feeding factors most closely associated with the du-
ration of amenorrhea. Had the study not measured

BOX 21–1

Factors Related to Duration of Amenorrhea

Nonfeeding Variables

1. (High) number of live births = longer
amenorrhea***

2. (High) maternal body mass index at 6 to
8 weeks postpartum = shorter amenor-
rhea***

3. (High) percent follow-up visits in which
infant was ill = longer amenorrhea***

Feeding Variables

4. (Long) time from delivery to first breast-
feed = shorter amenorrhea**

5. (Yes) regular supplementation with any
food or drink = shorter amenorrhea**

6. (High) total 24-hour duration of breast-
feeding = longer amenorrhea*

7. (High) percent of feeds constituted by
breastmilk = longer amenorrhea***

8. (High) frequency of water/noncaloric
supplements = longer amenorrhea***

9. (Yes) weaned = shorter amenorrhea***

10. (Yes) supplements comprise 50 percent
of feeds = shorter amenorhea**

*p < 0.05
**p < 0.01
***p < 0.001
Source: World Health Organization (1998b).
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the suckling stimulus in these particular ways, some
other quantification of the suckling stimulus, such
as the frequency of breastfeeding or the longest in-
terval between suckling episodes, would have
proven to be statistically significant.

Supplemental Feeding. The role supplementa-
tion plays in the return of fertility is anything but
straightforward. A prevailing assumption is that
anything that decreases the child’s suckling behav-
ior or the need to suckle will be a secondary cause
of the recovery of fertility. Supplementation may
have the effect of decreasing hunger, thirst, and
possibly the emotional need for comfort, thereby
reducing suckling at the breast.

The pioneering work of the Medical Research
Council in Edinburgh found this to be the case
(Howie et al., 1981). In a sample of Scottish women,
the initiation of supplements to the infant occurred
very shortly before the first ovulation. Supplemen-
tation was thought to be causally related to the re-
covery of ovulation because of the close temporal
relationship between the two events. By contrast, in
studies in developing countries, instances have
been observed in which supplements are intro-
duced to the baby without an impact on the under-
lying maternal ovarian hormone profile (see Figure
21–4). In such cases, the supplements are usually
gradual additions to the baby’s diet, and, like the
maternal ovarian hormone levels, the breastfeeding
behaviors remain essentially unchanged. A study of
well-nourished Australian women who breastfed
for an extended period of time also did not find
supplementation to be associated with returning
fertility (Lewis et al., 1991), presumably because the
introduction of supplements was gradual and quan-
tities were small. By contrast, in the Scottish studies,
a supplement was generally a milk substitute that
was given as a replacement for a breastfeed, and the
suckling stimulus was thus decreased.

Supplementation has also been shown to have
an effect on the duration of lactational amenor-
rhea independent of breastfeeding frequency and
duration ( Jones, 1989; Benitez et al., 1992). It is
possible that supplementation changes some of 
the more elusive characteristics of breastfeeding,
such as suckling strength, rather than just frequency
and duration.

As seen in Box 21–1, five of the seven signifi-
cant infant feeding variables that predicted the re-

turn of menses in the large WHO study were actu-
ally measures of supplementation (WHO, 1998a).
The effect of supplementation on the return of fer-
tility is likely to be a function of the degree to which
weaning foods replace the suckling stimulus.

The strength and the nature of the relationship
between infant feeding characteristics (such as
breastfeeding frequency and time until supplemen-
tation) and the return of fertility changes with the
duration of lactation. For example, if the duration
of lactation is short, supplementation is probably
more strongly associated with the return of fertility
than if lactation extends over a long period.

The Repetitive Nature of the Recovery
of Fertility

Unpublished studies in France, the Philippines,
Australia, and Canada (reviewed in Kennedy, 1993)
found that a significant association exists between
the duration of lactational infertility after one preg-
nancy and the duration in the same woman after
her next pregnancy. These and anecdotal observa-
tions prompted the secondary analyses of large, ex-
isting datasets about the relationship between the
durations of lactational amenorrhea reported in
consecutive pregnancies.

In a large prospective study of Bangladeshi
women, 418 women were observed through the
course of breastfeeding two consecutive babies.
The length of amenorrhea while breastfeeding the
first child had significant predictive value for the
subsequent length of amenorrhea. The author con-
cluded that information on previous experience
with lactational amenorrhea should be incorpo-
rated into guidelines for the introduction of family
planning during lactation (Ford, 1992).

In the WHO Multinational Study of Breast-
feeding and Lactational Amenorrhea (WHO
1998b), the duration of lactational amenorrhea after
the previous pregnancy was recorded at the time of
admission. This single predictor was so highly sig-
nificant and explained so much of the variance in
the duration of lactational amenorrhea in the
prospective study that no other factor in a multi-
variate analysis was significantly associated with the
duration of lactational amenorrhea.

If a woman is to experience the same duration
of infertility (or of amenorrhea) while breastfeeding
two consecutive babies, the breastfeeding behavior
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FIGURE 21–4. The effect of supplementation on breastfeeding. (A) In one example, the introduction of supplements at postpartum week 28 had
no effect on breastfeeding frequency, duration, or the interval between feedings. (B) In another example, the introduction of supplements at about
week 9 coincided with a decrease in breastfeeding frequency and an increase in the longest interval between breastfeeds. Ovulation was still post-
poned for about 10 months, probably because breastfeeding frequency and duration were high enough. (Source: From Rivera, 1988.)
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is presumed to be roughly similar in both cases.
Then the amount of neurosensory stimulation re-
ceived by the mother through suckling would be
roughly the same, eliciting roughly the same fertil-
ity repressing effect in the woman. We can suppose
that this is likely to happen in many cases because
two factors would be roughly the same in both
breastfeeding couplets:

● The organism of the woman is the same; that is,
her basic physiology is roughly the same. (If
many years have passed between the pregnan-
cies, then the woman’s organismic responses to
reproductive hormones may have changed
somewhat with age.)

● The woman’s orientation to infant feeding, and
her ideas and habits about breastfeeding, prob-
ably remained constant across the two experi-
ences. Differences also are likely to occur if her
pattern of breastfeeding has also changed
markedly. However, the research to date sug-
gests that women generally can expect a simi-
lar pattern of recovery of fertility from one
birth to the next, provided that the breastfeed-
ing pattern does not change dramatically.

Of course, two infants with markedly different feed-
ing needs and personalities could cause different ef-
fects on the mother’s return to fertility.

In a later section, the timing of the introduction
of postpartum contraception will be addressed. As
suggested by Ford (1992), when the duration of the
previous length of lactational amenorrhea is
known, this may be a useful factor when making an
individual decision about the commencement of
postpartum contraception. In whole communities,
information about the average duration of lacta-
tional amenorrhea may inform programs as to the
most effective community approaches to postpar-
tum contraception (Weiss, 1993).

The Bellagio Consensus

By the late 1980s, researchers on five continents
had completed prospective studies of the changes
in ovarian hormones in breastfeeding women.
Many of these researchers assembled in Bellagio,
Italy to determine whether their various findings
about women with vastly different patterns of
breastfeeding behavior could be synthesized into a
statement about how breastfeeding women might
predict their recovery of fertility (Box 21–2).

BOX 21–2

The Bellagio Consensus

Lactational amenorrhea should be regarded
as a potential family planning method in all
maternal and child health programs in devel-
oping and developed countries.

Postpartum women should be offered a
choice of using breastfeeding as a means of
family planning, either to help achieve opti-
mal birth spacing of at least 2 years, or as a
way of delaying the introduction of other con-
traceptives. They should be informed of how
to maximize the antifertility effects of breast-
feeding to prevent pregnancy.

Breastfeeding provides more than 98 per-
cent protection from pregnancy during the
first 6 months postpartum if the mother is
“fully” or nearly fully breastfeeding and has
not experienced vaginal bleeding after the
56th day postpartum.

Source: Family Health International (1988);
Kennedy, Rivera, & McNeilly (1989).
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The basis for the consensus in 1988 was a body
of published and unpublished studies of the preg-
nancy rates (three studies in two countries), as well
as data on the probability of a recognizable preg-
nancy from prospective studies of the recovery of
ovulation during lactation (10 studies in seven
countries). Among these studies, the highest preg-
nancy rate reported in fully breastfeeding amen-
orrheic women during the first 6 months
postpartum was lower than 2 percent (Family
Health International, 1988; Kennedy, Rivera, &
McNeilly, 1989).

The Bellagio Consensus states that bleeding in
the first 56 days postpartum can be ignored. This
claim is supported by a prospective study of post-
partum bleeding in 477 experienced breastfeeding
women in the Philippines. A median duration of
postpartum bleeding of 27 days was reported,
which did not vary by age, parity, breastfeeding
frquency, or level of supplementation. Further-
more, over a quarter of these women experienced a
subsequent bleeding episode beginning not later
than postpartum day 56. Only 10 women may have
had their first cyclic menses before day 56. None
became pregnant, although not all were yet sexu-
ally active. (Visness, Kennedy, & Ramos, 1997). A
prospective study of 72 fully breastfeeding women
in developed countries found that nearly half expe-
rienced some bleeding or spotting between the
sixth and eighth weeks postpartum. Despite ovarian
follicular development in seven of the 72 cases,
there was no ovulation in any woman in the first 8
weeks postpartum. (Visness et al., 1997). Findings
from the WHO Multinational Study of Breastfeed-
ing and the return of menses are consistent with the
advice to ignore bleeding prior to postpartum day
56 (WHO, 1999a).

The Bellagio Consensus is important because it
reflects principles that are believed to be applicable
cross-culturally. Yet this aspect of the consensus is
also one of its weaknesses: by making generaliza-
tions that apply to a range of breastfeeding patterns
and practices, some possible situations could not be
accommodated. For example, in societies in which
a child is breastfed for 2 years or more, or among
La Leche League mothers in industrialized coun-
tries who choose to breastfeed for these longer pe-
riods, lactational amenorrhea alone may be a viable
marker of returning fertility. Cognizant of this,

Kennedy, Rivera, and McNeilly (1989, p. 485) cau-
tioned as follows:

Guidelines specific to a particular country or popu-
lation for using breastfeeding as a postpartum fam-
ily planning method can be developed based on this
consensus. Local infant feeding practices, the average
duration of amenorrhea and the ongoing changes in
women’s status and health practices should be con-
sidered in adapting these general guidelines.

The consensus is also important because it rep-
resents the framework for the actual use of lacta-
tional amenorrhea as a method of contraception.
Guidelines on how to integrate the Lactational
Amenorrhea Method (LAM) into family planning
and breastfeeding support programs have been de-
veloped based on the Bellagio Consensus (Labbok
et al., 1994).

During the 8 years after the Bellagio Consen-
sus, a new body of research was undertaken to test
the consensus prospectively. Four clinical trials of
the contraceptive efficacy of LAM were conducted
in Chile (Perez, Labbok, & Queenan, 1992), Pak-
istan (Kazi et al., 1995), the Philippines (Ramos,
Kennedy, & Visness, 1996), and in a multinational
study (Labbok et al, 1997). These studies found cu-
mulative 6-month lifetable rates of pregnancy dur-
ing correct use of the method of 1.0, 0.5, 1.5, and
0.6 percent, respectively. These studies observed
women who chose to use LAM as their postpartum
contraceptive method and were taught and actually
used the method. Other researchers conducted sec-
ondary data analyses on existing datasets (Short 
et al., 1991; Weiss, 1993; Rojnik, Kosmelj, & 
Andolsek-Jeras, 1995), and found that the protec-
tion from pregnancy under the LAM conditions
can outlast the parameters set in the Bellagio Con-
sensus. The largest secondary analysis is from the
WHO Multinational Study of Breastfeeding and
the Return of Menses in which the findings on preg-
nancy during lactation also uphold the Bellagio
Consensus (WHO, 1999b).

On the basis of these studies, as well as un-
published research from a variety of sources, sci-
entists who reconvened at Bellagio in 1995 were
able to conclude that “the Bellagio Consensus has
clearly been confirmed” (Kennedy, Labbok, & Van
Look, 1996).
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Having accumulated data and experience from
prospective clinical trials, the group at “Bellagio II”
was able to draw conclusions about the modifica-
tion of LAM on a local level:

(1) It is not possible to eliminate the amenorrhea
criterion.

Once menstruation has resumed, fertility is return-
ing, or already has returned. Menses is an absolute
indication of the need for another contraceptive
method if continued protection is desired.

(2) It may be possible to relax the full or nearly full
breastfeeding criterion.

If breastfeeding behaviors are sound and the in-
troduction of weaning foods is not accompanied
by a decline in any breastfeeding parameter, then
theoretically the full/nearly full breastfeeding cri-
terion may be relaxed. However, this possibility
requires more research since the breastfeeding stim-
ulus is what causes lactational amenorrhea, and
supplementation can (but does not always) affect
that stimulus.

(3) It may be possible to extend LAM beyond six
months postpartum.

In the clinical trials and the secondary analyses, the
protection provided by lactational amenorrhea be-
yond the sixth postpartum month––and hence dur-
ing supplemented breastfeeding––was found to be
relatively low in some settings––for example, 4–9
percent in the multinational study (Labbok et al.,
1997) and 0–5 percent in the Philippine clinical trial
(Ramos, Kennedy, & Visness, 1996). These rates
are not surprising since decades of retrospective re-
search reviewed above showed that 3–10 percent of
women conceive during lactational amenorrhea.
While these rates indicate significant protection
among successfully breastfeeding women using
LAM, many other modern contraceptives used cor-
rectly can provide better protection in the second 6
months postpartum. Although programmatic expe-
rience with the extension of LAM beyond 6 months
has produced some useful observations (Wade,
Sevilla, & Labbok, 1994; Cooney et al., 1996), no

rigorous, prospective data on “extended LAM”
from clinical trials are yet available.

A study of the efficacy of LAM among working
women in Chile reported a 6-month cumulative
pregnancy rate of 5.2 percent (Valdes et al., 2000).
This elevated pregnancy rate was among fully
breastfeeding women and suggests that despite ad-
equate milk production, frequent suckling as well as
full breastfeeding may be necessary to obtain the
full protection from LAM.

Sexuality
Human sexuality in the 21st century is as complex
as ever. Although the following discussion will pre-
suppose a stable union between a breastfeeding
woman and her male partner, this presupposition
is simply for convenience. Nevertheless, the ma-
jority of lactating mothers are heterosexual, and
there is little if any research about the sexuality of
breastfeeding single and lesbian women. It is likely
that much of the following discussion will apply to
all women.

This discussion is also based on the assump-
tion that libido or sexual desire is the main dri-
ving force or motivation for sexual expression
(although the desire to please one’s partner is also
recognized as a motivation). Yet many women have
intercourse against their will and/or without sex-
ual desire. This chapter does not consider the role
of breastfeeding in coercive or indifferent sexual
relationships.

Libido

There are at least five categories of factors that may
influence sexual drive or desire during lactation:

● Common situational factors unrelated to
breastfeeding

● Libido-inhibiting influences related to parturi-
tion

● Libido-inhibiting influences of lactation
● Libido-enhancing factors related to pregnancy,

birth, and lactation
● Lactation factors related to the breastfeeding

woman’s partner
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Common Situational Factors Unrelated to
Breastfeeding. Many preexisting factors that ei-
ther facilitated or inhibited sexual arousal before
pregnancy or birth will remain a part of a woman’s
living experience, family routine, or personal pref-
erence after the birth of the child. Preexisting fac-
tors that inhibit libido––such as the chronic illness
of one of the partners, fear of pregnancy, or lack of
privacy––persist and are unrelated to breastfeeding.
If a couple has a dysfunctional or unsatisfying sex-
ual rapport, this is no more likely to be sponta-
neously remedied by lactation than a faltering
marriage is to be “saved” by adding a child to the
family chemistry.

Conversely, there is no reason to assume that
individualized stimuli per se, such as a preferred
cologne, a special song, or candlelight, should lose
their excitatory effects because a baby joins the
family. Opportunity to attend to the old stimuli,
however, is another matter. Some of the preexisting
sexual stimuli or circumstances associated with sex-
ual opportunity may be decreased due to having a
young baby in the home. For example, the couple
may find that they now lack time alone and that
they endure constant interruptions––especially, it
seems, at night. The quiet evening at home may
seem gone forever.

Libido-Inhibiting Influences Related to Partu-
rition. Much of the natural process of physical re-
covery from vaginal delivery takes about 6 weeks,
although there is some variation across women.
Postpartum abstinence is sensible until the woman
decides that she has sufficient physical comfort to
resume sexual intercourse.

The tenderness from episiotomy or vulvo-
vaginal or perineal stress following vaginal delivery
usually lasts for several months. Although the
woman’s stitches may have healed, she may still ex-
perience discomfort upon intercourse. A study in
London found that 62 percent of 403 primiparas re-
ported dyspareunia (pain upon intercourse) in the
first 3 months after birth, dropping to half that per-
centage by 6 months (Barrett et al., 2000). In a
study of 93 parturients in New South Wales, Aus-
tralia, the median time required to achieve comfort
during intercourse was 3 months, with a range of
from 1 month to more than 12 months. Whether or

not the women had episiotomies (58 yes, 35 no) did
not affect the time until pain-free intercourse was
experienced, but this may be because of the com-
monness of tearing (69 percent) of the vulval tis-
sues, which required sutures in the women who did
not have an episiotomy (Abraham et al., 1990). In a
longitudinal study of 119 primiparous women at-
tended at a London teaching hospital, 40 percent
complained of soreness and occasionally painful in-
tercourse at 3 months postpartum (Robson, Brant,
& Kumar, 1981). Another study of British women
reported dyspareunia during the first postpartum
intercourse in 40 percent of mothers; of these, 64
percent refrained from further coitus after the initial
distressing event (Grudzinskas & Atkinson, 1984).
The anticipation of pain during intercourse may
cause the woman to avoid sexual suggestion. A
clear understanding of feelings and ongoing com-
munication may help the couple to defer inter-
course until some future time and to express their
love and caring in other ways.

Soon after delivery, women experience a pre-
cipitous decline in ovarian steroid levels. This dras-
tic hormonal change is sometimes associated with
noticeable mood changes. The immediate effect is
usually temporary and probably overlaps with the
period of postpartum abstinence. In some women,
postpartum depression can follow delivery immedi-
ately or occur after a few days or weeks. Although
the etiology of postpartum depression is not well
understood, this depression probably has both en-
dogenous and exogenous sources. Some women
experience emotional vulnerability when their
progesterone levels are low, as happens during the
postpartum period. (By way of analogy, the symp-
toms of premenstrual syndrome in the nonpregnant
woman are often relieved by progesterone admin-
istration.) The overwhelming needs of the new
baby plus other familial and extrafamilial responsi-
bilities are more than enough to make a normal
person weary (Figure 21–5). Thus exogenous
sources of postpartum depression should not be un-
derestimated. Depression is commonly character-
ized by a lack of sexual drive, and the “postpartum
blues” is no exception.

Even if the mother does not experience post-
partum depression, she will probably be spending
most of her emotional energy caring for and bond-
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ing with her newborn. This process is sometimes
likened to a love affair in which infatuation with
one’s beloved is like an obsession. It is difficult to
refrain from thinking about and doing things for the
object of one’s affection. Between mother and child,
this bonding serves exceedingly important func-
tions by creating an enduring parental talent and
commitment in the mother and a sense of trust and
security in the infant. However, this process can
preclude opportunity and emotional availability for
the partner.

Psychological factors unrelated to hormones or
to attachment can also be strong inhibitors of li-
bido. Fear of pregnancy can be an important in-
hibitor of sexual drive. If the new baby was
unplanned, especially if a contraceptive failure oc-
curred, sexual inhibition could understandably be
great. Parents of a firstborn sometimes have trouble
synthesizing the roles of “lover” and “mother” or
“father,” because the parental role was previously
understood subconsciously to be asexual. Colic or
minor or major problems with the infant can de-
crease sexual interest in either partner, and if a dif-
ficult parenting challenge is faced by a mother who
has no previous parenting experience, she may be
even less emotionally available to her partner. Pre-
existing marital difficulties may manifest them-

selves in an exclusive emphasis on the child and ne-
glect of the adult love relationship. One mother
suggested that the factors contributing to a decrease
in the frequency of sexual relations were not very
complex or deeply rooted and were probably unre-
lated to any particular psychological construct. She
declared simply, “Our priorities changed! When
you have kids, there are lots of other things to do,
and your values change.”

Libido-Inhibiting Influences of Lactation. Li-
bido is thought to be elevated during the middle
of the menstrual cycle in normal, nonlactating
women. The midcycle is the period during which
peaks in follicle stimulating hormone (FSH), LH,
and estrogen are observed. Accordingly, libido in
the breastfeeding woman may be linked to one or
more of these substances, or to a drop in prolactin
which, during breastfeeding, is elevated above the
levels in normally cycling women. The study of
parturients in New South Wales showed that breast-
feeding duration longer than 5 months was asso-
ciated with longer duration of discomfort during
intercourse as well as longer periods of lactational
amenorrhea (Abraham, 1990). This finding sup-
ports an association between the hormonal milieu
during breastfeeding and sexual activity. Alder and
Bancroft (1988) found that women who bottle-fed
tended to resume coitus earlier and had intercourse
more frequently than breastfeeders, which similarly
supports a hormone-libido association. However,
these same researchers had earlier found no rela-
tionship between basal prolactin levels, estrogen
levels, or even the return of follicular development
with measures of sexuality in breastfeeding women
(Alder et al., 1986). Some design problems could
account for these results––namely, the retrospec-
tive nature of the data collected, the small num-
ber of women under study, and the infrequent
intervals of data collection. A possible explanation
is that hormones may in fact exert some influence
over sexual desire, but that there are other factors
with greater influence over sexual behavior than
the hormonal milieu.

Nonbreastfeeding, postpartum women produce
low levels of estrogen until they begin to recover
fertility at 1 to 2 months postpartum. Among
breastfeeding women, the period of hypoestrogene-
mia can endure for the entire lactation course. As in
menopause, lactation-related hypoestrogenemia

FIGURE 21–5. The postpartum domestic scene. The
overwhelming needs of the new baby plus other fa-
milial and extrafamilial responsibilities are more than
enough to make a normal person weary.
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can cause the vaginal epithelium to be very thin
and to secrete little fluid during arousal. Dryness
and pain are experienced during intercourse and
vaginal tears are possible. The London study by
Barrett et al. (2000) found that although dyspareu-
nia declined greatly by the sixth postpartum month,
breastfeeding is one of the few predictors of this ex-
tended period of discomfort or pain, probably due
to vaginal dryness. Atrophy of the vaginal mucosa
can be relieved quickly and easily by the use of
inert, water-based lubricants. Estrogen cream is
sometimes prescribed for vaginal application and
yields satisfactory results in many cases (Wisniewski
& Wilkinson, 1991). However, the vagina is so ab-
sorptive that users should be alert to the possible
consequences of estrogen administration, such as
the recovery of ovulation and a decrease in breast-
milk production.

As if the emotional demands of parenthood
are not enough, breastfeeding adds another di-
mension of complexity. Exhaustion may be the
most pervasive inhibitor of sexual desire. The Lon-
don study of primiparous women by Robson,
Brant, and Kumar (1981) reported that 25 percent
of mothers indicated that tiredness reduced their
libido and/or enjoyment of sex. Of course, the non-
breastfeeding woman with a new infant is also vul-
nerable to exhaustion, especially if she has other
small children to care for. Yet breastfeeding women
may be more vulnerable if frequent night feeding
disturbs their sleep. If the breastfeeding child sleeps
in the parents’ bed, this may afford the mother a
better night’s sleep. Conversely, the presence of
the child could inhibit sexual expression, in which
case the couple could choose another site for love-
making.

Emotional attachment between the mother and
child is thought to be more intense if the dyad is
breastfeeding rather than bottle-feeding (Bottorff,
1990; Virden, 1988; Wrigley & Hutchinson, 1990).
Emotional availability of the mother for her sexual
partner may be correspondingly reduced. One
mother described these feelings during lactation:

When you are home and you touch, hold, hug, and
nurse all day, you’re not so interested in it when your
husband walks through the door. But then his day
has been all talk all day and no touch, and he’s
ready. It creates a problem. (Riordan, 1983)

Some men may feel that they are in competi-
tion with the baby, not only for the breastfeeding
woman’s attention but for her breasts. The woman’s
breasts are often an important aspect of eroticism
for the couple. If either or both partners feel that
the breasts are “off limits” for sexual play because
the woman is producing milk, then the couple’s
sexual expression may be negatively affected. Even
if the couple feels no taboo about the woman’s
breasts, there may be a dislike of milk leakage and
a fear of eliciting it. The breasts may be tender, and
the new mother may be tired of having her breasts
“handled” (Figure 21–6). Conversely, there is little
harm in breast stimulation and even suckling by the
woman’s partner, especially after the baby has had
his fill. The partner may actually help to prevent or
relieve engorgement by periodically stimulating
milk secretion or ejection.

Libido-Enhancing Factors Related to Preg-
nancy, Birth, and Lactation. Especially in the
context of a planned pregnancy, the birth can be a
positive and fulfilling experience, and many 
couples express this mutual happiness in lovemak-
ing. Childbirth is a major life event, and when this
occurs under emotionally and physically healthy
conditions, sexual expression can be particularly
joyful and rewarding.

FIGURE 21–6. To touch or not to touch? If the breasts
are “off limits,” sexual expression may be negatively
affected.
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In contrast to the possible inhibitors mentioned
earilier, pregnancy, childbirth, and breastfeeding
can also have the effect of magnifying an apprecia-
tion of the womanliness of the mother by her part-
ner. For example, to some men and women, the
shape or fullness of the lactating breasts is particu-
larly arousing.

The breastfeeding woman may feel more inter-
ested in sexual relations after a few months post-
partum because of the interaction of some of the
factors mentioned. Her perineum is less tender, she
may be experiencing some ovarian activity, she no
longer has the body shape of a pregnant woman,
and she feels more normal. One mother described
it this way:

To me, sex is best of all during the later breastfeeding
period because (1) I feel physically better than at any
other time, (2) no fear of pregnancy and no contra-
ceptives needed because for me breastfeeding is a
100% effective contraceptive for at least one year
after the birth of a baby, and (3) there is something
about nursing a little baby that gives you an “all’s
right with the world” kind of feeling. I feel so happy
and loving toward my whole family, husband, and
other children as well as the baby. Sex just seems to
be a nice, natural expression of this good feeling.
(Kenny, 1973)

Human sexual expression can be a creative ac-
tivity in addition to being procreative. It is also obvi-
ously a personal endeavor for the lovers as
individuals and as a couple. For this reason, some
potentially inhibiting factors may actually be arous-
ing factors that add to the likelihood that the couple
will have sexual intercourse. For example, one 
couple may make love more frequently in times of
stress, while another couple may experience a
paucity of emotional reserve for lovemaking under
the same circumstances. The former pattern may be
quite functional because orgasm helps to release ten-
sion and promotes relaxation and a feeling of well-
being, thus providing one or both partners with
more psychic energy with which to cope with the
causes of stress. For some couples, pregnancy itself
often stimulates erotic responses. Therefore to some
people, having given birth and becoming nonpreg-

nant again may be less sexually stimulating than
being “great with child.” Because each person and
each couple is unique, any discussion of sexuality
during lactation must be couched in generalities, rec-
ognizing that individual expression varies widely.

Barrett et al. (2000) reported that most women
experience change in their sexual practices after
delivery. The frequencies of intercourse and oral
sex were reportedly lower after delivery, but 10
percent of women reported better quality in their
sex lives. Very few women talk to their health-care
professional about their sexual health. It seems pos-
sible that many couples could have better sexual
satisfaction equipped with a few simple facts and
some lubricant.

Factors Related to the Breastfeeding Woman’s
Partner. The possibility of role conflict has al-
ready been mentioned and is a reminder that men
also experience psychological adjustments to ac-
commodate the major life event of birth. No doubt
the experience is most profound the first time that
a man becomes a father. While the male partner is
often assumed to be ever ready, willing, and want-
ing sex, this is an overgeneralization, possibly re-
flecting the relative lack of a cycle in the male
capacity to fertilize. Men are subject to libidinal in-
fluences in everyday life, and, analogous to the fe-
male perspective discussed at the beginning of this
section, these facilitators and inhibitors do not dis-
appear with the birth of a child or during the lacta-
tion course of a partner.

When the man has witnessed his pregnant part-
ner’s metamorphosis into lactating mother, this
may affect his perception of her as a sex partner, ei-
ther because of her body’s obvious changes or be-
cause of the meaning he ascribes to her maternity.
Motherhood or lactation may make her more or
less sexually appealing to him.

Fear of hurting a postpartum woman during
vaginal intercourse may inhibit male sexual expres-
sion. A man may feel guilty for desiring his breast-
feeding partner if he perceives that she has “more
important” maternal matters. Identifying and talk-
ing about their sexual feelings, desires, and inhibi-
tions, while earnestly caring for the welfare of each
other, can help the couple through this sometimes
awkward period.
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Sexual Behavior During Lactation

In order to measure a level of sexual functioning
or behavior in breastfeeding women, researchers
have studied the resumption of postpartum inter-
course and coital frequency. First, intercourse and
coital frequency are relatively easy variables to
quantify, although they certainly do not yield a
complete understanding of sexual practices during
lactation. Unfortunately, little qualitative informa-
tion about sexual behavior during lactation is re-
ported in the scientific literature. Few studies of
sexual behavior during lactation contain large num-
bers of subjects, and the results of the studies are
sometimes contradictory.

First Postpartum Intercourse. In one study in
the postnatal hospital clinic of a city in England,
328 women were interviewed. By the time of the
postnatal visit, 51 percent had already resumed in-
tercourse, which was most frequently (the mode)
during the fifth week postpartum (Grudzinskas &
Atkinson, 1984). In the London study, 62 percent of
women resumed sexual intercourse by the 7th or
8th week postpartum (Barrett et al., 2000). An in-
tensive study of 25 breastfeeding women in Edin-
burgh, Scotland, found that 6 to 7 weeks was the
mean time preceding initial postpartum inter-
course. In a prospective study of 130 breastfeeding
women in Santiago, Chile, the participants had
“usually” resumed sexual relations by the begin-
ning of the second month (Diaz et al., 1982).

A population-based survey of 3080 parturients
was conducted in Cebu, the Philippines, where
breastfeeding is the norm. The study included all
identified pregnancies in 27 administrative districts
in and around metropolitan Cebu. Sixty percent of
women returned to coitus by 8 weeks postpartum
(Udry & Deang, 1993). A study of 485 LAM users
in Manila, the Philippines reported a median time
to the resumption of coitus of 7 weeks (Ramos,
Kennedy, & Visness, 1996). In a study involving 27
breastfeeding women in Bangkok, Thailand, the
mean time until the first postpartum coitus was 7.8
weeks, although the range of time until the first
coitus was from 3 weeks to more than 21 weeks
postpartum (Israngkura et al., 1989). Although this
is a small and nonrepresentative study, the women

recorded coitus data prospectively, unlike the
methodology used in population-based surveys. In
a study of 399 LAM users in Pakistan, three quar-
ters of the volunteers were from the city of Karachi.
By the end of the second month, 80 percent re-
ported that they were sexually active, up from 14
percent in the first month (Kazi et al., 1995). The
Cebu, Manila, Bangkok, and Karachi studies show
that the postpartum resumption of sexual activity in
urban areas of Asian developing countries typically
occurs by 7 to 8 weeks.

Whether the average time to the resumption
of sexual relations during breastfeeding is 4 weeks
or 8 weeks, large numbers of women are sexually
active before the traditional time of the postpar-
tum check-up––i.e., 6 weeks postpartum. As will
be discussed below, an argument can be made to
schedule the postpartum visit on the basis of the
time that the woman needs a provider to deliver
her chosen contraceptive method. Of course, the
new mother should always have access to care in
the event of unexpected pain, vaginal discharge,
or other physical concerns. Given that the major-
ity of women have some sexual discomfort or con-
cerns postpartum, health professionals should
discuss sexual issues––actual or potential––when
counseling on contraception.

Postpartum Coital Frequency. An analysis of
retrospective and prospective data on coital fre-
quency was performed using information provided
by 91 nonpregnant, nonlactating women in North
Carolina who were married or living with a male
partner as if married. First, the women reported
from memory their “usual” weekly frequency of
sexual intercourse. Then they recorded each morn-
ing, for 1 to 3 months, whether they had intercourse
during the previous 24 hours. The women reported
a significantly higher frequency of coitus for the pe-
riod prior to the first interview (2.5 times per week)
compared with their later prospective recordings
(1.7 times per week)––an average of 0.8 episodes
per week. This overestimate occurred uniformly in
subgroups of women and was thought to be caused
by the women’s tendency to report a frequency that
would exist in the absence of travel, illness, menses,
and other influencing factors. The prospective data
showed trends toward decreased coital frequency
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with increasing age, education, income, and dura-
tion of relationship. Also, women currently using
an intrauterine device (IUD) or who had had a
tubal ligation had intercourse twice as often (2.0
times per week) as women with “no” contraceptive
use (1.1 times per week) (Hornsby & Wilcox, 1989).
Although the North Carolina analysis is a study of
the methodology for obtaining information about
coital frequency, it offers a clear example of the po-
tential bias incurred with the use of retrospective
data. Although it is a study of normally cycling
women, it provides a good context in which to view
studies of coital frequency during lactation.

In the aforementioned study in Santiago, Chile,
the reported coital frequency ranged from one to
six times per week in the first 6 months postpartum
among breastfeeding women (Diaz et al., 1982).
Conversely, the Cebu study found a remarkable
lack of variance in coital frequency in the first 6
months postpartum. These women were asked
every 2 months about the frequency of intercourse
in the previous week. After controlling for a large
number of potentially influential factors, coital fre-
quency of 0.5 to 0.6 times per week did not vary
meaningfully with any of the demographic or situa-
tional factors observed (Udry & Deang, 1993).

The variability in coital frequency in the Cebu
study could not be well explained by factors such as
age and education. Other factors, such as fear of
pregnancy, may be stronger correlates of sexual be-
havior, as may psychological factors, such as per-
ceived locus of control (the perception that one is in
control of one’s life and fate rather than the victim
of forces outside oneself).

In the aforementioned study in Manila, coital
frequency averaged three times per month among
LAM users (Visness & Kennedy, 1997). In this
study of breastfeeding women, the number of living
children was unrelated to coital frequency, while
maternal age was related in two ways: younger
women reported an increase in frequency with time
postpartum, and their overall frequency was greater
than that reported by older women.

On an individual basis, coital frequency may
only be important to know so that it may be com-
pared with frequency before the pregnancy and/or
the birth. An Edinburgh study prospectively mea-
sured coital frequency during weeks 12 to 24 post-
partum and found a mean frequency of 1.2 times per

week. The recalled prepregnancy frequency was 2.6
times per week (p < .01) (Alder et al., 1986). In light
of the findings of Hornsby and Wilcox (1989), it is
possible that the retrospectively generated prepreg-
nancy frequency was an overestimate. Also, it is not
clear whether the prepregnancy period being re-
called is a time in which pregnancy was actively
sought, which could inflate sexual frequency above
previous or later levels for the couple. 

Does breastfeeding affect the resumption of sex-
ual activity or coital frequency? Survey data from
Bangladesh (Islam & Khan, 1993) and the Philip-
pines (Udry, 1993) show lower coital frequencies
among breastfeeding than nonbreastfeeding wo-
men. Alder and Bancroft (1988) reported that, when
compared with bottle-feeders, breastfeeding women
showed a lower preferred frequency of intercourse;
delayed the resumption of coitus for a longer pe-
riod; had a greater reduction in sexual interest and
enjoyment compared with prepregnancy levels; ex-
perienced more pain during intercourse; and were
slightly more depressed at 3 months postpartum. All
of these differences disappeared by 6 months except
for dyspareunia. The findings of Barrett et al. (2000)
corroborate this conclusion.

By contrast, works by Masters and Johnson
(1966) and by Kenny (1973) reported a more
prompt return of sexual desire, plus a return to
higher levels of sexual functioning, among breast-
feeding women than among bottle-feeders. These
earlier works were conducted during a time and at
locations in which breastfeeding was not popular. It
is unknown whether women who were less sexually
inhibited were the ones who breastfed.

Robson, Brant, and Kumar (1981) reported that
breastfeeding showed no influence over several in-
dices of maternal sexuality in 119 primiparas in
London. Grudzinskas and Atkinson (1984) reported
that breastfeeding was not related to the resump-
tion of coitus in their sample of 328 women. Na-
tionally representative data from Thailand show
that there is no overall difference in coital fre-
quency between breastfeeders and nonbreastfeed-
ers, except for a reduced frequency among women
who breastfeed six or more times at night (Knodel
& Chavoyan, 1991).

What do these conflicting results mean? Does
breastfeeding stifle sexual experience, accelerate it,
or neither? Conflicting results can be due to differ-
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ences in research methodology or to cultural
norms. Additional psychological, behavioral, and
biological hypotheses are needed. Can breastfeed-
ing have either an inhibiting or a stimulating effect?
Perhaps breastfeeding is a swing factor, sometimes
enhancing sexual feelings and sometimes acting as
the obstacle to their expression.

Contraception
During lactation, the choice of whether to practice
contraception, and if so which method, requires dif-
ferent considerations compared with the same
choice during the nonlactating state (Figure 21–7).
The array of available family planning methods has
been put into a hierarchy according to their general
advisability for use during breastfeeding (Labbok et
al., 1994). The hierarchy of family planning options
(Table 21–1) places nonhormonal methods as the
first choice, progestin-only methods as the second
choice, and methods containing estrogen as a dis-
tant third to be used only when other methods are
unavailable. This hierarchy is consistent with guide-
lines published by the World Health Organization
(2000, 2002), the International Planned Parenthood
Federation (1996), and the Technical Guidance
Working Group (1997).

The Contraceptive Methods

The following discussion describes the advantages
and disadvantages of various contraceptive meth-
ods used during lactation. It is not intended to be
an exhaustive exposition of the methods. Instead
it emphasizes the implications of the use of the
methods for the breastfeeding mother and baby.
A fully detailed discussion of instructions for use,
as well as the contraindications of each method
unrelated to breastfeeding, can be found in the
most recent edition of Contraceptive Technology
(Hatcher et al., 1998).

Almost every method of family planning can
be used during breastfeeding, but the timing of the
introduction of the methods can vary profoundly.
The question of when to start using a contraceptive
will be revisited at the end of this section, and is
also an integral aspect of LAM. It bears repeating
that hormonal methods containing estrogen should
be avoided during breastfeeding to the degree pos-
sible and reasonable.

Nonhormonal Methods. The permanent meth-
ods of family planning––now the most popular cat-
egory of methods in the United States––all fall
under the nonhormonal method category. They are
highly appropriate methods provided that a couple
wishes to prevent any future pregnancy, has been
properly counseled, fully appreciates the irre-
versibility of the procedure, and is fully satisfied
with the decision to use a permanent method.

When a permanent method is indicated, vasec-
tomy is one of the most appropriate alternatives
available, because it is safe and effective and should
have no effect whatsoever on lactation. After the
vasectomy, the male reproductive tract continues to
clear itself of sperm during about 20 ejaculations. If
the woman is not pregnant, the couple needs to use
a second method of contraception for a period of
time in order to be fully protected. The couple may
feel that the vasectomy is ideally timed either dur-
ing the pregnancy itself or in the first few months
postpartum, especially if the current pregnancy was
unplanned. In an era of only one or two children
per family, however, the presumed final pregnancy
often is highly planned. If so, couples may feel
more comfortable postponing vasectomy until after
the pregnancy, in case a miscarriage should occur,
or even until after the infancy period of the child.

Female sterilization carries several advantages. It
is safe, effective, and relatively convenient since it
can be performed on the delivery table. Contrary to
previous assumptions, a small risk of female steril-
ization failure can persist for at least a decade, but
this risk is smallest after partial salpingectomy com-
pared with other methods of tubal occlusion (Peter-
son et al., 1996).

There is a potential negative effect of the steril-
ization procedure on lactation, in that the general
anesthesia used may synergistically interfere with
the early breastfeeding pattern. The mother needs
time to recover from the anesthesia, and during this
period she is not breastfeeding. By the time she be-
gins to breastfeed, the anesthetic agent has passed
into her milk, contributing to the baby’s drowsiness
and making it difficult to feed effectively. In addi-
tion, any pain she feels may temporarily reduce her
ability or desire to breastfeed, and it may limit her
options for comfortably positioning herself or 
her infant for breastfeeding. If the mother is experi-
enced and/or well counseled, and if hospital staff
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Table 21–1

FAMILY-PLANNING OPTIONS AS THEY RELATE TO THE SPECIFIC
CONCERNS OF BREASTFEEDING WOMEN

Method Advantages Disadvantages Comments

Condoms

Diaphragms

Spermicides

Intrauterine devices (IUDs)

Natural family planning 
(periodic abstinence)

Vasectomy (voluntary male
surgical sterilization)

Tubal ligation (voluntary 
female sterilization)

Progestin-only methods (mini-
pill, injectables, implants)

Combined oral contraceptives
(estrogen and progestin)

No effect on breastfeeding;
very effective if used cor-
rectly.

No effect on breastfeeding;
effective if used 
correctly.

No effect on breastfeeding;
effective if used 
correctly.

No effect from IUD itself on
breastfeeding;
effective.

No effect on breastfeeding;
effective if used 
correctly.

No effect on breastfeeding;
nearly 100% effective.

No direct effect on breast-
feeding; nearly 100% 
effective.

Effective; may increase milk
volume. Effectiveness during
breastfeeding approaches that
of combined pill.

Very effective.

May be irritating to vagina
and require additional lubri-
cation.

Diaphragm must be refitted
postpartum after uterus has
returned to prepregnancy
size.
May be irritating to genital
area and to the male partner.

Possible risk of expulsion and
uterine perforation if not
properly placed or if inserted
prior to 6 weeks postpartum.
May require extended peri-
ods of abstinence. Requires
ability to interpret fertility
signs during breastfeeding.

Minor surgery with chance of
side effects; irreversible.

Minor surgery with chance of
side effects; irreversible. Pos-
sible short-term mother–
infant separation. Anesthesia
can pass into milk in small
amounts.

Some hormone passes into
breastmilk.

Estrogens reduce milk supply.
Some hormone passes into
breastmilk.

Offers some protection
against sexually transmitted
diseases. No risks to mother
or child.
Not widely available. Effec-
tiveness depends on use with
a spermicide.

Small amount may be ab-
sorbed into maternal blood
and some passage into milk:
no known effect on infant.
Delay insertion until after 6
weeks postpartum.

Additional training may be
necessary to interpret signs
and symptoms of fertility dur-
ing lactation. Calendar
rhythm method alone has 
little value prior to first 
ovulation.
Recommended if no more
children are desired. Counsel-
ing for couples. No risk to
mother or child.
Recommended if no more
children are desired. Coun-
seling for couples.

No evidence of adverse effect
on infant from small amount
of hormone that passes into
breastmilk.

No evidence of direct nega-
tive effect on infant; however,
does suppress milk supply
and leads to earlier cessation
of breastfeeding. If these
methods cannot be avoided,
breastfeeding can and should
continue.

First choice: nonhormonal methods

Second choice: progestin-only methods

Third choice: methods containing estrogen

Source: Labbok et al. (1994). Guidelines: breastfeeding, family planning, & the lactational amenorrhea method.
Adapted with permission of the Institute for Reproductive Health, Georgetown University.
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does not interfere by bottle-feeding the baby, this
interruption of early breastfeeding should not have
serious consequences for lactation. Regional or
local anesthesia is preferable to general anesthesia,
and should be sought when reasonable. The
mother should breastfeed just before the adminis-
tration of the anesthetic and delay somewhat the
breastfeed after the procedure to minimize the in-
fant’s exposure to the anesthetic agent (American
Academy of Pediatrics, 2001).

Studies reviewed in the early 1980s have re-
ported that up to 7 percent of women express regret
about tubal sterilizations (Divers, 1984; Grubb et al.,
1985). In general, regret over the procedure and/or
desire for reversal has been associated with younger
age (e.g., under 30) or low parity at the time of the
procedure, as well as remarriage, the death of a

child after the procedure, and having the procedure
with a concurrent cesarean section or during the
puerperal or postabortion period. Occasionally,
lower socioeconomic class and lack of having a
child of a specific gender have also been associated
with regret over having the procedure. It is possible
that regret is intensified when pre-, post-, and in-
traprocedural factors interact––for example, when a
young woman with few children is sterilized imme-
diately postpartum, and she later remarries.

Of more than 5000 women in the Collabora-
tive Review of Sterilization, a multicenter prospec-
tive observational study conducted in the United
States, 2.0 and 2.7 percent reported that they re-
gretted their sterilization 1 and 2 years after the pro-
cedure, respectively. The preoperative risk factors
for experiencing regret after 2 years were identified
as an age of less than 30 and (for whites) concurrent
cesarean section (Grubb et al., 1985). Chi et al.
(1989c) also reported that women whose tubal liga-
tions were combined with the cesarean procedure
were more likely to have characteristics associated
with later regret.

Counseling is crucially important when helping
women or couples to select the best family planning
approach for them. When a permanent method is a
serious consideration, counseling must begin long
before the procedure and be repetitive. This may
be especially important when younger women of
low parity express an interest in the procedure dur-
ing the puerperium, as well as when young men
under the same conditions consider vasectomy.

The Lactational Amenorrhea Method (LAM) is the
proactive use of lactational infertility as a contracep-
tive method during the period of lactational amen-
orrhea, under very specific circumstances: (1) the
woman is breastfeeding her child exclusively (or
nearly exclusively)––i.e., no supplemental feedings;
(2) the woman has experienced no vaginal bleeding
or spotting after lochia ends (all bleeding, spotting,
or bloody vaginal discharge before postpartum day
56 can be ignored); and (3) the child is less than 6
months of age. LAM is based on the Bellagio Con-
sensus (Kennedy, Rivera, & McNeilly, 1989; Lab-
bok et al., 1994). LAM is a temporary method of
family planning. Another contraceptive method
should be used immediately when LAM expires for
continued pregnancy protection (Kennedy, Lab-
bok, & Van Look, 1996; Van Look, 1996). Experi-

FIGURE 21–7. Family planning care at an Egyptian
health center, where maternal and child health ser-
vices are also included. According to the WHO perspec-
tive, family planning is concerned with the quality of
life. It is a way of thinking and living that promotes the
health and welfare of the family group and thus con-
tributes to economic and social development.
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ence with LAM is growing, but it is still limited in
the United States. LAM may prove to be a useful
stopgap method for women who are delaying the
use of a hormonal or a permanent method, but ac-
cess to continuing protection should be ensured.

Nonhormonal intrauterine devices (IUDs) have
been shown to have either no effect or a positive ef-
fect on lactation (Koetsawang, 1987). One study
found Copper T-380A IUD insertion easier and less
painful during lactation, with possibly higher contin-
uation rates than in nonlactating women (Chi et al.,
1989a, 1989b). IUDs inserted during the postpartum
period tend to be expelled more frequently than
IUDs inserted at other times. However, insertion
immediately after delivery of the placenta (within 10
minutes) by an experienced person who places the
device high in the fundus significantly reduces the
chance of expulsion (Chi & Farr, 1989). IUDs in-
serted within 10 minutes of placental expulsion have
not been associated with excessive bleeding or en-
dometritis (Welkovic et al., 2001). Breastfeeding has
not been found to increase the risk of expulsion
when the device is inserted at this time or after the
postpartum period (Chi et al., 1989a; Cole et al.,
1983). Ideally, the IUD should be inserted immedi-
ately after placental delivery, or within 48 hours, or
after 6 to 8 weeks, or with care and infection prophy-
laxis after 4 to 6 weeks, in this order (O’Hanley &
Huber, 1992). An IUD can also be inserted follow-
ing a cesarean delivery through the uterine incision.

Because of the advantages of immediate post-
placental insertion, contraceptive counseling and in-
formed consent to IUD insertion should occur long
before labor and delivery. Counseling on postinser-
tion care is also important. Women should be en-
couraged to have early postpartum checkups and to
return if the IUD thread is missing, because expul-
sion, if it occurs, often does so soon after insertion.

A study of US women found the risk of uterine
perforation to be significantly elevated in women
who were breastfeeding at the time of insertion
(Heartwell & Schlesselman, 1983). A small, non-
comparative study in Sweden drew the same con-
clusion (Andersson et al., 1998). However, large
studies have been unable to confirm this (Chi, Feld-
blum, & Rogers, 1984; Farr & Rivera, 1992). Inser-
tion by an experienced person is thought to
minimize the risk of perforation.

Little research has been conducted on the ef-
fectiveness of barrier methods used during lactation.

Clinical trials of contraceptive efficacy have delib-
erately excluded breastfeeding women because
their naturally subfertile state may influence preg-
nancy rates. The relative effectiveness of the vari-
ous barrier methods vis-a-vis each other is probably
maintained during lactation.

Barrier and/or spermicidal methods are widely
used contraceptives among lactating US women.
Several characteristics of these methods make them
particularly attractive during the breastfeeding pe-
riod. Condoms, diaphragms, and spermicides are
all coitus-dependent methods. Even if couples pre-
fer other methods, they may find these methods
useful if they are having intercourse less frequently
than before the pregnancy. The lubricative effect of
the spermicide can be welcome if the woman experi-
ences vaginal symptoms from estrogen suppression.
The contraceptive diaphragm and the cervical cap
should not be used in the first 6 weeks postpartum
and may not be able to be fitted properly earlier.
The condom is a good barrier method choice during
the early postpartum period. Condoms can be pur-
chased with or without a lubricant coating and/or a
spermicide in the reservoir. A condom used with a
spermicide, whether applied by the user or as part
of the condom itself, should have better contracep-
tive efficacy than the condom alone.

The diaphragm that a woman used prior to
her pregnancy is apt to be unsuitable in size after
childbirth. A new diaphragm can usually be prop-
erly fitted at 6 weeks postpartum (and in some
cases sooner), but some breastfeeding women may
find the fitting process to be too uncomfortable for
many weeks. In this case the couple may wish to
abstain or to use lubricated condoms, a spermi-
cide, or LAM until vaginal lubrication is more nor-
mal. If the woman will be sexually active before
her diaphragm can be sized, she should use an-
other method––such as condoms or LAM––in the
interim. With the gain or loss of every 10 pounds,
a new diaphragm may need to be sized in order
to achieve effective protection, and a clinical gy-
necologic visit should be sought for this purpose.
The diaphragm should always be used with a sper-
micidal cream or jelly.

Spermicidal cream, jelly, foam, or foaming
tablets used alone are not as effective in preventing
pregnancy as a spermicide used with a barrier, such
as a sponge, diaphragm, or condom. However,
spermicides used during breastfeeding, especially
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during the period of LAM protection, should result
in a higher level of effectiveness due to double pro-
tection. They also represent a significant improve-
ment over unprotected intercourse, and they have
the advantage of being widely available and can be
purchased over the counter.

The Billings’ Ovulation Method and the Symp-
tothermal Method are considered to be modern nat-
ural family-planning (NFP) methods because they are
based on sound scientific research. The methods re-
quire abstinence from intercourse during the fertile
period, which is identified by observing the
woman’s physical signs and symptoms––e.g., vol-
ume, color, stretchiness, sensation, and clarity of
cervical mucus; basal body temperature; cervical
position; and breast tenderness. The modern nat-
ural methods are highly effective when used cor-
rectly, but most studies observe a great deal of
incorrect use. Incorrect use is usually the failure to
abstain from intercourse during the fertile period
rather than a misunderstanding of the method or
how to use it. Knowledge of the fertile period is also
useful for achieving pregnancy.

Modern NFP methods have been adapted for
use during lactation. A Basic Infertile Pattern (BIP)
of fertility symptoms (such as cervical mucus) is 
established during a two-week period of absti-
nence. Thereafter, every other night is available for
intercourse unless there is a change in the BIP,
which then requires additional abstinence accord-
ing to method-specific rules (Parenteau-Carreau &
Cooney, 1994).

The effectiveness of NFP methods during
breastfeeding has seldom been systematically eval-
uated. As with the study of other contraceptives,
most previous efficacy research has excluded all
but ostensibly normally cycling women. One study
of breastfeeding women observed a poor associa-
tion between estrogen metabolite excretion and
women’s reports of the cervical mucus symptom
that is regulated by estrogen (Brown, Harrison, &
Smith, 1985). Basal body temperature is unknow-
able unless the woman has at least 6 hours of 
uninterrupted sleep; this requirement excludes
many fully breastfeeding women, particularly in
the early months of lactation. One prospective
study of the symptothermal method used during
breastfeeding found that the method is highly sen-
sitive although not very specific in its ability to de-
termine which days are fertile. That is, fertile days

are identified very well, but the method also re-
quires abstinence on many days that probably are
not fertile. Thus, correct use of the method during
breastfeeding should result in a high degree of pro-
tection from pregnancy, but requires more absti-
nence than is necessary to prevent pregnancy
(Kennedy et al., 1995). The requirement for some-
what more abstinence than is absolutely necessary
is intentionally built into the method in order to
err on the side of pregnancy avoidance. It is not
at all clear whether the amount of abstinence re-
quired by NFP methods used during breastfeed-
ing is a hardship on couples. If coital frequency is
low at this time anyway, and if the BIP is clear
and consistent, abstinence may not be a problem.
Under opposite circumstances abstinence may be
difficult. Thus, NFP leaders recommend that
breastfeeding users first apply the rules of LAM in
order to eliminate the need for abstinence for up
to 6 months postpartum (Parenteau-Carreau &
Cooney, 1994).

Although NFP methods can be taught and
learned in simple terms (and illiterate women in
many countries have learned to use the modern
NFP methods), learning apparently is easier dur-
ing normal cycles compared with the hypoestro-
genic period of lactation. There may be an excess
risk of unplanned pregnancy after the first post-
partum menses in new users, since the changing
fertility symptoms may be especially difficult to in-
terpret (Labbok et al., 1991). Therefore, couples
who wish to use natural methods to space or limit
pregnancies during lactation are at an advantage
if they have learned how to use their NFP method
of choice prior to conception and subsequent lac-
tation. However, one ovulation method study in
Chile found a 12-month pregnancy rate of 11.1 per-
cent during breastfeeding, but only 2 percent at 12
months were determined to be method failures
(Perez et al., 1988).

Hormonal Methods. Hormonal contraceptive
methods are not the category of first choice for
breastfeeding women (International Planned Par-
enthood Federation [IPPF], 2002; WHO, 2000).
The main reason is that steroid hormones, natural
or synthetic, are transferred into the breastmilk to
various degrees ( Johansson & Odlind, 1987). The
effect of the infant’s exposure to exogenous hor-
mones is presumed to be minor because very small
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amounts of hormone are excreted in the milk or ab-
sorbed by the infant. Since the fetus is exposed to
very high levels of progesterone in utero, exposure
to small quantities of progestins in breastmilk may
be of no consequence. Nevertheless, the degree to
which exogenous hormones can be cleared by the
neonate is unknown. Plasma does not bind steroids
well, the immature liver does not metabolize them
well, and newborn kidneys are assumed to excrete
inefficiently. Excess steroids or their metabolites
may attach to receptor sites in the brain or repro-
ductive organs (Harlap, 1987), which may be espe-
cially concerning in the first few months of life
when extrauterine central nervous system growth is
most rapid (Diaz, 2002). The long-term effects of
consumption of exogenous steroid hormones on
development are as yet unknown. Although the
concern about infant exposure to exogenous hor-
mones is theoretical, avoidance of exposure in the
early weeks or months is urged because its effects
are unknown, and other contraceptive methods are
available.

Progestin-only Hormonal Methods. It is rec-
ommended that the use of progestin-only hormonal
methods be delayed for at least 6 weeks postpartum
(IPPF, 1996, 2002; WHO, 2000; TGWG, 1997) to
avoid neonatal exposure to the steroid hormone.
Since other temporary methods, such as barriers
and LAM, should be available to the breastfeeding
woman, and since coital frequency can be low dur-
ing the first 6 weeks postpartum, the use of a stop-
gap method in the early postpartum period is a
reasonable approach.

Progestin transfer to the infant varies across for-
mulations of progestin-only methods. The esti-
mated dose consumed by the infant is much smaller
with pills and implants than with injectables. An
implant that delivers orally inactive progesterone
(i.e., Nesterone or Elcometrine) is available in some
countries and would be a better progestin-only al-
ternative than Norplant or Implanon during breast-
feeding (Diaz, 2002).

Progestin-only pills (McCann et al., 1989; Mog-
gia et al., 1991; Sinchai et al., 1995), injections
(Hannon et al., 1997), and subdermal implants
(Coutinho et al., 1999; Reinprayoon et al., 2000;
Massai et al., 2001; Schiappacasse et al., 2002) are
not associated with reduced milk production,

breastfeeding frequency, or impaired infant growth
or early development, even if initiated before 6
weeks postpartum. (WHO, 1994a, 1994b; Diaz,
2002; Curtis et al., 2002).

Although progestin-only methods should not
interfere with breastfeeding (and may actually en-
hance lactation), anecdotal accounts of lactation 
failure associated with the very early use of 
progestin-only contraceptives are of concern. De-
spite the caution of experts to delay initiating prog-
estin use for at least 6 weeks, some women receive
progestin injections on the delivery table, or within
72 hours of delivery prior to hospital discharge. It
seems likely that this early bolus of exogenous prog-
estin could interfere with the establishment of lacta-
tion, since the physiological trigger for lactogenesis
is the precipitous withdrawal of natural proges-
terone, which does not occur in humans until 2 to 3
days postpartum (Cowie, Forsyth, & Hart, 1980).
Accordingly, progestin contraceptive initiation
should be delayed for at least 3 full days (Kennedy,
Short, & Tully, 1997), and preferably until after the
mature milk has come in and lactation is rather well
established. Two studies of the initiation of prog-
estin-only pills during the first week postpartum
found no deleterious effect on milk production (Mc-
Cann et al., 1989; Moggia et al., 1991). However, the
pill dose is relatively small compared with the in-
jected amount, and pill consumption may have
begun later than 3 days postpartum.

Progestin-only pills are marginally less effec-
tive than combined estrogen-progesterone formu-
lations, but they are still highly effective when taken
consistently and correctly. Progestin-only pills are
somewhat unforgiving of incorrect use––e.g., miss-
ing a pill––although when used during breastfeed-
ing their effectiveness is close to that of combined
pills. Their lower effectiveness can be reasonably
compensated by good counseling on method use
(Chi, 1993).

Women who use the 3-month progestin-only
injectable product Depo-Provera often experience
amenorrhea after an interval of irregular bleed-
ing/spotting. Studies in Bolivia and China have
found that breastfeeding women tolerated this com-
mon side effect better than nonbreastfeeding
women and were more likely to continue using the
method (Hubacher et al., 2000; Danli, Qingxiang,
& Guowei, 2000).
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Combined Estrogen-Progestin Hormonal 
Methods. Hormone formulations containing es-
trogen have been observed to decrease the milk sup-
ply in several studies (Koetsawang, 1987; WHO,
1988). Therefore, combined estrogen-progesterone
pills or injectables should not be used during 
breastfeeding unless there is no other acceptable al-
ternative. If combined pills (including low-dose for-
mulations) are the only choice, the World Health
Organization (2000) and the International Planned
Parenthood Federation (2002) recommend that they
be avoided, or postponed for at least 6 months or
until weaning, whichever comes first. Due to the ele-
vated risk of thrombosis in the first few weeks post-
partum, methods containing estrogen should be
avoided for about 3 weeks regardless of breastfeed-
ing status (WHO, 2000).

Clinical Implications
When a woman or couple makes a legitimate fam-
ily planning decision and/or chooses a method for
achieving their family planning ideal based on full
and accurate information and reflection, that per-
son or couple has maximized the likelihood of
being satisfied with the decision or choice and of
using the chosen method correctly and effectively.

Informed choice has been defined as “effective
access to information on reproductive choices and to
the necessary counseling, services, and supplies to
help individuals choose and use an appropriate
method of family planning, if desired” (Piotrow,
1989, p. 2). Informed choice should be viewed as a
continuing process that parallels changing procre-
ative desire and phase of life, as well as personal
changes over time. Family planning intentions do
not remain fixed throughout life, and one type of
contraceptive is usually not appropriate for the same
person throughout all the reproductive years. An ap-
propriate range of available methods includes both
male and female methods––and permanent meth-
ods as well as long- and short-acting temporary ones.
If only a limited range of methods is available to the
health-care provider, he or she should be prepared
to offer referrals to help meet the patient’s needs.

Information can be shared with patients in dif-
ferent ways, using the written word through pam-
phlets, books, and posters, or the spoken word
through videos, audiovisual presentations, or “class-

style” (part lecture, part participatory) discussions.
Providing information, however, is not sufficient. An
interpersonal exchange is necessary to ensure that
effective communication of information has been
achieved and also to provide clarification and coun-
seling. The desired result of counseling is a patient or
couple who has made a choice based on full under-
standing of the alternatives––and who has made that
choice freely, unaffected by the counselor. Informa-
tion should flow freely between the provider/coun-
selor and the woman/couple. This circumstance
exists, ideally, between the lactation consultant and
the breastfeeding woman. Accordingly, the lactation
consultant needs to be well versed in available fam-
ily planning services and alternatives in her commu-
nity. Perhaps most important, the health-care
provider should be aware of the possible interaction
of various contraceptives with breastfeeding as dis-
cussed in this chapter. Both lactation consultants and
family planning providers should be prepared to dis-
cuss common sexual issues as well.

A study in Scotland showed that postpartum
counseling about family planning during the hospi-
tal stay after delivery is ineffective (Glasier, Logan, &
McGlew, 1996). However, for the immediate post-
partum insertion of an IUD or for postpartum steril-
ization, counseling is essential before delivery. A
large multicenter study compared antenatal family
planning counseling with standard postpartum
counseling and found no difference in pregnancy
and continuation rates at 1 year postpartum, except
in Edinburgh where significantly more women
counseled antenatally chose sterilization (Smith et
al., 2002).

Ideally, a plan for postpartum contraception 
is decided before delivery, with postpartum follow-
up timed to match the requirements of the cho-
sen method. A postpartum checkup with an
obstetrician/gynecologist is advised and can prob-
ably occur at any time from the third to the eighth
week after delivery. The longer the consultation is
delayed, the more comfortable a pelvic examina-
tion is likely to be for a breastfeeding woman. How-
ever, the woman should insist on seeing her
clinician earlier than the traditional 6 weeks in the
event of abnormal vaginal discharge or pain, or if
she needs a contraceptive method before the sixth
week or needs help with a postpartum sexual issue.
All women who wish to avoid pregnancy should
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be ensured of a method for doing so before hos-
pital discharge, but preferably before delivery. If a
woman’s method is not one that can be appropri-
ately delivered in the hospital, then condoms or
progestin-only pills––and clear instructions for their
use––should be distributed generously at hospital
discharge, and LAM should be taught prior to de-
livery with reinforcement at hospital discharge.
Some kind of family planning follow-up (for ex-
ample, by phone) should occur in the third to
fourth week postpartum to revisit and support the
chosen contraceptive strategy. Since the lactation
consultant is one of the most likely health-care

providers in the first month postpartum, the lac-
tation consultant can check that a plan is in place,
and facilitate or support the couple in procuring
their contraceptive method.

Accurate information is an essential tool for lac-
tation consultants, and posing the questions in Box
21–3 will help the LC ascertain some essential infor-
mation. Additionally, such information will influ-
ence the ability of the woman or couple to make a
decision without undue influence from the consul-
tant. When the couple freely makes informed
choices, the lactation consultant is better able to sup-
port the woman and her family in their choices.

BOX 21–3

Issues to Consider When Discussing Family Planning with the
Breastfeeding Woman

Questions

1. Does the mother wish to limit or space
any future pregnancies? If so, what
method(s) of family planning does she
prefer?

2. If she has breastfed a previous child,
how long did she remain amenorrheic?
What factors may have influenced the
duration of her lactational amenorrhea?

3. If she has not breastfed before, how
does she plan to do so? Is she familiar
with the factors that can reduce the du-
ration of lactational amenorrhea?

4. If she wishes to have no more children,
how will her family be affected if a tem-
porary method of contraception fails
and she becomes pregnant before she
had planned, or in the face of a desire to
have no more children?

Information to Share

1. Discuss the effectiveness of the mother’s
preferred method(s) and offer additional

information about other contraceptives
as well. Include information about the
effect of each method on lactation and
on the suckling child.

2. This information may predict the de-
gree of double protection she may ex-
perience by using both a contraceptive
and breastfeeding to reduce the risk of
an unplanned pregnancy.

3. Review the factors that reduce the du-
ration of lactational amenorrhea and 
increase the early resumption of fertil-
ity. Pay particular attention to what 
is meant by exclusive or nearly exclu-
sive breastfeeding, the impact of paci-
fier use, regular use of solid foods in
the infant’s diet, and supplementary 
bottle-feedings.

4. When the reproductive intention is to
prevent any future pregnancies, it is 
especially important that a highly effec-
tive contraceptive method be chosen. 
Double protection is not an issue under
this circumstance.
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S u m m a r y

Fertility, sexuality, and contraception are normally
related, but each of these aspects of reproduction
also affects or is affected by lactation. A clear un-
derstanding of the interrelationships of these ele-
ments is essential if the health-care provider is to
discuss issues and concerns of the lactating mother
as she seeks to determine her fertility in concert
with her sexual self. The health-care provider 
benefits from an understanding of the relationship
between physiological responses to suckling stimu-
lation and the resumption of fertility. Additionally,
the breastfeeding woman needs to be prepared for
the ways in which her own breastfeeding experi-
ence may alter her sexual experience as well as her
fertility––in the early weeks after birth as well as
when her breastfeeding child is weaning.

Nearly all modern contraceptive methods can
be used during breastfeeding, but the timing of the
introduction of the methods can vary profoundly.

Permanent, long-term, short-term, nonhormonal,
and hormonal methods are all viable options when
introduced appropriately. Temporary, stopgap
methods, such as condoms and LAM, may com-
prise a suitable bridge in the early weeks or months
of breastfeeding––especially if coital frequency is
low––until another method of the couple’s choosing
is appropriate. All breastfeeding women who wish
to avoid pregnancy can be helped to do so, and
should plan to do so from the first postpartum
coitus. Lactation consultants are well-positioned to
ensure that a family planning strategy is in place
within the first few weeks postpartum.

In order to best serve the breastfeeding fam-
ily, the health-care provider who is assisting 
the lactating mother should be thoroughly famil-
iar with how lactation, fertility, sexuality, and con-
traception are intertwined threads in the cord of
life experience.

K e y  C o n c e p t s

● The child’s suckling initiates a cycle of neu-
roendocrinologic events that result in the inhi-
bition of ovulation.

● Anything that decreases the child’s suckling be-
havior or the need to suckle will be a secondary
cause of the recovery of fertility. Supplementa-
tion may have the effect of decreasing hunger,
thirst, and possibly the emotional need for
comfort, thereby reducing suckling at the
breast.

● A significant association exists between the du-
ration of lactational infertility after one preg-
nancy and the duration in the same woman
after her next pregnancy.

● Breastfeeding provides more than 98 percent
protection from pregnancy during the first 6
months postpartum if the mother is “fully” or
nearly fully breastfeeding and has not experi-
enced vaginal bleeding after the 56th day post-
partum.

● Once menstruation has resumed, fertility is re-
turning or already has returned. Menses is an
absolute indication of the need for another con-

traceptive method if continued protection is
desired.

● The tenderness from episiotomy or vulvo-
vaginal or perineal stress following vaginal de-
livery usually lasts for several months and can
cause pain or discomfort during intercourse.

● Postpartum women produce low levels of es-
trogen until they begin to recover fertility.
Among breastfeeding women, this period of
hypoestrogenemia can endure for the entire
lactation course, and it can cause the vaginal
epithelium to be very thin and to secrete little
fluid during arousal, which may be remedied
by the use of inert, water-based lubricants.

● Most women experience change in their sexual
practices after delivery. The frequency of sex is
often lower, although some women report bet-
ter quality in their sex lives.

● Very few women talk to their health-care pro-
fessional about their sexual health.

● During breastfeeding, nonhormonal methods
are the first-choice category of contraceptives
and progestin-only methods comprise the 
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second choice. Methods containing estrogen
should be avoided during breastfeeding, espe-
cially in the first 6 months.

● Counseling is crucially important when helping
women or couples to select the best family
planning approach. When a permanent
method is a serious consideration, counseling
must begin long before the procedure and be
repetitive.

● Nonhormonal intrauterine devices (IUDs)
have been shown to have either no effect or a
positive effect on lactation.

● Contraceptive steroid hormones, natural or
synthetic, are transferred into the breastmilk 
to various degrees. Since the fetus is exposed 
to very high levels of progesterone in utero, ex-
posure to small quantities of progestins in
breastmilk may be of no consequence. Never-
theless, the degree to which exogenous hor-
mones can be cleared by the neonate is
unknown.

● It is recommended that the use of progestin-
only hormonal methods be delayed for at least
6 weeks postpartum to avoid neonatal expo-
sure. Other temporary methods, such as barri-
ers and LAM, can be used, especially since

coital frequency can be low during the first 6
weeks postpartum.

● The physiological trigger for lactogenesis is the
precipitous withdrawal of natural progesterone
at about 2 to 3 days postpartum. Accordingly,
progestin contraceptive initiation should be de-
layed for at least 3 full days and preferably until
after the mature milk has come in and lactation
is rather well established.

● Progestin-only pills, injections, and subdermal
implants are not associated with reduced milk
production, breastfeeding frequency, or im-
paired infant growth or early development.

● Hormone formulations containing estrogen
have been observed to decrease the milk sup-
ply. Therefore, combined estrogen-proges-
terone pills or injectables should not be used
during breastfeeding unless there is no other
acceptable alternative.

● Serving as one of the most likely health-care
providers in the first month postpartum, the
lactation consultant can check that a plan for
family planning is in place, and facilitate or
support the couple in procuring their contra-
ceptive method.
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Breastfeeding exists within the constraints of each
culture. Theoretical constructs that allow us to exam-
ine the family––its members and their roles––also en-
able us to identify issues around breastfeeding and to
understand breastfeeding women of all cultures.
Breastfeeding education, interwoven within the
threads of a culture, leads to better care and a more
satisfying experience.

As the trend continues toward evidence-based
health care, caring for breastfeeding mothers and in-
fants also means measuring clinical outcomes. Thus,
lactation consultants need to know about research
methods. In addition, they need more research to ex-
pand the knowledge of lactation and the variations
in breastfeeding behavior. Only with such research
will myths about breastfeeding be put to rest.

Sociocultural and 
Research Issues

653
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22
C H A P T E R

What is the base of lactation practice and educa-
tion? Is it intuition, gut reaction, and use of tradi-
tional procedures? Or, is practice and education
founded on knowledge generated or validated from
data gathered and interpreted by systematic meth-
ods that practitioners continually question, study,
and expand? Research is a process for developing a
knowledge base for accountable and responsible
practice. Theories provide the structure for system-
atically organizing and synthesizing knowledge de-
rived from many sources in order to facilitate its use
in research and to guide clinical practice. A body of
knowledge founded on research and practice based
on the best available evidence legitimizes profes-
sional care.

The intent of this chapter is to assist lactation
practitioners to develop an interest in––and under-
standing of––lactation research and theories that
support them in their role as research consumers.
This entails a complex process: reading articles to
learn about current practices; understanding re-
search methods to evaluate and determine whether
study findings are relevant; incorporating appropri-
ate findings into their practice; and consistently
questioning practices to develop questions for fur-
ther research.

Research,Theory,
and Lactation
Roberta J. Hewat

Theories Related to 
Lactation Practice
Lactation consultant practice is developing an
abundance of rich and diverse literature in medi-
cine, nursing, immunology, and psychosocial sci-
ences, among other areas. This specialized and
in-depth body of knowledge, increasingly based on
scientific findings, is the foundation of lactation
practice. Theories are conceptual constructions of
concepts and their relationships that can be tested
through research as well as a guide to practice. The-
ories provide structure for systematically organizing
and synthesizing knowledge that may be from
many sources, to facilitate its use in research, and to
guide clinical practice. As the specialty advances,
assumptions about breastfeeding and lactation are
tested using theoretical frameworks and theories to
guide the studies.

A theoretical framework is a representation of the
concepts and relationships inherent in a theory that
is the underpinning of a study. Other terms
used––often interchangeably, which can be con-
fusing––are conceptual frameworks and models. All are
conceptual structures made up of concepts rele-
vant to a phenomenon. Conceptual frameworks



656 Sociocultural and Research Issues

and models, however, do not include a “deductive
system of propositions that assert a relationship be-
tween the concepts” (Polit & Hungler, 1999, p. 107)
that is part of a theoretical framework. All are use-
ful in organizing studies and applying their find-
ings to clinical practice (Figure 22–1).

Theories range from those that are exception-
ally broad in scope such as grand theories to those
known as micro theories. The grand theories are
complex, often comprising several smaller theories;
micro theories are a limited set of propositions
about a well-defined phenomenon (Tomey & Alli-
good, 1998). Theories in the middle-range are con-
sidered to be most useful to both practice and
research, and for highlighting the theory-practice
research links (Lenz et al., 1995). The majority of
the theories presented in this chapter are middle-

range theories. Their selection is based on the in-
terest they have generated among researchers and
their historical relationship to lactation and the care
of childbearing families.

Maternal Role Attainment Theory

Rubin (1967a, 1967b) attempted to explain the
process of taking on the maternal role as a learned
rather than an intuitive experience. Based on role
theory described by Sarbin (1954) and Mead (1934)
and observations of and interviews with women
throughout pregnancy and the postpartum period,
Rubin proposed two fundamental processes of 
maternal role attainment: (1) acquisition of the 
maternal role and (2) identification of the partner,
the infant.

Attainment of the maternal role is through psy-
chological processes such as mimicry, role-play,
fantasy, introjection-projection-rejection, and the
grief work of letting go of a former role. The role at-
tainment process ends when a new identity or sense
of self in the maternal role is recognized. In 1984
Rubin updated her perspectives, replacing the term
maternal role attainment with maternal identity and
maternal experience and postulating that a new ma-
ternal identity was part of each birth.

Rubin’s work provided a foundation for Mer-
cer (1981, 1985), who developed a theoretical
framework for studying maternal role attainment
during the first year after delivery. Mercer postu-
lates that “maternal role attainment is a process by
which mothers achieve competence in the mother-
ing role, integrating their mothering behaviors into
their established roles so that they achieve confi-
dence and harmony with their new identities”
(Mercer & Ferketich, 1994). Mercer and associates
have conducted numerous studies since 1985 to de-
termine factors that influence maternal role attain-
ment and predictors of role competence in a variety
of childbearing populations. Associations between
a mother’s breastfeeding experience and maternal
role attainment are highly relevant. For many, suc-
cessful breastfeeding is viewed as part of the moth-
ering role and when feeding problems occur many
mothers question their competence and mothering
abilities.

Parent-Child Interaction Model

Based on empirical research showing that mother-

FIGURE 22–1. Theories provide structure for research
that ultimately guides clinical practice.
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infant interactions influence the mother-child rela-
tionship and the psychosocial development of 
the child, and that characteristics of each of the 
interactive partners affect the interaction, the
Barnard model was constructed to represent 
the caregiver-infant interaction system (Barnard &
Eyres, 1978; Sumner & Spietz, 1994). The interac-
tion is influenced by characteristics of the caregiver
and the infant.

Caregiver/parent/mother characteristics im-
portant for positive interactions are showing sensi-
tivity to the infant’s cues, acting to alleviate the
infant’s distress, and using strategies that provide
growth fostering experiences for the infant. The in-
fant/child characteristics are clarity of cues and re-
sponsiveness to the caregiver or parent. Feeding is
considered an excellent context for viewing
mother-infant interactions. Practitioners throughout
the world use the Nursing Child Assessment Feed-
ing Scale (NCAFS) (1978) for assessing parent-child
interactions during feeding. Certification is required
to ensure that assessments and interpretations are
correctly made.

The Child Health Assessment Interaction
Model (Barnard & Eyres, 1978; Sumner & Spietz,
1994) is an overall framework that is exceptionally
useful for practitioner assessments and as a guide
for research. In this model, three concentric, over-
lapping circles represent the environment, the care-
giver, and the infant/child. For use in breastfeeding
assessments, the largest circle represents the envi-
ronment, which can include breastfeeding support
from family, friends, and health professionals as
well as cultural influences, physical surroundings,
and all other extrinsic factors influencing the breast-
feeding dyad. The second largest circle, represent-
ing the mother, can include factors influencing
breastfeeding such as maternal age, education, in-
tent to breastfeed, physical attributes for breast-
feeding, and postpartum depressive state. The
smallest circle represents the infant and it includes
what the infant brings to the interaction such as
physical attributes and abilities for breastfeeding
and interactional behaviors. A small area where all
circles overlap represents the interaction of the in-
fant, mother, and environment and the potential in-
fluence each has on the other.

Although numerous infant feeding studies
using these conceptualizations have been done,
those specific to breastfeeding are few. Furr and

Kiregis (1982) examined the quality of mother-
infant interactions in an intervention study in which
breastfeeding mothers received education on
neonatal behaviors, and Hewat (1998) examined
and compared mother-infant interactions during
breastfeeding for dyads whose infants were per-
ceived as problem breastfeeders and dyads whose
infants were perceived to feed well.

Bonding and Attachment Theory

The concept of maternal attachment in health-care
literature is generally founded in bonding theory
proposed by Klaus and Kennel (1976). This theory
attempts to explain maternal attachment to the in-
fant as well as disruption in that attachment. Based
on a study that compared women who had ex-
tended contact with their infant at birth and for the
first 3 postpartum days with women whose contact
with their infant was limited during this time, the
findings showed the mothers with greater access re-
sponded differently to their infants, having more
eye contact and positive interactions with their in-
fant. Klaus and Kennel postulated that close parent-
infant contact soon after birth was critical for
optimal child development. In 1982 these claims
were modified to include the premise that attach-
ment can occur at a later period because of the
adaptability of humans. In spite of critical reviews,
this theory was the basis for recognizing the impor-
tance of parent-infant ties at delivery and in the
early postpartum period. This led to changes in hos-
pital practices that support breastfeeding women
(Klaus & Kennel, 1982).

Theory of Darwinian and 
Evolutionary Medicine

The tenets of Darwinian medicine are founded in
the theory of natural selection postulated by
Charles Darwin in his 1859 publication, On the Ori-
gin of Species by Means of Natural Selection. The
process of natural selection occurs whenever genet-
ically influenced variation among individuals af-
fects their survival and reproduction. Darwinian
medicine is the application of Darwin’s theory of
natural selection to the understanding of human
diseases. Emerging in the early 1980s, this biomed-
ical research approach aims at finding evolutionary
explanations of vulnerabilities of disease such as in-
fection, injuries and toxins, genetic factors, and ab-



658 Sociocultural and Research Issues

normal environments (Williams & Nesse, 1991).
Evolutionary medicine has the same underpinnings
and beliefs, although greater breadth in scope is ev-
ident in the publications. This view suggests that
“many contemporary social, psychological, and
physical ills are related to incompatibilities between
the lifestyles and environments in which humans
currently live and the conditions under which
human biology evolved” (Trevathan, Smith, &
McKenna, 1999, p. 1).

Studies based on this theory that are of interest
to lactation practitioners are those related to the
positive effects of kangaroo care, a practice that in-
volves skin-to-skin contact for premature infants.
Based on these findings, many neonatal intensive
care units have adopted or are currently initiating
this type of care.

Evolutionary theory was the basis for a study
conducted by McKenna, Mosko, and Richard
(1999) on the association of sudden infant death
syndrome (SIDS) and breastfeeding and mother-
infant cosleeping. Findings suggest that the inter-
active responses between mother and infant
throughout the night are a protective mechanism
for decreasing the occurrence of SIDS. It was also
concluded that the notion of infants sleeping alone
meets the beliefs and values of Western culture
rather than the biological needs of the infant.

Two other evolutionary explorations and inter-
pretations of interest to the field of lactation are the
questioning of whether neonatal jaundice is a dis-
ease or an adaptive process (Brett & Niermeyer,
1999) and infant crying behavior and colic (Barr,
1999). The conclusions of these explorations ques-
tion conventional knowledge and treatments for
both conditions.

Self-Care Theory

Self-care can generally be described as the activities
that individuals initiate and perform on their own
behalf in maintaining life, health, and well-being. In
the self-care approach to breastfeeding, the lacta-
tion consultant assists, encourages, and nurtures the
mother and her family toward effective use of their
own resources for achieving an optimal breastfeed-
ing experience. Professional assistance is needed
only when a problem prevents or hinders normal
breastfeeding. This orientation is congruent with

health-care consumer participation. Self-care the-
ory provides a framework that is especially appro-
priate for lactation practice where the clients are
usually in a healthy state.

Self-Efficacy Theory

The basic proposition of self-efficacy theory, de-
rived from social learning theory (Bandura, 1977,
1982), is described as an ongoing cognitive process
in which individuals determine their confidence or
their perceived ability for performing a specific be-
havior. The factors influencing this ability are their
motivation, emotional state, and social environ-
ment. For measuring self-efficacy, a behavior-
specific, task-related approach is suggested.

Dennis and Faux (1999; Dennis 1999) used this
theory for developing a breastfeeding self-efficacy
scale that reflects maternal confidence in breast-
feeding. In keeping with the theory, researchers
postulate that self-efficacy expectancies are based
on the mother’s previous breastfeeding experience,
observations of successful breastfeeding, encour-
agement received from others, and her state of well-
ness. The developed 40-item scale is internally
consistent and has construct validity. For mothers
completing the scale before hospital discharge, the
scores on the scale predicted breastfeeding patterns,
which were defined as exclusive breastfeeding,
breastfeeding and bottle-feeding, and exclusive 
bottle-feeding at 6 weeks postpartum. The scores
from the exclusive breastfeeding and bottle-feeding
groups were significantly different. The construc-
tion of a scale based on the self-efficacy of social
learning theory exemplifies use of this theory in re-
search for developing a tool appropriate to use in
future research and for practitioners who may want
to predict which mothers may terminate breast-
feeding early because of lack of confidence in their
ability to breastfeed.

Theory of Planned Behavior and 
Theory of Reasoned Action

The origins of the theory of planned behavior
(TPB) is an expansion of the theory of reasoned ac-
tion (TRA) (Ajzen & Fishbein, 1980). TRA and
TPB are a function of intention to perform a be-
havior, and the intention is the main factor in pre-
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dicting behavior. The original theory constructs are
attitudes and social norms, and control was added
to the revised theory, TPB. Intention, as the an-
tecedent to behavior, includes an individual’s de-
termination as to whether a behavior is worthwhile
performing (attitude), the perception about what
others think one should do with respect to a certain
behavior (social norm), and assessment as to
whether or not a behavior is considered to be easy
to perform (control). Both theories have been used
to predict behavioral intentions.

TRA was used in a study that examined nurses’
support of breastfeeding mothers (Bernaix, 2000).
Findings showed that the nurses’ knowledge and
attitudes were the best predictors of the sup-
port they provided to mothers, but that a rela-
tionship between intentions and behavior were 
not found, which did not support the premise of
this theory.

TPB is the theoretical foundation for the BAPT
tool developed by Janke (1992). Dick et al. (2002)
undertook a study for testing and revising the tool.
Results of the study showed that the revised BAPT
effectively predicted 78 percent of mothers who
had stopped breastfeeding at 8 weeks and 68 per-
cent of those that continued to breastfeed, conclud-
ing that the BAPT is a useful tool for clinicians to
use in determining women at risk for premature ter-
mination of breastfeeding.

Theories that provide a base for lactation re-
search and practice have been described. Incorpo-
rating theory into practice demonstrates cognitive
awareness as to the meaning of the “what” and the
“why” of practices used, which is a contributing fac-
tor to legitimizing a profession.

Types of Research Methods
Research methods are founded in the philosophical
perspectives. Quantitative methods emanate from
positivism and postpositivism, and qualitative
methods from the narrative, humanistic, and inter-
pretive perspective. The methods of each perspec-
tive and combinations of these methods can be
used in studies based on critical or emancipatory
perspectives. These methods, as well as observa-
tional, historical, and feminist research that are suit-
able for breastfeeding research, are described.

Qualitative Methods

The origins of qualitative methods are inherent in
philosophy and the social sciences. Phenomenol-
ogy, ethnography, and grounded theory are three
methods commonly used, but studies using other
methods, such as discourse analysis, and narrative
and interpretive descriptions, are starting to appear
in journals.

Phenomenology and grounded theory methods
emanate from philosophy and sociology; ethno-
graphic methods originate from anthropology and
discourse analysis from sociolinguistics and cogni-
tive psychology. Depending on the origin, there are
variations of each method as well as specific prac-
tices and procedures for conducting the research.

Phenomenology. Phenomenology is a philoso-
phy, research method, and humanistic scientific ap-
proach. The objective is to understand the meaning
or nature of everyday life experiences or events
from the perspective of those living the experi-
ences. As the science developed, variations in phe-
nomenological methods emerged. Two approaches
are illustrated by the following studies.

Studies using the phenomenological approach
advocated by van Manen (1990) are: Woman to
Mother: A Transformation (Bergum, 1989); Persistence
in Breastfeeding: A Phenomenological Investigation (Bot-
torff, 1990); and The Experience of Living with an Inces-
santly Crying Infant (Hewat, 1992). In all studies the
meaning of lived experiences are captured through
articulation of content, form, and language specific
to phenomenological writing. Rich descriptions at-
tempt to show how these experiences are lived in the
everyday world. The deeper understanding that
practitioners gain from reading these studies should
contribute to more humanistic care when working
with individuals who are living these experiences.

A more structured process for conducting phe-
nomenological research is proposed by Giorgi
(1985). A study using this structured method ad-
dresses women’s perceptions of the breastfeeding
experience (Hewat & Ellis, 1984). The findings de-
scribe similarities and differences of women who
breastfeed for short and long durations and discuss
a conceptualization of the mother-infant breastfeed-
ing relationship. The complexity of the breastfeed-
ing experience is explained and direction is
provided for breastfeeding practitioners.
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Ethnography. Ethnography is a method used to
explain the beliefs, practices, and patterns of behav-
ior from the perspective of the individuals of a cul-
ture or subculture within the context of their
environment. A “traditional” ethnography describes
the many facets of an entire culture or subculture,
whereas a “focused” ethnography portrays one as-
pect of a culture (Morse, 1991a). The purpose is to
understand, from the study participants, the cultural
meanings and perceptions they use to organize and
interpret their experiences (Spradley, 1979).

Neander and Morse (1989) conducted a fo-
cused ethnography. The authors describe infant
feeding practices of the Northern Alberta Wood-
lands Cree when infants were born at home and
compared them with feeding practices after child-
birth was relocated to the hospital. The decline in
breastfeeding that occurred is associated with the
mothers’ loss of social support from native women
and the lack of understanding by health profession-
als about Cree cultural beliefs and practices.

Grounded Theory. Grounded theory is a re-
search method for “generating explanatory theory
that furthers the understanding of social and psy-
chological phenomena” (Chenitz & Swanson,
1986). Using a rigorous and structured process, data
based on individuals’ realities are simultaneously
collected and analyzed to develop theoretical con-
structs (Glaser, 1978; Strauss & Corbin, 1990). The
emerging theory represents reality because it is
“grounded” in the data. From this new under-
standing, relevant interventions for clinical prac-
tice can evolve.

Using grounded theory Leff, Jefferis, and
Gagne (1994a) interviewed 26 mothers concerning
successful and unsuccessful breastfeeding. The cat-
egories of successful breastfeeding were infant
health, infant satisfaction, maternal enjoyment, de-
sired maternal role attainment, and lifestyle com-
patibility. The overall theme or core concept was
“working in harmony.” The mothers described suc-
cessful breastfeeding as a “complex interactive
process resulting in mutual satisfaction of maternal
and infant needs” (p. 99).

Wrigley and Hutchinson (1990) also used this
method in a study examining the mother-infant
breastfeeding relationship for dyads breastfeeding
for more than 1 year. Two key processes were iden-
tified: (1) synchronization, defined as the mother

proceeding in step with her infant and (2) reorien-
tation, defined as the mother rearranging her life to
meet the needs of her infant. For women breast-
feeding more than 1 year, the authors suggest that a
“secret bond” develops between mother and child,
which limits intrusion and protects the breastfeed-
ing relationship from a society that disapproves of
long-term breastfeeding.

Discourse Analysis. Discourse analysis exam-
ines language and how it is communicated in order
to interpret and construct underlying meanings of
participants’ experiences, events, or practices (Pot-
ter & Wetherall, 1987). Accounts are critically an-
alyzed in order to understand the social and
cultural influences on the participants’ perspectives
and behaviors. Rich descriptions constructed to
represent the meaning of the participants’ domi-
nant discourses lead to a deeper understanding of
their experience.

This method was used by Schmied (1999) to
examine the experiences of 25 women breast-
feeding for 6 months following their infant’s birth.
The overall theme was that breastfeeding is an em-
bodied experience, and for 35 percent of the study
participants’ experience was “connected, harmo-
nious, and intimate embodiment” (p. 328). Mixed
feelings were revealed by 40 percent of the women,
and the remaining 25 percent found breastfeeding
as “disrupted, distorted and a disconnected expe-
rience” (p. 329). It was concluded that recognition
of the variance of women’s personal experiences
is important for practitioners working with breast-
feeding women.

Quantitative Methods

The major types of quantitative research are non-
experimental, which includes descriptive and 
correlational studies, and experimental and quasi-
experimental studies (Polit & Hungler, 1999). The
type of inquiry chosen depends on the current state
of knowledge of the study topic and the purpose of
the research.

Descriptive Studies. Descriptive studies are ap-
propriate when there is little knowledge about a
topic of interest and specific information is desired.
For example, the research questions may address
characteristics, influencing factors, or knowledge
deficits related to a topic. Findings describe the
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studied phenomenon and may identify relation-
ships among variables.

A study by Zimmerman and Guttman (2001)
examined beliefs about breastfeeding and formula-
feeding among 94 breastfeeding and 60 formula-
feeding women. Major findings revealed that
women in both groups rated breastfeeding higher
than formula-feeding for health benefits, enhance-
ment of the infant’s development, and creation of a
special bond between mother and infant, but
breastfeeding was also viewed as restricting a
mother’s activity. Those who chose formula-feeding
did so for lifestyle reasons in spite of their belief that
breastfeeding is beneficial to an infant’s health. The
authors conclude that lifestyle issues should be part
of breastfeeding promotion. The findings of some
descriptive studies may identify relationships be-
tween variables that form the basis for further study.

Correlational Studies. Correlational studies ex-
amine relationships between two or more variables
and the type (negative or positive) and strength of
the relationship(s). These studies require greater
type of control than descriptive studies. The data
collected is structured in order to allow for numeri-
cal representation for correlational analysis to de-
termine if the relationships between variables are
statistically significant.

A study by Oddy et al. (2003) that illustrates
this method was conducted prospectively to exam-
ine the association between the duration of full
breastfeeding and cognitive abilities measured by
verbal IQ at 6 years of age and performance abili-
ties at 8 years of age. Full breastfeeding was defined
as breastfeeding “up to the introduction of milk
other than breast milk and did not preclude the in-
take of solid foods” (p. 82). Data were categorized
as never breastfed, full breastfeeding for less than 4
months, full breastfeeding from 4 to 6 months, and
full breastfeeding for more than 6 months. Of the
2024 participants, longer periods of full breastfeed-
ing were significantly associated with higher verbal
IQ for children tested at 6 years and intellectual
performance of children tested at 8 years. An inter-
active effect of longer breastfeeding and higher ma-
ternal education was a finding for the verbal IQ
score but not for the performance score. These
study findings add to the growing evidence that
breastfeeding is positively associated with chil-
dren’s intelligence in the early school years.

Experimental Studies. Experimental studies ex-
amine hypothesized relationships between vari-
ables to determine cause (often an intervention or
treatment) and effect (the outcome). Rigorous con-
trol of variables is integral to conducting these stud-
ies. Several criteria are essential for a true
experimental study:

● Manipulation of an experimental intervention
or treatment (the independent variable) by the
investigator.

● Control of the experimental situation to elimi-
nate interference or confounding effect of ex-
traneous variables (additional influencing fac-
tors) on the outcome (dependent variable).

● Randomization so that subjects are systemati-
cally allocated with all having an equal chance
of participating in the experimental or control
study groups (Burns & Grove, 1997).

Morrow et al. (1999) conducted an experi-
mental study that was a randomized control trial
to determine the effect of peer counselor visits 
on the duration of breastfeeding. The 130 partici-
pants were randomly assigned to either a control
group, or one of two intervention groups. The 
high-intervention group received peer counsellor
home visits in mid- and late pregnancy and in 
postpartum weeks 1, 2, 4, and 8. The low-inter-
vention group received peer counselor home vis-
its in late pregnancy and postpartum weeks 1 and
2. The control group mothers received standard
care for the area, which consisted of visits to their
physician if breastfeeding problems occurred. Find-
ings revealed that at 3 months postpartum exclu-
sive breastfeeding was significantly greater among
both intervention groups than the control group
and significantly higher for the high-intervention
over the low-intervention group, inferring that the
home visits by peer counselors were effective in
assisting increased numbers of mothers to main-
tain exclusive breastfeeding during the first 3 post-
partum months.

The results of this study are encouraging for the
support of home visits by peer counselors to in-
crease exclusive breastfeeding rates for longer du-
rations. Additional studies that are similar and have
comparable outcomes, however, are needed. Re-
search is an ongoing process and many experimen-
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tal studies about a topic are often necessary before
conclusions are accepted as definitive.

The involvement of human subjects does not
always permit the rigor necessary for a true experi-
ment. In many situations it is not always practical,
efficient, ethical, or feasible to randomly select sub-
jects or to expose them to a specific treatment or ex-
perience. When an experimental method is used to
study an intervention but only one of the two addi-
tional criteria for conducting a true experiment can
be met, the research design is quasi-experimental.
A study by Martens (2000) to determine the effec-
tiveness of a 1-hour breastfeeding education inter-
vention provided to nursing staff in a small rural
hospital illustrates this method. Another hospital in
a community of similar size was selected as a con-
trol because of similarities to the intervention site
but randomization of sites was unfeasible. Hypoth-
esized outcomes for the intervention site were to in-
crease: exclusive breastfeeding rates for infants at
hospital discharge, positive beliefs and attitudes
among nursing staff, and compliance with the ten
steps of the Baby-Friendly Hospital Initiative. In a
7-month period, the intervention hospital showed
significant increases over the control site in all out-
come measures except breastfeeding attitudes,
demonstrating that a short and relatively inexpen-
sive education session for nurses contributed to im-
proved breastfeeding care and outcomes for
mothers and infants.

Additional Methods and Approaches
for Breastfeeding Research

Other research approaches suitable for breastfeed-
ing studies that do not fit precisely into the qualita-
tive or quantitative classification are observational,
historical, participatory action, and feminist re-
search. Either quantitative or qualitative methods or
a combination of them may be used for these studies.

Observational Research. Observational re-
search is important for studying human behavior or
events that cannot be captured through interviews
or self-report questionnaires. Originating in the dis-
cipline of biology, ethology is an observational
method that explores and examines animal behav-
iors within natural settings. Behavioristic psychol-
ogy also contributed structured methods for
conducting observational research. Study outcomes

can include frequencies of behavioral occurrences,
timing of specific behaviors, and/or sequences of
behaviors. Types and timing of behaviors during
experiences, practices, and events can add a new
perspective and greater understanding of a phe-
nomenon.

Ethology was used in an observational study
conducted by Hewat (1998). Videotapes examined
and compared mother-infant interactions during
breastfeeding between two sets of dyads: those
whose infants were perceived by their mothers as
problematic breastfeeders and those whose moth-
ers perceived their infants as nonproblematic
breastfeeders. From the initial assessment of the in-
teractions, ethograms––detailed descriptions of be-
haviors and patterns––were created, hypotheses
were generated, and a guide was developed for cod-
ing behaviors to further examine and compare the
mother-infant interactions of the two groups. Dif-
ferences in tempo and rhythm of the mother-infant
interaction patterns were delineated as harmonic at-
tunement, disharmonic attunement, and disattune-
ment. The proportions of interactions that were
disharmonically attuned and disattuned were signif-
icantly higher among the dyads whose infants were
problematic breastfeeders. These findings provide
insights for observing mother-infant interactions
during breastfeeding and assisting mothers whose
breastfeeding sessions are often active and disrup-
tive rather than calm and restful.

Historical Research. Historical research meth-
ods are valuable for exploring past practices, exam-
ining patterns and trends during specific periods,
discovering relationships, and drawing inferences.
Past revelations can increase understanding of tra-
ditions and practices and guide decision making.
Historical inquiry entails identifying, collecting, cat-
egorizing, and determining validity of evidence,
critical analysis, synthesis, and writing to present
meaningful discussion of the subject (Shafer, 1980).

Millard’s work (1990) illustrates the value of his-
torical research. Pediatric literature between 1897
and 1987 shows that although breastfeeding was ad-
vocated, advice centered on regimes and schedules.
Even as flexibility in feeding times became more ac-
ceptable, advice including time limitations contin-
ued. Study findings suggest that emphasis on time in
regard to breastfeeding and the allocation of control
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in breastfeeding to medical experts undermined
breastfeeding during this 90-year period.

Participatory Action. Participatory action is a
type of research method for conducting studies
aimed at social action and change. It is based on a
partnership between individuals and groups most
closely affected by and involved with the phenom-
enon under study. All participants contribute and
work together through all stages of the research
process. Recognition, increased knowledge, and
empowerment for those most affected by an unac-
ceptable or substandard situation contribute to
eventual change. This method is often used for
community development to establish programs
with those who desire and will attend a service. An
example is development of a healthy lifestyle pro-
gram that includes breastfeeding support for
women living in difficult circumstances. Establish-
ing working relationships and “equal” partnerships
with participants and community representatives is
complex and challenging.

Feminist Research. Feminist research is an ap-
proach that is congruent with but not overtly evi-
dent in current breastfeeding research. Whether
there is a “feminist method” or whether any re-
search method can be conducted from a feminist
perspective is an unresolved issue (Kelly, Burton, &
Regan, 1994). Feminist research is guided by the
following principles: it is about women, for women,
and done with, not to, women; it should be em-
powering for participants; it is directed toward pos-
itive social change; and it generally uses qualitative
methods. A feminist perspective encourages the re-
searcher to focus on women in a societal and polit-
ical context and to consider cultural influences and
attitudes within society as central to the experience
of the women involved (Harding, 1987). Feminist
researchers recognize the negotiated social act be-
tween the researcher and the participants. The re-
searcher defines the study and interprets the
findings and the participants decide what informa-
tion they will share with the researcher (Maynard &
Purvis, 1994).

Multimethod studies that use both qualitative
and quantitative approaches simultaneously are an
emerging trend, although they are not accepted by
all researchers. Those who support this approach
argue that using several methods can enhance the-

oretical insights, facilitate incremental growth of
knowledge, augment validity of studies, and force
investigators to reflect and find new views when, for
example, findings from one method are incongru-
ent with another method used (Polit & Hungler,
1999). Challenges include the ability of the investi-
gator(s) to reconcile differences in philosophical un-
derpinnings of differing approaches; expense;
investigator knowledge about and skills for working
with two approaches; analytic challenges; and ac-
ceptance of manuscripts by journals that publish
studies (Polit & Hungler, 1999). Studies using mul-
timethods are complex and should be conducted
by an experienced researcher.

Elements of Research
The elements of research are essential to writing
proposals and reports, conducting research, and
evaluating studies. The major elements include the
research problem and purpose; the review of litera-
ture; the protection of human subjects; the method;
the analysis; and the results and discussion. Al-
though the elements are similar for both qualitative
and quantitative research approaches, the content
and processes vary. The following section describes
the elements and discusses the differences between
qualitative and quantitative methods.

Research Problem and Purpose

The research problem is a critical component of a
study. It identifies “what” is studied and with
“whom.” The purpose delineates “why” the study is
conducted. There are many sources for generating
research problems. Questioning clinical practice,
observing clinical and societal patterns and trends,
building on findings from previous studies, and ex-
amining theoretical propositions are ways of devel-
oping research questions.

A problem that is suitable for study should be
important to the topic of breastfeeding and
amenable to investigation by scientific inquiry. It
should be meaningful to many individuals or have
a distinct influence on a few. A study examining the
effect of labor pain relief medication on neonatal
suckling and breastfeeding duration conducted by
Riordan et al. (2001) illustrates the importance to all
childbearing women and their infants. In contrast, a
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study about the effect of sequential and simultane-
ous breast pumping on milk volume and prolactin
levels among women who express milk for a pro-
longed period of time (Hill, Aldag, & Chatterton,
1996) has important implications for a few. Criteria
that render a problem appropriate for scientific in-
quiry include the following:

● Suitability of the research design for the re-
search question

● Accessibility of study participants
● Feasibility of the study with regard to time,

funding, and equipment
● Potentiality of adhering to ethical requirements

throughout all study phases

Reviewing the literature about a study topic
provides direction for asking a relevant question
and selecting an appropriate method. A qualitative

method is indicated when literature is limited about
a phenomenon or when more in-depth knowledge
is desired. When many studies about a topic have
been undertaken, however, the findings often pro-
vide a base and focus for further study, and a quan-
titative method may be most appropriate.

Research problems can be written as questions
or declarative statements. Clearly identifying the
topic, population, and variables for study is essen-
tial for quantitative methods. In qualitative studies,
less is known about the topic of interest; therefore,
the research question is broader. The purpose is to
describe and interpret meanings of a phenomenon,
to gain an in-depth understanding of an experience
or situation, or to discover variables relevant to a
topic rather than to examine variables previously
identified. Examples of research questions that can
be applied to specific methods are shown in Table
22–1. All questions pertain to breastfeeding pre-

TABLE 22–1

EXAMPLE OF RESEARCH QUESTIONS AND METHODS

Questions for Qualitative Methods Research Method Variables for Study

Topic of Interest: Breastfeeding preterm infants

What are mothers’ experiences of breastfeeding a preterm infant? Phenomenology

What are the cultural factors influencing feeding patterns of preterm Ethnography
infants among Chinese women?

What is the experience of learning how to breastfeed a preterm Grounded theory
infant?

Questions for Quantitative Methods

Topic of Interest: Social support and breastfeeding*

Population: Mothers of preterm infants

What kinds of social support are most useful to breastfeeding  Descriptive Social Support
mothers of preterm infants?

Is there a relationship between social network and choice of Correlational Social network
feeding method and duration of breastfeeding for mothers of Feeding method choice
preterm infants? (Kaufman & Hall, 1989) Breastfeeding duration

What is the effect on breastfeeding duration of scheduled Experimental Breastfeeding duration
visits by a lactation consultant to breastfeeding mothers of Scheduled visits by a 
preterm infants? lactation consultant

(independent variable)

*The topic and variables for study are usually more specifically identified in quantitative studies.
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term infants. For quantitative methods this has been
further delineated to social network and breastfeed-
ing preterm infants, a topic and population studied
by Kaufman and Hall (1989).

Variables, Hypotheses, and 
Operational Definitions

Variables. Variables are defined as “qualities,
properties, or characteristics of persons, things, or
situations that change or vary and are manipulated
or measured in research” (Burns & Grove, 1997).
Qualitative studies may aim to discover indicators
that influence the study phenomenon, whereas
quantitative studies identify specific variables for in-
vestigation. Experimental studies have at least one
dependent and one independent variable. The de-
pendent variable, also called the outcome variable, is
what the investigator is most interested in under-
standing, explaining, or predicting. In the example
of an experimental study cited in Table 22–1, the de-
pendent variable is breastfeeding duration. The in-
dependent variable is thought to affect or change the
dependent variable. It is the treatment or interven-
tion that affects the outcome; in this example it is the
scheduled visits by a lactation consultant. Uncon-
trolled, confounding, or extraneous variables are
those elements in quantitative studies that may affect
the dependent or outcome variable. Sometimes such
variables come between the occurrence of the treat-
ment (independent variable) and the measurement
of the outcome variable. For example, if mothers
with preterm infants view a television docu-
mentary on the advantages of breastmilk for preterm
infants, the television program––rather than the
scheduled visits by the lactation consultant––may be
the motivating factor for prolonging breastfeeding.
To “control” the effect of these variables on experi-
mental study outcomes, subjects are randomly as-
signed to an experimental group receiving visits by a
lactation consultant or to a control group receiving
existing care that does not include such visits. The
random placement of subjects in each group is ex-
pected to ensure that each group is similar in regard
to background characteristics, practices, and oppor-
tunities. Therefore, if the experimental group breast-
feeds longer than the control group (as determined
by statistical procedures), the increased breastfeed-
ing duration is attributed to the visits by the lactation
consultant.

Hypotheses. “A hypothesis is the formal state-
ment of the expected relationship(s) between two or
more variables in a specified population” (Burns &
Grove, 1997). Qualitative studies may generate hy-
potheses, whereas correlational and experimental
studies examine and test relationships between
identified variables.

Hypotheses for correlational studies focus on
the association of variables. For the study by Kauf-
man and Hall (1989), a hypothesis may be written
as the following: For mothers of preterm infants,
there is a positive relationship between the moth-
ers’ perceptions of their social network and breast-
feeding duration.

In experimental studies, a hypothesis repre-
sents a prediction of how an intervention specifi-
cally influences an identified outcome. The written
hypothesis includes these components as well as
naming the study groups. For the experimental
study in Table 22–1, a research hypothesis is written
as follows: Mothers of preterm infants who have
scheduled visits by a lactation consultant will breast-
feed longer than mothers of preterm infants who do
not have scheduled visits by a lactation consultant.
The experimental and control groups, the depen-
dent and independent variables, and the predictor
(longer breastfeeding duration) are identified.

For statistical purposes, some investigators pre-
fer to write hypotheses in the null form. For ex-
ample: There will be no difference in the duration
of breastfeeding between mothers of preterm in-
fants who receive scheduled visits by a lactation
consultant and mothers of preterm infants who do
not receive scheduled visits by a lactation consul-
tant. In using the null hypothesis, outcomes for the
groups are considered the same until it is estab-
lished that they are statistically different. When this
occurs, the null hypothesis is rejected, and an in-
ference is made that the visits by a lactation con-
sultant are the reason for the different group
outcomes. The visits are then considered an ef-
fective intervention.

Operational Definitions. Operational defini-
tions are explicit descriptions of how the major
variables are observed and measured––and how
they are integral to correlational and experimental
studies. In the Kaufman and Hall (1989) study, both
major variables are defined so that numerical com-
parisons can be made. Breastfeeding duration is
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specified as the number of postnatal days of any
breastfeeding or expression, and social network is
defined as a mother’s perception of influence from
social referents as measured by the Influence of
Specific Referents (ISR) Scale.

In experimental studies, the independent vari-
able must be clearly defined. In the fictitious exper-
imental study shown in Table 22–1, a definition of
the intervention regime––the scheduled visits by a
lactation consultant––could be operationally de-
fined in many ways. One example is a lactation
consultant will visit a mother once a week from
birth until 4 weeks after hospital discharge.

Operational definitions used in a study influ-
ence sample size, data collection, analyses, out-
comes, interpretation, and the credibility of the
study. In experimental studies and those examining
breastfeeding relationships, the definitions of the
major variables must be clearly and precisely de-
scribed in order for findings to be considered accu-
rate. Clear definitions are also necessary for
comparing the results of studies that address similar
topics, and they are essential for replication of a
study. The numbers of categories included in a def-
inition must be considered, however, as increasing
categories require larger samples.

In a quasi-experimental study evaluating the ef-
ficacy of a breastfeeding clinic in prolonging breast-
feeding duration, Ellis, Hewat, and Livingstone
(1991) used precisely defined exclusive categories
to measure breastfeeding outcomes over time. The
following categories were used: Exclusive: total
breastfeeding; Primarily: breastfeeding or expressed
breastmilk (EBM) plus a maximum of 1 alternative
milk feeding per week; Mainly: more than 1 breast-
feeding or EBM per day plus more than 1 other
milk feeding per week to a maximum of 1 per day;
Partial: more than 1 breastfeeding or EBM per day
plus more than 1 alternative milk feeding per day;
Minimal: 1 or less than 1 breastfeeding or EBM per
day to 1 breastfeeding or EBM feeding per week;
and Weaned: breastfeeding or EBM has stopped for
1 week or more. For analysis, research assistants en-
tered the type of feeding based on the mothers’ re-
sponses and for some statistical procedures
categories were collapsed. This precision in defini-
tions was required by reviewers of the agency fund-
ing the study.

Another much less complex way of defining
breastfeeding that has been found useful by re-
searchers when duration of breastfeeding is a study
outcome is to ask mothers if they are breastfeed-
ing or not breastfeeding. Mothers not breastfeed-
ing are then asked the number of days they
breastfed before weaning and weaning is defined
as not breastfeeding in the last 48 hours and not
intending to breastfeed this child again (Cronen-
wett et al., 1992).

An intensity ratio was used in descriptive stud-
ies to determine breastfeeding exclusivity in a large
national sample (n = 1863) over time (Piper &
Parkes, 2001) and the intensity of breastmilk ex-
posure for premature infants after hospital dis-
charge (Piper, 2002). For the first study, the
intensity ratio was the “number of reported breast-
feeds per day for a specific month(s)” divided by
“summed total of the number of reported breast-
feeds, formula feeds, and cow’s milk feeds for a
specific month(s)” (Piper & Parks, 2001, p. 229).
The range is 0 to 1.0 with 1 representing exclu-
sive breastfeeding and numbers close to 1 indi-
cating higher intensity of breastfeeding. The ratio
was similar in the second study (n = 40) in that
the number of breastmilk feeds to total liquid feeds
of the premature infants was calculated (Piper,
2002). These studies show that this is a measure
that can be used for studies with large and small
samples, but that mothers again are asked specific
questions and researchers use mothers’ responses
for calculating the ratio.

Lack of consistency in “how” breastfeeding is
defined and at “what times” data are collected is a
problem for comparing individual studies and col-
lecting data and comparing breastfeeding rates in
different regions and countries. In 1988, the Intera-
gency Group for Action on Breastfeeding (IGAB),
an international organization, started developing
standard definitions for breastfeeding patterns that
are recommended for international use (Armstrong,
1991; Labbok & Coffin, 1997). The definitions in-
clude full breastfeeding, which is further delineated
into exclusive and almost exclusive breastfeeding;
partial breastfeeding, with groupings of high,
medium, and low; and token breastfeeding, which
is described as minimal, occasional, and irregular
breastfeeds (Labbok & Krasovec, 1990), although
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all categories were not precisely described and
would not support rigorous investigations. Added
to the dilemma, the World Health Organization/
United Nations Children’s Fund (WHO/UNICEF)
published breastfeeding definitions that are used for
the global databank on breastfeeding (Labbok,
2000). These include exclusive, predominant, and
full breastfeeding as well as complementary feeding
and bottle-feeding. As suggested by Labbock, it is
the responsibility of all to be aware of the many
breastfeeding definitions used by writers and re-
searchers and to “be diligent to ensure that our de-
cisions are evidence-based and our understanding
reflects the definitions of breastfeeding used in the
research” (p. 21). Consistent definitions for data-
bases that could be used for comparing breastfeed-
ing rates between regions and countries, however,
are still an issue.

Review of Literature

Reviewing literature on a study topic provides
knowledge and understanding about the phenome-
non. Findings from studies help to formulate the re-
search problem and provide direction for research
methods. The purpose of a literature review can be
different for qualitative and quantitative ap-
proaches. In qualitative studies, an initial review of
literature is done for investigator awareness and
knowledge of the studies conducted. Since the goal
of qualitative methods is discovery or a new view of
a phenomenon, literature should not influence the
mindset of the investigator during initial data collec-
tion. In the analysis stage, study findings reported in
the literature are used to compare, contrast, and ver-
ify findings of the current study. Findings from a
new study may also be combined with those of a
previous study to identify new insights and expand
current knowledge about a phenomenon.

In quantitative studies, the existing literature
will help to clarify the research problem and iden-
tify theories or concepts on which the study is
based. Identification of key concepts and their rela-
tionships provides a conceptual framework or struc-
ture for the study. Literature is also useful in
assisting with selection of a research design, provid-
ing strategies for data collection and analysis, and
interpreting findings.

Protection of the Rights of 
Human Subjects

Most breastfeeding research involves human sub-
jects. To protect the rights of study participants
throughout the research process, investigators must
adhere to ethical guidelines. The first international
ethical standards are the Nuremberg Code, devel-
oped in 1949. This code is the basis of ethical stan-
dards developed by medicine and the behavioral
science disciplines. The Declaration of Helsinki,
adopted in 1964 and revised in 1975 by the World
Medical Assembly provides further guidelines for
investigators conducting clinical research. Govern-
ments and institutions stipulate ethical require-
ments for funded research, and individual codes of
ethics have been developed by professional associ-
ations for researchers within the discipline to ad-
here to when conducting human research.

Four basic rights of human subjects are recog-
nized (Wilson, 1989): (1) freedom from risk or in-
jury from physical, emotional, financial, or social
harm; (2) full knowledge of the study purpose, pro-
cedures to be used, time commitments asked of the
participants, and any other factors that may affect
the subjects; (3) the assurance of the right to self-
determination, which means that subjects may
refuse to participate or withdraw from a study at any
time without any effect on the care they are receiv-
ing or will receive; (4) the affirmation of their pri-
vacy, anonymity, or confidentiality throughout all
phases of the research.

Mechanisms developed to ensure that research
is ethically conducted include the investigator’s use
of an informed consent document and review of the
proposed study by ethical review boards. An in-
formed consent document describes the study, ad-
dresses how the rights of subjects will be
maintained, explains that the subject can withdraw
from the study at any time without compromising
health care, and provides a contact number for the
investigator. It is presented to subjects when they
are recruited. A subject’s signature on the informed
consent document indicates an understanding of
the study and willingness to participate. Ethical re-
view boards––established by universities and many
health-care agencies, school boards, or organiza-
tions that are resources for human subjects––review
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study proposals to ensure that the research process
protects the rights of study participants. The inves-
tigators are bound by the recommendations of
these review boards during the research process.

Method

Each study method addresses setting, sample, data
collection, and data analysis.

Setting. Setting is the location of the study and/or
source of participating subjects or sample. In all
studies, the setting must be clearly described.

Population. Population, which is often referred
to as the target population, is the group of individ-
uals in which the researcher is interested. For ex-
ample, it could be all breastfeeding mothers,
primiparas who breastfeed, mothers who work and
breastfeed, or mothers of preterm infants. Or, in
some cases, an object, such as breastmilk, may be
the phenomenon of interest rather than individuals.
Because it is difficult to study an entire population,
researchers generally study a sample of the larger
population.

Sampling. Sampling is a process for selecting the
sample from the population. The two basic types
are probability and nonprobability sampling.

Probability sampling is specific to quantitative
studies and is used when investigators want to gen-
eralize findings from the sample studied to larger
populations. For these studies it is important that
the sample be representative of the target popula-
tion. This is accomplished by the random selection of
subjects from the population, a process that re-
quires that every individual in the population of in-
terest has an equal and independent chance of
being chosen. There are several methods of proba-
bility sampling.

Simple random sampling is achieved by number-
ing all members of the population and then select-
ing subjects by using a table of random numbers
available in many quantitative research books.
Other procedures include drawing subjects’ names
from a hat or flipping a coin.

Systematic sampling follows the procedure of
choosing every “nth” (e.g., every eighth, 10th, or
100th) subject from a list of individuals in the tar-
get population. To ensure that all possible subjects
have an equal chance, the names on the list must

not be grouped in any special way, such as al-
phabetical order or age of subjects. For example,
in a study of the effect of hospital practices on
early breastfeeding experience, selecting every nth
case from the list of mothers admitted to a par-
ticular postpartum unit would be an appropriate
sampling technique.

Stratified random sampling is a process of identi-
fying subgroups of a population and selecting num-
bers of subjects that represent the distribution of the
subgroups in the population. For example, if a re-
searcher wishes to study a population of all mothers
giving birth in a specific geographic location and
learns that the population distribution is 40 percent
primiparas and 60 percent multiparas, then the in-
vestigator will randomly select the numbers for
each subgroup or “stratum” that reflects the popu-
lation distribution.

In studies that involve human subjects, proba-
bility sampling is frequently not possible because all
subjects in a population––for example, all breast-
feeding mothers––cannot be identified. Or, de-
pending on the purpose of the study, random
assignment of women to feeding groups may be un-
ethical. As a result, many breastfeeding studies uti-
lize nonprobability sampling.

Nonprobability sampling is the nonrandom selec-
tion of subjects or participants for a study. Methods
for selecting the study participants depends on the
type of study that is being conducted.

Convenience sampling is a common method used
for both qualitative and quantitative studies. The
sample consists of consenting subjects from a read-
ily available source––for example, all mothers giv-
ing birth at a hospital or attending a particular clinic.

Network, nominated, or snowball sampling is a
strategy that bases recruitment on asking current
study participants to identify other individuals, sim-
ilar to themselves, who may also consent to be
study subjects. This method is useful in the study of
an ethnic group or individuals with a specific con-
dition for which a support group has been estab-
lished, such as parents who are experiencing a
perinatal loss.

Solicited or volunteer sampling is used when the
investigator wishes to broaden the sample. Adver-
tisements in newspapers and notices on bulletin
boards regarding the research often entreat inter-
ested participants (Morse, 1991b).
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Purposive sampling occurs when the investigator
selects participants “according to the needs of the
study” (Morse, 1991b). Participants are selected ei-
ther because they are thought to be knowledgeable
about the study topic or because as much variation
as possible is wanted for the sample.

Theoretical sampling is used with qualitative
methods, and it is similar to purposive sampling.
Sampling is generally initiated using one of the non-
probability methods, but as the study progresses the
investigator determines that more information or
greater diversity in views are needed to examine
categories and their relationships for expanding the
developing theory.

Methods of Data Collection. Data are collected
by asking questions, observing, and/or measuring
key variables identified in the research question.
The data collection method must be appropriate to
the research method and the study population.

Self-report questionnaires are an effective and
common way of obtaining specific information
from a large sample. However, the construction of
questionnaires, which can be understood by all par-
ticipants and are sufficiently broad in scope to re-
flect “true” meanings, can be time-consuming and
expensive to develop. If they are too long or re-
peated frequently throughout a study, participants
may not complete all questionnaires. This results in
study attrition and if the sample size is sufficiently
lowered, determination of statistically significant
outcomes may be compromised.

Interviews elicit more in-depth information;
however, they are more time-consuming and ex-
pensive to administer. A skilled interviewer is re-
quired to ensure explicit and valid collection of
data. When more than one interviewer is used,
varying degrees of bias on the part of the inter-
viewer must be considered as a potential limitation
of the data.

Observations are useful for collecting data about
events, patterns of behavior, activities, or interac-
tions. Observations can be unstructured and
recorded as field notes, or they can be structured for
specific recording on checklists. Developing a cod-
ing scheme that is congruent with the research ques-
tion and specific to the level of behaviors that are of
interest is essential. However, the process must be
precise, and it is time-consuming. Methods of

recording data include paper and pencil, a digital
data acquisition system that is a hand-held keyboard
for entering coded behaviors as they occur, or
videotaping (Morse & Bottorff, 1990). The latter is a
means for recording observations that can be coded
more precisely and in greater detail at a later time.

Biophysiological measurements––for example, in-
fant weight, length, head circumference, respira-
tions, oxygen consumption, and heart rate, as well
as the mother’s temperature, prolactin levels, and
milk composition––have been used in breastfeed-
ing research. Measurements are only as accurate as
the equipment used and the investigator respon-
sible for measuring and recording.

Data Analysis

Data analysis is the process of examining, summa-
rizing, and synthesizing the data collected to deter-
mine if study findings answer the research question.
Strategies for data analysis are dependent on the re-
search question, sample selection and size, and
method and type of data collection.

Application of Methods to 
Qualitative Approaches
Specific methodological procedures, based on the
philosophical foundations of each qualitative
method, have been developed, but as qualitative re-
search has become more recognized, the use of dif-
ferent kinds of methods have expanded and the
blending of others has occurred. There is debate
among qualitative researchers as to whether these
changes enhance qualitative research or if mixing
methods transgresses assumptions of data collection
procedures and analysis, compromising the science
(Morse, 1991a). It is inevitable that variation in
method use will continue.

Sampling

All nonprobability sampling methods are suitable
for recruiting study participants. As the study pro-
gresses, theoretical sampling may be used and this will
also help to determine the number of participants.
As data are simultaneously collected and analyzed
from initial participants and as descriptions of ex-
periences are revealed, additional informants are
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recruited on the basis of expanding the developing
knowledge base. Participants are recruited until no
new information is disclosed and data are fully ex-
plored (Chenitz & Swanson, 1986; Glaser, 1978).
Sample size depends on the scope of the topic, the
method used, and the type of data collection, but
most qualitative studies have relatively few partici-
pants. Numbers may range from 10 to 50.

Data Collection

Methods of data collection include interviews, field
observations, and review of documents. In-depth,
unstructured interviews, which explore partici-
pants’ perceptions and in many studies validate the
investigator’s subjective interpretation of the data,
remain the most common method for the qualita-
tive approaches. The interviews are usually taped
on audiocassette and then transcribed for detailed
analysis. Participant observation, another common
method, is particularly suitable for ethnographic re-
search. For the circumstance under study, the in-
vestigator observes the activities, people, and
physical aspects of the situation while engaging, ei-
ther passively or actively, in the activities (Spradley,
1980). Field notes of the observations are recorded
for later analysis. In phenomenological studies, data
resources may be expanded to include movies, pic-
tures, poetry, stories, or any medium that portrays
the nature of the meaning of the study topic. Focus
groups are also used to augment data collection in
some studies.

Data Analysis

Data analysis is ongoing throughout the period of
data collection. Each piece of data, whether from
transcriptions of interviews, detailed field notes,
documents, or photographs, is compared and con-
trasted with each other. As the study progresses the
investigator makes interpretations. Study partici-
pants validate investigator’s interpretations to en-
sure that they are congruent with the participants’
experiences.

In phenomenological studies, several processes
of analysis have evolved. For example, Giorgi
(1985) outlines specific steps for data analysis. They
include: compiling and examining descriptions
about the meaning of a phenomenon; identifying
common elements or units of meaning; delineating

themes; naming abstract meanings; and generating
what are called structural descriptions that embrace
the meaning of the lived experience from the par-
ticipants’ perspectives. In contrast, van Manen
(1990) describes methodological underpinnings of
analysis as “the dynamic interplay of six research
activities” (p. 30). These include selecting a phe-
nomenon of great interest for study; investigating a
lived rather than a conceptualized experience; re-
flecting on the themes representing the phenome-
non; describing it through the art of writing and
rewriting; maintaining a strong pedagogical orien-
tation; and balancing the research context by con-
sidering parts and the whole (pp. 30–31). The lived
experience is represented through language, which
is achieved by writing and rewriting until the writ-
ten word portrays a deep understanding of the
meaning of a lived experience.

In ethnographic studies, participant observa-
tion in the field is often an important component of
data collection. To understand the behaviors, activ-
ities, and experiences of individuals and how they
interact with their environment the investigator be-
comes an interactive group observer. The environ-
ment or culture of interest may be that of an ethnic
group, a neonatal intensive care unit, or a breast-
feeding support group. In-depth interviews with
participants and field note observations are qualita-
tively analyzed. Ethnographies may be descriptive
or analytical. Descriptive ethnographies generally
identify and describe social patterns or actions
within a specific culture whereas analytic ethnogra-
phies examine social meanings and cultural biases
or norms that guide the actions of individuals
within the identified culture (Morse & Field, 1995).

Grounded theory research follows an excep-
tionally systematic analytic process. Data from tran-
scribed interviews are coded and categorized, and
connections between categories are made; a tenta-
tive conceptualization or theory is formulated, and
the examination continues until a core variable
emerges that is the focus of the theory. Concept
modification and integration continue through two
processes called memoing and theoretical coding. The
process of analysis is not linear. Throughout the
data analysis, codes, categories, conceptualizations,
and theory are constantly compared, and the re-
searcher moves between inductive and deductive
reasoning. Conceptualizations of relationships are
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deductively proposed and these are inductively ex-
amined for verification. The analytic process is on-
going until a theory, substantiated by the data, is
generated (Glaser, 1978; Strauss & Corbin, 1990).

Trustworthiness of 
Qualitative Research

Ensuring that study findings are trustworthy and re-
flect the truth is an essential component of qualita-
tive research. This requires ongoing examination
by the investigator throughout the research process.
Sources of error can occur in sampling, data collec-
tion, and analysis. Factors to evaluate throughout
the process include the integrity of key informants
in providing accurate data; the interviewer’s skill in
obtaining the participants’ true perspectives; the ac-
curacy of field observations; the generation of
codes or units of analysis that represent data accu-
rately within a social context; and the interpreta-
tions of the data to determine whether they
represent true meanings.

Criteria for assessing trustworthiness are out-
lined by Lincoln and Guba (1985) as credibility, de-
pendability, confirmability, and transferability.
Credibility is achieved by implementing and demon-
strating that the processes in conducting the re-
search are plausible. There are several practices
that demonstrate study credibility: engaging in data
collection and analyses for a sufficient length of
time to ensure the aspects of participants’ experi-
ences are understood; using multiple data sources;
engaging others to read and interpret transcripts;
involving participants to review data, interpreta-
tions, and emerging theories for correctness; and il-
lustrating the experience of the research conducting
the study. Dependability reflects the reality that is
that individual’s views and situations. It is shown
through an inquiry audit, which entails having an-
other researcher review the data, process, and rigor
undertaken during analysis. Confirmability is
achieved by developing an audit trail of the data
and recording interpretations and their meanings
for review by another person. Transferability is the
extent that findings can be transferred to another
group or setting. Rich descriptions of the partici-
pants, settings, and experiences allow others to
judge if study findings can be transferred to similar
settings or populations (Polit & Hungler, 1999).

Application of Methods to 
Quantitative Approaches
Sampling and Sample Size

Probability sampling methods, particularly for cor-
relational and experimental studies, are preferred,
so that the study findings can be generalized to a
larger population. However, as previously dis-
cussed, many studies involving human subjects must
employ nonprobability sampling methods. The
most common method is convenience sampling.

Deciding on the sample size can be a critical
issue in quantitative studies. Factors to consider in-
clude the study purpose, level of inquiry, design, and
type of analysis, as well as the availability of subjects,
research funds, and the time frame of the study. For
descriptive studies that identify and describe charac-
teristics of a population, sample size will generally
not affect study outcomes to the same degree as it
will for other quantitative methods. Recommenda-
tions are to recruit as large a sample as possible after
considering the previously described factors.

Sample size is critical in experimental and
quasi-experimental studies that statistically test hy-
potheses. If the sample size is too small, group dif-
ferences may not be detected when they actually
exist and a null hypothesis (no difference between
groups) is not rejected. The result is that an inter-
vention or treatment that is effective is not recog-
nized as making a difference.

For these kinds of studies, a sample size that is
adequate to show true differences between groups
can be estimated using a power analysis (Cohen,
1988; Kramer & Thiemann, 1987). Computer soft-
ware programs are available for computing this sta-
tistical procedure. When a research proposal is
being developed, researchers frequently consult
with a statistician for advice about sample size,
study design, and analyses procedures.

In experimental or quasi-experimental studies,
random assignment of subjects to experimental and
control groups is advised. This has two purposes:
all subjects have an equal and independent chance
of receiving the treatment, and it increases the
probability that each group is similar in regard to
background characteristics. The latter serves as a
control of extraneous variables that may influence
the effect of treatment. Random assignment should
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not be confused with random selection (previously
discussed), which allows findings to be generalized
to the population from which the sample was se-
lected.

Correlational studies and those using survey
questionnaires generally require large samples. The
size is reflected in the number of variables to be ex-
amined and/or subgroups to be compared. As each
of these factors increase, so must the sample size. If
numbers are insufficient, statistical analyses and
study findings can be compromised.

Two types of epidemiological studies examine
associations between variables such as exposure
(risk factors) and a disease or health condition: 
(1) case-control and (2) cohort studies. In case-con-
trol studies, subjects with a specific condition are
compared, generally retrospectively, with a control
group that does not have the condition. Differences
between the two groups in the subjects’ past expe-
riences or life events are examined to identify fac-
tors that may lead to the onset of the condition.
During the past decade, there has been increasing
interest in the relationship of breastfeeding exclu-
sivity and duration and diseases such as childhood
leukemia, diabetes, and upper respiratory infec-
tions. Case-control studies are a method for provid-
ing this information.

Cohort studies are similar except that they are
generally follow-up studies of subjects who are ex-
posed or not exposed to a risk factor that is assumed
to be associated with the onset of an identified
health problem. An example is provided in a study
by Wright et al. (1989) regarding breastfeeding and
lower-respiratory-tract illness during the first year 
of life. Infants in a pediatric practice were followed
from birth throughout their first year and compar-
isons were made between infants who were and
were not breastfed as well the length of time they
were breastfed. Comparisons were also made in 
regard to the incidence of lower-respiratory-tract ill-
nesses. The findings showed that breastfeeding for
any duration was associated with a decreased inci-
dence of wheezing illnesses during an infant’s first 4
months of life.

Data Collection

All methods of data collection previously described

are applicable to quantitative studies if they are ap-
plied consistently and objectively. Descriptive stud-
ies gather data that are broader in scope or more
subjective than correlational or experimental stud-
ies. However, questionnaires, interview schedules,
and observation criteria must be structured so that
the same data are collected in the same manner
from all subjects. Measurement studies, such as cor-
relational, quasi-experimental, and experimental
studies, require data that can be reduced to num-
bers in order to apply statistical procedures. Reli-
able and valid questionnaires and observation
checklists used for measuring variable relationships
often take years to develop. Once established, they
may be used in numerous studies.

Reliability and validity estimates of existing
breastfeeding questionnaires and tools are limited.
Table 22–2 presents an overview of these tools and
what is known about their reliability and validity.
Some of the tools can be found in Chapter 20. For
correlational and experimental studies, it is recom-
mended that the questionnaires or measures used
for data collection are reliable and valid.

Reliability and Validity

Reliability and validity are central issues concerned
with error in research. Occurrence of error at any
stage of the research process can affect study out-
comes and limits the usefulness of the data. Relia-
bility refers to the accuracy, consistency, precision,
and stability of measurement or data collection. Va-
lidity reflects truth, accuracy, and reality. To be
valid, measures and methods of data collection
must also be reliable.

Reliability. Accuracy and consistency in the way
data are collected, as well as the tools or instru-
ments used, are essential in quantitative studies.
Several types of reliability should be addressed.

Interrater reliability refers to accuracy and con-
sistency in data collection. When more than one in-
dividual or instrument (such as a thermometer) is
used for data collection, the probability of error be-
tween the individuals or instruments used increases.
To control this aspect, checks are made. Similar in-
struments should be calibrated until measurement
is consistent. For individuals making similar obser-
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TABLE 22–2

BREASTFEEDING QUESTIONNAIRES AND ASSESSMENT TOOLS

Title Purpose Reliability Validity

Breastfeeding Attrition
Prediction Tool (BAPT)
( Janke, 1992, 1994; Rior-
dan & Koehn, 1997). Mod-
ified BAPT Tool (Dick et
al., 2002).

Maternal Breastfeeding
Evaluation Scale (MBFES)
(Leff, Jefferis, & Gagne,
1994b; Riordan, Woodley,
& Heaton, 1994).

Breastfeeding Self-Efficacy
Scale (BSES) (Dennis &
Faux, 1999).

LATCH breastfeeding as-
sessment tool ( Jensen,
Wallace, & Kelsay, 1994). 

Infant Breastfeeding As-
sessment Tool (IBFAT).
(Matthews, 1988).

To identify women at risk
for early, unintended
weaning. Four factors
measure negative and pos-
itive breastfeeding attitude,
perceived maternal con-
trol, and social and profes-
sional support.

To measure a mother’s
overall evaluation of the
breastfeeding experience
using a 30 item Likert
scale. Subscales include:
maternal enjoyment/
role attainment, infant 
satisfaction/growth, and
lifestyle/maternal body
image.

To assess and measure con-
fidence in breastfeeding
mothers. Factors include
techniques/maternal skills
and attitudes and beliefs.

To assess effective breast-
feeding in first week after
birth for latch-on, audible
swallowing, nipple type,
comfort of breast/nipple,
and help needed to posi-
tion baby.

To assess and measure in-
fant breastfeeding compe-
tence. Four subscales
measure readiness to feed,
rooting, fixing, and suck-
ing. Score range 0–12.

Cronbach alphas for all
scales, .79–.85 ( Janke,
1992, 1994); .80–.93 (Rior-
dan & Koehn, 1997); and
.81–.86 (Dick et al., 2002).

Test-retest correlations:
.82–.93.

Cronbach alphas for sub-
scales: .80–.93 (Leff, Jef-
feris, & Gagne, 1994b) and
.73–.83 (Riordan, Wood-
ley, & Heaton, 1994).

Cronbach alpha: .96.

Interrater reliability:
Mothers’ and nurses’ total
scores positively corre-
lated (Riordan et al.,
2001).

Interrater reliability: 91%
agreement in co-assessed
feeds (Matthews, 1988)

Pairwise correlations of
raters .58 (Riordan &
Keohn, 1997).

Prediction validity: 3 of 4
scales related to 8-week
feeding outcome ( Janke,
1992) and negative senti-
ment scale predicted early
unintended weaning
( Janke, 1994).

Modified BAPT: 2 scales
predicted 78% of women
who discontinued breast-
feeding at 8 weeks and
68% of those still breast-
feeding (Dick et al., 2002).

Items developed from
qualitative study (Leff, Jef-
feris, & Gagne, 1994a).

Predictive validity: Signifi-
cant positive correlation of
total scale and subscales
with maternal satisfaction
and breastfeeding intent
and duration (Leff, Jefferis,
& Gagne, 1994b; Riordan,
Woodley, & Heaton, 1994).

Content validity.

Predictive validity: Feeding
method (breast or bottle) 
at 6 weeks postpartum
(Dennis & Faux, 1999).

Requires further testing
but mothers’ total scores
positively correlated with
breastfeeding at 6 weeks
postpartum (Riordan et al.,
2001).

Content validity and ob-
servation in clinical prac-
tice (Matthews, 1988).
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vations, the degree of their accuracy can be statisti-
cally determined. Acceptable levels of reliability
are dependent on the statistical method used––for
example, for interobserver reliability an agreement
of 90 percent is adequate. When using a Cohen’s
kappa statistic, a procedure that corrects for level of
chance agreement, an acceptable level is .70 (Bake-
man & Gottman, 1986). For the Infant Breastfeed-
ing Assessment Tool (IBFAT) described in Table
22–2, interrater reliability was determined by 
comparing agreement of the mother’s and the in-
vestigator’s breastfeeding assessments. Overall,
agreement was 91 percent accurate, although it was
noted that infants who fed well or poorly were eas-
ier to assess than those who rated in the middle
range and were classified as moderate feeders
(Matthews, 1988, 1991).

Intrarater reliability refers to accuracy and con-
sistency over time. When data are collected for
more than 6 months, investigators may want to
check the accuracy of the individual who is making
the observations––and/or the instrument(s) used––
every few months. Calculations and acceptability
are similar to interrater reliability.

Test-retest reliability indicates the stability of a
measure, such as a questionnaire, over time. Results
of two questionnaire administrations to the same
subjects, occurring approximately 3 weeks apart,
are statistically compared. A coefficient reported as
.80 or above is generally acceptable for measure-
ment questionnaires that reflect attitudes or feel-
ings. For some events, however, such as postpartum
adjustment, a low correlation coefficient (such as
.40 or .50) may be desired since differences in indi-
vidual scores over a period of time reflect inconsis-
tency and are then a possible indication that the
individual is changing or adjusting to a different
lifestyle. The Maternal Breastfeeding Evaluation
Scale (MBFES) presented in Table 22–2 shows that
this tool is highly reliable over time.

Internal consistency refers to the statistical agree-
ment of several items on a questionnaire that re-
flect the meaning of a concept––for example,
satisfaction with breastfeeding. Similarity in mean-
ing or internal consistency of the items can be sta-
tistically determined. Cronbach’s alpha is a
reliability coefficient frequently computed to deter-
mine internal consistency. A coefficient of .70 to .80
is generally acceptable for a questionnaire measur-

ing a construct (Nunnally, 1978). Therefore, the
Breastfeeding Attrition Prediction Tool (BAPT), the
MBFES, and the Breastfeeding Self-Efficacy Scale
(BSES) described in Table 22–2 are all internally
consistent questionnaires for data collection.

Validity. Validity addresses the extent to which a
questionnaire or measurement instrument reflects
the meaning of the concept that is being measured.
Types of validity referred to in quantitative studies
are content, concurrent, and construct validity.
Questionnaires and interview schedules used for
descriptive studies should have content validity,
which means that the questions reflect the study
concepts. In developing questionnaires, investiga-
tors review the literature to include dimensions of
the concept being studied and then submit the
questionnaire to individuals who are considered ex-
perts on the research topic for review. This valida-
tion of content with literature and experts is known
as content validity.

All other types of validity require psychometric
testing and statistical validation, but this is impor-
tant for assessment/measurement tools and ques-
tionnaires. Concurrent validity determines similarities
or differences in the construct that two similar tools
measure. Predictive validity ascertains whether a
measure at one time can predict future outcomes.
In Table 22–2 the BAPT, MBFES, and BFES all
show some predictive validity for breastfeeding out-
comes. Construct validity indicates that a tool mea-
sures what it is intended to measure. The use of
questionnaires and tools with these types of validity
enhances the credibility of study findings.

Data Analysis

Data analysis is the process of organizing, sum-
marizing, examining, and synthesizing the data col-
lected in order to reach conclusions about 
the research question. Numerical analysis of data
is central to quantitative studies. The data collected
is converted to numerical values in a variety 
of ways. Table 22–3 defines levels of measure-
ment and provides examples. The level of mea-
surement has implications for the statistical proce-
dures applied.

Statistical procedures used for correlational, ex-
perimental, or quasi-experimental studies can be
classified as parametric or nonparametric. Para-
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metric tests are more powerful and preferred be-
cause they permit inferences to be made from find-
ings of the study sample to the larger population.
The use of parametric procedures requires that
three assumptions be met: (1) random selection of
the sample; (2) variables are normally distributed
among the study groups; and (3) measurement of
the dependent variable(s) at an interval level. Non-
parametric statistics are used in situations when the
following characteristics are evident: (1) the sam-
ple size is small; (2) normal distribution of vari-
ables in the sample cannot be assumed; (3)
parameters of the population are unknown; and
(4) the level of measurement of variables is at a
nominal or ordinal level.

The selection of an appropriate statistical pro-
cedure is dependent on the type of study, sample
size, sampling procedure, and type of data to be an-
alyzed. Table 22–4 indicates commonly used pro-
cedures for study type and level of data. In
experimental or quasi-experimental studies, the
level of data of the dependent variable dictates the
type of statistical testing that can be done. The pur-
pose of this table is to assist research novices to rec-
ognize the appropriate use of statistics for reviewing
studies. Extensive knowledge about statistical pro-
cedures is beyond the scope of this chapter.

The choice of interval versus ordinal data is
controversial. Human feelings and perceptions do

not fit the interval scale and most psychosocial vari-
ables can only be superimposed on an ordinal
scale. Therefore, statistical procedures that tradi-
tionally require interval data are often used in
human research with ordinal data.

Descriptive Studies. Data collected to describe
variables and their relationships are generally sub-
jected to content analysis and descriptive statistics.
Content analysis consists of examining the data,
identifying similar content or meanings, and classi-
fying those that are identified into mutually exclu-
sive categories. These nominal data can then be
used with the descriptive statistics identified in
Table 22–4. Findings may be reported as frequen-
cies, percentages, or modes; they may be displayed
in graphs, histograms, or contingency tables.

Correlational Studies. Correlation coefficients
are the outcomes of statistical procedures for deter-
mining the relationship between two variables. The
type of relationship is reported as positive (as one
variable increases so does the other), negative (vari-
ables both decrease), or inverse (as one variable in-
creases the other decreases). The strength of the
relationship is reported as a number between 1 and
−1; stronger relationships are near 1 (positive) or −
1 (negative), and 0 indicates no relationship.

Associations in epidemiological studies are esti-
mated using relative risk or risk ratio (RR) and odds

TABLE 22–3

LEVELS OF MEASUREMENT

Nominal Ordinal Interval/Ratio

Definitions

Examples

Discreet categories of data
that do not have any implied
order.

Gender: male/female

Breastfed/not breastfed

Marital status

Assigned categories of data
that can be ranked in order;
intervals between categories
are not equal.

Most Likert-type scales

BAPT, MBFES, BSES, and
IBFAT scales (see Table 22–2)

Categories of data that are or-
dered and are equal distances
apart.

Ratio also has a known zero
point.

Body temperature

Blood pressure

Weight or length

Duration of breastfeeding
measured in specified days,
weeks, months, or years.
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ratio (OR). Cohort studies use relative risk, which
indicates the probability of a group exposed to an
identified factor developing a specific disease or
condition in relation to a group not exposed to the
factor. The risk ratio is expressed as the incidence
rate of the disease in the exposed group to the inci-
dence rate in the unexposed group (Harkness,
1995). It is calculated using the formula:

a
a + b 

RR = c
c + d

See representations in Table 22–5. In case-control
studies, subjects have developed the disease or con-
dition of interest, and the relative risk is then esti-
mated by calculating the ratio of the odds of
exposure among the cases to that among the controls
(Hennekens, Buring, & Mayrent, 1987). In a hypo-
thetical case, the odds ratio for estimating the associ-
ation of disease X and exposure to a factor such as
being fed only milk substitutes in the first 6 months
of life can be calculated using the formula OR =
ad/bc as a, d, b, and c as represented in a 2 by 2 table,
shown in Table 22–5.

A relative risk or odds ratio of 1.0 suggests that
the incidence rate of disease is the same for both

TABLE 22–4

APPROPRIATE STATISTICS FOR TYPE OF STUDY AND
LEVEL OF DATA

Nonparametric Tests Parametric Tests
Type of Study and Level of Data and Level of Data

Descriptive
● One variable Frequency––nominal

Percentage––ordinal

Mode––nominal

Median––ordinal

Mean––interval

Standard deviation––interval
● Two or more variables Contingency table––nominal

Cross tabulation––nominal

Chi-square––nominal

Correlational Spearman’s Rho––ordinal Pearson-r––ordinal

Kendall’s Tau––ordinal

Experimental/Quasi-experimental
● Two independent groups Median test––ordinal t-test (pooled)––interval *

Mann-Whitney U––ordinal
● Two dependent or paired groups Wilcoxon signed-rank––ordinal t-test (paired)––interval *

McNemar chi-square––nominal
● Two or more groups Chi-square––nominal ANOVA (F test)––interval*

Kruskal-Wallis––ordinal

Friedman test––ordinal

*Level of data of dependent variable.
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the exposed and nonexposed groups. However, a
value above 1––for example, 1.5––indicates an in-
creased risk of 1.5 times or 50 percent higher
among those exposed to the factor. Ratios less than
1 indicate decreased risk among those exposed.
Odds ratios are often reported with confidence 
intervals, which “represent the range within 
which the true magnitude of effect lies with a cer-
tain degree of assurance” (Hennekens, Buring &
Mayrent, 1987).

Experimental/Quasi-Experimental Studies.
The statistical procedure used to determine differ-
ences between groups depends on the number of
groups and the level of measurement of the de-
pendent variable, as shown in Table 22–4. Statis-
tical differences are calculated using probability
theory. Before analysis, the investigator decides on
a level of significance––or a “p-value”––that will be
used to accept that a statistically significant result
indicates true differences between groups. The p-
value reflects the probability that the statistical re-
sult can occur by chance, and it establishes the risk
of the investigator making a Type I error. This
means that a null hypothesis is rejected when in
reality the hypothesis is true, leading to an incor-
rect interpretation that an intervention was suc-
cessful. Conversely, a Type II error is the
acceptance of a null hypothesis when in fact it is
false, and in this situation an intervention that is
successful is not recognized as such. In research,
p-values of .01 or .05 are most commonly used
(meaning there is 1 or 5 chances out of 100, re-
spectively) of making a Type I error. Reducing the
chance of a Type I error, however, increases the

probability of a Type II error. For this reason, most
investigators conducting breastfeeding research
elect to use a p-value of .05.

Multivariate Analysis. Multivariate analysis is
the concurrent analysis of three or more variables
to determine patterns of relationships between vari-
ables. These advanced statistical procedures are
suitable for analyzing complex correlational and
experimental studies that have several independent
and/or several dependent variables (Tabachnick &
Fidell, 1989). Generally, large sample sizes are re-
quired to accommodate analysis of increasing num-
bers of variables. The procedures commonly used
include multiple regression; path analysis; analysis
of covariance (ANCOVA); factor analysis; discrim-
inate analysis; canonical correlation; and multivari-
ate analysis of variance (MANOVA). As research
becomes more sophisticated, the use of multivariate
statistics in studies increases. This is a dilemma for
beginning researchers and research consumers be-
cause studies using complex analytic procedures
may be more difficult to evaluate.

Results, Discussion, Conclusions, 
and Dissemination

Study results or findings should be clear, concise,
and congruent with the research question(s) asked
and the methods used. The presentation of results
varies for the type of study conducted. Qualitative
studies are descriptive narratives, which include par-
ticipants’ verbatim accounts that provide evidence
of the researcher’s data interpretations. The results
may be rich descriptions or new constructions of the
study phenomenon, hypothetical propositions gen-
erated from the data, or a proposed theory.

Quantitative studies frequently use tables and
graphs to display results. Variables examined in
descriptive studies should be precisely described,
and responses should be numerically reported. Re-
lationships of variables investigated in correlational
studies and the procedures used to determine re-
lationships must be clear. In studies that test hy-
potheses, the statistical procedures used, the results,
and the decision for supporting or not supporting
the hypothesized relationships must be evident for
each hypothesis stated. Significant, nonsignificant,
and unexpected results must be reported. Findings
in studies that are not what the investigator 
anticipates also contribute knowledge about the

TABLE 22–5

CALCULATION OF RISK RATIO
AND ODDS RATIO

Factor Disease X
Cases Controls

Milk substitutes

Yes a b

No c d
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study topic; they can be an impetus for asking
more relevant or more detailed research questions
for future studies.

Interpreting study results is an intellectual
process that gives meaning to the study and ad-
dresses the implications of the study outcomes. The
investigator considers the study results with regard
to the study process as well as findings from other
studies that support or contradict results of the cur-
rent study. These can be addressed with the pre-
sentation of the results or separately in a section
discussing the findings.

Limitations of a study acknowledge factors that
may affect study outcomes. Compromises are often
necessary in the study process for pragmatic and eth-
ical reasons. These can create weaknesses in design,
sampling process, sample size, methods of data col-
lection, or data analysis techniques, and should be
reported. The extent to which study findings can be
generalized to populations beyond the study sample
should also be discussed. Stating limitations assists
readers to evaluate the scientific merits of the study
and enhances the credibility of the investigator.

Conclusions are concise statements that synthe-
size the findings; they provide an overall account of
the importance of the study and an understanding
of the phenomenon in question. The conclusions
must be pertinent to the findings and not expanded
beyond the study parameters. Following the con-
clusions, implications of the findings for clinical
practice are generally described, and suggestions
for further research are identified.

Communicating the results of the study is the
final step of conducting research. This is done
through research reports, journal articles, and pre-
sentations at conferences, workshops, and educa-
tional rounds in institutions. Dissemination of
research solicits review by peers and facilitates the
likelihood of study findings contributing to im-
proved clinical practice.

Evaluating Research for Use 
in Practice
Evaluation is an analytical appraisal that makes
judgments about the scientific merits of a study. The
analysis objectively addresses the study’s strengths
and weaknesses, poses questions about the re-
search, and makes constructive recommendations.
Purposes for evaluating studies include determining

if study findings are useful to clinical decision-
making, contributing to knowledge that could
change clinical practice, or concluding whether fur-
ther study of a topic is indicated.

Evaluation begins with reading the research re-
port or journal article several times to become fa-
miliar with the study. Analysis of the research
elements can then proceed. This chapter can serve
as a base for understanding the research process as
well as expectations for research approaches and
specific methods. A key issue in reviewing a study
is congruency. All elements––the research question,
purpose, design, sampling procedures, methods of
data collection, analysis, interpretation of the find-
ings, and discussion––should be consistent with one
another. Table 22–6 lists questions to ask when
evaluating qualitative and quantitative studies. Al-
though not exhaustive, the guidelines will assist in
the systematic review of studies.

Following examination of the research ele-
ments, the reviewer identifies the strengths and
weaknesses of the study. All studies have limita-
tions; therefore, weaknesses are considered in rela-
tion to how they affect outcomes and the overall
meaning of the study. Judgments are made regard-
ing the relevancy of knowledge generated and the
usefulness of findings to clinical practice. Legiti-
mate criticisms of a study should be presented with
rational and constructive recommendations. Evalu-
ating studies is a skill that develops with practice,
increased knowledge and understanding of the re-
search process, and an awareness of the studies re-
lated to a specific topic.

Research articles published in professional
journals are the most common source of research
reports. The limitations, particularly the length of
the report, must be considered in the appraisal.
Journal articles lack the detail in accounts of full re-
search reports. Studies in refereed journals are sub-
ject to review before publication. Members of
journal review boards, generally regarded as ex-
perts in the field, critique articles to judge them for
their scientific merit and make recommendations
regarding whether they should be published. The
beliefs that members of review boards have regard-
ing the scientific value of qualitative research can
influence their decision about publication.

Breastfeeding encompasses many disciplines in
the natural, social, and health sciences; therefore,
breastfeeding practitioners must consult numerous
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TABLE 22– 6

GUIDELINES FOR EVALUATING QUANTITATIVE AND
QUALITATIVE STUDIES

General Guidelines Quantitative Studies Qualitative Studies

1. Problem and purpose
● Clearly stated?
● Amenable to scientific 

investigation?
● Significant to breastfeeding 

knowledge?

2. Review of literature
● Pertinent?
● Well organized?

3. Protection of human rights
● Subject’s protection from harm

ensured?
● Subject suitably informed by a

written informed-consent?
● Reviewed by an ethics board?
● Means for ensuring privacy, confi-

dentiality, or anonymity are 
explained?

4. Method
● Design congruent with research

question?
● Sampling procedure appropriate

for research method?
● Method of data collection relevant

for design?

5. Results and discussion
● Analysis suitable for method and

design?
● Results clearly presented?
● Interpretations clear and based on

data?
● Research question answered?
● Limitations of study identified?
● Conclusions based on results?
● Implications for practice and 

research described?

● Provides direction for study?

● Includes recent and classic 
references?

● Theoretical base or conceptual
framework evident?

● Deductive approach?
● Variables identified and defined?
● Sample representative of popula-

tion and adequate size?
● Measuring tools suitable, reliable,

and valid?
● Control of extraneous variables is

evident?

● Statistical procedures used suitable
for data and sample size?

● Tables clear and represent the
data?

● Successful and unanticipated 
results reported?

● Broadly stated?
● Exploratory

● Acknowledges the existence of (or
lack of) literature on the topic?

● Inductive approach used?
● Key informanats and theoretical

sampling addressed?
● Data collection and analysis 

concurrent?
● Process for data collection and

analysis described?
● Data saturated?
● Credibility, dependability, con-

firmability, and transferability are
evident?

● Examples of informants’ accounts
displayed?

● Rich descriptions or theory pre-
sented?

● Findings compared with 
literature?

● Theory logical and complete?
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and varied journals to remain current with new
knowledge. Although a challenging task, remaining
current is essential for professional practice.

Using Research in Clinical Practice
Bridging the gap between generating and utilizing
knowledge is an ongoing process that takes moti-
vation, commitment, persistence, and patience. Im-
plementing research findings into clinical practice
is a challenge for researchers and practitioners. The
process is facilitated when researchers and practi-
tioners work together to achieve the goal of im-
plementing evidence-based practice. Researchers
have the following responsibilities in assisting this
process:

● Disseminating study findings directly to practi-
tioners as soon as a study is completed through
informal discussions; local, regional, and na-
tional presentations; and publications.

● Replicating studies that may improve clinical
practice; changes are seldom made following
the outcomes of one small study.

● Encouraging and assisting practitioners to par-
ticipate in research to develop their interest and
awareness.

● Listening to concerns about practice in order to
generate problems for study that are relevant to
a particular practice area.

● Collaborating with practitioners in research
projects.

● Assisting practitioners with evaluation of re-
search articles so they may increase their
knowledge and competence in judging re-
search findings.

Practitioners have the following responsibilities
in translating research findings to the practice field:

● Developing a questioning attitude and open-
ness to change.

● Sharing concerns about practice with re-
searchers to develop pertinent clinical studies.

● Collaborating with researchers and participat-
ing in research projects.

● Critically reading and evaluating research arti-
cles and using relevant findings in practice.

● Attending professional conferences where re-
search is presented and discussed.

● Telling other clinicians about study findings
that reflect, assist, or may alter practice.

Evidence-based practice has increasingly been
endorsed by health professionals as the gold stan-
dard for care. Initiated by medicine, evidence-based
medicine (EBM) is based on systematic reviews and 
appraisals by experts of studies that address inter-
ventions for a specific clinical problem. For this pur-
pose the studies most valued are randomized clinical
trials. If findings from sufficient studies show that a
specific practice or intervention is clinically signifi-
cant, then the next step is to incorporate the inter-
vention into clinical practice. The Cochrane
Collaboration (http://www.cochrane.org) of system-
atic reviews of the effects of health-care interven-
tions is internationally recognized and increasingly
used by health-care professionals.

A broader perspective of evidence-based 
practice is taken by the discipline of nursing for 
evidence-based nursing (EBN). It is argued that
EBM is narrow in scope, medicalizes health-care,
discounts scientific evidence that is not based on ex-
perimental methods, and overlooks the knowledge
of the expert practitioner and the context in which
the intervention is being used (French, 1999). Al-
though complex, a broader base of scientific evi-
dence linked with the expertise of the practitioner is
an approach that is appropriate for lactation practi-
tioners and other health-care professionals who
provide care to breastfeeding women. Findings
from studies using different approaches and meth-
ods are relevant and can expand scientific knowl-
edge related to breastfeeding to optimum practice
that benefits mothers, infants, families, and society.

Perspectives of 
Research Methodologies
Research can be conducted in many ways and the
basis of these diversities is often referred to as re-
search paradigms (Polit & Hungler, 1999). Para-
digms are worldviews that represent belief systems
that are based on philosophical foundations and as-
sumptions (Crotty, 1998). The type of research con-
ducted by an individual is often closely linked to
their beliefs in that they frame research questions
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congruent with how they view the world. The asso-
ciated assumptions guide investigators in the re-
search methods used and establish the parameters
for conducting the study and interpreting the find-
ings. Perspectives used for developing knowledge
in health-care disciplines are the positivist/postpos-
itivist perspective, the naturalistic/humanistic/inter-
pretive perspective, and the critical/emancipatory
perspective (Gillis & Jackson, 2002; Jacox et al.,
1999). Extending the kinds of research perspectives
contributes to developing a broader knowledge
base for providing relevant health care.

Positivist and Postpositive Perspective

Positivism is the foundation of traditional science
methods that are based on objectivity, precision,
and a search for accurate, valid, and absolute truth.
Often referred to as quantitative research, the as-
cribed methods are characterized by objectivity,
measurement, and control that are context-free and
void of investigator bias. Investigators use these
methods to examine specific variables, control in-
tervening variables, and determine associations or
cause and effect relationships among variables
using statistical procedures. The goal is to explain,
predict, and generalize. Scientists with this world-
view claim that new knowledge is attained only
through traditional methods. As philosophers and
social scientists challenged these claims during the
twentieth century, the postpositivist perspective
emerged. Based on the same worldview and scien-
tific principles, this perspective is tempered in that
certainties have changed to probabilities and truth
seeking is approximate rather than a totality.
Greater flexibility in use of methods and adherence
to philosophical assumptions is evident, although
the debate continues between scientists who hold
on to the conservative view and those who accept
multimethods to understand a phenomenon under
study. This perspective has dominated health sci-
ence inquiry throughout the twentieth century.

Naturalistic, Humanistic, or 
Interpretive Perspective

The naturalistic, humanistic, or interpretive per-
spective constructs understanding of the “meaning”
that human values, beliefs, practices, or life experi-
ences and events have for individuals. Through in-
teractions between the investigator and participants,

new information or a new perspective of a phenom-
enon, and its meaning, is created. Generally con-
ducted in naturalistic settings, all possible variables
that influence individuals’ perspectives are consid-
ered data and these data are broad and frequently
complex. Often referred to as qualitative research,
this humanistic approach is congruent with a holis-
tic philosophy of providing health care.

The outcomes of qualitative studies are mainly
twofold, theory generation and/or rich descriptions
that provide a deeper understanding of the mean-
ing of experiences, events, or practices of individu-
als. Theory is generated primarily by the process of
inductive reasoning, which means that specific
ideas progress to more generalized statements.
Thus, from the study of an everyday life phenome-
non, variables and how they relate are identified.
Further interpretation of the data can lead to a con-
ceptualization of an experience from which theories
are developed (Morse & Field, 1995). Or in some
studies a rich, linguistic construction of the essence
of a human experience showing meaning in a
deeper manner can provide greater understanding
of a phenomenon (van Manen, 1984).

Critical or Emancipatory Perspective

The critical or emancipatory perspective is based on
both postpositivist and humanistic perspectives, as
well as sociopolitical and cultural factors that influ-
ence experience ( Jacox et al., 1999). It includes criti-
cal theory, action research, feminist research, and
ethnocentric approaches of minority groups. The
aim of emancipatory methods is to engender social
change through or as a result of the research process
for individuals or groups that are often unrecognized
or considered oppressed. This perspective accentu-
ates growth, change, and empowerment of individu-
als or groups as well as barriers that limit social
change. Participant involvement and equity in every
phase of the research process is critical. Research de-
signs and methods may be combined and variable.
The methods thought to have the greatest potential
to generate the greatest amount of change for a par-
ticular group and situation are generally chosen.

It is important to understand and recognize
these different perspectives as the underpinnings to
research, but the perspectives themselves are not
necessarily method specific. Recently, there is
greater use of multimethods, particularly in large
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studies, to answer the research questions and study
goals. In addition, increasing numbers of studies are
undertaken by “teams” with representatives from
different disciplines, academics to maintain the
rigor of the research, and practitioners and at times

patients to enhance clinical relevance. This trend of
research teams conducting studies and use of multi-
methods not only broadens the purpose and out-
comes of studies but also contributes to greater
research complexity.

S u m m a r y

Research is a process and theory is a base for de-
veloping knowledge that serves as a foundation for
accountable and responsible practice. The ap-
proaches and methods involved in conducting 
research originate from various philosophical sys-
tems: the positivist/postpositivist perspective; the
natural science, human science, and interpretation
perspective; and the critical and emancipatory per-
spective. These perspectives give rise to research
approaches and methods used in qualitative, quan-
titative, observational, historical, and feminist re-
search. The research question asked––and whether
knowledge is generated inductively or deduc-
tively––directs the approach used.

The qualitative approach generates an under-
standing of the “meaning” that reflects human 
values, beliefs, practices, and life experiences or
events. The three qualitative methods commonly
used are phenomenology, ethnography, and
grounded theory. The quantitative approach is
characterized by objectivity, measurement, and
control. The quantitative methods commonly used
are descriptive, correlational, experimental, and
quasi-experimental studies. The simultaneous use
of qualitative and quantitative methods in one study
is an increasing trend.

The major elements of research are the prob-
lem and purpose, review of literature, protection of
human subjects, method, and results and discus-
sion. The research problem identifies “what” is
studied and with “whom,” and the purpose delin-
eates “why” the study is conducted. Research ques-
tions for quantitative methods are more specific
than those of qualitative studies. In quantitative
studies, variables are delineated and operationally
defined. How breastfeeding and the duration of
breastfeeding are defined is of particular impor-
tance when conducting or evaluating studies.

Reviewing literature about a study topic assists
in formulating the research problem and directs the

research method. Qualitative methods are fre-
quently used when little is known about a topic.

Research that involves human subjects must
ensure the study participants of basic rights. Ethical
review boards or committees help protect subjects
by reviewing the informed consent document and
evaluating the study before it is conducted.

Study methods address setting, sample, data
collection, and data analysis. The setting indicates
the location of the study or the source of the partic-
ipants. The sample is a subset of a larger population
or group of individuals in whom the investigator is
interested. Sampling is a process for selecting the
sample from the population; the two types of sam-
pling are probability and nonprobability. Nonprob-
ability sampling is used in qualitative studies.
Probability sampling is preferred in quantitative
studies because findings can then be generalized
from the study sample to the target population. This
method requires random selection of subjects,
which is not always possible; therefore, many quan-
titative studies involving human subjects use non-
probability sampling.

Data are collected when the researcher asks
questions, makes observations, and/or measures
key variables identified in the research question. In-
depth interviews and observations are the most
common methods used for qualitative studies, and
data collection and analysis occur simultaneously.
Systematic and rigorous methods for collecting and
analyzing data are developed for all qualitative
methods. Methods for data collection in quantita-
tive studies are highly structured and must be the
same for every subject.

Reliability and validity issues must be addressed
for all research. Reliability refers to accuracy, consis-
tency, precision, and stability of data collected; va-
lidity reflects the true meaning of data. In qualitative
studies this aspect is referred to as trustworthiness.
This includes building in checks in the data collec-
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tion and analysis process. In quantitative studies, re-
liability of measurement tools and investigators col-
lecting data can be statistically estimated, as can the
validity of the measurements used.

Data analysis is the process of organizing, sum-
marizing, examining, and synthesizing the data col-
lected to identify study findings. Qualitative studies
generate rich descriptions and posit hypotheses
and/or theory. Descriptive narratives of partici-
pants’ verbatim accounts support the investigator’s
interpretations. In quantitative studies, data are
translated to numerical terms for statistical analysis.
Depending on the type of study and the level of
measurement of the data collected, a variety of sta-
tistical procedures can be employed. Results are
displayed in tables and graphs.

Study results should be clear, concise, and 
congruent with the method used and they should
answer the research question(s). Significant, non-
significant, and unexpected results are reported.
Limitations of the study and the extent to which

findings can be generalized to additional popula-
tions must also be addressed. Study conclusions
should reflect only the study findings.

Research reports or articles are evaluated to
make judgments about their scientific merit and the
usefulness of findings for clinical practice. A key
issue in evaluation is study congruency.

Implementing research findings into clinical
practice is a challenge for researchers and practi-
tioners. This process can be expedited when both
work together. Although findings from current stud-
ies are not generally definitive and further study
is frequently recommended, using relevant findings
in practice often serves to question effects and gen-
erate new studies. Breastfeeding research is an on-
going process that expands knowledge and
facilitates evidence-based practice. The benefactors
of health professionals who draw from a scientific
body of knowledge and establish practices based
on best evidence are mothers, children, families,
and society.

K e y  C o n c e p t s

● Research is the systematic, logical inquiry of a
phenomenon to discover new knowledge or to
validate existing knowledge.

● Theory is a conceptual construction of a view
of reality that describes, explains, or pre-
dicts something. It includes concepts and their
relationships.

● Middle-range theories include well-defined
concepts and relationships, but the proposi-
tions are more easily tested than those of grand
theories. They are amenable to theories used in
clinical practice.

● Inductive reasoning is the process of reasoning
from specific observations or abstractions to a
general premise.

● Deductive reasoning is the process of reasoning
from a general premise to the concrete and 
specific.

● A conceptual framework is a basic structure
representing concepts and relationships but 
not a specific theory that explains the rela-
tionships.

● A theoretical framework is a basic structure
representing theories, concepts, and proposi-
tions that are the underpinnings of a study and
in which the propositions can be tested.

● A core concept is the overall theme of a
grounded theory study. It is central to and in-
terelates the themes and categories identified in
the study.

● A key informant is an individual who is 
most knowledgeable and who best articu-
lates the meaning of the phenomenon under
study.

● Bias is any factor, action, or influence that dis-
torts the results of a study.

● Control is specific to quantitative research. It is
the process of eliminating the influence of con-
founding variables that could compromise the
research findings.

● Operational definitions are explicit descrip-
tions of a concept or variable of interest. For
quantitative studies, they are expressed in mea-
surable terms.
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● A dependent or outcome variable is the vari-
able the investigator measures in response to
the independent or treatment variable; the out-
come variable is affected by the independent
variable.

● An independent variable is the treatment or in-
vention that is manipulated by the investigator
to influence the dependent variable.

● Power is the probability that a statistical test
will reject a null hypothesis when it should be

rejected, or in other words, detect a significant
difference that does exist.

● Reliability is the degree to which collected data
are accurate, consistent, precise, and stable
over time.

● Validity is the degree to which collected data are
true and represent reality, and a measuring in-
strument reflects what it is intended to measure.

● Trustworthiness is the process of establishing
the credibility of qualitative research.

R e f e r e n c e s

Armstrong HC. International recommendations for consis-
tent breastfeeding definitions. J Hum Lact 7:51–54, 1991.

Ajzen I, Fishbein M. Understanding attitudes and predicting be-
havior. Englewood Cliffs, NJ: Prentice Hall, 1980.

Bakeman R, Gottman JM. Observing interaction: an introduction
to sequential analysis. Cambridge, England: Cambridge
University Press, 1986.

Bandura A. Self-efficacy: toward a unifying theory of behav-
ioural change. Psych Review 84:191–215, 1977.

———. Self-efficacy mechanism in human agency. American
Psychologist 37:122–47, 1982.

Barnard K, Eyres S. Overview of the nursing child assess-
ment project. In: Barnard K, ed. Nursing child assessment
training learning resource manual. Seattle, WA: University of
Washington School of Nursing, 1978:16–21.

Barr RG. Infant crying behavior and colic: an interpretation
in evolutionary perspective. In: Trevathan WO, Smith
EO, McKenna JJ, eds. Evolutionary medicine. Oxford, Eng-
land: Oxford University Press, 1999:27–51.

Bergum V. Woman to mother: a transformation. Granby, MA:
Bergin & Garvey, 1989.

Bernaix LW. Nurses’ attitudes, subjective norms, and behav-
ioural intentions toward support of breastfeeding mothers.
J Hum Lact 16:201–9, 2000.

Bottorff J. Persistence in breastfeeding: a phenomenological
investigation. J Adv Nurs 15:201–9, 1990.

Brett J, Niermeyer S. Is neonatal jaundice a disease or an
adaptive process? In: Trevathan WR, Smith EO, McKenna
JJ, eds. Evolutionary medicine. Oxford, England: Oxford
University Press, 1999:7–25.

Burns N, Grove SK. The practice of nursing research: conduct, cri-
tique and utilization. 3rd ed. Philadelphia: W. B. Saunders,
1997.

Chenitz WC, Swanson JM. From practice to grounded theory.
Menlo Park, CA: Addison-Wesley, 1986:96–98.

Cohen J. Statistical power analysis for the behavioural sciences.
2nd ed. New York: Academic Press, 1988.

Cronenwett L et al. Single daily bottle use in the early 
weeks postpartum and breastfeeding outcomes. Pediatrics
90:760–6, 1992.

Crotty M. The foundations of social research. Thousand Oaks,
CA: Sage Publications, 1998.

Dennis CL. Theoretical underpinnings of breastfeeding con-
fidence: a self-efficacy framework. J of Hum Lact
15:195–201, 1999.

Dennis CL, Faux S. Development and psychometric test-
ing of the breastfeeding self-efficacy scale. Res Nurs Health
22:399–409, 1999.

I n t e r n e t  R e s o u r c e s

AWHONN Evidence-based clinical practice guide-
lines series (International):
www.guideline.gov/summary/summaryaspx?doc=
2928&2154
Canadian Medical Association Infobase (Canada):
http://mdm.ca/cpgsnew/cpgs/index.asp
The Cochrane Collaboration: Cochrane database
of systematic research reviews:
www.library.mun.ca/nsl/guides/cochrone.php

Cumulative Index to Nursing & Allied Health 
Literature (CINAHL):
www.library.ucsf.edu/db/cinahl.htm
Federal US health databases and research articles:
MEDLINE:
www.nlm.nih/medlineplus/databases.html
Medscape:
www.medscape.com/
PubMed:
www.ncbi.nih.gov/entrez/query.fcgi?db=PubMed



Research, Theory, and Lactation 685

Dick MJ et al. Predicting early breastfeeding attrition. J of
Hum Lact 18:21–28, 2002.

Ellis DJ, Hewat RJ, Livingstone V. Report of an evaluation of
the efficacy of a breastfeeding clinic in prolonging the duration of
breastfeeding. Vancouver, BC: University of British Colum-
bia, School of Nursing and Department of Family Prac-
tice, 1991.

French P. The development of evidence-based nursing. J Adv
Nurs 29:72–78, 1999.

Furr PA, Kiregis CA. A nurse-midwifery approach to early
mother-infant acquaintance. J of Nurse-Midwifery 27:10–14,
1982.

Gillis A, Jackson W. Research for nurses: methods and interpreta-
tion. Philadelphia: FA Davis Company, 2002.

Giorgi A. Sketch of a psychological phenomenological
method. In: Giorgi A, ed. Phenomenology and psychological
research. Pittsburgh: Duquesne University Press, 1985:
8–22.

Glaser BG. Theoretical sensitivity. Mill Valley, CA: Sociology
Press, 1978.

Harding S, ed. Feminism and methodology. Bloomington: Indi-
ana University Press, 1987.

Harkness GA. Epidemiology in nursing practice. St Louis:
Mosby, 1995:86–95.

Hennekens CH, Buring JE, Mayrent S. Epidemiology in medi-
cine. Boston: Little, Brown, and Co., 1987.

Hewat RJ. Living with an incessantly crying infant. Phenom-
enology Pedagogy 10:160–71, 1992.

———. Mother-interaction during breastfeeding: a comparison be-
tween problematic and nonproblematic breastfeeders [doctoral
dissertation]. Edmonton, AB: University of Alberta, 1998.

Hewat RJ, Ellis DJ. Breastfeeding as a maternal-child 
team effort: women’s perceptions. Health Care Wom Int
5:437–52, 1984.

Hill PD, Aldag JC, Chatterton RT. The effect of sequential
and simultaneous breast pumping milk volume and 
prolactin levels: a pilot study. J Hum Lact 12:193–99, 
1996.

Jacox A et al. Diversity in philosophical approaches. In: Hin-
shaw AS, SL Feetham, JIF Shaver, eds. Handbook of clini-
cal nursing research. Thousand Oaks: Sage Publication,
1999, 3 –17.

Janke J. Prediction of breast-feeding attrition: instrument de-
velopment. Applied Nurs Rese 5:48–63, 1992.

———. Development of the breast-feeding attrition predic-
tion tool. Nurs Res 34:100–4, 1994.

Jensen D, Wallace S, Kelsay P. LATCH: a breastfeeding
charting system and documentation tool. JOGNN
26:181–87, 1994.

Kaufman KJ, Hall LA. Influences of the social network on
choice and duration of breastfeeding in mothers of
preterm infants. Res Nurs Health 12:149–59, 1989.

Kelly L, Burton S, Regan L. Researching women’s lives or
studying women’s oppression? Reflections on what con-
stitutes feminist research. In: Maynard M, Purvis J, eds.
Researching women’s lives from a feminist perspective. London:
Taylor & Francis, 1994:27–48.

Klaus MH, Kennell JH. Maternal-infant bonding. St Louis:
Mosby, 1976.

———. Maternal-infant bonding. 2nd ed. St Louis: Mosby,
1982.

Kramer HC, Thiemann S. How many subjects? Statistical power
analysis in research. Newbury Park, CA: Sage Publications,
1987.

Labbok M. What is the definition of breastfeeding? Breast-
feeding abstracts 19:19–21, 2000.

Labbok MH, Coffin CJ. A call for consistency in definition
of breastfeeding behaviors. Soc Sci Med 44:1931–32, 1997.

Labbok M, Krasovec K. Toward consistency in breastfeeding
definitions. Stud Fam Plann 21:226–30, 1990.

Leff EW, Jefferis SC, Gagne MP. Maternal perceptions of
successful breastfeeding. J Hum Lact 10:99–104, 1994a.

———. The development of the maternal breastfeeding eval-
uation scale. J Hum Lact 10:105–11, 1994b.

Lenz ER et al. Collaborative development of middle-range
nursing theories: Toward a theory of unpleasant symp-
toms. Adv Nurs Sci 17:1–13, 1995.

Lincoln YS, Guba EG. Naturalistic inquiry. Newbury Park,
CA: Sage Publications, 1985.

Martens PJ. Does breastfeeding education affect nursing staff
beliefs, exclusive breastfeeding rates, and Baby-Friendly
Hospital Initiative compliance? The experience of a
small, rural Canadian hospital. J Hum Lact 16:309–18,
2000.

Matthews MK. Developing an instrument to assess infant
breastfeeding behavior in the early neonatal period. Mid-
wifery 4:154–65, 1988.

———. Mothers’ satisfaction with their neonates’ breastfeed-
ing behaviors. JOGNN 20:49–55, 1991.

Maynard M, Purvis J. Researching women’s lives from a feminist
perspective. London: Taylor & Francis, 1994.

McKenna J, Mosko S, Richard C. Breast-feeding and
mother-infant cosleeping in relation to SIDS prevention.
In: Trevathan WR, Smith EO, McKenna JJ, eds. Evolu-
tionary medicine. Oxford, England: Oxford University
Press, 1999:53–74.

Mead GH. In: Morris, CW ed. Mind, self and society. Chicago,
IL: University of Chicago Press, 1934.

Mercer RT. A theoretical framework for studying factors that
impact on the maternal role. Nurs Res 30:73–77, 1981.

———. The process of maternal role attainment over the first
year. Nurs Res 34:198–204, 1985.

Mercer RT, Ferketich SL. Predictors of maternal role com-
petence by risk status. Nurs Res 43:38–43, 1994.

Millard AV. The place of the clock in pediatric advice: ra-
tionales, cultural themes, and impediments to breastfeed-
ing. Soc Sci Med 31:211–21, 1990.

Morrow AL et al. Efficacy of home-based peer counselling to
promote exclusive breastfeeding: a randomised con-
trolled trial. Lancet 353:1226–31, 1999.

Morse JM. Qualitative nursing research: a free-for-all? In:
Morse JM, ed. Qualitative nursing research: a contemporary
dialogue. London: Sage Publications, 1991a:14–22.

———. Strategies for sampling. In: Morse JM, ed. Qualitative
nursing research: a contemporary dialogue. London: Sage Pub-
lications, 1991b:127–44.

Morse JM, Bottorff JL. The use of ethology in clinical nurs-
ing research. Adv Nurs Sci 12:53–64, 1990.



686 Sociocultural and Research Issues

Morse JM, Field PA. Qualitative research methods for health pro-
fessionals. 2nd ed. London: Sage Publications, 1995.

Neander WL, Morse JM. Tradition and change in the north-
ern Alberta Woodlands Cree: implications for infant feed-
ing practices. Can J Public Health 80:190–94, 1989.

Nunnally JC. Introduction to psychological measurement. Toronto:
McGraw-Hill, 1978:245.

Oddy WH et al. Breast feeding and cognitive development
in childhood: a prospective birth cohort study. Birth
17:1–90, 2003.

Piper S. Feeding patterns of preterm infants post NICU dis-
charge. In: Auerbach KG, ed. Current Issues in Clinical Lac-
tation. Boston: Jones and Barlett, 2002:11–21.

Piper S, Parks PL. Use of an intensity ratio to describe breast-
feeding exclusivity in a national sample. J Hum Lact
17:227–32, 2001.

Polit DF, Hungler BP. Nursing research: principles and methods.
6th ed. Philadelphia: Lippincott, 1999.

Potter J, Wetherall M. Discourse and social psychology: beyond at-
titudes and behavior. London: Sage Publications, 1987.

Riordan J et al. Predicting breastfeeding duration using the
LATCH breastfeeding assessment tool. J Hum Lact
17:20–23, 2001.

Riordan J, Gross A, Angeron J, Krumwiede B, Melin J. 
The effect of labor pain relief medication on neonatal
sucking and breastfeeding duration. J Hum Lact 16:7–12,
2001.

Riordan JM, Koehn M. Reliability and validity testing of
three breastfeeding assessment tools. JOGN Nurs 26:
181–87, 1997.

Riordan JM, Woodley G, Heaton K. Testing validity and re-
liability of an instrument which measures maternal evalu-
ation of breastfeeding. J Hum Lact 10:231–35, 1994.

Rubin R. Attainment of the maternal role: part I. Nusr Res
16:237–45, 1967a.

———. Attainment of the maternal role: part II. Nurs Res
16:342–46, 1967b.

———. Maternal identity and the maternal experience. New
York: Springer, 1984.

Sarbin TR. Role theory. In: Lindzey G, ed. Handbook of social

psychology. Reading, MA: Addison-Wesley Publishing Co.,
1954:223–58.

Shafer RJ. A guide to historical method. 3rd ed. Belmont, CA:
Wadsworth Publishing, 1980.

Schmied V. Connection and pleasure, disruption and dis-
tress: women’s experience of breastfeeding. J of Hum Lac
14:325–34, 1999.

Spradley JP. The ethnographic interview. New York: Holt, Rine-
hart, & Winston, 1979:3–5.

———. Participant observation. New York: Holt, Rinehart, &
Winston, 1980.

Strauss A, Corbin J. Basics of qualitative research: grounded
theory procedures and techniques. Newbury Park, CA:
Sage Publications, 1990:24–32.

Sumner G, Spietz A. NCAST Caregiver/Parent-child interaction
feeding manual. Seattle: NCAST Publications, 1994.

Tabachnick BG, Fidell LS. Using multivariate statistics. 2nd ed.
New York: HarperCollins, 1989:1–10.

Tomey AM, Alligood MR. Nursing theorists and their work. 4th
ed. St. Louis: Mosby, 1998.

Trevathan WR, Smith EO, McKenna, JJ. Evolutionary medi-
cine. Oxford, England: Oxford University Press, 1999:
27–51.

van Manen M. Practicing phenomenological writing. Phe-
nomenology Pedagogy 2:37–69, 1984.

———. Researching lived experience: human science for an action
sensitive pedagogy. Ann Arbor, MI: Althouse Press, 1990.

Williams GC, Nesse RM. The dawn of Darwinian medicine.
Q Rev Biol 66:1–22, 1991.

Wilson HS. Research in nursing. 2nd ed. Redwood City, CA:
Addison-Wesley, 1989.

World Medical Association. Declaration of Helsinki: recommen-
dations guiding doctors in clinical research. New York: World
Medical Association, 1964.

Wright AL et al. Breastfeeding and lower respiratory tract ill-
ness in the first year of life. Br Med J 299:946–49, 1989.

Wrigley EA, Hutchinson SA. Long-term breastfeeding. J of
Nurse-Midwifery 35:35–41, 1990.

Zimmerman DR, Guttman N. “Breast is best”: knowledge
among low-income mother is not enough. J Hum Lact
17:14–23, 2001.



Research, Theory, and Lactation 687

A p p e n d i x  2 2 – A

RESEARCH TERMS

Applied research: Research that focuses on solving or finding an answer to a clinical or practical problem.

Basic research: Research that generates knowledge for the sake of knowledge.

Bivariate: Statistics derived from the analysis of the relationship between two variables.

Chi-square: A statistical procedure that uses nominal level data and determines significant differences between ob-
served frequencies in relation to the data and expected frequencies.

Concept: A word, idea, or phenomenon that generally has abstract meaning.

Construct: A cluster of several concepts that has abstract meaning.

Correlation coefficient: A statistic that indicates the degree of relationship between two variables. The range in
value is +1.00 to −1.00; 0.0 indicates no relationship, +1.00 is a perfect positive relationship, and −1.00 is a perfect in-
verse relationship.

Design: The blueprint or plan for conducting a study.

Epidemiology: The study of the distribution and determinants of health-related states or events in specified popula-
tions, and the application of this study to control of health problems.

External validity: The extent to which study findings can be generalized to samples different from those studied.

Extraneous variable: Variables that can affect the relationship of the independent and dependent variables––i.e.,
that can interfere with the effect of treatment. In experimental studies, strategies for controlling these variables are
built into the research design.

Incidence: The number of instances of illness commencing, or of persons falling ill, during a given period in a speci-
fied population. More generally, the number of new events––e.g., new cases of disease in a defined population––
within a specified period of time.

Inductive reasoning: The process of reasoning from specific observations or abstractions to a general premise.

Internal validity: The extent to which manipulation of the independent variable really makes a significant differ-
ence on the dependent variable rather than on extraneous variables.

Likert scale: A scale that primarily measures attitudes by asking respondents their degree of agreement or disagree-
ment for a number of statements.

Nonparametric statistics: Statistical procedures used when required assumptions for using parametric procedures
are not met.

Parametric statistics: Statistical procedures used when a sample is randomly selected, represents a normal distribu-
tion of the target population, and is considered sufficiently large in size and interval level data are collected.

Prevalence: The number of instances of a given disease or other condition in a given population at a designated
time; sometimes used to mean prevalence rate. When used without qualification the term usually refers to the situa-
tion at a specified point in time.

Population: The total set of individuals that meet the study criteria from which the sample is drawn and about
whom findings can be generalized.

Sample: A subset of the population selected for study.

Sampling: The procedure of selecting the sample from the population of interest.

Target population: The population that is of interest to the investigator and about which generalizations of study re-
sults are intended.

Univariate: Statistics derived from analysis of a single variable––e.g., frequencies.

Variable: Attributes, properties, and/or characteristics of persons, events, or objects that are examined in a study.
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23
C H A P T E R

Education is the cornerstone supporting the frame-
work of lactation and breastfeeding. This chapter
provides the health-care provider with tools to fash-
ion meaningful educational experiences for breast-
feeding families and colleagues. Two types of
programs are addressed: those aimed at assisting
families in having a positive breastfeeding experi-
ence and those designed to increase the knowledge
base of the health-care providers so that they can ef-
fectively assist with breastfeeding. Because educa-
tion permeates all activities in the field of
breastfeeding, isolating the educational component
is an enormous challenge. This chapter addresses a
broad range of educational issues, from theory to
practical application. An overview of research re-
lated to breastfeeding education is provided, along
with strategies for teaching adult learners.

In traditional societies, an inexperienced
woman turns to her mother, older sisters, cousins,
aunts, or grandmothers for emotional support dur-
ing childbearing and breastfeeding. Breastfeeding
“education” involves lifelong immersion in a cul-
ture in which seeing a baby at breast is a normal,
welcome sight. Even though formal breastfeeding
and parental education is common in many parts of
the world, it is still only a replacement for a time-

Breastfeeding 
Education
Jan Riordan and Debi Leslie Bocar

honored family function that involves aunts and
grandmothers (Bender & McCann, 2000).

The dramatic decrease in breastfeeding in in-
dustrialized societies during the first half of the
twentieth century reduced the number of mothers
who could share their breastfeeding experiences.
Over time, expectant mothers were less likely to see
an infant breastfeed or to know someone who could
provide practical assistance. Geographical mobility
further isolated young families from traditional sup-
port networks. Into the vacuum came alternative
support systems for the few women who chose to
breastfeed. Self-help groups such as La Leche
League International, Australian Breastfeeding As-
sociation, and childbirth education groups began to
organize. They flourished worldwide, providing ac-
curate information, practical assistance, and emo-
tional support for breastfeeding families using a
mother-to-mother approach.

Educational Programs
As breastfeeding rates increased and health-care
providers recognized the lifelong benefits of breast-
feeding, health-care systems began to offer formal
breastfeeding classes and educational opportunities.
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Hospitals, clinics, health maintenance organiza-
tions, and medical practice groups increasingly
offer classes of all types to parents, siblings, and
grandparents. Although the primary purpose of
these programs is educational, they are also effec-
tive public relations techniques for attracting fami-
lies to those institutions. In an era in which health-
care agencies are increasingly competitive, patient/
client education can be an effective marketing strat-
egy. Shifts in the US health-care industry affect
breastfeeding education of parents. Third-party re-
imbursement rewards birth settings from which pa-
tients are discharged quickly. When families leave
the hospital or birthing center within hours or days
after birth, teaching opportunities shift to prenatal
education or postdischarge follow-up.

Educational programs for health professionals
and lactation consultants have proliferated along
with parent education. Privately owned continu-
ing education companies, medical centers, and 
academic institutions regularly offer systematic
training in lactation management to health profes-
sionals. Some programs offer completion certificates
or titles, such as breastfeeding educator. These 
programs, as well as many high-quality seminars of-
fered throughout the world, are useful preparation
for individuals seeking to improve their knowledge
of breastfeeding. Many individuals attend educa-
tional offerings not only for professional develop-
ment but also to qualify as continuing education for
sitting the certification examination by the Interna-
tional Board of Lactation Consultant Examiners
(IBLCE).

Distance Learning and Web Courses

Lactation education through distance learning and
the World Wide Web is a rapidly growing area. Dis-
tance learning spans a rich heritage that began when
the printing press met the pony express and contin-
ues today through the Internet. Distance learning
offers a way for people worldwide to “attend” a
course without leaving their home area. Breastfeed-
ing Support Consultants of Philadelphia has offered
long-distance education for lactation and breast-
feeding since the mid-1980s. The first Internet
course on breastfeeding came online in 1997 from
Wichita State University School of Nursing (Rior-
dan, 2000). It is taught entirely through the Internet.
With the rapid changes in education toward teach-

ing on the Internet, other Web breastfeeding courses
are becoming available. A current listing of lactation
courses can be found on the Web site of the Interna-
tional Lactation Consultant Association (www.ilca.
org/index.html). Lactation consultants take part in
an Internet discussion group called LACTNET. In
daily posts, LACTNET participants seek and re-
ceive help with difficult clinical cases and discuss
current issues that relate to breastfeeding.

Learning Principles
Learning principles are most effective when indi-
viduals are ready to learn (i.e., when they feel a
need to know something) (Redman, 1988). “Teach-
able moments” refer to those periods when learners
perceive the need for information and skills. Moti-
vation is further enhanced when the material to be
learned is organized in a manner that makes it
meaningful to the learner. Activities that are novel
and interesting to learners encourage learning. Ac-
tive rather than passive participation is associated
with more meaningful and permanent learning
(Brillinger, 1990). Learning is divided into three do-
mains, and breastfeeding education incorporates all
three (Bloom, 1956):

● Cognitive skills (gathering information, linking
concepts, problem solving)

● Psychomotor skills (listening to instructions,
observing skills, repetitive practice, mastery of
skill performance)

● Affective learning (modifying attitudes, values,
and preferences)

Individual learning styles need to be consid-
ered when planning teaching strategies (Lauwers &
Shinskie, 2000). Some participants learn primarily
through auditory perceptions; they listen intently
and remember what they hear. Others learn best 
visually and retain information about what they see.
These learners benefit from visual aids and printed
materials (Figure 23–1). A third style is kinesthetic
or psychomotor learning. Kinesthetic learners ben-
efit from touching and handling equipment and
models. Most learners use all three modalities.
Therefore, in teaching about breast pumps, learn-
ing is strengthened by discussion coupled with the
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showing of slides that demonstrate how pumps
work and by having the learners manipulate the
equipment themselves.

Because success is predictably more motivating
than is failure, dividing tasks and information in-
to easily mastered segments keeps the adult learn-
ers motivated to continue the program. Learners
respond to specific descriptions of their positive
performance. Praise enhances feelings of self-
confidence and conveys respect for the learner.

Adult Education
Adult learners differ widely from children in their
learning styles. Unlike children, who are required
to attend school, adults are self-directed when they
choose to attend educational activities (Knowles,
1980). Adults perceive time as one of their most val-
ued and scarce assets, and they are not willing to
spend it in meaningless activity. Educational pro-
grams must therefore demonstrate a clear applica-
bility to the adult’s everyday life. For example,
discussion of the anatomy of the breast and the
physiology of breastfeeding is more meaningful
when related directly to practical skills, such as
latch-on techniques and how often to feed the baby.

Adult learners have a rich variety of back-
grounds and motivations for participating in educa-
tional programs. They appreciate and expect
respect as unique individuals. If the instructor iden-
tifies what these personal learning needs are and 
fulfills them, learning occurs quickly and easily.
Adult learning should be self-directed and provide
feedback about the learner’s progress toward
achieving these goals (Figure 23–2). Parents should
be considered “co-learners” in that they teach each
other as well as the instructor, who will invariably
learn at least one new piece of information at every
class. Principles of adult education are easily applied
to breastfeeding education using the following 
approaches:

● Ensure that content and timing of teaching co-
incides with parents’ “readiness” to learn (prior
to conception, during pregnancy, immediately
postbirth, later postpartum).

FIGURE 23–1. Visual learning. Pamphlets and other
written materials reinforce one-to-one teaching.
(Courtesy of Shira L. Bocar.)

FIGURE 23–2. Adult learning. Adults are self-
directed and have individual learning needs.
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● Prioritize and present information in easily un-
derstood and easily mastered segments.

● Organize activities in increments to increase
the likelihood of success.

● Give explicit instructions so that participants
clearly understand what they are being asked
to do.

● Provide specific, immediate feedback following
each activity.

● Recognize the importance of body language
and nonverbal communication.

● Use handouts and other media to reinforce and
augment rather than to replace individualized
assessment and teaching.

● Identify breastfeeding support resources, in-
cluding telephone numbers of local resources.

There are several factors that enhance a positive
learning climate for adult learners. Lighting, tem-
perature, seating, the availability of writing surfaces
furnished with paper and pencils, and the ability to
view learning materials comfortably have a tremen-
dous impact on learning. Adults appreciate physical
comfort and knowing where drinks, food, and rest-
room facilities are located.

Adult education programs tend to be a social as
well as a learning activity, because they afford op-
portunities to become acquainted with other adults.
Greet each person warmly; demonstrate genuine
concern for each one as an individual. It is a good
idea to structure break periods with refreshments to
encourage socializing. Adults enjoy sharing infor-
mal learning activities with others, and successful
programs encourage adults to have fun as they
learn. Adults also expect teachers to value student
opinions about the usefulness of learning activities.
One way to find out what areas of the program
were helpful is to request informal verbal feedback
or formal written evaluations. Evaluations are im-
portant data to modify and improve programs.

Curriculum Development
Assessing learning needs is mandatory when work-
ing with adult learners. There must be a “match”
between what the learner needs to know and what

the teacher presents. If the teacher erroneously as-
sumes that learners already possess a high level of
knowledge, learners can be frustrated because the
information is too complex. Conversely, learners
may be offended if the instructor assumes they have
minimal knowledge.

To assess levels of knowledge when working
with small groups, the facilitator can ask nonthreat-
ening questions––such as, “What are some of the
myths about breastfeeding you have heard?” In
larger class settings, the content cannot be cus-
tomized to each participant. Asking participants at
the beginning of class what specific topics they
would like to discuss helps assess their learning
needs and involves them in establishing the curricu-
lum. The importance of a topic should be reflected
in the time given to it, taking into consideration how
frequently the information will be used. For exam-
ple, positioning and latch-on are fundamental to
breastfeeding and so deserve a more thorough dis-
cussion than adoptive nursing, which is relevant to a
much smaller group of learners.

Too much information at one time is over-
whelming and prioritizing teaching is critical. Basic
physiologic requirements (e.g., adequacy of the in-
fant’s nutrient intake) help guide prioritization.
Health-care providers must also be aware of addi-
tional family resources and defer some teaching for
later health visits. Thus, when a family is in the
birth setting, the health-care provider may share
with the mother that breastfeeding can continue
when she is employed outside the home. However,
specific techniques for doing so will be taught after
breastfeeding is established.

Parent Education
Facilitating the learning experience for parents re-
quires an understanding of the tasks of adulthood.
People seeking breastfeeding assistance are couples
involved in a major life change: acquisition of the
parental role. There are four stages of transition
into parenthood: (1) anticipatory, (2) formal, (3) in-
formal, and (4) personal. During the anticipatory
stage, before the birth of the infant, expectant par-
ents benefit from realistic information about infant
care. It is important for parents to understand that,
in the first weeks after the baby is born, they will
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experience loss of sleep, fatigue, and episodes of
crying (by baby, mom, and possibly dad). In this
phase, parents should be encouraged to perform in
certain ways:

● Form realistic expectations of infant care.
● Identify responsibilities that they can relinquish

to devote time and energy to infant care.
● Learn practical aspects of infant care (including

psychomotor experiences with dolls or infants).
● Begin to identify philosophical approaches to

infant care (such as how they will respond to a
crying child).

● Learn about typical emotional responses to
new parenthood so that their experiences can
be placed in perspective.

● Review previous personal successful experi-
ences to support self-confidence.

● Socialize with other new families to increase
opportunities for incidental learning and for
developing a support network.

● Identify community resources that can facilitate
the transition into parenthood.

The formal stage begins with the birth of the
infant. Parents are often surprised at their intense
feelings about the responsibilities of parenthood.
Although forming attachment bonds with their in-
fant, they are simultaneously achieving parental
roles. Attachment is enhanced if parents have
rooming-in, which allows them more opportunities
to get acquainted with their baby (Anderson, 1989).
Health-care providers can also use the infant’s
given name frequently to establish the identity of
the infant.

Parental caretaking behavior is often character-
ized by rigidity as parents seek to perform psy-
chomotor tasks “the one best way.” They are often
overwhelmed if given too many equally attractive
alternatives in child care. They may become no-
ticeably frustrated if they receive conflicting infor-
mation during this phase of role acquisition. New
parents often feel awkward and inadequate because
they lack experience and confidence in caretaking
skills. They often equate their performance of infant
care with their ability to parent effectively. During

this stage, new parents are extremely vulnerable to
implied judgment of their caretaking abilities. They
are quite sensitive to nonverbal communication re-
garding their performance. Health-care providers
and experienced parents are particularly powerful
role models as the self-image of the new parents
emerges. The most persistent feelings during such
role transition are those of inadequacy and lack of
self-confidence.

During this time, mothers are fatigued and feel
overwhelmed. In the days immediately after giving
birth, women have impaired cognitive function,
particularly in memory function (Eidelman, Hoff-
man, & Kaitz, 1993). Therefore, new parents bene-
fit from simple, concrete instructions divided into
easily mastered segments. Specific, positive feed-
back about their performance, coupled with en-
couragement by someone whose opinion is
important to them, can greatly enhance their self-
confidence. They need frequent assistance in plac-
ing their experiences in perspective.

The informal stage begins when parents feel that
they have mastered child-care tasks. Self-confi-
dence increases as a person accrues successful ex-
periences (Coopersmith, 1967). Several weeks or
months are required by most parents to amass ade-
quate positive experiences so that they can proceed
to the informal stage of role acquisition. Health-care
providers are in a unique position to enhance
parental self-confidence by providing enthusiastic
praise of performance and reviewing positive expe-
riences. The relatively restrictive behavior of the
formal stage is replaced by a willingness to consider
options. Behavior becomes more spontaneous, and
there is less fear of imperfection. A reassuring envi-
ronment that supports experimentation and pro-
vides stimulation through a variety of role models
enables parents to progress to the final stage of
parental role acquisition.

During the personal stage, behaviors are further
modified, so that a parental role style evolves that is
consistent with the parents’ personalities. Relin-
quishing the fantasy of being the “perfect parent”
frees parents to develop a unique set of behaviors
with which they are comfortable. Support groups
and classes provide ideal social settings in which
parents can share their personal child-care tech-
niques and approaches with other parents, thus in-
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tegrating their new parental role into their person-
alities (Figure 23–3).

Prenatal Education
Most mothers make decisions about how they will
feed their baby before they become pregnant and
during pregnancy. Pregnancy is an appropriate
time to support a mother’s decision to breastfeed, to
correct inaccurate information, to add to the infor-
mation she already has about breastfeeding, and to
encourage undecided expectant mothers to con-
sider breastfeeding. Infant feeding should be dis-
cussed before mothers start feeling the baby’s
movements. (Quickening usually occurs around the
fifth month of pregnancy.) When mothers begin to
perceive their babies as separate beings, they start
making concrete plans for care, including how they
will feed their babies. Mothers need information
about infant feeding before being asked, “How are
you going to feed your baby?” Because of the influ-
ence of the baby’s father or the mother’s partner
and other family members, breastfeeding education
programs should include support persons by en-
couraging their attendance at classes and group
meetings and by providing educational materials
specifically directed to them (Freed, Fraley, &
Schanler, 1993; Giugliani et al., 1994; Littman et al.,
1994; Matich & Sims, 1992; Sciacca et al., 1995).

Breastfeeding education programs during early
pregnancy must describe the benefits of breastfeed-
ing both to mother and infant so that expectant par-
ents can make an informed choice regarding infant
feeding (Libbus, 1992). If an educational program is
to influence the decision to breastfeed, it must ad-
dress maternal concerns, including those related to
convenience, modesty, participation of the father in
infant care, and to incorporating breastfeeding into
the mother’s lifestyle, her return to employment,
any previous negative experiences with breastfeed-
ing by the mother or her peers, and contraceptive
considerations ( Jones, 1987; Young & Kaufman,
1988). An awareness of the values in a particular
culture is essential.

Early Breastfeeding Education
Toward the end of pregnancy, breastfeeding educa-
tion appropriately focuses on the basics of breast-
feeding initiation and management during the early
days and weeks following the baby’s birth. Classes
should be accessible (with parking) and offered at
times convenient to families. Patients can read pam-
phlets and view videos while they are waiting for
appointments. Health-care providers can also assess
and add to the patients’ knowledge during appoint-
ments. It is generally better to have frequent, short
discussions about breastfeeding throughout the
course of prenatal care rather than to attempt to say
everything a mother may need to know in one dis-
cussion about breastfeeding. Freestanding classes
can be provided by institutions and health-care 
professionals in the community––through hospi-
tals, clinics, libraries, childbirth education pro-
grams, breastfeeding support groups, and lactation
consultants.

The content of breastfeeding classes offered
during pregnancy should include information nec-
essary to initiate breastfeeding (e.g., timing of the
first breastfeeding, positioning and assisting the in-
fant to latch onto the breast, prevention of nipple
trauma, management of engorgement, assessment
of adequate milk intake, and establishing, maintain-
ing, and increasing milk supply) (Box 23–1).

A variety of techniques can be used, including
formal or informal classes, videos, and printed 
materials. Educational programs, however well de-
veloped, augment rather than replace the responsi-

FIGURE 23–3. La Leche League meeting. Adult learn-
ing in action. (Courtesy of Debi Leslie Bocar.)
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bility of the health-care professional for individual-
ized assessment and one-to-one teaching specific to
each breastfeeding family.

Although mothers can have a positive breast-
feeding experience at the birth setting, breastfeed-
ing continuance is influenced by situations she
encounters after she returns home. Given the
mother’s limited stamina and inability to retain
large quantities of new information, care should be
taken not to overwhelm families with the sheer vol-
ume of material. Prioritize the content of classes in
the birth setting, from most important to least im-
portant. For example, information that relates to
continuing breastfeeding and ensuring infant well-

being is most important, whereas information that
pertains to returning to employment and weaning
can be covered later.

Individualize the content based on the
mother’s concerns (Box 23–2). For example, if a
pregnant mother wants to select a pump to prepare
for going back to work, the lactation consultant pro-
vides this information. Families do not attend to in-
formation that health-care providers think they
should have until their own concerns have been ad-
dressed.

When special circumstances, such as prematu-
rity, multiple births, congenital anomalies, or infant
neurological impairment, affect the initiation of

BOX 23–1

Recommended Topics for Prenatal Breastfeeding Classes

Early Pregnancy
● Ask questions: “How do you plan to feed

your baby?”
Importance of decision about feeding
choice

● Assess knowledge and perceptions re-
garding breastfeeding

Reasons mothers choose (breastfeed-
ing, bottle-feeding, combined feeding)

● Explore and identify concerns
Personal feelings
Families’ feelings (including partner,
significant other)
Dealing with disapproval

● Acknowledge and validate feelings
● Educate using carefully targeted mes-

sages to address individual concerns
Benefits of breastfeeding (infant,
mother, community)
Risks of formula-feeding
Doctors’ recommendations

Ease of breastfeeding
Breastfeeding with modesty
Family involvement
Lack of dietary restrictions and life-
style changes
Feasibility with employment or school
Availability of people to assist

● Identify breastfeeding resource network
Family and friends
Health-care providers
Mother-to-mother support group

Later Pregnancy
● Explain that nipple and breast prepara-

tion is not necessary (breastfeeding is
easy)

● Assess nipple eversion; treat if necessary
(after 37 weeks gestation only)

● Discuss nursing bras, clothes for discrete
nursing

● Explain that there is no need for nipple
creams, ointments during pregnancy
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BOX 23–2

Sample Content for “How-To” Breastfeeding Class 
(Based on Common Concerns of Mothers)

How Do I Get off to a Good
Start?
● Best time for breastfeeding: within first

hour after birth (importance of colos-
trum)

● Rooming-in
● What if separation is medically 

necessary?
● How often to breastfeed

Baby-led feedings
Identify early hunger cues
Feed at least every 3 hours during day
(8–12 feedings each 24 hours)
Feed at least 5–10 minutes each side
Listen for swallowing
Watch infant for satiety cues
Avoid intense clock watching

● Will I have enough milk? What causes
decreased milk production?

Long intervals between feedings
Formula or water supplements
Smoking

● Do I have to change my lifestyle?
● Nutrition, fluids, rest

Listen to your body: eat when hungry,
drink when thirsty, rest when tired

● Medications, drugs, alcohol, nicotine
● What should I do if I get a cold?

Will Breastfeeding Hurt?
● Do I have to prepare my nipples?

Check for nipple protrusion
● Do I need special supplies or equipment?
● Positioning and latch-on

Alerting infants: techniques

Avoid overuse of swaddling
Mother’s position and breast support
Infant’s position (cradle hold, football
hold, side-lying)
Demonstrate with visual aids, doll

● What is a good latch?
Wide-open mouth
Lips flanged
Nose and chin to breast
No sharp pain

● Can I prevent sore nipples?
Break latch if it hurts, breastfeed fre-
quently, start on less sore side
Creams and ointments (not always 
helpful)

● What is engorgement? How do I manage
engorgement?

Breastfeed frequently
Place cold packs on breasts
Use breast pump if necessary
Softer, smaller breasts (after engorge-
ment) do not mean lost milk supply

Where Can I Get Help?
● Special role of father (or primary support

person)
● Types of help: Practical help, emotional

help, skilled assistance
● Dealing with advice and opinions
● Sources for expert help with 

breastfeeding
● How do I know if baby is getting

enough?
Can hear baby swallowing regularly
Bowel movements (at least 4 per 24
hours)



breastfeeding, the learning needs of the parents are
complicated by the emotional ramifications of the
experience. Families with special needs benefit
from individualized teaching and assistance and
from specific educational materials and ongoing
group support. It’s hard for parents to retain infor-
mation when they are under stress. Prioritize con-
tent so that only important information is given first
and is later repeated.

Continuing Support for 
Breastfeeding Families

The sharp decline in breastfeeding in the early
weeks postpartum demonstrates the need that
mothers have for assistance and follow-up. A sys-
tematic program to ensure contact with the new
breastfeeding mother can be a powerful influence
on breastfeeding duration. Where feasible, tele-
phone contact, home care, or early return visits to a
clinic are ideal. Each mother should be able to
identify at least one resource person for informa-
tion, support, and assistance.

Studies have compared mothers’ expectations
versus nurses’ expectations regarding breastfeeding
support and education. Berger and Cook (1998)
studied postpartum teaching priorities of nurses and
mothers. They found that nurses and mothers
agreed that immediate physical health needs of
both mothers and newborns were most important,
but they differed on specifics. Nearly three fourths

of the nurses considered breast care to be a very im-
portant learning need, whereas only half of the
mothers agreed. In a qualitative study, hospital
nurses felt the provision of interpersonal and infor-
mational support was adequate for successful
breastfeeding. The mothers at this facility, on the
other hand, wanted encouragement as well as inter-
personal and informational support (Gill, 2001).

In addition to needing information and assis-
tance with solving breastfeeding challenges, moth-
ers need support and encouragement to continue
breastfeeding (Box 23–3). Family, peers, and com-
munity resources are often their primary sources of
support. However, health-care professionals have a
role to play in assessing, augmenting, or creating
support systems.

How Effective Is Breastfeeding 
Education?
With short hospital stays and tight hospital budgets,
we need to know what strategies work most effec-
tively. Because education can change only those el-
ements that are modifiable, we first need to identify
what can be changed. When Janke (1993) exten-
sively reviewed the research literature a few years
ago, she found only six modifiable variables that
predict breastfeeding outcomes:

● Mother intends to breastfeed for a long time.
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(cont.) BOX 23–2

Satisfied between feedings
At least 8 feedings per 24 hours

● Family life with baby: Enjoying baby,
consoling baby, and fear of “spoiling”

● When to call for help
Baby feeding every hour
Feedings lasting more than 1 hour
Baby sleeping for more than 4–5
hours more than once each 24 hours
Baby feeds fewer than 7 times in 24
hours

Baby has fewer than 4 bowel move-
ments in 24 hours
Severe nipple pain
Tender, swollen area in breast

● Learn and respond to baby’s cues
● Use expert resources
● No supplements unless health-care pro-

vider recommends
● Realistic expectations

What to expect during first weeks;
commit to breastfeeding for 2 weeks
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● Mother is strongly committed to breastfeeding.
● Mother and family have a strong support sys-

tem.
● Mother expresses a positive attitude toward

breastfeeding.
● Baby has an early first feeding.
● Mother avoids supplemental feedings of water

or formula.

Focusing on these modifiable factors and the
timing of their contact with expectant parents can
maximize the influence of health-care professionals.
How the mother will feed her baby is a decision
that often is made prior to conception. Therefore,

educational efforts may have to target future par-
ents prior to conception through the elementary
and secondary school systems, the mass media,
churches, community organizations, and other in-
fluential institutions.

Studies summarized in Table 23–1, and in
Chapter 2, Table 2–1, which listed randomized tri-
als in the discussion of work strategies, show that
education and professional interventions make a
positive difference in the birth setting and postpar-
tum by extending the length of breastfeeding

Teaching Strategies
Good teaching involves organizing learning experi-
ences that keep the participant’s interest and use the

BOX 23 –3

Recommended Topics for an Ongoing Breastfeeding 
Support Class

Newborn Adjustment
● Parental fatigue, time management
● Physical changes during postpartum
● Maternal mood changes
● Management of fussiness, crying

Concerns about “spoiling” infants
Consoling techniques

● Infant sleeping issues, nighttime 
parenting

● Transition from being two to being three
(when a husband feels left out)

Being a person and partner as well as
a parent
Sexuality and contraception

● Dealing with unsolicited advice
● Blended families, sibling or pet adjust-

ments

Breastfeeding Concerns
● Concerns about milk supply
● Assessing adequacy of infant intake

● Strategies to increase milk supply
● Appetite and growth spurts
● Frequency of breastfeeding as baby gets

older
● Involving family members
● Obstructed ducts and mastitis
● Weaning

Returning to an Employment
Setting
● Feasibility of combining breastfeeding

and employment outside the home
● Feeding options
● Child-care considerations
● Time management
● Selecting a breastmilk expression tech-

nique (hand expression and breast pump
options)

● Expressing and storing breastmilk
● Maintaining a milk supply; maintaining

baby’s interest in breastfeeding
● Keeping breastfeeding in perspective
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Table 23–1

OUTCOMES OF BREASTFEEDING EDUCATION

Source Description and Results

Adams et al., 2001
Ontario, Canada

Akram, Agboativalla, & 
Shamshad, 1997
N =140
Pakistan 

Alvarado et al., 1996
N = 138
Chile

Davies-Adetubgo, 1996
N = 256
Nigeria

Greiner & Mitra, 1999
N = 10,128
Bangladesh

Houston et al., 1981
N = 80
Scotland 

Martens, 2000
Canada

Palti et al., 1988
N = 310
Israel

Pugin et al., 1996
N = 422
Chile

Vega-Franco, Gordillo, & 
Meijerink, 1985
N = 50
Mexico 

Valdes et al., 1993
N = 735
Chili

Westphal et al., 1995
Brazil

Zimmerman, 1999
United States

Hospital-based lactation services offered to all mothers in community. Open hours for
outpatient visits. Mothers highly rated service. Positive association between number of
visits and breastfeeding duration.

Group discussions and home visits until 6 months. Significantly higher percentage full
breastfeeding at 4 months in intervention group (94 vs. 7%).

Prenatal home visits, hospital visits, group sessions, individual consultation until 
6 months, posters, and pamphlets. Significantly higher percentage full breastfeeding at 
5 months in intervention group (53 vs. 3%).

One-to-one counseling, posters, monthly home visits until 4 months. Significantly higher
percentage full breastfeeding at 4 months in intervention group (40 vs. 14%).

Home visits, radio jingles, printed matter, advertisements. No significant results of any
breastfeeding 12–23 months (93 vs. 92%).

Hospital and home visits in 1st week and every 2 weeks until 24 weeks. Significantly
higher percentage breastfeeding at 20 weeks in intervention group (89 vs. 65%). 

Education program for nursing staff (1.5 hours). Increase in breastfeeding beliefs (p <
.01), exclusive breastfeeding rates (p < .05), but no change in breastfeeding attitudes.

Individual session from 7th month of pregnancy until 6 months postpartum. Mean dura-
tion of full breastfeeding was 9 weeks for intervention group compared with 7 weeks for
control group.

Group session 3 to 5 times during last trimester. Significantly higher percentage full
breastfeeding at 6 months in intervention group (80 vs. 65%).

Group session 4 times: 30 minutes + pamphlet (after 6th month). Significantly higher
percentage any breastfeeding at 4 weeks in intervention group (72 vs. 16%).

Individual consultation at d 7–10 and monthly until 6 months. Significantly higher per-
centage full breastfeeding at 6 months in intervention group (67 vs. 32%).

Improved knowledge of health-care provider and improved institutional scores related to
WHO/UNICEF Ten Steps to Successful Breastfeeding after training course.

Prenatal education, support groups, discharge packets. Breastfeeding at 2 weeks increased
from 35% to 57%.

facilitator’s time efficiently. The lecture format
yields an efficient use of the instructor’s time; how-
ever, it requires that participants remain passive,
and it is associated with decreased retention. An ef-

fective strategy is to vary the teaching format. Team
presentations, small group discussions, demonstra-
tions, role playing, question-and-answer sessions
with teacher-led or student-led questioning, obser-
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vations and comments by participants, group 
projects, and individualized instruction modules are
effective ways to break the monotony of lecture
presentations.

Each teaching session should include an intro-
duction, learning experience, and conclusion or
summary. A fundamental axiom is to “explain what
you’re going to teach, teach, and then describe what
you have taught.” When using the lecture format,
remember certain essential guidelines:

● Use a conversational tone (avoid reading notes
word for word).

● Vary speech (inflection, speed, and tone).
● Wear bright, interesting clothing.
● Move around while lecturing and use gestures

for emphasis.
● Use visual aids liberally (slides, charts, models,

portions of videotapes and films).
● Use humor.
● Demonstrate psychomotor tasks.
● Encourage the audience to participate by prac-

ticing psychomotor skills and with questions,
comments, and small group discussion.

● Schedule breaks every 50 minutes for maxi-
mum retention.

Charts, slides, line drawings, and role playing are
useful in dividing a psychomotor skill, such as 
positioning and latch-on, into understandable 
steps. Follow this with a videotape presentation of
the skill. The facilitator must always preview au-
diovisual materials and be knowledgeable about
equipment operation so that each learner’s time is
used efficiently.

Small Group Dynamics
Formal classes and educational media might pro-
vide information to large numbers of people, but
small-group teaching is a much more powerful
method for behavior change. Group discussions en-
hance peer support and decision making, and they
decrease dependence on health-care professionals.
A group is two or more people who interact and in-
fluence each other, accomplish common goals, and

derive satisfaction from maintaining membership in
the group. The ideal group size ranges from 8 to 12
people. More than 10 people in a subgroup de-
creases productivity (Tubbs, 1984).

Small-group interaction has the advantage of
stimulating a free flow of information and encour-
agement among participants as different questions
are asked and new topics are raised. Small groups
meet human needs for companionship, knowledge,
and identity. Discussion in a small group is more
likely to answer participants’ information needs, be-
cause they usually feel more comfortable asking
questions and changing the topic than when they
are in a large group.

An informal, relaxed setting encourages par-
ticipation. The group leader needs to be an expert
in the subject content area and skilled in group 
dynamics. Familiarity with the different roles
played by group members (initiator, elaborator,
evaluator, coordinator, encourager, harmonizer,
compromiser, aggressor, recognition-seeker, con-
fessor, dominator) enhances the group leader’s ef-
fectiveness in moving the group in a fruitful
direction (Sampson & Marthas, 1981).

Although the group leader may have to ac-
tively guide the discussion initially, the goal is to act
as a resource for information, encouraging partici-
pants to develop their own creative and problem-
solving abilities (Nichols & Edwards, 1988). When
participants share their personal experiences, it en-
hances learning and increases self-worth as individ-
uals’ efforts are reinforced and supported by 
the group.

Multimedia Presentations
Educational programs must compete with televi-
sion, videotapes, compact discs (CDs), and the In-
ternet. Audio or visual enhancements are almost
mandatory for educational programs. In an age of
television and computers, people expect visual and
auditory stimulation. Speakers feel compelled to
produce multimedia extravaganzas to compete.
Some say our current expectations harken back to
humankind’s original visual communication style,
before language and the printing press. The follow-
ing items offer ways to present breastfeeding infor-
mation visually:
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● Use computer technology, such as PowerPoint
software and LCDs (computerized slides that
reside on a “floppy” computer diskette or on a
CD). PowerPoint presentations are becoming
the norm for presentations. It is easy to print
professional-looking outlines of your talk for
handouts and to make speaker’s notes for each
slide.

● Arrange for all necessary equipment (projec-
tors, screens, video equipment, tape recorder,
pointer, podium light, chart stands) well in ad-
vance of the presentation. If you need Internet
access, ensure that the facility can provide it.
It’s probably best to bring overheads of your
talk “just in case.”

● Identify light switches and sound control pan-
els; make certain that a responsible person is
available to operate them.

● Adjust the volume of the microphone so that
persons in the back of the room can hear easily.
Make adjustments before beginning the pre-
sentation.

● Tape extension cords and cables to the floor to
reduce the likelihood of an accident.

● Adjust the location of the slide projector so that
images fill the entire screen and can be seen
clearly by all participants.

● Adjust the position of the monitor(s) so that all
participants can see.

● Adjust the lighting in the room to enhance the
visual presentation and still allow for taking
notes.

● Arrange equipment so that it does not block the
view of the screen(s).

● When showing part of a videotape, preset the
tape to the place where it is to begin.

● Meet with the equipment operator, review the
audiovisual component of the presentation,
and explain what the operator will need to do
during the presentation (e.g., change slide trays,
press “play” on the videotape player).

● Screen visual aids before the presentation (are
PowerPoint slides in order?).

● Avoid facing the audiovisual aids when speak-
ing or standing between them and the audience.

Audiovisual aids that are presented effectively
greatly enhance teaching. Learners are frustrated
when such aids are poorly presented or the in-
structor talks about a wonderful component that 
is not available. Adequate planning and prepa-
ration are the best insurance for an effective 
presentation.

Slides

Slides are easily stored and transported and are
flexible; there is a wide variety of ways that they
can be sequenced. Slides might be “worth a thou-
sand words,” but they can be expensive to make.
Some lactation consultants working in hospitals and
health-care agencies have access to audiovisual staff
whose sole job is to produce audiovisual aids. Com-
puter-generated slides are the standard for presen-
tations. Presentation software such as PowerPoint
create electronic slides that can be easily modified,
so there is little or no expense in revising and up-
dating them.

Transparencies

Transparencies or overhead projections are easy to
make and the least expensive of all the media 
options. Almost every classroom has an overhead
projector. However, transparencies are easily dam-
aged, are difficult to combine with slide presenta-
tions, and may require a second person at the
overhead projector. Transparencies are generally
limited to charts and words (photographs do not re-
produce well) and appear to be less “professional”
than other formats.

Television, Videotapes, and DVDs

Parents today are children of the television age.
Television, videotapes, or DVDs are excellent for
demonstrating live-action psychomotor skills (e.g.,
positioning mother and baby for breastfeeding) and
are easily transported and stored. Maternity facili-
ties that provide a television set in mothers’ rooms
often have a closed “Newborn Channel” that airs
teaching programs on early newborn care including
breastfeeding. Almost all households in the United
States have videotape players but DVD players are
rapidly replacing them. As of this writing, many ex-
cellent videotapes on breastfeeding exist, but very
few DVDs are available.
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Compact Discs

Compact discs (CDs) are one of the newest tech-
nologies in education. They are individually paced
and everyone receives consistent information.

When developing a presentation using a visual
format, apply these principles:

● Identify key concepts to be emphasized. Before
developing slides or transparencies, write them
out an a storyboard––a sequence of the pres-
entation’s main points. Draw boxes on a 
paper pad and fill them in with the secondary
points.

● Keep the content simple: one idea per slide; six
points related to that idea.

● Ensure that all lettering is large enough to be
read in the back of the room.

● Insist that all lettering, artwork, and photogra-
phy are of professional quality.

● Use multiple colors to maintain interest.
● Avoid overuse of clip art. It can distract learners.
● Use simple, clearly labeled graphs and 

drawings.
● Avoid complicated, detailed artwork that is

more suitable for print publications.
● Choose photographs that convey single key

points. They should be sharp, clear, visually ap-
pealing, and uncluttered. Well-selected pho-
tographs help viewers to see how information
can be used in their lives. A presentation on
breastfeeding that uses attractive photos of
breastfeeding mothers and infants is rated
higher by participants than is one in which no
such photos are used.

● Include photographs that are several feet away
from the subject, within a few feet of the sub-
ject, and very close to the subject.

● Avoid photos with distracting, outdated hair or
clothing styles.

Educational Materials
People retain new information in a shorter period
of time when they are under stress. After the phys-
ical and emotional stress of childbirth, families ben-

efit from written materials that reinforce verbal
teaching throughout pregnancy and after childbirth
in addition to one-on-one individualized teaching.

Adults retain only about 30 percent of the in-
formation they hear, but a multimodal approach
(seeing and hearing) increases their retention to 50
percent (Becton & Dickenson, 1981). For example,
if a mother practices positioning at the breast or as-
sembles a breast pump in addition to reading
printed matter, her retention is improved.

Materials must be scrutinized closely for their
accuracy to determine that no outdated information
is included. Information must be consistent. New
parents are frustrated by conflicting recommenda-
tions. Because nonverbal messages have a more
profound impact on behavior than do verbal in-
structions, materials must be carefully reviewed be-
fore using them. Mothers need to make informed
decisions about how they will feed their babies, but
they do not need to know how to manage every po-
tential breastfeeding difficulty. Materials that dwell
on the management of complications (i.e., breast
abscess) may be frightening to mothers still consid-
ering how they will feed their baby. Materials
should indicate when a mother should seek assis-
tance and should always include a local resource
telephone number.

Printed matter should be attractively packaged.
Families from a variety of socioeconomic back-
grounds have access to sophisticated printed materi-
als and commercial television programs; they
expect similar quality in materials about breastfeed-
ing. Pamphlets must be inviting, easy to read, and
organized (with bold headings and generous
amounts of white space). Too many words on a page
can overwhelm a reader. Pictorial learning is supe-
rior to verbal learning for recognition and recall
(Redman, 1988). Pictures and drawings make mate-
rials more interesting. Assess the mother’s interest in
reading before making recommendations about
written materials. Although some mothers welcome
books on breastfeeding, women who have not read
a book since they completed their formal education
may think that if they have to read a book, breast-
feeding may be too difficult for them.

More is not necessarily better when present-
ing printed materials. If families are bombarded
with thick stacks of pamphlets and materials, the
likelihood of their use is decreased. A few care-
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fully selected pamphlets can convey the idea that
breastfeeding is uncomplicated and enjoyable.
Pamphlets and short audiovisual programs are
preferable to lengthy materials that attempt to
cover the gamut of breastfeeding experiences.
Brief, focused materials should address the issues
that the family perceives as meaningful and that
they are motivated to learn. This concept applies
especially to mothers and families in special cir-
cumstances (such as prematurity, birth anomalies,
and relactation). Books that are divided into small
segments and have detailed indexes help families
to locate needed information. Visual materials are
more effective if they depict parents with ethnic,
socioeconomic, and cultural backgrounds that are
similar to the target audience. For example, teenage
mothers respond most favorably to visual repre-
sentations of adolescent mothers. A lending library
of books and videotapes conveys a commitment
to empowering families.

The source of materials must be considered in
evaluating educational materials. Organizations
whose purpose is to promote and sell formula can-
not be expected to genuinely promote breastfeed-
ing (Valaitis & Shea, 1993). Underlying messages
may communicate that bottle-feeding is the cultural
norm and that breastfeeding is difficult, compli-
cated, uncomfortable, immodest, and inconvenient.
There is often an explicit message that when fami-
lies begin using formula, the product of that com-
pany is optimal.

The target audience should be considered in
evaluating educational information. Materials must
be written at a reading level that the reader can un-
derstand. Most word-processing programs can cal-
culate the reading level of material by a simple
push of a button. Box 23–4 lists the criteria for eval-
uating education materials.

Education for At-Risk Populations

In the United States, women who have low in-
comes, who are minimally educated, or who are
members of particular ethnic groups initiate and
sustain breastfeeding at rates lower than those of
the national average. Although mothers with lim-
ited formal education are likely to be economically
disadvantaged, their breastfeeding concerns are
similar to those of more affluent mothers: modesty,

partner participation, lifestyle changes, contracep-
tion, and fear of difficulty or pain.

In addition, they are influenced by the relative
absence of peer models and social support. Women
with minimal formal education may be more influ-
enced by advertisements and media portrayal of ar-
tificial feeding as the cultural norm. They may also
lack self-confidence, control over their lives, and as-
sertiveness skills that are likely to enhance their ex-
perience with breastfeeding. Thus, mothers with
limited formal education should receive informa-
tional support and follow-up to enhance their
breastfeeding experiences. Because partners, family
members, and social-support people exert consid-
erable influence on mothers with limited formal
education, they should be included in breastfeeding
education (Buckner & Matsubara, 1993; Gielen et
al., 1992; Libbus, 1992; McClurg-Hitt & Olsen,
1994; McNatt & Freston, 1992).

US families who do not speak English create
challenges regarding health education. Ideally, an
interpreter will be available to assist in providing
critical information. If a facility serves a large pop-
ulation that speaks English as a second language,
the agency should consider translating educational
materials and use pictures to teach the basics of
breastfeeding. Also, they can purchase translated
breastfeeding materials. La Leche League Interna-
tional sells pamphlets in many languages.

If the teacher or leader of a breastfeeding class
comes from a different socioeconomic or ethnic
group than do the mothers she is teaching, she may
have a difficult time being accepted as a peer in
whom the mothers can confide and trust. An ex-
ample is a white, highly educated, articulate, and
well-dressed woman leading an inner-city group of
African-American or Hispanic mothers in a WIC
program. On the other hand, peers who are espe-
cially trained to help other women in their commu-
nity with breastfeeding (peer counselors) have a
profoundly positive effect on initiation and contin-
uation of breastfeeding among low-income urban
women. Locklin (1993, p. 181) described peer coun-
selors trained by members of the Chicago Breast-
feeding Task Force, a grass-roots organization
consisting of committed professionals whose mis-
sion is to train peer counselors. A compilation of
study outcomes of peer counselor programs ap-
pears earlier in this chapter.
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Adolescents

Adolescents’ concerns regarding breastfeeding re-
flect their developmental stage (Flanagan et al.,
1995). The primary focus of the adolescent is the
development of a sense of personal identity. Self-
consciousness and modesty may be so pronounced
that the young mother may be reluctant to consider
breastfeeding. Typical concerns of North American
adolescent mothers include issues of modesty, sex-

uality, mobility, lifestyle, peer approval, the wish to
return to school, and the attitude of the baby’s fa-
ther (Alexy & Martin, 1994; Marchand & Morrow,
1994; Peterson & DeVanzo, 1992; Purtell, 1994;
Robinson et al., 1993). A focus group of US teens
identified fears related to breastfeeding, which in-
cluded lack of confidence, dietary concerns, loss of
freedom, pain and discomfort, and disfigurement
(Bryant, 1992).

BOX 23–4

Criteria for Evaluating Educational Material

Content
● Specific to family’s needs?
● Accurate, reliable information based on

valid research reports?
● Accepted principles of anatomy and

physiology?
● Up-to-date recommendations?
● Consistency between narrative and 

visual aids?
● Simple, uncomplicated approach?
● Avoids dwelling on difficulties or poten-

tial complications?

Presentation
● Attractive, inviting?
● Organized for easy scanning: bold head-

ings, short paragraphs, ample white
space?

● Appropriate reading level?
Less than high school education: Need
more visuals, less narrative.
High school graduate: Newspapers are
written at this level
College graduate: Professional journals
are written at this level.

● Generous use of appropriate pictures,
drawings, and graphs that are consistent
with the narrative?

● Visual aids depict families from similar
backgrounds of audience?

● Appropriate length to maintain interest?

Promotional Materials
● Enthusiastically discusses benefits of

breastfeeding?
● Includes risks of bottle-feeding?
● Models culturally appropriate breast-

feeding?
● Includes practical tips for successful

breastfeeding?
● Provides information for additional re-

sources?

Source of Materials
● No underlying or hidden messages about

the use of formula?
● Breastfeeding presented as complicated,

uncomfortable, immodest, inconvenient?
● Complies with WHO Code, which pre-

cludes health-care providers from distrib-
uting materials provided by formula
companies?
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Peer role models exert a strong influence in
favor of breastfeeding (Radius & Joffe, 1988). Teen
mothers who have enjoyed breastfeeding should
be encouraged to discuss their experiences among
pregnant peers. Adolescents are typically interested
in having new experiences; some teenage mothers
show interest in breastfeeding because they do not
want to miss the “novel” experience of breast-
feeding. Some teens find that breastfeeding is a
source of pride; they gain positive attention from
health-care providers, family members, and peers.
Choosing to breastfeed can demonstrate their ma-
turity and show that they are individualists. Be-
cause adolescents want to be loved and to give
love, it can be effective to emphasize that breast-
fed babies and mothers feel a special closeness and
love for each other.

“Whose baby is this?” is sometimes an issue be-
tween the adolescent mother and her baby’s grand-
mother. Breastfeeding can be attractive, because
only the mother can breastfeed. It is important to
emphasize flexibility in feeding plans with teen
mothers. Although there are numerous advantages
to exclusive breastfeeding, an all-or-none approach
will usually result in teens declining to breastfeed. It
is more appealing for teens to discuss feeding plans
in which the teen mother decides what the baby
will be fed and by whom. Health-care providers
can place their recommendations in perspective by
remembering that partial breastfeeding provides
more advantages to mothers and babies than no
breastfeeding. Teens are especially sensitive to the
opinions of others. Conveying confidence in the
adolescent mother’s ability to care for her baby val-
idates her role as a mother.

When working with adolescent mothers, avoid
rigid rules about positioning, dietary intake, and ex-
clusive breastfeeding. As they complete their devel-
opmental tasks of adolescence, teenagers tend to
distance themselves from (and sometimes actively
rebel against) rules and regulations. It is more ef-
fective to suggest ideas that have worked for other
young mothers. It is also important to emphasize
the ease of breastfeeding (after the first weeks), be-
cause teens may lack self-confidence (Benson,
1996). Teenagers tend to think more concretely
than abstractly and thus benefit from hands-on ac-
tivities, such as positioning dolls and games (see
Box 23–5). Learning activities should be fun,

geared to what the mothers believe is important,
and quickly paced. It is helpful to remember that
adolescents are used to being entertained with tele-
vision and videotapes. Enthusiastic praise for any
interest in breastfeeding, practical assistance in the
birth setting, supportive social networks, and close
follow-up during the week after birth are critical
factors in facilitating successful breastfeeding
among teenage mothers (Benson, 1996; Maehr et
al., 1993).

Older Parents

Parents who have delayed childbearing, whether by
choice or as a result of infertility, have unique con-
cerns. Incorporating an infant and breastfeeding

BOX 23–5

Teaching Teenagers
About Breastfeeding

Fill a “lunch box” with items that
represent the benefits of breast-
feeding. Ask the participants to
create other items for the box.
● Clock (saves time)
● Diaper (stool doesn’t smell

bad)
● Doctor’s Kit (fewer trips to

MD)
● Diploma (smarter baby and

child)
● Kotex or tampax (delays

menses)
● Money (breastfeeding costs

less)
● Syringe (antibodies “immu-

nize” baby)
● Tape measure (return to

prepregnant shape faster)
● Thermometer (milk always at

the right temperature)
● Toothbrush (fewer cavities)
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into their established lifestyle is not easy, and they
may require frequent reassurance. On the positive
side, older parents have more education, read
more, have the advantages of varied life experi-
ences, and perhaps have wisdom and patience that
enhance parenting skills. They may need assistance
to locate peers with whom they can relate. The
older mother may need reassurance that the ability
to breastfeed does not decrease with increasing ma-
ternal age.

Educational Needs and 
Early Discharge
As families are discharged from the birth setting
more quickly, educational opportunities are abbre-
viated. There are fewer hours to discuss educational
needs, there are more visitors, and the mother’s re-
tention of information is affected by sleep depriva-
tion, discomfort, and analgesics.

In the birth setting, it is critical that health-care
providers prioritize discharge teaching so that par-
ents have information that is critical. Infant hydration
and nourishment is top priority. Teaching latch-on and
assessment of milk intake is far more important than
is teaching bathing, which can be reviewed by other
resource persons (family members, friends, or
health-care providers) following discharge. Special
concerns identified by the family and when and
from whom to get help are other areas that should
be covered before the family leaves the birth setting.

When teaching for discharge, be optimistic yet
realistic. The maxim “Expect the best and prepare
for the worst” is appropriate. Using a chronological
approach, discussing what parents should expect in
the first few days is helpful. Subsequent visits with a
physician or nurse practitioner (ideally within a few
days after discharge) provide opportunities to dis-
cuss ensuing concerns. Concrete time frames (i.e.,
“You will probably begin to notice that your breasts
are fuller on Tuesday.”) is easier for a new mother to
comprehend than is professional “jargon” (i.e.,
“You’ll probably notice that your breasts will be-
come engorged four to five days postpartum.”). Giv-
ing the parents written information on engorgement,
nipple tenderness, and the like (ideally in separate
pamphlets or fliers) can reinforce earlier teaching if
the mother is experiencing these situations.

Continuing Education
Almost all large medical centers now offer at least
some staff or continuing education related to breast-
feeding. Some of these programs are highly suc-
cessful and bring in welcome revenue (Box 23–6).
Others that are less financially successful are con-
sidered “loss leaders.” The strategy is to attract
young families to a particular health-care system
that employs nurses and other providers who are
knowledgeable in and supportive of breastfeeding.
As birth settings that support breastfeeding are rec-
ognized and rewarded by the community, families
will in turn become lifelong paying “customers” of
the health-care system offering them. Core compo-
nents of developing and presenting continuing edu-
cation programs follow these sequential steps:

● Assess the learning needs of the participants.
● Assess participants’ motivation and readiness

to learn.
● Plan and develop learning objectives, curricu-

lum content, and teaching methods.
● Implement teaching strategies and assist 

participants in focusing attention on learning
tasks.

● Evaluate the outcome of teaching activities.

Managers become aware of learning needs and
deficits in the clinical staff through feedback from
families and from other health-care providers. In
addition to gaining administrative input regarding
learning needs, potential participants of the educa-
tional program should be involved in assessing
their own learning needs. Their involvement in the
planning stage will enhance their belief that the
program will benefit them in their clinical practice.
Staff may attend educational programs either be-
cause their employer requires attendance or be-
cause they need to attend a certain number of
continuing-education offerings to maintain their
professional registration or certification (extrinsic
motivation). However, if participants are there be-
cause they want to be (intrinsic motivation), they
are self-directed learners who have identified their
learning goals and are enthusiastic about learning.
Relating the curriculum content directly to a clini-
cian’s practice is a key strategy for arousing and
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maintaining interest in the program. Teaching
strategies for staff or continuing professional educa-
tion are similar to those used with breastfeeding
families.

Evaluating professional educational programs
includes the staff’s own assessment of the usefulness
of the program to their clinical practices and an ap-
praisal of the speaker and the content. This infor-
mation is invaluable in modifying future programs;
it also helps to convey the goal of clinical applica-
bility and communicates respect for participants as
valuable individuals.

Objectives and Outcomes

In developing education programs for health-care
professionals, it is useful to clearly identify what the
learner is expected to master. Writing behavioral
objectives is one concrete way of identifying learn-
ing goals. A behavioral objective states what the
student will be able to do at the end of the session.
Table 23–2 presents examples of the correct and in-
correct ways to write behavioral objectives.

Program outcomes are different from objec-
tives. Objectives have to do with what a learner is

BOX 23–6

Sample Continuing-Education Program

Program title: Insufficient Lactation and
Infant Weight Gain

Description: This 2-hour course reviews
the characteristics and interventions of a sit-
uation where the infant is gaining weight at
below acceptable levels owing to apparent
maternal lactation insufficiency.

Objectives

1. Correlate normal growth with ex-
pected nutritional intake.

2. Assess the mother and infant to deter-
mine probable causes of insufficient
milk supply.

3. Identify variation in the lactating
breast that may potentially impact a
mother’s milk supply.

4. Distinguish between primary and sec-
ondary lactation insufficiency.

5. Describe effective interventions sup-
plementation of the infant while main-
taining lactation and feedings at the
breast.

(Three objectives can usually be adequately
covered in 1 hour.)

Teaching Methodology: Lecture, slides,
videotape, case study for discussion

Instructor: Jane Smith, RN, BSN, IBCLC

References
Hillervik-Lindquist C. Studies on perceived breast-

milk insufficiency: a prospective study in a group
of Swedish women. Acta Paediatr Scand Suppl
376:1–27, 1991.

Livingstone V. Problem-solving formula for failure-
to-thrive infants. Can Physician 36:1541–45, 1990.

Powers N. How to assess slow growth in the breast-
fed infant. In: Schanler RJ, ed. Breastfeeding 2001,
Part 2. Pediatr Clin No Amer 48(2):345–63.

Evaluation: Program will be evaluated by
participants using the standardized form,
The Comprehensive Evaluation Tool for Continu-
ing Health Education Programs. The faculty/
presenter will receive evaluation results and
participant comments.
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able to do as a result of an education program
whereas outcomes are the results of clinical practice
that may be an indirect result of educational pro-
grams. For example, staff nurses who become more
knowledgeable about breastfeeding after attending
a series of continuing-education programs will ob-
tain new knowledge that ultimately results in an
outcome––that fewer mothers will be weaning
early. Outcomes must be relevant and measurable
and a logical result of clinical practices or of institu-
tional effort. The examples of breastfeeding out-
comes of breastfeeding education are many:

● Number and percentage of mothers who initi-
ate breastfeeding

● Length of time the mothers breastfed
● Rate of ER visits for breastfeeding infants with

dehydration
● Cost savings to managed care organizations

due to the better health of infants because they
were breastfed

All of these outcomes are relevant and measurable,
and they reflect staff and institutional knowledge
and effort. Most managed care organizations now
require reports of clinical-outcomes data periodi-
cally. An Excel spreadsheet is available to all health
agencies that have desktop computers. Setting up a
database of breastfeeding outcomes that reflect the
impact of educational programs are one more way
to document the importance and effectiveness of
education.

The Team Approach
A team approach to breastfeeding education en-
hances the learning experiences of childbearing
families by providing a comprehensive approach.
The fragmented care that often typifies women’s
health care today is not conducive to effective
breastfeeding education. Consistent information
shared by a variety of providers on multiple occa-
sions strengthens the impact of each breastfeeding
education encounter. The breastfeeding team’s ex-
posure to current information (workshops, articles,
etc.) strengthens consistency of education. To avoid
unintentional contradiction, documenting what has
been discussed with teaching checklists and care
maps allows the educator to build on that founda-
tion and to reinforce key points. Each health-care
provider develops a unique relationship with a
breastfeeding family and can make unique contri-
butions to the family’s education (Bocar, 1992).

Childbirth Educators

Childbirth educators develop rapport with breast-
feeding families during their multisession classes.
They provide invaluable anticipatory guidance by
including breastfeeding information in general
childbirth education programs. Following child-
birth, families frequently seek breastfeeding assis-
tance from childbirth instructors.

Nurses

Most certified lactation consultants are also nurses.
Staff nurses not certified as specialists refer more
complex cases to lactation consultants. Breastfeed-
ing educator and lactation counselor are titles that
indicate completion of a study of breastfeeding ba-
sics (Figure 23–4).

Table 23–2

EXAMPLES OF BEHAVIORAL
OBJECTIVES

Incorrect Correct

The learner will under-
stand the relationship be-
tween breastfeeding and
jaundice.

(Note: the student’s “un-
derstanding” is not ob-
servable.)

Behaviors that are Not
Observable

Understand, know, appre-
ciate, learn, perceive, rec-
ognize, be aware of,
comprehend, grasp the
significance of, gain a
working knowledge of

The learner will list the
types of neonatal jaun-
dice and will describe the
relationship of each type
to breastfeeding.

Behaviors that are 
Observable

State, list, define, identify,
describe, compare, cri-
tique, rate, demonstrate,
plan, design, choose, dis-
cuss, match, relate, cate-
gorize, distinguish
between, select, locate
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Lactation Consultants

Lactation consultants are health-care providers
whose primary focus is providing breastfeeding as-
sistance. They provide a variety of specialized ser-
vices, including individual consultations for unusual
breastfeeding situations, care plans developed in
collaboration with other health-care providers,
breastfeeding class sessions, and instruction in the
use of specific breastfeeding products. They also
serve as a resource for information and data, de-
velop special programs or projects related to breast-
feeding, provide continuing education programs for
health-care providers, and conduct research. Lacta-
tion consultants have received certification from the
International Board of Lactation Consultants
(IBLCE), the internationally recognized certifica-
tion body for this specialty area.

Physicians

Physicians can serve as powerful breastfeeding pro-
moters. Their support of breastfeeding can be a po-

tent force in a family’s decision to begin and con-
tinue breastfeeding. About half of new physicians
are young women, many of whom will become
mothers who are likely to choose to breastfeed be-
cause of the health benefits and will later become
strong advocates for breastfeeding. Physicians of-
ten refer families to lactation consultants for time-
intensive treatment of breastfeeding difficulties or
follow-up. A few physicians are themselves certified
as lactation consultants and may have practices that
are limited to breastfeeding families.

Dietitians

The responsibilities of dietitians include nutritional
counseling for childbearing families. They can de-
scribe the influence of breastfeeding on maternal
and infant nutrition needs. Many dietitians working
with breastfeeding families are employed by WIC
programs and in other community health settings.

Community Support Groups

Mother-to-mother support groups create an invalu-
able social support network for breastfeeding fami-
lies. Practical tips and much incidental learning
about parenting are derived from these important
support groups. The largest and most effective self-
care group for breastfeeding support is La Leche
League International (LLLI). Founded in 1956, the
organization’s core service is mother-to-mother sup-
port and information provided through small neigh-
borhood-based groups. Four monthly topics are
provided throughout the year on a rotating basis.

Leaders are available between meetings for in-
dividual assistance and problem solving. The re-
laxed, friendly interchange between women with
common interests in breastfeeding, childbearing,
and childrearing is a basic strength of this highly
successful organization. LLLI is effective in meeting
the educational and support needs of breastfeeding
women worldwide. More than 9000 volunteer lead-
ers are estimated to serve more than 100,000 fami-
lies in the United States each year.

FIGURE 23–4. A perinatal nurse observes a new
mother breastfeeding her infant. Learning new skills
from a lactation consultant. (Courtesy of Debi Leslie
Bocar.)

S u m m a r y

Breastfeeding families are empowered for self-suffi-
ciency when health-care providers furnish informa-

tion in an accurate, well-organized manner. When
good information is coupled with identification of
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the family’s goals and assistance with problem solv-
ing, parents have greater self-confidence and self-
reliance.

Underestimating a family’s desire to breastfeed
may be an unrecognized barrier to its continuance.
This is particularly true with such groups as adoles-
cent mothers, single mothers, immigrant women,
mothers from ethnic minority populations, or
mothers who are employed outside the home.

Developing and presenting educational pro-
grams for health-care providers who assist breast-

feeding families requires significant time and en-
ergy. One needs to remember the ripple effect 
related to education; enormous numbers of breast-
feeding families benefit from the enhanced knowl-
edge of health-care providers. A successful
education program––regardless of its subject mat-
ter––entails positive experiences for learners and
educators. Identifying the components of effective
breastfeeding education programs can assist health-
care providers who are involved in planning, im-
plementing, and evaluating breastfeeding services.

K e y  C o n c e p t s

● Learning is most effective when individuals are
ready to learn (the teachable moment) and the
material to be learned is organized in a manner
that makes it meaningful to the learner.

● Learning is divided into three domains: (1) cog-
nitive skills, (2) psychomotor skills, and (3) af-
fective learning. Breastfeeding education in-
corporates all of them.

● Adults are self-directed and perceive time as
one of their most valued and scarce assets, and
they are not willing to spend it in meaningless
activity. Educational programs must therefore
demonstrate a clear applicability to the adult’s
everyday life.

● Assessing the learning needs of adults is
mandatory. There must be a “match” between
what the learner needs to know, what the
teacher presents, and the time taken for impor-
tant topics.

● Facilitating the learning experience for parents
requires an understanding of the acquisition of
the parental role as one of the tasks of adult-
hood.

● Frequent, short discussions about breastfeeding
throughout the course of prenatal care is better
than covering everything a mother needs to
know in one information session on breast-
feeding.

● The content of prenatal breastfeeding classes
should include information necessary to initiate
breastfeeding (e.g., timing of the first breast-
feeding, positioning and assisting the infant to

latch onto the breast, prevention of nipple
trauma, management of engorgement).

● Families with special needs benefit from indi-
vidualized teaching, assistance, and ongoing
group support. Individualize the content based
on family concerns and not what health-care
providers think they should have.

● When special circumstances such as prematu-
rity, multiple births, congenital anomalies, or
neurological impairment affect the initiation of
breastfeeding, the learning needs of the parents
are complicated by the emotional ramifications
of the experience. It is hard for parents to retain
information when they are under stress. Priori-
tize content so that only important information
is given and repeated.

● Numerous studies show that education and
professional interventions can be provided
throughout the breastfeeding period.

● A fundamental axiom is to “explain what
you’re going to teach, teach, and then describe
what you have taught.”

● Small-group teaching is a powerful method for
changing behavior. The ideal small group size
is 8 to 12 participants.

● To develop slides, identify key concepts and
write them out on a storyboard––a sequence
showing the presentation’s main points and
secondary points. It is best to present one idea
and six points per slide.

● Adults retain only about 30 percent of the in-
formation they hear in a lecture but 50 percent
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of what is presented in a multimodal approach
(both seeing and hearing).

● Peer role models exert a strong influence on
teenage mothers. Adolescents are typically in-

terested in having new experiences, and some
will breastfeed because they do not want to
miss the “novel” experience. 

I n t e r n e t  R e s o u r c e s

Parent and staff breastfeeding education, including
videos, print materials, links to books, articles, sup-
port groups, chat rooms:
www.lalecheleague.org

www.babycenter.com

www.breastfeeding.co.uk

www.wrsgroup.com

www.injoyvideos.com

www.noodlesoup.com
Courses on breastfeeding:
www.ilca.org

www.breastfeedingbasic.org

www.health-e-learning.com
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24
C H A P T E R

Culture exerts a major influence on a mother’s at-
titude toward breastfeeding that crosses the bound-
ary between private and public. Attitudes and
patterns of infant feeding cannot be understood
without placing them in their specific cultural con-
text. This chapter looks at breastfeeding as a human
behavior that is sensitive to cultural influence and
social change.

The fastest growing segments of the US popu-
lation are minorities. Non-European ethnic minori-
ties are fast becoming an aggregate majority. For
example, Hispanics compose the fastest growing
minority population in the United States. The His-
panic/Latino population is expected to quadruple
its 1990 size by the middle of this century (Riordan
& Gill-Hopple, 2001). 

Culture is defined as the values, beliefs, norms,
and practices of a particular group, which are
learned and shared and guide thinking, decisions,
and actions in a patterned way (Leininger, 1985).
Culture provides implicit and explicit codes of 
behavior:

● It is learned both through language and social-
ization.

● It is shared, often unconsciously, by all mem-

The Cultural Context 
of Breastfeeding
Jan Riordan

bers of a cultural group who are then bound to-
gether under one identity.

● It is an adaptation to specific conditions related
to environmental and technical factors and to
the availability of natural resources.

● It is a dynamic, ongoing process.

From a practical standpoint, a society’s culture
consists of whatever one has to know or believe to
operate in a manner acceptable to its members. Cul-
ture is a blueprint for human behavior, a guide that
helps us to gain a clearer understanding of individual
behaviors. The new mother is the product of all of
her history: what she has learned about infants and
infant feeding, and what she has seen. If she grows
up in a breastfeeding culture, she has many opportu-
nities to observe how infants are fed and knows that
her female relatives and neighbors with breastfeed-
ing experience will support her when she becomes a
mother (Mulford, 1995). Women and their families
have a right to expect that their cultural needs will be
met as they are helped with breastfeeding and lacta-
tion. Without an understanding of a mother’s cul-
tural practices, the care and intervention of
health-care professionals can do more harm than
good (Figure 24–1).
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The Dominant Culture
Every society has a dominant culture, the values of
which are shared by the majority of its members as
a result of early common experiences. Although
there are approximately 100 ethnic groups in the
United States, the dominant cultural group is that of
white, middle-class Protestants, descendants of
northern Europeans who immigrated to the United
States several generations ago. Norms characteristic
of this group are a conservative value system, fam-
ily orientation, commitment to higher education for
one’s children, a work ethic, materialism, a per-
sonal faith in God, the quest for physical beauty,
cleanliness, high technology, punctuality, indepen-
dence, and free enterprise. Given these prevailing
values, it may be relevant to consider women’s
roles, their contribution to the economy, and 
the extent to which breastfeeding is perceived to
hinder this.

The dominant health culture in the United
States views birth as dangerous for the mother and
neonate. Breastfeeding is seen as the optimal
method of infant feeding but as difficult to accom-
plish and as a private act not to be practiced in pub-
lic. These norms are slowly changing as waves of
immigrating Asians and Hispanics become the

“new” Americans. In the United States, Western al-
lopathic medicine is viewed as “professional”
health care; any medical tradition outside this sys-
tem is considered traditional folk medicine with its
accompanying connotations of primitive, “useless,”
“lay,” and “outdated.” The dominant US health sys-
tem marketplace is composed of the hospital, the
health worker’s office, and the community health
department. The folk belief–system marketplace
centers on the home of the clients or of their ex-
tended kin.

The role of women in a culture may also define
the experience of breastfeeding. In some societies,
male control (male physicians, for example) over
breastfeeding serves to weaken the woman’s role as
mother and to emphasize her role as wife. Rather
than viewing insufficient milk supply and early
weaning as problems in themselves, these factors
could be interpreted as reflecting insecurity about
the abilities of women’s bodies and the precarious-
ness of their lives and as a symptom of broader self-
questioning (Obermeyer & Castle, 1997). 

Ethnocentrism Versus Relativism
Ethnocentrism may be defined as being centered in
one’s ethnic or cultural system (i.e., judging the
world by one’s standards or in the vernacular be-
lieving that “my group is best”). When caring for
culturally diverse groups, nurses and health-care
workers at first tend to ethnocentricity, believing
that their professional, scientifically based practices
are superior. Many of the health-care workers 
reading this book have been socialized into their
profession within the framework of a Western
health-care system that emphasizes the biomedical
model and is based on the white, working- and mid-
dle-class value system. If this system is the only
model used to evaluate and implement care, the
nurse or lactation consultant is ethnocentric. When
health-care workers are exposed to other cultures,
they may begin to appreciate why certain behaviors
and values are effective in that culture and may
move beyond ethnocentric behaviors.

The opposite of ethnocentrism is cultural rela-
tivism, in which the health-care provider recognizes
and appreciates cultural differences and treats indi-
vidual clients with deference to their cultural back-
grounds––building on and using cultural variations

FIGURE 24–1. Expectations about breastfeeding.
Each family has its own ideas, which are based in part
on culture.
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rather than seeing them as obstacles. To provide op-
timal assistance, caregivers must first understand
their personal reactions to cultural differences and
then appreciate how these cultural values affect the
lives of their clients. By discovering areas of com-
monality between themselves and their patients,
nurses or care providers will be better able to rec-
ognize and deal with cultural similarities and varia-
tions between the clients and themselves. This
process is illustrated in Figure 24–2.

Cultural relativism likewise recognizes varia-
tion within cultures, such as the diverse ethnic
groups in the United States. At one time, people ex-
pected and hoped that these ethnic and cultural
groups would blend into one common whole: the
melting-pot approach. It has not worked out that
way; many third- and fourth-generation Americans
proudly claim and identify with their original ethnic
heritage. The tendency to label subpopulations to
explain behaviors is responsible for many myths
about new Americans.

Assessing Cultural Practices
A cultural assessment elicits shared beliefs and cus-
toms that affect how nursing care is given (Mattson,
2000). When a nurse examines cultural traditions, it
is helpful to ask questions that indicate respect for
cultural practices. A practice that seemingly does
not provide any immediately visible benefit may be
important to the mothers, and its value should be

acknowledged. Nurses who show that they respect
the mothers’ practices will gain respect in turn and
better adherence to teaching. 

Are They Helpful? All cultures have beliefs,
myths, and rituals that may help breastfeeding. For
example, the Lusi people in Papua New Guinea
prohibit the lactating mother from having inter-
course because it is believed that semen poisons her
breastmilk (Maher, 1992). One result of this prac-
tice is eliminating the likelihood of a superimposed
pregnancy. Such beliefs ensure that infants continue
to be breastfed and are well nourished and nur-
tured. Cultural practices such as carrying a baby
close, breastfeeding on demand, and spacing chil-
dren by long-term breastfeeding are likewise con-
sidered beneficial.

Are They Harmless? Placing an amulet or
charm of garlic around the baby’s neck to protect
him from harm or pinning a bellyband around his
abdomen to prevent an umbilical hernia are harm-
less practices, assuming that such items are kept
clean. If the mother eats garlic to prevent illness,
the practice is harmless to her baby even though
her milk will be garlic-flavored (Mennella &
Beauchamp, 1991). 

Are They Harmful? Unlike most of the rest of
the world’s people, white Europeans put mother
and baby in separate sleeping rooms, sometimes
even in the hospital, which hinders the establish-
ment of breastfeeding. In rural southern Senegal
the mother expresses and discards her colostrum
and the infant is fed only water with sugar or honey
until the “true” milk comes in, thereby depriving
the baby of the concentrated immune properties of
colostrum (Whittemore & Beverly, 1996).

Language Barriers
When working with families who speak a different
language, the health-care provider ideally can un-
derstand and speak that language. If she cannot, she
should study the language spoken by the breastfeed-
ing families that she frequently serves. Rapport is
difficult when language differences form a barrier. 

Health-care workers who can speak Spanish
are desperately needed in the southwestern United
States and in large cities where Hispanics/Latinos

FIGURE 24–2. Shared values and beliefs. (From
Orque MS, Block B, & Monrroy LS, 1983.)
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are fast becoming ethnic majorities (Mattson, 
2000). In towns with a high population of Hmong
women, Hmong nurses are needed. In the north-
east Canadian-border area, French is appropriate.
Health agencies with large Hispanic/Latino popu-
lations should provide courses in Spanish for their
employees (Berry, 1999).

When it is necessary to find someone fluent in
a language, a trained interpreter is best able to
rephrase words so that they are understandable and
more acceptable to the member of the culture.
When a translator is available, care providers
should speak slowly in a normal voice and should
avoid using slang and subjectives (e.g., would and
if ). It may also be wise to tape-record the discus-
sion with the mother, so that the taped discussion
may be referred to again. Even with a translator,
there may be problems, because there are different
dialects within some countries. Vietnamese, for ex-
ample, is a language with many regional dialects.
Also, a word may have different shades of meaning
in different regions of the country. In preparing a
flipchart and audiocassette for encouraging breast-
feeding among mothers in the Dominican Repub-
lic, I used the word amamantar to mean breastfeeding,
as it is used in many Spanish-speaking countries.
This provided much amusement to the Dominican
mothers, to whom it meant, “milk the cow.“

Most people who are new to a culture are 
shy. Out of respect for the people with whom 
they are dealing, they may nod their head and say
yes even though they may disagree or not under-
stand what is being said. Whenever possible,
printed materials regarding breastfeeding should be
written in the family’s language. Information sheets
on breastfeeding in many different languages may
be ordered from La Leche League International.
Phrases that are frequently used when helping
mothers breastfeed are presented in Spanish in
Table 24–1.

The Effects of Culture 
on Breastfeeding
Immigrants tend to adopt the cultural practices of
their new country; for newcomers to the United
States, adaptation means bottle-feeding instead of
breastfeeding. These mothers were breastfed them-
selves as infants and breastfed those children born

in their native land; however in their eagerness 
to fit in with American cultural norms, these
women turn away from their heritage of breast-
feeding––hardly a surprise in a country where toy
baby dolls are sold with formula bottles and women
pump milk for their babies in the room reserved for
evacuating bodily wastes (Morse, 1989). The longer
a newly immigrated woman lives in the United
States, the more likely she will choose to bottle-
feed, even though she may come from a country
where the breastfeeding rate is high. Mexican
women in the United States are an example––the
least acculturated are more likely to breastfeed than
the more acculturated (Libbus, 2000). Breastfeeding
becomes a choice for them, neither a cultural norm
nor an economic necessity. The women may be
wrongly told that it is the custom in the United
States to bottle-feed babies. 

Perception of breastfeeding support can be dif-
ferent for immigrants compared with women of the
dominant culture. For example, immigrant mothers
in Canada experienced more hospital practices detri-
mental to breastfeeding than did Canadian-born
mothers. But they also received better professional
support in the community (Loiselle et al., 2001).

US and Australian care providers’ work in-
creasingly with Asian families who have immi-
grated in search of a new life and opportunities.
Few of these women choose to breastfeed (Ras-
bridge & Kulig, 1995; Rossiter, 1994). These moth-
ers were breastfed as infants, and they breastfed
those children born in their native land. However,
in their eagerness to acculturate, these women turn
away from their cultural heritage of breastfeeding.
A local community health nurse asked a Viet-
namese mother, “But didn’t your mother breastfeed
you?” The woman replied, “Yes, but that’s the old
way. We’re in a new land now.”

Hmong women living in Wisconsin stated that
they bottle-fed rather than breastfed for the follow-
ing reasons: “not enough milk in breasts;” “can go
someplace without taking a baby;” “going back to
school;” “stale milk in breasts” ( Jambunathan &
Stewart, 1995). The father of the baby is likely to
agree with his wife, especially if their baby is a boy,
in the belief that their son will grow to be physically
larger (and more like American men) and to have
“harder bones” if he is fed formula.

Consider the influences of a new culture when
a mother receives a formula discharge pack from
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Table 24–1

COMMONLY USED PHRASES WHEN SPEAKING WITH
SPANISH-SPEAKING WOMEN ABOUT BREASTFEEDING

Spanish English

Leche materna Breastmilk

Calostro Colostrum

Madre Mother

Bebé Baby

Consultor de lactancia Lactation consultant

Consejera Nurse

Masaje del pecho Breast massage

Expresión manual Hand expression

No usar chupetes Do not use pacifiers

No usar biberones Do not use bottles

Succionar los pechos Pump breasts

Alimentación suplementaria Supplemental feeding

Alimentación de pecho Breastfeeding

Amamantar a su bebé Breastfeeding

Pecho Breast

Pezón Nipple

Ya puede amammantar a su niño(a) You can breastfeed your baby now.

¿Le va bien cuando da pecho? How is breastfeeding going?

¿Cada cáundo el niño come cada ves que le da pecho? How often does the baby breastfeed each day?

¿Esta recibiendo suficiente? Cinco a seis pañales mojados al día. Getting enough? Five or six wet diapers each day?

¿Esta recibiendo suficiente? Cuatro o más deposiciónes al día? Getting enough? Four or more bowel movements
a day?

¿Cuantas veces hace pupu el niño al día? How many dirty diapers does the baby have each
day?

Le da pecho las veces que el niño quiere, usualmente ocho a Breastfeed as often as the baby wants, usually 
doce veces al día. eight to twelve times a day.

Usted puede comer lo que quiera al menos que el niño se You can eat what you want unless you notice the 
ponga malo después de que come algo en particular. baby is fussy after you eat certain foods.

Sus pezónes van a estar un paquito enflamados. Pero en unos Your nipples may be sore for a few days. But the 
cuantos dias se le va a quitar. soreness will go away.

the hospital and free formula through the WIC
program in the land “where babies don’t die.” The
WIC office in a Dallas Cambodian community was
universally referred to as the kinlaeng baek tuk dah
ko, “the place to get formula” (Rasbridge, & Kulig,
1995). Consider, too, the messages the mother re-

ceives when she sees the stacks of formula in the
supermarket and the magazine pictures of attrac-
tive mothers bottle-feeding their babies. Rossiter
(1994) noted that when breastfeeding classes for
Vietnamese women living in Australia are geared
to their language and their culture, these women
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have more positive attitudes toward breastfeeding
and are more likely to breastfeed. 

Why do African-American women choose to
breastfeed less often? In a qualitative study using in-
terviews (Corbett, 2000), an African-American
woman described the curiosity of friends who
wanted to watch her because they had never seen a
woman breastfeed. Breastfeeding seemed to be an
unfamiliar and uncertain activity, as is reflected in
the lower rate of breastfeeding than among other
groups.

When African-American women were asked
why they chose bottle-feeding, they acknowledged
that breastfeeding is more healthful than formula
feeding (Riordan & Gill-Hopple, 2001), but they of-
fered many reasons for not doing so: “if you’ve got
a job you’ve got to pump”; “it ties women down”;
“you’ve got formula given to you from WIC”; “it
hurt too much and I couldn’t take the pain”; and “I
thought it was just a turn-off.” Others said they
chose not to breastfeed because they believed that
the baby would be “spoiled” and also that the baby
would not receive enough milk. Are there other,
deeper, unstated reasons why African-American
women turn away from breastfeeding? Blum (1999)
thinks so and attributes their history of slavery and
the common practice of Southern black women
wet-nursing white infants as

a legacy of embodied exploitation where their sexu-
ality and reproduction were appropriated by white
men. Breastfeeding, in which the black baby was de-
nied its mother’s milk as she nursed the white infant,
is a particularly charged symbol (p. 147).

In Baltimore, the baby’s grandmother plays a
key role in an African-American woman’s decision
to breastfeed and in when to introduce comple-
mentary foods and replacement feedings. Younger
mothers in this population are often single and liv-
ing at home with their own mother. The grand-
mother, the decision-maker in the family, wields
the authority and experience (Bentley, Dee, &
Jensen, 2003). In order for any breastfeeding pro-
motion in this group to be successful, it must first
educate and convince the grandmothers.

The US view of the breast as erotic and soci-
ety’s notion that motherhood is incompatible with

sexuality also have negative ramifications for
breastfeeding among Asian immigrants, who ini-
tially feel comfortable with breastfeeding but can-
not reconcile this behavior with what they see in
their new environment. They worry about how oth-
ers will perceive them if they do breastfeed 
(Rodriguez-Garcia & Frazier, 1995). Native Ojibwe
women in Canada express this same contradiction:
they believe breastfeeding is the “right way to feed
the baby” yet they are uncomfortable about breast-
feeding being related to their view of the breast as
sexual (Dodgson et al., 2002).

Breastfeeding in a public place or in the pres-
ence of friends is an activity that is extremely sensi-
tive to cultural norms (Figure 24–3). For instance, in

FIGURE 24–3. Well-nourished woman and breast-
feeding infant in Searo. Breastfeeding is a basic part
of the life process in this part of the world. (Courtesy
of World Health Organization.)
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Saudi Arabia it is not uncommon to see a totally
veiled woman baring her breast to feed her infant
in public with no one taking notice––except, per-
haps, a foreigner. In France, women in topless
swimsuits are perfectly acceptable on certain
beaches. However, a French woman would hesi-
tate, or at least cover herself carefully, while breast-
feeding in public, even in a restaurant near 
the “topless” beach. Modesty is important for the
Mexican-American mother and may be viewed as
inconsistent with breastfeeding in public. Breast-
feeding in public is becoming a more accepted
practice in North America. When Canadian
women tested public reaction by breastfeeding in a
restaurant and a shopping mall, they received very
little notice from passersby (Sheeshka et al., 2001). 

Rituals and Meaning

Rituals and cultural meanings associated with infant
feeding are critical elements in assessing the cul-
ture’s infant-feeding practices. Unfortunately, the
word ritual has come to connote a meaningless cer-
emonial act. Actually, rituals can have a significant
effect if the individual believes in them. Eating a
special food or praying to a patron saint to increase
the milk supply are cultural rituals that work for
some people, just as taking a pill on the advice of a
Western-trained doctor may have a positive effect,
even if the medicine is a sugar pill. Researchers call
this the placebo effect, which is based on the observa-
tion that if one believes that a particular action will
have a desired effect, it will.

In the Philippines, the ritual of lihi ensures a
good flow of rich milk. The ceremony involves
stroking the mother’s breasts with broken papaya
leaves and stalks of sugar cane. The white sap of the
papaya ensures that the mother’s milk will be copi-
ous, thick, and white, whereas the cane guarantees
that it will be sweet. In certain rural areas of Japan,
figurines and paintings depicting a woman with a
bounteous milk supply are displayed in the belief
that they increase the mother’s milk (Figure 24–4).
A picture of a breastfeeding mother seated in front
of a waterfall has been used in the United States for
similar effect. The use of nipple creams, popular in
some Western countries, could be considered a rit-
ual that is a comfort measure, even if it is not nec-
essary from a physiological point of view.

Colostrum

In many cultures throughout the world, colostrum is
accepted and encouraged as the first food for infants.
In some cultures, however, colostrum is considered
to be “old” milk that has been in the breasts for
months and is unfit for the newborn and thus should
be expressed and thrown away until the “true” milk
appears on the second or third day (Conton, 1985;
Fishman, Evans, & Jenks, 1988). In many developing
countries, mothers do not give their babies this first
milk because they fear it to be “pus” or “poison.”
This belief exists among people in countries thou-
sands of miles apart, including the native peoples of
Guatemala and Korea, and Africans in Sierra Leone
and Lesotho. Lactation consultants have the oppor-
tunity and responsibility to encourage women to
breastfeed their baby early by explaining that
colostrum is “special” early milk made just for their
baby and will help keep their baby healthy.

Sexual Relations

We are sexual beings and the breastfeeding woman
is no exception. Although breastfeeding is usually a
rich meaningful experience, its impact on a
woman’s sexuality is generally ignored. Histori-
cally, sex during the lactation period has been

FIGURE 24–4. Votive picture (ema in Japanese). This
wooden plaque is given to the breastfeeding mother
by the temple. She in turn prays to the plaque for suf-
ficient milk. If her wish is fulfilled, she writes her name
and age on the plaque and dedicates it to the temple.
(Courtesy of  K. Sawada.)



720 Sociocultural and Research Issues

fraught with myths and prescribed behaviors. For
example, the notion that semen contaminates
breastmilk, a vestige of medieval European
thought, is still widespread in many developing
countries. It assumes that there is a physiological
connection between the uterus and the breast and
that the mother’s milk may become contaminated
by sexual contact. One negative result of a taboo
against having sexual intercourse while lactating is
that men pressure women to shorten breastfeeding
so they can resume sexual relations and that
women, concerned that their milk may be “contam-
inated” by sperm, are more likely to wean early
(Maher, 1992). On the positive side, the taboo is an
effective means of birth spacing. 

When Avery, Duckett, and Frantzich (2000) sur-
veyed 576 breastfeeding women in Minnesota about
their sex life, overall they reported that breastfeed-
ing had a slightly negative impact of some aspects of
sexuality but did not greatly affect the woman’s sex-
ual relationship with her partner. The striking thing
was their wide range of experiences. When asked if
the sensations of suckling elicited arousal, most of
the women (60 percent) reported negatively. Based
on the information from this study, caregivers can
help mothers deal with sexuality during the breast-
feeding by doing the following:

● Teaching normal (and wide) variations of expe-
riences of sexuality

● Discussing resumption of intercourse when she
feels ready

● Providing good information about safe and ef-
ficacious contraceptives

● Describing methods of reducing perineal pain,
such as vaginal lubricants

● Emphasizing that a priority should be placed
on time for sleep

● Reminding couples that the window of time de-
voted to breastfeeding is relatively short com-
pared to their total life together.

Wet-Nursing

Wet-nursing, a historic practice worldwide, may pro-
vide for a child whose mother has died or who is oth-
erwise unable to breastfeed. Among Japanese,
Chinese, and Thai mothers, breastmilk can be

shared between infants of the same sex but not those
of the opposite sex. Infants who had the same wet-
nurse cannot marry in Arabic Moslem countries. In
cultures that view breastmilk as a conduit for ances-
tral power, it is not unusual for wet-nurses to be re-
stricted to women from the mother’s or father’s clan
or lineage (van Esterik & Elliott, 1986). Americans
practiced wet-nursing up until recent times; for ex-
ample, Southern women sometimes used black
slaves to wet-nurse their babies. Wet-nursing is now
discouraged because of concerns about AIDS trans-
mission. However, a few women still practice wet-
nursing; for example, mothers in Northwest Indian
tribes, especially sisters, regularly practice wet-nurs-
ing secretly. 

Other Practices

A seclusion period of about 40 days after giving
birth is common in many cultures. This time of
support from female kin and seclusion for the
mother and baby varies according to the culture.
Generally, it permits a mother to become ac-
quainted with her baby, to establish her milk sup-
ply, and to reduce both her and her infant’s
exposure to infectious disease. In Bedouin Arab
Society, female relatives visit the new mother and
baby and bring small gifts of money to mark the
birth of the baby (Forman et al., 1990).

In Korea, the mother’s mother-in-law tradition-
ally takes care of her after the child’s birth and
serves as her “doula.” During pregnancy, Korean
women undergo Thae Kyo or education-teaching of
the fetus. In this ancient tradition a mother-in-law
trains her daughter-in-law to be a mother. Thae Kyo
instructs the expectant mother that to avoid bad
luck in having her baby, she should not see fires or
fights, she must think pure thoughts and eat
“pretty” foods, and she must always walk in a
straight line. During the postpartum period, which
lasts about 3 to 4 weeks, the woman is also cared for
by her own mother and her husband. This percep-
tion that the mother is “sick” and requires care runs
counter to the expectations of US-trained nurses
and to early discharge from the hospital.

Contraception

Methods of contraception used by breastfeeding
mothers of any culture should not interfere with lac-
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tation. Nurses who advise ethnic minority women
in community family planning services play a key
role in monitoring the type of oral contraceptive
dispensed. Combination pills that contain both
progestin and estrogen (Lo/Ovral, Ortho-Novum,
Triphasil, Nordette) seriously diminish breast-
milk production, and they almost invariably lead 
to giving formula supplements and weaning (Amer-
ican College of Obstetricians and Gynecolgists
[ACOG], 2000). If mother does not speak English
or if she is an illegal immigrant, she may hesitate to
ask questions as to why her milk supply suddenly
dried up after she started taking a combined oral
contraceptive pill. 

On the other hand, progestin-only oral contra-
ceptives (Micronor, Nor-QD, Ovrette) and long-
acting progestin-only injectables (Depo-Provera,
Norplant) do not affect the quality of breastmilk
and may increase the volume of milk (ACOG,
2000), especially if they are not started until 6
weeks postpartum when lactation is well estab-
lished (Diaz & Croxatto, 1993). For nonhormonal
contraception during the first 6 months after deliv-
ery, ACOG (2000) recommends exclusive breast-
feeding meeting lactational amenorrhea method
criteria and, if desired, using additional protection
such as condoms and other barrier methods. (See
Chapter 21 for a detailed discussion.)

Infant Care

Swaddling or bundling is an ancient practice still
used today to soothe the infant and maintain his
body temperature. Swaddling and carrying the
baby on the mother’s side or back also frees her
hands for other tasks. In many parts of rural Nige-
ria, an infant is wrapped on the mother’s back all
day and sleeps with her at night. During the first 40
days, the baby is snugly wrapped, a practice that
ensures that the infant stays warm and reduces his
energy requirements (Omuloulu, 1982).

In parts of the world that do not have inten-
sive care nurseries, premature infants who are clin-
ically stable go directly to the mother as early as
2 to 3 hours after birth. By being held in an up-
right position, skin-to-skin between their mother’s
breasts, they are kept warm (Anderson, Marks, &
Wahlberg, 1986; Anderson, 1992). This practice
has spread to intensive care units worldwide in

many countries and is now known as Kangaroo
Care (Figure 24–5).

In any culture, swaddling and carrying the
baby close typifies mothers who practice unre-
stricted breastfeeding. As early as 24 hours after de-
livery, the Zambian infant is secured to his mother’s
body with a dashica, or long piece of cloth. The
baby rides on the mother’s hip in the dashica, and
his head is not supported. As a result, the Zambian
infant maintains a strong shoulder girdle to keep his
head steady and thereby develops early head con-
trol. The aquawo––a specially woven, strong cotton
cloth folded in a special way––is the infant carrier
in Bolivia. The aquawo can be turned around to sev-
eral positions to facilitate breastfeeding. In Mexico,
a woman uses a long, wide shawl called a rebozo for
carrying her infant while she goes about her daily
activities.

Many different types of baby carriers are used
worldwide. Mothers and fathers, regardless of their
cultural backgrounds, recognize and enjoy the con-
venience these carriers afford. Carrying the infant
swaddled to his mother’s body develops the child’s
muscle tone and seems to encourage alertness.
Being carried about during daily activities offers
many opportunities for tactile, visual, and social
stimulation.

FIGURE 24–5. A premature infant in Bogota goes
home. Twelve hours after birth, the baby cradled skin-
to-skin with his mother. (Courtesy of G. C. Anderson.)
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Babies in the Dominican Republic are not se-
cured to their mother in any fashion but are car-
ried in their arms in a horizontal position until they
are old enough to sit up by themselves. Because
it is believed that a baby can break his or her neck
easily if the head is not held, a mother will be-
come visibly anxious when the nurse assesses her
baby’s head control.

Diseases recognized only in a particular culture
may affect an infant. In Spanish-speaking cultures,
the most common is mollera caida (fallen fontanel).
The health professional interprets a depressed
fontanel in the baby as a symptom of dehydration,
whereas a Hispanic mother may see it as curable ill-
ness caused by removing her nipple while the baby
is still suckling, or by the baby falling. 

Another Hispanic and Puerto Rican folk dis-
ease is mal de ojo, or evil eye, which is presumably
caused by someone casting very strong glances at
the baby or by someone who admired the baby but
did not touch him. Symptoms of mal de ojo are
sometimes vague, but the baby is usually very un-
happy, cries continuously, cannot sleep, and may
even die (Lacay, 1981). The cure is to find the per-
son who is thought to have given the infant the evil
eye and have her or him touch the baby. Lactation
consultants working with such clients should take
care to touch the baby when admiring him or her to
avoid being thought of as the cause of a later case
of mal de ojo.

Babies often are outfitted with special orna-
ments or bands that have a specific purpose. His-
panic grandmothers often worry a great deal about
the infant’s umbilicus and may insist that the baby
wear a bellyband ( fajita) to prevent an umbilical
hernia. A traditional necklace protects the Laotian
newborn. Babies in Papua New Guinea are pro-
tected from disease by special rituals, such as black-
ening the top of the baby’s head with burnt coconut
husk (Lepowsky, 1985).

Maternal Foods
Whether she lives on a mountaintop in remote
Tibet, in a dusty Mexican village, or in an Ameri-
can suburb or urban high-rise apartment, the lactat-
ing woman produces milk that is amazingly
homogeneous in composition, despite the wide di-

versity of foods she consumes. Only the milk of a
woman who is severely malnourished will be mea-
surably diminished in its nutrient content and vol-
ume because body nutrients are depleted before the
milk suffers.

Part of understanding a culture involves be-
coming acquainted with its foodways––the way in
which a distinct group selects, prepares, consumes,
and otherwise uses portions of the available food
supply. For more than half the inhabitants of this
planet, including lactating women, beans, rice, and
grains are daily fare. Fruits and vegetables appear
seasonally, and meat is found in the family cook-
ing pot only on special occasions. When it does
appear, it is usually poultry, goat, horse, or dog,
rather than beef. In most cultures, meat plays a
minor part in flavoring rice, beans, and vegetables,
not the major role it has served in affluent West-
ern industrialized countries.

The daily food pattern of a breastfeeding Mex-
ican mother who eats very little meat might con-
cern us if we did not have a basic knowledge of
amino acids and complementary proteins. Beans, a
staple item in Mexican foodways, provide an in-
complete protein when served alone, because they
are low in methionine, an essential amino acid. This
deficiency, however, is completely corrected when
beans are served with a food high in methionine,
such as whole grain breads or cereals. Complemen-
tary proteins can be obtained by numerous combi-
nations. For example, eggs or a milk product will
balance the protein and amino acids of a meal con-
sisting primarily of plant proteins. However, two
protein foods cannot complement each other if they
have similar amino acids in their composition. For
this reason, nuts and black-eyed peas are not com-
plementary proteins, because both legumes lack the
same amino acids.

“Hot” and “Cold” Foods

For many cultural groups, foods involve a balance
that must be maintained to sustain health or be re-
stored when illness occurs. Balance between oppos-
ing energy forces is based on the Greek theory of
body humors. After centuries of dissemination
throughout the world, this theory now appears as
the hot (caliente) and cold ( frio or fresco) system in
Hispanic cultures. Other people, such as the Viet-
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namese, Chinese, East Indians, and Arabs, also use
a hot–cold designation to some extent. Classifying
foods as “hot” or “cold” in a given culture has little
to do with their form, color, texture, or tempera-
ture, although hot foods are believed to be more
easily digested than are cold foods. Instead, the
classification is based on the food’s effect on an ill-
ness or condition, which is itself categorized as hot
or cold. During the last trimester of pregnancy, the
unborn child is believed to be hot; therefore the
mother is in a hot state. Once the child is born, ac-
companied by a loss of blood, a cold condition ex-
ists for both. To correct this imbalance, women
believe that they need hot drinks and foods and to
keep warm to replace heat and energy (Davis,
2001). Baths are taboo as exposure to water cools
the body. Birthing in a hospital where postpartum
showers are expected poses serious concerns for
these mothers.

Traditional Chinese consider chicken, squash,
and broccoli to be hot. Cold foods include melon,
fruits, soybean sprouts, and bamboo shoots. In
India, milk may be hot or cold, depending on where
a person lives. In Hispanic cultures, cold foods in-
clude most fresh vegetables, tropical fruits, dairy
products, beans, squash, and some meats. Hot
foods––cereal grains, chili peppers, temperate-zone
fruits, goat’s milk, oils, and beef––serve to balance
the cold foods. Because the potential listing of hot
and cold foods in any particular culture is almost
endless, health providers must do their ethno-
graphic homework regarding the belief system of the
cultures with whose members they are working.
Among Southeast Asian women who delivered in-
fants in the United States in the late 1990s, foods re-
stricted after childbirth included all fruit. Postpartum
foods are mainly rice and some boiled chicken. Gar-
lic, black pepper, and ginger create warmth in the
body and are encouraged (Davis, 2001).

Another belief system concerning food balance
is the Chinese yin-yang theory. In America, people
who use macrobiotics practice this system. Like the
hot-cold theory, the basis of the yin-yang belief rests
on a proper balance between opposing energy
forces. On one side, yin represents “female,” a neg-
ative force (cold, emptiness, darkness); on the other
side, yang represents “male,” a positive force
(warmth, fullness, light). Too much of either yin or
yang food is considered threatening to health.

Whether a food is considered yin or yang depends
on the effect it is thought to have on the body; the
designation is not associated with color, texture, or
other obvious characteristics. Without an extensive
orientation for things Chinese, it is difficult to un-
derstand the “yin-ness” or “yang-ness” of food.

Herbs and Galactogogues

Almost all cultures abound with an array of certain
foods for lactating women. In the past, beer and
brewer’s yeast have been touted as galacto-
gogues––foods that are thought to increase milk se-
cretion and improve let-down. Rice, gruel, soup,
vegetables, and medicinal herbs may be used ex-
tensively by many cultures during the immediate
postpartum period to promote the secretion of
milk. Fenugreek tea is a popular galactogogue in
the United States but is also used in many other
parts of the world. Northern Mexicans make special
teas from “hot” plants such as sesame and absinthe,
and in some parts of Latin America herbal teas are
drunk in the evening to stimulate milk for the
morning (Baumslag, 1987). Herbs taken by the
breastfeeding mother may have pharmacological
effects on her baby, including irritation of the mu-
cosal lining of the intestine and an increase in the
release of flatus. Unless these symptoms become
troublesome, it is more important for the mother to
continue enjoying her favorite herbs in moderation
than to stop using them because of her baby’s
minor stool changes. If the mothers within a partic-
ular ethnic group believe that certain foods can pro-
mote lactation, encourage these women to eat those
foods. This practice gives a clear signal that the
health-care system supports breastfeeding and re-
spects these cultural beliefs.

Weaning
Weaning is a time when childhood illness and death
are more likely in developing countries; thus it is
a key issue in studies of crosscultural child-care
practices. Cultural assessment includes the timing
of feeding, types of foods given to infants, and
weaning practices. When a substantial proportion
of dietary intake comes from food other than
breastmilk, growth rates falter, and the effects of
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morbidity come into play. Woolridge (1991) sug-
gests, as a rule of thumb, that when 25 to 50 per-
cent of a baby’s kilocalories come from breastmilk,
the milk will protect the baby from environmen-
tal pathogens. At the same time, every breastfed
infant reaches a point at which breastmilk alone
can no longer meet its nutritional needs and solid
foods are necessary.

Early solid and semisolid infant foods given by
mothers vary widely across cultures, as does the tim-
ing of their introduction. Worldwide, there is a high
rate of both the initiation of breastfeeding and early
supplementation with other foods, even in mater-
nity units certified as “Baby Friendly” (Alikasifoglu
et al., 2001). Although infants in Papua New Guinea
are not introduced to supplemental foods until 6
months (Lepowsky, 1985) (an optimal age), this is
not a usual pattern. In a comparison study of how
mothers feed their infants in four diverse countries,
Winikoff, Castle, and Laukaran (1988) noted that
early introduction of other foods is common. The
majority of Kenyan babies are given foods other
than breastmilk before they are 4 months old (Di-
mond & Ashworth, 1987; van Esterik & Elliott,
1986); in East Java, force-feeding by hand is a com-
mon practice from as early as few days after birth
(van Steenbergen et al., 1991). Clearly, much has to
be done before reaching the goal of exclusive
breastfeeding.

Types of Weaning

Weaning from the breast is a process during which
mothers gradually introduce their babies to cultur-
ally assigned foods as they continue to breastfeed.
Weaning begins with the introduction of sources of
food other than breastmilk and ends with the last
breastfeeding. Three types of weaning have been
described:

● Gradual weaning that takes place over several
weeks or months.

● Deliberate weaning, a conscious effort initiated
by the mother to end breastfeeding at a partic-
ular point.

● Abrupt weaning, an immediate cessation of
breastfeeding, which may be forced on the

baby by the mother or on mother and baby 
by others.

Examples of gradual, deliberate, or abrupt weaning
may be found in any culture. Gradual weaning,
however, is the least traumatic, to both the infant
and the mother.

Weaning practice can affect infant health, par-
ticularly in developing countries or in inner-city
areas in which weaning diarrhea is prevalent. In
cultures in which food is available sporadically or
is meager, kwashiorkor, a severe form of protein
deficiency, appears during the transition from
breastmilk to other foods. In Ga, the language of
Ghana, the term kwashiorkor means “the disease of
the deposed baby.” Identifying the reasons for
women weaning early sheds considerable light on
the beliefs and attitudes that influence the contin-
uation of breastfeeding.

Various stages in infant development are some-
times used as cues to begin deliberate weaning. A
common belief among African cultures is that the
child should be walking before weaning is at-
tempted. Some kind of independence is implicit in
the concept of weaning, so it seems reasonable that
the child be self-sufficient in locomotion before
leaving the dependency of his/her mother’s breast.
In many Western cultures, teething is a develop-
mental reference point thought to signal readiness
to wean. In others, subsequent pregnancy signals
the time to wean (Bohler & Ingstad, 1996). Usually
a toddler or child will spontaneously wean with a
new pregnancy. The reasons include a diminished
milk supply, changes in the milk composition, and
a less desirable taste.

For mammals, the length of lactation is posi-
tively correlated with adult female mass. Gener-
ally, larger mammals have long lactation periods
(Hayssen, 1993). What is the “natural” age for
weaning in humans? Dettwyler (1995) suggests four
criteria associated with age at weaning in primates
that range from 27 months to 7 years:

● Weaning according to tripling or quadrupling of
birth weight: Using US data, male infants
quadruple their birth weight by about 27
months and female infants by around 30
months.



The Cultural Context of Breastfeeding 725

● Weaning according to attainment of one-third adult
weight: Weaning for the human would be pre-
dicted at between 4 and 7 years of age.

● Weaning according to adult body size: Using this
comparison predicts the age for weaning in hu-
mans at between 2.8 and 3.7 years, with larger-
bodied populations breastfeeding for the
longest time.

● Weaning according to time of dental eruption of per-
manent molars. Modern humans’ first molar
eruption occurs around 5.5 to 6.0 years of age
(the same time as that for adult immune com-
petence).

Some rather harsh techniques have been used
to bring about abrupt weaning. One time-honored
method calls for pepper, garlic, ginger, or onion to
be applied to the mother’s breasts to discourage the
baby from breastfeeding. In the Fiji Islands, wean-
ing of kali (“to separate”) is a four-day period dur-
ing which the breast is denied to the infant and the
baby’s food is specially cooked in a separate pot.
The infant is not allowed to sleep with the mother
until after weaning and is sometimes cared for by
one of the mother’s female relatives in another
household for this period.

In cultures in which early weaning is a com-
mon practice, a minority of people accept long-
term breastfeeding. The sight of a walking child
calmly sliding onto the mother’s lap for milk and
deftly opening her buttons to gain access to her
breasts is considered shocking and subject to
ridicule in some cultures. The term closet nursing de-
scribes a practice that has evolved in the United
States in response to criticism of breastfeeding that
extends beyond the culture’s expectations. In closet
nursing, breastfeeding continues by mutual consent
of mother and child, but only in secret. The mother
and baby usually have a code word for breastfeed-
ing that can be used in public (Wrigley & Hutchin-
son, 1990). In many Western cultures, teething is a
developmental reference point thought to signal
readiness to wean. In others, subsequent pregnancy
signals the time to wean. Many toddlers will spon-
taneously wean with a new pregnancy because of a
diminished milk supply and a less desirable taste
(Bohler & Ingstad, 1996). Regardless of the culture,

weaning is ideally a collaborative effort in which
both the mother and baby reach a state of readiness
to begin weaning.

Implications for Practice
Every culture has its visible elements (housing,
clothing, food) and its invisible elements (attitudes,
tradition, values); an understanding of both con-
tributes significantly to communication between the
breastfeeding client and the health-care provider.
Some Spanish-speaking folkways and how to 
handle them are seen in Box 24–1. Immigrant
mothers may be served foods that traditionally are
forbidden to postpartum women, such as raw 
vegetables and fruit for Vietnamese mothers. Lac-
tation consultants working in these birthing areas 
can make sure that alternate foods are provided to
these women.

Many Indochinese women living in the United
States formula-feed their infant, at least while in
the hospital, and then both breastfeed and bottle-
feed after leaving the hospital; therefore, formula
discharge packs are not appropriate. It is advisable
to have women health workers care for these moth-
ers, because they regard it improper for men to
touch a woman’s body (especially the breasts). If
mothers in any culture believe that certain foods
can promote lactation, these women should be en-
couraged to bring these foods to the postpartum
unit. This practice will enhance breastfeeding and
provide a clear signal that the health-care system
supports breastfeeding and is respectful of these
cultural beliefs.

Regardless of the culture, weaning is ideally a
collaborative effort in which both the mother and
baby reach a state of readiness to begin weaning. In 
a culture in which unrestricted breastfeeding is 
practiced and in which the child breastfeeds for a 
prolonged period, the mother has very little ambiva-
lence when she decides to wean and says, “You,
child, have had enough milk!” (Mead & New-
ton, 1967).

Though weaning practices vary from culture
to culture, weaning is thought to be the least trau-
matic when it is slow, gradual, and related to the
needs of the child. It is essential to identify factors
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that influence continuation or early termination of
breastfeeding so as to develop appropriate pro-
grams to assist the mother who wishes to maintain
breastfeeding. Women involved in long-term
breastfeeding develop a special bond with their
baby. The mother’s choice of how long she wishes

to breastfeed is an individual right that may not
mesh with others’ expectations. All breastfeeding
families deserve to be treated in a nonjudgmental
manner that accepts the cultural diversity that they
represent.

BOX 24–1

Specific Folkways and Ways to Handle Them

● Touching the baby of a Spanish-speaking
family while admiring him helps avoid giv-
ing the baby mal de ojo––the evil eye.

● An anemic breastfeeding mother who is
not vegetarian believes that anemia is a 
yin condition. Suggest that she consume
more meat, a yang food, to improve her
iron status.

● A Korean mother refuses a cold pack for
engorged breasts or for pain resulting from
an episiotomy. Offer her cool water from a
washcloth or from a peri bottle.

● A mother expects a 40-day period of spe-
cial care postpartum. Respect the tradition
and help her through early discharge with
one or more home visits.

● A baby burps during feedings. According
to some Hispanic mothers, this air goes to
the breast and stops the flow of milk, caus-
ing her milk duct to become plugged. Ask
her to switch to the other breast and 
then back to the first breast to release the
“air.”

● A mother believes that colostrum is “bad.”
Suggest that she express the first few drops
of “impure” milk and discard it before
putting the baby to breast, then say, “the
sooner you breastfeed, the better 
the milk.” 

● Avoid serving ice water or cold drinks to a
new mother from Southeast Asia.

S u m m a r y

The study of child-rearing patterns of a given cul-
ture is crucial to all health-care professionals who
work with new and growing families. The seeds of
a culture are planted, grow, and thrive in child-
rearing patterns. Cultural awareness provides liber-
ation from egocentric views in which one looks at
the universe and sees only one’s beliefs in the cen-
ter. The study of any culture begins with critical
self-reflection and awareness of the differences be-
tween one’s cultural values and those of other peo-
ple. By becoming aware of these differences, we
begin a process of partnership in which all groups

have something to contribute and something to
learn. Although acculturation to the United States
generally has a negative effect on breastfeeding, it
can be offset if the mother receives support from
health-care providers and from friends and family
(Thiel de Bocanegra, 1998).

Analysis of infant feeding within its cultural
context is critically linked to social action and pol-
icy decisions regarding breastfeeding promotion
and teaching. For those who examine cultural issues
carefully, so-called cultural obstacles to solving
problems usually include the solutions, too. Within
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the cultural context of underlying infant-feeding
problems, solutions must ultimately emerge. If

changes are to last, they must originate from within
a culture, rather than being imposed from without.

K e y  C o n c e p t s

● Culture is a blueprint for human behavior, one
that helps us to gain a clearer understanding of
individual behaviors. The new mother is the
product of all of her history: what she has
learned about infants and infant feeding, and
what she has seen.

● Culture is defined as the values, beliefs, norms,
and practices of a particular group, which are
learned and shared and guide thinking, deci-
sions, and actions in a patterned way.

● Ethnocentrism––being centered in one’s ethnic
or cultural system (i.e., believing that “my
group is best”) is the opposite of cultural rela-
tivism––the recognition and appreciation of cul-
tural differences and backgrounds.

● A nonjudgmental way to assess a cultural prac-
tice is to ask certain questions: Is it helpful? Is
it harmless? Is it harmful?

● Ideally, the care provider can understand and
speak the language of the mother and her fam-
ily. When it is necessary to translate a conver-
sation, a trained interpreter should be used.

● Breastfeeding in public, time of weaning, and
giving the neonate colostrum are all practices
that are extremely sensitive to cultural norms.

● If a cultural ritual is important for a new
mother and causes no harm to herself or her
baby, the lactation consultant should respect
the mother’s wishes regardless of whether the
ritual has been scientifically tested.

I n t e r n e t  R e s o u r c e s

Collection of papers in different languages (also art-
works, stamps, and paintings):
www.geocities.com/HotSprings/Spa/3156
EthnoMed (cultural beliefs, medical issues, and
other related topics pertinent to the health care of
recent immigrants to Seattle, specifically, or to the
United States):
http://ethnomed.org
La Leche League International (breastfeeding
printed information and visuals in many lan-
guages):
www.lalecheleague.org

Mother discussions, photo gallery:
www.promom.org
Office of Minority Health:
www.omhrc.gov
Online guide to breastfeeding and baby care from
India (including links, discussion forum, photo
album):
www.breastfeedingindia.org
San Diego County Breastfeeding Coalition (breast-
feeding information in Spanish and English):
www.breastfeeding.org
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25
C H A P T E R

When health-care professionals help a breastfeeding
mother and baby, they help a family. The breastfeed-
ing family exists in a social context; therefore, care
providers must recognize “family” as a group that 
is variously defined and experienced. They need 
to know about the family from which the mother
comes and into which her child will be born and
reared. Although every family is expected to per-
form similar functions, the ways in which those func-
tions are recognized and accomplished will vary.

This chapter examines the family from a devel-
opmental perspective. The birth of a baby has
rightly been described as a crisis because it forces
new ways of behavior on all family members. This
chapter discusses issues pertaining to the develop-
ment of spousal and parent-child attachment, pay-
ing particular attention to the father’s role as a
helpmate and supporter of his partner’s role as
mother and as breastfeeder. It also addresses the
special needs of the adolescent mother and of
women living in poverty and considers certain neg-
ative family experiences, including violence against
women and children.

Family Forms and Functions
Every individual experiences many family forms
during a lifetime. Each form meets different needs
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and serves different functions. A traditional family is
one in which the mother is a full-time homemaker
and primarily responsible for rearing the children,
while her husband is a full-time worker outside the
home. He is committed to seeing that the children
are raised to adulthood, but his role in child rearing
is seen as secondary to that of his wife. Although
this form has often been viewed as ideal, it is expe-
rienced by only a small percentage of families. A
nuclear family includes one or both parents and their
children, either born to or adopted by them. An ex-
tended family usually contains lateral kin (such as
aunts, uncles, or cousins) who occupy the same gen-
erational status as the parents and children in a nu-
clear family; or vertical kin (such as grandparents or
grandchildren), who represent generations different
from the parents and children in the nuclear family.
In some cases, an extended family may include “fic-
tive” kin, individuals who cannot trace lineage
through blood or marriage ties to the nuclear fam-
ily members but who act, and are treated, as if they
were related.

Examining how different family forms are
likely to be experienced throughout an individual’s
lifetime can provide insight into the stresses that an
individual is likely to encounter. It also reveals the
people on whom an individual will lean as he or she
attempts to cope with those stresses.
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Today’s families increasingly recognize that
child rearing will occupy only a portion of the entire
life experience of a couple (regardless of the number
of relationships experienced). Though a baby may
be the outcome and reflection of the love its parents
feel for one another, the presence of a baby nearly
always adds stress to the new family unit.

One way to identify how babies represent po-
tential and ongoing stress for the young couple is to
recognize how family interaction patterns are af-
fected by the addition of a new member. The couple
relationship is easy to understand. Each member of
the couple relates to the other in a spousal relation-
ship. Add one child and two new relationships are
added: one linking mother to child and one linking
father to child. In addition, the couple is now hus-
band and wife and mother and father. In assuming
these roles, each partner may view the other in new
ways that are not always supportive of a continued
spousal role. When another child is added, the rela-
tionships become even more complex. The mother
and the father each have a new relationship with the
new baby. And a sibling relationship is added. Thus,
in a two-person household, two relationships exist.
In a three-person household, three relationships
exist; in a four-person household, six relationships
exist (Figure 25–1). With each new person added to
the family, more than one new relationship is also

added, because each person interacts with all other
family members.

How families interact with health-care work-
ers in a hospital or clinic setting is often related to
the structure of the family in its own environment.
If the husband/father makes all decisions relating
to the family’s role with the outside world, it may
not be surprising that when the woman is asked
when she will register at the hospital, her husband
answers! This may not reflect the woman’s de-
pendency on her partner so much as the couple’s
established way of organizing their life. Likewise,
if one were to ask the husband something that is
the responsibility of the wife/mother, he would ex-
pect her to answer, for that is part of her role in
their family.

Family Theory
Numerous theories have been applied to under-
standing how families work, what influences them to
work effectively, and how best to offer assistance
when they do not. One approach that seems particu-
larly appropriate to health-care providers assisting
young families is to recognize that they expand and
contract at different times. Thus, over time, a given
family is likely to experience a couple stage, an ex-
pansion stage, a stable stage, and a contracting stage.

Most families begin as couples and then move
to the expansion stage, which begins with the first
pregnancy and continues until the birth of the last
child. In some families, this stage may be very
brief, the duration of one pregnancy only; in other
families, it might last more than two decades as
new infants are added to the family. The stable stage
occurs when members are neither added nor taken
away. This stage is followed by the contracting stage,
which begins when the oldest child leaves home,
and it continues until the only individuals re-
maining in the home are the original couple or
their replacements in the family (if one or both of
the original couple has remarried). However one
views the family from a developmental perspec-
tive, the number of stages identified is not nearly
as important as are the tasks expected of the fam-
ily at different times in the life cycle.

The health-care worker assisting breastfeeding
mothers is most likely to interact with members of
families during the expansion phase of the family’s

FIGURE 25–1. How relationships change with the ad-
dition of a new family member.
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life cycle. It is important to recognize that varying
tasks characterize this phase of the family, in order
to identify how those tasks will influence decision
making and behavior related to infant feeding and
other aspects of the early mother-child relationship.

Social Factors that Influence 
Breastfeeding
The role of supportive significant others in the
breastfeeding mother’s life cannot be overempha-
sized. Social support is the mobilization and access
to interpersonal resources when an individual at-
tempts to deal with stress and the strains of life. So-
cial support includes emotional support, esteem
support, financial or skill support, and information
or network support (McVeigh, 2000). Freedom of
choice regarding infant-feeding decisions is always
couched within the social context in which it oc-
curs. Thus, in a family in which extended breast-

feeding is viewed as aberrant behavior, it is unlikely
that the mother will choose to continue breastfeed-
ing unless she receives a preponderance of positive,
or at least neutral, reactions from her significant
others. In another family in which breastfeeding is
viewed as just another activity of two- or three-year-
olds, extended breastfeeding is far more likely to
occur. The interaction of mother and baby with sig-
nificant others and their acceptance of such breast-
feeding behavior must be taken into account when
determining how best to assist her.

Table 25–1 summarizes some of the variables
that impact breastfeeding and can be influenced by
the health-care provider. The results of numerous
studies have consistently revealed that the mother’s
intention to breastfeed is the single most important
factor in deciding whether she will start breastfeed-
ing and how long she will continue. Research find-
ings have also shown us that intention is linked to
social support, the mother’s attitude, and her confi-

Table 25–1

HOW HEALTH-CARE PROVIDERS CAN INFLUENCE FACTORS THAT
AFFECT BREASTFEEDING

Factor Influence Studies

Social support

Intention to breastfeed

Attitude toward breastfeeding

Mother’s confidence

Staff knowledge and attitudes
toward breastfeeding 

Women with greater access to support
choose to breastfeed more frequently and
breastfeed longer. Support is manifested
differently across ethnic and social groups.

The majority of pregnant women decide
how they will feed their baby before or
early in pregnancy. A consistent positive
association exists between intended and
actual duration of breastfeeding.

There is increased breastfeeding initiation
and duration by women with a positive 
attitude.

Women with high confidence breastfeed
longer than women with low confidence.

Lack of appropriate breastfeeding knowl-
edge in hospital staff is a barrier to assis-
tance from nurses and breastfeeding
support.

Bar-Yam & Darby, 1997; Kessler et
al., 1995; Balcazar, Trier, & Cobas,
1995

Chapman & Perez-Escamilla, 2000;
Grossman et al., 1990; Losh, Dungy,
& Russell, 1995; Wambach, 1997

Avery et al., 1998; Janke, 1994;
Tarkka, Paunonen, & Laippala, 1999

Boettcher et al., 1999; Chezem,
Friesen, & Boettcher, 2003; Dennis &
Faux, 1999; O’Campo et al., 1992

Balcazar, Trier, & Cobas, 1995;
Bernaix, 2000; Coriel et al., 1995;
Freed et al., 1996; Lazzaro, Ander-
son, & Auld, 1995
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dence in herself regarding breastfeeding. Age, edu-
cation, employment, and previous breastfeeding
experience are also factors that affect breastfeeding,
but the health provider cannot change them. For
example, most lactation consultants can report that
they have worked with women whose firm inten-
tion to breastfeed resulted in their overcoming all
types of adversity in order continue nursing; con-
versely, LCs can also describe cases where a
mother has plenty of breastmilk and the baby is
gaining weight well, yet for no obvious reason she
weans the baby. We can assume that her intention
was not to breastfeed (at least not for very long). In-
tention is invisible, but it can be measured with re-
search tools (see Chapter 22).

Coupled with intention to breastfeed and ma-
ternal attitude toward breastfeeding, support sys-
tems influence choices (Kessler et al., 1995). In
their study, Kaufman and Hall (1989) found that
women who gave birth to preterm babies and who
identified no source of support were six times more
likely to stop breastfeeding than were women with
a support system. Those most likely to continue
breastfeeding could identify several persons who
supported their feeding decision. As with mothers
of preterm infants, teenage mothers also tend to
breastfeed longer when they have a support sys-
tem whose members affirm, aid, and affect in spe-
cific practical ways their mothering behavior,
including breastfeeding.

Social support also influences the timing of
weaning the baby from the breast. Usually pressure
to wean from family members and others is more
likely as the baby approaches or exceeds the age of
12 months. The support of others moves gradually
from actively supporting breastfeeding in the first
few months of the baby’s life, to tolerating breast-
feeding, to ignoring breastfeeding, to actively en-
couraging weaning. This last stage usually is
manifested sometime after the baby’s sixth month
and may grow markedly stronger after the baby’s
twelfth month in the developed world, when others
view the baby as too old to breastfeed.

Social support is especially important in the pe-
riod immediately following any life stress. One such
stress, insofar as it necessitates changes in relation-
ships and life patterns, is childbirth. Another is
breastfeeding, particularly if the mother has not
breastfed an older child, or if she is the first in her
family or group of friends to do so. Very often,

mothers and others assume that the mode of feed-
ing is the cause of other infant behaviors. Working-
class, first-time mothers are more likely to
breastfeed, and to remain feeding the baby
mother’s milk when the mothers received support
and information before, during, and after the baby’s
birth. Disadvantaged American mothers tend to fol-
low the advice of grandmothers, especially if they
live in the same house with the new mother.
Health-care workers should recognize the grand-
mother as a key informant and network person and
involve her in health care and advice giving.

Mothers who choose to combine breastfeeding
and bottle-feeding have not been studied well but
may make this choice to reap the infant health ben-
efits of breastfeeding and to avoid embarrassment if
they are not able to provide sufficiently for their in-
fants (Boettcher et al., 1999). Lactation consultants
may have the greatest influence on the mother who
is undecided about infant feeding. Early studies in-
dicated that health-care workers are not viewed as
consistent support resources for breastfeeding.
However, newer research and secondary analysis of
these older data found that prenatal education was
a strong predictor of intentions to breastfeed (Den-
nis, 2001).

The racial or ethnic group with which the
mother identifies influences whose advice she seeks
and follows relating to childbearing and breast-
feeding. For example, among low-income Anglo-
American women, the male partner, the mother’s
own mother, the grandmother, and the best friend
tend to support breastfeeding. This pattern, with the
exception of the best friend, is seen among Mexi-
can-Americans as well.

Black women, by contrast, choose breastfeed-
ing because of the information and encouragement
they received from their physician during prenatal
care (Bentley et al., 1999), and they reported mini-
mal support from family members. In a qualitative
study based on interviews (Corbett, 2000), an
African-American woman told of the curiosity of
friends who wanted to watch her because they had
never seen a woman breastfeed. Breastfeeding
seemed to them to be an unfamiliar and uncertain
activity. This was reflected in a lower rate of breast-
feeding than other groups.

For many Southeast Asian women, the mother-
in-law is traditionally the person who makes deci-
sions and gives advice about childbearing and child
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raising, including breastfeeding (Schneiderman,
1996). Most of the Vietnamese women who chose
to breastfeed were encouraged by the experiences
of significant others: “My mum breastfed all her
nine children in Vietnam. She said breastmilk is
good for a baby”; “My mother-in-law and my hus-
band both wanted me to breastfeed, particularly be-
cause this is our first child” (Rossiter & Yam, 2000).

Generally, the more support a mother has for
breastfeeding, the more likely she is to continue.
Health-care workers should make clear their sup-
port of breastfeeding and encourage other family
members to support this choice as well. After early
discharge from the hospital, the degree of support
that new mothers have at home is critical. It is im-
perative that the health-care provider learns
whether the new mother will have someone to
whom she can turn once she is at home. If she does
not, steps need to be taken to provide follow-up
support or to arrange for home visitation by one of
the many social-service organizations that provide
such assistance. In addition, much of the teaching
that is viewed as appropriate during the postpartum
period may have to be shifted to a prenatal setting
in order to free what little time is available at dis-
charge for key planning issues. Studies tell us that
certain characteristics are associated with breast-

feeding over which health providers have no con-
trol, but it is helpful to be knowledgeable about
their effects (Table 25–2).

When attempting to provide ongoing informa-
tion and help, particularly when that help is pro-
vided outside an institutional setting, the LC needs
to be aware of the social support system that the
mother can tap.

Fathers
Fathers are often the most influential support per-
sons in the early breastfeeding period (Bar-Yam &
Darby, 1997; Gorman, Byrd, & VanDerslice, 1995;
Pavill, 2002). In a study of culturally diverse fathers,
81 percent wanted their babies to be breastfed; more
African-American men indicated they preferred
their infants to be breastfed than had been reported
in any previous study (Pollock, Bustamante-Forest,
& Giaratano, 2002).

Fathers benefit from suggestions of specific
ways by which they can support their partners.
They can help the mother to achieve a comfortable
breastfeeding position, provide nutritional support
and household assistance, burp and console the in-
fant, monitor the mother’s fatigue level, limit visi-
tors, and show delight in the decision to breastfeed.

Table 25–2

FACTORS THAT AFFECT BREASTFEEDING OVER WHICH
HEALTH-CARE PROVIDERS HAVE NO INFLUENCE

Factor Influence Studies

Maternal age

Socioeconomic status

Maternal education

Maternal employment

Previous breastfeeding 
experience

Older women are more likely to choose to
breastfeed and to breastfeed for a longer period.

Varies by culture; women in higher SES levels in
United States are more likely to breastfeed.

Women with more education are more likely to
breastfeed; varies according to culture.

Although not associated with breastfeeding initia-
tion, employment is likely to shorten breastfeed-
ing duration.

Experienced breastfeeders are more likely to
breastfeed longer than those without previous ex-
perience.

Chapman & Perez-Escamilla, 2000;
Nolan & Goel, 1995

Raisler, 2000

Nolan & Goel, 1995

Chapman & Perez-Escamilla, 2000;
Fein & Roe, 1998; Novotny et al.,
2000; Visness & Kennedy, 1997

Boettcher et al., 1999
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Some investigators have emphasized the de-
gree of similarity between mother-infant and father-
infant behaviors in the attachment process in
parents (Lamb, 1977). Classic among them is the
observation of Greenberg and Morris (1974) that fa-
thers present at the birth of their baby were more
comfortable handling the baby sooner than those
who were not present. Additionally, these investi-
gators described a sequence of touching remark-
ably similar to that engaged in by mothers. The
fingertips are used first to make tentative contact
with the extremities of the newborn; a gradual
movement of the hand follows this until the entire
palm is in contact with the baby’s chest, face, or
head, progressing from gazing to touching in the
first 15 minutes after birth (see Figure 25–2). En-
thusiastic reactions to the neonate are more likely
when the father is not anxious about the mother’s
postpartum condition (Tomlinson, Rothenberg &
Carver, 1991).

When helping to care for a family breastfeed-
ing a new baby, the lactation consultant can gather
information by paying attention to the father. The
fathers’ reactions to their breastfeeding baby vary a
great deal. Some will enthusiastically participate in
putting the baby to breast, making suggestions, and
generally helping. Others, often first-time fathers,
will hang back and observe but not interact. A few

of these first-time dads look shell-shocked with 
the first few breastfeedings––perhaps partly due 
to the unfamiliarity of having their wife’s breasts 
exposed.

When fathers enter into caregiving roles from
the first with their infants, they are more likely to feel
that they are an important part of the baby’s life
(Pavill, 2002). When teaching the mother how to put
the baby to breast, involve the father by asking him
to help with the breastfeeding––i.e., placing the
baby, helping to control the baby’s hands and arms,
burping, etc. Likewise, when giving discharge in-
structions, address the father as well as the mother.
The mother, already overloaded with stress, may not
remember what you are saying, but fathers often pay
close attention to what is said, sometimes adding
questions of their own to the mother’s questions.

Examinations of the ways in which men evolve
into fathers suggests that the role remains relatively
invisible to others; it is a relatively passive reflec-
tion of what is happening to the pregnant wife until
after the baby’s birth. When the baby begins to in-
teract with the father directly, the father’s role be-
comes more explicit––in his own mind as well as in
the awareness of others ( Jordan & Wall, 1993).
Nurturing is a fundamental human quality that
need not be gender-specific. That it is viewed as
feminine by many must be seen as a cultural artifact
rather than a reflection of inherent differences be-
tween males and females.

When a baby is born prematurely, Levy-Shiff
et al. (1990) report that the frequency of the father’s
visiting the hospital predicted later positive father-
ing behavior after the baby’s discharge. When the
father visited frequently, the baby’s weight gain was
more rapid, and the father’s involvement with the
baby at 8 and 18 months after birth was more in-
tensive, regardless of the mother’s visiting patterns
during the period when the baby was in the prema-
ture care unit.

Fathers play a vital role as a supporter of
breastfeeding, particularly when they have a posi-
tive mind-set relating to breastfeeding (Earle, 2000;
Pavill, 2002). Discussions of infant feeding in child-
birth classes are effective in allaying concerns and
dispelling myths. Humor is a perfect way to reach
and help allay the father’s anxieties about the com-
ing baby. The use of Neil Matterson’s cartoons in
prenatal classes gets fathers to open up to discuss is-

FIGURE 25–2. A father attaches to his baby in much
the same way as the mother.



Families 735

sues related to breastfeeding (see Internet Re-
sources at the end of this chapter). Prenatal classes
are also ideal for teaching fathers the benefits of
breastfeeding and for informing a father of how he
can help his breastfeeding wife without having to
feed the baby.

The early days of fathering can be as stressful
and disruptive to the father as mothering is to the
mother; it is not at all unusual for a father to be-
come disenchanted with his marriage after the first
baby’s birth. Jealousy of the physical and emotional
closeness of mother and infant, feelings of useless-
ness during breastfeeding, sexual frustration, and
repulsion from the sight of full, dripping breasts are
all reported by some fathers. Some fathers feel
ashamed of these emotions and tend not to talk
about them; or they may joke about being jealous
of the new baby (Gamble & Morse, 1993).

The most comfortable place for fathers to ex-
press these socially unacceptable but very real feel-
ings is with other new fathers, many of whom may
harbor the same feelings. Childbirth education
classes and La Leche League groups often offer 
fathers-only classes, in which new fathers can openly
share their feelings, tears, and perceptions about the
realities of parenthood in an atmosphere of uncondi-
tional acceptance. Experienced fathers can help one
another realize that they are not alone in having am-
bivalent feelings about the closeness between their
breastfeeding wives and babies and about giving up
certain pleasures in exchange for new responsibili-
ties. One such father offered this report:

If I’d been more prepared that they would be this
complete unit unto themselves, it would have been
easier. For a while I felt left out, like I was around
only to bring home the money and wasn’t a part
of it. I felt bad, then guilty about feeling bad. Be-
fore the baby came, my wife really spoiled me, you
know, really adored and lavished attention on me.
Then, whammo, she was pregnant three months
after we were married and I wasn’t getting that
kind of treatment anymore. I resented it. Things re-
ally broke loose and we had a showdown; I finally
had to open up and let her know how I really felt.
After that, when it was all in the open, things got
better. With the next baby, I don’t think I’ll go
through those feelings again.

Support groups for new fathers validate a com-
mitment to recognize the needs of new fathers––to
help them develop coping strategies for optimal
parenting of their breastfed baby. These father
groups tend to attract men who are having more
difficulty or who are more open in admitting to feel-
ing stressed by making adjustments. These actions
can potentially strengthen family relationships in
the years ahead.

Implicit in the notion that breastfeeding pre-
vents father-child closeness is acceptance of the as-
sumption that the most (perhaps the only)
significant way in which a father can interact with
his child is by feeding her or him. Encourage the fa-
ther to consider the many ways in which he can in-
teract with the baby, particularly during the very
early period when artificial feeding may increase
the risk of breastfeeding failure (Figure 25–3). Sev-
eral options are available:

● Burping the baby after a feeding: The necessity of
burping is less an issue than is the opportunity
to frequently hold the baby when the infant is
likely to be relaxed and somnolent; if a burp is
obtained, the father also gains a sense of having
accomplished something tangible that can be
translated to mean “I am a good father.”

● Changing the baby’s wet diapers: This activity oc-
curs frequently.

FIGURE 25–3. One of the many ways a dad helps
with the care of a new baby.
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● Changing the baby’s soiled diapers: This, too, oc-
curs frequently and, in breastfed infants, is far
less unpleasant because the odor is less noxious
than are the feces of an artificially-fed baby.

● Giving the baby a massage: Fathers who massage
their babies often find that they can put a baby
to sleep with little effort; such activity can assist
an overstimulated or colicky baby to relax suf-
ficiently to fall asleep.

● Bathing the baby: Assisting with the baby’s bath
is usually most happily accomplished after the
baby begins to enjoy the bath.

● Rocking the baby: The father’s involvement with
the baby frees the mother to engage in other
activities.

● Singing or reading to the baby: This activity can
begin as soon after birth as the father wishes.
Often, repeating the same songs that were
played during the pregnancy will result in clear
signals of recognition by the baby.

● Playing with the baby: Although the last item in
this list, playing is usually the first thing that
mothers will say fathers do best. Often, babies
quickly identify fathers as “playthings” and
mothers as “caregivers” because fathers spend
far more time tickling or playing with an infant
and less time in caregiving activities, such as
changing, feeding, and cleaning. Such patterns
are most likely to emerge in families in which
clearly different gender roles are exhibited by
mothers and fathers.

The Adolescent Mother
Few situations are fraught with more difficulties
than that in which a child has a child. The younger
the mother when her first baby is born, the more
likely she is to encounter problems that will impede
her ability to care for herself and her baby. Wher-
ever young women are expected to complete a high
school education before they embark on adult
roles, such as marriage and raising children, the
adolescent mother is a visible reminder that society
has failed to protect her from too early parenthood
and that she has failed her society, which expects
that parenthood comes after marriage and at least
minimal schooling. For such young women, school-

ing may not be resumed or may be delayed for sev-
eral years, and marriage––if it occurs––comes after,
rather than before, the birth of her child.

Although fewer adolescents in the United
States are becoming pregnant, US rates are higher
than many other industrialized countries. Gener-
ally, breastfeeding rates of adolescents are lower
than adult women and they breastfeed for a much
shorter period of time. Older adolescents are more
likely to breastfeed than younger ones (Wambach &
Cole, 2000).

Many caregivers assume that the young mother
is neither interested in giving nor ready to give to an-
other person by breastfeeding. On the contrary, a
significant percentage of adolescents consider
breastfeeding an option even if they ultimately 
bottle-feed (Leffler, 2000). Those who breastfeed
make their decision before pregnancy or in the early
stages of pregnancy, which suggests that adolescent
mothers may be responsive to prenatal intervention
to promote breastfeeding. The volume and proper-
ties in breastmilk of adolescents and adults are al-
most the same. Study data that report that
adolescents produce less milk than women beyond
the teen years are drawn from adolescent subjects
who typically breastfeed less frequently and intro-
duce formula earlier than do adult mothers (Motil,
Kertz, & Thotathuchery, 1997).

Role modeling and peer influence are powerful
tools for altering adolescent behavior. Not surpris-
ingly, Wieman, DuBois, and Berenson (1998) found
that using a breastfeeding video geared to teens was
a key intervention to help adolescents overcome
perceived barriers to breastfeeding. Likewise when
Volpe and Bear (2000) started a Breastfeeding Edu-
cated and Support Teen (BEST) Club, more
teenagers subsequently breastfed than those not in
the club. Martens (2001) randomized breastfeeding
education sessions that included a video to Cana-
dian Ojibwa adolescents whose beliefs about
breastfeeding subsequently improved. In another
study, almost all (82 percent) participants in an Aus-
tralian program for pregnant teenagers decided to
breastfeed after attending prenatal classes (Green-
wood & Littlejohn, 2002).

Concern about keeping their figure and not
gaining weight concerns new mothers of all ages,
but it is of particular concern to adolescents
(Wambach & Cole, 2000). A study of Korean ado-
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lescents tested an intervention using a video that ex-
plained misconceptions about breastfeeding includ-
ing body changes. Following the video Korean
adolescents remained skeptical that breastfeeding
might make them gain weight and “lose” their fig-
ure (Kim, 1998). These adolescents reported that
“embarrassment” was a major barrier to breastfeed-
ing. Even in a society in which most infants are
breastfed, privacy and modesty are concerns of
teenage girls and boys.

Teen mothers, when asked to identify their
needs after the birth of their baby, identified the in-
fant’s health and medical needs first, followed by
daily physical care of the infant, psychosocial needs
of mothers and babies, and, finally, the mother’s
physical care. Mothers rated information about
how to breastfeed and care for the breasts as im-
portant or very important. This high level of inter-
est in meeting their baby’s needs suggests that teen
mothers are likely to be motivated to follow advice
when it is offered. However, because many teenage
mothers often share social characteristics that are
linked with the choice not to breastfeed––such as
lower educational attainment, low income, and un-
married status––fewer of these young women will
choose to breastfeed (Peterson & Da Vanzo, 1992).

Usually, questions of new adolescent mothers
are no different from those of older, more experi-
enced women except for concerns about embar-
rassment with public exposure (Hannon et al.,
2000). Most new mothers are concerned about how
to help a baby grasp the breast, how to avoid sore
nipples, and how to provide sufficient milk. In con-
trast, the kind of assistance offered to teens depends
on their life situation. The teen mother living alone
may need more frequent assistance and referral to a
breastfeeding support group. The teen mother liv-
ing with her own mother––who may be caring for
the baby while the teen is in school––may need to
know about resources on which she can draw for
additional information and support about breast-
feeding. The teen mother living with the baby’s fa-
ther or another male adult needs to know how to
balance her baby’s needs and other people’s plans
for her. For example, if her friends want her to go
to a school dance, she needs help in recognizing
that the baby cannot be abandoned until she re-
turns. A happy breastfeeding experience, of what-
ever duration, helps the young mother to progress

toward adulthood with a stronger and more posi-
tive sense of self and of what she wants for her chil-
dren in the future.

The Low-Income Family
In the United States and other developed countries,
fewer low-income mothers than their more affluent
countrywomen choose to breastfeed. Poor women,
whose babies most need the benefits of human
milk, including its far lower production cost and its
marked safety as compared to artificial baby milk,
are least likely to breastfeed. As more women in the
developing world seek to emulate women in the de-
veloped world, the cost to these women and the
countries in which they live will be even higher.

Background variables can predict whether a
low-income woman will breastfeed. Grossman et al.
(1989) found that if a poor woman was married, if
she had at least a high school education, if she
began prenatal care in the first trimester, and if she
was white or Hispanic, she was more likely to
breastfeed. Libbus and Kolostov (1994) report that
if the maternal grandmother breastfed and if the
male partner endorsed breastfeeding, the low-
income women in their study were more likely to
intend to breastfeed and to view it as a positive ex-
perience.

Lack of Information

Sometimes the reasons for not breastfeeding are re-
lated to lack of information. Kistin, Abramson, and
Dublin (1994) studied low-income black women in
the United States and found that prenatal education
sessions that included in-depth discussions about
breastfeeding not only increased the likelihood that
the women would choose to breastfeed but also the
likelihood that they would act on their choice when
the baby was born. These sessions also positively
influenced the duration of breastfeeding. The in-
vestigators concluded that “greater educational ef-
forts in institutions and offices serving black,
low-income, urban women might yield significant
changes in breastfeeding rates.”

According to Hill (1988), attendance at classes
designed to inform low-income mothers about
breastfeeding significantly increased the likelihood
that these women would choose breastfeeding, 
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assuming that they attended two or more classes.
Recognizing the benefits of breastfeeding and ac-
knowledging a desire to breastfeed may come only
after being informed of the differences between 
artificial feeding and human milk feeding. There-
fore, simply adding a session on infant feeding to
childbirth-preparation classes, or offering a one-
time-only class on breastfeeding may be insufficient
to break down the barriers protecting the passive 
bottle-feeding choice so that breastfeeding can be
considered and then implemented.

Brent, Redd, and Dworetz (1995) found that
prenatal and postpartum instruction from a lacta-
tion consultant resulted in more low-income
women choosing breastfeeding. One-on-one inter-
vention by a lactation consultant has positive im-
pact on breastfeeding for mothers of all income
levels (see Chapter 2).

Hospital Practices

Sometimes the reasons for choosing not to breast-
feed are related to hospital factors. Perez-Escamilla
et al. (1992) found that rooming-in positively af-
fected breastfeeding duration among primiparas
(but not multiparas) in their sample of low-income
urban Mexican women. Additionally, those women
who were rooming-in and who received breastfeed-
ing guidance during the hospital stay also breastfed
longer than those women who did not room-in
and/or who did not receive additional assistance
before they went home.

Overall, hospital practices concerning breast-
feeding have improved in the last decade. Much of
this improvement comes from two sources: con-
sumer demand and the Baby-Friendly Hospital Ini-
tiative (BFHI), an international program created by
the World Health Organization and UNICEF.
BFHI has successfully incorporated practices that
support breastfeeding into hundreds of hospitals
across the world (Turner-Maffei, 2002). As noted in
Chapter 1, the Baby-Friendly Hospital Initiative
highlights ten steps by which any institution caring
for new postpartum mothers and their neonates can
assist the initiation of breastfeeding. As of this writ-
ing, certifying records of Baby-Friendly USA, the
certifying body for BFHI in the United States,
showed that only 34 US hospitals had achieved
Baby-Friendly designation, less than 1 percent of

the approximately 5000 hospital in the United
States. Administrators’ concerns about the added
cost of buying formula (a hospital cannot receive
free formula and qualify for Baby-Friendly designa-
tion) and lack of professional support from commu-
nity physicians and nursing staff present barriers to
pursuing Baby-Friendly certification.

When the “ten steps” recommended by the
BFHI are part of the caregiving offered in a given
institution, the mothers who give birth and begin
breastfeeding there are more likely to have an opti-
mal experience. Three studies in particular have
identified the ways in which implementation (or the
failure of implementation) of these ten steps has in-
fluenced the breastfeeding experiences of the moth-
ers who gave birth and subsequently received care
in the hospitals whose care patterns were examined.

A leading example is the PROBIT study, a
large randomized trial carried out in Belarus. Hos-
pitals and clinics were randomized into two groups:
an intervention group where the Baby-Friendly ten
steps were implemented and a control group where
no practice changes were made. Infants (n = 17,000)
born at the intervention sites were breastfed signifi-
cantly more often and had fewer gastrointestinal in-
fections and atopic eczema than infants at the
control sites (Kramer et al., 2001).

Merewood and Philipp (2001) overcame nu-
merous obstacles in an inner-city teaching hospital
in Boston to become the first Baby-Friendly hospi-
tal in Massachusetts. Receiving free formula was a
major roadblock. After two years of work, nine of
the ten steps were in place except for dealing with
the estimated cost ($72,000) for buying formula in-
stead of receiving it free. Further investigation
showed that the quantity of formula listed by the
formula company was far in excess of the amount
actually used by the hospital. Using a standard fig-
ure of 20 cents per bottle of formula, the estimated
annual cost of formula came to only $20,000, a far
cry from the original $72,000 figure and a propor-
tionately small amount of money for a large hospi-
tal with 1800 births per year.

Which of the ten steps have the greatest impact
on breastfeeding? Wright, Rice, and Wells (1996)
compared the effects of these steps on the likeli-
hood that the women were fully breastfeeding at 4
months postpartum. The duration of breastfeeding
was longer for women who did not receive formula



Families 739

in the hospital, who were not given discharge packs
and/or coupons, and who roomed-in more than 60
percent of the time.

The Importance of Peer Counselors

The availability of an outside source of support in
the first 6 weeks postpartum nearly always length-
ens breastfeeding duration in a group of low-
income women. Generally, the more breastfeeding
friends the mother has, the longer she is likely to
breastfeed.

Peer counseling programs, where breastfeeding
support is given by trained lay female advisors
knowledgeable about breastfeeding, is an effective
intervention (Bronner, Barber, & Vogelhut, 2001;
Dennis, 2001). Women who receive support from
trained peer counselors in WIC Peer Counselor
Programs are more likely to initiate breastfeeding
and to breastfeed longer than those who do not.
Peer counselors know current information, estab-
lish supportive personal relationships with women
enrolled in the WIC program, refer women to
breastfeeding specialists for problems, show enthu-
siasm, and facilitate breastfeeding (Raisler, 2000).

In one example of a successful program, Sci-
acca et al. (1995) included incentives as well as con-
tact with a peer role model and found that the rate
of exclusive breastfeeding at hospital discharge
(88.5 percent versus 55.2 percent), 2 weeks (80.8
percent versus 34.5 percent), 6 weeks (50 percent
versus 24.1 percent), and 3 months postpartum
(42.3 percent versus 17.2 percent) were significantly
higher when the mothers had peer role modeling
and received a variety of incentives to choose to
breastfeed.

The message that “Breast Is Best” has reached
most low-income mothers. Regardless of how they
choose to feed their baby, low-income women ac-
knowledge the health benefits from breastfeeding.
The choice not to breastfeed is often accompanied
by a nagging feeling of guilt (Guttman & Zim-
merman, 2000). Although younger low-income
women in this same study believed that their com-
munity viewed breastfeeding as the optimal feed-
ing method, they reported that friends and peers
thought it “nasty.” In addition, some of the low-
income mothers associated breastfeeding with so-
cioeconomic privilege. When poor women do

breastfeed, the empowerment these women gain
from the breastfeeding experience is an overlooked
secondary effect that has potentially long-term im-
pacts on other aspects of these women’s lives (Lock-
lin & Naber, 1993). These programs should be
supported and expanded. Studies of the effective-
ness of peer counseling are listed in Table 25–3.

The Downside of Family Experience
Not all families meander into the sunset “happily
ever after.” When a marriage dies, the death of that
relationship affects not only the spouses but also
any children they may have, as well as other rela-
tives and friends. When the mother is breastfeed-
ing, issues surrounding custody may be colored by
the fact that she feels (rightly or wrongly) that the
court should take her feeding method into consid-
eration in deciding on custody arrangements and
contacts of her children with her soon-to-be former
husband.

The role of the lactation consultant in such a sit-
uation must necessarily be limited to advocacy for
breastfeeding. Unless the LC is an attorney, points
of law are not her concern. Instead, she can per-
form a valuable service by educating the judge and
the mother’s (and perhaps the father’s) attorney
about the importance of breastfeeding for the
child’s continued physical and psychological health
(Suhler, Bornmann, & Scott, 1991). Questions may
surface pertaining to how the father’s attachment to
the child is enhanced when breastfeeding is pro-
tected. Questions relating to the frequency of
breastfeeding may not arise. In most cases, if the
child is older than a few months, short periods of
time with the father (away from the mother) are un-
likely to place the breastfeeding relationship at risk.
In addition, maintaining the child’s attachment with
both parents requires that child and parent are to-
gether as often (as much as possible) as they would
have been if the marriage and joint parenting expe-
rience had remained intact.

When the mother is seeking to maintain breast-
feeding beyond the time when most people in her
society––including the judge and the attorneys––
are likely to find it acceptable, the lactation consul-
tant can provide information that again focuses on
the health-preserving aspects of breastfeeding (Wil-
son-Clay, 1990). Such longer-term breastfeeding
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does not necessarily limit reasonable visitation peri-
ods with the noncustodial parent, nor does it prevent
periods of separation of the child from the mother. It
does place the issue squarely where it must remain:
preserving the best interests of the child.

Violence

The lactation consultant may become involved if a
woman wishes to breastfeed or is breastfeeding and
living in a situation in which she or her children are
being threatened or assaulted. Whenever the lacta-

tion consultant believes that such violence is occur-
ring, she has a responsibility to report this to rele-
vant authorities who are in a position to intervene
and to provide a safe haven for the mother and her
children if she chooses to use it. Assisting with
breastfeeding in abusive households need not be
any different from assisting any other woman, al-
though sensitivity to the abuse situation is necessary.

The number of breastfeeding women who are
in homes in which they are being abused is not
known. Acheson (1995) reported that lack of breast-
feeding was associated with physical and sexual

Table 25–3

STUDIES OF PEER COUNSELORS

Arlotti et al. (1998) 
(N =36)

Caulfield, Gross, & Betley 
(1998) 
(N = 548)

Dennis et al. (2002) 
(N = 256)

Gross et al. (1998)

Haider et al. (2000) 
(N = 720)

Kistin, Abramson, 
& Dublin (1994)

Long et al. (1995) 
(N = 141)

Mongeon & Allard (1995) 
(N = 194)

Morrow et al. (1999)

Schafer et al. (1998) 
(N = 134)

Shaw & Kaczorowski (1999) 
(N = 192)

Women in Florida WIC program contacted by telephone, letter, or in person 5 times
postpartum. Significant difference between groups in breastfeeding exclusivity but not
in overall duration. 

Low-income pregnant women in Baltimore WIC program. Prenatal and postnatal
weekly contact. Peer support associated with breastfeeding initiation but no duration
at 7 to 10 days postpartum.

Randomized trial of primiparous postpartum women near Toronto. Telephone contact
occurred within 48 hours post discharge and as needed. Significant statistical differ-
ence between groups in breastfeeding duration and exclusivity at 12 weeks. 

Interventions: video and/or peer-counseling vs. control group. Higher proportion of
breastfeeding in intervention groups vs. control.

Prenatal and postnatal home visits for pregnant women in Bangladesh. Significant dif-
ferences between initiation and duration of exclusive breastfeeding (70% vs. 6%). 

Low-income US women who received support from peer counselors had significantly
greater breastfeeding initiation, exclusivity, and duration than those who did not.

Pregnant Native American women in Utah WIC program. Prenatal and postpar-
tum contact by home and clinic visits and by telephone. Significantly higher
breastfeeding initiation (84% vs. 70%) in intervention group but not duration at 12
weeks (49% vs. 36%). 

Prenatal and postnatal telephone contact with 194 pregnant women in Montreal. No sig-
nificant difference between control and intervention groups in breastfeeding duration. 

Prenatal and postnatal home visits. One control and two intervention groups (Group
I: 6 home visits; Group II: 3 home visits). Significant difference between groups in
breastfeeding exclusivity (6 visits = 67%; 3 visits = 50%; control = 12%) and duration
at 12 weeks.

Prenatal and postnatal face-to-face and telephone contact for rural, low-income
women in Iowa. Significant differences between intervention and control groups in
breastfeeding initiation (82% vs. 32%) and duration. 

Prenatal clinic visit and postnatal phone contact for low-income women in Tennessee
WIC program. Significant higher breastfeeding initiation and duration for the inter-
vention group.
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abuse of the woman or her children or both. In
her retrospective review of 800 pregnancies and
births in one family practice, Acheson noted that
postpartum depression occurred more frequently
in the absence of breastfeeding, as did marital prob-
lems and domestic violence. The author suggested
that the striking 38-fold decrease in frequency of
violence against women or their children (or both)
when breastfeeding is practiced warrants careful
scrutiny. One must ask the question: what is it
about the decision to breastfeed, or its practice,
that is related to nonviolent households? In other
words, is the social dynamic in families in which
violence occurs such that breastfeeding is also un-
likely and, if so, what factors compose that social
dynamic?

Childhood Sexual Abuse

A history of abuse during childhood, including sex-
ual abuse, is likely to result in a variety of reactions
to the breastfeeding experience. For example, if a
mother wishes to breastfeed but cannot bring her-
self to allow the baby to latch onto the breast, and
if issues such as breast tenderness are not immedi-
ately evident, the consultant must consider the pos-
sibility that the breast area was involved in the
sexual abuse that the mother may have suffered
years earlier.

Depending on one’s definition of sexual abuse,
as many as 20 percent of US women were sexually
abused as children (Prentice et al., 2002). Given
such a high incidence of abuse, beliefs surrounding
the breasts’ function and emotions pertaining to
these beliefs are very likely to include fears that
stem from experiences outside the realm of most
lactation consultants’ field of expertise.

Sexual abuse can have both short-term and
long-term effects on the victim. Those effects may
be expressed in various ways, including symptoms
of posttraumatic stress disorder, cognitive distor-
tions, emotional distress, impaired sense of self, in-
terpersonal difficulties, health problems, and
numerous kinds of avoidance behavior (including
amnesia for the abuse-related events, dissociation,
and self-destructive behaviors such as drug abuse).
Sometimes, pregnancy (Grant, 1992) or childbirth
(Courtois & Riley, 1992; Kitzinger, 1992; Rose,
1992) or breastfeeding can trigger recall that has
previously been suppressed. One woman first re-

gained memories of her abuse when she tried to
breastfeed her infant. Because she was so unpre-
pared for the sensations and the accompanying
memories, she was unable to tolerate putting the
baby to breast (Heritage, 1998). Coping mecha-
nisms will vary from one woman to the next and
may or may not be manifested during pregnancy,
childbirth, or breastfeeding (Kendall-Tuckett, 1998).

When she has established rapport with the lac-
tation consultant and feels safe, the mother may
admit that she has been a victim of childhood
abuse. In many cases, however, she may be un-
aware of the reason for her extreme discomfort,
owing to brain changes that occur as a result of
abuse and the coping mechanisms, including am-
nesia relating to the abusive events, that she may
have practiced for years in order to maintain a fa-
cade of normalcy (Mukerjee, 1995). Additionally, if
the mother recalls the abuse, she may or may not
view it as being connected in any way with her cur-
rent situation, including difficulties she may be hav-
ing with breastfeeding.

Survivors of past sexual abuse may have symp-
toms of posttraumatic stress disorder These sur-
vivors frequently re-experience the traumatic event
through nightmares or intrusive thoughts, such as
sudden flashbacks of the abuse experience. If
breastfeeding triggers sudden recall, nurturing her
baby in this manner may be frightening to the
mother. See Box 25–1 for suggestions on how to
deal with a new mother who may have been sexu-
ally abused.

One mother had no recall of being abused until
she put her baby to her breast for the first time. This
action triggered a flashback so frightening to her
that she screamed and immediately dropped the
baby onto her bed. By the time hospital staff
reached her, she was weeping and begged them to
take the baby to the nursery. She subsequently
cried uncontrollably each time she attempted to put
her baby to her breast. The staff began helping her
by giving her permission to pump her breasts to
give her baby her milk. This action was something
she could completely control. Being able to deter-
mine the degree of suction the pump exerted was
important to her. After a week of pumping, during
which time she gradually increased the pump pres-
sure, she was willing to “try the baby again.” She
gradually was able to tolerate feedings without fear-
ing that she would harm her baby.
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Despite incidences like these, the evidence is
actually contrary to what may be expected. At least
one research group (Prentice et al., 2002) found
that mothers who self-identify sexual abuse as a
child are more likely, not less, to initiate breast-
feeding than women who report no such abuse.
Could it be possible that women who were sexu-
ally abused as children are more concerned about
parenting? If this is true, then these women may

be more likely to breastfeed because it is a health-
ier way to feed a baby.

Acceptance of each woman’s decision to
breastfeed––however that is defined at a given
time––may enable her to move closer to a full
breastfeeding relationship with her baby and to fur-
ther cement a healthy ongoing relationship with
all of her children, something she may not have
enjoyed in her family of origin.

BOX 25–1

Interventions for Helping Sexual Abuse Survivors 

● Be gentle and respectful when asking
questions about sexual abuse. Whether
the LC should ask directly depends on
the rapport established with the mother.

● Teach the normal course of lactation, in-
cluding the normalcy of pleasurable as-
pects of breastfeeding. Offer suggestions
to make breastfeeding more comfortable.

● Suggest that the mother express her milk
if she is unable or unwilling to feed at
breast. This may be the most comfort-

able way for the mother to provide her
milk to her baby while protecting herself
from what she perceives emotionally
(consciously or unconsciously) as an as-
sault on her person.

● Make a referral to a mental health-care
provider. Be cautious about becoming
the main source of emotional support.

Source: Derived from Kendall-Tuckett (1998).

S u m m a r y

Different family forms reflect different members’
needs. Family developmental theories enable the
health-care worker to identify specific family func-
tions throughout the life cycle. The goal of the
health-care provider should be to help the family to
meet its own needs without her or his assistance.
Key issues related to family functioning are the fam-
ily’s place within the support system and larger

community. The early parenting period is charac-
terized by patterns of attachment behavior and
ways that these reflect the growing competence of
the parents as parents. In some cases, the father
may be the mother’s single and most constant sup-
porter; in other situations, he may be less involved
in the family and unlikely to support breastfeeding.

K e y  C o n c e p t s

● Examining how different family forms and rela-
tionships are likely to be experienced through-
out a lifetime can provide insight into the

stresses that a family with a new baby is likely 
to encounter.
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● How families interact with health-care workers
in a hospital or clinic setting often is related to
the family structure, stage, and tasks related to
childbearing.

● A mother’s intention to breastfeed is the single
most important factor in deciding whether she
will start breastfeeding and how long she will
continue. In turn, her intention in regard to
breastfeeding is influenced by her attitude and
her confidence in herself and the social support
she receives. The more support she has for
breastfeeding, the more likely she is to continue.

● The racial or ethnic group with which the
mother identifies also has a major influence on
her infant-feeding choices.

● Fathers are often the most influential support
persons in the early breastfeeding period.

● When fathers are involved with taking care of
their new baby, they are more likely to have
positive feelings that they are an important part
of the baby’s life.

● Experienced fathers can help one another 
realize that they are not alone in having am-
bivalent feelings about the closeness be-
tween their breastfeeding wives and babies 
and about giving up pleasures in exchange for
new responsibilities.

● Role modeling and peer influence are powerful

tools in teaching breastfeeding to pregnant ado-
lescents especially when their concerns about
keeping their figure and embarrassment are ad-
dressed.

● Breastmilk of adolescents is the same as that of
adult mothers except that adults breastfeed
more often and for a longer time.

● Imparting information of the benefits and im-
portance of breastfeeding through classes and
other educational means increases the likeli-
hood that women with a low income will
choose to breastfeed.

● The peer counseling program of WIC has a
proven powerful effect to promote and main-
tain breastfeeding through one-on-one contact
and support.

● Several international studies have demon-
strated the positive impact of changes in hospi-
tal practices on breastfeeding initiation and
duration because of the influence of the Baby-
Friendly Hospital Initiative.

● The number of hospitals designated as Baby-
Friendly in the United States has grown very
slowly. The major obstacle US hospitals en-
counter when in compliance with the Baby-
Friendly Ten Steps is paying for formula used
in the hospital and not receiving it free from
formula companies.

I n t e r n e t  R e s o u r c e s

Academy of Pediatrics, information on breast-
feeding:
www.AAP.org/family/brstguid.htm
Baby-Friendly USA:
http://home.onemain.com/~ct1008688/bfusa.htm

Cartoons by Neil Matterson:
www.mako.com.au/babymall/itsababy.htm
La Leche League stories by fathers:
www.lalecheleague.org
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Communication and Counseling Skills

In all interactions with mothers, families, health care
professionals and peers, the student will demon-
strate effective communication skills to maintain
collaborative and supportive relationships.

The student will:

● Identify factors that might affect communica-
tion (i.e., age, cultural/language differences,
deafness, blindness, mental ability, etc.)

● Demonstrate appropriate body language (i.e.,
position in relation to the other person, com-
fortable eye contact, appropriate tone of voice
for the setting, etc.)

● Demonstrate knowledge of and sensitivity to
cultural differences

● Elicit information using effective counseling
techniques (i.e., asking open-ended questions,
summarizing the discussion, and providing
emotional support)

● Make appropriate referrals to other health care
professionals and community resources

The student will provide individualized breastfeed-
ing care with an emphasis on the mother’s ability to
make informed decisions.

The student will:

● Assess mother’s psychological state and pro-
vide information appropriate to her situation

● Include those family members or friends the
mother identifies as significant to her

A P P E N D I X  A

Clinical Competencies

for IBCLC Practice

Much of the clinical practice of the International Board Certified Lactation Consultant (IBCLC) consists of
systematic problem solving in collaboration with breastfeeding mothers and other members of the health
care team. This checklist includes most of the clinical/practical skills that an entry level IBCLC needs in
order to be satisfactorily proficient to provide safe and effective care for breastfeeding mothers and babies.
The list is designed to encompass common breastfeeding situations and the challenges which are encoun-
tered most frequently by lactation consultants. Clinical instructors will be able to use this checklist as an ap-
propriate guide in providing individualized education. A list of possible sites for obtaining clinical/practical
experience appears at the end of the list of competencies.

Students are encouraged to become familiar with other documents that address the role of the IBCLC. The
knowledge, skills and attitude inherent in the role of an IBCLC are summarized in a list of sixteen “Com-
petency Statements” contained in the International Board of Lactation Consultant Examiners Candidate Infor-
mation Guide. A more detailed description of the role is provided in the Standards of Practice for IBCLC
Lactation Consultants published by the International Lactation Consultant Association (ILCA). Optimal
breastfeeding care is clearly presented in twenty-four management strategies with rationales and references
in Evidenced-Based Guidelines for Breastfeeding Management during the First Fourteen Days, also published 
by ILCA.
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● Obtain the mother’s permission for providing
care to her or her baby

● Ascertain mother’s knowledge about and goals
for breastfeeding

● Use adult education principles to provide in-
struction to the mother that will meet her needs

● Select appropriate written information and
other teaching aides

History Taking and Assessment Skills

The student will be able to:

● Obtain a pertinent history
● Perform a breast evaluation related to lactation
● Develop a breastfeeding risk assessment
● Assess and evaluate the infant relative to his

ability to breastfeed
● Assess effective milk transfer

Documentation and Communication
Skills with Health Professionals

The student will:

● Communicate effectively with other members
of the health care team, using written docu-
ments appropriate to the geopolitical region, fa-
cility and culture in which the student is being
trained, such as: consent forms, care plans,
charting forms/clinical notes, pathways/care
maps, and feeding assessment forms

● Use appropriate resources for research to pro-
vide information to the health care team on
conditions, modalities, and medications that af-
fect breastfeeding and lactation

● Write referrals and follow-up documentation/
letters to referring and/or primary health care
providers that illustrate the student’s ability to
identify:
● The mother’s concerns or problems, planned

interventions, evaluation of outcomes and
follow-up

● Situations in which immediate verbal com-
munication with the health care provider is
necessary, such as serious illness in the infant,
child, or mother

● Report instances of child abuse or neglect to
specific agencies as mandated or appropriate

Skills for First Two Hours after Birth

The student will:

● Identify events that occurred during the labor
and birth process that may negatively impact
breastfeeding

● Identify and discourage practices that may in-
terfere with breastfeeding

● Promote continuous skin-to-skin contact of the
term newborn and mother through the first
feeding

● Assist the mother and family to identify new-
born feeding cues

● Help the mother and infant to find a comfort-
able position for latching-on/attachment during
the initial feeding after birth

● Identify correct latch-on (attachment)
● Reinforce to mother and family the importance

of:
● Keeping the mother and baby together
● Feeding the baby on cue––but at least 8 times

in each 24 hour period

Postpartum Skills

Prior to discharge from care, the student will observe a
feeding and effectively instruct the mother about:

● Assessment of adequate milk intake by the baby
● Normal infant sucking patterns
● How milk is produced and supply maintained,

including discussion of growth/appetite spurts
● Normal newborn behavior, including why,

when and how to wake a sleepy newborn

A P P E N D I X  A ( c o n t . )



Appendix A 751

● Avoidance of early use of a pacifier and bottle
nipple

● Importance of exclusive breast milk feeds and
possible consequences of mixed feedings with
cow milk or soy

● Prevention and treatment of sore nipples

● Prevention and treatment of engorgement

● SIDS prevention behaviors

● Family planning methods and their relation-
ship to breastfeeding

● Education regarding drugs (such as nicotine, al-
cohol, caffeine and illicit drugs) and folk reme-
dies (such as herbal teas)

● Plans for follow-up care for breastfeeding ques-
tions, infant’s medical and mother’s postpar-
tum examinations

● Community resources for assistance with
breastfeeding

Problem-Solving Skills

The student will be able to:

● Identify problems
● Assess contributing factors and etiology
● Develop an appropriate breastfeeding plan of

care in concert with the mother
● Assist the mother to implement the plan
● Evaluate effectiveness of the plan

Skills for Maternal Breastfeeding
Challenges

The student will be able to assist mothers with the fol-
lowing challenges:

● Cesarean birth
● Flat/inverted nipples
● Yeast infections of breast, nipple, areola, and

milk ducts

● Continuation of breastfeeding when mother is
separated from her baby
● Milk expression techniques
● Maintaining milk production
● Collection, storage and transportation of milk 

● Cultural beliefs that are not evidence-based and
may interfere with breastfeeding (i.e., discard-
ing colostrum, rigidly scheduled feedings, ne-
cessity of formula after every breastfeeding, etc.)

● Medical conditions that impact breastfeeding
● Adolescent mother

● Strategies for returning to school
● Maintaining milk production

● Nipple pain and damage
● Engorgement
● Plugged duct or blocked nipple pore
● Mastitis
● Breast surgery/trauma
● Overproduction of milk
● Postpartum psychological issues including tran-

sient sadness (“baby blues”) and postpartum
depression
● Appropriate referrals
● Medications compatible with breastfeeding

● Insufficient milk supply, differentiating be-
tween perceived and real

● Weaning issues
● Safe formula preparation and feeding 

techniques
● Care of breasts

Skills for Infant Breastfeeding 
Challenges

The student will be able to assist mothers who have in-
fants with the following challenges:

● Traumatic birth
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● 35–38 weeks gestation
● Small for gestational age (SGA) or large for ges-

tational age (LGA)
● Multiples/plural births
● Preterm birth, including the benefits of kanga-

roo care
● High risk for hypoglycemia
● Sleepy infant
● Excessive weight loss, slow/poor weight gain
● Hyperbilirubinemia (jaundice)
● Ankyloglossia (short frenulum)
● Yeast infection
● Colic/fussiness
● Gastric reflux
● Lactose overload
● Food intolerances
● Neurodevelopmental problems
● Teething and biting
● Nursing strike/early baby led weaning
● Toddler nursing
● Nursing through pregnancy
● Tandem nursing

Management Skills

The student will demonstrate the ability to:

● Perform a comprehensive breastfeeding assess-
ment

● Assess milk transfer with:
● AC/PC weights, using an electronic digital

scale
● Use of balance scale for daily weights

● Calculate an infant’s caloric and volume re-
quirements

● Increase milk production

Skills for Use of Technology Devices

The student will have up-to-date knowledge about breast-
feeding-related equipment and demonstrate appropriate
use and understanding of potential disadvantages or risks
of the following:

● A device to evert nipples
● Nipple creams/ointments
● Breast shells
● Breast pumps
● Alternative feeding techniques

● Tube feeding at the breast 
● Cup feeding
● Spoon feeding
● Eyedropper feeding
● Finger feeding
● Bottles and artificial nipples

● Nipple shields
● Pacifiers
● Infant scales
● Use of herbal supplements for mother and/or

infant

Skills for Breastfeeding Challenges
Which Are Encountered Infrequently

The following issues are encountered relatively in-
frequently, and may not be seen during the stu-
dent’s training. The entry-level lactation would not
be expected to be proficient in these situations. The
student will need to use basic skills to assist the
mother and infant while seeking guidance from a
more experienced IBCLC.

Infant:
● Infant with tonic bite/ineffective/dysfunctional

suck
● Cranial-facial abnormalities, such as micro-

nathia (receding lower jaw) and cleft lip and/
or palate

● Down Syndrome

A P P E N D I X  A ( c o n t . )
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● Cardiac problems
● Chronic medical conditions, such as cystic fi-

brosis, PKU, etc.

Mother:
● Induced lactation and relactation
● Coping with the death of an infant
● Chronic medical conditions, such as MS, lupus,

seizures, etc.
● Disabilities which may limit mother’s ability to

handle the baby easily, such as, rheumatoid
arthritis, carpal tunnel syndrome, cerebral
palsy, etc.

● HIV/AIDS: understanding of current recom-
mendations based on the mother’s access to
safe replacement feeding

Skills for Meeting Professional 
Responsibilities

The student will demonstrate the following professional
responsibilities:

● Conduct herself or himself in a professional
manner, by complying with the IBLCE Code 
of Ethics for International Board Certified Lacta-
tion Consultants and the ILCA Standards of 
Practice; and by adhering to the International
Code of Marketing of Breastmilk Substitutes and
its subsequent World Health Assembly resolu-
tions.

● Practice within the laws of the setting in which
s/he works, showing respect for confidentiality
and privacy.

● Utilize current research findings to provide a
strong evidence base for clinical practice, and
obtain continuing education to enhance skills
and obtain/maintain IBCLC certification.

● Advocate for breastfeeding families, mothers,
infants and children in the workplace, commu-
nity and within the health care system.

● Use breastfeeding equipment appropriately
and provide information about risks as well as
benefits of products, maintaining an awareness

of conflict interest if profiting from the rental or
sale of breastfeeding equipment.

Sites for Acquisition of Skills

The student may acquire clinical/practical skills in the fol-
lowing settings:

● Private practice IBCLC office
● Private practice OB, pediatric, family practice

or midwifery office
● Public health department; Women, Infants and

Children (WIC) Program (in the US)
● Hospital 

● Lactation services
● Birthing center
● Postpartum unit
● Mother-Baby unit
● Level II and Level III nurseries: Special Care

Nursery, Neonatal Intensive Care Nursery 
● Pediatric unit

● Home health services
● Out-patient follow-up breastfeeding clinics
● Breastfeeding hotlines and warmlines
● Prenatal and postpartum breastfeeding classes
● Home births (if legally permitted)
● Volunteer community support group meetings

International Lactation
Consultant Association (ILCA)

1500 Sunday Drive, Suite 102
Raleigh, NC 27607 USA

Phone: (919) 787-5181 Fax: (919) 787-4916
Email: info@ilca.org Web: www.ilca.org

International Board of Lactation
Consultant Examiners (IBLCE)
7309 Arlington BLVD, Suite 300

Falls Church, VA 22042 USA
Phone: (703) 560-7330 Fax: (703) 560-7332
Email: info@iblce.org Web: www.iblce.org
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Preamble

It is in the best interests of the profession of lacta-
tion consultants and the public it serves that there
be a Code of Ethics to provide guidance to lactation
consultants in their professional practice and con-
duct. These ethical principles guide the profession
and outline commitments and obligations of the
lactation consultant to self, client, colleague, soci-
ety, and the profession.

The purpose of the International Board of Lac-
tation Consultant Examiners (IBLCE) is to assist in
the protection of the health, safety, and welfare of
the public by establishing and enforcing qualifica-
tions of certification and for issuing voluntary cre-
dentials to individuals who have attained those
qualifications. The IBLCE has adopted this Code to
apply to all individuals who hold the credential of
International Board Certified Lactation Consultant
(IBCLC).

Principles of Ethical Practice

The International Board Certified Lactation Con-
sultant shall act in a manner that safeguards the in-
terests of individual clients, justifies public trust in
her/his competence, and enhances the reputation
of the profession.

The International Board Certified Lactation
Consultant is personally accountable for her/his
practice and, in the exercise of professional ac-
countability, must: 

1. Provide professional services with objectivity
and with respect for the unique needs and val-
ues of individuals. 

2. Avoid discrimination against other individuals
on the basis of race, creed, religion, gender,
sexual orientation, age, and national origin. 

3. Fulfill professional commitments in good faith.
4. Conduct herself/himself with honesty, integrity,

and fairness. 
5. Remain free of conflict of interest while fulfill-

ing the objectives and maintaining the integrity
of the lactation consultant profession. 

6. Maintain confidentiality. 
7. Base her/his practice on scientific principles,

current research, and information.
8. Take responsibility and accept accountability

for personal competence in practice. 
9. Recognize and exercise professional judgment

within the limits of her/his qualifications. This
principle includes seeking counsel and making
referrals to appropriate providers. 

10. Inform the public and colleagues of her/his ser-
vices by using factual information. An Interna-
tional Board Certified Lactation Consultant will
not advertise in a false or misleading manner. 

11. Provide sufficient information to enable clients
to make informed decisions. 

12. Provide information about appropriate prod-
ucts in a manner that is neither false nor mis-
leading.

13. Permit use of her/his name for the purpose of
certifying that lactation consultant services
have been rendered only if she/he provided
those services.

14. Present professional qualifications and creden-
tials accurately, using IBCLC only when certi-
fication is current and authorized by the
IBLCE, and complying with all requirements
when seeking initial or continued certification
from the IBLCE. The lactation consultant is
subject to disciplinary action for aiding another
person in violating any IBLCE requirements

A P P E N D I X  B

Code of Ethics
International Board of Lactation Consultant Examiners
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or aiding another person in representing her-
self/himself as an IBCLC when she/he is not. 

15. Report to an appropriate person or authority
when it appears that the health or safety of col-
leagues is at risk, as such circumstances may
compromise standards of practice and care. 

16. Refuse any gift, favor, or hospitality from pa-
tients or clients currently in her/his care which
might be interpreted as seeking to exert influ-
ence to obtain preferential consideration.

17. Disclose any financial or other conflicts of in-
terest in relevant organizations providing
goods or services. Ensure that professional
judgment is not influenced by any commercial
considerations.

18. Present substantiated information and interpret
controversial information without personal
bias, recognizing that legitimate differences of
opinion exist. 

19. Withdraw voluntarily from professional prac-
tice if the lactation consultant has engaged in
any substance abuse that could affect her/his
practice; has been adjudged by a court to be
mentally incompetent; or has an emotional or
mental disability that affects her/his practice in
a manner that could harm the client. 

20. Obtain maternal consent to photograph, au-
diotape, or videotape a mother and/or her in-
fant(s) for educational or professional purposes. 

21. Submit to disciplinary action under the follow-
ing circumstance: If convicted of a crime under
the laws of the practitioner’s country which is a
felony or a misdemeanor, an essential element
of which is dishonesty, and which is related to
the practice of lactation consulting; if disci-
plined by a state, province, or other local gov-
ernment and at least one of the grounds for the
discipline is the same or substantially equiva-
lent to these principles; if committed an act of
misfeasance or malfeasance which is directly
related to the practice of the profession as de-
termined by a court of competent jurisdiction,
a licensing board, or an agency of a govern-
mental body; or if violated a Principle set forth

in the Code of Ethics for International Board
Certified Lactation Consultants which was in
force at the time of the violation. 

22. Accept the obligation to protect society and the
profession by upholding the Code of Ethics for
International Board Certified Lactation Con-
sultants and by reporting alleged violations of
the Code through the defined review process
of the IBLCE. 

23. Require and obtain consent to share clinical
concerns and information with the physician or
other primary health care provider before ini-
tiating a consultation.

24. IBCLCs must adhere to those provisions of the
International Code of Marketing of Breast-milk
Substitutes which pertain to health workers.

To Lodge a Complaint

IBCLCs shall act in a manner that justifies public
trust in their competence, enhances the reputation of
the profession, and safeguards the interests of indi-
vidual clients. To protect the credential and to assure
responsible practice by its certificants, the IBLCE
depends on IBCLCs, members of the coordinating
and supervising health professions, employers, and
the public to report incidents which may require ac-
tion by the IBLCE Discipline Committee.

Only signed, written complaints will be consid-
ered. Anonymous complaints will be discarded. The
IBLCE will become involved only in matters that
can be factually determined, and will provide the ac-
cused party with every opportunity to respond in a
professional and legally defensible manner.

Complaints which appear to fit the scope of the
Discipline Committee’s responsibilities should be
sent to the:

Chair of the Discipline Committee
IBLCE

7309 Arlington Blvd., Suite 300
Falls Church, VA 22042-3215 USA

Copyright IBLCE, 2001. Reprinted with permission.
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An applicant for the IBLCE exam must document
background or completion of courses in anatomy
and physiology, sociology, psychology or counsel-
ing, child development, nutrition, and medical ter-
minology.  A degree (including diploma RN) in one
of the licensed health care professions is sufficient
documentation.  Applicants with other academic
backgrounds will need to provide specific docu-
mentation.  Additionally, all applicants will need to
provide evidence of a minimum of 45 documented
clock hours of education in lactation, reflecting the
Exam Content Outline, in the three years immedi-
ately proceeding the exam.  The 45 documented
clock hours are in place of the 30 hours of educa-
tion previously required.  You will still be required
to accumulate the Breastfeeding Consultancy Prac-
tice hours for whichever standard pathway you
qualify for. 

Exam candidates are required to have extensive
practical experience as breastfeeding consultants
before taking the exam.  Candidates must meet ALL
of the requirements of ONE of these pathways:

Standard Pathways

Pathway A.*

● Four full years of post-secondary education, or
a bachelor’s, master’s, or doctoral degree; 

● Plus a minimum of 2500 hours of practice as a
breastfeeding consultant; 

● Plus a minimum of 30 hours of education spe-
cific to breastfeeding within three (3) years im-
mediately prior to taking the exam. 

Pathway B.*

● An associate degree, including a diploma RN,
or at least two (2) full years of post-secondary
academic credit; 

● Plus a minimum of 4000 hours of practice as a
breastfeeding consultant; 

● Plus a minimum of 30 hours of education spe-
cific to breastfeeding within three (3) years im-
mediately prior to taking the exam.

Pathway C.

● A bachelor’s, or higher, degree with a concen-
tration in human lactation from an accredited
institution, including 900 precepted clinical
hours in human lactation.

Recertification Pathways

Pathway T.  Recertification by examination. Recer-
tificants may recertify by 75 CERPs or by exam
five (5) years after first passing the exam for certifi-
cation.  Ten (10) years after last passing the exam,
recertificants must recertify again by exam.

Alternate Pathways

A candidate eligible to take the exam via an Alter-
nate Pathway must have a minimum of 30 hours of
education specific to breastfeeding within three (3)
years immediately prior to taking the exam.

A P P E N D I X  C

Summary of Eligibility Pathway
Requirements to Become 
Certified by IBLCE
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Pathway D.  

● Doctor of Medicine; 
● Plus a minimum of 900 hours of practice as a

breastfeeding consultant; 
● Plus a minimum of 30 hours of education spe-

cific to breastfeeding within three (3) years im-
mediately prior to taking the exam.

Pathway E.* Exceptions based on individual cases
for potential candidates who do not meet the edu-
cational background required by Pathway A or
Pathway B. 

● The total number of breastfeeding consultancy
(BC) hours required is related to your post-
secondary educational background. 

● Usually 6000 to 8000 BC practice hours are re-
quired;

● Plus a minimum of 30 hours of education spe-
cific to breastfeeding within three (3) years im-
mediately prior to taking the exam. 

● Pathway E exceptions must be requested in a
letter accompanying your completed exam ap-
plication form.

Additionally, an exam candidate may also supple-
ment Standard Pathway A or B or Alternate 
Pathway E with one or both of the following: Sup-
plementary Pathways G and/or H.

Supplementary Pathways*

When applying to take the exam via Standard Path-
way A or B or via Alternate Pathway E, a candidate
may decrease (reduce) her/his total number of re-
quired breastfeeding consultancy practice hours by: 

● 500 hours if they complete one of the follow-
ing: Supplementary Pathways G or H. 

● 1000 hours by participating in programs satis-
fying the requirements for both Supplementary
Pathways G and H.  

When you submit your application with one or
both Supplementary Pathways, please be sure to
circle your additional Pathway(s) on your Applica-
tion Form.

Pathway G.  An exam candidate who accumulates
150 Category L CERPs within three (3) years im-
mediately prior to taking the exam will be credited
with 500 practice hours toward her/his total num-
ber of required breastfeeding consultancy practice
hours.

Pathway H.  An exam candidate who completes
10–100 hours of planned, directly supervised clini-
cal practice with an IBCLC who has been certified
for at least five (5) years may reduce the required
number of breastfeeding consultancy practice hours
by a ratio of 5 to 1, up to 500 hours. That is, if the
candidate interns for 10 hours:

● She/he will be credited with 50 BC hours; 
● 20 hours of internship will be credited with 100

BC hours;
● 100 hours of internship will be credited with

the maximum 500 BC hours. 

This pathway does not include general supervised
experience. Please consult the IBLCE office for fur-
ther information.

*Denotes pathways by which a candidate applying to take the
exam via Standard Pathway A or B, or via Alternate Pathway
E, can decrease her/his total number of breastfeeding consul-
tancy practice hours by completion of one or both of the Supple-
mentary Pathways (G and/or H).
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NOTE TO READER: This prototype job descrip-
tion is more inclusive than would be necessary in
most settings.

QUALIFICATIONS NEEDED

1.0 Certification by the International Board of
Lactation Consultant Examiners (IBLCE)

2.0 Minimum five years experience work-
ing with childbearing families or maternal health
nursing.

OBJECTIVES

1.0 Document the need for a lactation 
consultant.

1.1 Establish baseline data on the numbers and
percentages within the institution’s patient base of
mothers who initiate breastfeeding and the length
of time they continue to breastfeed after hospital
discharge.

1.2 Collect and analyze data to determine when
and what kind of support the breastfeeding mother
would like to receive prior to her baby’s birth, while
she is in the hospital, and after she returns home.

1.3 Survey other health-care providers who
staff the institution and/or who work in the com-
munity which the hospital serves regarding their
perceived need for the assistance and resources that
a lactation consultant could provide. 

2.0 Promote breastfeeding beyond the first few
weeks of life and assist the mother to reach her
goals for breastfeeding.

2.1 Develop and implement guidelines and
standards of care for assisting breastfeeding moth-
ers in all areas of the institution where they might

be served (emergency room, obstetrics/gynecology,
family medicine, the midwifery service, employee
health, women’s health service, pediatrics, and in-
ternal medicine).

2.2 Clarify roles of and perceptions about
breastfeeding support among all health providers in
the hospital, paying particular attention to those
care providers who are most likely to serve lactat-
ing women and their breastfeeding infants.

2.3 Develop a reference library of breastfeed-
ing materials appropriate for both health-care
providers and mothers. Maintain and update a file
of journal articles and references on the latest infor-
mation on lactation.

2.4 Provide regular in-service education for all
relevant medical, nursing, and ancillary staff. 

2.5 Offer case conferences that highlight the
particular needs of lactating mothers and/or their
breastfeeding infants. Such case conferences may
serve as a springboard for reexamining care rou-
tines and/or other aspects of the hospital experi-
ence of the mother–baby couple in question.

2.6. Set up a telephone warmline/hotline to
provide continuing contact between the lactation
consultant and the clients she has assisted in the
hospital and others who may be referred to her for
outpatient assistance.

2.7 Establish a regular follow-up system of con-
tinuing care for mothers first seen in the hospital.
Such a system may be part of the warmline/hotline
service, or it may consist of communication by
postcard or letter, the incorporation of home visits
by the hospital-based LC, or referral to a com-
munity-based breastfeeding counselor who makes
home visits and reports back to the hospital LC. 

A P P E N D I X  D

Prototype Lactation Consultant
Job Description
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2.8 Provide an outpatient service or clinic for
persons who were not initially seen in the hospi-
tal and/or who are not in the immediate postpar-
tum period.

2.9 Offer regularly scheduled prenatal breast-
feeding classes to inform prospective mothers of the
services available in the institution that support the
breastfeeding course and to provide them with suf-
ficient information to make an informed choice
about infant feeding.

2.10 Offer regularly scheduled postpartum
breastfeeding classes to mothers who give birth in
the institution prior to their return home.

2.11 Provide breastfeeding equipment and de-
vices when their use is appropriate to the lactat-
ing mother and her breastfeeding infant. Such
equipment may include breast pumps, breast shells,
breast shields, tube feeding devices, and the like.
This equipment may be available for purchase or
be rented. In situations where the lactation con-
sultant is unable to provide rental or purchase op-
tions, she needs to develop an ongoing relationship
with businesses in the community that offer such
a service.

3.0 Coordinate the services of the professional
staff to the benefit of the lactating mother and her
breastfeeding baby.

3.1 Document care, teaching, and progress of
the mother and baby on patient charts. In some
cases, this may necessitate completing separate
charts for the mother and the baby. Separate forms
for documenting lactation can be appended to each
patient’s chart.

3.2 Confer regularly with the obstetrician, pedi-
atrician, and nursing staff member on each patient’s
progress, special needs, and continuity of care.

3.3 Develop and/or review all literature relat-
ing to infant feeding that is distributed to patients in
the hospital and those who return to the clinic.

3.5 Participate in a committee charged with
evaluating relevant hospital policies that may influ-

ence the breastfeeding course of mothers and ba-
bies receiving care in the institution.

4.0 Participate in scholarly activities: research,
publications, grants.

4.1 Maintain statistics on breastfeeding initia-
tion and duration of all clients seen in the hospital
or assisted in the outpatient clinic in order to peri-
odically assess the contributions of lactation consul-
tant services.

4.2 Implement “best practices” of patient care
based on evidence from refereed, published articles.

4.3 Write and submit articles for publication in
the health–profession journals and maternal–child
literature.

4.4 Apply for grants to support new clinical
care procedures, research protocols evaluating
some aspect of the maternal lactation course,
and/or infant breastfeeding patterns.

5.0 Serve as a speaker/participant in public and
professional forums providing programs relating to
lactation and breastfeeding.

RESOURCES NEEDED

1. Office space and supplies, including lockable
file cabinets in which to store client information
forms and other records relating to the perfor-
mance of the LC’s duties.

2. Electronic scale.

3. Supplies: washcloths, towels, diapers, drapes,
comfortable couch and chairs, examination table
and examining light, stethoscope, and blood pres-
sure machine, in addition to breastfeeding pumps
and devices.

4. Secretarial assistance in keeping with the
needs of the LC or the LC practice.

5. Telephone with at least two lines. An an-
swering machine and mobile phone are desirable in
order that the LC may be reached when she is not
at her desk.
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6. Small reference library.

7. Financial support for the LC to participate in
regular continuing education at annual conferences,
and the purchase of books and other resource mate-
rials relevant to the practice of lactation consulting.

8. Computer with Internet access, email, word
processing, and spreadsheet software.

A P P E N D I X  D ( c o n t . )
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A P P E N D I X  E

Tables of Equivalencies and
Methods of Conversion

METRIC

1 liter (L) = 10 deciliters (dl) = 1000 milliliters (ml) or 1000 cc
1 dl = 100 ml
1 ml = 0.001 L = 10−3 L = 1 cc = 1 gm (water)
1 kilogram (kg) = 1000 grams (gm)
1 gm = 100 milligrams (mg) = 0.001 kg
1 mg = 1000 micrograms (µg or mcg) = 0.001 gm = 10−3 gm
1 µg = 0.001 mg = 10−6 gm
1 nanogram (ng) = 0.001 µg = 10−9 gm
1 picogram (pg) = 0.001 ng = 10−12 gm

VOLUME

Household Measure Fluid Ounces (Fl oz) Metric Equivalent* (ml)
1 cup (c) 8 240 1 c = 16 Tbsp
2 Tablespoons (Tbsp) 1 30 1 Tbsp = 3 tsp
1 Tbsp not used 15
1 teaspoon (tsp) not used 5
1 quart (qt) 32 960 (� 1 L) 1 qt = 4 c = 2 pt
1 pint (pt) 16 480 (� 500 ml) 1 pt = 2 c

WEIGHT

1 pound (1 lb or #) = 0.45 kg 1 oz = 28 gm � 30 gm
1 kg = 2.2 lb
To convert lb to kg, divide lb by 2.2 or multiply lb by 0.45
To convert kg to lb, multiply kg by 2.2

LINEAR MEASURE

1 inch (in. or �) = 2.54 centimeters (cm) (� 2.5)
1 cm = 0.4 in.
To convert in. to cm, multiply in. by 2.5.
To convert cm to in., multiply cm by 0.4 or divide cm by 2.5.

TEMPERATURE

To convert Celsius (C) to Farenheit (F), °C = 5
9 (°F − 32)

(Subtract 32, then multiply by 5
9 )

To convert Fahrenheit to Celsius, °F = 5
9 °C + 32

(Multiply by  5
9 , then add 32)

*Equivalent is given to nearest multiple of five. Number given in parentheses may sometimes be used to simplify calculations.
� means approximately equals.



Pounds

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0

Grams

454

907

1361

1814

2268

2722

3175

3629

4082

4536

4990

5443

5897

6350

6804

1

28

482

936

1389

1843

2296

2750

3203

3657

4111

4564

5018

5471

5925

6379

6832

2

57

510

964

1417

1871

2325

2778

3232

3685

4139

4593

5046

5500

5953

6407

6860

3

85

539

992

1446

1899

2353

2807

3260

3714

4167

4621

5075

5528

5982

6435

6889

4

113

567

1021

1474

1928

2381

2853

3289

3742

4196

4649

5103

5557

6010

6464

6917

5

142

595

1049

1502

1956

2410

2863

3317

3770

4224

4678

5131

5585

6038

6492

6945

6

170

624

1077

1531

1984

2438

2892

3345

3799

4552

4706

5160

5613

6095

6520

6873

7

198

652

1106

1559

2013

2466

2920

3374

3827

4281

4734

5188

5642

6095

6549

7002

8

227

680

1134

1588

2041

2495

2948

3402

3856

4309

4763

5216

5670

6123

6577

7030

9

255

709

1164

1616

2070

2523

2977

3430

3884

4337

4791

5245

5698

6152

6605

7059

10

283

737

1191

1644

2098

2551

3005

3459

3912

4366

4819

5273

5727

6180

6634

7087

11

312

765

1219

1673

2126

2580

3033

3487

3941

4394

4848

5301

5755

6209

6662

7115

12

340

794

1247

1701

2155

2608

3062

3515

3969

4423

4876

5330

5783

6237

6690

7144

13

369

822

1276

1729

2183

2637

3090

3544

3997

4451

4904

5358

5812

6265

6719

7172

14

397

850

1304

1758

2211

2665

3118

3572

4026

4479

4933

5386

5840

6294

6747

7201

15

425

879

1332

1786

2240

2693

3147

3600

4054

4508

4961

5415

5868

6322

6776

7228
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A P P E N D I X  F

Infant Weight Conversion Table
The nurse or lactation consultant can use the table below to convert an infant’s weight from pounds/ounces
to grams (metric). Example: An infant weighing 5 pounds and 4 ounces (find 5 pounds in left column and
then 4 ounces in top row) weighs 2381(intersecting number) grams.  To convert grams to kilograms (kg),
1000 grams equal 1 kg, so the infant weighing 5 pound 4 ounces would weigh 2.38 kg.  To convert from
grams to pounds/ounces, find the gram number and read across the left (pounds) column and then read
upward to the top (ounces) row to determine the infant’s weight. 

Ounces



Weight (grams)
2250
2275
2300
2325
2350
2375
2400
2425
2450
2475
2500
2525
2550
2575
2600
2625
2650
2675
2700
2725
2750
2775
2800
2825
2850
2875
2900
2925
2950
2975
3000
3025
3050
3075
3100
3125
3150
3175
3200
3225

5% Loss
2138
2161
2185
2209
2233
2256
2280
2304
2328
2351
2375
2399
2423
2446
2470
2494
2518
2541
2565
2589
2613
2636
2660
2684
2708
2731
2755
2779
2803
2826
2850
2874
2898
2921
2945
2969
2993
3016
3040
3064

10% Loss
2025
2048
2070
2093
2115
2138
2160
2183
2205
2228
2250
2273
2295
2318
2340
2363
2385
2408
2430
2453
2475
2498
2520
2543
2565
2588
2610
2633
2655
2678
2700
2723
2745
2768
2790
2813
2835
2858
2880
2903

Weight (grams)
3250
3275
3300
3325
3350
3375
3400
3425
3450
3475
3500
3525
3550
3575
3600
3625
3650
3675
3700
3725
3750
3775
3800
3825
3850
3875
3900
3925
3950
3975
4000
4025
4050
4075
4100
4125
4150
4175
4200
4225

5% Loss
3088
3111
3135
3159
3183
3206
3230
3254
3278
3301
3325
3349
3373
3396
3420
3444
3468
3491
3515
3539
3563
3586
3610
3634
3658
3681
3705
3729
3753
3776
3800
3824
3848
3871
3895
3919
3943
3966
3990
4014

10% Loss
2925
2948
2970
2993
3015
3038
3060
3083
3105
3128
3150
3173
3195
3218
3240
3263
3285
3308
3330
3353
3375
3398
3420
3443
3465
3488
3510
3533
3555
3578
3600
3623
3645
3668
3690
3713
3735
3758
3780
3803
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Breastfeeding Weight Loss Table



764 Breastfeeding and Human Lactation

A P P E N D I X  H



Appendix H 765



766 Breastfeeding and Human Lactation

A P P E N D I X  H ( c o n t . )



Appendix H 767



768 Breastfeeding and Human Lactation

A P P E N D I X  H ( c o n t . )



Appendix H 769



770 Breastfeeding and Human Lactation

A P P E N D I X  H ( c o n t . )



Appendix H 771



This page intentionally left blank



Glossary 773

Achlorhydria Absence of hydrochloric acid in
the gastric juice.

Acinus Acini (pl). Smallest division of a gland; a
group of secretory cells arrayed around a central
cavity. In the breast, an acinus secretes milk. See also
Alveolus.

Acrocyanosis Bluish discoloration of the hands
and feet in the newborn; also known as peripheral
cyanosis. Normal after birth but should not persist
beyond 24 hours.

Aerobic Requiring air for metabolic processes
(e.g., aerobic bacteria). Normal skin, including the
breast, is colonized with aerobic bacteria.

Allergen Any substance causing an allergic re-
sponse. Foods, drugs, or inhalants may be allergens.
Cow’s milk protein is a common allergen of infants.

Allopathic medicine A form of medical care
characterized by a focus on the cure of disease pre-
senting in a given organ or organ system; also
called Western medicine; nonallopathic medicine is
sometimes called traditional or folk medicine to dis-
tinguish it from the allopathic form.

Alphalactalbumin The principal protein found
in the whey portion of human milk; it assists the
synthesis of lactose. The dominant whey protein in
cow’s milk and most artificial infant milks, betalac-
toglobulin, is not found in human milk. See also
Noncasein protein.

Alveolar ridge The ridge on the hard palate im-
mediately behind the upper gums. Movement of
the infant’s jaw during nursing compresses the are-
ola between his tongue and alveolar ridge.

Alveolus Alveoli (pl). In the mammary gland, a
small sac at the terminus of a lobule in which milk
is secreted and stored. Groups of alveoli, organized
in lobes, give the mammary gland the appearance
of a “bunch of grapes.” See also Acinus.

Anorectic abnormalities Anomalies of the
rectum, the lower few inches of the large intestine,

and the anus, the opening in the skin at the distal
end of the rectum. An example is imperforate anus,
in which the rectum ends in a blind pouch.

Antibody An immunoglobulin formed in re-
sponse to an antigen, including bacteria and
viruses. Antibodies then recognize and attack those
bacteria or viruses, thus helping the body resist in-
fection. Breastmilk contains antibodies to antigens
to which either the mother or the infant has been
exposed.

Antigen A substance that stimulates antibody
production. It may be introduced into the body (as
dust, food, or bacteria) or produced within it (as a
by-product toxin).

Apoptosis Gk, apo, away, ptosis, falling. The
sloughing off of a scab or other skin crust.

Applied research Research that focuses on solv-
ing or finding an answer to a clinical or practical
problem.

Areola Pigmented skin surrounding the nipple. In
order to suckle effectively, an infant should have his
gums placed well back on the areola.

Artificial infant milk Any milk preparation,
other than human milk, intended to be the sole
nourishment of human infants.

Atopic eczema An inherited allergic tendency 
to rashes or inflammation of the skin. Exclu-
sively breastfed infants are less likely to manifest
this condition, as cow’s milk protein is a common
allergen.

Atresia, intestinal Congenital blockage or clo-
sure of any part of the intestinal tract.

Axilla The underarm area; in it lies the upper-
most extent of the mammary ridge or milk line.
Deep breast tissue (the axillary tail or tail of Spence)
extends toward and sometimes into the axilla. This
tissue may engorge the axilla along with the rest of
the breast in the early postpartum period.

G L O S S A R Y
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B cell A lymphocyte produced in bone marrow
and peripheral lymphoid tissue; found in breast-
milk. It attacks antigens and is one type of cell that
confers cell-mediated immunity.

Bactericidal Capable of destroying bacteria.
Breastmilk contains so many bactericidal cells that
the bacteria count of expressed milk actually de-
clines during the first 36 hours following milk 
expression.

Bacteriostatic Capable of inhibiting the prolifer-
ation of bacterial colonies.

BALT/GALT/MALT Bronchus/gut/mammary-
associated immunocompetent lymphoid tissue. A
lymphocyte pathway that causes IgA antibodies to
be produced in the mammary gland after a lactat-
ing woman is exposed to an antigen on her intesti-
nal or respiratory mucosa. These antibodies are
then transferred through breastmilk to the breast-
feeding infant, who thus may possess antibodies to
antigens to which he has not been directly exposed.

Banked human milk See Donor milk.

Basic research Research that generates knowl-
edge for the sake of knowledge.

Bioavailable That portion of an ingested nutrient
actually absorbed and used by the body. Because
the nutrients in breastmilk are highly bioavailable,
low concentrations may actually result in more nu-
trients absorbed by the infant than do the higher,
less bioavailable concentrations in cow’s milk or ar-
tificial infant milks.

Bivariate Statistics derived from the analysis of
the relationship between two variables.

Buccal pads Fat pads sheathed by the masseter
muscles in young infants’ cheeks. The buccal pads
touch and provide stability for the tongue, which
enhances the tongue’s ability to compress breast tis-
sue during suckling. Breastfed infants typically have
a plump-cheeked appearance because of well-de-
veloped buccal pads.

Candidiasis A fungal infection caused by Can-
dida albicans; also called “thrush.” Common in the
maternal vagina, it may inoculate the infant during
delivery and be transferred from the infant’s mouth
to the mother’s nipple. Candidiasis of the nipple

and breast may produce intense nipple and breast
pain. In the infant it may produce white spots on
the oral mucosa and a bright red, painful rash ring-
ing the anus. Formerly termed moniliasis.

Casein The principal protein in milks of all mam-
mals. (The whey-to-casein ratio changes as lactation
progresses).

Centers for Disease Control (CDC) An
agency of the US Public Health Service established
in 1973 to protect the public health of the nation by
providing leadership and direction in the preven-
tion and control of diseases and other preventable
health conditions, and to respond to public health
emergencies.

Certification The process by which a non-
governmental professional association attests that
an individual has met certain standards specified by
the association for the practice of that profession.

Chi-square A statistical procedure that uses nom-
inal level data and determines significant differ-
ences between observed frequencies in relation to
data and expected frequencies.

Colostrum The fluid in the breast at the end of
pregnancy and in the early postpartum period. It is
thicker and yellower than mature milk, reflecting a
higher content of proteins, many of which are im-
munoglobulins. It is also higher in fat-soluble vita-
mins (including A, E, and K) and some minerals
(including sodium and zinc).

Concept A word, idea, or phenomenon that gen-
erally has abstract meaning.

Conceptual framework A structure of interre-
lated concepts that may be generated inductively
by qualitative research to provide a base for quanti-
tative study.

Congenital infection An infection existing at
birth that was acquired transplacentally. Infections
that may be so acquired include HIV and TORCH
organisms. See also Human immunodeficiency
virus; TORCH.

Conjunctivitis Inflammation of the mucous
membrane that lines the eyelid. In many traditional
and some modern societies, fresh breastmilk is in-
stilled into the eyes to alleviate this condition.
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Construct A cluster of several concepts that has
abstract meaning.

Contraception The prevention of conception.
Breastfeeding provides significant contraceptive
protection during the first few months postpartum––
as long as the infant is fully breastfed and feeds 
during the night, and maternal menses have not 
resumed.

Cooper’s ligaments Triangular, vertical liga-
ments in the breast that attach deeper layers of sub-
cutaneous tissue to the skin.

Cord blood Blood remaining in the umbilical
cord after birth.

Correlation coefficient A statistic that indi-
cates the degree of relationship between two vari-
ables. The range in value is +1.00 to −1.00; 0.0
indicates no relationship, +1.00 is a perfect positive
relationship, and −1.00 is a perfect inverse 
relationship.

Creamatocrit The proportion of cream in a milk
sample, determined by measuring the depth of the
cream layer in a centrifuged sample. An indicator of
caloric content of milk, which must be used with
care; the fat (and thus caloric) content of human milk
varies between breasts, within a feeding, diurnally,
and over the entire course of lactation.

Cross-nursing Occasional wet-nursing on an in-
formal, short-term basis, usually in the context of
child care.

Cultural relativism Recognition of the wide
variation in beliefs and actions that pertain to given
behaviors of humans living in different cultures.

Culture The values, beliefs, norms, and related
practices of a given group that are learned and
shared by the group members and that guide both
the thoughts and behaviors of that group.

Cytoprotective Any condition or factor that pro-
tects cells from inflammation or death.

Deductive reasoning The process of reasoning
from a general premise to the concrete and specific.

Dependent variable The variable the investiga-
tor measures in response to the independent or

treatment variable; the outcome variable that is af-
fected by the independent variable.

Design The blueprint or plan for conducting a
study.

Diagnostic-related grouping (DRG) A group
of diagnoses for health conditions that result in sim-
ilar intensity of hospital care and similar length of
hospital stay for patients hospitalized with those
conditions.

Diffusion The process by which the molecules of
one substance (e.g., a drug) are spread uniformly
throughout a given substance (e.g., blood or plasma).
Passive diffusion refers to movement from a higher to
a lower concentration; active diffusion refers to move-
ment from a lower to a higher concentration. 

Disaccharide A carbohydrate composed of two
monosaccharides. The principal sugar in human
milk is lactose, a disaccharide; its constituent mono-
saccharides are glucose and galactose.

Donor milk Human milk voluntarily contributed
to a human milk bank by women unrelated to the
recipient.

Donor milk, pooled A batch of milk containing
milk from more than one donor.

Dopamine The prolactin-inhibiting factor (PIF),
or a mediator of the PIF, secreted in the hypothal-
amus. It blocks the release of prolactin into the
bloodstream.

Drip milk Milk that leaks from a breast that is not
being directly stimulated. Because its fat content is
low, this milk should not be used regularly for in-
fant feedings.

Ductules Small ducts in the mammary gland that
drain milk from the alveoli into larger lactiferous
ducts that terminate in the nipple.

Dyad A pair (e.g., the breastfeeding mother and
her infant).

Eczema Skin inflammation or rash. See also
Atopic eczema.

Eminences of the pars villosa Tiny swellings
on the inner surfaces of the infant’s lips that help
the infant to retain a grasp on the breast during
suckling.



776 Breastfeeding and Human Lactation

Energy density The number of calories per unit
volume; caloric density. Mature human milk aver-
ages 65 calories/dl, controlled largely by the fat
content of the milk.

Envelope virus A virus that cannot infect other
cells without its coat (envelope). If the envelope is
destroyed (e.g., by heat or soap and water) the abil-
ity of the virus to produce infection is destroyed.
Cytomegalovirus and the human immunodefi-
ciency virus are two envelope viruses.

Epidemiology The study of the frequency and
distribution of disease and the factors causing that
frequency and distribution.

Epiglottis Cartilaginous structure of the larynx.
An infant’s epiglottis lies just below the soft palate.
It closes the larynx when the infant swallows, en-
suring passage of milk to the esophagus.

Estrogen A hormone that causes growth of mam-
mary tissue during part of each menstrual cycle and
assists in the secretion of prolactin during preg-
nancy; one of the hormones whose concentration
falls sharply at parturition/birth.

Ethnocentrism A view that one’s own culture
and how it defines appropriate behavior is used 
as the basis for assessing all other cultures and 
behaviors.

Ethnography One research method that at-
tempts to support an understanding of the beliefs,
practices, and behavioral patterns within a (sub)cul-
ture from the perspective of the people living in
that culture.

Exogenous Derived from outside the body––e.g.,
iron supplements that provide the infant with ex-
ogenous iron.

External validity The extent to which study
findings can be generalized to samples different
from those studied.

Extraneous variable Variables that can affect
the relationship of the independent and dependent
variables––i.e., interfere with the effect of treat-
ment. In experimental studies, strategies for con-
trolling these variables are built into the research
design.

Foremilk The milk obtained at the beginning of a
breastfeeding. Its higher water content keeps the in-
fant hydrated and supplies water-soluble vitamins
and proteins. Its fat content (1-2 gm/dl) is lower
than that of hindmilk.

Frenulum Fold of mucous membrane, midline
on the underside of the tongue, that helps to anchor
the tongue to the floor of the mouth. A short or in-
elastic frenulum, or one attached close to the tip of
the tongue, may restrict tongue extension enough
to inhibit effective breastfeeding. Also called the
frenum.

Galactagogue Any food or group of foods
thought to possess qualities that increase the vol-
ume or quality of milk produced by the lactating
woman who eats such foods. 

Galactopoiesis Maintenance of established milk
synthesis that is controlled by the autocrine system
of supply and demand.

Galactorrhea Abnormal production of milk. It
may occur under psychological influences or be a
sign of pituitary tumor.

Galactose A monosaccharide present in small
quantities in human milk. It is derived from lac-
tose and, in turn, helps to produce elements es-
sential for the development of the human central
nervous system.

Gastroenteritis Inflammation of the stomach
and intestines resulting from bacterial or viral inva-
sion. Breastfed infants are at lower risk for this ill-
ness, as compared to nonbreastfed infants.

Gastroschisis An opening in the wall of the ab-
domen; a congenital malformation.

Gestational age An infant’s age since concep-
tion, usually specified in weeks. Counted from the
first day of the last normal menstrual period.

Half-life The length of time for half of a drug
dosage to be eliminated; generally, it takes four to
five half-lives for a drug to be considered com-
pletely or nearly completely eliminated. Example:
Half-life of drug A is 12 hours; so 50 percent of the
original drug dosage is eliminated in 12 hours; 25
percent of the drug remains after 24 hours; 12.5
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percent remains after 36 hours; 6.25 percent re-
mains after 48 hours; and only 3.12 percent remains
after 60 hours (five half-lives from time of original
dosage).

Harlequin sign Color change in which one side
of the body is a deep color while the other side is
light and pink; caused by vasomotor disturbances,
which are usually transient.

Hematemesis Vomiting of blood. The bleeding
is usually from the upper gastrointestinal (GI) tract.
This means the bleeding may be from the upper
small intestine (duodenum), the stomach, or the
esophagus (the tube that connects the mouth and
stomach).

Hindmilk Milk released near the end of a breast-
feeding, after active let-down of milk. Fat content of
hindmilk may rise to 6 percent or more, two or
three times the concentration in foremilk.

Horizontal transmission Transmission of
pathogens through direct contact. See also Vertical
transmission.

Human immunodeficiency virus (HIV) A
retrovirus that disarms the body’s immune system,
causing death from an opportunistic infection. The
virus may be transmitted to unborn infants, and it is
carried in the breastmilk, although not all breastfed
infants born to HIV-positive mothers become ill
themselves. The greatest risk to the infant is posed
when a woman experiences her initial HIV-related
illness while pregnant or breastfeeding.

Human milk Milk secreted in the human breast.

Human milk bank A service that collects,
screens, processes, stores, and distributes donated
human milk to meet the needs of infants, and some-
times adult recipients, for whom human milk has
been prescribed by a physician.

Human milk fortifiers Nutrients added to ex-
pressed human milk to enhance the growth and nu-
trient balances of very low birth weight infants.
Added protein may be derived from protein com-
ponents of donor human milk or from cow’s milk-
based products. See also Lactoengineering.

Hydration The water balance within a body. Ad-
equate hydration is necessary to maintain normal

body temperature and for most other metabolic
functions. Breastmilk is 90 percent water. There-
fore, even in hot or dry climates, fully breastfed in-
fants obtain all the water they require through
breastmilk.

Hyperalimentation The intravenous feeding of
an infant, commonly a very premature infant, with
a solution of amino acids, glucose, electrolytes, and
vitamins.

Hyperprolactinemia Higher-than-normal pro-
lactin levels, which may result in spontaneous
breastmilk production and amenorrhea. Causes in-
clude pituitary tumors and some pharmaceuticals.
See also Prolactin.

Hypothalamus A gland that controls postpar-
tum serum prolactin levels through release of
dopamine. Inhibition of dopamine permits the re-
lease of prolactin, which controls the secretion of
milk.

Hypoxia Inadequate oxygen at the cellular level,
characterized by tachycardia, hypertension, peri-
pheral vasoconstriction, dizziness, and mental 
confusion.

Immunity, active Immunity conferred by the
production of antibodies by one’s own immune 
system.

Immunity, passive Immunity conferred on an
infant by antibodies manufactured by the mother
and passed to the infant transplacentally or in
breastmilk. Passive immunity is temporary but very
important to the young infant.

Immunoassay Any method for the quantitative
determination of chemical substances that uses 
the highly specific binding between antigen or 
hapten and homologous antibodies (e.g., radioim-
munoassay, enzyme immunoassay, and fluoro-
immunoassay).

Immunogen A substance that stimulates the
body to form antibodies. See also Antigen.

Immunoglobulin Proteins produced by plasma
cells in response to an immunogen. The five types
are IgG, IgA, IgM, IgE, and IgD. IgG is transferred
in utero and provides passive immunity to infections
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to which the mother is immune; IgA is the princi-
pal immunoglobulin in colostrum and mature milk;
IgM is produced by the neonate soon after birth
and is also contained in breastmilk. See also Nonca-
sein protein.

Immunomodulator An agent in human milk
that changes the function of another defense agent
and thus enhances the quality or magnitude of the
immune response. 

Incidence How much a particular behavior is
practiced at a given time. Example: How many
women are initiating breastfeeding from time A to
time B?

Incubation period The period between expo-
sure to infectious pathogens and the first signs of 
illness.

Independent variable The experimental or
treatment variable that is manipulated by the inves-
tigator to influence the dependent variable. 

Inductive reasoning The process of reasoning
from specific observations or abstractions to a gen-
eral premise.

Infection control Practices––in hospitals for-
malized by protocols––that reduce the chance that
infection will be spread between patients or be-
tween patients and staff. Hand washing and wear-
ing of rubber gloves are two such practices.

Internal validity The extent to which manipula-
tion of the independent variable really makes a sig-
nificant difference on the dependent variable rather
than on extraneous variables.

International Code of Marketing of Breast-
Milk Substitutes A set of resolutions that regu-
late the marketing and distribution of any fluid
intended to replace breastmilk, certain devices used
to feed such fluids, and the role of health-care work-
ers who advise on infant feeding. Intended as a vol-
untary model that could be incorporated into the
legal code of individual nations in order to enhance
national efforts to promote breastfeeding. Also re-
ferred to as the WHO Code or the WHO/UNICEF
Code.

Intracellular Occurring within cells. Viruses live
within other cells during part of their reproductive

lives. Although viruses within cells may be passed
to the infant in breastmilk, other cells in breastmilk
enhance the destruction of these infected cells.

Intrauterine Within the uterus; in utero.

Intrauterine growth rate The normal rate of
weight gain of a fetus. It is considered by many, but
not all, physicians to be the ideal growth rate for
premature infants.

Involution Refers to the return of the mammary
gland to a nonproductive state of milk secretion.

Lactase Enzyme needed to convert lactose to
simple sugars usable by the infant. Present from
birth in the intestinal mucosa, its activity diminishes
after weaning.

Lactase deficiency See Lactose intolerance.

Lactiferous ducts Milk ducts; the 15 to 24 tubes
that collect milk from the smaller ductules and
carry it to the nipple. They appear similar to stems
on a bunch of grapes, the alveoli being the
“grapes.” The ducts open into nipple pores.

Lactobacillus bifidus Principal bacillus in the
intestinal flora of breastfed infants. Low intestinal
pH (5-6) of fully breastfed infants discourages the
colonization of bacteria, which are common in
feces of infants fed cow’s milk-based infant milks.

Lactoengineering The process of fortifying
human milk with nutrients (especially protein, cal-
cium, and phosphorus) derived from other batches
of human milk, in order to meet the special nutri-
tional needs of very low birth weight infants. See
also Human milk fortifiers.

Lactoferrin A protein that is an important im-
munological component of human milk. It binds
iron in the intestinal tract, thus denying it to bacte-
ria that require iron to survive. Exogenous iron
may upset this balance. See also Noncasein protein.

Lactogenesis The initiation of milk secretion.
The initial synthesis of milk components that begins
late in pregnancy is termed lactogenesis I; the onset
of copious milk production two or three days post-
partum is termed lactogenesis II.

Lactose The principal carbohydrate in human
milk, forming about 4 percent of colostrum and 7
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percent of mature milk. A disaccharide, it metabo-
lizes readily to glucose, which is used for energy,
and galactose, which assists lipids that are laid
down in the brain. Lactose also enhances calcium
absorption, thus helping prevent rickets in the
breastfed infant, and it inhibits the growth of
pathogens in the breastfed infant’s intestine.

Lactose intolerance The manifestation of lac-
tase deficiency; the inability of the intestines to di-
gest lactose, the principal carbohydrate in human
milk. More common beyond early childhood be-
cause of diminished activity of intestinal lactase, es-
pecially in cultures that do not use milk or milk
products as foods after early childhood.

Laryngomalacia Unusual flaccidity of laryngeal
structures, a benign congenital condition that ac-
counts for 70 percent of persistent stridor in 
infants.

Larynx The region at the upper end of the tra-
chea (windpipe) through which the voice is pro-
duced. In the infant, the larynx lies close to the base
of the tongue; during swallowing, it rises and is
closed off by the epiglottis.

Lesion Circumscribed area of injured or diseased
skin.

Let-down The milk-ejection reflex. Caused by
contraction of myoepithelial cells surrounding the
alveoli in which milk is secreted. It is under the con-
trol of oxytocin released during nipple stimulation
and sometimes of psychological influences.

Leukocytes Living cells, including macrophages
and lymphocytes, that inhabit breastmilk and com-
bat infection.

Licensure The process by which an agency of
state government grants permission to an individ-
ual, who is accountable for the practice of a profes-
sion, to engage in that profession. The corollary of
licensure is that unlicensed individuals are prohib-
ited from legally practicing licensed professions.
The purpose of licensure is to protect the public by
ensuring professional competence.

Ligand A small molecule that binds specifically to
a larger molecule (e.g., the binding of an antigen to
an antibody, or of a hormone to a receptor).

Likert scale A scale that primarily measures atti-
tudes by asking respondents their degree of agree-
ment or disagreement for a number of statements.

Lipase An enzyme that aids in the digestion of
milk fats by reducing them to a fine emulsion.

Low birth weight The classification applied to
infants weighing less than 2500 gm at birth.

Lymphadenopathy Abnormal swelling of the
lymph nodes.

Lymphocyte A mature leukocyte; a lymph cell
that is bactericidal.

Lyophilization A process of rapid freeze-drying
of a fluid under a high vacuum. This process is used
on human milk to obtain nutrient fractions used to
fortify expressed human milk.

Lysozyme An enzyme in breastmilk that is active
against Escherichia coli and Salmonella. See also Non-
casein protein.

Mammary bud A clump of embryonic epithelial
cells formed along the mammary ridge that extend
into the underlying mesenchyme. It develops about
49 days postconception. From this bud sprout the
precursors of the milk ducts.

Mammary ridge Also known as the milk line;
the linear thickening of epithelial cells to each side
of the midline of the embryo. Develops during
weeks 5 through 8. Later this ridge differentiates
into breast and nipple tissue.

Mammary secretory cells Cells capable of se-
creting breastmilk components. Also known as 
lactocytes.

Mammogenesis The development of the mam-
mary gland and related structures within the breast.

Mandible The lower jaw. Strong, rhythmic clos-
ing of the mandible during breastfeeding drives the
compression of the lacteriferous sinuses, one com-
ponent of the infant’s milking process.

Mature milk Breastmilk commonly produced
after about 2 weeks postpartum and containing no
admixture of colostrum. It is higher in lactose, fat,
and water-soluble vitamins. Its exact composition
varies in response to infant needs.
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Median The middle number in a series of num-
bers; the number on either side of which exist an
equal amount of numbers.

Mesenchyme The embryonic mesoderm.

Micrognathia Underdevelopment of the jaw, es-
pecially the mandible.

Milk/plasma ratio Quantity of a given drug or
its metabolite in human milk in relation to its quan-
tity in the maternal plasma or blood. Generally, if
the M/P ratio exceeds 1.00, the drug is found in
lesser quantities in milk than in plasma. If the M/P
ratio is less than 1.00, the drug is found in lower
quantities in milk than in plasma. 

Mitosis A form of cell division in which each
daughter cell contains the same DNA as the par-
ent cell.

Morbidity The number of ill persons or instances
of a disease in a specific population.

Mortality The number of deaths in a specific
population.

Mucocutaneous Involving both mucous mem-
branes and skin. Herpes blisters, for example, can
form on both sites.

Multiparous Having carried two or more preg-
nancies to viability.

Myelination The process by which conducting
nerve fibers develop a protective fatty sheath. The
long-chain polyunsaturated fats that are important
to myelination are abundant in human milk; they
are much less abundant in cow’s milk or cow’s
milk-based infant milks. Loss of myelin is a charac-
teristic of the disease multiple sclerosis.

Myoepithelial cells Contractile cells. In the
breast these cells surround the milk-secreting alve-
oli; their contraction forces milk into the milk ducts.
When many of these cells contract at the same time,
a let-down occurs. See also Let-down.

Necrotizing enterocolitis Inflammation of the
intestinal tract that may cause tissue to die. Prema-
ture infants not receiving human milk are at
markedly greater risk for this serious complication
of premature birth.

Neurotransmitter A chemical that is selectively
released from a nerve terminal by an action poten-
tial and then interacts with a specific receptor on an
adjacent structure to produce a specific physiologic
response.

Nipple A cylindrical pigmented protuberance on
the breast into which the lactiferous ducts open.
The human nipple contains 15 to 20 nipple pores
through which milk flows.

Nipple, inverted A nipple that is retracted into
the breast both when at rest and when stimulated.

Noncasein protein The protein in the whey
portion of milk. Noncasein proteins in human milk
include alphalactalbumin, serum albumin, lactofer-
rin, immunoglobulins, and lysozyme.

Nongovernmental organization (NGO) The
title conferred by UNICEF on private organizations
that command expertise valuable to UNICEF; such
organizations are permitted to comment on and at-
tempt to influence UNICEF activities. La Leche
League International and the International Lacta-
tion Consultant Association are NGOs.

Nonparametric statistics Statistical procedures
used when required assumptions for using para-
metric procedures are not met.

Nonprotein nitrogen (NPN) About one fourth
of the total nitrogen in human milk is derived from
sources, such as urea, other than protein. NPN con-
tains several free amino acids, including leucine, va-
line, and threonine, which are essential in the
young infant’s diet because he cannot yet manufac-
ture them.

Nutriment Any nourishing substance.

Oligosaccharide Carbohydrate, comprised of a
few monosaccharides, present in human milk.
Some oligosaccharides promote the growth of Lac-
tobacillus bifidus, thus increasing intestinal acidity,
which discourages the growth of intestinal
pathogens.

Operational definition The explicit descrip-
tion of a concept or variable of interest in measur-
able terms.
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Oxytocin A lactogenic hormone produced in the
posterior pituitary gland. It is released during suck-
ling (or other nipple stimulation) and causes ejec-
tion of milk as well as uterine contractions.

Palate, hard The hard, anterior roof of the
mouth. A suckling infant uses his tongue to com-
press breast tissue against the hard palate.

Palate, soft The soft, posterior roof of the mouth,
which lies between the hard palate and the throat.
It rises during swallowing to close off nasal pas-
sages. Also called the velum.

Parametric statistics Statistical procedures used
when a sample is randomly selected, represents a
normal distribution of the target population, and is
considered sufficiently large in size and interval
level data are collected.

Parenchyma The functional parts of an organ. In
the breast, the parenchyma include the mammary
ducts, lobes, and alveoli.

Parenteral The introduction of fluids, nutrients,
or drugs into the body by an avenue other than the
digestive tract (intravenous, intramuscular).

Pasteurization The heating of milk to destroy
pathogens. Milk banks commonly heat donor milk
to 56° C for 30 minutes.

Pathogen A substance or organism capable of
producing illness.

Peristalsis An involuntary, rhythmic, wavelike
action. Commonly thought of in relation to food
and waste products moving along the gastrointesti-
nal tract. In order to strip milk from the breast, an
infant’s tongue uses a peristaltic motion that begins
at the tip of the tongue and progresses toward the
back of the mouth.

Pharynx The muscular tube at the rear of the
mouth, through which nasal air travels to the lar-
ynx and food from the mouth travels to the esoph-
agus. During infant feeding, contraction of
pharyngeal muscles moves a bolus of fluid into the
esophagus.

Pituitary An endocrine gland at the base of the
brain that secretes several hormones. Prolactin,
which is essential for production of milk, is secreted

by the anterior lobe; oxytocin, which is essential for
milk let-down, is secreted by the posterior lobe.

Placenta The intrauterine organ that transfers nu-
trients from the mother to the fetus. The expulsion
of the placenta at birth causes an abrupt drop in es-
trogen and progesterone, which in turn permits the
secretion of milk.

Polymastia The presence of more than two
breasts. These additional structures, which usually
contain only a small amount of glandular tissue,
may occur anywhere along the milk line from the
axilla to the groin.

Population The total set of individuals that meet
the study criteria from which the sample is drawn
and about whom findings can be generalized.

Power The probability that a statistical test will re-
ject a null hypothesis when it should be rejected, or,
in other words, detect a significant difference that
does exist.

Premature infant One born before 37 weeks’
gestational age, regardless of birth weight.

Primary infection The first incidence of illness
after exposure to a pathogen.

Primiparous Having carried one pregnancy to
viability.

Progesterone The hormone produced by the
corpus luteum and placenta that maintains a preg-
nancy and helps develop the mammary alveoli.

Prolactin The hormone produced in the anterior
pituitary gland that stimulates development of the
breast and controls milk synthesis. Normal concen-
trations are 10-25 ng/ml in a nonpregnant woman;
200-400 ng/ml at birth.

Prone Lying on one’s stomach.

Reliability The degree to which collected data
are accurate, consistent, precise, and stable over
time.

Respiratory syncytial virus (RSV) Organism
causing a respiratory illness; breastfed infants are at
less risk for this illness than are nonbreastfed 
infants.
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Rickets Abnormal calcification of the bones and
changes in growth plates that lead to soft or weak
bones. Rarely seen in breastfed children; excep-
tions include those not exposed to the sun.

Rotavirus A class of viruses that are a major
cause of diarrheal illness leading to hospitalization
of infants. Breastfed infants are at less risk for illness
caused by this organism, as compared to non-
breastfed infants.

Rugae Corrugations on the hard palate behind
the gum ridge that help the infant to retain a grasp
on the breast during suckling.

Sample A subset of the population selected for
study.

Sampling The procedure of selecting the sample
from the population of interest.

Secretory IgA An immunoglobulin abundant in
human milk that is of immense value to the
neonate. It is synthesized and stored in the breast;
after ingestion by the infant, it blocks adhesion of
pathogens to the intestinal mucosa.

Secretory immune system The system that
produces specific antibodies or thymus-influenced
lymphocytes in response to specific antigens.

Sepsis The presence of bacteria in fluid or tissue.

Seroconvert A process by which serum comes to
show the presence of a factor that previously has
been absent, or vice versa. When antibodies to an
infecting agent, such as cytomegalovirus, become
present the person is said to have seroconverted.

Serological tests Tests performed on blood sam-
ples to ascertain the presence or absence of
pathogens.

Seronegative Serum that does not demonstrate
the presence of a factor for which tests were con-
ducted; “tests negative.”

Seropositive Serum that demonstrates the pres-
ence of a factor test for which tests were conducted;
“test positive.”

Serum Clear fluid portion of blood that remains
after coagulation.

Serum albumin A protein in serum. See also
Noncasein protein.

Smooth muscle The type of muscle that pro-
vides the erectile tissue in the nipple and areola.

Somatic Pertaining to the body, especially nonre-
productive tissue.

Spontaneous lactation Secretion and release
of milk unrelated to a pregnancy or to nipple stim-
ulation intended to stimulate milk production.

Suck, suckle Used in this textbook interchange-
ably to mean the baby’s milking action at the
breast. In traditional usage, a baby at the breast
“sucked,” whereas a mother “suckled.”

Sucking, nonnutritive Sucking not at the
breast (e.g., as on a pacifier or on baby’s own
tongue); or, sucking at the breast characterized by
alternating brief sucks and long rest periods during
minimal milk flow. However, insofar as any milk is
transferred, even this latter pattern of sucking may
in fact be nutritive. See also Sucking, nutritive.

Sucking, nutritive Steady rhythmic sucking
during full, continuous milk flow. Insofar as any
milk is transferred, other sucking patterns also may
be nutritive. See also Sucking, nonnutritive.

Supine Lying on one’s back.

Symbiosis The intimate association of two differ-
ent kinds of organisms. The breastfeeding dyad is
considered by many to exemplify a mutally benefi-
cial symbiosis.

Systemic immune system The nonspecific im-
mune responses of the body.

Tachypnea An abnormally rapid rate of 
breathing.

Target population The population that is of in-
terest to the investigator and about which general-
izations of study results are intended.

T cells Any of several kinds of thymic lymphoid
cells or lymphocytes that help to regulate cellular
immune response. A subset of these cells (T4 cells)
are preferentially attacked by the human immun-
odeficiency virus.

Teleological Describing the belief that all events
are directed toward some ultimate purpose.

Thrombocytopenia Low levels of platelets in
blood.
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TORCH An acronym for organisms that can
damage the fetus: toxoplasmosis, rubella, cy-
tomegalovirus, herpes simplex.

Transcutaneous bilimeter A device that esti-
mates bilirubin concentrations in the blood by mea-
suring intensity of yellowish skin coloration.

Transitional milk Breast fluid of continuously
varying composition produced in the first 2 to 3
weeks postpartum as colostrum decreases and milk
production increases.

Transplacental Transferred from mother to fetus
through the placenta. Nutrients and certain im-
munoglobulins are transferred to the fetus transpla-
centally; some infections also may be transferred.

Univariate The statistics derived from the analy-
sis of a single variable––e.g., frequencies.

Universal precautions Guidelines for infection
control, based on the assumption that every person
receiving health care carries an infection that can
be transmitted by blood, body fluids, or genital se-
cretions.

Vaccine An infectious agent, or derivatives of
one, given to a person so that his or her immune
system will produce antibodies to that infection
without a preceding illness.

Validity The degree to which collected data are
true and represent reality; the extent to which a
measuring instrument reflects what it is intended to
measure.

Variable Attributes, properties, and/or character-
istics of persons, events, or objects that are exam-
ined in a study.

Vertical transmission Transmission of infection
from mother to child transplacentally or through
breastmilk.

Very low birth weight Term applied to infants
weighing less than 1500 gm at birth.

Virus Very small organisms that rely on material
in invaded cells to reproduce. Viruses identified in
breastmilk include cytomegalovirus, herpes zoster,
herpes simplex, hepatitis, and rubella.

Water-soluble vitamins The B vitamins and vi-
tamin C, pantothenic acid, biotin, and folate. These
vitamins are present in serum; concentrations in
breastmilk approximate those in serum. Concentra-
tions reflect current maternal diet more directly
than do fat-soluble vitamins (A, D, E, K).

Wet nurses Women who breastfeed infants who
are not their own.

Whey The liquid left after curds are separated
from milk. Alphalactalbumin and lactoferrin are
the principal whey proteins. Whey forms soft, eas-
ily digested curds in the infant stomach. See also Ca-
sein; Noncasein protein.

Witch’s milk Colostrum, formed under the influ-
ence of maternal hormones, which may be ex-
pressed from temporarily enlarged mammary tissue
in the neonate’s breasts.

World Health Organization (WHO) An
agency of the United Nations charged with plan-
ning and coordinating global health care and assist-
ing member nations to combat disease and train
health-care workers.

Xerophthalmia Disease of the eyes caused by
vitamin A deficiency; endemic in parts of Africa.
Human milk is preventive.
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Note: b with page number indicates boxes, f indicates figures, t indicates tables.

A

Abdomen, assessment of newborn, 609
Abrupt weaning, 724, 725
Abscesses, of breast, 254
Academy of Breastfeeding Medicine, 203b, 426
Accessibility, research participants’, 664
Accessory nipples, 72
Acrocyanosis, 604
Across-the-lap (feeding) position, 191, 192f
Adaptation, cultural, 713
Adenitis, of breasts, 252
Adolescents

educational materials for, 704–705, 705b
as mothers, 444b, 451b, 736–737

Adoption, donor human milk banking and, 414
Adoptive nursing, 467–470

feeding-tube devices and, 355
galactagogues and, 468–470
protocol, 469b

Adult, swallowing cross-section in, 84f
Advanced beginner lactation consultants, 46
African-American women, breastfeeding percep-

tions of, 718, 732
Agricultural revolution, hand-fed foods and, 6
AIDS. See also HIV

wet-nursing and transmission of, 720
Alcohol drinking

low intake in breastfed infant and, 294
maternal nutrition and, 450

Allergies, 576–578, 577t
breastmilk and, 443–444
breastmilk protection from, 116
crying or colic and, 235
donor human milk and, 420
identification steps, 235–236
Internet resources, 584

Aluminum, in breastmilk, 110
Alveolar cells, 73f, 141
Alveoli, 69. See also Ductules
AMEND (Aiding Mothers and Fathers Experienc-

ing Neonatal Death), 583

Amenorrhea, lactational, 623–624
Bellagio Convention on, 631–632
factors in duration of, 627–628, 627b
repetitive nature of, 628, 630
suckling stimulus

breastfeeding frequency, duration and,
625–628, 626f

supplemental feeding and, 627b, 628
American Academy of Pediatrics, 217–218, 280,

318–319, 318t, 367, 426
Ammenhjelpen of Sweden, 23
Analgesics, 149–150, 149t
Anderson behavioral state scale, 514b
Androgens, low intake and, 294
Anemia, 451b
Animal milking models, 324–326, 330–331
Animal milks. See also Cow’s milk

history of use of, 6
Ankyloglossia, 291–292, 292f, 607–608

interventions and outcomes for, 293t
nipple pain and, 223
studies of, 292t

Antibiotics, 150, 151–152t, 152–153, 464
Anticipatory stage, parent education and, 692–693
Antidepressants, 155–156
Antifungals, 257t
Antihypertensives, 153
Antimanics, 156
Antipsychotics, 156–157
Anus, imperforate, 571
Appropriate for gestational age (AGA), classifica-

tion of, 593
Aprigio Guerra de Almeida, Joao, 425
Arachidonic acid (AA), in breastmilk, 104, 509
Areola, 71–72
Areolar compression, 206–207
Areolar grasp, 407
Arm recoil (New Ballard Score), 594
Arousal, levels of

first-day sleep patterns of neonates, 187t
young infants, 514, 514b

Arthritis, maternal rheumatoid, 471–472
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Aspirin, 150
Asthma

breastmilk protection from, 117
maternal, 480

Atopic dermatitis
breastmilk protection from, 116–117
food allergies and, 578

At-risk populations, educational materials for, 703
Attachment

father-infant, 734
milk transfer for preterm infants at breast in

NICU, 394–396, 395f
Australian Breastfeeding Association, 31
Autocrine control, of lactation, 79–80
Autoimmune diseases, maternal, 470–472

multiple sclerosis, 471
rheumatoid arthritis, 471–472
systemic lupus erythematosus, 470–471

Axillary enlargement, for breast augmentation,
264

Axillary tail, of breast, 70, 71f

B

Babbling, language and communication develop-
ment and, 517

Baby carriers, 721
Baby watching, 189–190, 191b
Baby-Friendly Hospital Initiative (BFHI), 23, 426
Baby’s cheeks, nipple pain and, 223
Baby’s mouth, nipple pain and, 223
Baby’s tongue, nipple pain and, 223
Bacillus Calmette-Guérin vaccine, 526
Back, assessment of newborn, 609
Bacterial infections

breast pain and, 260
breast pumps and, 342–345

Balancing Act, The (La Leche League International),
490

BAPT tool, 659
Barlow’s maneuver, 609–610
Bathing babies, father’s role in, 736
Battery-operated breast pumps, 335
Beckwith-Wiedeman syndrome, 607
Behavioral state scale (Anderson), 514b
Bellagio consensus, 630–632, 630b
beta-Glucuronidase, 312–313
Bicycle horn hand breast pumps, 333–334
Bilirubin. See also Jaundice

enterohepatic circulation of, 313, 318
neonatal jaundice and, 312–313
physiological jaundice and, 232

Bilirubin encephalopathy, 315, 316
Billings’ Ovulation Method, 643
Bioavailability, of medications, 143, 143b
Biophysiological measurements, for research, 669
Biopsy, breast lump, 265
Birth

hand-feeding from, 8
social support after, 732

Birth spacing, 622
Birthmarks, 605–606
Bleeding, from breast, 267–268
Blood donations, maternal, 466–467
Blueprint for Action on Breastfeeding, US, 19
Body size, weaning and, 725
Bonding and attachment theory, 657
Bone loss, maternal nutrition during lactation and,

441–442
Bottle nipples, as nipple shields, 351
Bottle-feeding. See also Formula

breastfeeding versus, 88t
for ill children, 546–548, 547f, 548f, 565, 566
nursing-bottle caries, 527

Bra pads, 230
Bras, nursing, 230
Brazil, donor milk banking in, 412, 425
Breast(s). See also Breast-related problems

abscess, 254
assessment of, 80–83

inspection, 80–81
latch-on difficulty and, 196
palpation, 81–82

augmentation, 263–265, 264f
implant location, 265f

baby’s seal on, 224f
nipple pain and, 223

breastfeeding during pregnancy and soreness of,
240

breastmilk differences between, 102–103, 102f
cancer, 268–270 (See also Fibrocystic breast 

disease)
axillary breast enlargement and, 264
lactation following, 269–270
mastitis versus inflammatory, 253

development, 67–72
edema, 206–207
engorgement, 205–206, 206t, 228
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breast augmentation and, 264
breast pain and, 260
mastitis and, 250–251
secondary, milk expression with pump and,

329
infant (New Ballard Score), 596
insufficient glandular development, 295–296

feeding-tube devices and, 356
lumps and surgery, 265–267 (See also Surgery,

breast)
marked asymmetry in, 81
massage, 228

for breast engorgement, 205
to increase volume and fat content of breast-

milk, 300
Japanese, 229f
milk-ejection reflex and, 325

painful, 260
postfeed appearance, 223–224
postpartum sexual expression and, 635
rashes, lesions, and eczema, 254–255
reduction, 261–263, 262f
refusal

breast cancer and, 269
latch problems and, 232–234
later, 234

structure, 69–72, 69f, 70f, 71f
pregnancy and, 72–73
variations in, 72

Breast non-feeding jaundice, 232, 311, 314–315
Breast pads, 230

candidiasis and, 256
Breast pumps, 323–361. See also Mechanical milk

expression
breast refusal or latch problems and, 233
breast shells, 354–355
clinical implications, 342–345

bacterial contamination, 342–345
breastmilk storage, 344t
changing features of, 344–345
instruction inadequacy, 345

comparison of, 332–338, 340t
battery-operated, 335
electric, 336–338, 336f, 337f
hand pumps, 333–335, 334f
studies, 332–333

compression, 331
development, 330–331
evolution, 331–332

feeding-tube devices, 355–357
flanges, 338, 341–342

sizes, 341t
HCPCS codes, 56b
historical examples, 323, 324f, 325f
hormonal considerations, 328–330
Internet resources, 361
manual, mastitis and, 251
manufacturers of, 365
mothers’ concerns, 323–324
nipple shields, 349–354
pedal models, 342
problems, 347–349

reporting, 345
questions on workplace use, 494b
recommendations on use, 326f
rentals, 237
sample guidelines, 345–347
selection of, 325, 326–327f
sequential, 338, 339t
simultaneous, 338, 339t

hospital-grade, 237
single-use, 347b
stimulating milk-ejection reflex, 324–326
used, FDA policy on, 346b

Breast shells, 350f, 354–355
Breast shields, silicone, 72. See also Nipple shields
Breastfed infants, low intake in, 277–307. See also

Newborns
abnormal growth patterns with healthy appear-

ance, 286–287, 289–292
ankyloglossia, 291–292, 292f, 292t, 293t
cow milk allergy, 290–291
gastroesophageal reflux, 290–291
inadequate first month weight gain, 286
near-term infants, 286
nonspecific neurological problems, 291
oral-motor dysfunction, 286–287, 289–290,

290f, 291b
oversupply, 290–291

abnormal growth patterns with obvious illness,
292–293

assorted schema for, 280t
case study, 291b
clinical management of, 297
definitions and incidence of occurrence

confusing terminology and nonstandard 
research, 282–283

infant’s presentation, 283
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Breastfed infants, low intake in (continued)
mother’s presentation, 285–286

growth variations in newborn and young 
infants, 282t

history and physical for evaluation of, 287t,
296–297

infant and maternal conditions for, 283b
infant factors, 288t
Internet resources, 307
intervention for, 297–300

family and peer support, 300
flowchart, 299f
homemade and commercial feeding-tubes,

298f
measures encouraging increased milk produc-

tion, 300b
supplementation reduction, 300
when maternal milk does not increase, 300

management, 300–305
breast massage, 300
feeding-tube devices, 301, 301b, 302b
galactagogues, 303–304
hindmilk, 304–305, 305b
switch nursing, 300–301
test weighing, 303, 303b, 304b

maternal factors, 289t
maternal milk production factors, 277–279
mother with healthy appearance, 293–296

breast surgery, 295
delayed lactogenesis, 293
hormonal alterations, 294–295
insufficient glandular development, 295–296,

356
inverted nipples, 294
maternal nutrition, 296
medications and substances, 294
nipple shields, 294
psychosocial factors, 296
stress, 293–294

mother with obvious illness, 296
negative cycle of milk intake and weight gain,

279f
normal milk intake and rate of gain, 279–280
percentage of women with insufficient milk,

286t
positive cycle of milk intake and weight gain,

278f
US growth curves, 280–282, 284f

Breastfeeding, 3–29. See also Drug therapy; Feed-
ing positions; Lactation, anatomy and phys-
iology; Suckling

after breast biopsy, 266
archeological evidence for, 5
basic techniques guidelines, 210–211
bottle-feeding versus, 88t
breast augmentation and, 264–265
breast cancer risk and, 268
computer modeling of breast pumps and, 331
concepts to practice, 82–83
cost of artificial, 15–18
in developing regions, 13–15
drugs to avoid during, 145t, 147t
evidence about, 3–4
flow chart, 194f
frequency, 89–90, 89f

duration and nature of, 625–628, 626f
HIV transmission and, 171
Internet resources, 26
interruption after drug abuse, 158t
jaundice, 314 (See also Breast non-feeding 

jaundice)
long-term, 533
multiple newborns, 237–238, 237f
nursing caries, 527–528
organizations and events that promote, 24t
perinatal events predicting early end to, 209t
during pregnancy, 240–241
preparation for, 185–186
promotion of, 18–24
replacements for, 5–8
reverse-cycle, 496
social support for, 732
surveys, 3–4
technological innovations in, 8–12
ten steps to successful, 22b
in US, England, and Europe, 12–13

Breastfeeding Abstracts, 32
Breastfeeding Promotion Act (2001), 20, 502
Breastfeeding Support Consultants of Philadel-

phia, 690
Breastmilk, 97–127. See also Breastmilk jaundice;

Breastmilk storage; Donor human milk
banking; Expressed mothers’ milk; Lacta-
tion; under Milk

adequate intake signs, 218, 218t
allergens in, 443–444
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anti-infective properties of, 111–112, 114–115
controversies and claims, 115
gastroenteritis and diarrhea, 111
minimum length for, 115t
respiratory illness, 111, 114

breast storage capacity, 100–101
caloric density of, 99–100
change in taste of and breastfeeding during

pregnancy, 240
chronic disease protection and, 115–117
components and function of, 110–111t
composition of, 98–99, 103

during first month of lactation, 107t
disease amelioration by, 113–114t
drugs that inhibit production of, 146–148, 148b
drugs that stimulate production of, 148–149
establishing supply of

34 to 36 “weekers” and, 198
latch-on difficulties and, 194–196

expected intake per day, 218t
expression (See Breast pumps; Hand expression;

Mechanical milk expression)
herbs and production of, 149
HIV transmission risks in, 171b
immune system and, 117–122

cells, 118–119, 119f
lymphocytes, 118–119
phagocytes, 118

infant growth and, 103
intakes during established lactation, 100f
kilocalories ingested per kilogram by infant age,

99t
lactoengineering own mother’s, 383
lactogenesis and sodium levels of, 74
letdown, 78–79
low intake and oversupply of, 290–291
mastitis and ample supply of, 250–251
mastitis and composition of, 252
measures encouraging increased production,

300b
milk synthesis and maturational changes in, 98
mother’s guide to ending, 574b
for nipple pain, 227t
nutritional values of, 103–111, 451b

fat, 103–105, 104f
lactose, 105
minerals, 108–110
nonprotein nitrogen, 106

nucleotides, 106
preterm, 110–111
protein, 106
vitamins and micronutrients, 106–108

oversupply, 221
physiological principles of, 101b
production of, 79
prolactin in, 76–77
retention of, 228
temporary low supply of, 220
types of, by day, 99f
viruses in, 178–179t
volume of, 100–101

differences between breasts, 102–103, 102f
when measures to increase fail, 300

Breastmilk jaundice, 232, 312, 314
Breastmilk storage

for donor banking, 432–434
guidelines for, 344t, 495b

hospitalized nurslings, 543b
preterm infants, 378–379, 380t

for maternal employment, 493, 495–496
Breast-related problems, 247–273

abscess, 254
bleeding from breast, 267–268
breast lumps and surgery, 265–267
breast pain, 260
cancer, 268–270
candidiasis (thrush), 255–257

treatment for, 256–257, 258–259b, 259–260
clinical implications, 270–271
Internet resources, 273
mammoplasty, 261–265
mastitis, 250–253
milk blister, 261
nipple variations, 247–248
plugged ducts, 248–250, 249b
rashes, lesions, and eczema, 254–255
vasospasm, 260–261

Bronchiolitis, 555
Burns, donor human milk and, 420
“Burp and bother” technique, 544
Burping, father’s role in, 735

C

Cabbage compresses, breast engorgement and,
205, 206t
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Cadogan, William, 10
Café au lait spots, 605
Caffeine, lactation and, 442–443, 451b
Calcium

in breastmilk, 109
maternal nutrition during lactation and,

441–442
Calibration stage, of lactation, 329–330
California, breastfeeding protection legislation in,

502
Canada, donor milk banking and, 426
Cancer, childhood, 116
Candidiasis (Candida albicans), 255–257

treatment for, 256–257, 258–259b, 259–260
Caput succedaneum, 606
Car seats, gastroesophageal reflux and, 570b
Carbohydrates, for maternal nutrition, 447
Carrying infants, swaddling and, 721–722
Celiac disease, 575

Internet resources, 584
Cellulitis, of breasts, 252
Center for Devices and Radiological Health, US

FDA, 345, 410
Centers for Disease Control (CDC)

on HIV transmission precautions, 171
US growth charts of, 281

growth of breastfed boys in first twelve
months, 284f

growth of breastfed girls in first twelve
months, 284f

NCHS 1977 charts versus, 285b
weight-gain of breastfed boys in first twelve

months, 284f
weight-gain of breastfed girls in first twelve

months, 284f
Central America and the Caribbean, donor milk

banking in, 412
Central Nervous System active drugs, lipophilicity

and, 142
Cephalhematoma, 606
Cereal, gastroesophageal reflux and, 570, 570b
Cervical caps, 643
Cesarean births, 204–205
CHARGE syndrome, 568
Charting, 49–50

feeding and intake of multiple newborns, 238
narrative example for, 50b
problem-oriented, 51b

Chest, assessment of newborn, 608–609

Chiari II malformation, 560–561
Chickenpox/varicella, 173–175, 178t
Child health, 509–536. See also Ill children

clinical implications, 525
co-sleeping, 532–533
dental health and orofacial development,

527–528
development theories, 514–517, 515t

Erikson’s psychosocial theory, 515, 515t
nature versus nurture, 514
Piaget’s cognitive theory, 515t, 516–517, 516t

developmental outcomes and infant feeding,
509, 511

growth and development, 511–514
levels of arousal, 514
physical, 511–512, 512f
senses, 513
weight and length, 512–513

immunizations, 525–526
implications for practice, 534–535
Internet resources, 536
long-term breastfeeding, 533
obesity, 532
social development, 517–525, 518f

attachment and bonding, 520–523, 522f
language and communication, 517–520, 519f,

520f
separation anxiety, 523–525
stranger distress, 523
temperament, 523, 524t

solid foods, 528–529, 531–532
delaying, 531–532
diet choices, 529, 531
feeding location selection, 531
fun finger foods, 532b
introducing, 528–529, 530t
quick, easy to prepare, 531b

studies on breastfeeding and intelligence,
510–511t

vitamin D and rickets, 527
weaning, 533–534

Child Health Assessment Interaction Model, 657
Child Nutrition and WIC Reauthorization Act

(1989), 20
Childbirth educators, 708
Chimpanzees, breastfeeding practices by, 5
China, donor milk banking in, 412–413
Choanal atresia, 568, 607
C-hold, 189, 189f
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Cholesterol, in breastmilk, 105
Chromium, in breastmilk, 110
Chronic diseases, breastmilk protection from,

115–117
Chronic Sorrow (Olshansky), 581
Civil Rights Act of 1964, Pregnancy Discrimina-

tion Act of 1978 and, 502
Cleft lip and palate, 563–566

case study, 567b
Mead-Johnson feeder, 547, 547f, 548
nose and, 607
oral-motor dysfunction and, 287
palatal obturator, 565, 565f
Pierre Robin sequence and, 566

Clinical care plans, 50–51
Closet nursing, 725
Clothing, for breastfeeding, 228, 230
Clotrimazole, for candidiasis, 256, 257, 257t
Clutch (feeding) position, 191, 192f, 193t
Code of Ethics, 53
Cognitive theory of development (Piaget), 515t,

516–517, 516t
Cohort studies, sampling and sample size for, 672
Cold treatments, breast engorgement and, 205,

206t
Colds, maternal, breastfeeding and, 463
Colic, crying and, 234–236
Collaborative Group on Hormonal Factors in

Breast Cancer, 268
Colonial empires, breastfeeding in developing 

regions and, 13–14
Colostrum, 98, 719
Community, economic costs of manufactured 

infant milks to, 18
Community support groups, breastfeeding educa-

tion by, 709
Competent lactation consultants, 46
Conceptual frameworks, 655–656. See also Theo-

retical models
Concurrent validity, for quantitative research, 674
Condoms, 643
Confidentiality, by lactation consultant, 53
Confirmability, of research, 671
Congeners, 150
Congenital abnormalities

donor human milk after surgery for, 420
heart disease, 561–563
hip dysplasia, 551f
incidence of, 562t

Congenital hypothyroidism (CH), 574–575
Connecticut, breastfeeding protection legislation

in, 502
Construct validity, for quantitative research, 674
Content validity, for quantitative research, 674
Continuation, lactation, 79–80
Continuing education, 706–708

examples of behavioral objectives for, 708t
objectives and outcomes of, 707–708
sample program for, 707b

Contraception, 621, 639–645, 640t. See also Family
planning

Bellagio consensus on, 630–632, 630b
clinical implications, 645–646
cultural differences in, 720–721
hormonal methods, 643–645

combined estrogen-progestin, 645
progestin-only, 644

lactational amenorrhea duration and, 630
nonhormonal methods, 639, 641–643

barrier methods, 642–643
female sterilization, 639, 641
intrauterine devices, 642
Lactational Amenorrhea Method, 641–642
natural family-planning, 643
vasectomy, 639

oral, low intake in breastfed infant and, 294
sexuality, fertility and, 622f

Contractile cells, of breast, 69
Contracting stage of families, theory on, 730
Controls, in experimental studies, 661
Cooing, language and communication develop-

ment and, 517
Cooper’s ligaments, 70, 70f
Copper, in breastmilk, 109
Corpus luteum, fertility and, 622–623
Correlation coefficients, 675
Correlational studies, 661

appropriate statistics for, 676t
data analysis, 675–677
sampling and sample size for, 672

Corticosteroids, 157
Cortisol, 77
Co-sleeping, 532–533
Costs of not breastfeeding, 15–18

economic costs of manufactured infant milks,
16–18

health risks of manufactured infant milks, 16
studies on, 17t
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Countries, economic costs of manufactured infant
milks to, 18

Couples, family theory on, 730
Cow’s milk

infant’s allergies to, 235–236, 577–578, 577t
gastroesophageal reflux and, 570
low intake and, 290–291
maternal nutrition and, 443–444

maternal nutrition during lactation and, 452b
Cracked/fissured nipples, mastitis and, 250
Cradle (feeding) position, 191, 191f, 193t
Credibility, for research, 671
Cremasteric reflex, 609
Critical research perspectives, 681–682
Cross-cradle position, 191, 192f, 193t, 237f
Crying

colic and, 234–236
language and communication development, 517
latching on and, 190

Cues
baby watching, 191b
neurobehavioral, 614, 614t, 615f

Culture, 713–727
assessing practices of, 715
breastfeeding perceptions, 716–722

for African-American women, 718, 732
colostrum, 719
contraception, 720–721
for immigrants, 716–718
infant care, 721–722
in public places, 718–719
rituals and meaning, 719
seclusion period, 720
wet-nursing, 720

definition of, 713
dominant, 714
ethnocentrism versus relativism, 714–715
Internet resources, 727
language barriers, 715–716
maternal foods, 722–723

herbs and galactagogues, 723
“hot” and “cold,” 722–723

practice implications, 725–726, 726b
social support for breastfeeding and, 731–733
weaning and, 723–725

Cup-feeding, 198–199, 199f, 357
for ill children, 546
as nipple shield alternative, 396
oral mechanism in, 398

Cyanosis, 604
Cylinder hand breast pumps, 334–335
Cystic fibrosis

infant, 575–576
maternal, 463

Cysts
milk-filled lacteal, 265
theca lutein, 462–463

Cytomegalovirus (CMV), 175, 178t

D

Dancer-hand position, 544, 545f, 558b
Darwin, Charles, 657
Darwinian theory, 657–658
Data analysis, 669

appropriate statistics for study type and data
level, 676t

levels of measurement for, 675t
for qualitative research, 670–671
for quantitative research, 674–677

Data collection methods, 669
for qualitative research, 670
for quantitative research, 672

Day care decisions, maternal employment and,
497

Death of child, 582–583
Decline stage, of lactation, 329
Dehydration, 553–554

clinical signs, 553t
Deliberate weaning, 724
Denial stage, of separation anxiety, 525
Dental health, orofacial development and,

527–528
Dependability, of research, 671
Dependent variables, for research, 665
Depression, postpartum, 476–478, 480

clinical care plan, 478t
clinical implications, 477
drugs for, 478, 479t, 480
herbs for, 480
libido and, 633
support for, 480

Dermatitis
atopic, breastmilk protection from, 116–117
poison ivy, maternal, 481

Descriptive studies, 660–661, 675, 676t
Despair stage, of separation anxiety, 524
Detachment stage, of separation anxiety, 525
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Developing regions
characteristics of breastfeeding women in, 15
colonial empires and, 13–14
current breastfeeding practices in, 15
infant feeding and infant mortality in, 14–15

Diabetes, 459–461
gestational, 460
Internet resources, 584
type I

infant, 575
maternal, 460–461

Diaper changing, father’s role in, 735–736
Diaper rash, candidiasis and, 255–256
Diaphragms, contraceptive, 643
Diarrhea, breastmilk protections from, 111
Diet. See also Mothers, nutrition

breastfeeding and, 451–453b
Dietary Guidelines for Americans, US, 449–450
Dietitians, breastfeeding education by, 709
Discharge from hospital, 211–212

educational needs and early, 706
planning for, 210

preterm infants, 396–398
Discharge packs, of formula, 211
Discourse analysis, 660
Disease. See Ill children; Mothers, illness
Divorce, breastfeeding, custody arrangements and,

739–740
Docosahexanoic acid (DHA), in breastmilk, 104,

509, 511
Dominant culture, 714
Domperidone, induced lactation and, 468–470
Donor human milk banking, 409–427. See also

Mechanical milk expression
annual amounts dispensed by HMBANA

banks, 411t
benefits of, 413–414

digestion ease, 413–414
growth, maturation, and development, 414
immunological, 414
species specificity, 413

clinical uses, 414–420
distribution priorities, 414–415, 415t
as food or medicine, 415–420
fortification, 418–419
other adult, 420
other neonatal and pediatric, 419–420
in preterm infants, 416–418

cultural impact of, 413

current practice, 420–425
collection, 422
costs, 425
donor selection and screening, 420–422, 421t
packaging and transport, 425
pasteurization, 422–425, 422f, 423f, 424f,

424t
definition, 409
diagnostic uses of, 416t
history, 409–412

potential informal sharing hazards, 411–412
pre-1975, 409–410
in US post-1975, 410–411

Internet resources, 426
MilcoScan infrared analyzer, 418f
outside North America, 412–413
policy statements supporting use of, 425–426
storage and handling of, 432–434

Down syndrome, 557, 560, 584
Dropper-feeding, 357
Drug abuse, 158, 158t
Drug metabolites, 143
Drug therapy, 137–162

alveolar subunit and, 138–139, 139f
analgesics, 149–150, 149t
antibiotics, 150, 151–152t, 152–153
antihypertensives, 153
for breast engorgement, 205

meta-analysis of studies on, 206t
calculating infant exposure, 143–146

maternal factors, 146
unique factors, 144–145

contraindicated during breastfeeding, 145t, 147t
corticosteroids, 157
galactagogues, 303–304
Internet resources on, 162
lactation risk category descriptions, 138b
milk production and, 146–149, 220–221

herbs for, 149
inhibition of, 146–148, 148b
stimulation of, 148–149

minimizing risk in, 146
psychotherapeutic agents, 153, 154–155t,

155–157
radiocontrast agents, 159, 161t
radioisotopes, 159–160t
thyroid and antithyroid, 157–158
transfer into human milk, 139–143

bioavailability, 143, 143b
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Drug therapy (continued)
drug metabolites, 143
ion trapping, 141
lipophilicity, 142
maternal plasma levels, 142–143
milk/plasma ratio, 142
molecular weight, 141–142
passive diffusion, 140f, 140–141, 141f

DTaP (diphtheria, tetanus, pertussis) vaccine, 525
Duct pore openings, absence of, 248
Ducts, plugged, 248–250, 249b
Ductules, 69
Dynamics, cultural, 713
Dyspareunia, 633

E

Ears
assessment of newborn, 606–607
infections, breastmilk protections from, 114–115
New Ballard Score, 596

Economic deprivation, nutritional risk factors of,
444b

Eczema, of breast, 254
Edema, breast, 206–207
Education, breastfeeding, 689–711

adult education, 691–692
continuing education, 706–708
continuing postpartum support, 697

recommended topics for, 698b
curriculum development, 692
distance learning, 690
early discharge, 706
early “how to,” 694–695, 697

sample content for, 696–697b
effectiveness of, 697–698
for fathers, 735
Internet resources, 711
learning principles, 690–691
materials for, 702–706

adolescents, 704–705, 705b
at-risk populations, 703
evaluation criteria, 704b
general information, 702–703
older parents, 705–706

multimedia presentations, 700–702
outcomes of, 699t
parent education, 692–694
prenatal, 694

recommended topics for, 695b

programs, 689–690
small group dynamics, 700
teaching strategies, 698–700
team approach, 708–709
web courses, 690

Electric breast pumps, 336–338, 336f, 337f
Elimination

assessment of newborn, 610–611
breastfeeding and infant, 231–232, 231t

Elongated nipples, 248
Emancipatory research perspective, 681–682
Emotional care. See also Support systems

by lactation consultant, 52
milk expression with pump and need for,

348–349
Employment, maternal. See Maternal employment
Encephalocele, 560–561
Endocrine control, of lactation, 79–80
Energy needs, maternal nutrition and, 446–447,

447t
England, breastfeeding in, 12–13
Engorgement, breast. See Breast(s), engorgement
Epidemiological studies. See also Correlational

studies
sampling and sample size for, 672

Epidurals, neonatal sucking and, 186
Episiotomy, libido and, 633
Epstein’s pearls, 608
Erikson, Eric, 515, 515t
Erythema toxicum, 605
Erythropoietin, 312
Escherichia coli, maternal urinary tract infections

and, 464
Esophageal atresia/tracheoesophageal fistula

(EA/TEF), 568
Estrogens

fertility and, 622–623
libido and, 634
during pregnancy and lactation, 77f

Ethical issues for lactation consultants, 51–53
Ethnicity, childbearing, breastfeeding and, 732
Ethnocentrism, cultural relativism versus, 714–715
Ethnography, 660

data analysis for, 670
Ethology, 662
Europe, breastfeeding in, 12–13
Evidence-based medicine, research foundations

for, 680
Evidence-based nursing, 680
Evolutionary medicine theory, 657–658
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Exercise
maternal nutrition during lactation and,

440–441, 452b
vigorous, mastitis and, 251

Exhaled end-tidal carbon monoxide corrected for
ambient air (ETCOc), 317, 317f

Exhaustion, libido and, 635
Expansion stage of families, theory on, 730
Experience of Living with an Incessantly Crying Infant,

The (Hewat), 659
Experimental or quasi-experimental studies,

661–662
appropriate statistics for, 676t
data analysis, 677
sampling and sample size for, 671–672

Expressed mothers’ milk (EMM). See also Breast-
milk; Donor human milk banking; 
Mechanical milk expression

creamatocrit readings and lipid/caloric content
of, 383t

guidelines for collection and storage, 378–379,
380t

guidelines to minimize/prevent bacterial growth
in, 381t

preparation for preterm infant feeding, 379–380
NICU area for, 379
quality control, 379–380
warming, 380

special issues for preterm infant feeding,
380–384

commercial nutritional additives, 382
delivery methods, 383
hindmilk feeding, 382–383
maternal medication use, 383–384
volume restriction status, 382

Expressive language, 517
Extended families, 729. See also Families
Extremities, assessment of newborn, 609–610
Eyes

assessment of newborn, 606–607
New Ballard Score, 596

F

Failure to thrive, donor human milk and, 420
Families, 729–743

adolescent mothers, 444b, 451b, 704–705, 705b,
736–737

caring for bereaved, 582–583
childhood sexual abuse, 741–742, 742b

costs of manufactured infant milks and, 16–18
divorce, 739–740
fathers’ support for breastfeeding, 733–736
forms and functions of, 729–730
Internet resources, 743
low-income, 737–739

hospital practices, 738–739
lack of information, 737–738
peer counselors for, 739

relationship changes with addition to, 730f
social factors influencing breastfeeding,

731–733, 733t
health-care providers and, 731t

theories, 730–731
violence, 740–741

Family Medical Leave Act (1993), 501
Family planning. See also Contraception; Fertility;

Sexuality
Bellagio consensus and, 630–632, 630b
breastfeeding and, 621–622
clinical implications, 645–646

issues to consider, 646b
Fat(s)

in breastmilk, 103–105, 104f, 383t, 509
for maternal nutrition, 448, 451b

Fathers. See also Parent education
breastfeeding support by, 733–736

Fatigue
breastfeeding during pregnancy and maternal,

240
mastitis and, 250
maternal employment and, 496

Feasibility, research problem, 664
Feeding methods, alternate, 198–201, 199f, 200b.

See also specific methods
ill children, 546–548
infant with cleft lip and palate, 565–566

Feeding positions, 189, 189f, 191–192. See also Side-
lying position; Upright feeding position

breast refusal or latch problems and, 233
cleft lip and palate, 564
for multiple newborns, 237f, 239
positive and negative elements of, 193t
sandwich analogy, 192

Feeding vessels, history of, 6–7
Feeding-tube devices, 301, 355–357

amount of supplement to use in, 301b
guidelines for using, 302b
homemade and commercial, 298f
infant with cleft lip and palate, 566
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Female workplace behaviors, 45t
Feminist research, 663
Fentanyl, 150
Fertility, 621–632. See also Family planning

Bellagio consensus, 630–632, 630b
clinical implications, 645–646
demographic impact of breastfeeding, 621–622
mechanisms of action, 622–623
repetitive nature of recovery of, 628, 630
sexuality, contraception and, 622f
suckling stimulus, 624–628

breastfeeding frequency and duration,
625–628, 626f

supplemental feeding, 628
Fetal alcohol syndrome, 607
Fevers, mother’s, breast engorgement and, 206
Fibrocystic breast disease, 267
Finger-feeding, 199, 199f, 200b, 396, 546
Fingernails, assessment of newborn, 610
Fingers, extra, 610
Flanges, breast pump, 338, 341–342, 341t
Flat nipples, 82, 247–248, 354–355
Florida, breastfeeding protection legislation in,

502
Fluconazole, for candidiasis, 256, 257t
Fluorine, in breastmilk, 110
Folic acid, 451b
Follicle-stimulating hormone (FSH), 77f, 634
Fontanelles, 606, 606f
Food and Drug Administration, US, 345, 346b,

410
Foods. See also Mothers, nutrition; Solid foods

flavorings, lactation and, 442–443
hand-fed, history of, 6–7
“hot” and “cold,” 722–723
intolerance, 579
that pass into milk, 443

Football position, 191, 192f
for feeding twins, 237f
feeding-tube devices and, 357
positive and negative elements of, 193t

Formal stage, parent education and, 693
Formula. See also Bottle-feeding

discharge packs of, 211
donor human milk versus, 420
feeding-tube devices and, 357
mother’s HIV and, 170
phenylalanine-free, 572, 573b

Fortification, donor milk, 418–419

France, donor milk banking in, 412, 426
Free-nipple technique, for breast reduction, 

262
Frenulum, 84. See also Ankyloglossia

latch-on difficulties and, 193t

G

Galactagogues, 303–304, 468–470, 723
Galactoceles, 265, 266–267
Galactopoiesis, 67, 68t, 80, 329–330
Galactorrhea, 80
Galactosemia, 572–574
Galant reflex, 609, 609f
Gastroenteritis

infant, 552–554
breastfeeding implications, 554
breastmilk protections from, 111
dehydration signs, 553t

maternal, breastfeeding and, 463
Gastroesophageal reflux (GER), 290–291, 563,

569–571, 570b
Internet resources, 585

Gastroesophageal reflux disease (GERD), 571
Gastrointestinal anomalies and disorders, 

568–571
congenital heart disease and, 563
esophageal atresia/tracheoesophageal fistula,

568
gastroesophageal reflux, 569–571, 570b
imperforate anus, 571
low intake by breastfed infants with, 290–291
pyloric stenosis, 571

Genitalia
assessment of newborn, 609
New Ballard Score, 596

Gentian violet, for candidiasis, 257t, 259
Georgia, breastfeeding protection legislation in,

502
German Pediatric Society, on donor human milk

banks, 426
Germany, donor milk banking in, 412, 426
Gestational age, 591, 593–594, 596

New Ballard Score, 594, 595f, 596, 596f, 597f
physiologic characteristics affecting feeding/

nutrition, 593t
Gilbert’s syndrome, 314, 318
Glands of Montgomery, 71–72
Global Data Bank on Breast-Feeding, 4
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Global Strategy for Infant and Young Child Feed-
ing (WHO), 425

Gluten enteropathy, 575
GOBI (Growth, Oral rehydration, Breastfeeding,

and Immunization) Initiative (UNICEF),
425–426

Gonadotropin-releasing hormone, lactation and,
622–623, 623f

Gooing, language and communication develop-
ment and, 517

Gradual weaning, 724
Grief, chronic, 581
Grounded theory, 660

data analysis for, 670–671
Growth curves, US, breastfeeding underrepresen-

tation in, 280–282
Gruels, history of use of, 6
Guidelines for Perinatal Care (2002), 426
Guidelines for the Establishment and Operation of a

Donor Human Milk Bank (HMBANA), 410

H

Haberman feeder, 547–548, 547f, 565
Hand breast pumps, 325, 333–335

cylinder models, 334–335
rubber bulb models, 333–334
squeeze-handle models, 334, 334f

Hand expression, 207, 208f, 209
maternal employment and, 492–493
Mermet method of, 325

Harlequin color, in newborns, 604
Hawaii, breastfeeding protection legislation in,

502
Head, assessment in newborns, 606, 606f
Headaches, maternal, 475–476
Health Care Financing Administration’s Common

Procedure Coding System (HCPCS), 55,
56–57, 56b

Health organizations statements, US, 20
Health-maintenance organizations (HMOs),

211–212
Healthy People statements, US, 19
Hearing, assessment of newborn, 607
Heart disease, congenital, 561–563

Internet resources, 584
Heel to ear (New Ballard Score), 594
Helsinki, Declaration of, 667
Hemangiomas, 605–606

Heme oxygenase, 312
Hepatitis A vaccine, 526
Hepatitis B, 176, 178t

immunization, 526
Hepatitis C, 176–177, 178t
Herbs, 149, 470

galactagogues and, 723
Herpes simplex virus, 172–173, 174t, 178t, 254–255
Hib (Haemophilus influenzae type b) vaccine, 525,

526
Hindmilk

collection of, 304–305, 305b
feeding for preterm infants, 382–383

Hinson, Pardee, 41
Hip dysplasia, congenital, 551f
Historical research, 662–663
HIV, 167–168, 179t

breastmilk transmission risks of, 171b
counseling, 171–172
donor human milk banking and, 414–415
exclusive breastfeeding and, 168, 170
health-care practitioners and, 171
treatment and prevention, 170–171
WHO recommendations for MTCT prevention,

169–169b
Holophrasing, language and communication 

development and, 517
Home phototherapy, for jaundice, 232
Horlick’s Malted Milk, 9
Hormones

contraception using, 643–645
combined estrogen-progestin, 645
progestin-only, 644

during lactation, 74–79, 76f
cortisol, 77
low intake and alterations in, 294–295
oxytocin, 78–79
progesterone, 75
prolactin, 75–77
prolactin-inhibiting factor, 77–78
thyroid-stimulating hormone, 77

during pregnancy, 76f
Hospitalization, maternal, 482
Hospitals

care for breastfeeding ill children, 548–551
admission history, 550b
post-discharge rebound effect, 550–551
program characteristics, 549b

discharge planning, 210
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Hospitals (continued)
preterm infants, 396–398

lactation programs in, 38–40
development of, 41–44
workloads, 41, 42b

“Hot” and “cold” foods, 722–723
Hot treatments

breast engorgement and, 205
milk-ejection reflex and, 325

Human lymphotropic virus (HTLV-1), 177, 179t
Human Milk Banking Association of North Amer-

ica (HMBANA), 410
Human milk feeding. See Breastfeeding; Donor

human milk banking
Human Milk Storage for Healthy Infants and Children

(Williams-Arnold), 432
Human subjects’ rights, protection of, 667–668
Humanistic research perspective, 681
Hunger, crying and, 235
Hunter-gatherers, breastfeeding practices by, 5
Hydrocephalus, 560, 561
Hydrogels, nipple pain and, 225, 227t
Hymenal tags, 609
Hyperbilirubinemia, 232, 315, 318t. See also

Jaundice
Hyperthyroidism, 462
Hypertonia, 558–559b, 560
Hypnotics, 153, 155
Hypoestrogenecity, 621
Hypoestrogenemia, 634–635
Hypoglycemia, 201–204, 202t, 203b
Hypoplasia, of breast(s), 81
Hypotheses, for research, 665
Hypothyroidism

congenital, 574–575, 607
maternal, 461–462

Hypotonia, 557, 558–559b

I

IBFAT (Infant Breastfeeding Assessment Tool),
599, 600, 618

IBLCE Examination, 32, 34, 35t
Icterus, 312. See also Jaundice
Ill children, 541–585

allergies, 576–578, 577t
bronchiolitis, 555
congenital heart disease, 561–563
death of, 582–583

dehydration, 553–554
signs, 553t

diseases specific to particular cultures, 722
donor human milk banking and, 414
emergency room care, 552
feeding behaviors of, 541, 543–544
food intolerance, 579
gastroenteritis, 552–554
gastrointestinal anomalies and disorders,

568–571
esophageal atresia/tracheoesophageal fistula,

568
gastroesophageal reflux, 569–571, 570b
imperforate anus, 571
pyloric stenosis, 571

hospitalized, 548–551, 551f
admission history, 550b
post-discharge rebound effect, 550–551
program characteristics, 549b

inadequate weight gain strategies, 544–548
alternate feeding methods, 546–548
nasogastric tube feeding, 544, 546f
when direct breastfeeding ís insufficient,

544–546
infections, 552
Internet resources, 584–585
meningitis, 556–557
metabolic defects, 571–576

celiac disease, 575
congenital hypothyroidism, 574–575
cystic fibrosis, 575–576
galactosemia, 572–574
phenylketonuria, 572
type I diabetes, 575

milk collection and storage for, 543b
multiple infants, 237–238
neurological impairment, 557, 560–561

breastfeeding with, 558–559b
Down syndrome, 560
hydrocephalus, 561
neural tube defects, 560–561

oral/facial anomalies, 563–568
choanal atresia, 568
cleft lip and palate, 563–566, 565f, 567b
Pierre Robin sequence, 566, 568

otitis media, 556
perioperative care, 551–552
pneumonia, 555
psychosocial concerns, 579–581
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chronic grief and loss, 581
coping with siblings, 581
family stress, 579–581
magic-milk syndrome, 581

respiratory infections, 554–555
respiratory syncytial virus, 556
surgery for oral/facial anomalies, 564
team care for feeding difficulties in, 541, 542b

Illinois, breastfeeding protection legislation in, 502
Immigrants, breastfeeding perceptions of, 716–718
Immune system

breastmilk and, 117–122
donor human milk banking and, 414

Immunity
active versus passive, 117–118
breastfeeding and, 526

Immunizations
childhood, 525–526
maternal, 465

Independent variables, for research, 665
Indirect-acting bilirubin, 312
Induced lactation, 467–470

galactagogues and, 468–470
protocol, 469b

Infant(s). See also Breastfed infants; Infant assess-
ment; Newborns

breastmilk kilocalories ingested per kilogram by
age of, 99t

feeding, biological norm in, 5
health risks of manufactured infant milks for, 16
low milk supply conditions and, 283b
swallowing cross-section, 84f

Infant assessment, 591–616
behavioral

infant states, 611, 611f
neurobehavioral cues and reflexes, 614, 614t,

615f, 615t
psychosocial and breastfeeding by age,

612–613t
sleep/wake states, 613t, 614

effectiveness of breastfeeding
breastfeeding behaviors and indicators, 598
breastfeeding scales and tools, 598–600

gestational age, 591, 593–594, 596
New Ballard Score, 594, 595f, 596
physiologic characteristics affecting

feeding/nutrition, 593t
perinatal history, 591, 592t
physical, 600–611

abdomen, 609
back and spine, 609
birthmarks, 605–606
chest, 608–609
ears/eyes, 606–607
elimination, 610–611
extremities, 609–610
genitalia, 609
head, 606, 606f
mouth, 607–608
neck, 608
nose, 607
skin, 604–605
transitional, 600–601, 601–602t, 603

Infant Breastfeeding Assessment Tool (IBFAT),
599, 600, 618

Infant milk manufacturers, medical community
and, 12

Infant seats, gastroesophageal reflux and, 570b
Infant states, 611, 611f
Infectious illnesses, 552. See also Ill children
Infectious mastitis, 252–253
Informal stage, parent education and, 693
Infrasubmammary procedure, for breast augmen-

tation, 263
Initiation, lactation, 79–80

milk expression with pump and, 329–330
Innocenti Declaration (1990), 20, 22–23
Insurance, for lactation consultants, 53, 55
Intention to breastfeed, 731–732
Intercourse, postpartum, 633, 637–639
Internal consistency, in quantitative research, 674
International Board of Certified Lactation Consul-

tants, 34
International Board of Lactation Consultant 

Examiners (IBLCE), 32, 690
International Classification of Diseases, 9th ed. 

(ICD-9), 55
International Code of Marketing Breast-Milk Sub-

stitute, 20–22, 21b
International Labor Organization, 503
International Lactation Consultant Association

(ILCA), 31, 57
Internet resources

breast pumps, 361
breastfeeding, 26
breastfeeding education, 711
breastfeeding listservs, 49
breast-related problems, 273
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Internet resources (continued)
child health, 536
cultural context, 727
donor human milk banking, 426
drug therapy, 162
families, 743
ill children, 584–585
jaundice, 320
lactation consultants, 62
lactation education, 690
low intake in breastfed infants, 307
maternal employment, 507
maternal nutrition during lactation, 454
perinatal and intrapartum care, 214
postpartum care, 242–243
preterm infants, 400
research and theory, 684
viruses, 180
women’s health, 484

Interpretive research perspective, 681
Interrater reliability, in quantitative research, 672,

674
Intervention signs, perinatal, 211
Interviews, for research, 669
Intrapartum care. See Perinatal and intrapartum

care
Intrarater reliability, in quantitative research, 674
Intrauterine devices (IUDs), 642
Intravenous infusion, breastfeeding baby with,

551f
Inverted nipples, 72, 82, 83t

breast shells for, 354–355
low intake in breastfed infant and, 294
management of, 247–248
nipple pain and, 223

Involution, 67, 68t, 329. See also Weaning
Iodine, in breastmilk, 110
Ion trapping, medications and, 141
Iron, in breastmilk, 109

J

Japan, breastfeeding rituals in, 719, 719f
Jaundice, 232, 311–320

assessment of, 313–314, 313f
bilirubin encephalopathy, 316
breastmilk, 314
evaluation of, 316–318

diagnostic assessment, 317–318
evolutionary medicine theory on, 658

hyperbilirubinemia, 315
Internet resources, 320
management of, 318–319, 318t
neonatal, 312–313
postnatal pattern of, 314, 604

Joint Commission on Accreditation of Healthcare
Organizations ( JCAHO), 50

Journal of Human Lactation, 31

K

Kalahari Desert, breastfeeding practices in, 5
Kangaroo (skin-to-skin) care, 379f, 721, 721f

nonnutritive suckling and, 384–385
for preterm infants, mother’s milk volume and,

377–378
Kernicterus, 315, 316
Ketoconazole, for candidiasis, 257t
Korea, pregnancy and birth rituals in, 720

L

La Leche League International, 23
breastfeeding education by, 709
Lactation Consultant Department, 32
lactation consultant education by, 31
Leaders in, 37
publications, 490, 507

Lact-Aid (USA) feeding-tube device, 355
Lactation. See also Breastfeeding; Breastmilk; Lac-

tation programs
anatomy and physiology (See also Breast(s))

autocrine versus endocrine control, 79–80
breast structure, 69–72
breathing and suckling, 87–88
concepts to practice, 82–83
frequency of feedings, 89–90, 89f
galactopoiesis, 80
galactorrhea, 80
hormonal influences, 74–79, 76f
lactogenesis, 73–74
mammogenesis, 67–69
milk production, 79
newborn oral development, 83–85
pregnancy, 72–73
suckling, 85–87

libido-inhibiting influences of, 634–635
stages of, 67, 68t, 329–330

Lactation Consultant in Private Practice, The: The
ABCs of Getting Started (Smith), 59
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Lactation consultants (LCs), 31
assisting during first breastfeeding, 188f
average wage and consult time, 37t
breastfeeding education by, 709
career as, 35–37
certification, 32, 34–35
clinical care plans, 50–51
clinical issues

breast pumps, 342–345
breast-related problems, 270–271
child health, 525, 534–535
contraception, 645–646
culture, 725–726
family planning, 645–646, 646b
fertility, 645–646
infant gastroenteritis, 554
maternal employment, 503–505
maternal nutrition, 449–450
postpartum care, 241–242, 241f
postpartum depression, 477
prolactin and mechanically expressed milk,

329–330
sexuality, 645–646
viruses, 178

in community settings, 47
education, 37–38
effectiveness, 32, 33–34t
expert, 47
gaining clinical experience as, 36–37
history of, 31–32
history of educational programs for, 39t
Internet resources, 62
job interviews, 36
legal and ethical considerations, 51–53
in medical offices, 47–48
networking among, 48–49
optimizing first breastfeeding, 188–190
in private practice, 57–59, 59–60b
reimbursement for, 53, 54b, 55
reporting and charting, 49–50
required competencies, 46t
role development stages, 46–47
roles and responsibilities, 45–51
unique characteristics, 44–45
volunteer counselors and, 48

Lactation programs, 38–40
development of, 41–44
HCPCS codes for, 56–57, 56b
marketing for, 44
types of, 40b

workloads for, 41, 42b
workplace behaviors for, 45t

Lactational amenorrhea, 623–624, 623f
Lactational Amenorrhea Method (LAM),

631–632, 641–642
LACTNET, 49, 690
Lactocytes, 138, 139
Lactoengineering own mother’s milk, 383
Lactogenesis. See also Breastmilk

delay in, 277–279, 293
risk factors for delayed, 281b
stage I, 67, 68t, 73

markers of, 98
stage II, 67, 68t, 73–74

delay in, 74, 75t, 220
markers of, 98
milk expression with pump and, 329–330
tight junctions of, 74f

Lactose
in breastmilk, 105
intolerance, 579

Language and communication, child development
of, 517–520

Language barriers, cultural differences and,
715–716

Lanolin, purified, nipple pain and, 225, 227t
Lanugo (New Ballard Score), 594
Large for gestational age (LGA), classification of,

593
Large nipples, 248
LATCH Assessment Tool, 599, 600, 618
Latch-on, 190f

breast refusal, 232–234
breastfeeding effectiveness and, 598
difficulties, 192–197

assessment of mother’s breast and nipples, 
196

baby problems in, 196–197
establishing milk supply, 194–196
guidelines for, 195b
planning for, 194

length of time before, 598
nipple pain and, 222–223
PIBBS measure of, 407
positioning and, 191–192

Latex nipple shields, 351
Leaking, 230
Learned cultural values and beliefs, 713
Legal issues for lactation consultants, 51–53
Legislation, US, 20, 501–502
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Length. See also Weight gain, infant
infant growth in, 512–513

Lesbians, sexuality of breastfeeding for, 632
Lesions, breast, 254–255
Letdown, 78–79
Liability issues for lactation consultants, 51–53
Liebig’s Food, 9
Lipophilicity, medications and, 142
Literature, review of, 667

on breastfeeding practices, 4
Lobes, mammary, 69, 70f, 71f
Longest sucking burst, PIBBS measure of,

407–408
Loss, feelings of, 581
Low birth weight (LBW) infants. See also Breastfed

infants
classification of, 593
donor milk fortification for, 418–419
Harlequin color, 604
WHO Feeding Hierarchy for, 425

Lupus erythematosus, maternal systemic, 470–471
Luteinizing hormone, 77f, 622–623, 623f

M

Magic-milk syndrome, 581
Magnesium, in breastmilk, 109
Maintenance stage, of lactation, 329–330
Malabsorption syndrome, 420, 575
Maloney, Carolyn, 501–502
Mammalian evolution, 5
Mammary papilla, 71
Mammogenesis, 67–69, 68t
Mammoplasty, 261–265

augmentation, 263–265
feeding-tube devices and, 356
mastopexy, 263, 263f
reduction, 261–263

Managed care organizations, 55
Manganese, in breastmilk, 110
Manipulation, in experimental studies, 661
Manufacture and User Facility Device Experience

(MAUDE), 345
Manufactured infant milks, 16–18
Marmet, Chele, 267
Massage. See also Breast(s), massage

of babies by fathers, 736
Mastitis, 250–253

breast pain and, 260

selected antibiotics for, 251t
teaching plan, 253t
treatment for, 251–252
types of, 252–253

Mastopexy, 263, 263f
Maternal employment, 487–507. See also Mothers

breastfeeding support groups, 501
clinical implications, 503–505
community strategies, 501
decisions about breastfeeding and, 504b
effect on breastfeeding, 488–489
health-care providers and, 501
historical perspective, 488
Internet resources, 507
lactation consultants and, 501
management strategies, 489–493, 495–498,

500–501
adequate milk supply maintenance, 496–497
assessment checklist, 499t
breast pump use, 494b, 495f
day care decisions, 497
employer’s perspective, 500–501
enabling conditions, 497–498
expressing milk using pump, 490f
fatigue and loss of sleep, 496
hand expression and pumping, 492–493
human milk storage, 493, 495–496
lactation support programs, 498, 500, 500f
prenatal planning and preparation, 489–491
return to work, 491–492

married women with children under 6, 488t
national and international strategies, 501–503

International Labor Organization, 503
legislative support and public advocacy,

501–503
reasons for, 487

Maternal experience, theoretical framework of,
656

Maternal identity, theoretical framework of, 656
Maternal role attainment theory, 656
Matterson, Neil, 734–735
MAUDE (Manufacture and User Facility Device

Experience), 345
MBA (Mother-Baby Assessment Tool), 599, 619
McKenna, James, 533
Mead-Johnson cleft palate feeder, 547, 547f, 548,

566
Mead-Johnson Longitudinal Study of Infant Feed-

ing, 4
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Meaning, cultural, 719
Mechanical milk expression, 330–331. See also

Breast pumps; Donor human milk banking;
Expressed mothers’ milk; Hand expression

areolar compression for edema and, 207
maternal employment and, 490f, 492–493
for preterm infants, 348, 372–376

breast pump selection, 372–373
principles of, 372–376
schedule, 374
technique, 373–374
written pumping records, 374, 375f, 376

Meconium, 601, 611
Medicaid programs, 55

donor milk banking and, 426
Medical community

breastfeeding regulation by, 10–11
childbirth regulation by, 9–10
contraception regulation by, 11–12
infant milk manufacturers and, 12
regulation and industrialization of, 11

Medical Device Reporting database, 345
Medicare programs, 55
Medications. See also Drug therapy

breast refusal or latch problems and, 233
expressed mothers’ milk for preterm infants and

maternal use, 383–384
low intake in breastfed infant and, 294
milk production and, 220–221

MedWatch (medical device reporting program),
345

Mellin’s Food, 9
Memoing, in grounded theory, 670
Meningitis, 556–557
Meningocele, 560–561
Menses, postpartum cyclic, 631–632
Meperidine, 150
Metabolic defects, 571–576

celiac disease, 575
congenital hypothyroidism, 574–575
cystic fibrosis, 575–576
galactosemia, 572–574
Internet resources, 575
phenylketonuria, 572
type I diabetes, 575

Methadone, 150
Method of study, for research, 668–669
Metoclopramide, induced lactation and, 468–470
Miconazole, for candidiasis, 257, 257t

Microcephaly, 607
Micrognathia, 566
Migraine, maternal, 475–476
Milia, 605
Milk. See Breastmilk; Cow’s milk; Donor human

milk banking; Manufactured infant milks
Milk blisters, 261
Milk stasis, 228
Milk transfer

adequate signs of postpartum hydration and 
nutrition, 219t

preterm infants at breast in NICU, 390–396
algorithm of essential components in, 391t
estimating methods for, 392, 394
facilitation strategies, 394
factors influencing, 390–392
sustaining attachment for, 394–396, 395f

Milk-ejection reflex
breast pump problems and, 348
breast pump recommendations, 324–326
forceful, breast pain and, 260
full breasts and, 330
oxytocin and, 78–79

Milk/plasma ratio, of medications, 142
Minerals

in breastmilk, 108–110
for maternal nutrition, 449

Minnesota, breastfeeding protection legislation in,
502

Mist tents, for respiratory infections, 555
Mixed feeds, history of, 7–8
MMR (measles, mumps, rubella) vaccine, 525,

526
Models, 655–656. See also Theoretical models
Modified clutch position, 192f
Molding, of newborn head, 606
Mongolian spots, 605, 605f
Montgomery’s tubercles, 71–72
Moro reflex, 603, 604f, 615t
Morphine, 150
Mother-Baby Assessment Tool (MBA), 599, 619
Mothercraft manuals, 10–11
Mothers. See also Drug therapy; Lactogenesis; 

Maternal employment; Parent education;
Perinatal and intrapartum care; 
Women’s health

breastfeeding during pregnancy and fatigue for,
240

child communication with, 518–520
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Mothers (continued)
dietary intake, breastmilk and, 105
health risks of manufactured infant milks for, 16
illness

breastfeeding and, 463–465
hospitalization, breastfeeding and, 482
low intake in breastfed infants and obvious,

296
intention to breastfeed, 731–732
low intake in breastfed infants and, 293–296

breast surgery, 295
delayed lactogenesis, 293
hormonal alterations, 294–295
insufficient glandular development, 295–296,

356
inverted nipples, 294
medications and substances, 294
nipple shields, 294
psychosocial factors of, 296
stress, 293–294

low milk supply conditions of, 283b
nutrition, 437–454

allergens in breastmilk, 443–444
basics, 446–447
calcium needs and bone loss, 441–442
caloric needs, 438–439
clinical implications, 449–450
cultural influences on choices for, 722–723
dietary counseling steps, 446b
dietary goal during lactation, 444–446
dietary supplements, 442–443
exercise, 440–441
fluid needs, 439
foods that pass into milk, 443
Internet resources, 454
low intake in breastfed infants and, 296
macronutrients, 447–448
micronutrients, 448–449
questions about lactation and, 450–453b
risk assessment screening questions, 445b
risk factors during lactation, 444b
vegetarian diets, 442
weight loss, 439–440

surgery for, 465–466 (See also Surgery, breast)
Mother-to-child transmission (MTCT), 167, 168,

169–169b, 170
Mouth, assessment of newborn, 607–608
MTCT (mother-to-child transmission), 167, 168,

169–169b, 170

Multimedia presentations, 700–702
compact discs, 702
slides, 701
television, videotapes, and DVDs, 701
transparencies, 701

Multiple infants, 236–240
full-term twins or triplets, 237
managing breastfeeding for, 237f, 238–239
nutritional risk factors of, 444b
partial breastfeeding and human milk feeding,

239–240
preterm or ill, 237–238

Multiple sclerosis, maternal, 471
Multivariate analysis, 677
Myelomeningocele, 560–561
Myoepithelial cells, of breast, 69

N

Naftifine, for candidiasis, 257
Nails, assessment of newborn, 610
Narrative charting, 49, 50b
Nasogastric tube feeding, 544, 546f

infant with congenital heart disease, 563
infant with gastroesophageal reflux, 570
Pierre Robin sequence, 566

Nasopharyngeal intubation
choanal atresia and, 568
Pierre Robin sequence and, 566

National Center for Health Statistics
US growth curves, 280–281, 285b

National Certification Corporation for Neonatal
and Obstetric Nurses, 34

National Commission on Donor Milk Banking, 411
National Health and Nutrition Examination Sur-

vey (NHANES), 3
National Health Interview Survey, 3
National Survey of Family Growth (NSFG), 3
Natural family-planning (NFP) methods, 643
Naturalistic research perspective, 681
Near-term infants, 286. See also Preterm infants

34 to 36 “weekers”, 197–198, 198f
Neck, assessment of newborn, 608, 608f
Necrotizing enterocolitis (NEC), 420
Neonatal Oral Motor Assessment Scale

(NOMAS), 85, 600
Neonatal Continuous Positive Airway Pressure

(NCPAP), nonnutritive suckling and,
384–385, 385f
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Neonates. See Newborns
Nestle’s Milk Food, 9
Network sampling, 668
Neural tube defects, 560–561

Internet resources, 585
Neurofibromatosis, cutaneous, 605
Neurological abnormality

nonspecific, low breastmilk intake and, 291
oral-motor dysfunction and, 287

Nevi, 605
New Ballard Score, 595f

intrauterine growth and, 596, 597f
neuromuscular signs of maturity, 594, 596f
physical signs of maturity, 594, 596

New York State, breastfeeding protection legisla-
tion in, 502

Newborns. See also Breastfed infants, low intake in;
Feeding methods, alternate; Feeding posi-
tions

C-hold, 189, 189f
drugs to avoid in breastfeeding mothers of, 145t
early feedings, 186–190, 188f
feeding amounts for first five days, 196t
first-day sleep patterns of, 187t
hydration and nutrition in, 217–221

adequate intake signs, 218
adequate milk transfer signs, 219t
expected daily intake, 218t
milk supply for, 218

jaundice in, 232
libido and bonding with, 633–634
nipple pain and tongue-tie in, 223
oral development of, 83–85
problems causing latch-on difficulties for,

196–197
transitional assessment, 600–601, 601–602t, 603

Newman’s ( Jack) All Purpose Nipple Ointment,
256, 257t

Nipple(s), 71f. See also Nipple pain; Nipple shields
absence of duct pore openings, 248
accessory, 72
creased postfeed, 224f
functional classification of, 82, 82f, 83t
infections of, 258–259b, 260
inverted or flat, 247–248
large or elongated, 248
latch-on difficulty and, 196
pinch test of, 72, 82, 82f
postfeed appearance, 223–224, 224f

pregnancy and, 68
rashes of, 254–255, 255b
Raynaud’s phenomenon of, 260–261
structure of, 69, 71, 72
trauma to, feeding-tube devices and, 356

Nipple confusion, 233, 398
Nipple enhancers, 248
Nipple expander device, 233
Nipple pain, 221–228. See also Candidiasis

assessment of, 223–224
breast pumps and, 347–348
breastfeeding during pregnancy and, 240
clinical care plan for, 226t
creams and gels for, 225–228, 227t
infection as cause for, 224–225
mastitis and, 250
mechanical causes of, 222–224
oral-motor dysfunction and, 289
treatment for, 225
types of, 221–222

Nipple shields, 200–201, 201f, 248, 349–354
breast shells, 350f, 354–355
development of, 349–350
historical examples, 349f, 350f
low intake in breastfed infant and, 294
nipple pain and, 225
for preterm infants at breast in NICU, 395–396,

395f
professional responsibilities with, 352, 354
quick guide to, 353–354b
research, 350–351, 351t
selection and use, 351–352
silicone, 350f
types, 351, 352t
weaning from, 352, 396

Nitrogen, nonprotein, in breastmilk, 106
NOMAS (Neonatal Oral Motor Assessment

Scale), 85, 600
Nominated sampling, 668
Noninfectious mastitis, 252–253
Nonnutritive suckling, 86, 286, 384–385, 386f. See

also Oral-motor dysfunction
Nonparametric statistical procedures, 674, 675,

676t
Nonprobability sampling, 668
Nose, assessment of newborn, 607
Novice lactation consultants, 46
NSAIDS (non-steroidal anti-inflammatory agents),

149–150
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Nuclear families, 729. See also Families
Nucleotides, in breastmilk, 106
Nuremberg Code, 667
Nurse practitioners, US, 55
Nurses, US

average annual income of, 36t
breastfeeding education by, 708

Nursing Child Assessment Feeding Scale
(NCAFS), 657

Nursing Diagnosis and Nursing Care Plan, County
of Orange, 51, 52b

Nursing Mother, Working Mother (Pryor), 507
Nursing Mothers’ Association of Australia, 23. See

also Australian Breastfeeding Association
Nursing-bottle caries, 527
Nutrition During Pregnancy and Lactation: An Imple-

mentation Guide (Institute of Medicine),
445–446, 445b, 537

Nuts allergy, 577, 577t
Nystatin, for candidiasis, 256, 257t

O

Obesity, childhood, 532
Observational research, 662
Observations, for data collection, 669
Odds ratio (OR), 675–677, 677t
Older parents, educational materials for, 705–706
On the Origin of Species by Means of Natural Selection

(Darwin), 657
Operational definitions, for research, 665–667
Oral/facial anomalies, 563–568

Internet resources, 585
Oral-motor dysfunction, 286–287, 289–290, 290f,

291b
Orofacial development, 527–528
Ortolani’s maneuver, 609–610
Osteoporosis, breastfeeding and, 450b
Otitis media, 114–115, 556
Outcome variables, for research, 665
Ovulation

breastfeeding frequency, duration and, 625–628
fertility and, 622–623
lactation and, 623f
lactational amenorrhea and, 624

Own mother’s milk, lactoengineering, 383
Oxiconazole, for candidiasis, 257
Oxygenation

early breastfeeding and, 385–386, 389f

Pierre Robin sequence and, 566
respiratory infections and, 555

Oxytocin, 78–79
milk expression with pump and, 328, 330, 348
release and effect of, 79f

P

Pacifiers, 230–231
Pallor, in newborns, 604
Papaldai, for cup feeding, 199
Papua New Guinea, breastfeeding practices in, 5
Papyrus Ebers, 4
Parametric statistical procedures, 674–675, 676t
Parent education, 692–694
Parent-child interaction model, 656–657
Participatory action, 663
Partnerships, lactation consultant, 59
Passive language, 517
Pasteurization of donor human milk, 422–425

in constant water bath, 423f
effects of, 424–425, 424t
frozen, 424f
preparation for, 422f

PCOS (polycystic ovarian syndrome), 462
Peanut allergy, 443–444, 577, 577t
Pediarix vaccine, 526
Pediatric Nutrition Handbook (AAP), 426
Pediatric Nutrition Surveillance System (PedNSS),

4
Pedicle technique, for breast reduction, 262
Peer counselors, 739, 740t
Periareolar technique, for breast augmentation,

263
Perinatal and intrapartum care, 185–214

basic feeding techniques guidelines, 210–211
breast edema, 206–207
breast engorgement, 205–206
breastfeeding assessment, 209
breastfeeding flow chart, 194f
Cesarean births, 204–205
discharge, 211–212
discharge planning, 210, 396–398
early feedings, 186–190, 188f

baby watching cues, 191b
C-hold, 189, 189f
first-day sleep patterns, 187t

events predicting stop to breastfeeding, 209t
feeding methods, 198–201
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cups, 198–199, 199f
finger, 199, 199f, 200b

feeding positions, 191–192, 191f, 192f
hand expression, 207, 208f, 209
hypoglycemia, 201–204, 203b

definition by age of, 202t
Internet resources, 214
intervention signs, 211
latch-on difficulties, 192–197, 195b
neonatal feeding amounts, 196t
nipple shields, 200–201, 201f
preparation for breastfeeding, 185–186
34 to 36 “weeker,” 197–198

Persistence in Breastfeeding: A Phenomenological Inves-
tigation (Bottorff), 659

Personal stage, parent education and, 693
Petechiae, in newborns, 604
Phagocytes, in breastmilk, 118
Phenomenology, 659

data analysis, 670
Phenylalanine-free (PHE-free) formula, 572, 573b
Phenylketonuria (PKU), 572, 573b
Philippines, breastfeeding rituals in, 719
Phototherapy, for jaundice, 232, 318–319
Physically challenged mothers, 472–473, 475

baby care guidelines, 474b, 475b
seizure disorders, 473, 475

Physicians, breastfeeding education by, 709
Physiological jaundice, 232
Piaget, Jean, 515t, 516–517, 516t
PIBBS (Preterm Infant Breastfeeding Behavior

Scale), 407–408, 600
Pierre Robin sequence, 566, 568
Pierre Robin syndrome, 607
Pigeon nipple, 548, 548f
Pituitary dysfunction, 462
Placebo effect, 719
Planned behavior, theory of (TPB), 658–659
Plantar surface (New Ballard Score), 594, 596
Playing with babies, father’s role in, 736
Playtex nipple set, 548
Plethora (skin color), 604
Plugged ducts, 248–250

breast cancer and, 268–269
breast pain and, 260
galactoceles and, 265
mastitis and, 250
self-care for, 249b

Pneumococcal vaccine, 525–526

Pneumonia, 555
Poison ivy, maternal, 481
Poland, donor milk banking in, 412
Polio vaccine, inactivated, 525
Polycystic ovarian syndrome (PCOS), 462
Polydactyly (extra digits), 610
Polymastia, 72
Popliteal angle (New Ballard Score), 594
Population, for research, 668, 675
Port wine nevus, 605
Positivist and postpositive research perspectives,

681
Postpartum care, 217–243

breast massage, 228, 229f
breastfeeding during pregnancy, 240–241
clinical implications, 241–242, 241f
clothing, leaking, bras, and breast pads, 228, 230
engorgement, 228
fathers and, 734
hydration and nutrition, 217–221

adequate intake signs, 218
adequate milk transfer signs, 219t
expected daily intake, 218t
milk oversupply for, 221
milk supply for, 218–220
temporary low milk supply, 220

infant concerns, 230–236
breast refusal and latching problems,

232–234
crying and colic, 234–236
jaundice, 232
later breast refusal, 234
pacifiers, 230–231
stooling patterns, 231–232, 231t

Internet resources, 242–243
involution, 228
multiple infants, 236–240

full-term twins or triplets, 237
managing breastfeeding for, 237f, 238–239
partial breastfeeding and human milk feed-

ing, 239–240
preterm or ill, 237–238

nipple pain, 221–228
clinical care plan for, 226t
creams and gels for, 225–228
creams and gels risks, 227t
treatment for, 225

seclusion period, 720
social support, 732
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Postpartum depression. See Depression, postpar-
tum

Postpartum thyroiditis, 462
Postterm infants, classification of, 591
Posture (New Ballard Score), 594, 596f
Potentiality, research problem, 664
Power analysis, sample size using, 671
Predictive validity, for quantitative research, 674
Pregnancy

breast development and, 68, 72–73
breastfeeding during, 240–241, 444b
HIV and, 170
hormones during, 76f, 77f
postpartum libido and fear of, 634
weight loss after, 439–440

Pregnancy Discrimination Act of 1978, 502
Prelacteal feeds, history of, 7
Premature infants. See Preterm infants
Preterm breastmilk, 110–111
Preterm Infant Breastfeeding Behavior Scale

(PIBBS), 407–408, 600
Preterm infants, 367–401. See also Near-term 

infants
assessment document for, 393f
Breastfeeding Behavior Scale (PIBBS), 407–408
breastfeeding in NICU, 384–396

milk transfer during, 390–396
nonnutritive suckling, 384–385, 386f
physiology research on, 387–388t, 389f
progression of, 390, 390f
research on physiology of, 385–386, 388–390

breastfeeding initiation and duration rates, 370
classification, 591
discharge planning for postdischarge breastfeed-

ing, 396–398
alternate feeding methods, 398
determining need for extra feedings, 397–398

donor human milk for, 416–418
drugs to avoid in breastfeeding mothers, 145t
expressed mothers’ milk, 378–384

collection and storage guidelines, 378–379,
380t

commercial nutritional additives, 382
delivery methods, 383
hindmilk feeding, 382–383
maternal medication use, 383–384
preparation for feeding, 379–380
volume restriction status, 382

warming for feeding, 380
fathers’ roles, 734
human milk suitability for, 367–368, 369t
Internet resources, 400
maternal milk volume maintenance, 376–378

guidelines for, 376, 376b
preventing low volume, 376–377
skin-to-skin (kangaroo) care, 377–378
strategies to increase low volume, 377t

mechanical milk expression, 348, 372–376
breast pump selection, 372–373
principles of, 372–376
schedule, 374
technique, 373–374
written pumping records, 374, 375f, 376

mothers of, 368–370
multiple, 237–238
with neural tube defects, 560
postdischarge management, 398–399
research-based lactation support services,

370–372
alternatives to exclusive, long-term breast-

feeding, 370–371
decision to breastfeed, 370
facilitating an informed decision, 370
models for hospital-based, 371–372

Prevnar vaccine, 525
Priming stage, of lactation, 329
Private lactation consultant practice, 57

business of, 57–58
do’s and don’ts of, 59–60b
partnerships in, 59
payments and fees for, 58–59

Probability sampling, 668
Problem, research, 663–665
Problem-oriented charting, 49, 51b
Proficient lactation consultants, 47
Progesterone

fertility and, 622–623
lactation and, 75

Progestin-only hormonal contraception, 644
Prolactin

lactation and, 75–77, 623
libido and, 634
milk expression with pump and, 328–329

clinical implications, 329–330
release and effect of, 79f

Prolactin receptor theory, 77
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Prolactin-inhibiting factor (PIF), 77–78
Protein

in breastmilk, 106
for maternal nutrition, 447–448

Protest stage, of separation anxiety, 523–524
Protraction, of nipples, 72, 82, 82f, 83t
Psychosocial factors

ill children, 579–581
low intake in breastfed infants, 296
postpartum libido and, 634

Psychosocial theory of development (Erikson),
515, 515t

Psychotherapeutic agents, 153, 154–155t, 155–157
antidepressants, 155–156
antimanics, 156
antipsychotics, 156–157
sedatives and hypnotics, 153, 155

Public breastfeeding, cultural perceptions of,
718–719

Pumping. See Mechanical milk expression
Purpose, research, 663–665
Purposive sampling, 669
Pyloric stenosis, 571

Q

Quadruplets, 236–240
Qualitative research, 659–660

applications of methods to, 669–671
data analysis, 670–671
data collection, 670
sampling, 669–670
trustworthiness of, 671

discourse analysis, 660
ethnography, 660
grounded theory, 660
guidelines for evaluation of, 679t
phenomenology, 659
questions for, 664t

Quantitative research, 660–662
applications of methods to, 671–672, 674–678

data analysis, 674–677
data collection, 672
reliability and validity, 672, 674
results, discussion, conclusions, and dissemi-

nation, 677–678
sampling and sample size, 671–672

correlational studies, 661

descriptive studies, 660–661
experimental studies, 661–662
guidelines for evaluation of, 679t
questions for, 664t

R

Race, childbearing, breastfeeding and, 732
Radiocontrast agents, 159

milk concentrations of, 161t
Radioisotopes, 159

diagnostic studies of mothers using, 481
reducing infant’s exposure, 481b

guidelines on, 159–160t
Random assignment, of samples, 671–672
Randomization

in experimental studies, 661
for parametric statistical procedures, 675

Rashes, of breast, 254–255, 255b
Raynaud’s phenomenon of the nipple, 260–261
Reading to babies, father’s role in, 736
Reasoned action, theory of (TRA), 658–659
Receptive language, 517
Recommendations for Collection, Storage and Handling

of a Mother’s Milk for Her Own Infant in the
Hospital Setting (Arnold), 432

Red Book (AAP), 426
Reflexes, child

cremasteric, 609
development of, 514
Galant, 609, 609f
Moro or startle, 603, 604f, 615t
neurobehavioral, 614, 615t
rooting, 85, 189, 615t

as breastfeeding effectiveness indicator, 598,
598f

nipple pain and, 223
PIBBS measure of, 407

stepping, 610, 610f
suck, 608
sucking, 607, 615t
suckle, 83
suckling, 607f
suck-swallow, 557
tonic neck, 608, 608f

Reflexes, mother. See Milk-ejection reflex
Reimbursement, for lactation consultants, 53, 54b,

55
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Reimbursement Tool Kit, The (ILCA), 57
Relactation

feeding-tube devices and, 356
women’s health and, 467

Relative risk (RR), 675–677, 677t
Relativism, ethnocentrism versus cultural, 714–715
Reliability, for quantitative research, 672, 674
Reporting. See Charting
Research. See also Research methods

clinical practice use of, 680
elements of, 663–669

data analysis, 669
data collection methods, 669
hypotheses, 665
operational definitions, 665–667
problem and purpose, 663–665, 664t
protection of human subjects’ rights, 667–668
review of literature, 667
study method, 668–669
variables, 665

evaluation for use in practice, 678, 679t, 680
Internet resources, 684
terms for, 687

Research methods, 659–663
feminist, 663
historical, 662–663
observational, 662
participatory action, 663
perspectives, 680–682

critical or emancipatory, 681–682
naturalistic, humanistic, or interpretive, 681
positivist and postpositive, 681

qualitative, 659–660
applications of methods to, 669–671
discourse analysis, 660
ethnography, 660
grounded theory, 660
phenomenology, 659
questions for, 664t

quantitative, 660–662
applications of methods to, 671–672, 674–678
correlational studies, 661
descriptive studies, 660–661
experimental studies, 661–662
questions for, 664t

Respiratory illness
breastmilk protections from, 111, 114
infant, 554–555

Respiratory syncytial virus, 556

Retracted nipples, 82, 82f, 83t. See also Inverted
nipples

breast shells for, 354–355
nipple pain and, 223

Reverse pressure softening, for breast edema, 207
Reverse-cycle breastfeeding, 496
Rheumatoid arthritis, maternal, 471–472
Rickets, vitamin D and, 527
Right to Breastfeeding Act (1999), 501–502
Risk ratio (RR), 675–677
Rituals, cultural meaning and, 719
Rocking babies, father’s role in, 736
Rooting reflex, 85, 189, 615t

as breastfeeding effectiveness indicator, 598,
598f

nipple pain and, 223
PIBBS measure of, 407

Ross Laboratories Mothers Survey, 4
Rotavirus vaccine, 526
Rotch, Thomas, 9, 11
Royal Australasian College of Physicians, 426
Royal College of Paediatrics and Child Health,

412
Rubber bulb hand breast pumps, 333–334
Rubber nipple shields, 351
Rubella, 176, 179t
Rusty-pipe syndrome, 267

S

Saline-filled breast implants, 263–265
Sampling, 668–669

parametric versus nonparametric analysis and,
675

for qualitative research, 669–670
for quantitative research, 671–672

Sandwich analogy, 192
Scandinavia, donor milk banking in, 412, 426
Scarf sign (New Ballard Score), 594
Scott, JoAnne, 32
Seclusion period, postpartum, 720
Secretory immune system, 117
Sedatives, 153, 155
Seizure disorders, maternal, 473, 475, 475b
Seldane, antifungal drugs contraindications for,

256
Selenium, in breastmilk, 109
Self-care theory, 658
Self-efficacy theory, 658
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Self-organization, 611
Self-report questionnaires, 669
Senses, development of, 513
Sentences, complete, language and communica-

tion development and, 517
Separation anxiety, 523–525
Setting, research, 668
“Setting sun” sign, 561
Sexual abuse, childhood, 741–742, 742b
Sexuality, 621, 632–639. See also Family planning

behavior during lactation, 637–639
first postpartum intercourse, 637
postpartum coital frequency, 637–639
variations in cultural beliefs about, 719–720

clinical implications, 645–646
fertility, contraception and, 622f
libido and, 632–636

common factors unrelated to breastfeeding,
633

lactation and inhibition of, 634–635
male response to breastfeeding, 637
parturition and inhibition of, 633–634
pregnancy, birth, lactation and, 636–637

Shadowing, 37, 38b
Shared cultural values and beliefs, 713, 715f
Sialic acid, in breastmilk, 511
Siblings, ill children and, 581
Side-lying (feeding) position, 191, 192f

infant with hydrocephalus, 561
infant with neural tube defects, 561
left-lateral, gastroesophageal reflux and, 570b
positive and negative elements of, 193t

Silicone breast implants, 263–265
Silicone nipple shields, 350f, 351
Simple random sampling, 668
Singing to babies, father’s role in, 736
Single women, sexuality of breastfeeding and, 

632
Single-use breast pumps, 347b
Sinuses, breast structure and, 69
Skill acquisition model, 46–47
Skin

New Ballard Score, 594
newborn assessment, 604–605

Skin turgor, 604–605
Skin-to-skin (kangaroo) care, 379f, 721, 721f

nonnutritive suckling and, 384–385
for preterm infants, mother’s milk volume and,

377–378

Sleeping patterns
crying and, 517–518
first-day patterns of neonates, 187t

Sleeping position, gastroesophageal reflux and,
570b

Sleep/wake states, 611f, 613t, 614
Small for gestational age (SGA), classification of,

593
Smillie, Christina, 259
Smillie, Tina, 55
Smith, Hugh, 10
Smith, Linda, 32, 59
Smoking, maternal, 235, 294, 480–481
Snowball sampling, 668
Snowe, Olympia, 502
SOAP or SOAPIE method, 50, 51b
Social context for breastfeeding, history of, 8–9
Sodium, in breastmilk, 108
Soft spots. See Fontanelles
Solicited sampling, 668
Solid foods, 528–529, 531–532. See also Foods

delaying, 531–532
diet choices, 529, 531
feeding location selection, 531
fun finger foods, 532b
introducing, 528–529, 530t
quick, easy to prepare, 531b

Soranus, 4
Spanish-speaking women

breastfeeding phrases for use with, 717t
lactation support for, 715–716

Spermicidal cream, jelly, foam, or foaming tablets,
643–644

Spina bifida, 560–561
Spinal cord injuries, maternal, 472
Spine, assessment of newborn, 609
Spitting up. See Gastroesophageal reflux
Spoon-feeding, 357
Square window (New Ballard Score), 594
Squeeze-handle hand breast pumps, 334, 334f
Stable stage of families, theory on, 730
Staphylococcal infections, treatment for, 258–259b
Staphylococcus aureus

mastitis and, 251
nipple pain and, 225

Startle reflex, 603. See also Moro reflex
Starvation jaundice, 232, 311, 314–315, 318
Stepping reflex, 610, 610f
Sterilization, female, 639, 641
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Steroid levels, ovarian, 633
Stooling patterns

assessment of infant, 610–611
breastfeeding and infant, 231–232, 231t

“Stork bites,” 605
Stranger distress, development of, 523
Stratified random sampling, 668
Strawberry hemangiomas, 605–606
Streptococcus group B, maternal, 464–465
Stress

family, ill children and, 579–581
low intake in breastfed infant and, 293–294
mastitis and, 250

Subclinical lactation mastitis, 252
Suck, definition of, 85
Suck reflex, 608. See also Suck-swallow reflex
Sucking, PIBBS measure of, 407–408
Sucking reflex, 607, 615t
Suckle, definition of, 85–86
Suckle reflex, 83
Suckling, 85–87. See also Milk transfer

as breastfeeding effectiveness indicator, 598
breathing and, 87–88, 385–386, 389f
cycle of, 87f
fertility and, 624–628

breastfeeding frequency, duration and,
625–628, 626f

ineffective, 286–287, 289–290, 290f, 291b
nipple pain and, 222–223
problems, feeding-tube devices and, 355
rhythm and rate of

nipple pain and, 223
Suckling reflex, 607f
Suck-swallow reflex, neurological impairment and,

557
Sudden infant death syndrome (SIDS), 533, 658
Suitability, research problem, 664
Sulpride, induced lactation and, 468–470
Supernumerary breasts, 72
Supplemental Nutrition System (USA) (feeding-

tube device), 355
Supplements, dietary

fertility and, 628, 629f
maternal nutrition during lactation and,

442–443
vitamins, for maternal nutrition, 449

Supply-demand response, 80
Support systems

for breastfeeding, 732

for fathers, 735
Surgery, breast

breast lumps and, 265–267
fibrocystic disease, 267
galactoceles, 266–267

feeding-tube devices and, 356
Internet resources, 273
low intake in breastfed infants and, 295

Surgery, child
with congenital abnormalities, 420
esophageal atresia/tracheoesophageal fistula,

568
Suspensory ligaments, 70
Swaddling and carrying infants, 721–722
Swallowing. See also Suck-swallow reflex

as breastfeeding effectiveness indicator, 598
cross-section, adult versus infant, 84f
PIBBS measure of, 407–408

Systematic sampling, 668
Systemic immune system, 117

T

Technological context for breastfeeding, history of,
9

Teen mothers, 736–737
educational materials for, 704–705, 705b
lactation questions by, 451b
nutritional risk factors of, 444b

Teeth
supernumerary, 608
weaning and permanent molars, 725

Teething, weaning and, 725
Telangiectatic nevi, 605
Telegraphic speech, language and communication

development and, 517
Temperament, child, 523, 524t
Tennessee, breastfeeding protection legislation in,

502
Terfenadine, antifungal drugs contraindications

for, 256
Term infants, classification of, 591
Test weighing, 303, 303b, 304b
Test-retest reliability, in quantitative research, 674
Texas, breastfeeding protection legislation in, 502
Theca lutein cysts, 462–463
Theoretical coding, in grounded theory, 670
Theoretical models, 655–659

bonding and attachment, 657
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Darwinian and evolutionary medicine, 
657–658

Internet resources, 684
maternal role attainment, 656
parent-child interaction, 656–657
planned behavior, 658–659
reasoned action, 658–659
self-care, 658
self-efficacy, 658

Theoretical sampling, 669
Thiazide diuretics, low intake in breastfed infant

and, 294
Third-party payments, for lactation consultants,

53, 55
34 to 36 “weekers”

breastfeeding, 198f
perinatal and intrapartum care for, 197–198

Thrush. See Candidiasis
Thyroid and antithyroid medications, 157–158
Thyroid disease, 461–462
Thyroid-stimulating hormone, 77
Tight junctions, 73–74, 74f
Tongue-tie. See Ankyloglossia
Tonic neck reflex, 608, 608f
Touching, permission for, 51–52
Traction, breastfeeding baby in, 551f
Traditional families, 729. See also Families
Transareolar technique, for breast augmentation,

264
Transferability, of research, 671
Transient nipple soreness, 222
Transitional milk, 98
Triplets, 236–240

full-term, 237f
managing breastfeeding for, 238

Trisomy 21, 560
Trunk incurvation reflex, positive, 609, 609f
Tuberculosis, maternal, 464
Twins, 236–240

feeding positions for, 237f
full-term, 237
maternal phenylketonuria and, 572

U

Ultrasound, for breast engorgement, 205, 206t
Unconjugated bilirubin, 312
United Kingdom Association of Milk Banks

(UKAMB), 412

United States
average annual income of nurses in, 

36t
breastfeeding in, 12–13
breastfeeding legislation in, 501–503
breastfeeding promotion in, 19–20
breastfeeding rituals in, 719
donor milk banking and, 426
Recommended Childhood Immunization

Schedule, 525
United States Breastfeeding Committee (USBC),

20
Upper respiratory tract infections, maternal,

breastfeeding and, 463
Upright feeding position, 544, 544f

cleft lip and palate, 565
gastroesophageal reflux, 570b
neurological impairment, 558–559b
Pierre Robin sequence, 566
respiratory infections, 555

Uridine diphosphate glucuronyl transferase
(UGT1A1), 312, 314, 318

Urinary tract infections (UTIs), maternal, breast-
feeding and, 463–464

US Breastfeeding Committee, 502–503
Used breast pumps, 346b
Uterine bleeding, dysfunctional, 465
Uterine contractions, breastfeeding during preg-

nancy and, 240

V

Vaccine Adverse Event Reporting System
(VAERS), 526

VACTERL defects, 568, 571
Vaginal dryness, 635
Validity, for quantitative research, 672, 674
Variables, for research, 665

parametric versus nonparametric analysis and,
675

Varicella, 173–175
Vasectomy, 639
Vasospasm, 260–261
Vegetarian diets, 442, 451–452b
Vernix caseosa, 604
Very low birth weight (VLBW) infants, 418–419,

593
Via Christi Breastfeeding Assessment Tool,

599–600, 620
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Viruses 167–180
chickenpox/varicella, 173–175
cytomegalovirus, 175
hepatitis B, 176
hepatitis C, 176–177
herpes simplex, 172–173, 174t
HIV

breastmilk transmission risks, 171b
counseling, 171–172
exclusive breastfeeding and, 168, 170
health-care practitioners and, 171
treatment and prevention, 170–171
WHO recommendations for MTCT preven-

tion, 169–169b
human lymphotropic, 177
in human milk, 178–179t
implications for practice, 178
Internet resources on, 180
mother-to-child transmission, 167
rubella, 176
West Nile, 177–178

Vitamin A, in breastmilk, 107
Vitamin B6, in breastmilk, 108, 451b
Vitamin B12, in breastmilk, 108
Vitamin D

in breastmilk, 107, 450b
rickets and, 527

Vitamin E, in breastmilk, 107–108
Vitamin(s), for maternal nutrition, 448–449, 452b
Vitamin K, in breastmilk, 108
Volunteer sampling, 668

W

Washington (state), breastfeeding protection legis-
lation in, 502

Water, maternal nutrition during lactation and,
452b

Weaning. See also Involution
breast refusal and, 234
breastfeeding during pregnancy and, 240
culture and, 723–725
social support and, 732
types of, 724–725

Weight gain, infant, 512–513. See also Test weighing
CDC growth charts of

breastfed boys in first twelve months, 284f
breastfed girls in first twelve months, 284f

inadequate first month, 286
negative cycle of milk intake and, 279f
positive cycle of milk intake and, 278f
as weaning criteria, 724–725

Weight loss, after pregnancy, 439–440, 444b, 452b
West Nile virus, 177–178, 179t
Wet-nursing

history of, 5–6
variations in cultural beliefs about, 720

Whisper Wear breast pump, 331
White blood, 97
White cells, 118f

lymphocytes, 118–119
phagocytes, 118

Whittlestone Breast Expresser, 331, 332f
WIC Participant Characteristics Study, 4
Wichita State University School of Nursing,

breastfeeding education course, 690
Woman to Mother: A Transformation (Bergum), 659
Womanly Art of Breastfeeding, The (La Leche League

International), 507
Women, Infants, and Children (WIC) Program,

US, 19–20, 37
Women’s health, 459–484

acute illness and infections, 463–465
dysfunctional uterine bleeding, 465
group B streptococcus, 464–465
tuberculosis, 464

asthma, 480
autoimmune diseases, 470–472

multiple sclerosis, 471
rheumatoid arthritis, 471–472
systemic lupus erythematosus, 470–471

blood donations, 466–467
endocrine and metabolic functioning, 459–463

cystic fibrosis, 463
diabetes, 459–461
pituitary dysfunction, 462
polycystic ovarian syndrome, 462
theca lutein cysts, 462–463
thyroid disease, 461–462

headaches, 475–476
illness and hospitalization impact, 482
immunizations, 465
induced or adoptive lactation, 467–470
Internet resources, 484
physical challenges, 472–473, 475

baby care guidelines for, 474b
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poison ivy dermatitis, 481
postpartum depression, 476–478, 478t, 479t,

480
radioisotopes for diagnostic studies and, 481,

481b
relactation, 467
smoking, 480–481
surgery, 465–466, 466b

Working and Breastfeeding (La Leche League Inter-
national), 507

Working mothers. See Maternal employment
Workplace behaviors, female, 45t
World Alliance for Breastfeeding Action, 23
World Fertility Surveys, 4
World Health Organization

growth charts development by, 281

Multinational Study of Breastfeeding and Lacta-
tional Amenorrhea, 627–628, 627b

Multinational Study of Breastfeeding and the
Return of Menses, 631

World Health Organization/UNICEF
Baby-Friendly Hospital Initiative, 23
breastfeeding definitions for databank of, 667
on donor human milk banking, 425–426
Innocenti Declaration (1990), 22–23, 22b

Y

Yin-yang theory, maternal nutrition and, 723

Z

Zinc, in breastmilk, 108–109
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