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Clinical Lactation Practice: 20 Years of Evidence

Karen Wambach, Suzanne Campbell, Sara Gill, Joan Dodgson, Titi Abiona , and M. Jane
Heinig

International Board Certified Lactation Consultants come from many
backgrounds including nursing, midwifery, medicine, medical and nursing education,
public health, occupational therapy, anthropology, dietetics and nutrition, speech therapy
and pathology, physical therapy, and social work. As practitioners devoted to promoting
and supporting breastfeeding among childbearing women, lactation consultants depend

on a vast multidisciplinary knowledge base to support their practices, with evidence-

based knowledge considered the gold standard.’

Over the past twenty years there has been an evolution of methods used in
breastfeeding related research. This evolution has been a product of several factors
including: 1) an increased knowledge base which results in the increased use of
controlled experimental designs;>” 2) increased attention to definitions of infant
feeding practices * and outcomes; 3) increased opportunities for funding (affecting
methods, sample size, and sophistication); and 4) multi-disciplinary collaboration. As
the evidence for breastfeeding/human milk’s health benefits has grown, so have the
efforts to improve breastfeeding rates and duration. In this review, we will
summarize the major findings of research investigations conducted within selected
areas (health outcomes, factors associated with initiation and duration of
breastfeeding, common problems, special populations, and infant feeding practices in

developing countries) during the last 20 years.



For this review, the English language scientific literature (CINAHL, MedLine,
Cochrane Database of Systematic Reviews) was searched for relevant articles

published since 1985.

Health Consequences of Infant Feeding Practices for Mothers and Infants

Since 1985, there have been significant advances in our understanding of health
outcomes associated with breastfeeding. Human milk confers protection to the infant
against infectious agents by a unique blend of bioactive constituents that work alone or in
combination to develop and enhance the infant’s immature immune system.’ Research
into these factors, their functions, and sites of action continues today. Human milk
contains soluble and cellular factors from the maternal immune system, antimicrobial
substances and developmental factors that assist the infant to resist infection.® Examples
of some of these constituents may be found in Table 1. The protection conferred by
human milk is unique for each mother and infant because the exposure of the mother to
environmental antigens results in the transfer of immune factors to the milk that are
specific to these alntigens.7’8

Epidemiological studies support the association between breastfeeding and
reduced infant morbidity and mortality in both developing and industrialized nations,
particularly against otitis media and gastrointestinal and lower respiratory illnesses.”” "2
In early studies, the ability of researchers to find differences between breastfed and
artificially fed populations was challenged by the classification of infants as “breastfed”
no matter how much or little breast milk they had received. In those early studies, infants

who breastfed only once or twice often were grouped with infants who were exclusively

breastfed for several months.'® In 1990, Labbok and Krasovec published a classification



schema of infant feeding practices to be used by researchers examining the impact of
breastfeeding on both mothers and infants.®> A modified scheme for classifying infant
feeding was later adopted and disseminated by the World Health Orgalnizaltion.14 It is now
known that examining not only if an infant was breastfed but how (in terms of duration
and exclusivity) is essential to our understanding of the impact of breastfeeding on
human health. The evidence indicates that the greatest protection conferred by
breastfeeding against infectious illness occurs when breastfeeding is exclusive and
continues for at least 3 months.” Based on extensive evidence related to the advantages of
breastfeeding for infant health and development, it was concluded by many health
organizations including the WHO'" and the American Academy of Pediatrics,'? that
exclusive breastfeeding should continue for the first 6 months of life. Continued
breastfeeding, with complementary foods is encouraged for at least 12 months and as
long as is desired.

Human milk is also associated with improved health in premature infants,"” and
higher scores on tests of cognitive function than those of artificially-fed preterm

infants. %’

In a meta-analysis of studies among preterm low-birth weight infants, those
who received donor milk were 3 times less likely to develop necrotizing enterocolitis
than those who received formula.'® Further work is needed to examine the effects of
breast milk feeding among very-low-birth weight infants.'

Evidence indicates that breastfeeding may be protective against chronic disease,

such as some childhood cancers,20 atopic disease, 21,22 dialbetes,20 and childhood

obesity.23 Breastfeeding is also associated with higher cognitive development scores



among term infants as compared to artificially-fed infants among many but not all
studies.”*

For mothers, breastfeeding results in both short and long term physiological
benefits. Initially, breastfeeding causes the uterus to contract, reducing the mothers’ risk
for postpartum hemorrhage and hastening her recovery from labor.”” With increasing

duration of breastfeeding, mothers gain protection from postpartum weight retention,

27-2 . . . 30 .
? and in some studies, ovarian cancer.”® Among populations that do not

breast cancer,
use hormonal contraceptives, breastfeeding serves as an important method of
contralception.27

Despite all the knowledge that we have gained in the past 20 years about the
impact of breastfeeding on the infant and mother, many families still choose not to
breastfeed. The identification of factors associated with breastfeeding initiation and
duration has been another important area of research.
Getting Mothers Started: Factors and Interventions Associated with Breastfeeding
Initiation

The factors associated with initiation of breastfeeding have been widely
researched using various quantitative (e.g., large-scale national surveys, regional and
local observational studies) and qualitative (e.g., descriptive experiences of mothers,
healthcare providers, etc.) methods. Maternal experiences, personal, socio-cultural and
economic characteristics and types of support available (e.g., informal, formal and
environmental) have been explored. Many researchers have agreed upon maternal

characteristics (i.e., mothers who are older, better educated, more affluent, and married)

and personal attributes (e.g., positive attitudes and beliefs toward breastfeeding,



persistence, confidence) most often associated with breastfeeding initiation.>!

Negative breastfeeding experience is associated with choosing not to breastfeed
subsequent children.*
Mothers’ need to return to work during the early postpartum is a barrier to

37-41

breastfeeding and may particularly affect women working in conditions where

pumping is not a feasible option.** However, in some non-Western countries more
affluent women choose not to breastfeed as a sign of their wealth.*

Researchers have identified the lack of informal (e.g., family, social network),
formal (e.g., healthcare providers) and environmental (e.g., places to breastfeed while out
of the house, public media) support as negatively affecting breastfeeding initiation.*" >

Interventions intended to increase breastfeeding initiation have yielded mixed
results. National media campaigns have been used internationally to improve public
perceptions about breastfeeding.49 Prenatal education and peer support also are
interventions widely associated with increasing breastfeeding initiation rates even among
groups who do not typically choose to breastfeed.™*'°*>* However, these programs have
not been consistently effective.*>*>° Socio-economic disparities may affect a woman’s
access to prenatal breastfeeding education.’® While still lower than the general
population, US women who have traditionally breastfed at lower rates (i.e., teenaged,
African American, participants in WIC or Medicaid, those who obtain late prenatal care

or have an infant in NICU) are initiating breastfeeding in greater numbers’

perhaps
due to increased public and private breastfeeding promotion prograrns.58 Similar results

have been reported in countries where hospital practices have actively incorporated the

Baby-Friendly Hospital Initiative.*' Our knowledge about what is most effective in



promoting breastfeeding initiation would be improved if more rigorous research was
done on various interventions.’
Increasing Duration and Exclusivity of Breastfeeding: Factors and Interventions

Surveillance of national rates of exclusive breastfeeding is included in the WHO
Global Data Bank on Breastfeeding.” An issue in conducting research measuring
breastfeeding exclusivity is the inaccuracy of maternal recall.®® Factors associated with
duration of exclusive breastfeeding are similar in many countries. Among US women,
duration of exclusive breastfeeding is associated with primiparity, non-Hispanic African
American ethnicity, less than 20 years of age, lower income, lower education and type of
employment.61 A population-based survey in Quebec, Canada found maternal age to be
the predominate determinant of exclusivity.”> An increased risk of early weaning occurs
with maternal smoking according to a meta-analysis of the effect of smoking on
brealstfeeding.63

Some researchers have examined the factors influencing breastfeeding duration
by using psychosocial theories (e.g., theory of planned behavior, attachment, self-
efficacy) that hypothesize the relationships between internal psychological and external
socio-environmental influences on women’s infant feeding behaviors. **** %% They
report increased breastfeeding duration is associated with positive intention, attitudes,
beliefs, and increased social support.

Health education programs regarding the benefits of breastfeeding have been
effective in increasing breastfeeding initiation rates, but much less effective in
maintaining duration and exclusivity.33’45 Supportive early postpartum experiences,

particularly while in the hospital, have been associated with increased duration and length



of exclusivity.45 Breastfeeding support also has been cited as a post-discharge
intervention effective in increasing both duration and exclusivity, particularly when
obtained from a health care provider.67 Lay breastfeeding support has not been as
effective, ¢’ though support from teams of professional health care providers and lay/peer
counselors have been successful in increasing breastfeeding duration. 6869 Lack of
skilled professional support also is a factor in early weaning and decreased

70,71

exclusivity. Improving our understanding of how best to facilitate exclusive

breastfeeding is an essential area for future research.

The Science of Breastfeeding Support: Advances in Our Knowledge of Mammary
Physiology

While many of the major structures of the mammary gland were described more
than 50 years ago, advances in technology have led to a greater understanding of
mammary function at the cellular and molecular levels.”? Extensive work has been
ongoing to gain greater understanding of the anatomy and variation in the functioning
mammary gland as well as the nature of the functions of the gland, control over those
functions, and the interaction of the gland with the rest of the body.”*"*

Much of what we know about the onset of milk production and control of milk
volume is based on research that was conducted in the last 20 to 25 years. Hartmann and
others have divided the onset of milk production (lactogenesis) into 2 parts, stages I and
I. " During stage I which occurs during pregnancy, mammary gland structures are
differentiated into functional cells capable of secretion, and plasma concentrations of

lactose and a-lactalbumin increase. Glandular secretion is inhibited by progesterone and

to a lesser extent, estrogen. Though high levels of prolactin are needed for lactogenesis,



the surge in prolactin that occurs after parturition is not likely the trigger for milk onset.”’
Colostrum is secreted during pregnancy and in the early postpartum period. Colostrum is
higher in protein, minerals and immune factors, and lower in fat as compared to mature
milk.”

During stage II, there is an onset of copious milk production that occurs in the
first 4 days postpartum, as progesterone levels drop 10 fold. There are rapid changes in
milk volume and composition and the transition from colostrum to mature milk occurs on
a continuum. Mammary structures continue to change resulting in reduction in
permeability of the paracellular pathway between epithelial cells (junctions) and
increased secretion of all milk components. As lactation progresses, prolactin levels fall
and are not correlated with milk volume. A complex system of hormonal interactions is
needed to maintain lactation’® and autocrine systems adjust milk volume in response to
milk removal by the infant.”

Milk secretion and plasma changes occur whether or not women choose to
breastfeed, suckling and milk removal are not necessary for lactogenesis 1I to occur.
However, if milk removal does not occur around day 3 postpartum, milk secretion will
typically decline. Time of first breastfeeding and frequency of breastfeeding on day 2 are
positively correlated with milk volume on day 5. Formula feeding prior to lactogenesis is
associated with significant delay onset of stage II, suggesting that milk removal is
important in increasing the efficiency of milk secretion.” Other factors associated with
delay of milk onset include primiparity, maternal body mass index greater than 27 kg/rnz,
placental retention (progesterone), cesarean section delivery, and elevated cortisol (stress

during parturition).**®!



Delay of lactogenesis is only one of several challenges commonly faced by
lactating women. An understanding of the nature of these challenges is needed to enhance
the support of the breastfeeding dyad.

What Are The Most Common Challenges For Breastfeeding Mothers?

A number of maternal and infant based concerns or problems may be encountered
during breastfeeding and adversely affect breastfeeding success. Maternal based concerns
include sore nipples, engorgement, mastitis, and perceived or actual insufficient milk
supply. Due to space constraints, infant based concerns such as suck disorders and
hyperbilirubinemia will not be addressed in this paper.

Sore nipples are one of the most common reasons that women discontinue
breastfeeding in the early postpartum period.gz'83 Although some research has suggested

that nipple changes in the first weeks of breastfeeding are common and normal,** %

more
often, faulty breastfeeding techniques, including improper positioning, latch-on, and
artificial nipple use, are implicated in nipple trauma and pain.86'88 Staphylococcus
infection also is associated with sore, cracked nipples.89 Oral anomalies, including
ankyloglossia, and suckling disorders in the infant have also been implicated in the
development of sore nipples.%’91

Clinical trials conducted internationally to investigate the effectiveness of various
treatment methods for sore nipples such as lanolin, hydrogel dressings, tea bag and water
compresses, expressed breast milk, air-drying, breast shells, and education have had
mixed results. Results of trials testing lanolin nipple ointments, alone, or in comparison

92,93

to other preparations have demonstrated neutral results;’>”” negative results;”* and

positive results.”” Breast infections have been associated with both lanolin® and hydrogel



dressings.95 Lavergne96 found that tea bag and water compresses were more effective

than no treatment, and there was no statistically significant difference between the two
types of compresses. Future research should include multiple methods of treatment, in
addition to, and separately from education interventions.

Engorgement is also a problem that breastfeeding mothers experience.
Descriptive research by Humenick and colleagues97’98 described patterns of engorgement
and identified correlates of significance (initiation of feeding, frequency of feedings,
feeding duration, rate of milk maturation, and supplementation). Clinical trials to test
various methods of engorgement treatment have been conducted. A meta-analysis by the
Cochrane Review group reviewed eight trials, involving 424 women.” No overall benefit
was identified in three different studies that used cabbage leaves or cabbage leaf extracts.
Ultrasound treatment and placebo were equally effective. Use of Danzen (an anti-
inflammatory agent) significantly improved the total engorgement symptoms when
compared to placebo as did bromelain/trypsin complex. Oxytocin and cold packs had no
apparent effect on engorgement symptoms. Additional research is needed in prevention
and treatment of engorgement.

Lactation mastitis is a common inflammatory condition of the breast with

prospective descriptive studies reporting incidences of 9.5% to 23.7% over periods of 3,

100-103

6, and 12 months postpartum. Risk factors identified in prospective research include

a history of mastitis with a previous child, cracked and sore nipples, and plugged ducts.

101,103-105 89,105-107

Most commonly, Staphylococcus aureus is the causative organism.

Often occurring early in the puerperium, the onset is generally abrupt, and causes

108-109

significant discomfort and disruption for the breastfeeding mother; sometimes

10



leading to weaning.'®'%*1%19 Mastitis recurrence is common.'*!*'% Mothers report
the most common and effective means of self-care include breast massage, frequent
feeding from the affected breast, bed rest, analgesics/anti-inflammatory agents, hot packs,
108,109

and compliant antibiotic use.

Insufficient Milk is consistently reported as the most common reason for

weaning. The problem is one of complexity and crosses international, cultural, and

socioeconomic lines.''*!!3

Early work in describing the phenomenon occurred
concurrently and prior to the establishment of ILCA (and this literature review
boundary). However, research related to biological and behavioral predictors of milk

114-122
More

volume has been ongoing with notable work conducted in the 1990s.
recently, psychological factors such as maternal confidence and self-efficacy have been
investigated.®* '** Efforts to systematically reduce the incidence of insufficient milk have
been employed through efforts such as ILCA’s Evidence Based Guidelines For the First
14 days of Life.'"> However, no clinical trial with the primary aim of preventing or
treating insufficient milk was found.
How Do We Best Promote and Support Breastfeeding In Special And Vulnerable
Populations?

Preterm / Very Low Birth Weight (VLBW) Infants

Research-based knowledge in the area of breastfeeding and the premature/very
low birth weight infant has increased phenomenally over the past twenty years. The
preterm infant has very special needs and research continues to produce evidence of the
superiority of human milk for the preterm infant in comparison to commercially prepared

preterm formula in the areas of host defense, gastrointestinal function, nutrition, and

neurodevelopment.124 Although mothers of preterm infants face numerous challenges in

11



125, 126

providing their own milk for their infants. they report that their efforts are

outweighed by the rewards.'?"'*

Seminal early work in the 1980’s provided much needed evidence to demonstrate
the physiologic ability of preterm infants to suckle at the breast without physiologic
compromise in comparison to bottle-feeding.'**'*! Concurrently and thereafter, research
relative to milk expression via pumping added to the knowledge base for NICU lactation

132-134
support teams.

Because of preterm infants’ special nutrition and caloric needs, the
science of lacto-engineering was used to enhance the milk fat content in human milk.'®
Efforts to improve milk transfer using special devices such as nipple shields also were
examined'*® as were optimal support strategies for mothers of non-nursing preterm

infants.'?’

Research on the use of kangaroo-care for enhancing breastfeeding in the
preterm infant has also grown in recent years.'**'*°Additionally, information regarding
the behavioral responses of the preterm infant to breastfeeding has enhanced the holistic
lactation care of the preterm infant and mother.' "4

Adolescent Mothers

Typically, breastfeeding initiation rates and duration among adolescent mothers
are lower than among adult women. Although health care professionals and others may
question teen mothers’ maturity and commitment to breastfeeding,'*’ teenage mothers are
physiologically able to lactate as well as their adult counterparts and without ill effects to
their own physical growth and development.l%'149 The benefits of human milk are
especially important in this vulnerable population because infants of teenage mothers are
hospitalized in the first year of life more often than infants of older mothers, often for

. . .. 150,151
infections such as gastroenteritis. S0-15

12



Research indicates that teenagers’ attitudinal, social, ethnic/racial, perceived

control, and commitment factors are influential in choosing breast or bottle-feeding.'**"*’

Teens breastfeeding experiences and challenges are often similar in nature to those of

152,160-162

adult women including physical breast discomforts, concerns about insufficient

147,160-162
k47

mil and fatigue.161 Breastfeeding problems thought to be more specific to

adolescent mothers include modesty issues, maintenance of breastfeeding after return to

147,152,160-163

school, trouble expressing breast milk, and maternal sleep interruptions. Teens

also report the positive aspects of breastfeeding, including the closeness of the nursing

160

relationship or bonding,'®and ease.'® Finally, reasons for weaning identified in the teen

mother include: infant related reasons such as improper latching to the breast;'® a

147, 162

demanding, unsettled, or rejecting infant; insufficient milk supply and baby liking

152,162

the bottle better; and social influences such as inaccurate advice, relatives’ and

doctors' advice to quit, embarrassment, and work or school barriers, '>%160:162

Very few clinical trials focusing on promotion and support of breastfeeding in
teens have been conducted. Using a combination of education and professional and peer
counseling, Volpe and Bear'®* demonstrated an increase in breastfeeding initiation to
65% (p<. 001) from the previous rate of 14% (historical control group). Therefore,
additional clinical trials using developmentally appropriate interventions are needed to
enhance breastfeeding initiation and duration in teenage mothers.
The effect of ethnicity and low-income on breastfeeding

Researchers have emphasized the important influence of cultural influences on

breastfeeding practices.'®!”" Cultural understanding can be very important in promotion

of breastfeeding initiation and is essential to providing services.'’® Unfortunately, few

13



reports have been published describing culturally relevant modes of information and
service 41172173
According to the 2001 U.S. National Immunization Survey, non-Hispanic blacks
had the lowest rates of breastfeeding initiation and continuation in the US. Exclusive
breastfeeding rates were also lowest in this group.174 African American women stated
that they did not breastfeed for the following reasons: loss of breast shape; insufficient
milk supply; loss of freedom; perception that partner doesn’t like it; and public
embarrassment.'” The prenatal period may be the most important time to impress black
women with the benefits of breastfeeding.176

S."”7 The more

Breastfeeding rates are also low among Hispanic women in the U
acculturated Hispanic women are to the United States, the less likely they are to
breastfeed.!”>!7"17® Age, degree of acculturation, and marital status were significantly
associated with breastfeeding initiation, while education and income were not associated
with initiation among a group of Hispanic women on the Texas/Mexico border.'”

Hispanic women in the US are aware of the benefits of breastfeeding, but
knowledge of benefits to the mother and baby may not overcome perceived problems

179, 180

such as pain, embarrassment and inconvenience. In addition these low-income

mothers identify several concerns related to breastfeeding including lack of confidence,
loss of freedom, lifestyle restrictions, and lack of support from family and friends.'®!
Research identifies the women least likely to breastfeed as young, low-income

45,182
3182 Women

members of ethnic minorities and those who lack support for breastfeeding.
at risk of premature cessation decide to breastfeed later in their pregnancy, demonstrate a

negative attitude toward breastfeeding, positive attitudes about bottle feeding, and have a

14



low confidence in their ability to breastfeed.*> '*3 Early weaning was also associated with
an intention to breastfeed a shorter period of time, lower breastfeeding knowledge scores,
perceived insufficient milk supply, and plans to work outside the home.'®* Other studies
have examined who influences low-income, ethnically diverse women’s decisions
regarding infant feeding choices, such as mothers and WIC personnel.'”>'* Studies
indicate that additional support measures such as peer and paternal support may increase
breastfeeding initiation and continuation among low-income diverse populations.lgs'186
Health professional support of breastfeeding women

Maternal child health professionals can play a major role in a woman’s infant
feeding decision and in her success. Women in low-income ethnically diverse
populations are especially at risk of not being counseled to breastfeed and not receiving
sufficient follow-up." In general, studies in the 1980s and 90s demonstrated that nurses

25,188, 189,

breastfeeding knowledge was low and health professionals were perceived as

providing the least support in the form of encouragement, information, and assistance

190,191

with breastfeeding techniques. Issues of modeling bottle feeding in the hospitals,

including the use of formula discharge packs, affected women’s perceptions of health

. , . 192,193
professionals’ support of breastfeeding.

More recent studies indicate that many health professionals serving mothers and
infants are inadequately prepared to provide prenatal education, perinatal support and
postpartum follow-up for breastfeeding women. Doctors, nurses and other health care
providers typically receive little education about lactation during their tralining.l%197 A

survey of 1137 pediatric fellows indicated the physicians were significantly lacking

knowledge in the area of breastfeeding rnalnalgement.198 An objective rating of lactation

15



content in 7 pediatric textbooks demonstrated that when breastfeeding information was
not omitted, it was often highly variable, inconsistent and inaccurate.'”

Specific to obstetric and pediatric visits, mothers reported minimal discussion of
breastfeeding with their practitioners, and few reported discussing specific techniques to
maintain lactation while returning to work.”' Similarly, practitioners (medical doctors,
nurse practitioners and nurse midwives) identified limited time during visits as a barrier
to breastfeeding prornotion.zo0 Obstetric providers were least confident about managing
insufficient milk supply while pediatric providers were not confident in dealing with
breast pain and cracked nipples. Pediatric providers tend to recommend supplementation
when infants are slow to gain weight.”” The unintentional gaps in information, the
neutral attitude, and lack of collaboration with breastfeeding specialists can have a
significant effect on the quality of breastfeeding promotion and support provided to
women and children.’" 202!

Research supports the need for health care professionals to continue to examine
the breastfeeding-related messages they project to mothers, verbal as well as nonverbal.
Promotion and support efforts should include mothers’ significant others, including
fathers and maternal grandmothers.”*>*** Health care professionals need further education
on lactation management, especially in the areas of cultural practices, medication use in

207-210

lactating women, and managing breastfeeding and employment. Training of health

professionals has been shown in some studies to have an effect on practice and

. 211-214
breastfeeding rates.

Further research is needed to identify effective methods of
education to empower health care providers in their efforts to support their breastfeeding

patients through collaboration, leadership and practice.

16



Breastfeeding practices in developing countries: insights from Africa

Breastfeeding is almost universally practiced in most developing countries. In
Africa approximately 99% of mothers breastfeed their infants (Figure 1). Breast milk is
typically regarded as the best food for an infant. According to the DHS (Demographic
and Health Surveys) comparative studies series 30,2 there were no significant
differences in the proportion of children ever breastfed when breastfeeding rates were
examined by socio-and bio demographic variables. These variables include mothers’
education, rural/urban residence, mother’s age, birth order, sex of child, birth multiplicity
and birth interval. In a study in Botswana in 2002, 95% of the mothers interviewed had
breastfed their infants.*'®

Breast Feeding Patterns, Age of Introduction of Complementary Feeding

Although breast-feeding is almost universally practiced among mothers in most parts of
the developing world, the predominant pattern is mixed feeding where an infant is given
breast milk and other feeds such as water, infant formula, local and commercially
prepared cereals, usually from birth. It is believed that newborns require water after food,
in the same way that an adult also requires water after a meal. Most mothers supplement
their milk with water, teas, or herbal preparations frequently from the first week of life.
They do so believing that such fluids will relieve pain (especially colic and earache),
prevent and treat common colds and constipation; soothe fretfulness and quench thirst.?"”
Newborns are often given water from the family’s normal source to introduce the child to
the family’s drinking water. Mother’s are expected to rest after the “strenuous” process of
labor, so glucose water is given to the baby to prevent hunger until lactation begins. It is

believed that herbs will make the child “strong,” cleanse the baby’s stomach, or in other

17



cases, improve the child’s health if the child appears to be ill. It has been shown however
that many of these prelacteal feeds are harmful and increase the prevalence of diarrhea
and respiratory infection.”'®*'"” In rural communities in the savannah area of Nigeria,
breastfeeding is widely practiced, but prelacteal feeds are given by all mothers.**

Breastfeeding Initiation

The association between the time of the first breastfeeding to subsequent breastfeeding
establishment has been documented. *°"*** Earlier initiation of breastfeeding is associated
with better breastfeeding outcomes. The range of percentage of infants’ breastfed
immediately after birth is between 10 (in Mali) to 44 (in Cote d’Ivoire) in West Africa.®"?
Many countries have very low rates of immediate initiation of breastfeeding, though the
majority is breastfed within the first 24 hours. Urban-Rural residence, maternal education
and age only slightly affect of breastfeeding initiation (Table 2). Among survey
respondents in rural southwestern Nigeria, 20% of mothers stated that breastfeeding
should commerce within 30 minutes of delivery, while about 10% said one or more days
after delivery. **’ Three-quarters (76%) of the respondents would not give their newborn
colostrum. Colostrum is believed to be bad milk that has stayed in the breast during
pregnancy and as such, is harmful to the child and should be discarded. Apart from
denying newborns the important benefits of colostrum, discarding it also delays initiation
of breast-feeding.

The belief that breast milk alone is not sufficient to meet an infant’s nutritional
needs also leads to early supplementation. This is in line with child feeding practices in
many parts of the world where early supplementation with water and other fluids is a

. 2072
common practice. 2%
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Demand feeding, expression of breast milk and “wet-nursing”

Breastfeeding on demand is believed to be the normal way of feeding infants. In a survey

. . . 227
in Western Nigeria,

75% of mothers believed in demand feeding (i.e. a baby should be
offered breast milk when he or she needs it, when the baby cries or appears to be hungry).
Mothers were aware that some mothers “in the city” gave their infants breast milk based
on time intervals, but they thought this was unnatural; and wrong. Mothers in rural areas
are more likely to breastfeed on demand. Similar observations have also been made
among the Bambaras of Mali. 209

The use of expressed breast milk is not culturally accepted in many parts of
Africa. If a mother has to go out, for example to work, it is believed that her child should
be fed supplements till she returns. Body fluids (blood, breast milk) and other parts (hair,
nails) can be used to divine illness against their owners. Therefore, expressed breast milk
can be used to poison, harm, or bewitch a mother or her infant. The milk can also go
sour. 22’ When an infant cannot be breastfed by its mother, either as a result of death or
illness, the use of a wet-nurse is recommended. This wet-nurse is usually an older woman
in the family. She can be the sister of the child’s father, or a co-wife of the mother. The
most important thing is that the mother of the child and the wet nurse must have had an

amicable relationship, and their “blood can mix well, 210

Duration of breastfeeding

The age at which breastfeeding is terminated varies between one to two years. In sub-
Saharan Africa, the median duration of breastfeeding, overall, is about 21 months.'*’

Rural children are breast fed 3.2 months longer than urban children. (Table 3) Rural

mothers are usually housewives, farmers, or self-employed, and thus have their children
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with them most of the time; moreover infant formula may not be readily accessible or
affordable. Mothers in the urban areas on the other hand, are more likely to work outside
the home leaving their children in day care centers or with housemaids. They may also

have more access and money to purchase infant formula and other food supplements.

Breastfeeding is often terminated if the lactating mother becomes pregnant. Pregnant
women are not expected to breastfeed as it is believed that the child and the fetus could
be harmed. To prevent this, breastfeeding is terminated and the child is washed with an
herbal preparation.210

Conclusion

In the last 20 years the knowledge base from which lactation consultants can draw from
has grown phenomenally. Methods of research have also grown in caliber and
sophistication. Knowledge of the physiologic processes of lactogenesis and the
maintenance of lactation has progressed significantly, as has the epidemiologic evidence
of the benefits of breastfeeding and human milk for the infant and mother. In addition, we
have learned about the social, cultural, and personal context surrounding and impacting
the complex process of initiation and continuation of breastfeeding. The impact of health
care professionals on promoting and supporting breastfeeding has improved, but more is
needed in our medical and nursing educational preparation to improve care of the
breastfeeding mothers. Methods of treating common problems in breastfeeding mothers
have progressed but more research is needed relative to prevention of serious problems

such as insufficient milk syndrome and non-exclusive breastfeeding. Breastfeeding

among vulnerable populations has increased in general, but more rigorous clinical trials

20



are needed to promote breastfeeding in women of color, teen mothers, and mothers of
very low birth weight infants. As our knowledge of the biological, behavioral and
environmental factors that affect breastfeeding continues to grow, lactation consultants
will identify additional research problems and areas of needed knowledge. Thus the cycle
will continue of describing and explaining problems and ultimately testing interventions
to improve practice. It is through this cycle that promotion and support of breastfeeding

will continue and likewise improve breastfeeding initiation and duration worldwide.
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Table 1.

Function

Key Constituents

Anti-microbial

Oligosaccharides, lactoferrin, fatty acids, lysozyme,
immunoglobulins, bifidus factor, complement, mucins,

lactoperoxidase

Anti-inflammatory

Cytokines, Long-chain polyunsaturated fatty acids, growth

factors, lactoferrin, hormones

Immune system

promotion/development

Macrophages, cytokines, lymphocytes, long-chain
polyunsaturated fatty acids, nucleotides, growth factors,

hormones, neutrophils

Table 2: Regional Summary of Timing of Initial Breastfeeding

Region Timing of initial breastfeeding after birth

First hour | 1-23 hours 2" day After 2days | Total
Sub-Saharan Africa 325 31.9 14.3 21.3 100.0
Near East/North 35.6 40.5 9.7 14.2 100.0
Africa
Asia 15.0 31.6 16.5 36.9 100.0
Latin 36.6 29.1 13.2 21.2 100.0
America/Caribbean

Source: demographic and Health surveys, 1990-96'
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Table 3 Regional summary of median duration of breastfeeding (in months), by

urban-rural residence

Region Residence

Total Urban Rural
Sub-Saharan 21.0 18.4 21.6
Africa
Near East/ 14.8 13.3 15.3
North Africa
Asia 21.3 18.9 22.0
Latin 13.9 12.7 15.0
America/Caribbean

Source: demographic and Health surveys, 1990-96'

References

1. Sackett DL, Rosenberg WMC, Gray JAM, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn't. BMJ. 1996,;312: 71-72.

2. Cook TD, Campbell DT. Quasi-experimentation: Design and analysis issues. Boston:
Houghton-Mifflin; 1979.

3. Fawcett J. The Relationship of Theory And Research ( 3" edition). Philadelphia:
Davis;1999.

4. Labbok MH, Coffin CJ. A call for consistency in definition of breastfeeding behaviors.
Social Science & Medicine. 1997; 44: 1931-2.

5. Heinig MJ. Host defense benefits of breastfeeding for the infant. Pediatr Clin North
Am. 2001; 48: 105-123.

6. Field CJ. The immunological components of human milk and their effect on immune
development in infants. J Nutr 2005; 135: 1-4.

23



7. Kelleher SL, Lonnerdal B. Immunological activities of associated with milk. Adv Nutr
Res. 2001; 10: 39-65.

8. Hartmann PE, Cregan MD, Mitoulas LR. Maternal modulation of specific and non-
specific immune compounds of colostrum and mature milk. Adv Nutr Res. 2001; 365-87.

9. Perez-Escamilla, R., & Guerrero, M. L. Epidemiology of breastfeeding: advances and
multidisciplinary applications. Advances in Experimental Medicine & Biology, 2004;554:
45-59.

10. Heinig MJ, Dewey KG. Health advantages of breastfeeding for infants: a critical
review. Nutr Res Rev. 1996; 9:89-110.

11. Kramer MS, Kakuma R. The optimal duration of exclusive breastfeeding: a
systematic review. Adv Exp Med Biol. 2004; 554: 63-77.

12. Gartner LM, Morton J, Lawrence RA et al. American Academy of Pediatrics.
Breastfeeding and the use of human milk. Pediatrics 2005; 115: 496-506.

13. Labbok, M., & Krasovec, K. Toward consistency in breastfeeding definitions. Studies
in Family Planning, 1990;21: 226-230.

14. World Health Organization. Global Data Bank on Breastfeeding. Geneva,
Switzerland: World Health Organization; 1996

15. Callen J, Pinelli J. A review of the literature examining the benefits and challenges,
incidence and duration, and barriers to breastfeeding in preterm infants. Adv Neonatal
Care. 2005; 5: 72-88.

16. Anderson JW, Johnstone BM, Remley DT. Breastfeeding and cognitive
development: a meta-analysis. Am J Clin Nutr 1999; 70: 525-535.

17. Feldman R, Eidelman Al. Direct and indirect effects of breast milk on the

neurobehavioral and cognitive development of premature infants. Dev Psychobiol. 2003;
43: 109-119.

18. McGuire W, Anthony MY. Donor human milk versus formula for preventing
necrotizing enterocolitis in preterm infants: systemic review. Arch Dis Child Fetal
Neonatal Ed. 2003; 88: F11-14.

19. De Silva A, Jones PW, Spencer SA. Does human milk reduce infection rates in
preterm infants? A systemic review. Arch Dis Child Fetal Neonatal Ed. 2004; 89: F509-
13.

24



20. Davis MK. Breastfeeding and chronic disease in childhood and adolescence.
Pediatrics Clinics of North America 2001; 48: 125-142.

21. Muraro A, Dreborg S, Halken, S et al. Dietary prevention of allergic diseases in
infants and small children. Part III. Critical review of published peer-reviewed
observational and interventional studies and final recommendations. Pediatr Allergy
Immunol. 2004; 15: 291-307.

22. Oddy WH, Peat JK. Breastfeeding asthma, and atopic disease: an epidemiological
review of the literature. J Hum Lact. 2003; 19: 250-261.

23. Dewey KG. Does breastfeeding protect against childhood obesity? J Hum Lact. 2003;
19: 9-18.

24. Horwood LJ, Fergusson DM. Breastfeeding and later cognitive and academic
outcomes. Pediatrics 1998; 101: E9.

25. Anderson E, Geden E. Nurses' knowledge of breastfeeding. J Obstet, Gynecol, and
Neonatal Nurs 1991;20:58-64.

26. Jain A, Concato J, Leventhal JM. How good is the evidence linking breastfeeding and
intelligence? Pediatrics 2002; 109: 1044-1053.

27. Labbok MH. Effects of breastfeeding on the mother. Pediatrics Clinics of North
America 2001; 48: 143-158.

28. Heinig MJ, Dewey KG. Health effects of breastfeeding for mothers: a critical review.
Nutr Res Rev. 1997; 10: 35-56.

29. Collaborative Group on Hormonal Factors in Breast Cancer. Breast cancer and
breastfeeding: collaborative reanalysis of individual data from 47 epidemiological studies
in 30 countries, including 50302 women with breast cancer and 96973 women without
the disease. Lancet 2002; 360: 187-195.

30. Riman T, Nilsson S, Persson IR. Review of epidemiological evidence for
reproductive and hormonal factors in relation to the risk of epithelial ovarian
malignancies. Acta Obstet Gynecol Scand. 2004; 83: 783-795.

31. Callen, J., & Pinelli, J. Incidence and duration of breastfeeding for term infants in
Canada, United States, Europe and Australia: A literature review. Birth. 2004; 31: 285-
292.

32. Duckett, L., Henly, S., Avery, M., Potter, S., Hills-Bonczyk, S., Hulden, R., et al. A

theory of planned behavior-based structural model for breast-feeding. Nursing Research,
1998; 47: 325-335.

25



33. Guise, J. M., Palda, V., Westhoff, C., Chan, B. K. S., Helfand, M., & Lieu, T. A. The
effectiveness of primary care-based interventions to promote breastfeeding: systematic
evidence review and meta-analysis for the US Preventive Services Task Force. Annals of
Family Medicine, 2003; 1: 70-78.

34. Kronborg, H., & Vaeth, M. The influence of psychosocial factors on the duration of
breastfeeding. Scandinavian Journal of Public Health, 2004; 32: 210-206.

35. Mclnnes RJ, Stone DH. The process of implementing a community-based peer
breastfeeding support programme: the Glasgow experience. Midwifery. 2001; 17: 65-73.

36. Nagy E, Orvos H, Pal A, Kovacs L, Loveland K. Breastfeeding duration and previous
breastfeeding experience. Acta Paediatr. 2001; 90: 51-60.

37. Hill, P. D. Update on breastfeeding: Healthy People Objectives. MCN. 2000; 25: 248-
251.

38. Stewart-Knox B, Gardiner K, Wright M. What is the problem with breastfeeding? A
qualitative analysis of infant feeding perceptions. J Hum Nutr Diet. 2003; 16: 217-218.

39. Rea MF, Morrow AL. Protecting, promoting, and supporting breastfeeding among
women in the labor force. Adv Exp Med Biol. 2004; 554: 121-132.

40. Butler S, Williams M, Tukuitonga C, Paterson J. Factors associated with not
breastfeeding exclusively among mothers of a cohort of Pacific infants in New Zealand.
N Z Med J. 2004; 117: U908.

41. Cattaneo A, Yngve A, Loletzko B, Guzman LR. Protection, promotion and support
of breastfeeding in Europe: current situation. Public Health Nutrition. 2005; 8: 39-46.
42. Dodgson, J. E., Henly, H. J., Duckett, L., & Tarrant, M. Theory of planned behavior-
based models for breastfeeding duration among Hong Kong mothers. Nursing Research,
2002; 52: 148-158.

43. Perez-Escamilla, R., Cobas, J. A., Balcazar, H., & Benin, M. H. Specifying the
antecedents of breast-feeding duration in Peru though a structural equation model. Public

Health Nutrition, 1999; 2: 461-467.

44. Rogers, L. S., Emmett, P. M., & Golding, J. The incidence and duration of breast
feeding. Early Human Development, 1997; 49: S45-74.

45. Dennis CL. Breastfeeding Initiation and Duration: A 1990-2000 Literature Review. J
Obstet, Gynecol, and Neonatal Nurs 2002;31:12-32.

46. Li, R., Fridinger, F., & Grummer-Strawn, L. Public perceptions on breastfeeding
constraints. Journal of Human Lactation, 2002; 18: 227-235.

26



47. Scott JA, Landers MC, Hughes RM, Binns CW. Psychosocial factors associated with
the abandonment of breastfeeding prior to hospital discharge. J Hum Lact. 2001; 17: 24-
30.

48. McIntyre E, Hiller JE, Turnbull D. Community attitudes to infant feeding. Breastfeed
Rev. 2001; 9: 27-33.

49. Jelliffe, D. B., & Jelliffe, P. E. F. Human Milk in the Modern World: Psychosocial,
Nutritional and Economic Significance. Oxford: Oxford University Press. 1978.

50. Shaw, E., & Kaczorowski, K. The effect of a peer counseling program on
breastfeeding initiation and longevity in a low-income rural population. J Hum Lact,
1999; 15:19-25.

51. Zimmerman, D. R. You can make a difference: Increasing breastfeeding rates in an
inner-city clinic. J Hum Lact, 1991; 15:217-220.

52. Kang NM, Song Y, Hyun TH, Kim KN. Evaluation of the breastfeeding intervention
program in a Korean community health center. Int J Nurs Stud. 2005; 42: 409-413.

53. Chapman DJ, Damio G, Young S, Perez-Escamilla R. Effectiveness of breastfeeding
peer counseling in a low-income, predominantly Latina population. Obstet Gynecol
Surv. 2005; 60: 157-158.

54. Forster D, McLachlan H, Lumley J, Beanland C, Walderstrom U, Amir L. Two mid-
pregnancy interventions to increase the initiation and duration of breastfeeding: a
randomized controlled trial. Birth. 2004; 31: 176-82.

55. Quinlivan JA, Box H, Evans SF. Postnatal home visits in teenage mothers: a
randomized controlled trial. Lancet. 2003; 361: 893-900.

56. Lu, M. C., Prentice, J., Yu, S. M., Inkelas, M., Lange, L. O., & Halfon, N. Childbirth
education classes: Sociodemographic disparities in attendance and the association of
attendance with breastfeeding initiation. Maternal and Child Health Journal, 2003; 7: 87-
93.

57. Chatterji, P., & Brookes-Gunn, J. WIC participation, breastfeeding practices and
well-child care among unmarried, low-income mothers. American Journal of Public
Health, 2004; 94, 1324-1327.

58. Ahluwalia, 1. B., Morrow, B., Hsia, H., & Grummer-Strawn, L. M. Who is breast-
feeding? Recent trends from the Pregnancy risk assessment and monitoring system.
Journal of Pediatrics. 2003;142:486-491.

59. WHO Global Databank. World Health Organization. URL:
http://www.who.int/nut/db_bfd.htm, accessed 5/24/05.

27



60. Bland, R. M., Rollins, N. C., Solarsh, G., Broeck, J. V. d., & Coovadia, H. M.
Maternal recall of exclusive breast feeding duration. Archives of Disease in Childhood.
2003; 88: 778-783.

61. Li, R., Ballew, C., Gillespie, K., Grummer-Strawn, L., & Ogden, C. Prevalence of
exclusive breastfeeding among US infants: The third National Health and Nutrition
Examination Survey (Phase II, 1991-1994). American Journal of Public Health, 2002;
92: 1107-1011.

62. Dubois, L., & Girard, M. Social determinants of initiation, duration and exclusivity of
breastfeeding at the population level: The results of the Longitudinal Study of Child
Development in Quebec (ELDEQ 1998--2002). Canadian Journal of Public Health,
2003; 94: 300-305.

63. Bernardo, H., Kramer, M. S., & Platt, R. W. Maternal smoking and the risk of early
weaning: A meta-analysis. American Journal of Public Health. 2001; 91: 304-307.

64. Blyth R, Creedy DK, Dennis C, Moyle W, PrattJ, De Vries SM. Effect of
maternal confidence on breastfeeding duration: an application of breastfeeding self-
efficacy theory. Birth. 2002 ; 29: 278-4

65. Janke, J. R. Prediction of breast-feeding attrition: Instrument development. Applied
Nursing Research, 1992; 5: 48-53.

66 Dogson JE, Henly HJ, Duckett L, Tarrant M. Theory of planned behavior-based
models for breastfeeding duration among Hong Kong mothers. Nurs Res. 2003; 52: 148-
158.

67. Sikorski, J., Renfrew, M. J., Pindoria, S., & Wade, A. (2005). Support for
breastfeeding mothers. The Cochrane Database of Systematic Reviews, 1, 1-14.

68. Martens, P. J. Increasing breastfeeding initiation and duration at a community level:
An evaluation of Sagkeeng Fist Nation's community health nurse and peer counselor
programs. Journal of Human Lactation, 2002; 18: 236-246.

69. Pugh, L. C., Milligan, R. A., Frick, K. D., Spatz, D., & Bronner, Y. Breastfeeding
duration, cost and benefits of a support program for low-income breastfeeding women.
Birth, 2002; 29: 95-100.

70. Dearden, K., Altaye, M., Maza, L. d., Oliva, M. d., Stone-Jimenez, M., Burkhalter, B.
R., et al. The impact of mother-to-mother support on optimal breast-feeding: A controlled
community intervention trial in peri-urban Guatemala City, Guatemala. Pan American
Journal of Public Health, 2002; 12: 193-201.

28



71. Taveras EM, Li, R., Grummer-Strawn, L., Richardson, M., Marshall, R., Rego, V.H.,
Miroshnik, I., & Lieu, T.A. Mothers' and clinicians' perspectives on breastfeeding
counseling during routine preventive visits. Pediatrics 2004;113:e-405-11.

72. Neville MC. Anatomy and physiology of lactation. Pediatrics Clinics of North
America 2001; 48: 13-34.

73. Russo J, Russo IH. Development of the human breast. Maturitas. 2004;49:2-15.

74. Buhimschi CS. Endocrinology of lactation. Obstet Gynecol Clin North Am. 2004;
31: 963-979.

75. Daly SE, Hartmann PE. Infant demand and milk supply. Part 1. Infant demand and
milk production in lactating women. J Hum Lact 1995; 11: 21-26.

76. Daly SE, Hartmann PE. Infant demand and milk supply. Part 2. The short-term
control of milk synthesis in lactating women. J Hum Lact. 1995; 11: 27-27.

77. Rigg LA, Yen SSC. Multiphasic prolactin secretion during parturition in human
subjects. Am J obstet Gynecol 1977; 128: 215.

78. Sala-Vila A, Castellote Al, Rodriguez-Palmero M, Campoy C, Lopez-Sabater MC.
Lipid composition in human breast milk from Granada (Spain): Changes during lactation.
Nutrition. 2005;21:467-73.

79. Neville MC, Morton J, Unemura S. Lactogenesis: Transition from pregnancy to
lactation. Pediatrics Clinics of North America 2001; 48: 35-52.

80. Dewey KG. Maternal and fetal stress are associated with impaired lactogenesis in
humans. J Nutr 2001; 131: 3012S-3015S.

81. Dewey KG, Nommsen-Rivers LA, Heinig MJ, Cohen RJ. Risk factors for suboptimal
infant breastfeeding behavior, delayed onset of lactation, and excess neonatal weight loss.
Pediatrics. 2003; 112: 607-619.

82. Bailey VF, Sherriff J. Reasons for the early cessation of breastfeeding in women
from lower socio-economic groups in Perth, Western Australia. Breastfeeding Rev. 1993;
27:390-3.

83. Bourgoin GL, Lahaie NR, Rheaume BA, Berger MG, Dovigi CV, Picard LM, Sahai
VF. Factors influencing the duration of breastfeeding in the Sudbury Region. Can J Pub
Health. 1997, 88: 238-41.

84. Hill PD, Humenick SS. Nipple pain during breastfeeding: the first two weeks and
beyond. J Perinatal Education. 1993; 2: 21-35

29



85. Ziemer MM, Pigeon JG. Skin changes and pain in the nipple during the 1st week of
lactation. J Obstet Gynecol Neonatal Nurse. 1993; 22: 247-56.

86. Blair A, Cadwell K, Turner-Maffei C, Brimdyr K. The relationship between
positioning, the breastfeeding dynamic, the latching process and pain in breastfeeding
mothers with sore nipples. Breastfeeding Rev. 2003;11:5-10.

87. Woolridge MW. Aetiology of sore nipples. Midwifery. 1986; 2: 172-6.

88. Righard L. Are breastfeeding problems related to incorrect breastfeeding technique
and the use of pacifiers and bottles? Birth. 1998; 25: 40-4.

89. Amir LH, Harris H, Andriske L. An audit of mastitis in the emergency department. J
Hum Lact. 1999;15:221-224.

90. Marmet C, Shell E, Marmet R. Neonatal frenotomy may be necessary to correct
breastfeeding problems. J Hum Lact. 1990; 6: 117-21.

91. Wilton JM. Sore nipples and slow weight gain related to a short frenulum. J Hum
Lact. 1990; 6: 122-3.

92. Centuori S, Burmaz T, Ronfani L, Fragiacomo M, Quintero S, Pavan C, Davanzo
R, Cattaneo A. Nipple care, sore nipples, and breastfeeding: a randomized trial. J Hum
Lact. 1999; 15: 125-30.

93. Pugh LC, BL, Buchko, Bishop BA, Cochran JF, Smith LR, Lerew DJ. A comparison
of topical agents to relieve nipple pain and enhance breastfeeding. Birth. 1996; 23: 88-93.

94. Dodd, V. and C. Chalmers. Comparing the use of hydrogel dressings to lanolin
ointment with lactating mothers. J Obstet Gynecol Neonatal Nurse. 2003; 32; 486-94.

95. Brent N, Rudy SJ, Redd B, Rudy TE, Roth LA. Sore nipples in breast-feeding
women: a clinical trial of wound dressings vs conventional care. Arch Pediatrics &

Adolescent Medicine. 1998; 152: 1077-82.

96. Lavergne NA. Does application of tea bags to sore nipples while breastfeeding
provide effective relief? J Obstet, Gynecol Neonatal Nurse. 1997; 26: 53-8.

97. Humenick SS, Hill PD, Anderson MA. Breast engorgement: patterns ad selected
outcomes J Hum Lact. 10: 87-93.

98. Moon JL, Humenick SS. Breast engorgement: contributing variables and variables
amenable to nursing intervention. J Obstet Gynecol Neonatal Nurse. 1989;18: 309-15.

99. Snowden HM. Renfrew MJ. Woolridge MW. Treatments for breast engorgement
during lactation. The Cochrane Library (Oxford). 2005;(1)

30



100. Fetherston C. Characteristics of lactation mastitis in a Western Australian cohort.
Breastfeeding Rev. 1997;5:5-11.

101. Foxman B, D’Arcy H, Gillespie B, Bobo JK, Schwartz K. Lactation mastitis:
occurrence and medical management among 946 breastfeeding women in the United
States. Am J Epidemiol. 2002;155:103-114.

102. Kinlay JR, O’Connell DL, Kinlay S. Incidence of mastitis in breastfeeding women
during the six months after delivery: a prospective cohort study. Med J Aust.
1998;169:310-312.

103. Vogel A, Hutchison BL, Mitchell EA. Mastitis in the first year postpartum. Birth.
1999;26:218-225.

104. Fetherston C. Risk factors for lactation mastitis. J Hum Lact. 1998;14:109.

105. Osterman KL, Rahm V. Lactation mastitis: bacterial cultivation of breast milk,
symptoms, treatment, and outcome. J Hum Lact. 2000;16:297-302.

106. Hager WD, Barton JR. Treatment of sporadic acute puerperal mastitis. Infec Dis
Obstet Gynecol. 1996;4:97-101.

107. Matheson I, Aursnes I, Horgen M, Aobo O, Melby K. Bacteriological findings and
clinical symptoms in relation to clinical outcome in puerperal mastitis. Acta Obstet
Gynecol Scand. 1988; 67:723-726.

108. Fetherston C. Management of lactation mastitis in a Western Australian cohort.
Breastfeeding Rev. 1997;5:13-19.

109. Wambach, K. A. Lactation mastitis: a descriptive study of the experience. J Hum
Lact. 2003; 19: 24-34.

110. Binns CW, Scott JA. Breastfeeding: reasons for starting, reasons for stopping and
problems along the way. Breastfeeding Rev. 2002; 10: 13-9.

111. Liamputtong P. Infant feeding practices: the case of Hmong women in Australia.
Health Care Women International. 2002; 23: 33-48

112. McLennan JD. Early termination of breast-feeding in periurban Santo Domingo,
Dominican Republic: mothers' community perceptions and personal practices. Pan

American J Public Health. 2001; 9: 362-6.

113. Novotny R, Hla MM, Kieffer EC, Park C, Mor J, Thiele M. Breastfeeding duration
in a multiethnic population in Hawaii. Birth. 2000; 27: 91-6.

31



114. Hill PD, Aldag J. Potential indicators of insufficient milk supply syndrome. Res
Nurs Health. 1991; 14: 11-9.

115. Hill PD, Aldag JC Insufficient milk supply among Black and White breast-feeding
mothers. Res Nurs Health. 1993; 16: 203-11.

116. Hill PD, Humenick SS. Development of the H & H Lactation Scale. Nurs Research.
1996; 45: 136-40.

117. Henly SJ, Anderson CM, Avery MD, Hills-Bonczyk SG, Potter S, Duckett LJ.
Anemia and insufficient milk in first-time mothers. Birth. 1995; 22: 86-92.

118. Humenick SS, Hill PD, Thompson J, Hart AM. Breast-milk sodium as a predictor
of breastfeeding patterns. Can J Nurs Res. 1998; 30: 67-81.

119. Neifert, M., S. DeMarzo, Seacat J, Young D, Leff M, Orleans M. The influence of
breast surgery, breast appearance, and pregnancy-induced breast changes on lactation

sufficiency as measured by infant weight gain. Birth 1990; 17: 31-8.

120. Willis CE, Livingstone V. Infant insufficient milk syndrome associated with
maternal postpartum hemorrhage. J Hum Lact. 1995;11:123-6.

121. Yamauchi, Y. and I. Yamanouchi. The relationship between rooming-in/not
rooming-in and breastfeeding variables. Breastfeeding Rev. 1992; 2: 238-41.

122. McCarter-Spaulding DE, Kearney MH. Parenting self-efficacy and perception of
insufficient breast milk. J Obstet Gynecol Neonatal Nurse. 2001; 30: 515-22.

123. ILCA, First 14 days.

124. Hurst NM, Meier, PP 2005. Breastfeeding the preterm infant. Breastfeeding and
Human Lactation (3" edition). Riordan, J. pp367-406

125. Hurst NM, Meier PP, Engstrom JL, Myatt A. Mothers performing in-home
measurement of milk intake during breastfeeding of their preterm infants: maternal
reactions and feeding outcomes. J Hum Lact. 2004; 20:178-87.

126. Kavanaugh K, Mead L, Meier P, Mangurten HH Getting enough: mothers' concerns
about breastfeeding a preterm infant after discharge J Obstet Gynecol Neonatal Nurse

1995; 24: 23-32.

127. Kavanaugh K, Meier P, Zimmermann B, Mead L. The rewards outweigh the efforts:
breastfeeding outcomes for mothers of preterm infants. J of Hum Lact 1997; 13: 15-21.

32



128. Miracle DJ, Meier PP. Bennett PA. Mothers' decisions to change from formula to
mothers' milk for very-low-birth-weight infants. J Obstet Gynecol Neonatal Nurse.
2004; 33: 692-703.

129. Meier P. Bottle- and breast-feeding: effects on transcutaneous oxygen pressure and
temperature in preterm infants. Nurs Research. 1988; 37:36-41.

130. Meier P, Anderson GC. Responses of small preterm infants to bottle- and breast-
feeding. Am J Maternal Child Nurse 1987;12: 97-105.

131. Meier P. Pugh EJ. Breast-feeding behavior of small preterm infants. Am J Maternal
Child Nurse. 1985; 10:396-401.

132. Meier P, Wilks S. The bacteria in expressed mothers' milk. Am J Maternal Child
Nurse. 1987; 12:420-3.

133. Hill PD, JC Aldag, Chatterton RT. Effects of pumping style on milk production in
mothers of non-nursing preterm infants. J Hum Lact. 1999; 15: 209-16.

134. Hill PD, JC Aldag, Chatterton RT (2001). Initiation and frequency of pumping and
milk production in mothers of non-nursing preterm infants. J Hum Lact 2001; 17: 9-13.

135. Valentine CJ, Hurst NM, Schanler RJ. Hindmilk improves weight gain in low-birth-
weight infants fed human milk. J Pediatr Gastroenterol Nutr. 1994; 18:474-7.

136. Meier PP, Brown LP, Hurst NM, Spatz DL, Engstrom JL, Borucki LC, Krouse
AM. Nipple shields for preterm infants: effect on milk transfer and duration of
breastfeeding. J Hum Lact. 2000; 16:106-14; 129-31.

137. Hill PD, Aldag JC, Chatterton RT, Zinaman M. Comparison of milk output between
mothers of preterm and term infants: the first 6 weeks after birth. J/ Hum Lact. 2005; 21:
22-30.

138. Charpak N, Ruiz-Pelaez JG, Figueroa de C Z, Charpak Y. Kangaroo mother versus
traditional care for newborn infants less than or equal to 2000 grams: a randomized,
controlled trial. Pediatrics. 1997; 100: 682-8.

139. Hurst NM, Valentine CJ, Renfro L, Burns P, Ferlic L. Skin-to-skin holding in the
neonatal intensive care unit influences maternal milk volume. J Perinatology. 1997;
17:213-7.

140. Ludington-Hoe SM, Thompson C, Swinth J, Hadeed AJ, Anderson GC. Kangaroo

care: research results, and practice implications and guidelines... findings of two research
projects. Neonatal Network: The J of Neonatal Nursing. 1994; 13: 19-27, 29-34.

33



141. Nyqvist KH, Rubertsson C, Ewald U, Sjoden P. Development of the Preterm Infant

Breastfeeding Behavior Scale (PIBBS): a study of nurse-mother agreement. J Hum Lact.
1996; 12: 207-19.

142. Hurst NM, Myatt A, Schanler RJ. Growth and development of a hospital-based
lactation program and mother's own milk bank. J Obstet Gynecol Neonatal Nurse. 1998;
27:503-10.

143. Meier PP. Engstrom JL. Mangurten HH. Estrada E. Zimmerman B. Kopparthi R.
Breastfeeding support services in the neonatal intensive-care unit. J Obstet Gynecol
Neonatal Nurse. 1993; 22:338-47.

144. Meier PP, Engstrom JL, Mingolelli SS, Miracle DJ, Kiesling S. The Rush Mothers'
Milk Club: breastfeeding interventions for mothers with very-low-birth-weight infants. J
Obstet Gynecol Neonatal Nurse. 2004; 33:164-74.

145. Spear HJ. Nurses' attitudes, knowledge, and beliefs related to the promotion of
breastfeeding among women who bear children during adolescence. J Pediatric Nurs:
Nurs Care of Children and Families. 2004; 19: 176-83.

146. Brasil AL, Vitolo MR, Lopez FA, Nobrega FJ. Fat and protein composition of
mature milk in adolescents. J Adol Health, 1991;12: 365-371.

147. Lipsman S, Dewey KG, Lonnerdal, B. Breast-feeding among teenage mothers: Milk
composition, infant growth, and maternal dietary intake. J Pediatric Gastroente
Nutrition,1985; 4: 426-434

148. Motil KJ, Kertz B, Thotathuchery M. Lactational performance of adolescent
mothers shows preliminary differences from that of adult women. J Adol Health. 1997,
20: 442-449.

149. Vitolo MR, Brasil AL, Lopez FA, Nobrega, J. Colostrum composition in
adolescent mothers. J Am Coll Nutr.1993;12: 547-550.

150. Strobino DM, Ensminger ME, Nanda J, Kim YJ. Young motherhood and infant
hospitalization during the first year of life. J Adol Health, 1992; 13: 553-560.

151. Wilson MD, Duggan AK, Joffe A. Rehospitalization of infants born to adolescent
mothers. J Adol Health Care, 1990; 11, 510-515.

152. Hannon PR, Willis SK, Bishop-Townsend V, Martinez I, Scrimshaw S. African
American and Latina adolescent mothers’ infant feeding decisions and practices: A

qualitative study. J Adolescent Health. 2000;26: 399-407.

153. Harner HH, McCarter-Spaulding D. Teenage mothers and breastfeeding: Does
paternal age make a difference? J Hum Lact. 2004; 20: 404-408.

34



154. Ineichen B, Pierce M, Lawrenson, R. (1997). Teenage mothers as breastfeeders:
Attitudes and behaviors. J Adolescence, 1997; 20: 505-5009.

155. Maehr, JC, Lizarraga JL, Wingard DL, Felice ME. A comparative study of
adolescent and adult mothers who intend to breastfeed. J Adolescent Health Care. 1993;
1: 453-457.

156. Park YK, Meier ER, Song WO. Characteristics of teenage mothers and predictors of
breastfeeding initiation in the Michigan WIC program in 1995. J Hum Lact 2003; 19: 50-
6.

157. Robinson JB, Hunt AE, Pope J, Garner, B. Attitudes toward breastfeeding among
adolescent mothers from a WIC population in northern Louisiana. J Am Diet Assoc,
1993; 93: 1311-1313.

158. Wiemann CM, DuBois JC, Berenson, A.B. Racial/ethnic differences in the decision
to breastfeed among adolescent mothers. Pediatrics.,1998; 101: el1.

159. Wambach KA, Koehn M. Experiences of infant-feeding decision-making among
urban economically disadvantaged pregnant adolescents. J Adv Nurs. 2004; 48: 361-370.

160. Benson S. Adolescent mothers’ experience of parenting and breastfeeding - a
descriptive study. Breastfeeding Rev. 1996, 4: 19-27.

161. Dykes F, Moran VH, Burt S, Edwards J. Adolescent mothers and breastfeeding:
experiences and support needs -- an exploratory study. J Hum Lact. 2003; 19(4): 391-401

162. Swanson, N. Infant feeding patterns of teenage mothers in a small New England
town. International J SocFamily._1988; 18: 249-282.

163. Neifert M, Gray J, Gary N, Camp, B. Effect of two types of hospital feeding gift
packs on duration of breast-feeding among adolescent mothers. J Adolescent Health
Care. 1988; 9: 411-413.

164. Volpe EM, Bear M. Enhancing breastfeeding initiation in adolescent mothers
through the Breastfeeding Educated and Supported Teen (BEST) Club. J Hum Lact.
2000; 16, 196-200.

165. Li, L., Zhang, M., Scott, J. A., & Binns, C. W. Factors associated with the initiation
and duration of breastfeeding by Chinese mothers in Perth, Western Australia. J Hum

Lact, 2004; 20: 188-195.

166. Earle, S. Factors affecting the initiation of breastfeeding: Implications for
breastfeeding promotion. Health Promotion International, 2002; 17: 205-214.

35



167. Tarrant, M., & Dodgson, J. E. Initiating and sustaining breastfeeding in Hong
Kong: contextual influences on new mothers' experiences. Nursing and Health Sciences,
2002; 4: 189-199.

168. Dodgson, J. E., Duckett, L., Garwick, A., & Graham, B. L. An ecological
perspective of breastfeeding within an indigenous community. Journal of Nursing
Scholarship, 2002; 34: 235-241.

169. Kannan, S., Carruth, B. R., & Skinner, J. Cultural influences on infant feeding
beliefs of mothers. J Am Diet Assoc, 1999; 99: 88-90.

170. Wright, A. L., Naylor, A., Wester, R., Bauer, M., & Sutcliffe, E. Using cultural
knowledge in health promotion: Breastfeeding among the Navajo. Health Education &
Behavior, 1997; 24, 625-639.

171. Homer CS, Sheehan A, Cooke M. Initial infant feeding decisions and duration of
breastfeeding in women from English, Arabic, and Chinese-speaking backgrounds in
Australia. Breastfeed Rev. 2002; 10: 27-32.

172. Denman-Vitale S & Murillo EK. Effective promotion of breastfeeding among Latin
American women newly immigrated to the United States. Holist Nurs Pract. 1999;3: 51-
60.

173 Campbell H, Jones I. Promoting breastfeeding: a view of the current position and a
proposed agenda for action in Scotland. J Pub Health Med. 1996; 18: 406-414.

174. Li R, Zhao A, Mokdad A, Barker L, Grummer-Strawn L. Prevalence of
breastfeeding in the United States: The 2001 National Immunization Survey. Pediatrics
2003;111:1198-1201.

175. Guttman N, & Zimmerman, D.R. Low-income mothers' views on breastfeeding. Soc
Sci and Med 2000;50:1457-1473.

176. Timbo B, Altekruse S, Headrick M, Klontz K. Breastfeeding among black mothers:
evidence supporting the need for prenatal intervention. J of Soc Pediatric Nurs
1996;1:35-40.

177. Balcazar H, Trier CM, & Cobas JA. What predicts breastfeeding intention in
Mexican-American and non-Hispanic white women? Evidence from a national survey.

Birth. 1995; 22: 74-80.

178. Rassin DK, Markides KS, Baranowski T, Richardson CJ, Mikrut WD, & Bee D.
1993 Acculturation and initiation of breastfeeding. J Clin Epidemiol. 2000;47: 739-746.

36



179. Gill SL, Reifsnider E, Mann AR, Villarreal P, & Tinkle MB. Assessing Infant
Breastfeeding Beliefs Among Low-Income Mexican Americans Journal of Perinatal
Education. 2004;13: 1-12.

180. Sciacca JP, Dube DA, Phipps,BL & Ratliff MI. A breast feeding education and
promotion program: Effects on knowledge, attitudes, and support for breast feeding.
Journal of Community Health. 1995;20: 473-490.

181. Lazarov M & Evans A. Breastfeeding—Encouraging the best for low-income
women. Zero to Three. 2000; 15-23.

182. MclInnes RJ, Love JG, Stone DH. Independent predictors of breastfeeding intention
in a disadvantaged population of pregnant women. BMC Public Health. 2001; 1: 10.

183. Avery M, Duckett L, Dodgson J, Savik K, Henly SJ. Factors associated with very
early weaning among primiparas intending to breastfeed. Maternal and Child Health
Journal. 1998; 2: 167-79

184. Bevan ML, Mosley, D., Lobach, K.S., Solimano, G.R. Factors influencing breast
feeding in an urban WIC program. J of the Amer Dietetic Assoc 1984;84:563-567.

185. Dennis C. Breastfeeding peer support: Maternal and volunteer perceptions from a
randomized controlled trial. Birth. 2002b;29: 169-176.

186. Scott JA, Landers MCG, Hughes RM, & Binns CW Factors associated with
breastfeeding at discharge and duration of breastfeeding. Journal of Paediatrics & Child
Health. 2001;37: 254-261.

187. Beal A, Kuhlthau K, Perrin J. Breastfeeding advice given to African American and
white women by physicians and WIC counselors. Public Health Reports 2003; 118:368-
376.

188. Crowder DS. Maternity nurses knowledge of factors promoting successful
breastfeeding. J Obstet, Gynecol, and Neonatal Nurs 1981;10:28-30.

189. Hayes B. Inconsistencies among nurses in breast-feeding knowledge and counseling.
J Obstet, Gynecol, and Neonatal Nurs 1981:430-433.

190. Albers RM. Emotional support for the breastfeeding mother. Issues in Compr
Pediatric Nurs 1981;5:109-124.

191. Ellis DJ, Hewat RJ. Do we support breastfeeding mothers? Midwives Chronicle and
Nursing Notes 1984;97:45-47.

37



192. Howard CR, Howard FM, Weitzman MC. Infant formula distribution and
advertising in pregnancy: a hospital survey. Birth: Issues in Perinatal Care and
Education 1994;21:14-19.

193. Reiff MI, Essock-Vitale SM. Hospital influences on early infant feeding practices.
Pediatrics 1985;76:872-879.

194. Wong SC. Physicians should be educated on the benefits of breastfeeding. (Letters
to the Editor). Amer Fam Phys 2002;66:209-210.

195. Freed G. National assessment of physician's breast-feeding knowledge, attitudes,
training and experience. JAMA 1995;273:472-76.

196. Guise JMF, G. Resident physicians' knowledge of breatfeeding and infant growth.
Birth 2000;27: 49-53.

197. Howard CR, Schaffer SJ, Lawrence RA. Attitudes, practices, and recommendations
by obstetricians about infant feeding. Birth 1997;24:240-252.

198. Schanler RJ, O'Connor, K.G., Lawrence, R.A. Pediatrician's practices and attitudes
regarding breastfeeding promotion. Pediatrics 1999;103:E35.

199. Philipp BL, Merewood A, Gerendas EJ, Bauchner H. Breastfeeding information in
pediatric textbooks needs improvement. J of Hum Lact 2004;20(2):206-210.

200. Taveras EM, Li, R., Grummer-Strawn, L., Richardson, M., Marshall, R., Rego,
V.H., Miroshnik, I., & Lieu, T.A. Opinions and practices of clinicians associated with
continuation of exclusive breastfeeding. Pediatrics 2004;113:283-290.

201. DiGirolamo AM, Grummer-Strawn, L.M., & Fein, S.B. Do perceived attitudes of
physicians and hospital staff affect breastfeeding decisions? Birth 2003;30(2):94-100.

202. Cornett B. Postpartal mothers' perceptions of in-hospital breastfeeding information
and affective support as related to breastfeeding status.: OHIO STATE UNIVERSITY;
1989.

203. Beardshaw T. Supporting the role of fathers around the time of birth. MIDIRS
Midwifery Digest 2001;11:476-479.

204. Barton S. Infant feeding practices of low-income rural mothers. MCN: The Amer J
of Mat/Child Nurs 2001; 26:93-97.

205. Shaker I, Scott J, Reid R. Infant feeding attitudes of expectant parents: breastfeeding
and formula feeding. J of Adv Nurs 2004;45:260-268.

38



206. Ekstrom A, Widstrom A, Nissen E. Breastfeeding support from partners and
grandmothers: perceptions of Swedish women. Birth 2003;30:261-266.

207. Dykes F. Protecting, promoting and supporting breastfeeding. British J of Midwifery
2003;11(10):S524-8.

208. Shaw R, Wallace L, Bansal M. Is breast best? Perceptions of infant feeding.
Community Practitioner 2003;76:299-303.

209. Jones W, Brown D. The medication vs breastfeeding dilemma. British J of
Midwifery 2003;11(9):550-555.

210. Mlay R, Keddy B, Stern P. Demands out of context: Tanzanian women combining
exclusive breastfeeding with employment. Health Care for Women International
2004;25:242-254.

211. Cattaneo A, Buzzetti R. Effect on rates of breastfeeding of training for the Baby
Friendly Hospital Initiative. BMJ 2001; 323: 1358-1362.

212. Moran VH, Bramwell R, Dykes F, Dinwoodie K. An evaluation of skills acquisition
on the WHO/UNICEF Breastfeeding Management Course using the pre-validated
Breastfeeding Support Skills Tool (BeSST). Midwifery 2000; 16: 197-203.

213. Labarere J, Gelbert-Baudino N, Ayral AS et al. Efficacy of breastfeeding support:
provided by trained clinicians during an early, routine, preventative visit: a prospective,
randomized, open trial of 226 mother-infant pairs. Pediatrics 2005; 115: e139-146.

214. Vittoz JP, Labarere J, Castell M, Durand M, Pons JC. Effect of a training program
for maternity ward professionals on duration of breastfeeding. Birth 2004; 31: 302-307.

215. Haggerty PA, Rutstein SO 1999. Breastfeeding and complementary infant feeding,
and the postpartum effects of breastfeeding. DHS Comparative Studies No.30. Calverton,
Maryland: Macro International Inc.

216. Mahgoup SE, Bandeke T, Nnyepi M. Breastfeeding in Botswana: practices,
attitudes, patterns, and the socio-cultural factors affecting them. J Trop Pediatr. 2002
Aug; 48(4):195-9.

217. DeZoysa 1, Rea M, Martines J. Why promote breast-feeding in diarrhoeal disease
Control programmes? Health policy and planning 1991; 6:371-9

218. Salariya EM, Easton PM, Carter JI. Duration of breastfeeding after early initiation
and frequent feeding. Lancet 1978;1i 1141-3

219. Lawson K, Tullock MI. Breastfeeding duration and postnatal practices. J Adv Nurs
1995; 22:841-9

39



220. Jinadu MK, Olusi SO, Agun JI, Fabiyi AK. Childhood diarrhoea in rural Nigeria
Studies on prevalence, mortality and socioenvironmental factors. J Diarrhoeal Dis 1991
9:323-7

221. Ojofeitimi EO. Mothers’ awareness on benefits of breast milk and cultural taboos
during lactation. Soc Sci Med 1981; 15:135-8.

222. Calvano NR. Mode of feeding and its effects on infant mortality and morbidity.J
Trop[ Pediatr 10982;28:287-93.

223. Okolo SN, Adewunmi YB, Okonji MC. Current breastfeeding knowledge, attitude
and practices of mothers in five rural communities in the Savannah region of Nigeria. J

Trop Pediatr. 1999 Dec;45(6):323-6.

224. Victoria CG, Smith PG, Vanghan JP, Nbre LC, Lombardi C, Teixeira AM et al.

b

9

Evidence for protection by breast-feeding against infant deaths from infectious disesse in

Brazil. Lancet 1987; 2:319-321

225. Serenius F, Swailm AR, Edresse AW, Hofvandrere Y. Patterns of breastfeeing
weaning in Saudi Arabia. Acta Paediatr Scand Suppl. 1988; 121-9

226. Dettwyler KA. Infant feeding in Mali, West Africa: variation in beliefs and practic
Social Science and Medicine 1986:23:651-664.

227. Davies-Adetugbo AA. Sociocultural factors and the promotion of exclusive
breastfeeding in rural Yoruba communities of Osun State, Nigeria. Social Science and
Medicine 1997; 45:113-25.

c.

40



	Clinical lactation practice: 20 years of evidence
	Repository Citation
	Published Citation

	Authors

	Microsoft Word - 284434-text.native.1329753534.doc

