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Foreword

Recognizing the nutritional and immunologic bene-
fits of breasifeeding to infants and the health bene-
fits of lactation to mothers, the Pontifical Academy
of Sciences and The Royal Society co-sponsored
a Working Group that met in Vatican City 11-13
May 1995. The meeting brought together a multi-
disciplinary group of scientists engaged in social and
biological research and in the clinical study of lacta-
tion. The purpose of the meeting was to create a
forum for the presentation of accumulated research
and to conduct a high-level scientific discussion of
its implications. The Food and Nutrition Bulletin has
provided the oppertunity to publish the papers and
the discussions, thereby making them available to a
wider audience. We are profoundly grateful to the

Msgr. Renato Dardozzi
Pontifical Academy of Sciences

PONTIFICIA ACADEMIA SCIENTIARUM

publishers for their cooperation, assistance, and
patience in preparing the manuscripts.

We are grateful to the participants for their studies
and their work in preparing their presentations. The
papers and discussions address available scientific
data in a competent and objective fashion. They do
not represent the official teaching of the Roman
Catholic Church or the moral and pastoral applica-
tion of that teaching. Nor do they represent the offi-
cial positions of The Royal Society or the policies
of the United Kingdom. The workshop’s aim was a
comprehensive overview that met the highest scienti-
fic standards. We are confident it will be of great
value to scholars, clinicians, and all others who
work daily to enrich the lives of mothers and infants.

Dr. Ann McLaren
The Royal Society




Solemn Papal Audience

On the morning of 12 May 1995, His Holiness John
Paul II granted a Solemn Audience in the Apostolic
Palace of the Vatican to the participants in the Work-
ing Group on “Breastfeeding: Science and Society.”

The group, introduced by His Excellency Msgr.
James T. McHugh, Bishop of Camden, New Jersey,
USA, was paternally received by the Holy Father,
who at the end of the Audience greeted all the parti-
cipanis.

The Holy Father pronounced the following dis-
course:

Your Eminences,
Your Excellencies,
Ladies and Gentlemen,

1. As always, it is a great pleasure to meet the dis-
tinguished participants in the study sessions orga-
nized by the Pontifical Academy of Sciences, and I
thank Bishop James McHugh for his kind words of
introduction. Today I am especially happy to extend
my appreciation to The Royal Society, which has co-
sponsored this significant meeting.

True to its purpose and statutes, the Pontlﬁcal
Academy of Sciences addresses itself to a wide range
of scientific, social, and ethical issues which have a
bearing on the Church’s service to the human family,
a service which springs from the fundamental Gospel
commandment of love. The Academy plays a re-
sourceful role in helping the Church, in particular
the Holy See, to fulfil this task of service with the
benefit of the most expert scientific knowledge and
insights. Your studies and enquiries contribute to
the Church’s supreme effort to journey hand in hand
with humanity on its path through temporal realities
towards man’s great and inexorable transcendent
destiny.

2. On this ocecasion you have been invited to share
your expertise on the specific subject of “Breast-
feeding: Science and Society,” as a part of the over-
all study whieh the Academy has been pursuing since
1990 on Population and Resources. As scientists you

direct your enquiry towards a better understanding
of the advantages of breastfeeding for the infant
and for the mother. As your Working Group can
confirm, in normal circumstances these include two
major benefits to the child: protection against dis-
easc and proper nourishment. Moreover, in addition
to these immunological and nutritional effects, this
natural way of feeding can creaie a bond of love
and security between mother and child, and enable
the child to assert its presence as a person through
interaction with the mother.

All of this is obviously a matter of immediate con-
cern to countless women and children, and some-
thing which clearty has general importance for every
society, rich or poor. One hopes that your studies will
serve to heighten public awareness of how much this
natural activity benefits the child and helps to create
the closeness and maternal bonding so necessary for
healthy child development. So human and natural is
this bond that the Psalms use the image of the infant
at its mother’s breast as a picture of God’s care for
man {1]. So vital is this interaction between mother
and child that my predecessor Pope Pius XII urged
Catholic mothers, if at all possible, to nourish their
children themselves {2]. From various perspectives,
therefore, the theme is of interest to the Church,
called as she is to concern herself with the sanctity
of life and of the family.

3. Worldwide surveys indicate that two-thirds of
mothers still breastfeed, at least to some extent. But
statistics also show that there has been a fall in the
number of women who nourish their infants in this
way, not only in developed countries where the prac-
tice almost has to be reinstituted, but also increas-
ingly in developing countries. This decline is traced
to a combination of social factors such as urbaniza-
tion and the increasing demands placed on women,
to health-care policies and practices, and to market-
ing strategies for alternative forms of nourishment.

Yet the overwhelming body of research is in
favour of natural feeding rather than its substitutes,

Food and Nutrition Bulletin, vol. 17, no. 4, © 1996, The United Nations University,
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Pope John Paul #

Responsible international agencies are calling on
governments to ensure that women arc enabled to
breastfeed their children for four to six months from
birth and to continue this practice, supplemented by
other appropriate foods, up to the second year of life
or beyond [3]. Your mecting therefore intends to
illustrate the scientific bases for encouraging social
policies and employment conditions which allow
mothers to do this.

In practical terms, what we are saying is that
mothers need timc, information, and support. So
much is expected of women in many socicties that
time to devote to breastfeeding and early care is
not always available. Unlike other modes of feed-
ing, no one can substitute for the mother in this
natural activity. Likewise, women have a right to be
informed truthfully about the advantages of this
practice, as also about the diffieulties involved in
some cases. Health-care professionals too should be
encouraged and properly trained to help women in
these matiers.

4. In the recent Encyclical Evangelium vitae 1
wrote thal “A family policy must be the basis and
driving force of all social policies ... It is also neees-
sary to rethink labour, urban, residential, and social
service policies so as to harmonize working sched-

References

1. Psalms 22:9, The Jerusalem Bible. New York: Double-
day, 19066.

2. Pius XII. Allocution to mothers, October 6, 1941, In:
Monks of Solesmes, ed. The woman in the modern
world. Boston, Mass, USA: The Daughters of St, Paul,
1959,

ules with time available for the family, so that it be-
comes effectively possible to take care of children
and the elderly” [4].

Is this a vague utopia, or is it the obligatory path
to the genuine well-being of society? Even this brief
reflection on the very individual and private act of a
mother feeding her infant can lead us to a deep and
far-ranging critical rethinking of certain social and
economic presuppositions, the negative human and
moral consequences of which are becoming more
and more difficult to ignore. Certainly, a radical re-
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5. I am therefore very grateful to all of you for
offering your time and eo-operation to this meeting
co-sponsored by the Pontifical Academy of Sciences
and The Royal Society. 1 look forward to the syn-
thesis and report of your findings so that this in-
formation may be widely circulated to our Church
agencies and interested institutions throughout the
world. T pray for the success of your research and
for your own personal well-being. May God’s bless-
ings of strength, joy, and peace be with cach one of
you and the members of your families.
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Address to the Holy Father

At the Solemn Audience granted to the Working
Group participants on 12 May 1995, His Excellency
Msgr. James T. McHugh, Bishop of Camden, NJ,
USA, delivered the following address:

Most Holy Father,

I am pleased to prescnt to you the participants
in the Working Group on “Breastfeeding: Science
and Society.” The meeting of this Working Group is
co-sponsored by the Pontifical Academy of Sciences
and The Royal Society of London. The persons
taking part in this meeting are physicians and
scientists who are enpgaged in scientific research and
who have accumulated much important data on the

" advantages of breastfeeding for both mother and
child.

There is considerable evidence that breastfeeding
provides proper nutrition for children and also pro-
tects the child against life-threatening infections in
the earliest years of life. The mother also benefits
by knowing that she is providing good nourishment
and research shows that breastfeeding is associated
with a reduction in the risk of breast cancer. The re-
turn of ovulation is inhibited in the fully breastfeed-
ing woman, at least during the first six months after
birth, thereby providing important health benefits to
the family because of improved birth spacing.

We are now coming to a better understanding of
the nutritional components of human milk and of
the receptivity and response on the part of the child.
The efforts of our participants are directed towards
enabling women to initiate and sustain breastfeed-
ing and enabling infants to benefit fully. The research

papers and the discussions within our Working Group
are a valuable contribution.

Unfortunately there are many factors that dis-
courage or inhibit women from this important prac-
tice. In developed countries the rapid pace of life and
time demands on women are obstacles. Absence of
stable family life and familial support affects many
women. Employment patterns, the work environ-
ment, and the absence of sufficient maternal leave
time create difficulties.

In developing countries where breastfeeding has
been a more common practice, urbanization, work
outside the home, and other aspects of moderniza-
tion tend to diminish the practice of breastfeeding.
It is iimportant to protect and strengthen the cultural
support for breastfeeding practices within the family.

Our Working Group has also recognized that al-
though breastfeeding primarily involves mother and
child, there is also an important role for fathers.
Every element of child care is a mutual responsi-
bility and commitment of both parents. The father
should be particularly sensitive to the physical de-
mands placed on the mother and assist her in obtain-
ing proper nutrition and rest. The father should give
approval and cncouragement to help the mother sus-
tain the practice. Every woman should be supported
in every aspect of her motherhood, by her family and
by society.

Our Working Group is pleased with this opportu-
nity to present and review the important research
data. We are prateful to be able to meet with you,
Holy Father, and we ask your blessing and your
prayers. :

Food and Nutrition Bulietin, vol. 17, no. 4. © 1996, The United Nations University,
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Breast development and control of milk synthesis

Peter E. Hartmann, Robyn A. Owens, David B. Cox, and Jacqueline C. Kent

Abstract

We have developed a computerized breast measure-
ment system that can quantitate both long-term (lac-
tation cycle) and short-term (between breasifeedings)
changes in breast volume. The increase in breast
volume during pregnancy was not related to milk
production at one month of lactation, whereas milk
production from one to six months of laciation re-
mained constant and was not controlled directly by
the suckling-evoked secretion of prolactin, From the
measurement of circadian changes in breast volume,
it was concluded that infants rarely emptied the
breasts at a single breastfeeding and that short-term
variation in the rate of synthesis during the day and
between the left and right breasts was closely related
to the degree of breast fullness. Furthermore, differ-
ences between women in the storage capacity of the
breasts dictated their flexibility in frequency of breast-
feeding. These observations are consistent with the
autocrine (local) control of milk synthesis during
established lactation in women.

Introduction

Breastfeeding and breastmilk must be considered in
the context of maternal physiology and infant devei-
opment rather than just the narrow role of optimiz-
ing infant nutrition (table 1}, The lactating breast
has a high metabolic activity. Indeed, the energy out-
put in milk represents approximately 25% of the
total energy intake in the maternal diet for women
exclusively breastfeeding single infants, and up to
50% for those breastfeeding twins {1]. In addition,
milk is a very complex secretion, consisting of cells

Peter Hartmann, David Cox, and Jacqueline Kent are with
the Department of Biochemistry and Robyn Owens is with
the Department of Computer Science at the University of
Western Australia in Nedlands, Australia.

(leucocytes, macrophages, and epithelial cells),
lipids (triacylglycerols, free fatty acids, phospho-
lipids, sterols, hydrocarbons, and fat-soluble vita-
mins), carbohydrates (lactose, oligosaccharides,
galactose, glucose, and glycoproteins), proteins
{caseins, o-lactalbumin, lactoferrin, secretory IgA
and other immunoglobulins, lysozyine, enzymes, hor-
mones, and growth factors), non-protein nitrogencus
compounds (urea, creatine, creatinine, uric acid,
amino acids including glutamine, nucleic acids, nu-
cleotides, and polyamines), water-soluble vitamins,
macronutrient elements, and trace elements [2, 3].
Furthermore, it is now clear that the proportions of
these constituents in breastmilk are uniquely appro-
priate for the human neonate at a time when growth -
and development are occurring at near-maximal
rates, yet many of the infant’s systems (such as the
digestive, hepatic, immune, neural, renal, and skele-
tal systemns)} are functionally immature. In addition,
breastfeeding is an integral component of the com-
plex psychological and metabolic dependencies of
the infant on its mother, with single physical func-
tions, such as nursing, providing the stimuli of
touch, balance, smell, hearing, and vision, and each
having specific effects on the infant [4]. Neverthe-
less, the magnitude of these benefits of human lacta-
tion, by and large, has not been afforded appropriate
prominence in either health-professional education
or the specialist’s medical literature (for example,
ref. 5).

Successful lactation requires the development of
fully functional mammary glands. Whereas other
major organs are morphologically and functionally
relatively mature at birth, the mammary gland under-
goes very limited structural development in utero,
with the most dramatic changes in women occurring
during puberty, pregnancy, lactation, and weaning
[6]. The laiter three stages (pregnancy, lactation,
and involution during and after weaning) form the
phases of the lactation cycle (fig. 1}. This cycle can
vary greatly in length from a little over nine months

292
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TABLE 1.
breastmilk

Functions attributed to breastfeeding and

Breastfeeding and the infant
a unique food
augments the infant’s digestive enzymes
stimulates growth and development
may modulate behaviour
optimizes infant intelligence
protects against illness

Breastfeeding and the mother
reduces risk of breast cancer
may reduce body weight 3
suppresses maternal fertility

to many years, and it may be repeated many times,
depending on female fecundity.

Foetal development

A comprehensive investigation of the foetal develop-
ment of the human mammary gland was carried out
by Dawson in 1934 [7]. It was observed that a mam-
mary band (milk streak) appeared as a raised por-
tion of ectoderm on either side of the midline, ex-
tending from the axilla to the groin of the human
embryo by about the fourth week of intrauterine
life. This band contains a narrow ribbon of raised
epithelial cells known as the milk line (mammary
ridge). Whereas the mammary band generally dis-
appears, the milk line diminishes in length from its
caudal end, and the cranial extremity thickens into
a small nodule of ectodermal cells in the thoracic
region at about 6 to 7 weeks of age. The nodule com-
posed of epidermal cells then sinks into the underly-
ing mesenchymal tissue to form a mammary bud. By
12 to 16 weeks, the overlying skin no longer pro-
trudes, allowing the formation of an indentation
that ultimately forms the areola and nipple. From
this time to birth, the mammary gland anlage buds
to form a number of solid cords, which traverse the
underlying mesenchymal and subcutaneous tissue.
These cords branch and become canalized to be-
come ducts at 20 to 24 wceks after conception. At
the end of gestation, Russo and Russo [6] observed
the development of very primitive lobular structures
composed of ducts ending in short ductules, lined
by one layer of epithelial cells and one layer of
myoepithelial celis. The epithelial celis had fine cyto-
plasmic vacuolization containing lipid droplets and
apocrine secretion, which was not confined to the
primitive alveolar structures,

Although the endocrine control of foetal mam-
mary gland development is poorly undersiood, the
higher levels of androgen in male than in fcmalc
foetal rats have been associated with the suppres-

_~ GESTATION
Bith

PUBERTY

Concaption

QUIESCENCE '

INVOLUTION

PHEGNANCY

Waaning < y Parturition

o [ sThe Lactation Cycle
LACTATION

FIG. 1. Breast development and the lactation cycle

sion of mammary development in the male foetus,
and the administration of steroid hormones to preg-
nant mice and rats can induce abnormal mammary
development in their offspring (see ref. 8). These
findings strongly suggest that meore attention should
be given to the foetal environment as a potential
cause of subsequent lactation failure.

Pre-pubertal development

“Wiiches’ milk™ is one of the very few pre-scientific
terms still in current use and refers to colostrum-like
fluid {9, 10] that is secreted from the nipples of new-
born infants. It was thought that infants secreting this
“milk” were possessed by witches, and these infants
were not favoured. It is now clear, however, that this
is a normal transient event, as secretion can be ex-
pressed from the nipples of most infants by seven
days after birth, and involution of the neonatal mam-
mary gland is complete by eight weeks post-partum
(10]. Throughout childhood, only isometric growth
of the breast occurs, with limited elongation and
branching of the ducts {7].

Pubertal development

In humans, unlike other mammals, extensive positive
allometric growth of the breast occurs at puberty.
From 10 to 12 years of age, girls enter puberty
and, over time, develop to sexual maturity. Three
phases of puberty have been identified: thelarche
(commencement of breast development), pubarche
(growth of pubic hair), and menarche (start of
menstruation),

At thelarche, the ovaries of the immature female
start to sectete oestrogen, which initiates positive
allometric growth of the primitive mammary struc-
tures. The mammary ducts elongate and extend their
epithelial lining, branching dichotomously, resuiting
in the formation of a branched, treelike structure
that extends from the nipple into the mammary con-
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nective tissue. In addition, terminal buds form on the
ducts in preparation for the development of alveolar
and lobular tissue structures.

During thelarche, mammary clasticity, vasculariza-
tion, connective tissue volume, and fat deposition
increase [6], leading to the development of the char-
acteristic shape of the mature human breast {11].
Compared with other maminals, mammary growth
in pubescent girls is far in excess of the development
required for subsequent successful lactation, and
therefore it has been suggested that this growth is
not related to lactation but rather provides an indica-
tor of sexual maturity.

During puberty therc is accelerated growth of the
nipple and development of subareolar tissue leading
to the elevation of the areola and nipple. About 15
to 25 lactiferous ducts lead to each nipple from dis-
crete lobes within the mammary parenchymatous
tissue. These lactiferous ducts may merge within the
nipple so that the number of ductal openings is less
than the number of lactiferous duets. The lactiferous
ducts dilate at the base of the nipple to form milk
sinuses, which, during lactation, accumulate milk
drained from the lobes, Unlike other mammals, the
lobes of the human mammary gland are separated
by deposits of adipose tissue, and the proportion of
adipose to secretory tissue varies between indivi-
duals. Each lobe is subdivided into lobules that, in
turn, are composed of 10 to 100 alveoli. The alveoli
are lined with a single layer of lactocytes (mammary
secretory epithelial cells) surrounded by starlike
myoepithelial cells, a basement membrane, and a
network of blood eapillaries [9, 12].

Under the cyelic influence of ovarian oestrogen
and corpus luteal progesterone, as well as the pres-
ence of other metabolic and growth-promoting hor-
mones [8, 12], the mammary glands are stimuiated
to grow. From three to four days before the onset of
menstruation, women may experience swelling, ten-
sion, fullness, tightness, heaviness, and pain in their
breasts [9]. Fluid retentjon in the connective tissue
and enhanced ductular and lobulo-alveolar tissue
growth increase breast volume by 30 mi 6, 9] to
100 ml {13]. Inereases up to a doubling of breast
size have been observed in some women. After men-
struation the mammary gland is characterized by
some apoptosis, with minimum breast volume occur-
ring five to seven days post-menstrum [6}. Mamumary
involution following menstruation never completely
returns the mammary gland back to the previous
premenstrual morphology and, hence, allows the
mammary parenchyma to develop, albeit gradually,
during suecessive menstrual cycles [6] until women
reach about 30 years of age. In spite of the fune-
tional responsiveness of the breast to stimulation
{12], little information is available on breast develop-

ment in relation to the commencement of sexual
activity.

Lactation cycle

The lactation cycle begins at conception (fig. 1). Dur-
ing the lactation cycle, there is further growth of the
breast {mammogenesis), the initiation of milk syn-
thesis and sccretion (lactogenesis 1 and lactogenesis
2), lactation (galactopoicsis), regression of the breast
during and after weaning (involution), and relative
quicscence during subsequent menstrual cycles,

Mammogenesis

The mammary gland develops the histologic and bio-
chemical capacity to synthesize and secrete milk
during pregnancy. Histologic studies have separated
mammary development during pregnaney into two
distinet phases: mammogenesis and lactogenesis 1.
Mammogenesis oecurs from early pregnancy and is
charaeterized by proliferation of the distal elements
of the ductal tree, ereating multiple alveoli (acini) of
variable size and shape [14]. Lactogenesis 1 occurs in
the later stages of pregnancy and is characterized by
the differentiation of resting mammary cells into lac-
tocytes, with the potential to secrete the unique fats,
carbohydrates, and proteins characteristic of milk
[15].

Initially, mammary development during pregnancy
appears to be an acceleration of the parenchymal
hypertrophy associated with the menstrual cycle.
Indeed, an increase in the sensitivity and tenderness
of the breast, and nipple sensifivity in partieular, is
often one of the first indieations of pregnancy, and
this can oecur within a few days of eoneeption and
before the due date of the next menstrual period.
Thus, the factors initiating mammogenesis at this
time must be closely related to those responsible for
the mother’s recognition of her pregnancy. Subse-
quently, the subcutaneous veins become cnlarged
and visible through the skin, and the areola usually
enlarges and becomes more darkly pigmented [14].
Exiensive lobulo-alveolar growth occurs during the
first half of pregnancy, and in the third trimester
there is a further inerease in lobular size associated
with hypertrophy of the lactocytes and the accu-
mulation of secretion in the lumina of the alveoli
[6].

Although there is little precise information on
the hormonal control of mammary development in
women during pregnancy, the changes in the pat-
terns of circulating hormones are now well estab-
lished. The implantation of the blastoeyst in the uter-
ine wall is associated with the secretion of human
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chorionic gonadotrophin (hCG), which maintains
and increases the steroidogenic activity of the cor-
pus luteum, until hCG secretion decreases at about
8 to 10 weeks of gestation. In the later stages of preg-
nancy, the maternal serum concentrations of proges-
terone and oestrogens are increased by de nove syn-
thesis in the placenta [16].

In classical studies on ovariectomized-hypophysec-
tomized-adrenalectomized rats and mice, Lyons {17]
and others have shown that ductal mammogenesis is
promoted by oestrogens, growth hormone, and corti-
costeroids. In addition, lobulo-alveolar development
occurred at maximal rates in the presence of oestro-
gen, progesterone, prolactin, growth hormone, corti-
costeroids, and placental lactogen. Studies on iso-
lated human mammary tissue in culture suggest that
insulin, cortisol, growth hormone, prolactin, oestro-
gens, progesterone, and epidermal growth factor
(EGF) are involved in the proliferation and differen-
tiation of human mammary celis in tissue culture
{18-22]. Relaxin has been implicated in the prolif-
eration of porcine mammary parenchyma {23]. The
action of oestrogen and progesterone on mammary
parenchyma leads to the secretion of EGF and trans-
forming growth factor-a (TGF-«), both of which are
potent mammary mitogens [22]. In contrast, TGF-f;
inhibits mammary growth [22, 24, 25]. These studies
imply that the development of the human mammary
gland during pregnancy is controlled by a complex
sequence of stimuli and inhibition similar to the
hormonal mechanisms that control the growth and
development of the mammary glands of common
laboratory animals.

Hytten [26] used a water-displacement technigque
to measure the volnme of the left breast of 11 women
at three months of gestation and seven days post-
partumn. In 10 women breast volume increased by 60
to 480 ml, and in one woman the volume decreased
by 20 ml. The relationship, however, between breast
volume at the end of pregnancy and the volume of
the “empty” breast on the seventh post-partum day
is unknown. We [27] have developed a computerized
breast measnrement (CBM) system that uses video
images of structured lght stripes projected onto the
breast to quantitate both long-term (throughout the
lactation cycle) and short-term (during the day)
changes in breast volume (figs. 1 and 2). Preliminary
findings for breast development (fig. 3} from pre-
conception until just before delivery [28] have dem-
onstrated that significant growth can occur during
the first trimester and that this growth can either
continue throughout pregnancy or reach a plateau
during the second trimester. The six mothers studied
to date have had a successful lactation outcome
irrespective of their pattern of breast growth during
pregnancy.

Lactogenesis 1

The timing of lactogenesis 1 (development of poten-
tially functional factocytes) in women has not been
precisely defined. In mid-pregnancy the true lobulo-
alveolar system develops, the proliferative changes
are reduced, and there is increasing cellular differen-
tiation with the accumulation of cellular organelles
and secretory products {6, 15, 29]. Lactose is the
most osmotically active component of the colostrum,
and hence excess lactose synthesis during pregnancy
could lead to breast distension. Nevertheless, the
tight junctions between the lactocytes are open dur-
ing pregnancy, and thus lactose can escape across the
mammary epithelium into the bloodstream and then
be excreted in the urine. The concentration of lactose
in the blood of pregnant women increases during mid-
pregnancy [30], and this coincides with an increase in
the excretion of lactose in the urine [28, 31]. These
findings suggest that in women lactogenesis 1 occurs
approximately halfway through pregnancy. Studies
using an increase in the concentration of lactose in
the blood or mammary secretion as an indicator of
the occurrence of lactogenesis 1 have suggested that
lactogenesis 1 occurs at different stages of pregnancy
in different species. Whereas lactogenesis 1 occurs in
late pregnancy in rats (32}, ewes [33], and sows [34,
35), it occurs earlier in pregnancy in cows [36], goats
{37], and women [30]. These species differences in
the timing of lactogenesis 1 during pregnancy make
it difficult to speculate on the control of the develop-
ment of the functional lactocyte. A greater knowl-
edge of the control of mammogenesis and lacto-
genesis 1 in women is important not only for the
understanding of normal lactation, but also because
carly pregnancy [13] and lactation [38] have been as-
sociated with a reduced risk of breast cancer.

Lactogenesis 2

Whereas the umbilical cord couples the developing
foetus to continuous life support from its mother’s
placenta, nursing after birth provides the prowing in-
fant with comparable but intermittent life support
from its mother’s breasts. Thus, it is essential for the
breast to develop its unique synthetic capacity during
pregnancy, so that the initiation of an adequate sup-
ply of milk accompanies the birth of the infant. The
occurrence of lactogenesis 1 halfway through preg-
nancy in women permits lactogenesis 2 to occur,
even if the infant is delivered prematurely, although
the milk composition is different from that of full-
term mothers, possibly because of incomplete hyper-
trophy of the mammary gland or incomplete expo-
surée to prolactin and other hormones [39].

In women the control of lactogenesis 2 (the initia-
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FIG. 2. Computerized breast measurement system assessment of function for right
and left breasts of two mothers {A and B} over 24-hour periods. The degree of full-
ness is the volume of the breast at the end of a breastfeeding minus the minimum
volume of the breast during the 24-hour period, divided by the storage capacity of
the breast, expressed as a percentage. The rate of milk synthesis is calculated from
the difference between the breast volume at the end of a breastfeeding and the
breast volume just before the beginning of the next breastfeeding, divided by the

time between the measurements [60]

tion of copious milk secretion) appears to be under
endocrine regulation similar to that in other mam-
mals. The pioneering work of Kuhn [40] established
that progesterone withdrawal was the trigger for lac-
togenesis 2 in the rat, and subsequently Nicholas and
Hartmann [32] established the temporal relationship
between the withdrawal of progesterone approxi-
mately 24 hours before parturition and the increased
rate of lactose synthesis (a measure of lactogenesis
2) coinciding with birth. This pattern appears to bc
consistent for most mammals studied to date.

In women, however, progesterone withdrawal is
delayed until afier the delivery of the placenta; thus,

there is a frame shift to the post-partum period in the
close temporal relationship between the fall in pro-
gesterone and the increase in the concentration of
lactose in the colostrum [41]. Lactogenesis 2 is de-
layed by more than a day to between 30 and 40
hours post-partum (fig. 4}. Although this delay may
seem inconsistent with the perceived energy require-
ments of the human infant, it is consistent with the
acquisition of mucous membrane protection from
maternal colostrum, as well as the remarkable resi-
Hence of the human neonate to nutritional abuse and
the unusual weight loss in human infants after birth.

Lactogenesis 2 also occurs 30 to 40 hours after de-
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FIG. 3. The development of the left breast of one
mother depicted by models generated using the
computerized breast measurement system

livery in mothers who have had a Caesarean section
{42], sinee the timing of placenta removal in relation
to birth is the same as in those who delivered nor-
mally. This is fortunate for human lactation, as Cae-
sarean section delivery in other species, such as ewes,
results in a delay in lactogenesis 2 of more than a day
when compared with normal delivery {33].

The involvement of the placenta in the initiation
of lactation has been further substantiated by the
finding that if a fragment of placenta is retained after
delivery, lactogenesis 2 occurs only after its removal
[43]. These observations also are consistent with pro-
gesterone withdrawal acting as the trigger for lacto-
genesis 2 in women, as it does in other mammals.

Although lactogenesis 2 in women does not re-
quire either the suckling stimulus or milk removal
{44], it does require the presence of adequate con-
centrations of lactogenic hormones. The concentra-
tion of prolactin in a woman’s blood is high at par-

turition, and suppression of prolactin secretion by
the administration of bremocriptine results in the in-
hibition of lactogenesis 2 [44). Nevertheless, undesir-
able side-effects and the potential role of prolactin
in facilitating maternal behaviour have cautioned
against the use of this drug for the suppression of lac-
tation in women who choose not to breastieed.

Close assessment of the initiation of lactation in
mothers with type I diabetes shows that the increase
in the concentration of lactose in the colostrum is
delayed by about 24 hours eompared with normal
mothers {45-47]. Since this delay coincides with the
reduction in insulin therapy after birth and the re-
establishment of control of glucose homeostasis, per-
missive amounts of insulin also may be required for
lactogenesis 2. Notwithstanding this delay, diabetic
women with perseverance can establish successful
lactation.

Milk “coming in,” which is sensed by mothers as
a sudden enlargement of their breasts with milk, is a
post-lactogenesis 2 event oecurring two to three days
after delivery [42]. The physiological significanee of
the sensation of milk coming in is not clear, but it
may represent the time when the mother’s capacity
to synthesize milk first exceeds the infant’s appetite.
That is, it may represent the transition from an endo-
crine-promoted lactogenesis 2 to another form of con-
trol during established lactation. Despite these con-
siderations, severe engorgement can be associated
with milk coming in, and this is a very painful event
of short duration but long remembered by mothers.
The risk of severe engorgement is reduced if mothers
avoid timed schedules for breastieeding and fully
breastfeed their babies to appetite, day and night,
from birth. The implications for lactogenesis 2 and
milk coming in are important when considering the
design of programmes for the early discharge of
mothers from maternity hospitals [48].

Birt
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FIG. 4. Peripartum milk lactose expressed as a percentage of the maxi-
mum lactose concentration for the cow, rat, and woman
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Galactopoiesis

The maintenance of galactopoiesis appears to Dbe
under a combination of endocrine, autocrine (local),
and metabolic control, which varies according to the
species and the stage of lactation. The relative im-
portance of these mechanisms, however, depends on
whether the species has been selected for dairy pro-
duction. Nevertheless, the removal of milk from the
mammary gland is of the utmost importance for the
maintenance of milk secretion in all mammals. In
women, frequent suckling not only stimulates the re-
lease of oxytocin and thereby elicits milk ejection,
but also stimulates the release of prolactin [49] and
results in the removal, inactivation, or both of local
inhibitory factors {50].

The finding in the early 1970s that the sucking
stimulus evoked the release of prolactin [49] pro-
vided a potential explanation for the regulation of
milk synthesis, We have not, however, found any
relation between the suckling-evoked release of pro-
lactin and milk yield. Although the prolactin re-
sponse decreases in later stages of lactation, there
is no decrease in milk yield [28). Therefore, the con-
cept that demand feeding regulates the rate of milk
synthesis by evoking the release of prolactin must be
seriously questioned.

About 20 years ago, it was generally accepted that
the nutrition of the mother was the most important
determinant of miltk synthesis. This assumption was
based on numerous studies demonstrating the depen-
dence of milk production on the level of nutrition in
dairy cows and goats. As a result, it was concluded
that feeding the malnourished mother would thereby
feed the child [51]. Nevertheless, subsequent studies
by Prentice et al. [52] have shown that improving the
nutritional status of malnourished mothers does not
increase milk production. This, together with exten-
sive studies on milk production in women from both
developing and developed countries, has led to the
conclusion that maternal nutrition is not an impor-
tant determinant of milk production in women (see
ref, 53).

The demand-fed infant consumes irregular quan-
tities of milk at irregular intervals during the day
{53]. These feeding patterns also are consistent with
mothers’ awareness [54] and with recent studies that
indicate that it is the baby’s appetite that determines
milk yield [53]. Indeed, a comprehensive considera-
tion of the literature leads to the conclusion that
ensuring that the infant has sufficient access to the
breast to satisfy its appetite for milk optimizes milk
production. The basic question, however, remains:
How does the breast regulate milk synthesis to meet
this unpredictable external demand for mitk by the
infant?

In 1984 Neil Matterson [55] provided a practical

answer to this question: “The more he cries the less
milk he drinks, so less milk is produced, so there’s
less for him to drink, so he cries because he didn't
get a drink. Do you understand that?” Perhaps this
confusing explanation of the control of milk syn-
thesis uuderlies epidemiologic results showing that
many mothers give up breastfeeding in the belief
that they cannot produce enough milk for their
babies [56).

A prerequisite for investigating the control of milk
synthesis during galactopoiesis in any suckling mam-
mal is to measure the rate of milk synthesis accu-
rately. The classical means of determining the daily
rate of milk synthesis in women has becn the “weigh-
suckle-weigh™ or “test-weighing” method [57], which
conventionally records the combined milk output
from both breasts and sums the milk consumned dur-
ing all breastfeedings over a period of 24 hours. If
correction is made for evaporative water loss during
cach breastfeeding, test weighing is a very accurate
method of determining milk transfer between the
mother and her infant [58]. But neither test weigh-
ing nor alternative methods of measuring milk pro-
duction [59] measure the short-term (between breast-
feedings) rates of milk synthesis in individual breasts.

Our CBM system measures the short-term rates of
milk synthesis in women by determining the rate of
increase in breast volume between breastfeedings
{27]. We installed the CBM system in the homes of
seven mothers so that we could measure their milk
production and changes in breast volume while they
breastfed on demand in their normal environment.
In addition to the short-term rate of milk synthesis,
we were able to calculate two new parameters for
the assessment of breast function from the progres-
sive changes in breast volume over the 24-hour per-
iod. First, the storage capacity of the breast was cal-
culated, that is, the demonstrated capacity of the
breast to store milk that was available to the infant.
This was calculated as maximum breast volume
minus minimuin breast volume observed over the
24-hour period [60]. Second, the degree of fullness
of the Dreast was calculated as the volume of the
breast at the end of a breastfeeding minus the mini-
mum volume of the breast during the 24-hour period,
divided by the storage capacity of the breast. Thus,
the degree of fullness varied from one when the
breast was full to zero when the breast was empty.

To llustrate our findings using the CBM system,
the resulis for two of the seven mothers who partici-
pated in this study [60] are presented (table 2 and fig.
2). Mothers A and B were fully breastfeeding their
babies and had similar levels of milk production:
612 and 950 g/24 hours, respectively. Nevertheless,
as with most other women we have studied, this pro-
duction was not divided equally between the mother’s
Lreasts, emphasizing the importance of investigating
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TABLE 2. Computerized breast measurement system as-
sessment of breast function for two mothers

TABLE 3. Observations and conclusions from computer-
ized breast measurements of the circadian changes in breast

volume in lactating women

QObservation

Conclusion

The infant did not con-

at a breastfeeding

sume ali available milk

The infant’s appetite
determines milk intake
at a breastfeeding

Mothers with small
breast storage capacity
breastfed more
frequently

The storage capacity of
the mother’s breasts
dictates the flexibility
m frequency of breast-
feeding

Rates of milk synthesis
varied greatly within
and between breast-

" feedings

The shori-term rate of
milk synthesis is under
autocrine (local)
control

Rate of milk synthesis
was highest when the
breast contained the

Autoctine control
responds to the full-
ness of the breast

Measurement Mother A Mother B
Stage of lactation (mo} 4 5
Milk yield (g/24 h) 912 950
Storage capacity (ml) 780 190
Relative breast size
(%)
minimum 69 92
maximum 7 96
Individual breasts
Measurement Left | Right | Left { Right
Milk yield (g/24 h) 108 | 804 | 338 | 612
Storage capacity (ml) 180 600 80 110
Feedings/24 h 3 4 7 7
Rate of synthesis
{ml/h)
minimuin 3 17 6 23
maximum 15 49 18 31

ieast milk

Source: ref. 60.

the regulation of milk synthesis in individual breasts
rather than in individual women.

A detailed review of the results of our investiga-
tions of human lactation over the 24-hour period
using the CBM system is given by Daly and Hart-
mann [61], and a summary of our observations and
conclusions is given in table 3. These studies clearly
demonstrated that the infant’s appetite determined
the milk intake at a particular breastfeeding. The
breast storage capacity varied greatly between
women (table 2), and this factor significantly influ-
enced the breastfeeding frequency required to main-
tain an adequate milk supply. In addition to these
obscrvations, we were unable to show a relation
between the increase in blood prolactin at a breast-
feeding and the subsequent rate of milk synthesis be-
tween breastfeedings [62]. Furthermore, the short-
term rates of milk synthesis of a woman’s right and
left breasts often responded independently from
breastfeeding to breastfeeding. For example, after
the first feeding, the milk synthesis rate of the right
breast could be higher than that of the left breast,
but after the next feeding, the reverse could be true,
with the left breast now showing the higher rate of
milk synthesis.

The negative relationship between the degree of
breast fullness and the short-term rate of milk syn-
thesis (fig. 2) was of particular interest. In this re-
speet, the right breasts of mothers A and B repre-
sent two extremes. Mother A, with a large storage
capacity, had high rates of milk synthesis when her
breast contained the least milk (fullness approxi-

Autocrine mechanisms
may affect the number
of lactoeytes in the
breast

Right and left breasts
differed in both milk
production and size

mately zero) and low rates of milk synthesis when
her breast was nearly full (fullness approximately
one). In contrast, mother B, with a small breast stor-
age capacity, achieved a high level of milk produc-
tion by more frequent breastfeedings with relatively
consistent short-term rates of milk synthesis, as her
degree of fullness was low after each breastfeeding,
Our results for women are consistent with the
autocrine theory of milk synthesis control during
established lactation, which has been recently pro-
posed for dairy goats by Peaker and Wilde [50}
These workers have isolated a protein called feed-
back inhibitor of lactation (FIL) that appears to sup-
press milk synthesis as milk accumulates in the mam-
mary gland betwecen breastfeedings by reversibly
inhibiting the transfer of newly synthesized protein
from the endoplasmic reticulum to the Golgi vesicles.
We also have shown that the difference in the fat
content of breastmilk between the beginning and
the end of a breastfeeding is related fo the degree
of fullness of the breast, rather than to whether it is
cither fore or hind milk [63]. Furthermore, Heesom
et al. [64] have demonstrated that medium-chain-
length {fatty acids inhibit glucose metabolism and
lipid synthesis in isolated mammary acini of rats.
The presence of lipases in breastmilk and the nature
of the aceumulation of triacylglycerol in the alveolus
suggest that autocrine eontrol of milk fat synthesis by
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free fatty acids also is mechanistically plansible in
lactating women [63). In vitre studies have shown
that free fatty acids may act as messenger and modu-
lator molecnles, mediating responses of the cell 1o
extracellular signals [66].

A further interesting development arises from
studies by Moienaar et al. [67]. They used *S-labefed
cRNA probes to localize the sites of s-lactalbumin,
a-S1-casein, and lactoferrin mRNA synthesis in
sheep. Early in lactation, mammary gland expres-
sion of e-lactalbumin and «-Sl-casein was high in
some alveoli but not in others. Those alveoli with
high expression of a-lactalbumin and «-S1-casein
contained few fat globules in their cells and lumina,
whereas those in which expression of these proteins
was absent contained abundant fat globules. These
atter alveoli also almost exclusively expressed lacto-
ferrin. These findings suggest that milk secretion
either is heterogeneous across lobules or occurs
sequentially with time in the alveolus as newly se-
creted milk accumulates. The latter concept seems
more plausible.

It is tempting to speculate that the FIL and free
fatty acids may act locally to sequentially regulate
the short-term rates of milk constituent synthesis,
either within a mammary gland or, more lLkely,
within lobules according to the degrec of emptying
of the lobules in each breast.
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Discussion of paper by Hartmann et al.

Dr. McLaren

The two women you showed us both produced more
milk from the right breast than the left. Is this usual,
and is it related to which breast the baby is put to
first at a feeding?

Dr. Hartmann

I think that perhaps two-thirds of women are uneven
in the milk production between their left and right
breasts, but it doesn’t necessarily mean they are con-
sistently higher in the right breast. We found that
some women changed from one lactation to the next,
so most milk production in one lactation is in the
right breast, and in the next it’s in the left breast, so
there is a fairly random distribution between breasts.
Some people think it has to do with the handedness
of mothers. We haven'’t looked at that, but certainly
it can change during subsequent lactations. It seems
to me to relate to a behavioural characteristic in ani-
mals, which is teat order. There is evidence from
Sweden, I believe, that indicates that when babies
are put on their mother’s abdomen, they make their
way up to the breast. They also tend to associate
with the breast that they attach to first. This observa-
tion would be consistent with observations of the es-
tablishment of teat order in other mammals.

Dr. McLaren

I was particularly interested in your observation that
fat content increases as the breast is emptied. Does
that mean it is better for a woman to empiy one
breast before transferring the baby to the other?

Dr. Hartmann

This is an interesting situation, and one has to be
very careful in responding, because how it is applied
in practice can be quite misleading. The breast has

regular mechanisms that can cope with most patterns
of feeding. So far, our results indicate that it doesn’t
much matter how the breast is emptied; the baby will
get the same amouni of energy over a 24-hour
period. One-sided fecding has only been recom-
mended for women with oversupply problems. For
normal feeding it is reasonable to finish one breast
before offering the other.

Dr. McNeiflly

Back to milk production. Presumably, in the case of
twins, both breasts can operate to full capacity if they
are emptied at the same rate?

Dr, Hartmann

That is correct. Qur studies suggest there is addi-
tional capacity. I think mothers in Western societies
have to down-regulate their physiological capacity to
produce milk to their babies’ requirements. We can
look at the endocrine system as setting the upper
limits of the mother’s milk production capacity and
the autocrine mechanism as then cutting it down to
the actual needs of the baby., With twins the mother
sustains a higher level of production that perhaps
approximates the breasts’ maximnm capacity. We
studied a woman who fully breastfed triplets for
two and a half months, so the breast has enormous
capacity.

Dr. McNeilly

You didn’t mention the relationship of oxytocin to
storage capacity. It seems that much of the milk
won’t come out without oxytocin release. Is that
true? There is very little information on that,

Dr. Hartmann

Residual milk, in my opinion, has done more to con-
fuse our understanding of lactation than just about
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any other concept. This is because it is based on the
very unnatural situation of the dairy cow. The suck-
ling situation is totally different. Oxytocin is ob-
viously required for milk ejection, but the amount
of milk that is taken depends on the baby’s appetite,
not what the mother has available. So in mothers
with high storage capacity, there is enormous varia-
tion between the storage capacity and the amount
of milk that the baby might take at any one time.

Dr. McNetlly

But if the mother didn’t release oxytocin at all,
would that dramatically reduce the amount of milk
the baby could get?

Dr. Hartmann

Yes, it certainly can be a problem. We don’t notice it
particularly in women who are breastfeeding, It is
often a problem for mothers who are expressing
milk. If they don’t get a let-down, they can have a
great decrease in milk production.

It is very important to look at milk production
from individual Dreasts, which relates to Dr.
MclLaren’s first question. We did an initial study in
Oxford on six mothers to determine if the interval
between feedings was correlated with the amount of
milk the baby took. If you combine the production of
both breasts, there’s no relationship. If you split
the intake from the left and the right breasts, there
is a very tight coupling. That is, the gap between
feeds determines how much the baby takes from a
breast. For the other breast, there is no such relation-
ship. It was clear women showed “breasteduess” in
the same way they show handedness, but it wasn’t
linked to handedncss, because we had five “lefi-
breasted’” mothers and one “right-breasted” mother,
but they were all right-handed.

So it’s not clear what the relationship is. It was
almost as if the control mechanisms were located
in one side, as in true handedness. Wheu we moved
to Bristol, we studied 20 more mothers and found no
such rclationship. We found the relationship was
with the first breast to be offered, which confused
us somewhat. Therefore, we didn’t publish the results.



Constituents of human milk

Ann Prentice

Abstract

Breastmilk contains all the nutrients required by the
newborn baby. It also contains non-nutritional com-
ponents that may promote infant health, growth, and
development, such as antimicrobial factors, digestive
enzymes, hormones, trophic factors, and growth mod-
ulators. In some situations, breastmilk may also con-
tain harmful components, such as pollutants, drugs,
allergens, and viruses. Human milk has a unique com-
position, which differs from that of other manunals in
its ingredients and their concentrations.

Breastmilk composition is not constant and varies
with stage of lactation, breastfeeding pattern, sea-
son, and parity. It also differs among individuals and
among communities, for reasons that are not well un-
derstood. Maternal nutrition is an obvious candidate,
but the situation is complex. Supplementation studies
and cross-cultural comparisons have demonstrated that
the total concentrations of fat, protein, and lactose are
relatively insensitive to current dietary intake and nu-
tritional status, whereas the fatty acid profile and the
concentrations of several micronulirients, particularly
water-soluble vitamins, are responsive to maternal diet,

For many infants, nutrient intake from breastmilk
becomes insufficient after four to six months, and
other foods should be added to the diet. Neverthe-
less, breastmilk can continue to be a valuable nutrient
source and to provide non-nutritional factors even for
older children. Consequently, breastfeeding for one to
two years as part of a mixed diel has many advan-
tages, particularly for children living in impoverished
circumstances.

Introduction

Breastmilk is a complex fluid, rich in nutrients and in
non-nutritional bivactive components. Knowledge of
the composition of human milk and the factors that

The author is with the MRC Dunn Nutrition Unit in Cam-
bridge, UK, and Keneba, Gambia.

influence it has increased considerably over the past
two decades. This paper briefly stunmarizes current
understanding, drawing largely on our cross-cultural
studies in the Gawmnbia and Britain as examples. More
comprehensive reviews have recently been published
{1-4].

Nutritional and non-nutritional
components

Breastmilk contains all of the nutrients needed by the
newborn baby during the first weeks of life. These in-
clude the metabolic fuels (fat, protein, carbohydrate),
water, and the raw materials for tissue growth and
development, such as fatty acids, amino acids, miner-
als, vitamins, and trace elements.

More than 98% of the fat in breastmilk is in the
form of triglycerides, constructed within the mam-
mary epithelial cell from mediwm- and long-chain
fatty acids derived either from the maternal circula-
tion (carbon chain lengths =16) or manufactured
locally {carbon chain lengths <16) {5]. Short-chain
fatty acids (carbon chain length <8) are only pres-
ent in trace amounts. Oleic acid {(18:1) and palmitic
acid (16:0) are the most abundant fatty acids in
breastmilk triglycerides, with comparatively high pro-
portions of the essential fatty acids, linoleic acid (18:
2w6) and linolenic acid {18:3w3). Comparatively
high proportions of other long-chain polyunsatu-
rated fatty acids, snch as arachidonic acid (20:4w6)
and docosahexaenoic acid (22:6w3), are also pres-
ent {5]. These long-chain fattly acids are constituents
of brain and neural tissue and are needed in early
life for mental and visual development [6]. At least
half of the triglyceride molecules in breastmilk con-
tain palmitic acid attached to the central carbon of
the glycerol component, a property that increases di-
gestibility, absorption, and mineral balance {5, 7}.
The lipid component of breastmilk is the transpost
vehicle for fal-soluble micronutrients such as prosta-
glandins and vitamins A, D, E, and K.
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Proteins account for approximately 75% of the
nitrogen-containing comnpounds in breastmilk, Non-
protein nitrogen substances include urea, nucleo-
tides, peptides, free amino acids, and DNA. The pro-
teins of breastmilk can be divided into two categories:
micellar caseins and agqueous whey proteins, present
in the ratio of about 40:60 [8]. The predominant
casein of human mikk is f-casein, which forms mi-
celles of relatively small volume and produces a soft,
flocculent curd in the infant’s stomach. The major
whey proteins are o-lactalbumin, lactoferrin, secre-
tory IgA, and serum albumin [8], with a large num-
ber of other proteins present in smaller amounts.
Secretory IgA is the principal iinmunoglobulin of
breastmilk. It is synthesized in the mammary epithe-
iial cell by the coupling of two IgA molecules, pro-
duced locally by Iymphocyies resident in the breast
tissue, with two proteins, J-chain and secretory com-
ponent [8]. The specificity of breastmilk secretory
IgA antibodies reflects the mother’s exposure to mu-
cosal infection and is independent of the specificity
profile of blood-borne [gA [9]. Many of the proteins
in breastmilk have a multitude of potential functions.
Lactoferrin, for example, transports and promotes
the absorption of iron, is bacteriostatie to a range of
organisms, and acts as a nutritional protein, pro-
ducing amino acids for absorption on digestion |8,
10].

The principal carbohydrate of human milk is lac-
tose, a f-disaccharide manufactured in the mammary
epithelial cell from glucose by a reaction involving o-
lactalbumin [11]. In addition, breastmilk contains sig-
nificant quantities of oligosaccharides, predominantly
laetose-N-tetraose and its monofucosylated deriva-
tives, representing about 10% of total milk carbohy-
drate. The oligosaccharide composition reflects the
Lewis blood group and secretor status of the mother
[12].

In addition to the nutritional components, breast-
milk contains a wealth of bioactive components that
may have beneficial non-nutritional functions [8, 9,
13, 14}. These include a wide range of specific and
non-specific antimicrobial factors; cytokines and
anti-inflammatory substances; and hormones, growth
modulators, and digestive enzymes (table 1), many
of which have multiple activities. These components
may be of particular importance for young infants
because of the immaturity of the host defence and
digestive systems early in life. The physiological sig-
nificance of many of these substances has yet to be
determined, and some may be present merely as
“spillover” or excretory products from metabolic
processes occutrring within the mammary epithelial
cell. For those with established significance, the site
of action may be within the mothet’s breast, within
the infant’s alimentary canal, or, after absorption,
within the infant’s body. Some antimicrobial compo-

nents, for example, are active both within the breast,
minimizing the risk of breast infection and mastitis
f15], and within the baby’s gastrointestinal and
respiratory tracts, protecting the mucosal surfaces
from infection by bacteria, viruses, and parasites [9].
By contrast, the site of action of the peptide feed-
back inhibitor of lacation (FIL)} is within the breast,
its function being the autocrine regulation of milk
production {16]. On the other hand, casomorphins,
opioid-like substances that may affect infant behav-
jiour and mood in addition to a range of other func-
tions, are produced in the baby’s intestines by the
dcgradation of breastmilk casein [17]. Many bio-
active substances are also valuable nutrient sources
and ultimately are digested and absorbed in the nor-
mal way. Protease inhibitors in breastmilk may
afford a degree of protection from digestion for
some breastmilk components [8]. A sufficient pro-
portion of antimicrobial proteins, for example, escape
digestion and emerge in the faeces, suggesting that
antimicrobial activity continues throughout the
length of the infant’s gastrointestinal tract [10],

Breastmilk has also been shown to be an excretory
route for a range of substances that might be harmful
to the baby (table 1). These include viruses, such as
human immunodeficiency virus (HIV) [18]; environ-
mental and oecupational pollutants, such as DDT,
PCBs, and djoxins [19]; components of the mother’s
diet that might be toxic or allergenic, sueh as trans-
fatty acids, aflatoxins, and cow’s milk protein [20-
22]; commonly used stimulants, such as nicotine, caf-
feine, and theobromine [23, 24]; and various drugs
and radicactive compounds [25-27]. Where cxpo-
sure to xenobioties jeopardizes infant health, difficult
and often controversial decisions have to be made
about whether the risks outweigh the benefits of
breastfeeding [26, 28].

Comparison with animal milks

Breastmilk contains a unique combination of ingre-
dients, differing from the milks of other mammals in
both the concentration and the nature of its many
components. In common with the milk of other pri-
mates, human milk has low energy and nntrient den-
sity compared with the milks of most other mam-
mals, except for a high density of carbohydrates [4].
In addition, the daily output of the major nutrients
in milk relative to the size of the mother is lower in
humans than in other mammals, especially dairy and
laboratory species [29].

The composition of cow’s milk, the basis of most
breastmilk substitutes over the centuries, is com-
pared with that of human milk in table 2. In addition
to the obvious concentration differences, the milks
differ considerably in the strueture of many of the
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TABLE 1.

Examples of the non-nutritional components of breastmilk

Antimicrobial factors
secretory IgA, IgM, IgG
lactoferrin
Iysozyme
complement C3
leucocytes
bifidus factor
Hpids and fatty acids
antiviral mucins, GAGs
oligosaccharides

Growth factors
epidermal (EGF)
nerve (NGEF)
insulin-like (IGF)
transforming (TGF)
taurine
polyamines

Cytokines and anti-inflammatory factors
tumour necrosis factor
intcrleukings
interferon-y
prostaglandins
oy -antichymotrypsin
oy -antitrypsin

platelet-activating factor: acetyl hydrolase

Digestive enzymes
amylase
bile acid-stimulating esterase
bile acid-stimulating lipases
lipoprotein lipase

Hormones
feedback inhibitor of lactation (FIL)
insulin
prolactin
thyroid hormones
corticosteroids, ACTH
oxytocin
calcitonin
parathyroid hormone
erythropoietin

‘Fransporters
lactoferrin (Fe)
folate binder
cobalamin binder
IgF binder
thyroxine binder
corticosteroid binder

Potentially harmful substances
viruses (e.g., HIV)
aftatoxins
trans-fatty acids
nicotine, caffeine
food allergens
PCRs, DDT, dioxins
radioisotopes
drugs

Others
casomorphins
4-sleep peptides
nucleotides
DNA, RNA

Data compiled from references given in the text.

milk fractions [30]. For example, in cow’s milk the
major proteins are o-casein and f-lactoglobulin
the ratio of casein to whey protein is 80:20; the
casein micellar volume is double that of human
milk, and the curd formed is hard; the principal milk
immunoglobulin is 1gG; and lactoferrin and lysozyme
are present only in small amounts [30]. Cow’s milk
triglycerides contain a higher proportion of short-
chain faity acids and a lower proportion of long-
chain and polyunsaturated fatty acids; furthermore,
the positional distribution of fatty acids on the gly-
cerol molecule is different [30]. In addition, many of
the non-nutritional factors found in human milk are
absent from cow’s milk or are present only in trace
amounts, For the human baby, these differences
affect the digestibility and absorption of nutrients,

the bioavailability of micronutrients, and the poten-
tial benefits from non-nutritional factors.

Variations in breastmilk composition

The composition of breastmilk is not uniform, and the
concentrations of many of its constituents change dur-
ing the lactation period and differ between individual
mothers. As variations in concentration are not ne-
cessarily inversely related to breastmilk volume, dif-
ferences in breastmilk composition affect the daily
intakes of milk components by the breastfed child.
There are several factors that are known to influ-
ence the concentration of breastmilk constituents in
predictable ways {31}. These include stage of lacta-
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TABLE 2. Typical contents of human and cow’s milk TABLE 3. Typical contents of 100 ml breastmitk pro-
duced on days 1-5 (colosirum) and meore than 15 days
Human Cow's {mature mitk) post-partum
Contents milk milk
Mature
Fat Contents Colostrum milk C:M%"
total (g/200 ml) 4.2 38
fatty acids <8C (%) trace 6 Metabolizable
polyunsaturated fatty acids energy 55 67 82
(%) 14 3 (keal)
Protein (gf100 ml) Fat (g) 2.9 42 69
totlat i1 33
casein 0.4 25 Lactose (g) 53 7.0 76
a-lactalbumin 0.3 0.1 K
factoferrin 0.2 trace Protein (g) 5 .
IgA 0.1 0.003 total Z.Ub 1.1 1821,
IgG 0.001 0.06 SECTEtOI')-f IgA 0.5 0.1 500
lysozyme 0.05 trace lactqferrm 0.5 0.2 250
serumt albumin 0.05 0.03 casein 0.5 0.4 125
B-lactoglobulin — 0.3 Calcium (mg) 28 30 93
Carbohydrate (g/100 mi) .
tactase 7.0 A8 Sodium (mg) 48 15 320
oligosaccharides 0.5 0.005 Vila.min A
Minerals {g/100 ml) g;g .rEt]motl ) 151 7 201
calcium 0.030 | 0125 quivalents
pho'sphorus 0.014 0.093 Vitamin B; (ug) 2 14 14
sodium 0.015 0.047
potassiuin 0.055 0.155 Vitamin By (ug) 10 40 75
chlorine 0.043 0.103
Vitamin C (ug) 6 5 120

Data compiled from references given in the text.

tion; breastfeeding routine; parity, age, and other
maternal characteristics; regional differences; and,
in some situations, season of the year and matemal
diet, These are discussed in detail below.

Stage of lactation

Human lactation can be divided into four phases that
differ in the composition and volume of milk pro-
duced: colostral, transitional, mature, and involu-
tional, Colostrum is secreted for the first three to
five days after delivery, transitional milk until the
end of the second week, mature milk during full lac-
tation, and involutional milk at the end of lactation.
These definitions are arbitrary; the timing varies
from one mother to another, and composition does
not change abruptly. Typical concentrations of
selected milk constituents are shown in table 3 [29,
32-35). Notably, colostrum is rich in secretory IgA,
lactoferrin,  vitamin A, and sodium compared with
mature milk but has relatively low concentrations
of fat, lactose, and vitamin B;. Involutional milk is
characterized by low lactose content and high con-
centrations of protein, fat, and sodium {11, 36]. Be-
cause milk voluine is low during the colostral phase,

Data compiled from references given in the text.

a. Percentage ratio of concentrations in eolosirum and mmaturc milk.
h. Considerably higher on days 1--3.

rising slowly during the first week to the higher levels
of established lactation [37-39], the daily intake of
most milk components by breastfed babies increases
after birth, reaching a peak after several weeks (table
4). The exception is secretory IgA and, hence, total
protein intake, which is maximal in the first week
(table 4).

Mature breastmilk composition also changes dur-
ing the course of lactation, although not as markedly
as in the early weecks [31, 36, 40]. Many nutrients
show a gradual decrease in concentration of around
10% to 30% during the first year of lactation, often
reaching a low plateau thereafter. A greater decrease
occurs for some components, such as zine [41]. Some
components show little change, especially those in-
volved in osmoregulation, including lactose and so-
dium, whereas a few, notably lysozyme, increase.

Breasifeeding routine

Breastmilk composition can vary during the day and
from the beginning to the end of a feeding. This is
most pronounced for fat and fat-soluble components
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TABLE 4. Typical daily intakes (g) of selected breastmilk constituents
Protein
Secretory
Ape Total IgA Other Fat Lactose Calcium
Day 1 5.0 4.8 02 <1 1 .0
Day 3 12.0 5.0 7.0 5 12 0.06
Day 8 9.0 1.8 7.2 22 40 0.19
3 mo 7.5 0.7 6.8 29 52 0.22

Calculated intakes assume the following daily milk volumes: day 1 (0-24 ), 40 mi; day 3
(48--72 b), 200 m); day 8, 600 ml; 3 moaths, 750 ml [1, 38, 52]. Concentration data from

fable 3 and other references in the text.

such as vitamin A and zinc {5, 42]. The fat content of
breastmilk can change by as much as fivefold during
the course of a feeding [42]. The fat concentration
is influenced by the breastfeeding routine of the
mother, and short-term variations are related to the
volume of milk produced per feeding and the time
interval between feedings {42]. Differences in breast-
feeding routine can affect the diurnal variation in fat
concentration. In the Gambia, for example, where
mothers feed on demand and sleep with their in-
fants who suckle during the night, the highest breast-
milk fat concentration tends to occur in the ecarly
morning, whereas in Western societies, with differ-
ent feeding schedules, the early morning is asso-
ciated with the lowest fat concentration of the day
[42]. Other constituents, such as protein, may show
small but consistent changes from the beginning to
the end of a feeding and during the day [36, 43],
whereas others, such as calcium, are unaffected [44].

Maternal parity and age

Breastmilk composition may be influenced by the
parity and age of the mother. In the Gambia young,
primiparous mothers have higher concentrations of
several constituents, especially fat, total protein, and
immunoproteins, whereas older mothers of very high
parity {nine or more children) tend to produce milk
with reduced quality [45-48]. Other components,
such as calcium, do not change with parity [44]. Simi-
lar observations have been made in some studies
elsewhere [36], but not in others, and the mechan-
isms involved remain elusive.

Season

The scason can influence breastmilk composition. In
sub-Sahelian Africa, where food availability, infec-
tion rates, farm work, and child-care patterns vary
between seasons, variations in the concentrations of

some constituents, such as fat, immunoproteins, and
water-soluble vitamins, have been observed [45, 49,
50]. The changes may be related, in part, to altera-
tions in the mother’s diet or breastfeeding behav-
iour. Milk ascorbate level, for example, closely par-
allels maternal plasma ascorbate concentration and
vitamin C intake, and is high during the season
when mangoes are plentiful but low for the rest of
the year {50].

Region

Differences in breastmilk composition have been
reported between urban and rural populations, and
between different socio-economic, geographic, and
ethnic groups. Failure to consider differences in
duration of lactation, breastfeeding practices, tna-
ternal parity and age, sampling protocols, and assay
techniques may have contributed to the impression
of marked regional differences. A recent evaluation
of the availabie data suggests that the similarities be-
tween regions are more striking than the differences,
particularly with respect to the major nutrients [31}.
Nevertheless, some distinct regional differences are
evident, particularly in the concentrations of certain
protein components, minerals, vitamins, and trace
elements [31, 44, 51]. The reasons are largely un-
known but may be related, in part, to the maternal
diet and the local environment.

Maternal diet and nutritional status

In the past it was commonly believed that poorly
nourished mothers had reduced lactational perfor-
mance, in both the amount and the quality of breast-
milk produced. This view has now been shown to be
largely incorrect [4]. A recent examination of the
world literature could not demonstrate any con-
vincing relationships between maternal nutritional
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status, as indicated by body mass index (BMI), de-
fined as weight/height?, and either breastmilk output
or energy content [52], even in very thin mothers
(BMI < 18.5 kg/m?).

Direct dietary supplementation studies mostly sup-
port this view. in a Gambian study, where poorly
nourished lactating mothers were given a high-
energy, nutritionally balanced supplement that pro-
vided a net energy gain of 3 Ml/day, there was no
impact on breastmilk volume [4, 37]. Breastmilk fat
and protein concentrations were increased slightly
by the supplement, but lactose levels fell, resulting
in only a marginal effect on total breastmilk energy.
A review of other intervention studies concluded
that there was no persuasive evidence for the posi-
tive effccts of diet on breastmilk energy output {53].
Although breastmilk fat concentration has been cor-
related with various aspects of maternal fatness in
a number of studies [4, 36}, including those in the
Gambia {45], this observation is not universal; in
some populations negative relationships have been
reported [4].

Lactation, therefore, appears to be relatively
robust in the face of poor nutrition. Maternal diet
can, however, affect the breastmilk concentrations
of many minor constituents, particularly long-chain
polyunsaturated fatty acids, some vitamins, zinc, se-
lenium, iodine, and fluorine [51]. The profile of fatty
acids in the mother’s diet and adipose tissue stores is
reflected in the fatty acids of breastmilk 3, 47]. The
concentrations of two water-soluble vitamins, ribo-
flavin (vitamin B,) and ascorbic acid (vitamin C),
show rapid, dose-related responses to maternal sup-
plementation [4, 50]. The fat-soluble vitamins A, D,
E, and K are less responsive to diet because of the
buffering action of maternal stores and carrier pro-
teins, but large supplements can result in increased
breastmilk concentrations, occasionally to poten-
tially toxic levels [51]. Maternal zinc supplementa-
tion may slow the decline in breastmilk zinc concen-
tration during lactation, although the magnitude of
this effect and its significance for the breastfed child
are still uncertain [41, 54].

Worldwide variations in breastmilk composition
have suggested that poor maternal calcium intake
may be a factor in determining breastmilk calcium
concentration [55]. Mothers in the Gambia, for ex-
ample, where the diet contains little calcium, have
an average breastmilk calcium concentration more
than 20% lower than that of British women [44, 56].
A recent supplementation study, however, which
tripled the calcium intake of Gambian women for
the first year of lactation, had no impact on breast-
milk calcium concentration [56]. Intriguingly, a possi-
ble link with calcium intake during the preceding
pregnancy emerged during this study, an observa-
tion that.deserves further investigation [57].

Differences between mothers

Even when these various influences are taken into
consideration, breastmilk composition varies consid-
erably from one mother Lo another in the same
popuiation. Typically, major constituents such as fat,
protein, and calcium can differ by two- to threefold
between mothers at the same stage of lactation [44],
and the concentrations and activities of somne of the
minor constituents can be highly variable [48]. At
the same stage of lactation, breastmilk volume also
varics between mothers [37]. In general, between-
mother differences in composition and volume are
maintained throughout lactation and are not neces-
sarily related to each other [36, 37, 45, 48, 53, 58].
As a consequence, the intakes of breastmilk compo-
nents are aiso highly variable, and some infants con-
sistently receive substantially more or less from
breastmilk than others of the same age. It is, there-
fore, important, when assessing the adequacy of
breastfeeding for individual children, that measure-
ments be made of both breastmilk intake and breast-
milk composition.

Contribution of breastmiik to infant
nutrition

Breastfeeding will normally provide all the nutrient
requirements of a baby for the first four to six months
of life [59]. After this time some nutrients may be-
come limiting, including not only dietary energy, but
also essential minerals such as zinc and iron. Current
recomimendations are that solid foods are unlikely to
be necessary before four months, but a mixed diet
should be offered by six months [59].

Moreover, breastmilk can continue to make sub-
stantial contributions to infant nutrition for many
months after the introduction of weaning foods [40,
60]. This is especially true in communities where
weaning and adult foods are of poor quality. In the
Gambia, for example, older, partially breastfed chil-
dren obtain more than two-thirds of their vitamin A
and fat from breastmitk [60]. When breastfeeding
stops, the intake of these nutrients drops dramati-
cally. A similar effect is seen in Dutch chiidren
weaned onto macrobiotic diets [61]. The contribu-
tion of breastmiik to vitamin A nutrition may be the
reason why prolonged breastfeeding protects against
xerophthalmia and eye disorders in regions where
vitamin A deficiency is common [60]. In addition,
significant quantities of many of the non-nutritional
factors continue to be ingested by the partially
breastfed older child, which may be especially impor-
tant for children living in impoverished and unsani-
tary environments [60]. In affluent societies, where
high-quality weaning foods and health care are read-
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ily available, the benefits of partial breastfeeding
beyond six months are less apparent [60]. For chil-
dren in poorer societies, however, the many bene-
ficial effects of prolonged breastfeeding on nutri-
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Discussion of paper by Prentice

Dr. Garza

Dr. Prentice, I also am intrigued by the calcium data.
If you look at casein levels, are they comparable be-
tween the Gambia and Britain, or is the casein just
not saturated? (I know that is not an appropriate
term.)

Dr. Prentice

Clemens Kunz of the University of Dortmund in
Germany measured the casein levels for us not long
ago, and they seem to be very similar in American
and Gambian mothers. In human milk, however, the
main vehicle for calcium is citrate, not casein, and we
are concenirating on the citrate levels first before
going for the casein, as we are not expecting to see
any major differences there.

Dr. McNeilly

Dr. Prentice, 1 have learned a lot. Could you tell me
if nutrition might affect the rate of milk synthesis, or
is that not shiftable?

Dr. Prentice

Dr. Hartmann could probably answer that question
better than I. The only information we have is from
our Gambian supplementation study, in which both
unsupplemented and supplemented women pro-
duced the same amount of mitk per day, but the sup-
plemented women fed fewer times per day. So we
think that it quite possibly has something to do with
the mother’s nutritional state, not necessarily with
substrate supply affecting the storage capacity, as
Dr. Hartmann said. Perhaps the unsupplemented
women had smailer storage capacity and had to feed
much more frequently during the day to produce the
same volume. This is speculation, because we have
not done any work on it. Have you any comment,
Dy, Hartmann?

Dr. Hartmann

Yes, I think that when substrate supply is limited, the
babics have to feed very frequently, regardless of
the storage capacity, to keep the rate of synthesis
at the maximum. Providing the mothers with more
cnergy from the diet somewhat increases their abil-
ity to produce milk. Then the baby might not suckle
as frequently to get the volume of milk that it re-
quires, so I don’t think it is inconsistent.

Dr. Rasmussen

I would like to contribute the results from a supple-
mentation trial in Guatemala that have been pre-
senfed at meetings but haven’t yet been published.
We selected women at the end of pregnancy and
the beginning of lactation based on mid-calf circum-
ference, not on body-mass index (BMI), because
BMI has the properties that you mentioned, In that
supplementation trial, we gave mothers either a
low-energy or a high-energy supplement; we didn’t
have a no-treatment group, because we didn’t con-
sider it ethical, given the state of the population,
The women in the high-energy group produced
more milk, and-—of particular importance to this
meeting—they exclusively breastfed their babies
for a longer period. We were not in the field long
enough to ask if there was an effect on fertility in
these women (in other words, on the length of their
amenorrhoea), but I think there were clearly
changes in the way the women breastfed as a result
of changes in their milk volume. So 1 think there may
be important effects of supplementation that we may
not have seen in the trials that we have had today.

Dr. Prentice

I don’t want to detract from that at all, but I still feel
that we may be talking about two different things:
the biological limits on lactation and the whole area
of the mother’s well-being—the social factors that
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affect the way she and the baby interact to increase
milk volume. It seems from the work we have been
doing that most women can produce reasonable
volumes of milk, and if they don’t, there are other
factors that are probably affecting it other than the
capacity of the breast in most instances. I wanted to
ask you if you had any macronutrient content data
from the breastmilk—that was my brief this morn-
ing. Does it affect the composition of the milk?

Dr. Rasmussen

The only component we have looked at is energy.
There are compensatory changes in energy, such
that women whe produce more milk have less
energy-dense milk. The effects ou iufant growth are
expected to be minimal. But our statistical power
was not calculated on measuring infant growth.

Dr. Prentice

I think I would have predicted that. In our supple-
mentation studies we found that if we gave women
essentially a higher-fat dict, there was more fat inn
the breastmilk, but lactose was reduced. This has
been seen in quite a lot of other studies as well.
Thus, the mother’s breastmilk fat concentrations
may well be responsive either to her own diet or
to her adipose tissue stores. We have seen it, other
people have seen it, but some other studies have
not, and so it is still relatively controversial. But
whatever happens, total milk energy seems to stay
remarkably similar,

Dr. Hartmann

Could 1 add that we looked at some immunologic
factors in the same material, and lactoferrin re-
mained the same in both groups.

Dr. Garza

What was the content of fat in the Gambian diet?

Dr. Prentice

1t’s about 20% to 25%.

Dr. Garza

In studies done with Salvador Villalpande and
Nancy Butte in Mexican women consuming diets of
lower fat content, we found much lower levels of fat
in human milk that were not fully compensated for
by changes in lactose.

Dr. Prentice

That were not compensated for?

Dr. Garza

That’s right. We saw the same directional changes
you did, but the reduction in fat was much greater
than the increase in lactose, so that in populations
with very low levels of fat (in the 10% 1o 12%
range), the breastmilk fat content may be influenced
dramatically.

Dr. Prentice

I certainly could belicve that fat intakes might be
limiting at that very low level, Did you find a differ-
ence in the shift between the mauufactured fatty
acids and the dietary fatty acids?

Dr. Garza

We didn’t look at fat composition. Dr. Villalpando,
has fat composition been examined since those
earlier results were available?

Dr. Villalpando

We are looking at those data now. We see an in-
crease in the medium-chain-length fatty acids, but
the milk energy increase was not that impressive.

Dr. Prentice

Mike Crawford long ago suggested the same thing
from Tanzanian studies, but there the total fat
tended to stay the same but with larger amounts of
medium-chain-length fatty acids.

Professor Howie

I apologize that this question is a little lateral to what
you have been tatking about, but I want to ask about
the concept that breastfeeding mothers may not
have to increase their own diet in proportion to the
amount of milk they are giving the baby. In other
words, if a mother is breastfeeding, the total energy
cost to the community is less than if she were feeding
herself and her baby by artificial means. That con-
cept was discussed quite a bit a year or two ago, and
I wonder if you have any comments on that and on
its potential importance for nutrient provision.

Dr. Prentice

I think I would still say the same thing. There do ap-
pear to be women who are not able to increase their
food intake, that is, their energy intake, and there do
seem to be relatively simple compensations that can
occur: a reduction in activity, for example. We are
still not really sure that in lactation there is much in
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the way of changes in costs like basal metabolic rate
and so on, although there may well be in pregnancy,
but fairly minor adjustments may be satisfactory to
enhance efficiency. These include accessing energy
from fat stores; many, but not all, women in that
situation will lose some of their fat stores while
they are lactating. Certainly, in the Gambia some

women put on weight during lactation at the time
of year when food is in good supply. But they are
obviously eating enough for both weight gain and
milk production. So, yes, I think we would still be
saying the same, that there are compensations for
the energy needs of lactation,



Problems of establishing lactation

Michael W. Woolridge

Abstract

The problems associated with the establishment of lac-
tation can be viewed primarily from the mother’s per-
spective but should also be viewed from that of the
caregiver supporting her and the maternity facility
providing her with care.

Factors intrinsic to the mother

The first time a mother puts her baby to her breast,
she is doing something for which nothing will have
adequately prepared her. Childbirth and breastfeed-
ing are comparable in this respect; unfortunately, an-
ticipation of the former may prevent her from giving
adequate consideration to the latter, particularly to
practical issues. Clinical experience suggests that en-
suring that practical issues are correct can be vital to
a successful outcome for breastfeeding, yet it rarely
proves possible to address them adequately ante-
natally, The result is that the mother and her new-
born, both novices to the process, go through an ex-
tremely rapid learning curve that can run completely
smoothly or may be fraught with difficulties. Much
will depend upon whether the mother encounters
problems, and her perseverance and deternination
in overcoming them. Cultural factors during her up-
bringing and the expectations of society are likely to
influence her persistence, but for individual women
little direct influence can probably be cxerted over
these.

The author was the director of the UNICEF-UX Baby-

Friendly Initiative and a lactation physiologist in child
health at the Institute of Child Health, Royal Hospital for
Sick Children, in Bristol, UK. He is now the manaper of
the Research and Development Support Unit, Academic
Centre, at the Frenchay Hospital in Bristol.

Faciors extrinsic to the mother

The pathway to success is not solely determined by

factors intrinsic to the mother {or her baby) but also

by the quality of care she receives both antenatally in

preparation for breastfeeding and post-natally. Sev-

cral extrinsic factors can therefore be proposed that

are likely to have a beneficial impact on the individ-

ual mnother’s chances of success:

» good antenatal education and preparation

» optimal post-natal support, delivered by appropri-
ately trained health-care professionals

» continued community support from a social net-
work (partner, peers, and relatives, lay helpers or
counselors, and health-care workers)

Despite the potential impact of individual-specific
factors, it is imperative for the health-care system to
offer well-structured support, ensuring the mother’s
access to well-trained and motivated staff, to offer
all women the best chance of success.

For convenience, the factors leading either to a
successful or to an unsuccessful establishment of lac-
tation will be addressed under three broad headings:
» cultural influences on breastfeeding
» perinatal practices in hospital
» individual-specific influences

Before addressing these issues, I would like to
focus on the physiological constraints on the estal-
lishment of lactation, looking at the factors that reg-
ulate both milk synthesis and effective milk transfer
from mother to baby.

How long does it take to establish
breastfeeding?

This key question can be addressed by reconsid-
cration of classical physiology. Technically, the new
mother must acguire the practical skills for handling
her baby and positioning and fixing her baby on the
breast. This may take from several days to a few
weeks. The more fundamental physiological ques-
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tion is ‘“How long does it take for a mother’s milk
supply to match her baby’s needs?” This question
has largely been overlooked, although the evidence
has been available for some time,

What triggers the onset of milk
production?

At one time the view was current that carly and
frequent breastfeeding was instrumental in the early
establishment of milk supply [1]. The data, however,
only support a benefit of frequent suckling: early in-
itiation, per se, has been shown to be without impact
{1, 2]. This is because separation and delivery of the
placenta, not early suckling, acts as the primary trig-
ger for lactogenesis (the onset of milk production),
During pregnancy the breasts have been primed
for milk production by a “cocktail” of maternal
hormones, some intrinsic to the mother (prolactin,
growth hormone, insulin, thyroid hormone) and
others originating from the placenta {oestrogen, pro-
gesterone, placental lactogen, chorionic gonado-
trophin). At birth the placenta is delivercd, thus re-
moving a significant source of the steroid hormones
(oestrogen and progesterone) that have blocked the
action of circulating prolactin upon breast tissue.
Lactogenesis then begins, and measurable increases
in milk output are detected between 30 and 72 hours
after delivery [3, 4]. It is imporiant to appreciate this
fact, as retained placental products can be one of the
few physiological constraints on the establishment of
milk production. Any remaining placental tissne can
secrete sufficient steroid hormones and thus continue
to suppress the onset of milk synthesis [5].

Variability in lactogenesis

There are dramatic differences between women in
both the initial changes in the rate of mitk synthesis
and the initial level of milk production. There can be
a fivefold difference in the initial level of milk out-
put, with infant intakes of between 200 and 900 g/24
hours on the fifth day post-partum [6]. This initial
level is unrelated to birthweight; only at four to six
weeks of age does infant weight predict intake [7-
9]. Thus, production rates more likely reflect intrin-
sic variability between women. Physiological factors
likely to affect this include variation in the amount
of secretory tissue, in circulating hormene levels,
and in the sensitivity of response to these hormones,
a function of the hormone receptors associated with
the secretory tissue.

One implication, however, is that milk production
{triggered by placental delivery) is established with-
out clear reference to the baby’s size; it is only as a

result of the interplay between the mother and her
infant that the broad limits on milk output become
refined to match the baby's needs. This, in effect, is
a “calibration” process, which will involve up-regula-
tion of milk supply in the majority of women, whose
initial mitk output is low, but occasionally down-reg-
ulation of supply in women for whon it is initially
excessive,

The crucial point is that breastmilk production
(supply), which has been initiated “blind,” must be
progressively fine-tuned (calibrated) to meet the
baby’s needs (demand). If during this time the baby
were offered calories from another source (for exam-
ple, artificial formula), the blunting of appetite so
caused might lead the mother’s breasts to underesti-
mate her baby’s true needs, with the resultant danger
that milk output might be calibrated at an inappro-
priately low level.

There is clinical evidence (personal observation,
author’s clinic) that in some women this process of
down-regulation may be irreversible. So, if milk out-
put fails to be optimized in the carly weeks because
of poor management, or if appetite is depressed be-
cause of competing calories from an alternative
source, then once milk output has been set below
the baby’s overall needs, it may not be possible to
reverse the process. For this reason, the aveidance
of complementary milk feedings or “top-up” bottles
of formula is essential, as they are highly likely to in-
terfere with the establishment of an adequate milk
supply.

They can have a further non-physiological effect
by undermining the mother’s confidence in her milk
supply, causing her to feed less frequently. In addi-
tiom, an artificial bottle teat can represent a gratify-
ing oral stimulus, in simple tactile terms, causing
the infant to shift its preference from the breast
to the bottle teat (this is discussed at greater length
below). Pacifiers and nipple shields can pose a
similar threat fo the successful establishment of
breastfeeding.

How long does this calibration process
take?

Published data indicate that milk production con-
tinues to rise from birth to around four to six weeks,
at which point it tends to reach a plateau [3]. A re-
cent study has placed the population average for
peak milk output at just short of five weeks {10],
although this underplays the considerable variation
that exists between women (five days and six
months were the most discrepant points in a small
sample of 30 women [6].

Nonetheless, evidence from a compilation of
data (cross-sectional) from 16 studies of exclusively
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breastfed infants {3] indicates that milk output rises
sharply until four to six weeks, then levels off at an
average of 750 gfday for a singleton. (If a mother
has twins, her milk output will continue to climb be-
yond 750 g/day to around 1,500 gfday, indicating that
there is no absolute constraint on an individual
woman’s milk output, simply that 750 g/day repre-
sents the normal level at which milk output stabi-
lizes for a singleton.) When the introduction of
weaning foods is delayed, milk ouiput is held at this
level for weeks or months {11], until the introduction
of solids causes fewer breastfeedings to be offered
and milk supply to decline. In many cultures, how-
ever, weaning foods are introduced early. In Thai-
land, for instance, they are invariably introduced by
onc month of age. In such circumstances, there is a
suggestion that they compete calorically with breast-
milk, driving milk output down, rather than truly
supplementing intake [10].

Factors affecting the establishment of
lactation

Cultural influences on breastfeeding

Breastfeeding fails far more commonly for cultural
reasons than for biological reasons. There are few
physiological constraints om a successful outcome
for breastfeeding. In contrast, the wealth of factors
impacting upon the individual woman from family,
friends, health-care workers, and the world at large
exerts an enormous influence on her. Just as these
factors are acknowledged to influence the probabil-
ity of her initiating breastfeeding, so, too, they are
likely to exert an influence over her tendency to con-
tinue once she has started.

Tt is axiomatic to a successful outcome that women
should want to breastfeed; women who encounter
and overcome breastfeeding problems usually attri-
bute their suceess to their own perseverance and de-
termination. How do health-care workers inspire in
women the desire to breastfeed, and how do they in-
fluence their motivation to succeed?

Women’s attitudes and beliefs are shaped by their
own experience but are also fashioned by cultural
pressures, and it may be difficult for health-care
workers to exert much influenee over these. None-
theless, epidemiologic research continues to identify
the widespread health benefits of breasticeding to
both the mother and her infant [12-14}. If women
are to make a truly informed choice on how to feed
their infants, then health-care workers have an obli-
gation to provide mothers antenatally with all rele-
vant information about these benefits and about the
hazards associated with artificial feeding, irrespective
of any pre-existing choice the mother may have,

The role of health-care workets

In the past, a supportive environment for the new
mother would have been provided by the extended
family, whose members would have undertaken
most of the routine tasks that would otherwise fall
to the mother. In traditional rural communities of
the developing world, cultural taboos on undertak-
ing household tasks may apply for four to six weeks
after delivery {13], the time taken for the milk supply
to become established. The absence of the extended
family in industrialized cultures suggests that mother-
hood generally is undervalued. In many cultures,
particularly those in transition, family ties have
been eroded and the extended family has become
so frapmented that new parents may have little con-
tact with relatives who would traditionally have pro-
vided help and support. Furthermore, in those cul-
tures where boftle-feeding has predominated over
the past decades, a vast cultural expertise on breast-
feeding has been lost. Under such circumstances, one
would hope that health-care workers {midwives and
the primary health-care team in the community)
would be in a position to make up these deficiencies
by providing a collective professional expertise. In
practice, however, such an idealized picture does
not exist, Little emphasis is given to the manage-
ment of breastfeeding in professional training, and
health-care workers commonly fack both the breadth
of knowledge and the core practical skills to enable
them to manage lactation effectively. This situation
should Dbe rectified as soon as is practicably achiev-
able, by including lactation management in the core
training curriculum of every health-care worker
whose designated role includes management of the
nursing couple (midwives, for example). The empha-
sis should be on the acquisition of key skills through
the mentor-apprentice system, and the combination
of knowledge and skills is essential if women are to
reeeive the expert support they need from health-
care staff.

Perinatal practices that affect the establishment of
breastfeeding

It is legitimate to view the factors that either help
or hinder the establishment of breastfeeding from
the perspective of the maternity facility providing
health care. Although largely unpredictable events
can shape an individual mother’s chances of estab-
lishing breastfeeding, there is enormous scope for
hospital practices and staff attitudes to impact upon
breastfeeding success.
In general, these factors can be grouped as follows:
» antenatal parent education
» quality of professional training in knowledge and
skills
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» hospital policy on key practices

» extended post-natal support, including both rou-
tine cominunily support and specialist clinical sup-
port

The quality of support in each of these areas can be

set through policy formulation and impfementation

by the maternity facility.

The impact of maternity care practices

The expectation is of a supportive healih-care sys-
tem, but the reality may be even worse than in-
dicated above. Too often, medical practices in hos-
pital have impeded or hindered the successful
establishment of lactation. Historically, separation
of the mother and baby immediately after birth was
rationalized without empirical justification [16];
such a policy necessitated nurseries for the care of
the newborn, which further encouraged the routine
giving of supplementary fluids, including formula.
Abolishing nurseries as a concept and encouraging
the mother to be the primary caretaker with respon-
sibility for her infant through routine “roowming-in” is
fundamental to reversing these outmoded practices.

A global campaign, the Baby-Friendly Hospital In-
itiative, sponsored by international health agencies
(WHO and UNICEF) and supported by national
governmeuts, is now in place to reverse this situa-
tion, by ensuring that hospital practices are designed
to protect and promote breastfeeding.

Under this initiative, hospitals are encouraged to
match standards of post-natal care set out in the
WHO/UNICEF “Ten Steps to Successful Breast-
feeding” (table 1) and to seek external assessment

TABLE 1. Ten steps to successful breastieeding

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

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

3. Inform all pregnant women about the benefits and
inanagement of breastfeeding

4. Help mothers initiate breastfceding within half an
hour of bitth

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
breastmiik unless medically indicated

7. Practise “rooming-in”—altow mother and baby to
remain fogether 24 hours a day

8. Encourage breastfeeding on demand

9. Give no artificiat tcats or pacifiers (also called
dummies or soothers) to breastfeeding infants

10. Foster the establishment of breast{eeding suppost

groups and refer mothers to them on discharge

from the hospital or clinic

Source: ref. 7.

against these criteria. If they are successful in de-
monstrating compliance with the global criteria,
they can be designated as a “Baby-Friendly Hospi-
tal,” in effect, a global charter mark in recognition
that they have made a policy commitment to making
the mother and her baby the focus of a suppor-
tive, caring environment in which breastfeeding can
flourish. The core practices of the Ten Steps are as
follows:

Policy formulation. To minimize the tendency for
new mothers to be given conflicting advice, it is vital
for all health-care staifl to adhere to the same sei of
practices. The best way to do this is for the mater-
nity facility to establish a clear policy for the man-
agement of the new mother and her infant, training
all health-care staff to a level where they understand
the need to comply with this policy and are able
to implement it with confidence. Monitoring staff
compliance, breastfeeding intention, and outcome
should then become a routine part of the audit
cycle. Policies can be refined only if they are strictly
implemented, followed by routine mouitoriug of spe-
cific clinical outcomes. Only then can the policy be
modified to reduce any adverse outcomes.

Professional training. This requires a commitment
to increasing the knowledge and skill base of hospital
staff. Eighteen hours of training in lactation manage-
ment, including at least three hours of supervised
clinical practice, is urged by WHO/UNICEF as the
minimum necessary for any meinber of the health-
care staff (previously untrained in lactation man-
agement) who has confact with the breasifeeding
mother and her infant. Nonetheless, if routine
training {a midwife, for example, might receive pre-
qualification} combined with post-qualification skill
development enable nursing staff to overcome
routine problems of breastfeeding, these cau be
deemed both adequate and appropriate, whatever
the duration.

Antenatal education. The quality of antenatal edu-
cation, including whether the proposed method of
feeding receives adequate discussion, is highly influ-
ential in determining whether women make a truly
informed choice on how to feed their infants. It is
also to be hoped that all potentially breastfeed-
ing women receive sufficient preparation to avoid
or overcome several common initial breastfeeding
prabiems,

Early contact between mother and baby. Barly in-
iliation of skin-to-skin coutact between the mother
and infant, leading spontaneously to the first breast-
feeding, is likely to be of fundamental importance in
establishing close affectionate ties between them. In
the immediate post-partum period, the mother is re-
garded as passing through a “seusitive period’ [18},
and the baby shows raised alertness at this time
[19]. Although early skin-to-skin contact with the
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mother will undoubtedly help to reinforce the new-
born’s ability to seek and locate the breast [19, 20]
and to facilitaic recognition of the newborn [21, 22},
there is little functional need for the aitricial human
newborn to “imprint” on its mother. For the human
infant, it is more important to secure the mother’s
sustained emotional attachunent, so that she con-
tinues to provide vital warmth, nourishment, com-
fort, and protection.

Therefore, early mother—infant contact serves the
infant primarily by securing maternal attachment
[23] and, as such, it is a biological imperative. Ensur-
ing prolonged high-quality contact in the immediate
post-partum period, therefore, deserves to be a core
practice of infrapartum care, irrespective of how the
mother subsequently chooses to feed her infant.

Although there is some empirical support for a
maternal sensitive period, there remains the ques-
tion of whether giving high-quality skin-to-skin con-
tact at a later stage may not also be capable of facil-
itating the development of emotional attachment, or,
conversely, whether subsequent unrewarding or frac-
tured breastfeedings may undo any initial benefiis.
Of the many studies conducted to evaluate the im-
pact of enhanced carly access of the mother to her
infant, only one 18] has considered whether there
are any deficits if the enhanced contact (45 minutes
private, skin-to-skin) is provided at a later stage (12
hours after delivery) compared with immediately
after delivery. It showed a non-significant reduction
in affectionate behaviour. A significant graded re-
duction in affectionate behaviour was observed, com-
pared with a control group of mothers permitted
only visual contact with their babies after delivery.
Therefore, the evidence is rather slight to contest
the possibility that prolonged, high-quality, skin-to-
skin contact offered at any subsequent time might
be capable of matching some, if not all, of the bene-
fits of early mother—infant contact. If the mother has
been deprived of early contact because of intrapar-
tum medication or surgical procedures, high-quality
contact should be encouraged with as much enthu-
siasm at a later stage. Furthermore, professional
care should always be available during carly breast-
feedings and should strive to ensure they are as re-
warding and problem-free as possible.

Further key practices. Although practices such as
rooming-in and demand feeding may be regarded as
essential to breastfeeding success, at a more general
level they may be regarded simply as extending the
newborn infant the courtesy of being regarded as an
individual in its own right, rather than as an imper-
fectly formed automaton to be directed as we see
fit. This change in philosophy in the way we view
the human newborn is essential if we are to recog-
nize that the newborn has much right to choice as
the mother, although there is an obvious practical

constraint on this choice being “informed.” If the in-
fants were in a position to make an informed choice
on how they would be fed, on health grounds they
would undoubtedly choose to be breastfed. It is dif-
ficult to see what cultural objections they might
raise! So, we must learn to set their rights alongside
the mother's and the father’s in reaching a decision
about the method of feeding. Although it is possi-
ble to constrain the infant’s pattern of feeding to
conform to a Western “idealized” cultural norm—
as Pinilla and Birch [24] have shown for night feed-
ings—there is no evidence that this benefits long-
term habit formation in the child, whereas it may
prove detrimental to the infant’s emotional develop-
ment [25].

Avoiding bottles and teats. We have already dealt
with the physiological reasons for avoiding unneces-
sary supplementation and the use of artificial teats
and pacifiers. Bach of the WHO/UNICEF Ten Steps
is research-based, and although this step (step 9) is
perhaps the least well supported, it can be defended
by arguing both from first principles and from clini-
cal experience. It is important to re-emphasize at
this point that we are considering events during the
critical period of the establishment of lactation, It is
acknowledged that different rules may apply during
established lactation, when we accept that the occa-
sional offering of bottles for social reasons (prefer-
ably of the mother’s own expressed breastmilk) is
unlikely to disrupt breastfeeding success.

Evidence from a study in Brazil indicates that the
use of pacifiers is associated with a shorter duration
of breastfeeding [26], as predicted. Clinical experi-
ence also suggests that pacifiers can impede the suc-
cessful establishment of breastfeeding. Although the
mechanism is not clear, certain lines of evidence can
be considered.

First, ultrasound studies {27, 28] indicate that dur-
ing suckling the mother’s breast distorts and con-
forms to the internal geometry of the baby’s mouth.
Milk removal is achieved by the baby’s compressing
the base of the teatlike shape formed from the breast
and nipple between his gums, and cxpressing milk
from the sinuses lying within the “teat bulb™ with a
peristaltic wavelike action of the tongue. On a bottle
teat, the infant attempts to achieve the same action,
but because the artificial teat is more rigid, there is,
instead, a tendency for the soft tissues of the baby’s
mouth to deform to accommodate to the geometry of
the teat. Expressing milk from the teat bulb may be
resisted by the less compliant material from which
the artificial teal is constructed, with the result that
the baby adapts by a shift towards extracting milk
more by suction than by peristaltic expression. If
the baby develops a reliance on one method of milk
extraction over the other, hc may not adapt well
when offered both breast and bottle or when shift-
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ing between the two. To date, no specific carry-over
effect has been scientifically demonstrated; it has
only been inferred from clinical observation.

Additionally, artificial teats may constituie a “‘su-
pernormal” sign stimulus 29, 30], causing preater
tactile stimulation of the baby’s mouth than the
more compliant breasi. Whereas the breast natu-
rally retracts elastically, the artificial teat remains in
place, requiring little effort from the baby to hold it
in his mouth. The supernormal stimulus, represented
by the artificial teat, can compete for attention with
the natural stimulus of the breast, and the baby, if
exposed to it at an early stage, may be unabie to
ignore it. The outcome is that the baby may develop
a preference for the artificial over the natural (nipple
shields can be comparable in this respect). The term
nipple confusion has been coined for the behaviour
of the baby who refuses the breast in favour of the
bottle or pacifier, but such a term may be insuffi-
ciently descriptive. The term acquired teat preference
may be more accurate and would still embrace the
established breastfeeder who refuses the bottle.

Another possibility is that bottle-feeding bypasses
the triggering of the baby’s natural adaptive reflexes
for feeding and the maturation of the natural reper-
toire of responses necessitated by breastfeeding
(rooting, gaping, drawing elastic breast tissue inio
the mouth, and suckling) [31]. There may alse be a
critical window during which the infant’s natural re-
sponse repertoire matures, so that time spent sucking
on an artificial teat may represent both a lost oppor-
tunity and enhancement of an aberrant response

repertoire.

" TFinally, the excessive use of soothers can mean
that the baby is pul to the breast either too infre-
quently or for too short a time, with the result that
the baby does not secure sufficient nutrition. Not
only can this adversely affect the infant’s nutritional
status, it will also disrupt the mechanism of supply
and demand. At older ages, we have seen infants
who are growing inadequately or are failing to
thrive simply because pacifiers have been intro-
duced. This appears to be due largely to the net re-
duction in suckling time and its effect on both im-
mediate intake and future supply, which is only
reversed when the mother makes active efforts to
withhold the pacifier.

The use of pacifiers can also cause the earlier re-
turn of fertility, resulting in closer child spacing. In
many cultures this may have an adverse impact on
maternal as weil as infant health [14, 32].

Cup-feeding. One way around the problem of
giving additional fluids, where they arc medically
indicated, is to give them by cup or spoon [33]. In
many centres, cup-feeding has been successfully
re-embraced and appears to be associated with a
greater success rale for establishing breastfecding.

A multicentre trial has been initiated in the United
Kingdom to formally test such a view.

Individuai-specific influences during the
establishment of lactation

Practices that can cither promote or impede breast-

feeding success for the individual mother and her

newborn can be broadly grouped into the following

categories:

» obstetric procedures intrapartum and use of
analgesia

» paediatric medical interventions necessitating ad-
mission 1o the neonatal intensive-care unit or step-
down care nursery

» maternal pathophysiology of milk production

» roufine post-natal practices affecting mother and
infant care

» quality of post-natal care and support

“or the individual mother, there may be unex-
pecied predisposing factors that militate against the
successful establishment of breastfeeding.

In rare circumstances, the baby may be born with
an oral anomaly that will require a specialist’s atten-
tion, or the nature of the baby’s birth (for example,
pre~term, small for gestational age, or congenital ab-
normality) may require separation from the mother
for medical care. Although medical services should
be able to tackle many of the clinical problems with
relative case, the role of the mother at this time
can often be overlooked. The one significant thing
the mother may be able to do for her infant under
these circumstances is to express her breastmilk,
yel foo few cenfres recognize the need to attach
equal significance to this non-acute aspect of clinical
care.

Excluding such medical crises, however, the baby
may be sleepy or lethargic as a resull of intrapartum
analgesia (as from pethidine) [20] or may be irritable
following an instrumentatl delivery. The resulting be-
haviour, either a lack of response by the baby or
signs of discomfort when the baby is handled, may
make it very difficult for the novice mother to han-
dle her baby positively and with confidence, and she
may feel her efforts to breastfeed are being rejected.
Concern should also be raised over increasing re-
ports that modern epidurals and gastric suctiouiug,
either alone or in combination, adversely affect the
initiation of breastfeeding; their impact should be
evaluated cpidemiologically.

The foelus may have had access to its thumb,
fingers, or hand in the womb (often observed during
antenatal ulirasound examination) and may have
had the opportunity to acquire an artificial sucking
style. If the foetus has become used to sucking on a
discrete, relatively rigid object for several weeks, the
infant may find the clastic, retractile tissue of the nip-
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ple and areola less attractive in tactile terms and thus
may be reluctant to adapt to sucking at the breast.
This theory could be readily evaluated by indepen-
dent assessment of ultrasound scans and early suck-
ing behaviour.

The main rcason for raising this theoretical pos-
sibility is that it represents a potential individual-
specific predisposing factor. We cannot yet predict
which babies will or will not find the offering of arti-
ficial teats counter-productive to the establishment
of breastifeeding, but simple adherence to the policy
recommendation in step 9 of the Ten Steps should
avert such a problem. It is explicit that this policy
relates to the management of the normal full-term
infant and that there are permissible clinical circum-
stances for departing from it.

Caution should be exercised, however, to protect
against two harmful inferences: that because a baby
has been observed on ultrasound to be thumbsuck-
ing in wtero, problems will automatically arise with
breastfeeding; or that difficulties of fixing and attach-
ment in the early days are due to antenatal thumb-
sucking, so that no remedial efforts will be made.
Neither of these inferences is defensible. Rather,
the issue is raised because awareness of the possibi-
lity may help caregivers provide appropriate support
rather than leaving the mother on her own to come
to terms with an unrewarding infant who refuses
to feed from the breast. It may be necessary for
this baby to relearn how to suck correctly in the
context of breastfeeding, in which case the offering
of bottles, pacifiers, or finger foods will only per-
petuate the artificial oral preference. A baby’s early
tendency to refuse the breast will undermine the
learning experience for the new mother, whereas ac-
knowledgement of her predicament and the offering
of appropriate help and support will be encouraging
and empowering.

Successful achievement of the technical aspects of
breastfeeding will also be militated against if the
mother is given inexpert help in attaching her baby
at the breast in the early days [34]. Forcing her baby
to the breast, or holding himn there against his will, is
likely to frusirate the woman’s own efforts and can
lead to many common complaints. The baby may
also find these efforts aversive and develop a beha-
vioural coping strategy that presents itself as breast
refusal or rejection; once developed, this behaviour
can be very distressing to both mother and infant
and is often difficuit to reverse.

Finally, research conducted with professional re-
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ferrals to a clinical support service for breastfeeding
women [6] has identified several classes of problems,
all of which may be perceived as breastmilk insulffi-
ciency. While 98% of professional referrals to the
clinical service were for reliable symptoms (for ex-
ample, inadequate weight gain, unsettled infant be-
haviour, and sensations of reduced supply), up to
85% of them could be reversed by straightforward
practical steps that included:
» technical improvements to physical aspects of the

breastfeeding process
» optimizing feeding management (fceding {re-

quency and duration, pattern of breast usage)
» providing support and encouragement

Four demonstrable causes of insufficiency were
identified. Genuine pathophysiologies of milk pro-
duction represented only 2% of clinical referrals.
Another category (5% of referrals) represented phy-
siologicaily low milk output, while the remaining two
{8% of referrals) would normally be regarded as lac-
tation failure of maternal origin, but were in fact ac-
quired conditions owing to suboptimal management
of the nursing couple (for more detailed discussion,
see ref. 6).

Conclusions

The factors most likely to contribuie to a mother’s
initial success with breastfeeding are support and en-
couragement provided by health-care workers who
are skilled and knowledgeable in managing lacta-
tion. These professionals musi work within a system
that is similarly caring and supportive, the policy of
which recognizes the intrinsic rights of both the
mother and the baby, allowing them unrestricted ac-
cess to each other (as would be the case if the mother
delivered at home). More proactively, the health-
care system and its staff should positively encourage
those practices that have been shown to have a ben-
eficial impact on the establishment of breastfeeding,
while eradicating all practical hindrances, Finally, it
is to be hoped that the mother will have a relatively
trouble-free Dbreastfeeding experience, or at least
that her motivation and persistence with breastfeed-
ing will be sufficient for her to overcome any prob-
lems she may encounter. A sensitive and supportive
attitude from health-care staff will be highly valued
by women and can contribute significantly to their
success by boosting their confidence in their ability
to breastfeed.
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Discussion of paper by Woolridge

Dt, Valdés

T have a question regarding the group of women with
an irreversible decline in milk output. You can use
lactation in adopted mothers as a comparison. It
takes longer, and the production doesn’t increase as
in the first month. It steadily increases throughout
the first six months. Why doesn’t that happen in a
biological mother?

Dr, Woolridge

Our finding is disconcerting, especially when one
hears about grandmothers in Africa who are able to
re-establish lactation simply through suckling. Some
of our interventions to boost these mothers’ supplies
have been quite aggressive, to see if there was any
way of improving output. We would not diagnose
the mothers who responded either to increased suck-
ling or to pharmacotherapy. Where there has been
substantial down-regulation, it is often difficult to
shift back up. Where there has been up-regulation
from birth, the potential to carry on up-regulation is
retained. Down-regulation, if it is excessive, can be a
harmful process. Clearly there are other factors, par-
ticularly psychosocial facters in women in indus-
trialized countries, that seem to exert a block over
and above the motivation to feed. But in physio-
logical terms, this down-regulation could be a critical
factor.

Dr. Rasmussen

I am wondering if any of the babies in what you
call the behavioural category, contented failure to
thrive, are the oues who were rejecting the breast.
Is there any indication that they are responding to
the taste of the milk? That is, are mothers cating
things that the infants are allergic to or just dou’t
prefer?

Dr. Woolridge

There is no evidence of anything long-term. Cer-
tainly there is evidence that the baby will refuse or
reject the breast for a brief period, either with the
return of the menstrual cycle or from a particular
food that the mother includes in her diet. But we
haven't seen any long-term cases of breast refusal. I
will cite two anecdotes, however. One is a mother
who had a severe case of thrush, and she had been
given a whole set of pharmacological preparations
by her general practitioner. She was putting Timo-
dene, which is for athlete’s foot, on her nipples, and
the baby was going to the breast but pulling back.
She also smoked, and we weren’t sure if it was the
taste of the nicotine or tar products in her milk.
While chatting with her, [ squeezed some of this
Timodene out onto my finger and tasted it, and it
was quite revolting. Clearly, the Timodene was
responsible for this baby’s reluctance to go to the
breast, and that had been going on for cight weeks.

The next example is also quite disconcerting. Re-
cently we saw two babies whose first breastfeedings
after delivery had been interrupted to give oral vita-
min K. The babics grimaced at being given the vita-
min and then refused to breastfeed for the next five
days. Now, if you want to teach a baby what is harm-
ful and bad, you give it a feeding and then follow it
with a distasteful flavour, a perfect case of one-trial
learning. You have to be very careful about when
oral preparations are given to the baby, and not
give them in association with the first or subsequent
breastfeedings.

Dr. Prentice

I wish to continue with the discussion about irrever-
sibility, because certainly in our Gambian experience
it is difficult to see how that fits in. Certainly, we see
women whose breastmilk volume goes way down in
the wet season, possibly because they have become
very anorexic with various infections. Then their
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breastmilk volume will come back up again, will dou-
ble, and they will be well past the six weeks of lacta-
tion at that stage.

Dr. Woolridge

If one accepts that the calibration process takes four
to six weeks, the results of down-regulation may dif-
fer if the weaning process invades that critical period
or comes after it.

Dr. Prentice

What we see is at a later stage. This makes me won-
der about the underlying physiology: for example,
the role of the number of lactation cells, and what
affects their longevity. Are we observing down-regu-
lation? Is the process truly irreversible? What pro-
portion of your subjects producing less than 450 mi
of milk were in the irreversible group? Could those
you were calling lazy children get used to being
down-regulated? Would those mothers respond by
increasing milk voluine?

Dr. Woolridge

There is some overlap between the groups in about
4% of the clinical population. So I am not suggest-
ing that we should suddenly recalibrate our views,
but it is a possibility to be aware of; that is, the pro-
cess of down-regulation can create ¢linical dilemmas.

Dr. Victora

I have a question about one of the Ten Steps to
Successful Breastfeeding, which relates to the use of
pacifiers or dummies. We looked into the literature a
couple of years ago and found virtually nothing.
Since then, we have done a couple of studies in
Brazil that showed that children who had a pacifier
introduced in the first month of life were three times
more likely to be weaned in the subsequent three
to four months than children who were not using a
pacifier. The magnitude of this effect was about as
large as that of introducing a bottle with artificial
milk, so we were quite impressed by our finding. Ob-
viously, we can’t know whether this is a cause—effect
association, or if pacifier introduction is a maternal
strategy for weaning the child. I wonder if you have
any data on that, and also if you could let us know if
you have had any success in the United Kingdom in
preventing mothers from introducing the pacifier?

Dr. Woolridge

We did try to discourage the use of pacifiers up to
the time Ed Mitchell found that pacifiers might be

protective against sudden infant death syndrome.
We are still quite anxious to find out what the expla-
nation for that particular finding is. It is an area
where there is huge reluctance, as many women in
the United Kingdom use pacifiers quite extensively,
Here is one scenario of how these behavioural prob-
lems come about. Let’s say you have a baby who
has had access to his thumb or fist in utero and has
become used to sucking on a small, rigid, discrete ob-
ject. Suddeniy the object is no longer available. The
baby is encouraged to go the breast, but it doesn’t
find the breast as physically discrete in terms of its
tactile qualities. The baby initially refuses the breast,
but the midwife is rather heavy-handed and insists
that the baby go to the breast. The baby starts to
fight and refuses the breast, and after about three
days of this, someone eventually gives in and gives
the baby a bottle. The baby thinks, “Wonderful, this
is what I have been missing out on,” as this is closer
to the thing that the baby has been used to, There is
some evidence in some babies that, if you like, soine
antenatal preconditioning changes their expectation
of what they should get afterwards. I will show you
one last slide. There is much talk about “nipple con-
fusion,” which is an expression I don’t like. Having
trained as a zoologist, I thought I would bring you a
piece of Dutch ethology. This is a slide showing how
you can fool an oystercatcher into incubating the
wrong clutch of eggs. If you give it a clutch of eggs
that is larger than its normal clutch, it will incubate
those in preference to its own clutch. If you give it a
football that is painted to look like its eggs, it will try
to incubate that. This is what is called a supernormal
stimulus. It’s so good at switching on the animal that
it can’t be refused. Nature didn’t expect scientists to
come along and paini footballs the colour of eggs.
I do think that bottle teats and pacifiers represent
supernormal stitnuli for the baby. If you like, they
stimulate the mouth with a greater tactile strength.
For some babies, if breastfeeding is unsatisfactory,
they will actually refuse the breast in favour of this
more tactile object.

Professor Hanson

You made a comparison between lactating mothers
in the United Kingdom and in Thailand. T would
like to ask if you could qualify that a bit. Does this
mean you are comparing British mothers who are ex-
clusively breastfeeding with mothers in a traditional
society, where I am convinced they rarely breast-
feed exclusively? For instance, on the Indian subcon-
tinent, a number of traditional foods that are intro-
duced carly to the infant are heavily contaminated
and may have severe consequences for the infant’s
future life. A number of severe infections originate
from this feeding practice. Once they start other
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foods, exclusive breastfeeding is rare. Could you
speak about this?

Dr. Woolridge

I think the boundaries are very blurred. In Thailand
some women initiate weaning foods purely on an
experimental basis, introducing very low levels of
supplement from, say, one month to three months
of age. It’s only at about four months that they start
to give those weaning foods in substantial amounts,
but I agree about the potential contamination. What
is intriguing in Thailand is that many of the tradi-
tional methods of preparing weaning foods make
the food sterile. They will steamn rice in a vine leaf,
which removes the pathogen load. In the United
Kingdom very few mothers actually exclusively
breastfeed. The specific recommendation of the De-
partment of Health is to delay the onset of weaning
until three months, but when you survey women, you
find that most of them have offered their babies
something by 10 weeks of age. So in fact there is
not quite the discrepancy you might expect between
these two cultures.

Professor Hanson

I will not be using the term weaning food in the same
way that you do, because from the start of breast-
feeding, the whole family-—for instance, in Pakistani
societies—will participate in feeding the baby and
will put all kinds of food in the baby’s mouth. This
certainly brings the risk of infectiou and doesn’t
bring much energy or useful food to them. It is a
risk that I think is often disregarded. You would
need someone to stay with the family to find this
out. What has been called exclusive breastfeeding
has often not been.

Dr, Hartmann

1 would like to go back to the relationship between
socio-economic class and breastfeeding. The same
sort of thing happens in Perth, Australia. In the
high socio-economic class about 80% of mothers
breastfeed to six months of age. But this is a
very recent behaviour. I think the problem is that
we haven’t successfully reached the lower socio-
economic classes with the breastfeeding message,
and that is why breastfeeding rates have reached a
plateau.

Dr. Woolridge

I agrec, and unfortunately that group is often also
very difficult to target in many other respects, such

as in relation to the discontinuation of smoking and
the way in which they use their financial resources.

Dr. Rasmussen

I want to come back to the comment on the pacifiers
and offer you an alternative theory from the mater-
nal perspective. A hungry breastfeeding infant is a
vigorous young person who may inake the mother’s
nipples quite sore. The introduction of a pacifier can
have what I call the “nipple-saving effect”” on breast-
feeding continuation in women who might otherwise
discontinue. Now in that case you may have women
whose breastfeeding is already very adequate, and
the pacifier has no effect whatsoever. It may be
superior to giving the baby other foods, or it might
not be.

Dr. Woolridge

Clinically, our objective when we are counselling
women with distressed, unsettied infants is based on
the premise that the infant has an appetite-control
mechanism and that the most likely regulator of
that control is fat intake. We try strategies that max-
imize the efficiency of milk delivery, so that she can
help her baby achieve a state of satiety. You are
quite correct that, even when she has an ample sup-
ply of milk, if the baby is unscttled, she is likely to
resort to a pacifier to find some other way of settling
the baby, rather than have her nipple traumatized
in the process. Chinically, we focus on the primary
target of ensuring delivery of synthesized milk, and
then we address colic and other concerns as second-
ary matters,

Dr. Valdés

One thing [ was surprised to see was the differences
between economic classes. In the developing coun-
tries it is just the other way around: our lower-
economic-level mothers nurse much more than those
at higher levels. At the same time, we feel that
mothers in the lower economic groups are easier to
reach. We are much more successful in addressing
and changing their behaviours.

Dr. Woolridge

Certainly, there are ways in which it is quite in-
appropriate to compare an industrial country with
Thailand. In the United Kingdom in 1940, the pic-
ture is reversed. What is surprising is how difficult
we are finding it to target women in the promotion
of such a recently acquired practice. Artificial for-
mula was quite appropriately developed as an emer-
gency backup option, but the trouble is that it has
become the first choice of too many people.
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Dr. Valdés

I have some comments related to pacifier use. I can’t
understand why the mother would have sore nipples.

Dr. Rasmussen

Poor positicning would do it.

Dr. Valdés

If the mother correctly positions the infant when she
breastfeeds, for whatever time, she won’t have sore
nipples. But what we observe, in waiting rooms for
example, are mothers who naturally put the baby
to the breast when the baby cries. There, yon have
short feedings. The mother who uses a pacifier in-
stead of putting the baby to the breast loses an
opportunity to feed.

Dr. Pollitt

Just a short comment in connection with this issue of
“nipple coufusion.” We have to remember that suck-

ing on a pacifier is different from sucking on a breast.
With the pacifier there is no negative pressure, and
the activity of the tongue differs.

Dr. Wooiridge

There is also no fluid delivered, so there is no need
for phase-locked sucking, swallowing, and breath-
ing, whereas on the breast these different activities
have to be phase-locked. On a pacifier breathing is
carried out independently from sucking.

Professor Hanson

I'd like to come back to the point of motivating
women in poor countries to breastfeed exclusively.
We were impressed to find that a motivation cam-
paign in very traditional areas—villages, sub-stums,
and city slums---results in substantial increases in this
practice. Even traditional societies can be approached
very successfully.
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Abstract

During the last decades breastfeeding rates have fallen
to such a level that at least one million infant deaths
annually have been attributed to the replacement
of breastfeeding by formula-feeding. After the recent
World Summit for Children, unprecedented efforts
were targeted to reverse this trend. The evolution of
breastfeeding patterns and related practices in Mexico
is presented as a case study. Before the Baby-Friendly
Hospital Initiative, the rate of breastfeeding initiation
and the average breastfeeding duration in Mexico
were among the lowest in developing countries. The
use of formula in hospitals was common. Knowledge
about breastfeeding and awareness of its advantages
were low among the public and health professionals.
The International Code related to breastmilk substi-
tutes became law, and the Baby-Friendly Hospital In-
itiative was included in the National Plan for Health
in 1991, Formula manufacturers decided voluntarily
to stop advertising their products. After five years, sev-
eral surveys show noticeable changes in hospital poli-
cies and practices regarding breastfeeding promotion
and Improvement in the rate of breastfeeding initia-
tion and exclusivity. Total duration of breastfeeding,
public awareness, and mothers’ knowledge about the
basics of breastfeeding are increasing. Despite contin-
ued inadequate post-partum support and counselling,
and an inconsistent effectiveness in conveying to the
public the benefits of breastfeeding, progress has
been made in the last five years and will be reflected
in improved infant health in the near future.

Introduction

Humans are the only mammals whose offspring sur-
vives without natnral iactation, This has been made

The authors are affiliated with the Unidad de Investigacion
en Nutricién, Hospital de Pediatria, Centro Médico Nacio-
nal, in Mexico City, Mexico.

possible on a worldwide scale by technological devel-
opments for modifying and preserving milk from
other species [1]. As a result, the breastfeeding rate
in developed countries has fallen dramatically. In
the mid-1940s, about 50% of infants were breastfed
up to three months in England and Australia; by
1971, only 25% of American babies were breastfed,
Concerns regarding the negative effects of artificial
feeding of infants resulied in the active promotion
of breastfeeding as a healthier feeding mode. Cur-
rently, up to 80% or more of mothers breastfeed up
to six months in some countries, although rates are
highly variable [2].

A similar decline in the rate of breasticeding has
occurred in developing countries. It started 20 to
30 years later than in their affluent counterparts.
The deadly consequences of such a decline are elo-
quently summarized by Stephen [3] in his report as
a representative of the United States Government
to the 34th World Health Assembly. He pointed out
that at least one million infant deaths in developing
countries are due to diarrhoea and malnuirition
associated with formula-feeding. As part of the
multinational agreement signed during the World
Summit for Children, important national and inter-
national efforts were directed towards curbing and
reversing the prevalence of formula-feeding in devel-
oping countries.

Mexico: A case study

To address the social and biological determinants of
lactation establishment, I will present the case study
of Mexico as an example, because Mexico lags be-
hind many Latin American couniries in improving
the frequency and duration of breastfeeding [4].
The social determinants will be classified as (1) the
general framework represented by the economy and
the pertinent national policies, (2) the organiza-
tions acting as health-care purveyors, (3) the train-
ing and commitment of health-care professionals,
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and (4) the individuals participating in the process of
lactation,

The magnitude of the problem in Mexico

Before the Baby-Friendly Hospital Initiative started
its operation in Mexico in 1991, the frequency of
breastfeeding was highly variable in rural, urban,
and metropolitan communities. Recently, Pérez-
Escamilla reviewed the studies reporting the preva-
lence of breastfeeding in Mexico from 1953 to 1988
[5]- In these studies the percentage of women initiat-
ing breastfeeding ranged between 84% and 99%
in rural and urban populations. For the purpose of
this article, the data originally categerized as urban
by Pérez-Escamilla were separated into urban and
metropolitan, defining metropolitan as cities of more
than one million inhabitants during the year the stud-
ies were conducted. This distinction is relevant be-
cause of differences in rural-to-urban migration rates
and in the availability and accessibility of health-
care services. As seen in table 1, breastfeeding pre-
valences at birth varied widely among rural {(73% to
99%), urban {79% to 94%), and metropolitan (59%
to 86%) populations. Urban and metropolitan popu-
Iations tended to have lower prevalences of breast-
feeding. The prevalence was progressively lower at
three and six months post-partum in the three cate-
gories. The most notable reduction occurred in the
urban and metropolitan groups. The wide variability
in the prevalence might be attributed to differences
in the operational definitions of breastfecding, differ-
ences in sampling procedures, and the extreme dif-
ferences in the sample sizes of the referred series
(median, 105 subjects; range, 50 to 5,011).

A more reliable picture might be obtained from
three nationwide studies }j6-8]. The proportion of
never-breastfed infants in the 1986 National Health
Survey in the 32 Mexican states [6] ranged from 5%

to 34% (median, 21%). Another study, representing
all geographic regions and Dboth urban and rural
populaticns, found an overall prevalence of breast-
feeding in the first months post-partum varying from
60% among the urban elite to 89% in rural popula-
tions [7}. These figures dropped to 18% and 54%,
respectively, at six months. The Naticnal Nutrition
Survey of 1988, based on a probabilistic sample, re-
ported that 13.8% of infants younger than four
months never received breastmilk, while 60% were
fed Dbreastmilk for at least four months, but only
11.5% were exclusively breastfed for this period.
They found significant regional differences in the
prevalence of Lreastfeeding and determined in a
hazard analysis that better living conditions (a proxy
for socio-economic situation), higher levels of mater-
nal education, introduction of other milks, and living
in urban municipalities were detrimental to breast-
feeding. Data about exclusive breastfeeding, defined
as being fed breastmilk but no other milks or liquids,
were available in only two series [7-9]. The preva-
lence of these feeding categories at one month post-
partum was 19% (7) and 23% (8, 9), and at three
months, 0% and 3%.

Surveys conducted after the Baby-Friendly Hospi-
tal Initiative was launched indicate that the preva-
lences of breastfeeding and exclusive breastfeeding
are increasing. In metropolitan Mexico City, the in-
itiation of breastfeeding was reported as universal
[10]. Within the first month post-partum, breastfeed-
ing prevalence was 76%, with an 11% rate of exclu-
sive breastfeeding; at four months post-partum, the
rates fell to 57% and 4%, respectively. Preliminary
data from a larger study conducted in 36 public
and private hospitals in 1994 and 1995 showed that
beforc hospital discharge, the overall prevalence of
breastfeeding was 87%, and the prevalence of exclu-
sive breastfeeding was 70% (E. Rios, personal com-
munication, 1995). Another study combining data

TABLE 1. Median {range) prevalence of breastfeeding according to residence and
age of child in the series reviewed by Pérez-Escamilla and Dewey [5]
Rural Urban Metropolitan
No. % breast- No. % breast- No. % breast-
Age series feeding series feeding series feeding
Birth 13 91 9 85 5 66
(73--99) (79-94) (59--86)
3 mo 2 73.5 6 55 6 54
(63-84) (33-78) (19-80)
6 mo 9 77 4 52 6 36
(47-99) (33-52) (12-52)

. The series represent samples or subsamples from individual geographic localities defined by

the authors in each article.
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from mother-infant pairs participating in a breast-
feeding-promotion programme and data from con-
trols reported a 93% prevalence of breastfeeding
at one¢ month post-partum, falling to 74% at four
months post-partum. No data on exclusive breast-
feeding were available [11].

Economics and national policies of breastfeeding

The manufacturers of infant formulas are frequently
international enterprises. Their market interests go
beyond formulas and even beyond specialized pro-

. ducts for infants and children. In Mexico one manu-
facturer controls more than 75% of the infant for-
mula produced within the country and inore than
97% of the powdered formula. This aimost monopo-
listic control gives manufacturers a great influence
on market regulation [12, 13].

The International Code for Marketing Breastmilk
Substitutes was adopted by the Mexican health
authorities in 1989, Two years later, the Mexican
Congress enacted the code into law. The Ministry of
Health included the Baby-Friendly Hospital Initia-
tive in the National Plan for Health [14]. As a re-
sult, by the end of 1994, 15% of the 532 qualified hos-
pitals in the country were awarded the title of Baby-
Friendly Hospitals {15]. Before the Baby-Friendly
Hospital Initiative was implemented in Mexico, for-
mula and baby foods were advertised extensively
and promoted heavily by hospitals, paediatricians,
and nurses. A very high percentage of hospitals re-
ceived free or reduced-price formula from manufac-
turers. Only 7 of 59 hospitals purchased all their
formula, and only 2 paid full price [12]. Usually, hos-
pitals were supplied by more than one manufacturer.
In the majority of cases, hospital officers stated that
such donations were unsolicited. In addition, manu-
facturers were allowed to distribute samples of for-
mula to mothers at the time of hospital discharge.
Mothers were approached outside the hospital pre-
mises in most cases, thus relieving hospitals from le-
gal responsibility.

In 1993 all companies selling infant formulas in
Mexico signed a voluntary landmark agreement
committing themselves to stopping these practices.
As a result, the report of the US Agency for Inter-
national Development/Latin American and Carib-
bean Health and Nutrition Sustainability (USAID/
LACHNS) [16] found that distribution of free
samples or gifts to mothers by formula companies
almost vanished from the two hospitals surveyed. In
a subsequent study of 36 hospitals conducted by Rios
et al. (E. Rios, personal communication, 1995), offi-
cers from seven hospitals acknowledged accepting
free or low-priced formula supplies.

Health-care institutions

Perhaps the most contradictory aspect of Mexican
health-care institution policy related to maternal
and infant health is the mandate by labour laws to
provide mothers of infants a free six-month supply
of a breastmilk substitute. In the past, conflicts
within hospitals between the declared norm and the
practice were frequent. In a survey of 59 hospitals in
1991, administrators claimed to have installed facil-
ities and to have adopted routines favourable for
breastfeeding. Nevertheless, investigators observed
significant deviations from their claims {17]. For
instance, none of thc hospitals practised early
mother--infant contact. Aklthough most claimed to
have facilities for rooming-in, only 5% practised it
systematically. Most hospitals kept newborns in nur-
series and provided mothers with portable cribs for
the infants during the daily visits of the infants to
the mothers’ rooms. Infants were fed formula in the
nurseries, having very few occasions to suckle at the
breast. Only 4% of the hospitals aliowed exclusive
breastfeeding during the day; almost 16% did so
during the night. The hospital schedules for breast-
feeding were related more to staff shortages than to
intentional policies. About half of the hospitals sur-
veyed provided new mothers with written informa-
tion about how to feed their babies at discharge.
Although material encouraging breastfeeding pre-
dominated, it was astonishing to find that 20% of the
hospitals provided information encouraging bottle-
feeding [17].

Preliminary data obtained by the follow-up study
in 36 hospitals by the Nestlé Infant Formula Audit
Commission conducted by Rios from 1994 to 1995
(E. Rios, personal communication, 1995) provide evi-
dence of a substantial improvement in those policies
and practices. About half the mothers suckied their
babies in their own beds, though only a small percent-
age were allowed to suckle within the first 30 minutes
post-partum. About 80% of breastfeeding women
had proper facilities in the hospital that enabled
them to feed their infants throughout the day. At
discharge 40% of the mothers reported they had par-
tieipated in educational activitics about breastfeed-
ing, and 4% had received information exclusively
about formula-feeding. The USAID/LACHNS re-
port {16] found that elimination of infant formula
from hospitals was a widespread practice, probably
because breastfeeding is less time-comsuming and
produces substantial savings. In contrast, the imple-
mentation of other policies had less success. In two
hospitals with full rooming-in, 40% to 60% of the
infants were fed before the initiation of breastfeed-
ing, most of them with oral glucose solutions. The
funding for educational activities and counselling
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was low, and the intended educational messages were
not conveyed efficiently.

A recent survey compared the performances of 14
public hospitals in Mexico City. Half were certified
as Baby-Friendly Hospitals [18]. The evaluation was
based on interviews with mothers on discharge from
the hospital. The guestionnaires explored the hospi-
tals’ policies related to the “Ten Steps to Successful
Breastfeeding” [19]. Certified hospitals scored signif-
icantly better than non-certified hospitals in many
areas: pre- and post-partum instructions on infant
feeding, the numbers of infants suckled within the
first 30 minutes of life, rooming-in, exclusive breast-
feeding, non-use of feeding bottles, and availability
of support groups. Encouragement from the health
team to breastfeed was similar in both types of hospi-
tals. Formnula was prescribed for a negligible propor-
tion of mothers. It must be underlined that despite
the differences described, the non-certified hospitals
have had a good level of compliance with the poli-
cies of the Baby-Friendly Hospital Initiative. The
effect of rooming-in on the initiation of breastfeed-
ing was compared in a cohort of 15,574 mother—
infant pairs [20]. Sixty-eight per cent of the infants
in the rooming-in programme breastfed within six
hours after birth, and all were breastfeeding at dis-
charge. None of the infants in the traditional wards
did so. In spite of the shortcomings described, active
breastfeeding programmes have a clear and positive
impact on breastfeeding prevalence.

Another problem is the high proportion of Caesar-
ean deliveries, which might interfere with the deci-
sion of women to breastfeed. A longitudinal study
by our group [11] found that almost 30% of the
women in a cohort delivered by Caesarean section.
These figures are consistent with many other reports.
Although women giving birth vaginaily breastfed
more frequently than those delivering by Caesarean
section, breastfeeding rate differences vanished by 60
days post-partum, making it evident that rooming-in
stimulates the initiation but does not lengthen the
duration of breastfeeding.

Health professionals

There is a general notion that physicians and ailied
professionals in Mexico lack adeguate skills to ad-
vise lactating women about initiating and sustaining
lactation. Such a notion is based on the evidence
that their knowledge of nutrition is very superficial
[21]. Nutrition is not included in the eurricula of
medical schools as an individual discipline. The prin-
ciples of infant feeding are taught in courses of pae-
diatries. The most popular textbooks of paediatrics
have 3 to 6 pages of information on hwmnan lactation
and 9 to 25 pages of information on artificial feeding,

and comparable amounts of classroom time are de-
voted to these topics.

In a recent study more than 500 medical students
and more than 170 residents from different Mexican
universities answered a questionnaire exploring their
knowledge of the basics of nutrition [22]. The critical
grade for an appropriate level of knowledge was
4.3, which was higher than the average grade of
the medical students and residents, In 1992 the
National Centre for Maternal Lactation launched
a programme to train health professionals in infant
nutrition and breastfeeding. The Centre produced
educational materials to support the future educa-
tional activities of those graduating from the Centre.
There has been no published evaluation of this
programme.

individual beliefs

The multiple social factors that are important to the
establishment of lactation vary among cultures. In
Mexico regional differences often encompass signif-
icant cultural diversity. Such differences will be illu-
strated by data gathered from two independent co-
horts of 346 urban and 216 rural mother-infant
pairs.

Communities studied

The rural setting is the Otomi Indian village of
San Mateo Capulhuac north-west of Mexico City
(# = 216). The 5,000 inhabifants live mostly from
subsistence agriculture, with maize the main staple.
There is little consumption of animal preducts. The
diet of lactating women is marginal in energy and
protein and low in fat. The level of physical activity
is high [23].

The urban setting is represented by two neigh-
bourhoods of Mexico City: Iztapalapa in the south-
east (n=170) and Tizapan in the south-west
(n = 176). Both are densely populated by families of
low-income workers living in small apartments. The
diet of urban lactating women is closer to the Re-
commended Dietary Allowances [24] in energy and
protein than that of rural women. Their lifestyle
tends to be sedentary.

Besides the geographie differences, the two groups
have significant differences in level of poverty, edu-
cation, and accessibility to a paying job. There are
also differences in sanitary facilities in the home.
Although piped water was available in most rural
households, it was not chlorinated, and fecal contam-
ination was the norm (table 2).

In the rural community, 99% of the infants were
predominantly breastfed in the first two weeks
{other liguids could be provided except for non-
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TABLE 2. Socio-economic characteristics of the commu-
nilies

a. 1 = mildest, 5 = worst (scc ref. 24 for explanation of scale).
b. Three or more persons per rooxu.

human milk). These high rates prevailed up to six
months (table 3). None of the mothers failed to
breastfeed their previous children, and all mothers
reported being breastfed as infants. Formula was
not commercially available in the village at the time
of the study, although feeding bottles were present,
The price of one can of formula in the nearest town
was equivalent to one day’s salary. The high preva-
lence of breastfeeding seems to have very strong cul-
tural support, while formula-feeding was not prac-
tised for economic reasons. The breastfeeding rate
was also high (93%) immediately after delivery in
the urban group. It declined progressively in the

post-partum period. By the third month fewer than
three-quarters of the women were providing any

breastmilk to their infants, and only 40% of the
- Rural Urban mothers were predominantly breastfeeding. At the
Characteristic (n=216) | (n=346) end of the sixth month, 52% of the mothers were
Poverty level of the feeding their infants any breastmilk, and only 25%
community® 4 2 were feeding breastmilk without additional non-
human milk (table 3).
Household characteristics
E:}?}ﬁ;‘;xfr 92:;: 3%?;2 Breast- or bottle-feeding: Who decides?
f:fl:ingaftor 6;22 éé:f! In the case of rural mothers, the high and protracted
crowding® 019 80% prevalence of lactation implies that such a decision
was made from a very limited set of options. The de-
Maternal characteristics cision process in the case of urban mothers is more
education, median complicated. They often have a weaker tradition of
years (range) 3 (0-6) 9 (2-14) breastfeeding. In addition, formula is readily avail-
living with partner 98% 87% able, and one day’s average salary of a low-income
working outside home 2% 32% worker can buy three cans of formula. Further,

about 60% of those workers are entitled to the So-
cial Security benefit of a free supply of formula.

We first asked, “Who decides the feeding mode of
a given infant?”” The vast majority of a cohort of
breastfeeding mothers interviewed two weeks after
parturition claimed they themselves made the deci-
sion to breastfeed. They claimed that the decision
to use formula was the responsibility of a family
member or of members of the health-care team
{10}.

During a follow-up visit at about four months,
after infants were switched to formula, the mothers
were asked who procured the first can of formuta.
In almost 40% of the cases, the mother obtained the
first can of formula without any professional advice.
In 20% of the cases, the first formula was provided
or prescribed by a physician or nurse. Overall, deci-

TABLE 3. Prevalence of breastfeeding according to residence and age of child

Rural (s = 216) Urban {# == 346)
Age % predom. % Dbreast - % predom. % breast +
(mo} breast” formula Total breast” formula Total
0.5 99 0 99 75 18 93
1 98 0 98 67 21 88
2 49 29 78
3 98 0 98 40 31 Fh!
4 38 26 64
5 30 27 57
6 94 0 94 25 27 52

a. Predominantly breast: no other milk, but sclid foed and other liquids provided.
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sions were taken by mothers in 64% of the cases and
by health-care professionals in 31% of the cases.
These results support the idea that in this group
mothers play the leading role in deciding whether
the infant is breastied or bottle-fed.

In response o a questionnaire, 60% of women
who discontinued breastfeeding gave “‘insufficient
milk” as the reason. Thirteen per cent stated that
the infant refnsed to suckle. Surprisingly, only 9%
indicated that the free supply of formula was the rea-
son to stop breastfeeding. These results suggest that
in most cases mothers swiltched to formula sponta-
neously because they perceived their lactation per-
formance as inadequate.

Other social factors influencing the establishment of
factation

For this part of the study, four weeks of continuous
breastfeeding was defined as the successful establish-
ment of breastfeeding. The success rate tended to be
higher in better-educated mothers, but the trend was
not statistically significant. Working mothers were
as successful as those staying at home, probably
because labour regulations allow mothers a post-
partum leave of absence of 90 days. The level of
family income was positively correlated with success.
It is important to note that family income covaried
with years of education and level of knowledge of
breastfceding. Women living in the same house with
their partners were more successful in establishing

TABLE 4. Relation between maternal socic-economic
factors and the establishment of breastfeeding in the urban
cohort

% successlul
Faclor breastfceding 2
Years of education
0-6 65
7-12 81
>12 72 NS
Employment status
outside home
employed 8
net employed 68 NS
Monthly houschold
income (US$105)
1 65
T
3 85 p< .05
Marital status
married 83
single 55 p<.02

NS, Not significant.

Iactation than single mothers. None of the women in
the last category lived alone; they almost always
lived with rclatives (table 4 ).

Pérez-Escamilla et al. {10] found no relationship
between returning to work and successful breast-
feeding, usually because mothers had already discon-
tinued lactation. As in our study, the advice of close
friends was one of the most frequent reasons given
for introducing formula. Poor socio-economiic level
and the presence of a partner negatively influenced
breastfeeding.

Biological determinants of factation establishment

The evaluation of lactation performance is critical,
because data presented above suggest that concerns
about lactation performance may induce mothers to
stop breastfeeding. The following data come from a
study of 30 mother~infant pairs. Ten were recruited
in the rural community of San Mateo Capulhuac, and
20 in the urban community of Iztapalapa. Exclusively
breastfed infants weighing more than 2,500 g at birth
were followed for the first month of life. The growth
of the infants and the output and composition of the
milk were recorded.

Growth of Infants

Urban newborns were 100 g heavier than rural new-
borns on the average, but the difference was not sig-
nificant. Both rural and urban infants lost weight
within 48 hours after birth; urban infants lost signif-
icantly more weight than rural infants (197 + 74 g vs
122 + 30 g; p < .01). By 74 hours after birth, all had
regained their birthweight. This recovery was fol-
lowed by a period of fast growth (45 gfday) up to
day 30. The mean body weight of both groups was
comparable at day 30 to the mean body weight of
breastfed infants in the United States.

Maternal milk production and daily nutrient Intake of
infants

At day 3 milk production (a little more than 360 ml/
day) and energy (65 keal {272 kI]/kg/day) and lipid
(3.4 g/kg/day) intakes of infants per kilogram body
weight were similar in the rural and urban groups
(table S). The energy intake was below the energy
requirements determined by Lucas [26], using the
double-labelled water technique in infants of similar
age.

By day 15 milk production had increased to almost
550 ml{day in both groups and energy intake to 97
kecal (406 kJ)/kg/day for urban infants and 88 kcal
(369 kI)/kg/day for rural infants. The differences be-
tween groups were not significant, and the absolute
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TABLE 5. Energy and macronutrient intakes (mean 1 $D) in rela-

tion to age and residence of infants

Apef Energy Protein Lactose Lipid
residence {kcaljkg/d) {g/kg/d) (g/kg/d) {gfkgf/d)
Day 3
rural 65.3 4 16.7 1.5+04 71 +1.7 34414
urban 657 + 232 1.8 £ 0.7 69+25 341413
Day 15
rural 87.9 +20.3 14+04 08 + 2.6 48+ 1.7
urban 97.3 £ 29.7 1.5+04 99+21 57+£26
values were closer to the values published by Lucas Conclusions

[26]. The daily energy and protein intakes at day 3
were negatively correlated with the magnitude of
weight loss within the first few days. Such a loss
likely indicates a negative energy balance because
of insufficient energy intake. We speculate that the
infant’s hunger might be expressed as insistent suck-
ling and uneasiness during the first stages of lacta-
tion. Mothers may have interpreted this as an inabil-
ity to meet the nutritional demands of infants and
therefore discontinued lactation.

On days 3 and 15, the number of suckling episodes
per day was similar in both groups. On day 3 the
average time the baby spent attached to the breast
was about 198 minutes in both rural and urban
groups. On day 15, however, rural infants suckled al-
most 30 minutes per day longer than urban infants.
This finding suggests that a stronger stimulus was
necessary to maintain milk production.

Although the maternal nutritional status was dif-
ferent in the two groups, the milk volume and en-
ergy output were similar, This finding suggests
that maternal nutritional status had little impact
on the lactation performance at these planes of
nutrition,
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Discussion of paper by Villalpando et al.

Professor Hanson

May I just comment on history? The first described
case of artificial feeding was by one of the Assyrian
kings. Also, in archaeological investigations of cul-
tures along the Indus, many spoons and feeding
utensils that were obviously used for artificial feed-
ing have been found. So all through history this has
been common. In Sweden in 70 and 150 A.p. there
were areas where there was no breastfeeding at all;
nobody knows why. And there was a law in Norway
from 1040 that mothers should breastfeed, obviously,
because of the fact that inany didn’t, so this is an old
thing.

Dr. Prentice

I would like to explore a little more with you and Dr.
Woolridge the issue of women feeling that they have
insulficient milk. This seems to come ouf of every
culture that we’ve heard about today, and, certainly,
my experience in Africa is similar. Women will say
that they are worried that they don’t have enough
milk. Where formula or other foods are available,
they’ll move on to either. What is it that women ex-
pect of a baby that makes them feel that they don’t
have enough milk? Dr. Woolridge showed that a lot
of perceived milk insufficiency is found in women
with milk volume in the normal range. From my
own experience, having breastfed in the United
Kingdom and in Africa, British women expect chil-
dren to stay asleep for long periods at night. The
family expects it even if the mother doesn’t, which
puts a lot of pressure on women to somehow make
the child not feed at such frequent intervals. 1 just
wondered if similar sorts of cultural problems would
be underlying your women’s responses as well?

Dr. Villalpando

I think the infant’s behaviour often raises the ques-
tion of whether milk production is sufficient. It is

not the same in rural areas, where the infants prob-
ably cry as much as urban infants, but they don’t
have any other option.

Dr. Valdés

QOur rural mothers may breastfeed 20 times a day. In
the waiting room, they feed once, twice, or three
times. When you ask themn how many times they
have breastfed today, they say maybe one, two, or
five times, but they dom’t have this notion that
taking the baby to the breast often is a bother. But
for mothers from higher socio-economic groups, if
the baby is not quiet for four honrs, which was what
they were used to when the babies were bottle-fed,
they feel they don’t have milk.

Dr. Woolridge

I think there is a total difference in outlook between
a mother in the United Kingdom and a mother in
Thailand. As we have just heard, the mothers in
Thailand have no expectation of failing. They just as-
sume it is the only option, and they will do it success-
fully. Intriguingly, they still report perceptions of
insufficient milk, but it doesn’t cause them to discon-
tinue breastfeeding. It is a common cultural concern,
even in that sort of society. I agree that in the United
Kingdom there is an expectation that a baby should
sleep for long stretches to fit in with the adult life-
style. I’s an inappropriate expectation, and much of
it has been derived from formula-feeding.

Dr. McNeilly

Mary Houston investigated this question of insuffi-
cient milk. She concluded that for many women it
was a legitimate reason for giving up breastfeeding.
If 2 woman says she doesn’t have enough milk, she
shouldn’t carry on, because it’s going to damage the
child, Some women were certainly using that as a
legitimate excuse to stop breastfeeding.
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Dr. Villalpando

I think that is true for our urban group. As you could
see, the individual who most often bought the first
can of formula without any advice was the mother.
She was really legitimizing her decision to stop
breastfeeding by saying that she had insufficient
milk production.

Dr. Van Esterik

If I may comment on the Thai example, different
methods produce very different pictures. I was doing
ethnographic work in another part of Thailaud, and
the discussions about insufficient milk were quite dif-
ferent. Of course, they are not phrased that way, but
I came across two things quite regularly, not in ques-
tioning but from observation. First, women were be-
coming concerned that their breasts were too small,
that there was something wrong with their shape.
There are pictures on calendars in every tiny hut,
and a woman would be very strongly influenced to
think about whether or not her breasts were ade-
quate to this task. That’s something that I think is
changing quite rapidly. The second is a fundamental
approach, strongly linked with Theravada Buddhism,
that the capacity to nurture well is a result of merit
stored from former lives. This means that women
talk ahout themselves as being somecone who is
cither a good nurser or not a good nurser, almost as
if we would say that this is a characteristic that they
would expect to see in themselves. It is also very
interesting to think about how women classify them-
selves as both mothers and women. 1 know it doesi’t
fit with the kind of work you were doing, but at least
it suggests perhaps another way to look at cultural
factors.

Professor Howie

May I make a point about almost a war of commuui-
cation that seems to be a common factor in devel-
oped and developing countries? 1 think one of your
slides made the point how clever formula tnanu-
facturers are at getting their message across. In fact,
they target health professionals even more than they
target the patients themselves, and how successful
that campaign is! We have seen literature distribu-
ted by the maunufacturers who now have an obliga-
tion to state the advantages of breastfeeding. They
give one page on the benefits of breastfeeding and
maybe five pages about cracked nipples, tiredness,
and breast abscess. In fact, the section that is sup-
poscd to encourage breastfeeding mothers is tar-
geted so cleverly that it has exactly the opposite
effect. What do you feel about making a systematic
attempt to get better education that is not domi-

nated by the formula manufacturers, so that some
misunderstandings about breastfeeding can be over-
come? We recently asked mothers who were breast-
feeding if they knew that the baby would lose weight
in the first few days after birth, and the number who
knew this was about 5%. We are siinply not getting
hasic information over to our mothers, and I sus-
pect from what you are saying that there is a failure
in Mexico, the United Kingdom, and many other
countries.

Dr. Woolridge

There are two sides to this problem. One is to attack
the problem of medical education by working with
assistant professors of paediatrics who are lecturing
to students, inviting them to seminars about lacta-
tion and so forth. This is a huge task. The other is
the lack of a strong network of people promoting
breastfeeding awareness to hospitals, physicians,
and the general public to counteract the propaganda
from formula manufacturers, because most literature
handed to mothers is prepared by those companies.

Dr. Pérez

What is more comfortable for a working mother
three months after the child’s birth, breastfeeding or
bottle-feeding, and why?

Unidentified speaker

I would say breastfeeding. The situation, though, is
that we put so many obstacles against mothers
breastfeeding successfully that we have this notion
that the mother and baby have to be changed to
fit the circumstances of work and so forth. We
shouldn’t be changing human behaviour, we should
be changing working conditions to fit breastfeeding.

Dr. Villalpando

Many years ago the labour laws in Mexico supported
long post-partum leaves of absence intended fo
aid breastfeeding. However, fewer than half of the
mothers breastfed for such a long period, so the out-
come was the reverse of what many expected.

Dr. Rasmussen

Let me put it another way, that convenience is in
the eye of the beholder. If you do a survey in the
United States, upper-economic-class women will tell
you that breastfeeding is by far the most convenient,
for all of the reasons we know. If you ask lower-
economic-ckass women the same question, you don’t
get the same answer. Their Hves are chaotic, they’re
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on the bus, they're embarrassed to breastfeed on the
bus. The last thing in the world they consider breast-
feeding to be is convenient for them. The answer to
BDr. Pérez’s question depends on a woman’s life cir-
cumstances, and whether breastfeeding works for
her. It’s wonderful to have labour laws to say you’re
entitled to a maternity leave, and if you have a job or
are protected by these laws, that may be wonderful
in other ways. The United States is in the embarrass-
ing position of not even having such laws, so I can
hardly cast any stoncs. What about women who
work in the informal sector for whon there is no pro-
tection whatsoever? Their labour is just as valuable
to their families, the interference of their work con-
ditions with breastfeeding may be as great or
greater, yet they have no protection at all, In their
case, convenience, again, may be an issue.

Dr. Valdés

We are researching that area. We have a study on
working women, and one aspect we are concerned
about is women’s satisfaction with breastfeeding.
We were surprised that the mothers in the control
group who did not breastfeed were very satisfied,
and the mothers who exclusively breasifed or human-
milk-fed for six months, even while working, were
equally satisfied.

Professor Hanson

I use the Swedish example, where it is rare for
mothers not to breastfeed. They are entitled to 18
months off, most of that period with full pay, so it
works.

Dr. Valdés

To go back to the issue of insufficient milk and
mothers’ perceptions, I think many women don’t
understand lactation well. They are encouraged to
think that their milk will come in and their breasts
will feel very full. But at about four to six weeks the
breast physiologically adapts, so that they have less
fullness and enlargement. Some women inferpret
the change in sensation to mean that they have less
milk. They really need to understand that Iactation
is an adaptive process, and even though the breasts
are quite soft, they still produce milk.

Professor Hanson

One issue I don’t think is covered much in connec-
tion with the insufficient-milk syndrome is the contri-
bution that the infant makes to the mother’s percep-
tion about insufficieut milk. We have to remember
that the infant regulates its intake by many differ-

ent aspects of its sucking behaviour. To a large ex-
tent, this is accomplished by differences in sucking
amplitude or frequency. The infant has some degree
of control over what actually takes place. We seldom
look at the contribution the infant makes to the
mother’s decisions regarding feeding.

This also extends to another commment I want to
make in connection with the determinants of milk
production. There is an enormous variability in
birthweight in different populations in the world. In
Sweden, for example, the average is approximately
3,500 g. In Santa Maria Cauque, Guatemala, the
average is approximately 2,600 g, a 900-g difference.
There is likely a 1elation between an infant’s birth-
weight and its sucking behaviour. The degree of
breastfeeding success in different populations is
also determined, in part, by other infant characteris-
tics. Yet in general, there tends to be a greafter em-
phasis placed on the mother as the one who will
make the final decisions on what is going fo happen,
and not enough attention is given to the infant’s
roles.

Dr. Garza

Let me go back to the role the infant plays, because I
think it is an important one. In studies we did about
10 years ago, we were interested in understanding
whether infants were hungry whenever they demon-
strated behaviours that the mother interpreted as
hunger. We followed women longitudinally for four
months beginning at about the third month post-
partum. Women who were planning to breastfeed
for 6 to 12 months were recruited. At the point they
introduced solid foods, we asked why they were
doing this. I think 100% of them said it was because
the child was either fussy or not sleeping. They were
interpreting this as evidence that the chiid was hun-
gry and, therefore, that they were unable to sustain
or increase milk production sufficiently to satisfy the
infant,

The remarkable thing, however, was that when we
measured the energy consumption of infants before
and after the introduction of sohd foods, we found
no difference. Thus, I think children give certain
cues that women interpret as hunger but that are, in
fact, driven behaviourally by other needs. The child
Hkely has reached the point where it wants to put
something else in its mouth, and mothers tend to
interpret those cues as hunger. Because the infant’s
behavioural response fo other foods is offen posi-
tive, their mistaken interpretations are reinforced.
In fact, those responses appear to have nothing to
do with physiological hunger defined in the usual
terms. There are inappropriate periods in early in-
fancy to introduce other foods. The physiological
timing of complementary foods determined by
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behaviours other than hunger is dependent on a
number of conditions that relate to the infant’s sur-
roundings.

br. Villalpando

Studies have investigated infant intake by 24-hour
test weighings. Fewer than 50% of suckling episodes
result in the intake of more than 50 g of milk. The
remainder result in the intake of as little as 5 or 10 g
of milk. This suggests that the infant is not really
hungry. It’s just sucking for the joy of sucking.

Unidentified speaker

I would like to return to the determinants of a
woman’s preference, because I cannot understand
why generally in Latin America, fewer than 20%
of women are fully breastfeeding at six months
post-partum? We need to find an answer to that.

Unidentified speaker

I haven’t heard anybody talk about the same woman
with different babies in successive births. Is past be-
haviour predictive of future behaviour?

Dr. Victora

We did research on that. Some mothers who tended
to breastfeed one child for a long time were likely to
do the same with the next child. If mothers breastfed
a very short time, the results were about the same in
subsequent pregnancies. There was, however, a gray
area when mothers breastfed from one to six or
seven months. They were very unpredictable. One
could not predict what would happen with the next

_baby.

I would like to go back to a point raised earlier. I
think babies have very strong personalities. When
we did our pacifier study, the main factor in-
fluencing pacifier use was the infant. Some babics
just refuse them, and those are the babics who tend
to breastfeed longest.

De. Prentice

To add a caveat to that, in our African experience,
where 100% of women were Lreastfeeding for 18
months or so, women in successive lactations tended
to show a characteristic breastmilk volume and breast-
milk composition. Thus, it’s a mixture of culture,
maternal feelings, and the way a mother’s breasts
work.



Breastfeeding and the suppression of fertility

Alan S. McNeilly

Abstract

Breastfeeding suppresses fertility for a variable length
of time, but when certain criteria are applied, it can be
a reliable contraceptive. The individual variation in
duration of infertility is directly related to suckling
activity. As suckling declines, follicle growth resumes
and ovulation may occur. Infertility is maintained by
suckling-induced disruption of the normal pattern of
pulsatile luteinizing hormone release and is related to
an increased sensitivity of the hypothalamus to the
negative feedback effects of oestradiol. Even if ovula-
tion does resume, the corpus luteum function is often
insufficient to maintain pregnancy. Attempis to alter
suckling activity to prolong lactational infertility are
not successful, but maintenance of reasonable suck-
fing frequencies of normal duration can protect
women from pregnancy for a prolonged period post-
partum,

Introduction

It is quite clear that breastfeeding results in a sup-
pression of fertility for a prolenged period of time,
depending on the pattern of suckling behaviour {1-
3}. Stimulation of the nipple during suckling results
in three responses: first, the release of oxytocin from
the posterior pituitary to allow release of the milk
present in the breast to the baby; second, the release
of prolactin, which is essential for milk production
for the subsequent feeding; and third, the suppres-
sion of gonadotrophin secretion, which results in sup-
pression of ovarian activity. When established, the
pattern of suckling varies considerably, and this is
dependent on the mother and child and is not neces-
sarily controllable. Throughout lactation, the dura-
tion of lactation and the duration of infertility are

The author is with the MRC Reproductive Biclogy Unit
of the Cenire for Repreductive Biology in Edinburgh,
Scotland.

directly related to the suckling pattern. Attempts to
increase suckling frequency to maintain longer dura-
tions of amenorrhoea have not been successful, be-
cause the mother and the baby interact so that the
amount of nutrition received by the baby remnains
fairly constant [4]. As suckling frequency is artifi-
cially increased above that established in lactation,
there is a concomitant decrease in suckling duration
at each feeding. Thus, the overall duration and
intensity of suckling remain the same, and there is
no overall effect on the duration of infertility. It is,
therefore, important to understand all the different
components of suckling that relate to the suppres-
sion of fertility, and these have been reviewed in de-
tail recently (2, 3, 5]. This article briefly reviews the
present state of knowledge regarding the principal
mechanisms involved in suckling-induced infertility.

Ovarian activity and the interbirth interval

The components of the interbirth interval are impor-
tant to understand before any discussion of the con-
trol of gonadotrophin secretion during lactation. The
interbirth interval consists of four perieds: (1) the re-
covery from pregnancy; {2} a period of amenorrhoea
during breastfeeding; (3) the resumption of the ovu-
latory cycles (which may not take place if a new con-
ception occurs); and (4) finally, a new pregnancy.
Over a number of years, we have investigated the in-
teractions between the suckling pattern and the re-
sumption of ovarian activity in relation to the pattern
of gonadetrophin secretion. In some women, where
suckling is mainfained at a high level, ovarian steroid
secretion can be suppressed for a number of months
and even years, even in well-nourished Western
societies {1]. In other women, where suckling fre-
quency is lower, ovarian activity will resume earlier,
In Edinburgh it was shown that if the frequency of
suckling is maintained above five times a day and
the duration is maintained above 65 minutes a day,
amenorrhoea will often be the consequence [6]. Al-
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though the exact frequency and duration of suckling
required to maintain infertility vary among socicties,
it is usually possible to establish a guide for the suck-
ling required [7].

During the period of lactational amenorrhoea, the
plasma concentrations of oestradiol secreted by the
dominant follicle(s) remain minimal, in contrast to
the normal increase seen during the follicular phase
of the normal menstrual cycle [2, 3]. These results
suggest that there is minimal ovarian activity, as fol-
licle development during the normat menstrual cycle
is always associated with an increase in oestrogen
sccretion. During early lactation (up to 12 weeks
post-partum), ultrasound visualization of the ovary
confirmed the absence of follicle development [8].
At later stages in lactational amenorrhoea, however,
although oestrogen secretion remained minimal, fol-
licles up to pre-ovulatory size (around 20 mm dia-
meter) were detected by ultrasound [9]. The reason
for the presence of follicles that secrete low amounts
of oestrogen relates to the effect of suckling on the
secretion of the gonadotrophins luteinizing hormone
{LH) and follicle-stimulating hormone (FSH). The
low steroid-secreting activity of these follicles pre-
sumably relates to a reduced input of gonadotro-
phin, particularly of LH. This possibility will now be
discussed.

Changes in FSH and LH

During the menstrual cycle, a rise in plasma FSH at
the beginning of the cycle stimulates the prowth of a
cohort of follicles, which increase to around 10 inm
in diameter by the mid-follicular phase. At this stage,
a single follicle continues to grow up to around 20 mm
in diameter, becoming the pre-ovulatory follicle that
will ovulate, The selection of this dominant follicle
is dependent on a fall in the plasma concentration
of FSH occurring about days 6 to 8 of the follicular
phasc. As the follicle grows, it acquires the ability to
secrete oestradiol by conversion of androgen from
the outer thecal layer of the follicle io oestradiol by
the granulosa cells within the follicle. Only LH, re-
leased in pulses, stimulates thecal androgen produc-
tion. FSH alone does not stimulate steroid secretion
from the ovary. The increase in plasma oestradiol se-
creted by the developing pre-ovulatory follicle jeads
to positive feedback and the discharge of the pre-
ovulatory surge of LH. This induces ovulation, lutei-
nization of the follicle, and formation of the corpus
luteum, which secretes progesterone in response to
a slow pulsatile secretion of LH. The progesterone
and oestradiol released by the corpus luteum de-
crease the pulse frequency of release of gonadotro-
phin-releasing hormone (GuRH) from the hypotha-
lamus, which drives the pulsatile release of LH from

the pituitary. The decline in GnRH pulsatile stimula-
tion, together with inhibin A released from the cor-
pus Juteum, leads to a major suppression of release
of FSH and an inhibition of follicle development dur-
ing the luteal phase. If conception does not occur,
the corpus luteumn regresses and the resulting drop
in steroid and inhibin concentrations results in an in-
crease in FSH that initiates the next wave of follicle
development. These events are all closely coordi-
nated and regulated by the rate of pulsatile secretion
of GnRH from the hypothalamus, which stimulates
the pulsatile release of LH. During the follicular
phase of the normal menstrual cycle, the GnRH/LH
pulse frequency increases to around one pulse per
hour, and any disruption or slowing in the pulsatile
release of GnRH/LH prevents normal follicle devel-
opment and reduces stcroid secretion by the devel-
oping follicle.

During breastfeeding the plasma concentrations
of FSH increase rapidly after birth. By four weeks
post-partum, they are within the normal early follicu-
lar range, whether or not breastfeeding cccurs [10].
These levels of FSH are maintained throughout the
duration of lactational amenorrhoea and are sub-
stantially higher than those seen during the luteal
phase of normal cycles. Thus, any apparent absence
of follicular development associated with low cestro-
gen secretion cannot be due to lack of FSH. Indeed,
it is probable that this maintained high level of FSH
is the cause of the observed growth of follicles up
to the pre-ovulatory level. The low steroid secre-
tion must relate to the difference in pattern of LH
secretion.

The pattern of 24-hour profiles of LH secretion
at four weeks post-partum is very variable. Most
women show no evidence of pulsatile secretion of
LH, whereas in some there is a resumption of LH
pulsatile secretion. But this occurs at random and at
a slow frequency [11]. In some women with slow pul-
satile LI secretion, pulsatile release of FSH is also
seen, a rare occurrence in the normal menstrual ¢y-
cle that is related to the very low levels of oestrogen
and inhibin released from the inactive ovary. As the
pulse frequency of LH secretion increases, the pulsa-
tile release of FSH is iost, and a natural pattern of
FSH secretion similar to that in the nogmal cycle re-
sumes. Thus, FSH pulses may occur, but only when
the negative feedback from the ovary is suppressed.
Alter four weeks there is a gradual increase in the
frequency of pulses of LH, but for many weeks, par-
ticularly during lactational amenorrhoea, the pulse
frequency remains erratic and below the normal fol-
licular phase frequency required to stimulate normal
oestradiol secretion from any developing follicle.
Thus, although the plasma levels of FSH are suffi-
cient to stimulate follicle development as seen by ul-
trasound, the suckling stimulus prevents the resump-
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tion of a normal frequency of pulsatile LH secretion,
and the follicles make only limited amounts of oes-
tradiol. The rate of return of normal pulsatile secre-
tion is very variable among women, and it is this
variation that causes the variation in the resump-
tion of fertility. It is presumed that the variability is
due to the differences in the patterns and intensity
of suckling, and that this is why it is difficult to
control.

The disturbance in the pattern of pulsatile LH
release is almost certainly the cause of the lack of
oestrogen secretion by follicles, resulting in a lack of
ovulation. In a study in which GnRH pulses were re-
placed at the normal follicular phase frequency of
once per 60 minutes in breastfeeding women at six
weeks post-partumn, at a time when ovarian activity
was completely suppressed as indicated both by
oestrogen and by ultrasound, normal pre-ovulatory
follicle growth and oestrogen secretion were induced
without a problem [8]. Ovulation occurred, although
this was followed by an inadequate corpus huteum.
When the pump was turned off and GnRH infusion
stopped, ovarian activity was suppressed for at least
10 weeks in most women. Thus, restoring a natural,
follicular-phase pattern of pulsatile GnRH secretion
in breastfeeding women will induce the growth of
normal pre-ovulatory follicles, indicating that the
aberrant pattern of LH secretion during lactational
amenorrhoea causes the failure of normal oestrogen
secretion. Therefore, no pre-ovulatory LH surge
would be induced, owing to the lack of oestrogen-
positive feedback, and ovulation would not occur.
Prolactin and suckling remained high throughout
the period of GaRH pulsatile infusion between €
and 10 weeks post-partum, showing that there was
no direct interference of prolactin with gonadotro-
phin action at the ovarian level.

The mechanism by which suckling interferes with
the normal pattern of GnRH release is unclear, The
potential role for endorphins acting in the hypothaia-
mus has been discussed elsewhere {3, 12]. Infusion of
the opiate antagonist naloxone failed to increase the
secretion of LH and FSH in a significant manner in
normal breastfeeding women [13]. Nevertheless, in
women receiving the progesterone-only birth con-
trol pill, a smail increase in LH and FSH release did
occur. This could be expected, as the negative feed-
back effect of progesterone on GnRH pulsatile se-
cretion during the luteal phase of the menstrual cycle
is thought to be mediated by an increase in opiate
tone within the hypothalamus. One interesting ob-
servation was that treatment with an opiate antago-
nist increased the amount of LH and FSH released
in response to GnRH. At the present time, there is
no explanation for this effect, because no opiate re-
ceptors have been described in the pituitary gland.
It may be that the opiate tone is so high in the

hypothalamus that we are unable to give sufficient
opiate blocker to affect the system. Because of pas-
sage of the blockers to the infant through the breast-
milk, however, it would be unethical to use higher
doses than we originally used. Thus, a role for endor-
phins in the suckling-induced disruption of GnRH
release remains unproven in women.

There is one final aspect of the control of GnRH
release, and hence of LH and FSH release, which is
very imnportant. Treating breastfeeding and bottle-
feeding women with oestrogen at different times dur-
ing the return of fertility during lactation showed
clearly that there was an increase in sensitivity to
the negative feedback effects of oestrogen on LH
and FSH secretion and a failure of positive feed-
back, leading to a failure of oestrogen to induce the
pre-ovulatory surge of LH {14]. We have now shown
that breastfeeding women are hypersensitive to oes-
trogen: the use of transdermal patches to increase
plasma concentrations of oestradiol to early follicu-
lar phase levels results in a rapid inhibition of further
pulsatile release of LH, attributable to an inhibition
of GnRH release from the hypothalamus [15]. This
could be crucial in our understanding of how suck-
ling suppresses fertility, although the mechanisms
are unknown, The increased sensitivity to oestrogen
must be induced by suckling, because in breastfeed-
ing women who wean their babies, there is an early
return to the normal feedback sensitivity to oestro-
gen, The implications are that when the levels of
FSH are sufficient to initiate and maintain the growth
of large follicles, the slow pulse frequency of LH
caused by the suckling stimulus is only sufficient to
allow these follicles to release small amounts of oes-
tradiol. However, the increase in sensitivity of the
GnRH pulse generator to oestradiol means that the
small amount of oestradiol released from the follicle
will be sufficient to switch off further GnRH/LH re-
lease, and the follicle will stop making oestradiol.
Thus, no pre-ovulatory LH surge will be generated,
and ovulation will not occur. If suckling was rapidly
cut down around this time, then the increased sensi-
tivity of the GnRH pulse generator would disappear,
a pre-ovulatory LE surge could be induced, and ovu-
lation and pregnancy could occur without any major
warning during lactational amenorrhoea. This is rare
but does occur [6].

Prolactin

Plasma concentrations of prolactin decline during
lactation, even though suckling is maintained. The
amount of prolactin released during suckling de-
clines with time, but each suckling episode is asso-
ciated with an increase in prolactin, even though
this may be small. The amount of prolactin released
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during the afternoon appears to be greater than in
the morning, and this has recently being confirmed
by 24-hour profiles of prolactin release {11, 16]. It is
quite clear that early in breastfeeding, by four weeks
post-parfum, the normal increase in prolactin asso-
ciated with sleep that occurs during the normal men-
strual cycle resumes, and superimposed upon this
is the prolactin response to suckling, The amount of
prolactin released during suckling at night appears to
be greater than that released during the day, but the
pattern is very variable. By eight weeks, the amount
of prolactin released over the 24-hour period has de-
clined, but every suckling episode still releases pro-
lactin. The pattern of prolactin release is entirely de-
pendent on suckling. In a woman feeding six to eight
times a day, each suckling episode is normally asso-
ciated with an increase in prolactin, followed by a
decline almost down to baseline, provided the next
suckling episode does not occur within two hours.
If, however, suckling is very frequent, then prolactin
levels do not decline between suckling episodes and
high levels of prolactin are maintained. Only when
suckling is stopped (for instance, during sleep) does
the protactin concentration decline, but as soon as
suckling recurs at a high frequency, prolactin levels
increase and are maintained high, The release of
prolactin in response to suckling does not appear to
be related to opiates, because infusion of the opiate
receptor blocker naloxone does not influence the
amount of prolactin released in response to suckling.
In contrast, dopamine clearly suppresses prolactin
release, even during lactation when prolactin levels
are high. The dopamine receptor blocker metaclo-
pramide causes a huge release of prolactin, 10- to
70-fold higher than that induced by suckling, show-
ing that during lactation, dopamine still maintains a
tight control on prolactin release.

Whether the high plasma concentrations of pro-
lactin maintained throughout lactation are part of
the mechanism through which suckling suppresses
GnRH/LH release is unciear. Dopamine is the prin-
cipal regulator of prolactin secretion, acting directly
on the pituitary lactotrophs to suppress prolactin
release. It has been shown in a few species that pro-
Iactin can regulate its own secretion by directly in-
creasing dopaminergic tone and dopamine release
from the hypothalainus, and dopamine can suppress
GnRH release [3]. Nevertheless, blocking dopamine
receptors with the dopamine antagonist metaclopra-
mide at 12 weeks post-partum in fully breastfeeding
women did not affect LH or FSH secretion or the
pituitary responsiveness to GnRH, even though the
treatment caused a massive release of prolactin, indi-
cating that it was indeed active [17]. Thus, it appears
that dopamine itself does not directly control the pat-
tern of pulsatile GnRH release.

The interaction between prolactin and GnRH

refease is clearly important, because patients with
pathological hyperprolactinaemia often have ame-
norrhoea and a disrupted pattern of LH/GnRH re-
lease [13]. Thus, it is tempting to assume that the
high levels of prolactin associated with factation sup-
press LH and FSH release, presumably by affecting
GnRH release. Previous studies have indicated a
reasonably close association between the number of
subjects with high levels of prolactin and the dura-
tion of lactational amenorrhoea [for example, 18-
20]. Indeed, one study showed that women who
have an increased release of prolactin in response to
suckling have a longer duration of amenorrhoea [21,
22]. Nevertheless, in our own studies over a number
of years, we have been unable to show any close as-
sociation between the amount of prolactin released,
the pattern of prolactin release, and gonadotrophin
secretion. Indeed, over a 24-hour period, pulsatile
secretion of LH often coincides with times of maxi-
mum prolactin secretion during suckling, particu-
larly when the prolactin response to suckling is high-
est at might [16, 17]. Equally, it is clear that the
pattern of return of GnRH pulsatile release is not
like that in puberty, when maximum pulsatile re-
lease of LH occurs during sleep. It is possible that
the effect of prolactin is very snbtle and relies on
the plasma concenfrations of prolactin remaining
above an inhibitory threshold, which would suppress
the normal pattern of GnRH release. It is not clear
how this threshold could be assessed, but in pre-
vious studies it was observed that women had vari-
able basal plasma concentrations of prolactin dur-
ing normal menstrual cycles after weaning (Howie
PW, McNeilly AS, unpublished observations, 1983).
These prolactin evels could differ by np to fourfoid.
During lactational amenorrhoea in these women, the
level of prolactin below which ovarian activity re-
sumed related directly to the level of prolactin dur-
ing the menstrual cycle in the individual woman.
More work is required to determine whether prolac-
tin plays a major role in suppressing GnRH output,
but it is clear that the pattern of prolactin secretion
is directly related to the pattern of suckling. How
suckling influences GnRH and, hence, gonadotro-
phin secretion remains unclear [3].

Conception during lactation

The foregoing discussion has made it clear that suck-
ling is the key to the suppression of fertility. The
variable return of ovarian activity is related to the
variable pattern of suckling input and how fast the
baby feeds. It is known that conception rates in
women who are still breastfeeding but have resumed
menstrual cycles are lower than those in women who
have resumed menstruation after stopping contra-
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ception, The reason for this has now become clear.
When ovulation occurs during lactation, it is often
associated with reduced or inadequate corpus luteum
function, resulting in reduced progesterone secretion
[23--25]. The implication is that conception in a num-
ber of cycles can occur, but inadequate luteal func-
tion prevents continuation of the pregnancy. In
some women menstruation does not resume before
the return of full fertility. The first ovuiation is nor-
mal, and pregnancy may occur without a preceding
menstrual period. This, however, is rare and in our
experience is related to a rapid reduction in suckling
input. The cause of this inadequate corpus luteumn
function is still not absolutely clear. In bottle-fecding
womnen, the first menstrual cycle is often associated
with inadequate [uteal function, and this has been re-
lated to a reduction in the amount of LH released
during the pre-ovulatory LH surge [24]. A similar
sttuation may occur during breastfeeding, and as
luteal function improves during subsequent ovula-
tions, the amount of LH released during the pre-
ovulatory surge aiso increases [6).

Summary

Suckling interferes with GnRH secretion early in lac-
tation by disrupting the pattern of GnRH release, so
that it does not occur at a constant rate of once every
60 to 90 minutes, the norinal pattern seen during the
follicular phase of the cycle. FSH levels are high, so
follicles can develop, but oestrogen secretion is com-
promised by this inadequate LI input. As suckling
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declines, the pattern of GnRH release becomes more
constant, and this relates to the increase in oestrogen
secretion seen during the later part of lactation.
Nevertheless, when this follicle discharges an LH
surge to induce ovulation, the following luteal func-
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Conclusion

Suckling is the inferaction befween the baby and the
mother, and this interaction is crucial to the suppres-
sion of fertility. The suppression of fertility is asso-
clated not with a complete suppression, but with
a disrupted pattern, of GnRH pulsatile secretion.
Whether prolactin is involved remains unresolved.
Although the exact mechanisms by which breast-
feeding suppresses fertility are not known, it is clear
that suckling activity is the major controlier of the
duration of infertility.
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Discussion of paper by McNeilly

Dr. MclLaren

Thank you for a very clear exposition of a very com-
plex subject. I was particularly interested to learn
about that double-assurance system that is nature’s
way of suppressing fertility, emphasizing the impor-
tance of this mechanism for spacing births.

Dr. Pérez

You mention that the key is suckling, but what is the
mechanisim? How could one reproduce that?

Dr. McNeilly

We do not know how to mimic the effect of suckling.
If you increase prolactin by drug treatments, that has
some effect on LH pulse generation, perhaps by an
effect on GnRH rather than by a direct effect of pro-
factin. The bottom line is still that lactational inferti-
lity is driven by a change in GnRH pulse output, and
we don’t know how to regulate that.

Professor Hanson

Would a mother of a premature baby who is pump-
ing or extracting her milk be able to stimulate her
nipples to the extent that she would be able to in-
duce infertility?

Dr. McNeilly

Induced lactators make milk, but no one has really
looked properly at reproductive performance, so
there is no published literature. There are anecdotes
that suggest that there is an effect on the resumption
of menstruation when they express milk by hand but
not with breast pumps, so I do not think it is just
emptying the breast. I think it is actually nipple
stimulation,

Professor Howie

I don’t think that the situation in the pre-term infant
has been studied systematically as it has been with
term babies. Because pre-term babies will not be
suckling with the same regularity or strength, their
suckling might not have the same effect as that pro-
duced by the full-term baby.

Dr. Garza

There are some very limited data showing that use of
the breast pump does not result in the same prolactin
surges as direct suckling, probably not only because
of the lack of physical stimulation, but also because
of the lack of a psychosomatic component. It may
be that the neural pathways do not respond in the
same way. In the normal-term infant, do you know
if anyone has compared the effects of nutritive and
non-nutritive suckling on maternal endocrinology?
The pattern of suckling is so different that there
may be reason to suspect that onc or another is
more effective in sustaining the hormonal changes
that lead to amenorrhoea.

Dr. McNeilly

The problem is that when you look at the world
literature, nobody uses the same definition. Now
that a single definition has been developed, it should
be used to describe suckling. In Thailand, with Dr.
Sodsai Tovanbutra, we counted the number of sucks
per suckling episode to determine if it was related
to prolactin release. There was no relationship at
all. So the idea that proiactin is one of the monitors
of the suckling stimulus and GnRH pulse generation
doesn’t work. There was one defect. We just counted
the number of sucks. We did not have a recorder, so
we could not work out the intersuck interval. The
problem is that we do not really know how to moni-
tor suckling activity.
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Dr. Woolridge

The data on pump use and prolactin are ambiguous.
Professor Howie, 1 think that your study is the oniy
one that shows the complete absence of a prolactin
response during the use of an electric breast pump,
but there are at least four published studies that
show a reasonable prolactin surge. We have just
completed a study with women who have estab-
lished milk production with an electric pump, and
they have been doing repeated within-measures
studies. On every occasion, 24 women had a pro-
lactin surge every time they used an electric pump.
Maybe one of the reasons why non-nutritive sucking
is effective is that the endocrine system may be more
sensitive to particular types of sucking, such as that
associated with low milk release, We have a pump
that operates at twice the normal rate, and we are
anxious to look at the prolactin surge.

Dr. McNeiily

Is the pump a suction pump, or is it actually a proper
milking pump?

Dr. Woolridge

We have just compared single and double pumping
with and without one of the Silastic inserts that give
it a more physiological style of action. We were un-
able to show any impact of the Silastic inserts on
prolactin release.

Professor Hanson

The effectiveness of suckling is especially iimportant
in poor countries, where 20% to 30% of newborns
may be of low birthweight. Is the spacing between
pre-term, fow-birthweight children shorter than that
between full-terin children?

Dr. Prentice

We have to remember that many low-birthweight
babies in the third world are actually term babies.
They are small for dates, but they are not prema-
ture, so we should not get confused.

Dr. Pollitt

There are large and significant differences between
the sucking patterns of pre-term and term babies on
the bottle. T do not know about the breast. But al-
most any parameter that you can think of or identify
in the term baby is going to be different from that of
the pre-term baby. In other words, the amplitude,
the frequency, the duration of the burst, the length

of the period without sucking, and so forth are all
different. What is particularly interesting in the pre-
term baby is that there is continuous sucking. There
are no bursts, but instead there are continuous,
varied, small-amplitude sucks.

Dr. McNeilly

It is very difficult to know exactly what part of the
suckling stimulus is important. We have seen women
who suckled 25 times a day and women who suckled
5 times a day, each with a total suckling duration of
60 minutes per day. They have the same patterns of
gonadotrophin secretion and ovarian function, so
clearly the brain is very adaptable at reading a signal
coming from the nipple. I would not be surprised if
there was an intcraction between the baby and the
mother as well, helping to amplify this stimulus, In
Chile, Dr. Diaz* increased the suckling frequency in
breastfecding women in an attempt to switch off
ovarian activity after it had resumned. The attempt
failed, because although the number of suckling epi-
sodes was increased, the babies reduced the duration
of each feeding so that the overall apparent suckling
input was the same and the increased number of epi-
sodes had no effect whatsoever. The problem is that
the system is so adaptable. To say you need so much
suckling to maintain infertility is very difficult. What
we should try to do is to determine the minimal para-~
meters for each particular society, parameters that
we can actually measure. In Edinbnrgh we chose fre-
quency and duration of each feeding to see if that
would give a puide to maintaining infertility. It
worked in our particular group of women.

Dr. Prentice

Could you bring us up to date on the thinking about
the mother’s nutritional status? Our supplementa-
tion studies in lactating women suggested that feed-
ing the women more resulted in their ovarian activ-
ity returning earlier, and we put that down at the
time to the lower prolactin levels. Do you think that
it is sncking frequency only, or does the mother’s
nuiritional status have some impact?

Dr. McNeilly

If you look at situations involving acute weight loss
or chronic weight loss, you actually have to lose a
lot of weight to switch off ovarian activity. Andrew

*Diaz SP, Miranda P, Brandeis A, Cardenas H, Croxatto
HB. A study on the feasibility of suppressing ovarian activ-
ity following the end of postpartum amenorrhea by increas-
ing the frequency of suckling. Clin Endocrinol 1988;28:525~
35.
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A. S. McNeiliy

Loudon, John Milne, and I** compared red deer on
a restricted diet and on a full diet. We showed that
on a restricted diet, the rate of milk sccretion was
much lower, so the calves kept going back more
often. The supplements in your study imnay have
subtly altered the suckling activity, perhaps the
strength of sucking at each episode, without a
change in the number of suckling episodes.

Dr. Prentice

In the context of the meeting, what you appear to be
saying then is that if a well-nourished mother has
a high suckling frequency, she is likely to have just
as leng a period of fertility as an undernourished
mother. The common perception is that for women
in the third world, breastfeeding as a contraceptive
is all right, but for women in developed countries,
it’s not a particularly good method of contraception.

Dr. Rasmussen

My question relates to night feeding. We were all
very intrigued by your previous night-feeding find-
ings. They seemed to justify feeding our babies at
night. Your comments now seem to have wiped out
that justification. Can you telt us more about what
you now know that makes you think night feeding is
not important?

Dr. McNeilly

Our early studies suggestced that a woman who was
breastfeeding at night was likely to remain amenor-
rheic longer. As we accumulated more data, it be-
came apparent that it was not necessarily the night
feeds that were important. It now seems that if
women feed six times a day, it can be between eight
in the morning and six at night, and that will main-
tain the infertility.

#* Loudon ASI, McNeilly AS, Milne JA. Nuirition and
lactational control of fertility in red deer. Nature 1983
302:145-7.

Dr. Rasmussen

So it is just the number of times a day or the total
minutes of suckling, not when in the 24-hour period
it occurs. Earlier, you hypothesized that it was inter-
fering with the LH surge at ovulation.

Dr. McNeilly

Yes, that’s right, because at that time (10 years ago),
that was our state of knowledge. But I think now,
having accumulated more information, that the night
feeding is not necessarily as important as we as-
sumed. It is the suckling input during the 24-hour
period that matters. In Keith Gordon’s*** studies
in monkeys, which have patterns similar to the
human in resuming ovarian activity (pulsatile LI
secretion and so forth), restricting suckling to either
daytime or night-time has made no difference to
gonadotrophin secretion, provided the suckling fre-
quency remains the same. Furthermore, the anec-
dotal reports that we have from women who are
working during the day and feeding only at night
suggest that infertility is maintained, provided suck-
ling is continued.

Dr. Valdés

If a working mother breastfed more frequently at
night but kept the same number of daily feedings,
would that be enough to maintain amenorrhoea?

Dr. McNeitly

{ thiuk it probably would, but I would not like to be
held responsible for that practice being adopted aud
then failing. It requires specific investigation.

wx Gordon K, Hodgen GD, Richardson DW. Postpartum
lactational anovulation in a non-human primate [Macaca
fascicularis]: endogenous opiatc mediation of suckling-
induced hyperprolactinaemia. J Clin Endocrinol Metab
1992:75:56-7.



Demographic effects of breastfeeding:
Fertility, mortality, and population growth

Jane Menken and Randall Kuhn

Abstract

This article reviews the demographic effects of breasi-
feeding on fertility and child survival and, ultimately,
on population growth. Extended breastfeeding both
reduces fertility by prolonging birth intervals and in-
creases child survival through improved nutrition,
especially where adequate substitutes are not avail-
able. The results presented show, however, that al-
though breastfeeding is a major determinant of ferti-
lity in the absence of other means of fertility control,
prolonged breastfeeding alone cannot reduce fertility
to levels consonant with siow or zero population
growth. The benefits, at least for the first year of life,
demonstrate the need for policies that promote breast-
feeding and encourage compatibility between breast-
feeding and other aspects of women’s lives. In par-
ticular, policies are needed that permit women fto
breastfeed their children while, at the same time, im-
proving their socio-economic circumstances through
pariicipation in the labour force.

Introduction

Breastfecding is known to reduce fertility and in-
crease child survival. It affects fertility by prolonging
the interval between births. It increases child survi-
val both directly, through the provision of beneficial
nutrition {o the child, and indirectly, through im-
proved child spacing. In this article we review evi-
dence that leads to these conclusions and consider
two questions that refate the findings on breastfeed-
ing to population growth:
» Can long breastfeeding patterns reduce fertility
to levels compatible with slow population growth
under conditions of low mortality?

Jane Menken is with the Population Studies Center and the
Department of Sociology at the University of Pennsylvania
in Philadelphia, Pennsylvania, USA, and the Center for Ad-
vanced Study in the Behavioral Sciences in Stanford, Cali-
fornia, USA. Randall Kuhn is with the Population Studies
Center at the University of Pennsylvania.

» Can shorter breastfeeding patterns, which lead to
both higher fertility and higher infant mortality,
also lead to higher population growth rates? This
outcome would require the fertility-enhancing
effect of early weaning to overwhelm its negative
effect on child survival.

We first consider how low fertility must be, when
combined with the low mortality even the poorest
countries have achieved in recent years, to lead, ulti-
mately, to either very slow or no population growth.
We next offer illustrative data on recent levels of
fertility and mortality around the world. This sec-
tion is followed by a discussion of the factors that de-
termine levels of fertility, including breastfeeding,
and then by an examination of the evidence relating
breastfeeding to infant and child survival. We end
with a set of policy recommendations.

Population growth

During the 1960s and 1970s, there were many assess-
ments of the world population situation. Some were
by alarmists whe wrote of the “population explo-
sion” and credited population growih with responsi-
bility for many, if not all, of the afflictions of the
developing world. Others, taking a more judicious
view, still concluded that rapid growth, on balance,
had consequences sufficiently detrimental to pro-
spects for improving conditions in much of the
world to warrant efforts to slow the increase in popu-
lation by reducing fertility. Indeed, this has been the
primary rationale for family planning programmes.
In 1974 the United Nations sponsored an Inter-
national Conference on Population in Bucharest,
Romania. Although some countries urged the adop-
tion of policies aimed at slowing growth, primarily
through family planning, out of that conference
instead came the dictum that “development is the
best contraceptive.” However, this dictum was not
followed by even its most fervent supporters in the
developing world. Instead, developing countries in-
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creasingly turned to population policy and family
planning programmes aimed at reducing fertility.

One of the major challenges to the received wis-
dom on population questions came in 1981 with the
publication of Julian Simon’s book The Ultimate Re-
source [1]. Simon, while not opposed to the principle
that individuals should be able to control the number
of children they have if they so choose, contested the
view that rapid growth had deleterious effects. He
argued that population growth is a significant and
cifective long-term stimulus to economic develop-
ment, excrting its influence by, among other means,
increasing the tempo of innovation. His views pro-
foundly influenced the US Government’s stance at
the 1984 United Nations International Conference
on Population {2].

Ten years later, the 1994 United Nations Confer-
ence on Population and Development was held in
Cairo. The US position, like those of many other
countries, had changed, with concern for human
rights, the status of women, maternal and child
health, and the environment being discussed in pre-
paratory meetings arcound the world as well as at
the conference itself.

Any discussion of breastfeeding aud population
must take place against the backdrop of these con-
cerns. It must also take into account the fact that
population growth, continued indefinitely into the
future, will ultimately outstrip space on earth. There
have been any number of demographers who have
amused themselves (if no one else) with caleulations
of how long it would take for the population to reach
numbers so large that each person had only one
square foot of earth to occupy, or until the numbers
represented mass equal to that of the earth, and so
on. At an annual growth rate of 2%, it takes about
35 years for a population to double, at 3% it takes
only 23 years, and at 4% it takes about 17 years.
{(The doubling time is about equal to 69/annual
growth rate.) The non-trivial point of these calcula-
tions is that ultimately birth and death rates must
again come into balance. In the past they were
balanced at high levels of both fertility and mor-
tality. The issue is whether they can be brought into
balance for the world, as well as the currently
developed nations, at low levels of mortality, which
require correspondingly low levels of fertility.

Some mathematical relations

If fertility and mortality rates are constant over time,
the mathematics of population growth lead to some
important relationships that are useful in this discus-
sion [3, 4]. The growth rate r is related to the average
number of children a woman bcars and to the survi-
val of those children so they can contribute progeny

to the subsequent generation. The net reproduction
rate (NRR) is a measure that summarizes both ferti-
lity and child survival. It is defined as the average
number of daughters a girt born today will contrib-
ute to the next generation. If birth and death rates
are unchanging over time, results from mathemati-
cal demography show that r is related to NRR
through the average age at which women bear their
children. Thus, if that average age is 28 (as is charac-
teristic of a wide range of popufations) and r is ex-
pressed as a proportion (for example, if growth is
2% annually, then r = 0.02), then a powerful result
of the mathematics of population growth [3, 4} is
that

ln (NRR} ~ 28r
so that
NRR ~ g2,

NRR itself can be estimated from two other mea-
sures related to fertility and survival. The total ferti-
lity rate (TFR) is the average number of children
borne by a woman who survives her entire reproduc-
tive span, in other words, to age 50. The number of
daughters is about equal to TFR x .488, where (488
is roughly the fraction of children who are girls. The
proportion of girls born today who may contribute
children to the next generation can be approxi-
mated by the proportion surviving to the average
age of child-bearing, for which we are using p(28).
With these assumptions,

NRR ~ TFR x 488 x p(28).

Using this approximation, table 1 shows the NRR
necded for growth rates ranging from 0% to 4% per
year and, for TFR ranging from two to nine children,
the p(28) that would lead to these growth rates. For
example, an annual growth rate of 1% can be
achieved with TI'Rs from three to nine, but the cor-
responding survival probability that would maintain
this growth poes down sharply as the average num-
ber of children increases. Table 2 shows the p(28)
values corresponding to life expectancies at birth
that range from 20 to 80 years, taken fromn the West
Model Life tables developed by Coale and Demeny
[5]. The values that correspond to life expectancies
of 50 years or more are in bold type in table 1. They
clearly indicate that TFRs of five or more are asso-
ciated with growth rates of at least 2.5% per year
and doubling times of less than 28 years.

Recent fertility, life expectancy, and
growth rates in the developing world

Table 3 is included here to give some concrete back-
ground to our discussion. The data are for 33 coun-
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TABLE 1.

Combinations of the probability of surviving to age 28 [p(28)] and total festility

rvate (TFR) that lead to a specified growth rate (r) and corresponding net reproduction rate
(NRR). Boldface numbers correspond to lfe expectancy of at least 50 years

Probabifity of surviving to age 28 that produces given NRR when:

TER TER TER TER TEFR TFR TER TFR
r{%) | NRR 2 3 4 5 6 7 8 9
0.0 1.00 1.00° .68 S 41 34 29 26 23
0.5 1.15 .79 59 A7 ,39 34 29 .26
1.0 132 S0 .68 54 45 39 .34 .30
1.5 1.52 78 .62 .52 45 .39 35
2.0 1.75 90 N .60 51 A5 40
2.5 201 .83 .69 59 .52 46
3.0 2,31 95 79 .68 .59 .53
35 2.66 91 T8 .68 .61
4.0 3.06 90 79 70

TFR == {ofal fertility rate = average number of children born 10 a woman who lives to age 50.
NRR =net reproduction rate = average number of daughters a girl born today will contribute fo the next

genetation ~ 2719 o TER (.488) p(28).
488 ~ proportion of babies that arve girls.

£(28) = probability a girl will survive to age 28 (the mean age of the fertility schedule); see table 2 for rela-

tionship between p(28) and life expectancy.

a. Because the calculated value for this cell was greater than one and, therefore, outside the possible range, it

was replaced by the maximun possible vatue.

TABLE 2. Relationship between
expectation of life at birth and pro-
portion of women surviving to
exact age 28 [ p(28)]

Life expectancy (y1r) p(28)
20 32
30 47
40 .61
50 73
60 .83
70 94
80 99

Souree: ref. 5.

tries in which Demographic and Health Surveys
were taken between 1985 and 1992, The informa-
tion on life expectancies and growth rates comes
from the Population Reference Bureau [6] and that
on TFRs from Muhuri et al. [7]. Nearly all (30 of
the 33} of these countries have life expectancies
over 50, and only 5 have lowered their growth rates
to under 2% per year. The TFRs are for the five years
prior to the survey date and are highly variable,

In addition to showing the great variation in over-
all fertility, the table shows the general trend of de-
clining fertility with increased socio-economic status,
here measured by education of the woman. For most
countries with low fertility, that level has been
achieved through the use of methods of fertility con-
trol, although for some parts of Africa, unusually

high rates of sterility are believed to be important
determinants of reproduction. When combined with
the lifc expectancies also shown in fable 3, these fer-
tility rates lead to the substantial growth rates seen
there. By contrast, the countries of the West all have
growth rates under 1.5%.

Reproduction in the absence of fertility
control

Populations that offer evidence of few or no practices
intended to lmit the number of children a woman
bears over the course of her lifetime have reproduc-
tive patterns that have been termed ratural fertility.
Wood [8] reports that 70 such populations have
been identified; their average total fertility was 6.1
children per woman, and the standard deviation was
1.2. Thns, the variation in fertility, ever without de-
liberate control, is substantial. The great French
demographer Louis Henry carlier estimated total
marital fertility for nine populations that did not
limit fertility. If ali women married at age 15 and sur-
vived the reproductive years, the average number of
children per woman would vary from 8.5 to 14.1 [9].
Yet there is substantial consistency. Henry noted
that there is a common age pattern to the fertility of
married women in such populations; fertility remains
high until the mid-thirties and then declines in a fash-
ion that produces a concave curve. This curve was
later codified in the Coale and Trussell [10] set of
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TABLE 3. Life expectancy (ey®), growth rate (7), and total fertility rate (TFR) for all women aged 15-44 according to
education in 33 countries in which there were demographie and heaith surveys between 1985 and 1992

TFR for:

Did not

complete Completed Secondary

Al No primary primary school or
Country e’ r (%) women schooling school school higher
Sub-Saharan Africa
Botswana 55 27 4.80 5.59 5.20 {4.58) (3.33)
Burundi 50 32 6.54 6.52 6.89 *
Cameroon 54 32 5.84 6.29 6.31 {4.68)
Ghana 52 32 6.10 6.77 6.27 {3.55)
Kenya 59 37 6.52 7.02 730 (6.63) (4.85)
Liberia 53 32 6.29 6.44 6.96 (4.73)
Mali 43 3.0 6.74 6.82 ¥ * ¥
Nigeria 48 3.0 5.94 6.34 7.04 5.99 (4.20)
Senegal 47 28 6.42 6.80 5.50 *
Sudan 52 31 4.84 573 4.96 (3.26)
Togo 53 3.7 6.21 6.82 5.75 ¥
Uganda 50 3.7 712 7.54 6.99 "
Zambia 51 38 6.18 6.83 6.58 {6.05) (5.02)
Zimbabwe 58 31 5.53 6.94 6.44 (5.22) {3.84)
Near East and North Africa
Egypt 58 24 467 574 508 (3.93) 3.32
Jordan 69 34 575 7.13 6.19 5.72 5.01
Morocco 62 24 4,04 4.83 (2.68) (2.33) (2.06)
Tunisia 65 21 434 5.00 (4.32) (3.31) (2.66)
Asia
{ndonesia 58 1.7 3.04 336 3.51 3.10 2.52
Pakistan 56 3.1 4.67 4.90 452 3.64
Sri Lanka 68 15 277
Thailand 04 1.4 232 333 2.46 1.49
Latin America

Bolivia 58 2.7 4.95 6.14 5.96 4.72 3.20
DBrazil 62 1.9 371 6.66 4.06 (2.99) (2.18)
Colombia 68 2.0 2.84 4.93 3.99 3.07 218
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TABLE 3—Continued
TFR for:
Did not
compleie Completed Secondary
All No primary primary school or
Country e r{%) women schooling school school higher
Dominican Republic 66 23 325 (5.67) 3.84 3.17 27
Ecuador 65 2.4 422 6.31 6.01 4.19 2.83
El Salvador 61 2.9 4.37 5.96 447 3.14) (2.45)
Guatemata 60 31 5.61 6.94 5.44 (3.92) (2.70)
Mexico 66 23 4,08 6,39 5.72 3.59 2.51
Paraguay 65 27 4.69 (6.60) 6.24 4.47 3.28
Peru 60 2.2 3.68 11 542 425 2.66
Trinidad and Tobago 67 14 314 (2.28) 3.67 3.69 2.95

Sources: eo® and r from ref. 6; TFR from ref. 7.

* <50 women-years of exposure in al jeast one of the age groups.

Numbers in parentheses: 50-199 women-years of exposure in at least one of the age groups.

schedules of fertility, in which all populations with
natural fertility were described by a standard sched-
ule that represented the age patiern and a multi-
plier, a parameter that represented the relative fevel
of fertility in a particular population compared with
a standard reference population. In other words, if
marital fertility in a particular population was about
90% of the reference at age 20, they found it was
about 90% as high at all other ages. They went
further and found that populations that control their
fertility have age patterns that could be described
well with the addition to their equation of a second
parameter that represents the degree of fertility
control. Their work in developing this model of fer-
tility and demonstrating that it fits a wide range
of populations well permits us to conclude that
although there is a great deal of variation to be ex-
plained in worldwide patterns of reproduction, in
populations that do not practise deliberate methods
of control, there are common patterns that are of
great interest.

The proximate determinants framework

To understand the causes of these common patterns
and of variation in natural fertility and in controiled
fertility, and the magnitude of the effects of various
factors on reproduction, demographers usually con-
sider the proximate determinants of fertility. The
proximate determinants can be divided, as shown in

figure 1, into those that affect the reproductive span
and those that influence the rate of births within that
span [11].

Reproductive span

A woman’s potential reproductive span begins when
she first ovulates, an event that is usually roughly
nieasured by first menses. It ends when she becomes
sterile or dies, whichever comes first. Yet rarely, if
ever, is all of this potential reproductive span de-
voted to reproduction. Most societies have practices
that limit the effective reproductive span to less than
its maximum, by postponing marriage (or unions)
until some time after menarche or through perma-
nent abstinence or dissclution of marriages. In many
iraditional societies in the past, marriage took place
very close to menarche, so the mean age at first mar-
riage was often under 20 years for women. In con-
trast, the mean age al marriage in a number of
European countries is in the mid-twenties or later,
thus substantially reducing the time availabie for
reproduction. Therefore, the effective reproductive
span starts at menarche or marriage, whichever is
later, and ends at marital dissolution, sterility, the
start of permanent abstinence, or death, whichever
is earliest. The effective reproductive span can be
thought of as the period when a woman is exposed to
the risk of child-bearing. Of course, in many societies
there are also intermittent “time-outs” when the
woman is not exposed to this risk, either because the
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FIG. 1. Reproductive span and birth intervals

marriage has dissolved or beeause of temporary
spousal separation.

Birth interval dynamics

Within the effective reproductive span, the pace of
child-bearing is determined by the lengths of the in-
tervals between successive births. These intervals
themselves can be divided into their component
parts: (1) the post-parium period, which follows cach
birth and is the time from the birth until both ovula-
tion and sexual relations are resumed; (2) the time
to next live-birth conception, which is made up of the
time to coneeption and, if there are any foetal losses,
an interval for each foetal loss comprising the preg-
nancy and post-partum period associated with that
foetal loss, plus another time-to-conception interval;
and (3) the pregnancy that leads to the next live birth.

The first birth interval (between the start of the
effective reproductive span and the first birth) dif-
fers from later birth intervals only in that it docs not
contain the post-partum period that starts the later
intervals.

‘The time to next live birth is determined by fecund-
ability, the monthly probability that a woman will
conceive, and by the likelihood that fertilization of
the ovum will not lead to a live birth (and the length
of the pregnancy and the post-partum period asso-
ciated with the end of that pregnancy). Fecund-
ability itself is determined by the frequency and pat-
tern of intercourse, the length of the ovarian cycle,
whether or not the cycle is ovulatory, and the prob-
ability that a single act of intercourse will lead to a
live birth (see references 12 and 13 for the most
recent modelling of fecundability).

Table 4 lists a number of factors affecting the
effective reproductive span and the pace of child-
bearing within that span and, for each factor, an indi-
cation of whether it is primarily biologically or so-
cially determined. It can be argued that all of these
factors are determined both biologically and socially.
For example, menarche occurs as part of normal bio-
logical development. It is well known, however, that
it is strongly related to nutrition, and the feeding of
girls is determined both by social norms regarding
appropriate food distribution within the family and
by the availability of food. The latter is a result of
the ability to obtain food, whieh is itself dependent
on the supply of food in markets or through owner-
ship of land and access to that supply.

Breastfeeding exerts its effect on fertility in two
ways. The first and by far the stronger effect comes
through prolongation of post-partum amenorrhoea,
the time from the birth until a woman resumes ovu-
lation or menstruation. The second effect occurs
after the end of the post-partum period, when breast-
feeding can reduce the probability that the next ovu-
fation will result in conception. In the first case the
frequency and extent of breastfeeding are primarily
socially determined—-and that very social determina-
tion has led to this conference. Its effect on amenor-
rhoea is, of course, biological. Women who do not
breastfeed resume ovulation within a very short
time (about six weeks) after a live birth [14]. By con-
trast, the very long breastfeeding periods in rural
Bangladesh around 1970 led to a median time until
resumption of menses of about 18 months [15]. Al-
though this mode of breastfeeding action has been
well known for many years, more recently it has
been found that breastfeeding beyond the resump-
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TABLE 4, Factors affecting the effective reproductive
span and birth intervals

Features that are affected Affecting factors

Effective reproductive span

Start
menarche biclogical and social
marriage or regular sexual
union social
End

stexility (which may be

carlier than menopause) biological and social

widowhood biological and social
divorce social
death biological and social

Birth intervals
Post-partum period

amenorrhoea biologicat
breastfeeding social
resumption of sexual
relations sacial
Fecundability
frequency and patiern of
intercourse social
proportions of cycles that
are ovulatory biological
breastfecding social
duration of the fertility
period biological
probability that conception
will follow a single act of
intercourse biological
contraception sociaf
Probability of foetal loss
spontaneous biological
induced social
Length of non-susceptible
period associated with
foetal loss
spontaneous biological
induced biological and social

Gestation leading to live birth biological and social

tion of menses serves to reduce fecundability [16-
19]. These effects will be considered in greater detail
below, following a discussion of methods for assess-
ing the impact of various fertility determinants on
the average number of children women bear.

An aggregate fertility model

Bongaarts {20-22] developed a model that took into
account marriage, post-partum infecundity, and ferti-
lity Hmitation through contraceptive use and through
induced abortion as determinants of TFR. It takes
as its starting point total fecundity (1), the number
of children women would have if they reprodnced at

the maximum, which would occur if (1) no woman
ever breastfed, (2) no woman used contraception or
had an induced abortion, and (3) all women were
married throughout the biological reproductive span,
from ages 15 to 50. Bongaarts estimated that TF is
just over 15 children. He then developed four indices
to be estimated for each population of interest:

C; = index of post-partuin infecundity. The index
varies from 0 to 1 and represents the propor-
tion of potential fertility, TF, remaining when
the average post-partum period of the popula-
tion of interest has been taken into account.
Therefore, C; =1 if the population does not
breastfeed at all. Because of our interest in
breastfeeding, the equation for estimating C; is
given in the next section. The fertility-reducing
effect of post-partum infecundity is (1 - C;).

Cp =index of abortion = proportion of TF, after
post-partum infecundity has been first taken
into account, remaining when the effect of in- .
duced abortion in reducing live births has
been taken into account. Spontancous abor-
tions are included in the original estimate of
TF, since they are treated as a purely biologi-
cal occurrence. Note that few countries have
sufficient information available on abortion to
make reasonable estimates of Ca [23].

Ce = index of contraception = proportion of TF,
after the effects of post-partum infecundity
and induced abortion have been taken into ac-
count, remaining after confraceptive use has
been considered.

Cry = index of marriage = proportion of TF, after the
first three factors have been considered, re-
maining when the particular marriage pattern
has been taken into account. C,, actually re-
presents the number of years a woman is mar-
ried, relative to the maximum possible, but it is
a weighted number, in thal a year of marriage
during the part of the reproductive span when
women are most fecund is counted more than
a year of marriage towards the end of the re-
productive span, when many women are al-
ready sterile or subfecund.

Thus, in the Bongaarts decomposition,

TFR = TF x C; x Ca x Cg x Cpy.

Because the emphasis in this article is on breastfeed-
ing, calculation of the indices other than C; wiil not
be discnssed.

Estimating the index

The estimation procedure is bascd on the proionga-
tion of the birth interval when the post-partum
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period extends beyond the biological minimum, and
there is no use of contraception or induced abortion.
If there is no breastfeeding, a rough estimate of
the birth interval is about 20 months, based on 1.5
months of anovulation, 7.5 months waiting time to
conception, 2 months added by spontaneous abor-
tion, and 9 months of pregnancy leading to a full-
term live birth. The birth interval, divided into the
effective reproductive span, gives an estimate of the
number of children a woman could bear. The index
C; asks how much this birth interval is increased by
a longer post-partum period before both ovulation
and sexual relations are resumed. Without either lac-
tation or delayed sexual relations, this birth interval
averages 18.5 months. It lasts 18.5+ 4, where i is
the average duration of the post-partum period, ex-
tended cither by breastfeeding or Ly post-partum
abstinence. The index becomes the ratio of the birth
interval without breastfeeding or post-partum absti-
nence (20 months) to the birth interval with either
or both:

Gy =20/(18.5 -+ i).

The duration of post-partum abstinence is usually

estimated from data collected for that purpose. But
frequently the average duration of post-partum amen-
orrhoea is estimated from the time until first menses
post-partum, which is itself estimated from women’s
reports on the length of breastfeeding. Bongaarts [22]
developed an equation from an analysis of all data
available at the time on observations of both the
duration of breastfeeding and the time to first post-
partuin menses that then permits rough estimation
of the duration of amenorrhoea from data on how
long women breastfeed. Usually i, the post-partum
period, is assumed to be equal to the estimated
period of post-partum amenorrhoea. The exception
is for thosc populations in which couples abstain
even after amenorrhoea ends. In those cases / is esti-
mated as the length of post-partumn abstinence.

The impact of breastfeeding on fertility

Table 5 offers Bongaarts’ estimates [22] of these in-
dices, except for Ca, which is assumed to be one,
for a number of populations around 1970 and for
several historical populatious. The major impact of

TABLE 5, Estimates of total fertility rate and Bongaait’s proximate determinants indices®

Country and date | TFR Ci Cim Cc

Country and date

TFR | ¢ | ¢€n | Cc

Developing countries

Developed countries

6.34 54 85 90
4.57 84 58 .01
3.69 90 57 AT

Bangladesh, 1975
Colombia, 1976
Costa Rica, 1976
Dominican
Republic, 1975
Guatemala, 1972
Hong Kong, 1978
Indonesia, 1976

5.85 .61 .60 1.0
7.05 .61 72 1.0
226 93 .88 A8
4,69 58 1 75

Denmark, 1970
Finland, 1971

France, 1972
Hungary, 1966
Poland, 1972

United Kingdom, 1967
United States, 1967
Yugoslavia, 1970

1.78 93 A5 23
1.61 93 51 22
2.21 .93 52 30
1.80 93 62 21
2.09 .93 Ad 34
2.38 93 .61 27
2.34 93 .63 26
211 53 57 26

Jamaica, 1976 4,32 88 54 .59

Historical populations

Jordan, 1976 7.41 .80 74 81
Kenya, 1976 8.02 .67 a1 1.0
Korea, 1970 3.97 .66 58 68

4.77 78 .58 09
476 90 .61 57
573 .84 .61 73
6.37 35 .85 89
7.02 .64 79 91
4.57 .88 .62 55
5.11 76 57 77

Lebanon, 1976
Malaysia, 1974
Mexico, 1976
Nepal, 1976
Pakistan, 1975
Panama, 1976
Peru, 1977

5.60 13 76 66

Turkey, 1968

Bavarian villages, 1700~
1850

Crulai, 1674-1742

Grafenhausen, 17001850

Hutterites

Ile de France, 1740-1779

Oschelbron, 1700-1850

Quebec, 1700-1730

Philippines, 1976 5.01 76 .61 J0 Tourouvre-le-Perche, 1665--

Sri Lanka, 1975 3.53 .61 51 74 1714 6.00 73 .59 89
Syria, 1973 7.00 73 73 86 Waldeck villages, 1700~ 4.41 .68 44 96
Thailand, 1975 470 .66 63 T4 1850

Werdum, 17001850

4.45 85 37 9
5.60 .67 57 96
4.74 .67 44 1.0
9.50 .82 13 1.0
6.10 11 .50 1.0
-5.06 73 48 95
8.00 81 63 1.0

3.78 .64 A0 96

Estimates based on table 4.2 in ref. 22.

TFR ==total fertility rate; C; =index of post-partum infecundity; Cp, = index of marriage; Cg = index of contraception.

a. Each index represents the proportion of potential fertility remaining aficr the parlicular factor has been taken into account in this order:

post-partum infecundity, marriage, contraeeptive use.
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breastfeeding can be seen through the values of the
index C; in couniries that, at the period in question,
did not limit their fertility through contraception
or abortion. Whereas in Western Europe the demo-
graphic transition to low levels of fertility was caused,
to a great extent, by the adoption of a pattern of very
late marriage and a relatively high degree of non-
marriage, much of the developing world is character-
ized by high proportions of the population being
married throughout the reproductive span. In these
cases the overall level of fertility has been deter-
mined, to a great extent, by post-partum infecund-
ity. Although in some societies post-partum taboos
set the length of the post-partum period, in most it is
breastfeeding that determines when a woman again
becomes capable of conceiving after the birth of an
infant. Yet the maximum reduction in TF, the poten-
tial fertility, is about half; if breastfeeding is the only
way fertility is reduced, the numbers of children re-
main quite high.

Breastfeeding, as already mentioned, has another
substantial effcet on fecundability, When continued
beyond the post-partum anovulatory period, breast-
feeding reduces the likelihood of conception. This
effect does not enter into the Bongaarts model but
can be thought of as reducing the C; levels slightly
below those presented in table 5.

Three conclusions can be reached thus far:

» The longest breastfeeding that we know of re-
duces fertility to about half its potential maxi-
mum. This is a substantial effect and, for much of
the world, is likely to be the major detertninant of
overall fertility levels.

In no case is the breastieeding effect sufficient to
reduce fertility to levels that are compatible with
slow population growth under circumstances of
low mortality.

Reducing breastfeeding has the potential to in-
crease fertility.

This last statement, although true, must be discussed
in the context of adoption of means of fertility con-
trol. Although there have been fears, over the years,
that populations would experience massive fertility
increases as, over the course of development, women
reduced both the intensity and the duration of their
breastfeeding, these fears have not been realized. In
every country for which there are data, the most edu-
cated women, who breastfeed the least, also have the
lowest fertility (see table 3). Although our models
say that if breastfeeding declines, holding all other
factors constant, fertility will rise, in the real world
it is rare that all those other factors remain con-
stant. The same processes of social change that
affect women’s attitudes and practices concerning
breastfeeding also affect their attitudes towards and
practice of fertility control, There may be lags, so
that over the short term following a decline in breast-

%

¥

%

¥

feeding, fertility might increase, but the general pat-
tern has been one of sufficient compensation, through
adoption of family limitation, that the expected rise
in fertility has not taken place.

There is a countervailing effect, however. To the
extent that reduced breastfeeding increases infant
and child mortality, the effect on growth rates is
muted. Growth rates depend on NRR, whereas our
discussion thus far has been limited to TFR. We
therefore turn next to a consideration of the effect
of breastfeeding on survival.

Mortality

Although the proximate determinants of fertility
have been systematized and to some extent quanti-
fied, we are not yet able to set out the determinants
of child mortality in such a neat manner. Mosley and
Chen {24], in one aftempt at developing such a
framework, attributed child mortality to five sets of
factors: (1) maternal factors, (2) environmental con-
tamination, (3) nutrient deficiency, (4) injury, and
(5) personal illness control. They also refer to a
negative synergy by which sickness and malnutrition
amplify each other’s cffects and lead to childhood
mortality; sickness leads to malnutrition, malnutri-
tion leads to sickness. Therefore, relatively few child
deaths are atiributed directly to malnutrition, be-
cause most malnourished children are recorded as
dying of an illness to which their malnourishment
has left them susceptible.

Of these five groups of determinants of child mor-
tality, three are profoundly influenced by breastfeed-
ing: maternal factors, environniental contamination,
and nutrient deficiency.

The maternal factors include child spacing, which
is directly influenced by the effects of breastfeeding.
Longer breastfeeding lengthens the birth interval
when there is little or no use of contraception. This
longer birth interval generally leads to decreased
mortality, mostly due to lessened competition for
maternal and household resources, With longer
birth intervals, there will be fewer children in the
family, and perhaps more importantly, it is less
likely that the family will have two or more very
young children at the same timne. Therefore, parental
efforts to obtain medical care and provide adequate
nutrition and au environment that limits disease
transmission can be focused on one child at a time
in their period of greatest vulnerability, rather than
spreading these efforts thiuly across several children
simultaneously. This effect may be especially impor-
tant for daughters, who may be disadvantaged when
they must compete with their brothers for familial
Tesources.

Breastfeeding directly influences infant and child
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health by providing a better food supply when the
child is guite young. Until quite recently we would
have had nc potential negative effects to report.
The spectre of AIDS and HIV has cast a shadow
over this issue, sometimes invalidating this conclu-
sion. Recent studies have shown that HIV-infected
mothers may transmit the infection to their children
through their breastmilk, especially in the colostrum
in the first few days following the birth {25]. The risk
of transmission is difficult to assess, since few large-
scale studies have been conducted, and it is difficuit
to distinguish transmission of HIV through breast-
milk from earlier transmission. Dunn et al. [26} esti-
mated the risk of transmitting HIV-1 through breast-
milk to be 14% to 29%, depending upon whether the
mother was infected before or after the birth of the
child. The risk of transmission of HIV-2 secins to be
much lower [27]. Iu most developing world environ-
ments, the risk of HIV is not as great as the threat of
mortality owing to infections from water used in in-
fant formula and from poor nutrition [28]. There-
fore, the World Health Organization [29, sce also
30} recommends that breastfeeding be promoted in
all developing countries, even where there is a high
prevalence of HIV infection. It further recommends
that “Where infectious diseases and malnutrition are
the main causes of infant deaths and the infant mor-
tality rate is high, breastfeeding should be the usual
advice to pregnant women, including those who are
HIV-infected.” Only where mortality is low and
there are safe alternatives to breastfeeding should
mothers infected with HIV be advised to use these
alternatives {29].

Vanlandingham et al. [31] reviewed studies that
attempted to quaniify the effect of breastfeeding
on child survival. They report Holland’s {32] find-
ing that in Malaysia breastfeeding was significantly
related to infant iortality in the first six months.
Infants who never breastfed were 12 times more
likely to die in the first two months of life than
those who had at least some breastfeeding. Holland
divided infants who survived the first two months
into those breastfed at least one month, those
breastfed less than one month, and those never
breastfed. There was a clear gradient in survival
over the next two months; those breastfed longest
had the greatest chance of surviving to the age of
four months. Similarly, among those who survived
the first four months, those breastfed longest again
had the highest chance of surviving the next two
months (until age six months). According to Vanlan-
dingham et al, [31]:

Holland’s work is characterized by a careful at-
tempt to eliminate reverse causation—infants may
be too sick to suckle, so that death ‘causes’ wean-

ing rather than the reverse—but this thorny prob-
lem probably cannot be entirely overcome. The
problem is minimized in the case of infants in age
groups after one to two months, because the anal-
ysis is conditioned on breastfeeding behavior prior
to the start of the interval.

In the demographic researchh by Montgomery et al.
[33], a variety of methods were used to control for
the child’s health status at birth and to make correc-
tions for selection bias; the same conclusion was
reached: “The direct influence of breastfeeding on
survival remains of overwhelming importance.”

Research in many countries, including those in
Latin America [34], has detected improvement in
child survival in the last half of the first year for
breastfed infants. A number of authors have argued
that breastfeeding should be most important in the
countries (or the subgroups within a country) with
the least favourable health conditions [31, 35].
Palloni and Millman’s [36] evidence supports this
hypothesis. Using World Fertility Study data from 12
Latin American countries, they found that consis-
tent breasifeeding had a positive effect on child sur-
vival through the first year, which was stronger in
countries with high levels of infant mortality and for
children of less educated mothers. But when older
ages (up to five years) were considered, although
trends were in the direction of improved survival
the longer an infant was breastfed, the differences
were not statistically significant [34].

Breastfeeding also has an indirect effect on infant
survival by lengthening birth intervals. Hobceraft et
al. [37] found that children born after a short inter-
val (less than two years) had a probability of dying
in the first five years of life that was 52% to 161%
higher, depending on whether the older sibling sur-
vived or died. Hoberaft’s analysis did not control for
breastfeeding of either the older or the index child.
According to Vanlandingham et al. [31], others

have argued that the effect of a short previous in-
terval on child survival is not the result of a short
duration of breastfeeding per se but is caused
by other factors (probably maternal depletion,
heightened competition for resources among sib-
lings and greater risk of infection among children
who are of similar age), because controlling for
the duration of breastfceding of the index child
somewhat attenuates but does not climinate the
effect of the previous interval.

The role of maternal depletion has been suggested
in research from Bangladesh and the Philippines.
Shorter subsequent birth intervals also are asso-
ciated with higher mortality of the index child, al-
though the causal mechanisms have not been conclu-
sively delineated.
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Effects of reducing breastfeeding

We have seen that breastfeeding affects both the
number of children borne by a woman who reaches
age 50 and the number of her daughters who survive
to join the next generation of parents. Reducing
breastfeeding may, therefore, affect NRR in dif
ferent directions, by increasing fertility and thus
causing a rise in the number of daughters, and by in-
creasing mortality and thus cansing a decline in the
survival of those daughters. Do these effects totally
counterbalance, cancelling one another? Or does
one outweigh the other?

Palloni and Kephart [38] addressed this issuc
through analysis of data for Latin America from the
World Fertility Surveys and through the develop-
ment of an analytic and simulation model. Consider-
ing data for three countrics, Colombia, Ecuador, and
Peru, they found that if all women stopped breast-
feeding without using contraception, infant mortality
would increase by 3% to 10%. In two of the countries,
the direct effect of stopping breastfecding wonld ac-
count for about 5% of this effect and the indirect
effect through birth intervals would account for the
remainder. In the third country, the direct effect
would still be about 70% of the total.

They also considered two groups of women, onc
using ineffective contraception and the other using ef-
fective contraception, both of whom stopped breast-
feeding. In both situations, the effect on infant mortal-
ity was minimal, becanse these women were already
spacing their children. Hence, the direct effect of
giving infants foods other than breastmilk increased
mortality only slightly. They found, under these and
a wide range of other circumstances, with and with-
out family planning, that a reduction in breastfeed-
ing caused fertility to rise more than it caused child
survival to fall. The net result of reduced breastfeed-
ing is increased overall fertility and population
growth. They also concluded that increased family
planning can compensate for this fertility-increasing
effect.

Conclusions

The evidence presented here overwhelmingly sup-
ports the desirability of promoting breastfeeding.
Life chances for children are improved if women
have the opportunity to breastfeed them for at least
the first year of life, especially in harsh disease en-
vironments, where safe water for formula is not
available and diseases that can be prevented by
breastfeeding are more prevalent. Even in the best
circumstances, the benefits of breastfeeding are
demonstrable. Therefore, policies that promote

breastfeeding, at least for the first year, are strongly

recommended,

However, we must be judicious in our claims for
the benefits of breastfeeding. We suggest two impor-
tant cautions:

» Long-term breastfeeding cannot reduce fertility to
less than half its biological maximum. Breastfeed-
ing should be promoted for its major benefits for
very young children and for its impact on overall
fertility, but it alone will not reduce population
growth rates to the low levels that ultimately
must characterize the carth.

» Breastfeeding beyond the first year or 18 months
of life appears to have little benefit either for the
child or for reducing fertility and population
growth. If long-term breastfecding impedes other
kinds of development, it can, overall, even be
deleterious.

There is great concern that breastfeeding duration

tends to decrease as a couniry’s economy develops.

This seems logical, as growing economies usually

have greater female workforce participation and

thus may offer women less opportunity to breastfeed.

A drop in breastfeeding under these circumstances

may lead to conflicting effects of socio-economic de-

velopment on mortality. Mortality falls as economic
circumstances improve, because of better access to
health care and nutrition and better standards of
pnblic health and hygiene. These mechanisms work
at both the individual and the societal levels. Mean-
while, at the individual level, if these same popu-
lations breastfeed their children less, they expose
children to preater risks of childhood discases, and
unless they use contraception that compensates for
shorter post-partum periods, their fertility goes up.

In most countries the positive effects of develop-

ment have clearly outweighed the negative effects

through less frequent breastfeeding. Yet there is
room for policies and programmes to alleviate these
negative effects.

We recommend policies that ensure the compat-
ibility of a woman’s participation in the labour force
and breastfeeding for at least the first year, so that
she is not forced to choose between two activities
that both provide benefits to her children. The scien-
tific evidence of the benefits to children overwhelm-
ingly supports efforts to promote breasifeeding
and to maintain and improve its compatibility with
all aspects of mothers’ lives.
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Discussion of paper by Menken and Kuhn

Unidentified speaker

If women in Bangladesh were to use contraception
while they were breastfeeding, what would be the
result?

Dr. Menken

I think the answer is that there is no reason to over-
lap other means of fertility contro] with breastfeed-
ing in the first six months of life.

Unidentified speaker

But what if breastfeeding were to be replaced by a
contraceptive device?

Dr. Menken

If you look at Hong Kong as a developing country,
you find limited breastfeeding and massive usc of
contraception, leading to very low fertility (see table
5). If you look at the developed countries in the
same table, it was assumed women breastfed for
three months, but for most of thosc countries, breast-
feeding was actually very limited. The damping of
fertility came about through contraceptive use, so
that if contraception is effective enough, it has a far
more powerful effect overall than breastfeeding.
Lactational amenorrhoea only prolongs birth inter-
vals by a maximum of, say, 18 months. Long-term
contraception can prolong them very much more, so
that breastfeeding is not a competitor in the statisti-
cal race.

Unidentified speaker

No, no. You have not answered my question. You
shifted to Hong Kong. I am asking you about
Bangladesh. If you replaced breastfeeding by contra-
ception in the Bangladesh conditions, what would
happen?

Dr. Menken

In Bangladesh fertility has dropped radically as a
result of family planning. There’s been a long-term
family planning programme that has offered contra-
ception within people’s homes it a society in which
purdah is the common practice, so that women don’t
move freely out of their homes. The total fertility
rate in Bangladesh is now under five, probably
closer to four, and that decline has been achieved
through the adoption of contraception. There has
been some drop in breastfeeding, but it's mostly con-
traceptive use in combination with breastfeeding.
Now, if you were to substitute poor contraception
for the very good lactation practices (in terms of fer-
tility-reducing effects), you might have a different
effect. Suppose, for instance, you toock women just
post-partum and urged them to use Depo-Provera
and gave them the injection. If they stopped lactat-
ing and after three months decided they didn't
like Depo-Provera, what would happen? Fertility
would go up. But that has not happened in most
societies.

What one wants is to promote a system in which
women can lactate, but not necessarily forever, if
that means they can’t work. One wants to promote
a society in which women can combine these various
roles. We need to try to make it feasible to breastfeed
enough to benefit the child and to have fertility-
conirolling effects.

Dr. Colombo

Two small questions. One is very technical about Dr,
Bongaarts’ list. He speaks of the biological probabil-
ity that conception will follow a single act of inter-
course. What can he mean by that? A single act of
intercourse has a probability that changes along the
menstrual cycle. It is zero for most times of the
cycle, Even in the fertility window, it is not a rectan-
pular distribution. The second question is this. In
aggregating studies of historical demography, it has
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been found that there was a seasonal pattern in the
birth rate. If we now compare the seasonal patiern
north of the equator, it is opposite to that south of
the equator. Is that biological or is it social?

Dr. Menken

Those are very good questions. I have been intrigued
by the profound seasonality in fertility in Bangladesh
for the last 20 years. Close to 50% of births occur in
four months of the year, and you see this year after
vear. Some people said it was nuirition, and we did
everything up, down, and sideways that we could do
as demographers and yet found very little effect of
nutrition. It turns out there is profound seasonality
in the introduction of supplementation, that is, the
move from full to partial breastfeeding. That ap-
pears to be related to the needs of the agricultural
calendar and the jobs that women do. This move to
supplementation appears to determine a great deal
of the scasonality. We are about to do a study in
Bangladesh, irying to measure ovulation to scc
whether there are differences in different seasons of
the year, or whether differences in the intensity of
breastfeeding explain part of the seasonality.

Dr. Colombo

So it’s not a difference in the frequency of inter-
course?

Dr. Menken

My hypothesis at the moment is that there are real
differences in frequency of intercourse in different
parts of the year. It would seem to me that seasonal-
ity is almost entirely socially determined, so it is not
surprising that seasonality is different in different
parts of the world, especially north and south of the
equator.

Dr. McLaren

Could you respond to Dr. Colombo’s other question
about what Bongaarts meant about the chance of
pregnancy?

Dr. Menken

If one figure is given, it is usually an average taken
over the course of the month, so that if you assume
there was a random chance of intercourse on any
day, that average probably would apply. Bongaaris
does include in his discussions of fecundability
models the variation over the menstrual cycle in the

probability that conception follows a single act of
intercourse.

Unidentified speaker

I have a comment on the statement that breastfeed-
ing has no effect on mortality after 12 months of age.
I am not sure the literature is very clear-cut on that. I
know at least two or three good studies that have
shown an effect. The literature on morbidity cer-
tainly shows that the incidence of the number of in-
fectious discases is higher among non-breastfed chil-
dren, even after one year of age. The protective
effect certainly goes down with age, but I think it’s
hard to draw a line, particularly in socicties where
the alternative to breastfeeding, even in the second
vear of life, will certainly expose the child to a high
level of infection.

Dr. Menken

The data that I was referring to came from several
countries in Latin America. These are reports rather
than prospective studies. There is no question that
the benefits of breastfeeding are greatest for the
poorest. Those who have the least access to other
alternatives protect their children the most through
their breastfeeding practices. In fairly careful
searches of the literature, the large population sam-
ples I found have not shown any significant effect
after the first year. It is an important area of re-
search, and I'd like to see the references you have.
I should add, though, that even if mortality conse-
quences exist, by that age overall mortality rates
have gone down enough that even if the relative
risk is high, it’s not going to have a large effect on
the overall mortality.

Unidentified speaker

In support of what you've just said, we followed a
very large cohort of children prospectively in
Pakistan, and it turned out that 90% of the infant
mortality occurred before the age of six months;
34% occurred in the first week of life. Mortality is,
indeed, very early.

Dr. McLaren

Thaok you again. Qur last paper today is by Dr.
Kathleen Rasmussen. We’ve heard a lot so far about
the benefits of breastfeeding for the baby, the effects
of breastfeeding on fertility, but Dr. Rasmussen is
going to tell us about the effects of breastfeeding on
maternal health and well-being.



Effects of breastfeeding on maternal health

and well-being

Kathleen M. Rasmussen and Michelle K.

McGuire

Abstract

Lactation occurs as part of a reproductive cycle and
may have different effects on maternal nutritional sta-
tus, depending on its duration and intensity. Thus, its
effect on maternal health will differ with cultural set-
ting and level of development. Lactation helps women
to maintain a healthy body weight. Among well-nour-
ished women, if may help to prevent obesity. Among
poorly nourished women, breastfeeding also leads to
weight loss, but with adequate birth spacing brought
about by lactational anovulation, maternal depletion
can be avoided. Lactation is probably not responsi-
ble for osteoporosis. Current evidence suggests that
breastfeeding helps to prevent pre-menopausal breast
cancer and is not associated with post-menopausal
disease. Furthermore, breastfeeding may also help re-
duce ovarian cancer. Positive effects of breastfeeding
occur at all levels of development and are most likely
when biological, political, and sociocultural conditions
interact to support its initiation and continuation.

Introduction

The effects of lactation on maternal health and well-
being are many and varied. For example, lactation
helps wotnen maintain a healthy body weight. This
is perhaps the most obvious biological effect of
breastfeeding on women’s health and is one that
will be considered in detail. In addition, the hor-
monal changes characteristic of lactation influence
maternal behaviour in ways that are supportive
of both breastfeeding itself and positive mothering
behaviours in general {1-4]. There is even evidence
from animal studies that there are factors in milk
that influence the behaviour of the nursing young
[5, 6].

The authors are with the Division of Nutritional Sciences at
Cornell University, Ithaca, New York, USA.

Lactation occurs within a reproductive cycle

Lactation occurs as part of the reproductive cycle,
and it may have different effects on maternal nutri-
tional status, depending on its duration and inten-
sity. Bach time a woman reproduces, she goes through
the cycle diagramined in figure 1.

Each cycle may have very different characteristics.
For example, the child could die in the neonatal per-
iod, and the cycle would then be very short. Alter-
natively, the woman might become pregnant while
still breastfeeding; in this case there would be no
non-pregnant, non-lactating interval. The woman and
her husband could adopt some effective means of
birth spacing and thus prolong the non-pregnant,
non-lactating interval substautially.

The biological effect of breastfeediug on the nutri-
tional status of the mother needs to be evaluated in
the context of the whole reproductive cycle [7]. This
is because some portions of the reproductive cycle
deplete the mother, and some periods allow the
mother to gain. Breastfeeding is commonly thought
of as a time of depletion, but this is probably true
only of the period of exclusive breastfeeding. Even
this is not so in severely undernourished experimen-
tal rats, which actually gain fat while their nursing
pups are starving [8].

In contrast, the period of partial breastfeeding
may be one of repletion, and the longer it is, the
more repletion may be possible [9]. Inasmuch as
breastfeeding itself delays ovulation and therefore
conception, breastfeeding may be associated with
first depletion and then repletion of the mother. It is
expected that the non-pregnant, non-lactating inter-
val will serve as an opportunity for repletion. This
assumption requires that the woman’s food intake
remain the same after the caloric demand of lacta-
tion has been removed and also that her workload
does not increase above that which she experienced
while nursing her infant. These assumptions may or
may not be true and must be evaluated in a particu-
lar cultural or individual context.

364

Food and Nutrition Bufletin, vol. 17, no. 4. © 1996, The United Nations University.



Eifects on maternat heaith

365

Birth Interval
[—
Pragnancy: | Full Laclation Partial Lactation l NPINL'! Pragnancy,
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FIG. 1. Diagram of the reproductive eycle showing the birth interval
and the periods of maternal depletion and repletion. *Non-pregnant,

non-lactating

It should be clear, therefore, that the effects of
breastfeeding on maternal health will be different in
different cultural contexts or at different levels of de-
velopment, The effects of breastfeeding on maternal
health will also depend on the usual practices for ex-
clusive or partial breastfeeding and on birth spacing.
The effects of reproduetion on a woman’s health are
cumulative over her lifetime, but because of the pos-
sibility that reproduction will result in net positive or
net negative effects, the effects are not a simple mul-
tiple of the number of children borne. A more so-
phisticated analytical approach than this is needed if
we are to understand the cumulative effects of repro-
duction, including lactation, on maternal health [7].

Lactation affects maternal health and
well-being

Change in body weight

Women gain weight and body fat during pregnancy
and tend to lose it during lactation [10]. The amount
of weight gained during pregnancy is higher with
better living cireumstances [11]. The amount of
weight retained after delivery shows this same dis-
crepancy between poor and rich countries. In the
United States, the rate of weight loss post-partum is
often higher among lactating women than among
non-lactating women (assuming that the women are
not consciously dieting) [12]. The rate of weight loss
is not constant [10]. It is greatest in the first few
months post-partum and slows as solid foods are
introduced into the infant’s diet. Women may gain
weight during partial breastfeeding and are espe-
cially likely to do so after weaning their infants.

Prevention of obesity

Among well-nourished women, lactation may help to
prevent the weight and fat retention often associated
with child-bearing, In fact, the effect of breastfeed-
ing on helping a well-nourished woman return fo a
healthy body weight after delivery is fairly depend-
able {10]. Weight retention at the end of a reproduc-
tive cycle is influenced by the intensity and duration

of breastfeeding, The data of Ohlin and Réssner
{13] from Swedish women illustrate this point. They
developed a “lactation score™ that combined fre-
quency and duration of breastfeeding. Among their
subjects, weight loss from 2.5 to 6 months post-
partum was greater as the intensity of breastfeeding
increased. All women, however, lost weight in the
subsequent 6 months, whether they breastfed or
not, and the total weight loss after 12 months was
the same among those who had been intensive
breastfeeders as it was among those who had not.
Unfortunately, in this study the investigators did not
measure the weight change that occurred during the
first 2.5 months post-partum, the time of greatest
weight loss among breastfeeding women.

The data of Forsum and her eo-workers {14] also
provide information about the change in body fat
that occurs during pregnancy and lactation among
well-nourished women, They studied 22 Swedish
women before and during pregnancy and during the
first six months of lactation. Although by six months
post-partum, women in this population of enthusias-
tic breastfeeders had lost nearly all of the weight and
several kilograms of the fat that they had gained dur-
ing pregnancy, they still retained almost 4 kg of the
fat that they had gained. This fat was available to
support continued breastfeeding in the second half
of infancy and beyond. Unfortunately, no eompa-
rable data are available for non-lactating women.

Maternal depletion

In contrast, women living under poor circumstanees
are concerned about becoming too thin as a result of
child-bearing.* Data from more than 1,000 women in
the Cebu Longitudinal Health Study in the Philip-
pines [15] show that the direction of weight change
in the post-parturn period is associated with mater-

* Marquis GS, Diaz J, Bartolini J, Creed Kanashiro H, Ras-
mussen KM, Peruvian mothers’ decision-making processes
concerning breastfeeding and weaning toddlers. Paper pre-
sented at the annual meeting of the American Public
Health Association, San Diego, Calif, USA, November
1995,
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nal weight immediately after delivery. Those who
were the heaviest at this time gained weight during
laciation, but women in other groups lost weight.
Longer birth spacing might allow women in the
other groups to return o their pre-pregnant weight
before conceiving again.

A particularly relevant recent study {16] from
Bangladesh goes even further. It accounts for initial
maternal weight, duration of breastfeeding, and
scason in examining the effect of breastfecding on
maternal weight change. Weight loss was higher in
lactating than in non-lactating women, and lower in
women with low initial weight than in those with
high initial weight. In this study, the rate of weight
loss was highest 5 to 9 months post-partum and was
near zero at 16 months post-partum. Afier this time,
women gained weight. Nevertheless, season and time
post-partum interacted so that women who reached
the time of most intensive breastfeeding at a time of
low food supply lost the most weight. Bach addi-
tional birth was associated with a 280-g decrease in
the mother’s weight at conception. Furthermore, in-
terpregnancy intervals of less than 18 months were far
more important: each of these was associated with an
800-g decrease in the mother’s weight at conception.
The authors concluded that “women in Bangladesh
have the potential to regain the weight they lose dur-
ing the first 15 months or so of lactation despite a
high and varying level of nufritional stress,” but that
this depends on adequate spacing between pregnan-
' cies to permii a woman 1o replace her reserves.

In summary, like their better-nourished counter-
parts, women living under poor circumstances lose
weight ‘during lactation. Furthermore, their weight

- loss is magnified by seasonal changes in their envi-
ronment. Nonetheless, with adequate birth spacing
brought about by lactational anowulation, women
living under poor circumstances should be able to
‘maintain a healthy body weight from one reproduc-
tive cycle o the next.

Changes in incidence of chronic diseases

Osteoporosis

"As women live longer, osteoporosis is becoming a
much more serious problemn [17, 18} It has been pos-
tulated that lactation might contribute to the devel-
‘opment of osteoporosis because so much calcium
is transferred from the mother to the infant in the
milk during Lreastfeeding. Although the rate of cal-
cium transfer from mother to infant is actually higher
during the third trimester of pregnancy than it is dus-
ing Iactatio_n [19, 20], the total amount of calcium
transferred may be greater during lactation than dur-
ing pregnancy if lactation is long ecnough [21]. How-
ever, many features of calcium metabolism change

during lactation to compensate for the high rate of
transfer of calcium from the mother to the infant
[22]. For example, the rate of bone resorption in-
creases [21}, and renal calcium conservation also in-
creases [20, 23}.

Research presented or published recently shows
clearly that bone mineralization returns to normal
after lactation among well-nourished women with
ample calctum intakes [21, 24]. The shorter the per-
iod of lactation, the sooner bone mineralization re-
turns fo normal. Nevertheless, if birth spacing is
adequate, bone mineral densities will have returned
to pre-pregnani vafues before the next conception.
In a recently completed year-long trial, the milk-
calcium output of calcium-supplemented Gambian
women with habitually low calcium intakes did not
increase, and neither did bone mineral content [25].
Bone mineral content, however, did not decline dur-
ing the first year of lactation, as has been previously
observed among women with higher calcium intakes,

The effect of breastfeeding on hip fracture, ong of
the most debilitating consequences of osteoporosis,
has not been studied often, but the three studies
that have investigated this association among women
living under good circumstances have come to the
same conclusion {26]. In all of them, there was a reduc-
tion in the incidence of hip fracture with increased
duration of lactation.

Thus, it appears that lactation per se is probably
not responsible for osteoporosis or its consequences,
A woman’s body can adapt to varying calcium intakes
and lengths of lactation. Thus, this concern, although
infriguing at one time, can now be eliminated.

Breast cancer

It has long been known that the incidence of breast
cancer is associated with a woman’s reproductive
history. In particular, breasi cancer is higher among
women with late onset of menstrual periods, late
age ai first birth, and few total births [27], Evidence
of an assoctation between lactation and breast cancer
has been inconsistent [27, 28].

The most recent work [29], using a large sample
of women from a multicentre case-conirol study,
showed that breastfeeding reduces the risk of pre-
menopausal breast cancer in a dose-dependent fash-
ion (the longer the total period of breastfeeding, the
lower the risk of breast cancer). In the same study,
there was no association of lactation with post-meno-
pausal breast cancer. Many researchers think that
breast cancer in these iwo periods has different ori-
gins, so this lack of consistency is perhaps not sur-
prising. In summary, the current evidence points to
a Dbeneficial effect of breastfeeding in preventing
pre-menopausal breast cancer, and no association of
breastfeeding with the post-menopausal disease.,
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Ovarian cancer

There are also conflicting findings about a possible
association of breastfeeding with ovarian cancer, In
a recent multicentre collaborative study, there was a
20% rednction in the incidence of ovarian cancer
with lactation [30], but this was not statistically sig-
nificant. Nevertheless, the reduction in cancer inci-
dence with increasing time spent pregnant was even
greater. The authors speculate that this is because
pregnancy is even more effective than lactation in
suppressing ovulation.

Overall, we can say that lactation is not responsi-
ble for increasing the incidence of some chronic dis-
eases in women and, in the case of pre-menopausal
breast cancer, probably has a role in preventing this
condition.

The effects of lactation vary with the
circumstances of the woman'’s life

For women living in traditional societies (fig. 2), in-
vestigators have historically been concerned about

undernutrition. In this situation, breastfeeding has
both direct effects on maternal health and well-
being and indirect effects that are mediated through
fewer reproductive cycles. Some of the effects on
the mother benefit the infant, in addition to the nu-
tritional value inherent in the direct transfer of
human milk. The infant also benefits from breast-
feeding indirectly from the lengthening of the birth
interval.

In transitional societies there is now concern about
overnutrition in additionto concern about the under-
nufrition that still remains. This creates a more com-
plex picture than the last, because chronic diseases,
particularly those associated with obesity, are be-
coming a problem (fig. 3).

In industrialized societies the concern is primarily
about overnutrition and the “diseases of affluence.”
In this situation few women use breastfeeding for
birth spacing, so the indirect effects of breastfeeding
on maternal and child health via prolonged birth
spacing are eliminated, but the direct effeets remain
and are important (fig. 4).

Effects on the Mother
Maternal Healthy Body
Behavior Weight

Breastfeeding

Fewer Reproductive Cycles
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FIG. 2. Diagram showing how breastfeeding affects maternal and
child health in a traditional society. Note that the effects of breast-
feeding are both direct and indirect, via its effect on reducing the

number of reproductive cycles

Maternal
Behavior

Effects on the Mother

Chronic
Disease

Healthy Body
Weight

Breastfeeding |—=

Fewar Reproductive Cycles

N

L |
Health

N

of Current Child

Effects on the Child ¥

Health of
Subsequent Children

FIG. 3. Diagram showing how breastfeeding affects maternal and child
health in a society in transifion. Note that the effects of breastfeeding
are both direct and indirect, via its effect on reducing the number of

reproductive cycles
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FIG. 4. Diagram showing how breastfeeding affects maternal and child

health in an industrialized society

Biological Appropriate
Factors Policies

8.8

Socio-Cultural
Environment

FIG. 5. Factors required to realize
the benefits of breastfeeding for
maternal and child health. Note
that the appropriate biological,
sociocultural, and political factors
must all be present for the maxi-
mal positive effect

Conclusions and implications

This article has focused on the biological ways in
which breastfeeding affects maternal health and
well-being. To achieve these benefits, women must
initiate and continue breastfeeding. As described
earlier, for this to occur, the biological, political,
and sociocultural environments must interact in a
way that is supportive of breastfeeding (the shaded
area of fig. 5).

As the figures illustrate, this interaction occurs in
different ways under different living conditions.
Appropriate interventions to promote and sustain
breastfeeding will, therefore, differ with the circum-
stances. For example, in societies in which breast-
feeding is the usual practice and mother and infant
can be together all day, the usual activities to pro-
mote initiation of breastfeeding can work well. This
may involve, for instance, supporting the Baby-
Friendly Hospital Initiative. Supporting an adequate
duration of breastfeeding and the timely introduc-

tion of complementary foods is more difficult but is,
nonetheless, important. This may involve developing
policies that are not now in place, especially for
women who work in the informal employment sec-
tor. The principal future threat is urbanization and
disruption of the culture in which breastfeeding is
the norm.

In societies in which breastfeeding is not the usual
practice, there are other concerns. In these societies,
just getting women to consider breastfeeding is a
problem, because there are strong societal pressures
against starting to breastfeed. Therefore, supporting
women to initiate breastfeeding in a relatively hostile
environment is necessary, and this means more than
just following the principles that are part of the
Baby-Friendly Hospital Initiative. There are also
pressures against women continuing to breastfeed.
This is because women have taken on new roles in
society that separate them from their infants and
are living in situations in which their infants cannot
be cared for by relatives. Thus, better maternity
leave policies need to be developed, and child care
near the mother’s place of employment also needs
to be provided.

In summary, iactation influences maternal and in-
fant health in a number of positive ways. These vary
with the circumstances in which women live, but
positive effects are present at all levels of develop-
ment, These positive effects of breastfeeding are
most likely to occur when the biological, political,
and sociocultural environments interact in ways that
support both the initiation and the continuation of
breastfeeding.
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Discussion of paper by Rasmussen and McGuire

Dr. McLaren

Could you comment on what may be one of the
larger effects of breastfeeding on maternal health
and well-being, that is, avoiding two pregnancies
back-to-back and two children under one vear of age?

Dr. Rasmussen

That is covered in my considerations of the health of
the subsequent child.

Professor Hanson

I understand that there is a protein in human milk
that induces programmed cel! death in many malig-
nant cell lines. Couid it be that in a mother who has
been lactating several times, there would be such
milk proteins remaining in the gland, which could in-
duce apoptosis of cells that in time might turn into
cancers?

Dr. Rasmussen

An atfractive hypothesis, but T don’t know enough
about it to answer your guestion. Does anyone else
want to take it on?

Professor Howie

No, I wouldn't like to take it on. I was going to ask a
different question. One of the features of prolonged
[actation is the reduction of the number of reproduc-
tive cycles that a woman has in her life. As I under-
stand it, most circumstances that produce such a
reduction also produce a reduction in ovarian carci-
noma. Do you know of any direct evidence of that
in women who have breastfed for a long time?

Dr. Rasmussen

I am not aware of people having looked at that, but
again, it is an attractive hypothesis.

Dr. Pollitt

You indicated that breastfeeding had an effect on
maternal behaviour. Could you say something more
about that? And a second question. The United
States is going through major social changes. Many
children of teenage mothers of lower socio-economic
class are born out of wedlock, often without a father
present, and the use of drugs (in particular, crack)
has reached epidemic proportions, What is the bene-
fit of breastfeeding for this group of mothers?

Dr. Rasmussen

Dr. Garza has strong opinions on maternal behav-
iour, so I will ask him to respond to your first ques-
tion. The issue here is that there are changes in the
maternal brain as a result of breastfeeding that
change the mother’s responses to painful stimuli.
Mothers becoine more placid.

Dr. Garza

The only thing I would add is that there are some
very intriguing animal data suggesting that oxytocin,
for example, may change maternal behaviour. It is
very difficult to think that a hormone that has
played such a basic role in animal physiology would
not also have a similar impact on people. But of all
the benefits—-nutritional, inmunologic, and bonding
—the last is the least well documented and the least
studied both in animals and in humans, A number of
investigators around the world are taking a closer
look at this. One symposium held in Europe about
three years ago looked at the behavioural effects of
hormones that we normally associate with lactation.

Dr. Pollitt

As a behavioural scientist myself, 1 think it is very
attractive to think in terms of what breastfeeding
does and how it could affect maternal behaviour, for
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example, through oxytocin acting on the brain. But 1
don’t think there are any hard data that would actu-
ally support the notion that breastfeeding changes
maternal behaviour. Just to carry out such a study
would be very difficult. The data on bonding have
been primarily related to the issue of immediate con-
tact between the infant and the mother and have not
really been related to breastfeeding, as such.

Dr. Rasmussen

The point that you are making is correct. The hard
data available are essentially nil. We are making an
inference. I was very careful not to use the word
bonding because of cxactly the problems that you
outlined. Bottle-feeding mothers do feel close to
their infants, and what do we have as a measure of
closeness? It’s not easy.

On your second question, you posed the ali-too-
real situation of the teenage mother in the Uuited
States. What do we recommend? Such young women
are biologically capable of breastfeeding. The issue
is whether we reconumend it to them. Breastfeeding is
done most effectively by women who are committed
to it. Teenage pregnancy programmes around the
country are giving these girls a lot of support, and
some of the investipators are finding that these
young women can successfully breastfced with this
kind of support. When you see that, you are sceing
a whole lifestyle change, and they may be giving up
some of the practices that got them pregnant in the
first place. We would like to have a situation in
which we could feel good about recommending
breastfeeding,

Dr. Lawrence

Carol Bryant and colieagues did as contiolled a
study as you can on a teenage population under
those circumstances. They randomly assigned young
women to two groups. They educated the women in
one group to breastfeed. In the other group, they
supported the mothers in every other way but never
inentioned breastfeeding. They measured the effects
on the mother, and after one year, there was a clear
difference. Those women who had breastfed had
changed. They had established some self-esteem
and had gotten hold of their lives, whereas the
mothers who had not breastfed had not changed.
They had not deteriorated, but they had not im-
proved in their own self-image and some other
behaviours.

Dr. Rasmussen

S0, T do not know whether we can make this a gen-
cral recommendation. It requires a whole lot of sup-

port to happen weli, and that is the kind of thing that
Carol Bryant is doing.

Dr. Lawrence

1 have been involved in some support for grass-roots
projecis on mother-friendly workplaces. When we
are thinking of policy, we should include schools as
the teenage mothers’ workplace. It is really amazing
Lhow much can be accomplished if teenage mothers
can be encouraged to stay in school, Were you in-
cluding socioculiural environment?

Dr. Rasmussen

I was considering the support for Lreastfeeding in
the mother’s particular home environment. Did her
lusband or partner support it? Did her mother-in-
law, her mother, her family? I was thinking about
various cultural environments. For example, upstate
New York is pro-breastfeeding, Davis, California, is
perhaps the classic pro-breastfeeding environment.
In inner-city Baltimore, the breastfeeding rate is
only 4%. '

Dy, Prentice

What are your feelings about osteoporosis in women
who do not have such high levels of calcium intake
as those in Janet King’s studies? What do we advise
women who are breastfeeding in the United States
and in the United Kingdom who wish to give up
dairy products because they are worried about colic
in the baby? We have seen quite a few breastfecd-
ing women give up drinking milk completely be-
causc of concern about fat in the diet. Do you feel
that the 300 to 400 mg daily caleium intake in these
women would be sufficient to sustain repletion?

Dr. Rasmussen

The simple answer is that I don’t know. There are a
number of papers on women whose daily calcium
intakes are 1,000 mg or more. They certainly have
adeqnate calcium to make that repletion. 1 don’t
know of any study in which women with lower cal-
cium intakes have been followed over a longer
period. I am not sure how ethical it would be to
randomly assign them to a calciwn pill or no pill
plus their usual mtake. Certainly nobody has done
a joint analysis of lactation history, usual caleium
intake, and incidence of osteoporosis. You have hit
a raw nerve, because I took calcium pills myself
when breastfeeding, since 1 am a non-milk-drinker
myself.
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Dr. Prentice

In the Gambia we found a small loss of bone caiciumn
in the forearn. In women who were fully breastfeed-
ing with no snpplementation at all, there was a reple-
tion before 12 months. There is an urgent need to
follow at least some groups of women who are con-
suming low amounts of calcium, It doesn’t have to
be a trial, just an observational study.

Dr. McLaren

Before closing this session on the impact of breast-
feeding on fertility, 1 would like to ask Bishop
McHugh to comment on a point that some of us
were discussing earlier today: whether it is accept-
able to the Cathelic Church and to the Holy Father i
a woman decides to breastfeed with the express in-
tention of not getting pregnant, of delaying her next
pregnancy, of spacing her family.

Bishop McHugh

It is an easy answer. Yes, it is all right. There is no
prohibition or inhibition on the part of the Church
for a woman to use breastfeeding or the LAM (lac-
tation amenorrhoea method) as a method of spacing
or delaying future births. In fact, it is our intent to
encourage that. As Dr. Pérez said, it very often cor-
relates with the use of the natural methods of family
planning, and indeed, many people in natural family

planning today make a direct effort to combine
breastfeeding with natural methods of family plan-
ning, as the carly phase of deferring the next birth.
There would be no prohibition by the Church to the
use of breastfeeding to defer subsequent birth.

Dr. MclLaren

Thank you, Bishop McHngh. I think that is a very
important point.

Dr. Menken

Could T follow up on that? I assume there would be
no obiection to the use of methods of detecting ovu-
lation, if the people could develop better means.
Natural family planning is based on one method, a
rather crude method. Would there be any problems
if there were better methods of detecting when ovu-
lation occurs?

Bishop McHugh

I would say no. As a matter of fact, at the earlier
meeting on natural family planning, a lot of data
on moie technical methods were presented, but the
more technical you get, the less useful it is to a popu-
lation, especially to a third world popnlation. There
is a direct effort being made tc find more accurate
methods of predicting ovulation.



Protective effect of breastmilk against infection

Peter W. Howie

Abstract

There is strong evidence that breastfeeding protects in-
fanis against infection in environments where clean
water cannot be guaranteed, leading to substantial re-
ductions in morbidity and mortality. This is particu-
larly evident in the protection against gastrointestinal
disease, although there is also evidence for protection
against respiratory infection and oftitis media. The evi-
dence for a protective effect of breastfeeding against
infection in developed countries has been more con-
troversial, with criticisms being levelled at the method-
ology of many studies. Evidence is presented from a
study in o developed country that met key methodol-
ogical criteria to show that breastfeeding for 13 weeks
offers substantial and continuing protection against
gastrointestinal illness. Smaller, bui still potentially
important, protective effects against respiratory illness
also occur. The results add strong support to policies
that promote breasifeeding in both developed and de-
veloping countries.

Introduction

“Breast is best” is one of the most widely used and
best-known slogans in the promotion of breast-
feeding. There are several reasons to promote the
support of breastfeeding for all mothers and babies,
but one of the most important is the protection that
breastmilk offers babies against infectious discase.
There is very strong evidence from many studies that
breastfeeding confers substantial protection against

The author is with the Department of Obstetrics and Gy-
naecology at the University of Dundee Medical School,
Ninewells Hospital, in Dundee, UK.

The results have previously been published in Howie
PW, Forsyth IS, Ogston SA, Clark A, Florey CD. Profec-
tive effect of breastfeeding against infection. BMJ 1990;
300:11-6 (listed as reference 8).

serious morbidity and mortality in those developing
countries where access to clean water is not readily
available [1-3]. This subject is discussed in more
detail by Victora [4] in this issue.

Evidence both from epidemiologic studies in de-
veloping countries and from the physiological com-
ponents of breastmilk strongly suggests that breast-
milk has an importaut role in protecting babies
against infection. In particular, lactoferrin, which
binds iron necessary for coliform growth, and lyso-
zymes, which have bactericidal activity against gram-
positive and gram-negative organisms, are supportive
of the antimicrobial effect of breastmilk. The influ-
ence of the immune system and the secretion of IgA
in breastmilk is discussed in this issue by Hanson
et al. [5]. Taken together, this evidence indicates
a clear and important role for breastfeeding as a
means of protecting infants from infection.

Breastfeeding and infant infection in
developed countries

The central question in this article is the role that
breastifeeding may have in protecting infants against
infection in developed countries where clean water
supplies are puaranteed. A number of authors have
expressed skepticism that breasifeeding has such a
role in developed countries [6].

In 1986 Bauchner ct al. [7] reviewed all the articles
that had appeared in the English-language literature
since 1970 investigating the relation between infant
feeding and health. They scrutinized all studies that
contained at least 40 subjects in their sample and ap-
plied four key methodological criteria to evaluate
the scientific quality and reliability of the studies.
The criteria were the avoidance of detection bias, ad-
justment for confounding variables, a definition of
outcome events, and the definition of infant feeding.
They examined 14 cohort studies and 6 case-control
studies. Eight of the cohort studies reported a pro-
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tective effect of breastfeeding apainst infant infec-
tion, and six found no evidence of protection. Four
of the case-control studies found evidence of a pro-
tective effect, and two did not. None of the studies
found any cvidence that Lreastfeeding might in-
crease the vuinerability of infants to infectious
disease.

The significant finding of the review by Bauchner
et al. was that they identified significant methodolo-
gical flaws in all bnt two of the studies, and even
these two could Le criticized for having inadequate
sample sizes.

To avoid detection bias, it is necessary to ensure
that comparative groups of bottle- and breastfeed-
ing mother~infant groups are studied with equal
vigour. For example, breastfeeding mothers may be
more anxious and therefore more willing to report
episodes of infection to their physicians. In addition,
it is important to ensure that the interval between
any possible infectious episode and the recording by
the investigator is sufficiently short, because there is
a high incidence of failure to recall significant epi-
sodes when the reporting interval is long.

In most developed countries, there is a strong
social class bias between bottle- and Lreastfeed-
ing mothers, with breastfeeding mothers coming
from the higher socio-economic groups. This and
other differences between bottle- and breastfeediug
mothers can introduce important confounding vari-
ables that may explain differences in rates of infec-
tious disease in children of the two groups that are
not attributable to the method of feeding. Unless
great care is taken to allow for confounding vari-
ables, it is not possible to attribute reliably any dif-
ference in infectious disease frequency to the effect
of breastfeeding itself. Studies that do not take due
account of confounding variables, therefore, must
be regarded as scientifically flawed.

A third important factor is fo make clear defini-
tions of the outcome events and to apply them with
equal rigour to both bottle- and breastfeeding groups
of mothers. In particular, when studying the effect
of infant feeding on diarrhoeal disease, it has to
be borne in mind that the stool consistency differs
between bottle- and formula-fed infants, Unless rig-
orously applied criteria arc applied fo the definition
of infant disease, it is possible that spurious differ-
ences between bottle- and breastfed infants will be
observed.

Finally, many mothers do not fall neatly into
bottle- or breastfeeding categories, as early intro-
duction of formula and solids, mixed feeding, and
use of expressed breastmilk may complicate the defi-
nition of infant-feeding categories. It is important,
therefore, that infant-feeding groups be defined pre-
cisely on the basis of carefully collected contempora-

neous information about the feeding pattern of the
infant.

Applying these criteria, Bauchner et al. found
methodological weaknesses in the great majority of
the studies that had examined the potential protec-
tive effect of breastmilk against infection in young
infants. They concluded that “breastfeeding has at
most a minimal protective effect in industrialized
conntries.” In my view it would have been more
appropriate to conclude that a rigorous study of the
potential protective effect of breastfecding against
infection should be carried out using a sample of suf-
ficient size. Because of the methodological weak-
nesses in the previously published studics, it was
cqually as possible that an important protective
effect of breastfecding against infection had been
concealed or minimized in some of the studies as
that a protective effect had been reported that did
not exist,

Dundee Infant Feeding and Heaith Project

Because of the unsatisfactory nature of the published
reports, a study was performed in Dundee, Scotland
[8], to investigate the relation of infant feeding and
infectious disease uwsing a methodology that fook
into account the requirements set cut by Bauchner
et al.

The specific aims of the study were (1) to com-
pare the frequency of childhood illness in breast-
and bottle-feeders after correcting for coufounding
variables and (2) to determine if the frequency of
childhood illness is influenced by the duration of
breastfeeding.

Study sample

Details of the study sample and the methods of re-
cruitment have already been published [8]. A total
of 750 mothers were recruited to the study, of
whom 6 withdrew after delivering their babies. Be-
cause the objective of the study was to include only
healthy babies of normal birthweight, a total of 70
babies were excluded because they either were deliv-
ered before 38 weeks with a birthweight of less than
2,500 g or spent rmore than 48 hours in the Special
Carc Baby Unit. This left 674 mother-infant pairs,
who were followed up for two years with a 91.5%
completed follow-up rate,

Avoidance of detection bias

To overcome the problem of detection bias, follow-
up was carried out by both “hot” and *‘cold” pur-
suit. Medical, social, and obstetric data were col-
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lected at birth and used in allowing for confounding
variables. Bach mother—child pair was visited at
home at 0.5, 1, 2, 3, 4, 6, 9, 12, 15, 18, 21, and 24
months after birth, and detailed information was col-
lected about the child’s feeding and health. Stan-
dardized questionnaires were used, and the visitors
were given instruction sessions fo standardize the
method of data collection. In addition to this hot
pursuit of information, further data were acquired
by scrutiny of the general practice records to identify
episodes of iliness that were reported to the gen-
eral practitioner bnt not to the health visitor. This
method of data collection was applied with equal
vigour to all groups of mothers in the study.

Definition of outcome event

The intention of the study was to define the effect
that infant feeding would have on episodes of serious
illness. The definitions of illness were adapted from
those used by Chandra et al. [9] in a previous study.
The episodes of infectious disease had to last at least
48 hours before they were considered significant.
Gastrointestinal infection was defined as vomiting
and diarrhoea, respiratory infection as coryza and
cough or wheeze, and ear infection as painful dis-
charging ear, all lasting for at least 48 hours. Infec-
tions of mouth and skin were determined by the
presence of inflammation, and eczema was diag-
nosed by a physician on the basis of typical signs.
The episodes of illuess were reported to the study
coordinator, and if there was any doubt whether an
episode qualified for inclusion under the study cri-
teria, a decision was taken by a paediatrician who re-
viewed the information without knowing the feeding
category of the subject.

Definition of infant feeding

During each visit detailed information was collected
about the infant’s feeding in the previous 24 hours.
This was done to ensure that accuracy of recall
would be maximized. Information was collected
about the number of breastfeeds, the number of for-
mula feeds, the number of solid feeds, and the num-
ber of juice and water feeds. This information was
used to calculate the dates of the first introduction
of formula, cow’s milk, and solid feed as well as the
last date of breastfeeding.

On the basis of this detailed contemporaneous
information about breastfeeding, babies were allo-
cated to one of four groups. (1) Bottle-feeders were
exclusively bottle-fed from birth. (2) Early weaners
were breastfed for less than 13 weeks. (3) Parrial
breastfeeders were breastfed for 13 weeks or more,

but formula or solid-food supplements were intro-
duced before the age of 13 weeks. (4) Full breasi-
feeders werce breastfed for 13 wecks or more, and no
formula or solid-food supplements were introduced
before the age of 13 weeks. The comparative analy-
ses were carried out using these four infant-feeding
groups.

Adjustment for confounding variables

A total of 40 potential confounding variables were
identified in the groups of maternal factors, infant
factors, and paternal factors. Although a number of
factors differed between bottic- and breastfeeding
mothers, the three most significant confounding
variables among the main groups were social class,
parental age, and maternal smoking. A regression
analysis technique was used, and after allowing for
these three factors, all other differences were non-
significant. Reanalysis of data infroducing a greater
number of confounding variables made no diifer-
ence {o the final conclusions.

Calculation of sample size

The principal outcome variable was determined as
the incidence of gastrointestinal disease in the first
13 weeks of life. This was expressed as the propor-
tion of babies having one or more episodes of gastro-
intestinal discase during that time. On the basis of
the data of Fergusson et al. [10], it was hypothesized
that breastfeeding would lead to a reduction in the
incidence of gastrointestinal illness from 16% to
8% in the first 13 weeks of life. Tt was calculated
that a sample size of 560 mother—baby pairs would
be needed to achieve a 90% certainty of a signif-
icant result at the .05 level {two-tailed test). Thus,
the actual sample size of 674 resulting from the
original recruitment of 750 mothers was more than
sufficient.

Resulis

Incidence of gastrointestinal disease during the first
13 weeks

Figure 1 shows the percentage of babies with one or
more episodes of gastrointestinal disease in the first
13 weeks of life, according to their infant-feeding
category as defined above. The unshaded columns
show the observed incidence of gastrointesfinal ill-
ness, and the shaded columns show the adjusied
incidence after allowing for the three confounding
variables described above. The observed incidence
of gastrointestinal illness in bottle-fed babies was
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FIG. 1. Percentage of babies with one or more episodes of gastroin-
testinal illness during the first 13 weeks of life according to early in-
fant-feeding group. Unshaded columns show observed percentages,
and shaded columns show percentages adjusted for social class, paren-~

tal age, and maternal smoking

19.3%. This did not differ significantly from the ob-
served incidence (18.3%) in babies who were weaned
before 13 weeks, usually within a few days of birth.
These incidences contrasted sharply with those in
the partially and fully breastfed groups (4.8% and
2.2%, respectively). The latter two groups did not
differ significantly in the frequency of gastrointes-
tinal illness. When the incidence of gastrointestinal
illness in the breastfed babies, whether partially or
fully breastfed, was compared with that in the bottle-
fed babies, there was a highly significant difference
that persisted after adjustment for confounding vari-
ables (p < .001).

Similar comparisons were made among these four
feeding groups for the periods 14 to 26 weeks, 27 to
39 weeks, and 40 to 52 weeks. The results are shown
in table 1. Although the relation between breastfeed-
ing and protection against infection became less
clear-cut as time progressed, there was a persistent
reduction in the ineidence of gastrointestinal illness
in those babies who had been fully breastfed for 13
weeks compared with those who were bottle-fed
from birth, This difference persisted despite the fact
that many of the mothers who fully breastfed their
babies during the first 13 weeks had completely
weaned them by the age of one year.

The relation between infant feeding and respira-
tory infection was also analysed (table 1}, In general,
the incidence of respiratory infection during the
first year of life was less among partially and fully
breastfed babies, but the differences were much
smaller than those for gastrointestinal illness, and
they were oniy observed during the periods from 0
to 13 weeks and from 40 to 52 weeks.

Effect of breastfeeding on hospital admissions for
infectious disease

The effect of breastfeeding upon the incidence of
hospital admissions of babies for infectious discase
was studied, using babies who were bottle-fed from
birth as the comparative group (fig. 2). When the
results were expressed as an odds ratio, the inci-
dence of admission was similar for babies who
were breastfed for less than 13 wecks and for
those who were bottle-fed from birth. By contrast,
the ineidence of admission was significantly lower
for all the groups of babies who were breastfed
for more than 13 weeks than for those who were
bottle-fed from birth. No significant protective
effect of breastfeeding was observed against ear,
mouth, eye, or skin infection, colie, eezema, or
nappy rash.

Conclusions

Breastfeeding for 13 weeks reduces the rate of gas-
trointestinal illness in infants during the first year of
life after correcting for confounding variables. The
protective effect of breastfeeding is not dependent
upon the avoidance of early supplements and per-
sists beyond the period of breastfeeding itself. There
is a similar but smaller reduction in the rate of re-
spiratory illness in babies who are breastfed for 13
weeks, Breastfeeding for 13 weeks also reduces the
incidence of hospital admission owing to serious epi-
sodes of infectious disease.
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FIG. 2. Babies admitted to hospitals in their first year: odds ratio
adjusted for social class, parental age, and maternal smoking accord-
ing to duration of breastfeeding. Never breastied is given an odds
ratio of 1.0
Discussion wecks, and confirmed the view that a minimum period
) . ) , of 13 weeks should be recommended to ensure a
The conclusions of this article are entirely dependent o0y degree of protection. Another impor-
upon the rigour of the methodology. Every precau-  yun¢ finding was that exposing infants to breast-
tion was taken to meet the methodologlcal criteria oo for only the first few days of life is insufficient
set out by Bauchner et al. [7]. Assuming that the ¢ oger any significant protection against infection,
study is regarded as methodologically sound, it pro- suggesting that exposure to colostrum alone is not
vides very strong evidence that breastfeeding offers enough.
substantial protection against gastrointestinal Hiness This study provides strong evidence to support the
%“ developed countrie.s. The 19% incidence Of‘VOmit- promotion of breastfeeding for all mothers in devel-
ing and diarrhoea dumolg the first 13 weeks of life was — \,o 4 countries [3, 11, 12). It reinforces the need to
very similar to the 16% incidence reported by Fer- provide mothers who wish to breastfeed adequate

gusson et al, [10] during the first four months of life
in their study in Christchurch, New Zealand. Bear-
ing in mind that the episodes of illness that were re-
ported had to last for at least 48 hours, it is clear that
babies who are bottle-fed from birth are exposed to a
substantial risk of significant episodes of gastrointest-
inal illness not only during the first 13 weeks but
throughout the first year of life, as shown by the
much lower incidence of hospital admission among
babies breastfed for 13 weeks or more.

A further analysis was carried out to examine the
possibility that breastfeeding for less than 13 weeks
would offer significant protection. The results showed
that breastfeeding for 6 weeks did not confer the
same level of protection as breastfeeding for 13
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Discussion of paper by Howie

Dr. Colombo

1 recognize that the protocol for your study was rig-
orous, but I was a little confused and concerned be-
cause of so many interacting variables. You studied
40 variables, but I want to know how some were
excluded and others were retained as important
variables to make this statistical analysis conclu-
sive. Thank you for your lecture and expert use of
statistics.

Professor Howie

I am not a statistician, but I think our study demon-
strates the power of regression analysis techniques.
They have made valid and robust statistical analyses
of this kind possible, which has been a very impor-
tant step forward in statistical methodology.

Dr. Woolridge

I would like to ask one question about what is gener-
ally regarded as a very elegant study. When you dis-
cussed the instance of gastrointestinal illness from 0
to 13 weeks, you said that receiving colostrum had
no impact (or appeared to have no impact) on
reducing the incidence of infection. Nevertheless,
when you came to 40 to 52 wecks, the early weaners
had comparable rates to the partial breastfeeders
and seemed to be distinct as a group from both the
bottle-feeders and the full breastfeeders. Have you
any way of accounting for this disparity at 40 to 52
weeks? Might that be due to a failure to controi for
another confounding factor at that age?

Professor Howie

It is possible that what you say is correct. Some dif-
ferences appeared to emerge later in the first year,
and it is possible that colostrum js having some
effect. It does seem, howcver, to be a marginal
effect rather than a dominant one. All the data were

subjected to the correction of confounding variables
throughout the study, so the differences that you see
were the true, observed, and corrected differeuces.

Dr. Woolridge

1 was just thinking about the additional confounders
that might apply at a later stage, such as contact with
other infants or toddlers from toddler groups.

Professor Howie

Contact with other children was one of the points
that we specifically included as a variable. If older
children are coughing over the infant, this is ob-
viously a very important variable and was a point
on which we coliected specific information that was
included in the analysis.

Dr. Pollitt

Dr. Colombo said it is a very elegant study and very
nicely done, but I am not sure if I know what the
mother craft variable is, and that may -answer my
question. I would like to point out, however, that
the nature of your confounders is not the same as
the nature of the behaviour in your study. In other
words, the confounders that you have chosen are pri-
marily structural variables, whercas breastfeeding is
really a process variable. It could very well be that
there are confounders at the process level that could
perhaps account for a little bit more of the variance
of the differences between groups,

Professor Howie

As to the first point: mother craft is parent craft. This
was measured as attendance at classes during the
antenatal period giving advice about preparation
for motherhood and labour and so on. This variable
was very strongly related to social class. If you cor-
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rect for social class, you would at the same iime coz-
rect for the mother craft variable. You are absolutely
right that you can only do the best with what is quan-
tifiable information when allowing for confounding
variables. Studies of this kind will always bc open to
the possibility that we have not identified some con-
founding variable that may be important but not
measurable. Short of being able to do a truly ran-
domized controlled trial (which is not possible for
breastfeeding), the best you can do is to collect and
measure as many of the direct and indirect con-
founders as possible. You are right that despite all
our efforts, we still may have failed to capture one or
mote of the crucially important confounding factors.

Dr. Pollitt

I am not trying to sound overly critical. The point 1
am trying to make and with which you agree is that
in these kinds of studies you can never control for all
the potential confounders. The best model would be
a clinical trial. What 1 do want to emphasize is that
unless we get information at the process level, partic-
ularly in interpersonal communication or relation-
ships, we will be missing a very significant portion of
the pie. T can give an example of the process vari-
able. In the case of breastfeeding, this is the dy-
namic interaction between the mother and the child
that involves certain kinds of behaviours that result
in feeding. In the same way, there may be other in-
terpersonal aspects of the relationship between the
mother and the infant that do not have to do with
feeding but could be correlates of it and account for
the outcome variable. You are absolufely right that
the ideal is a clinical trial, but we cannot always do
that.

Professor Howie

I think cigarette smoking is a process variable in the
sense that you are talking about, and that was an im-
portant confounder. Many of the important variables
are associated with social class and disappear when it
is controlled for.

Dr. Colombo

These are the normal difficulties of experimental sur-
veys. You cannot always do experiments because of
ethical problems.

Dr. Menken

With your early weaners, what did you do to correct
for the possibility that illness might cause the end of
breastfeeding? You had data on those early weeks.

Professor Howie

Yes, we did ook at illness causing carly weaning. If
we thought that was the case, then the illness was at-
tributed to the feeding category they were in before
they had the illness. We looked at that specifically,
but in fact it was relatively uncommon. In the analy-
sis we adjusted both ways, for if we assigned mothers
who weaned during an iliness to the breastfeeding or
the weaned groups, this made no difference to the
overall con¢clusions. That was a point raised in the
Bauchner study [7} and we did try to take account
of it.

Dr. Garza

I, too, want to congratulate Professor Howie for a
very elegantly carried out study. The exchange with
Dr, Pollitt reminded me of a plea that an American
politician once made of a scientist. He said he was
looking for a one-armed scientist to testify before
Congress, because scientists always said, “On the
one hand you have this, and on the other hand you
have that.” The politician wanted to know if we
couldn’t find the one-armed variety, so that we
could be as unambiguous as possible.

The key word that Professor Howie used was
breastfeeding, which does refer to a process, as op-
posed to a single biological variable such as human
milk. My second point is that there are some histor-
ical studies that came to some very comparable con-
clusions, without the degree of rigour that your study
had, particularly looking at the persistence effect.
This suggests that maybe we are fooking at some-
thing beyond breastfeeding to mother craft and
other similar variables. On the other hand, there are
some biologically plausible explanations that I think
Professor Hanson will get to.

Another point I want to make concerns HIV. I
think HIV is a terribly important issue, and I want
to ask if there is anyone here who has more recent
information. The most recent information 1 have
is that the P24 antigen, which is a good indicator of
replicating virus, has been found only in colostrum.
Thus, if vertical transmission occurs, it may occur
only in the colostral phase. This may be because
there are so many cells in colostrum, and HIV is an
intracellular virus. Although antigens have been
identified in the cell-free medium, 1 don’t know
whether these have any significance for the nature
of transmission.

Professor Howie

If that's true, that is a very important point. I wasn’t
aware of it, and I am sorry I can’t comment.
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Professor Hanson

I don’t have as many answers as I would like to have,
but there are a number of risk factors that we know
about. The main risk is that of infection of the infant
via the mother’s blood at delivery. There is clear evi-
dence that this does occur. The second risk situation
is when an infected lactating mother transmits the
virus to the baby in the milk, despite the protective
factors in human milk. The statement of WHO is
partially based on the fact that if breastfeeding were
not practised in areas of Africa, there would be
an estimated 2,000 deaths from diarrhoea for each
death from AIDS. This is a difficult matter, and
there are two sides to it. I wasn’t aware of Dr. Gar-
za’s point, and it is very important. However, Afri-
can studies show that acute infection during lacta-
tion may be transmitted later than the colostral
phase. This remains an open question.

Dr. Valdés

Coming back to your study, I am really impressed
with the sustained effect of breastfeeding against in-
fection. I.am also curious about how you reached the
conclusion that there weren’t any further advantages
to breastfeeding for more than 13 weeks. Surely if
babies continue to breastfeed, they will be better
protected. . .

Professor Howie

From the hospital admission data it looked as though
there was a step down in the advantages after 13
weeks. We reanalysed for breastfeeding lasting only
six weeks, but this seemed to be too short a time to
establish maximal benefit. On the other hand, it
looked as though the benefits of feeding beyond 13
weeks fell for both disease incidence and hospital ad-
mission. The data do show that the feeding method
in the early weeks has long-term effects. T don't
know if Professor Hanson is in a position to com-
ment on this, but T believe there is some evidence
that the first 13 weeks is a period of immunologic
vulnerability. T have heard of the concept of the
gastrointestinal tract maturing at about 13 weeks, so
“that before this time the baby is particularly vulner-
able to disease. It may be that protection during this
time is particularly important, but I am not as expert
in this as some other people here. We can only re-
port the results as we found them.

Dr. Valdés

We are doing a similar study. Infants were breastfed
until an illness developed. Up to the age of six
months, there was a real difference in the rate of
infections between exclusively and non-exclusively
breasifed infants.

Dr. Victora

I have a comment on the HI'V problem. I was part of
the WHO Working Group that drafted that resolu-
tion. As Professor Hanson mentioned, we had to cal-
cnlate the number of deaths that woulid be prevented
by avoiding breastfeeding and thereby reducing HIV
transmission, versus the number of deaths that would
be prevented by continuing breastfeeding. The initial
problem is that in Africa you don’t know which
mothers are HIV-positive, because there is no wide-
spread screening. This means that any kind of re-
commendation against breastfeeding would affect
both HIV-positive and HIV-negative mothers. It is
a major reason for concern, but with the current
state of knowledge, the risks of HEV transmission
ihrough breastfeeding are much smaller than the risks
of not breastfeeding, so that’s why we arrived at
the conclusion in favour of continuing breastfeeding.

Professor Howie

I certainly support the conclusion that the WIHO
came to, but as I am sure you ar¢ also aware, the
concerns about HIV are being used by the milk
manufacturers, particularly in Africa, to introduce a
significant fear factor to the mothers, advising them
to abandon breastfeeding, As you also say, this may
lead to greater detriment than any Dbenefits they
may achieve. We have to be fully aware of this fear
factor and make our views clear {o the mothers,

DPr. Lawrence

Were there encugh breastfeeders among the low-
income mothers to enable you to analyse separately
the impact of breastfeeding on the occurrence of dis-
ease in this group? This is important, because they
are so often our targets.

Professor Howie

There was a deficiency in the number of breast-
feeders in the lowest economic groups, but the bene-
fits were striking in both the upper and lower socio-
cconomic groups. The main point of our study is that
there has been a perception that advice in favour
of breastfeeding is all right for the poor people of
developing countries but is really irrelevant to the
United States and Europe, What we found shows
that this is not true at all. It puzzles me why we
have an 18% vomiting and diarrhoea rate within the
first three months in a place like Dundee, where we
have clean water supplies. If we say that unclean
water is the key issue, then Dundee should have far
lower infection rates than Manila and other similar
places. The fact that rates of gastrointestinal dis-
turbance among bottle-feeders are so similar across
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cultures makes me wonder whether we are rcally
observing infection. Alternatively, it may be some
disorder of the gastrointestinal tract other than infec-
tion that is actually making the babies vomit and
have diarthoea, Maybe we haven’t yet identified the
true nature of the problem of early vomiting and
diarrhoea.

pr. Victora

You might find a lot of rotavirus infection, which is
widespread in both developed and developing coun-
tries and has nothing to do with water supplies.

Dr. Garza

We did a study that looked particularly at low-
income populations in Houston about 15 years ago.

We never published it, because we weren’t confi-
dent that we could deal with some of the issues that
were raiscd, but we found very substantial differ-
ences in diarrhoeal and respiratory infections in
babies of low-income women who were breasl- or
bottle-feeding. We controlled for socio-economic
status in that we recruited only women who were de-
livering at our public assistance hospital. But when
we looked at our two groups, we found that despite
our efforts to control for socio-economic status, the
women who clected to breastfeed were taller and
had infants with higher birthweights than the women
who elected to bottic-feed. This suggests there is
some inherent difference, even in a group of homo-
geneous socio-economic status, between women who
choose to bottle-feed and those who choose to
breastfeed.



Effects of breastfeeding on the baby and

on its immune system
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Abstract

Human milk is a very complex fluid with a number
of components and multiple functions. New functions
are continually being identified. It is clear that human
milk can affect the immune sysiem of the breastfed in-
fant. This results both in enhanced vaccine responses
and, at times, down-regulation of other immune reac-
tivities, such as transplant rejection and the risk of de-
veloping certain immunologic diseases, such as fype
I diabetes. Breastfeeding presumably gives the infant
the possibility for an optimal immune response by
providing good nutrition, including a decreased risk
of vitamin A deficiency. The control of the intestinal
flora and the anti-inflammatory effects of maternal
milk also increase the possibilities for an adequate im-
mune response in the infant. Further study is needed
of the roles of idiotypic and anti-idiotypic antibodies,
growth factors, cytokines, and various anii-inflamma-
tory factors in the maternal milk in the infant’s host
defence.

introduction

Human milk is a very complex fluid with a multitude
of proteins, cells, and other components. Knowledge
is continually increasing about the effects of breast-
feeding on the infant, including a number of direct
and indirect effects on the immune system. Such in-
fluences are related to the fact that human milk is
rich in various immunologically active factors, in par-
ticular the stable antibodies. Secretory IgA (SIgA)
protects the mucous membranes of the infant’s gas-
trointestinal and respiratory tracts, where most infec-
tions oceur [1]. Mother’s milk also contains IgG and
IgM antibodies, hormones, antioxidants, vitamins,
cytokiues, growth factors, complement factors, pros-

The authors are with the Department of Clinical Immunol-
ogy at Géteborg University in Géteborg, Sweden, and the
Department of Social and Preventive Paediatrics at King
Edward Medical College in Lahore, Pakistan.

taglandins, granulocytes, macrophages, B and T lym-
phocytes, and so forth. Many of these milk com-
ponents not only participate in the support of the
infant’s host defence but also affect the normal mi-
crobiological flora in the gastrointestinal tract. In
addition, other tissues and organs, including the im-
mune system, are influenced.

Breastfeeding enhances vaccine responses
in the infant and may affect transplantation
ouicome

A significantly higher salivary SIgA antibody re-
sponse was obtained in breastfed than in non-
breasifed Halian infanis after parenteral vaceination
with diphtheria and tetanus toxoids and after oral
poliovirus vaccination 2], Stool SIgA antibodies
could not be used to measure the antibody response
because of the presence of milk SIgA antibodies in
the stool of breastfed infants. Instead, we analysed
stool IgM, an isotype that is present at very low
levels in maternal milk. The stool IgM response
to parenteral tetanus toxoid and oral poliovirus vac-
cine was significantly higher in the breastfed group.
These observations of the secretory antibody in-
creases were obtained in infants 3 and 4 months of
age. The infants had been vaccinated according to
the ordinary vaccination schedule at 2, 3, and 12
months of age. Between the ages of 21 and 40
months, serum IgG antibodies to diphtheria toxoid
and neutralizing serum antibodies to poliovirus were
also significantly increased among the breastfed
group compared with the formula-fed controls.
These observations are in agreement with another
study that determined the serum antibody response
to the Haemophilus influenzae type b (Hib) poly-
saccharide capsule in breastfed and non-breastfed
children who were vaccinated parcnterally with an
Hib-protein conjugate vaccine [3].

The explanation for this effect of breastfeeding on
the vaccine response is not entirely clear, We favour
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the hypothesis thal at least some of the enhancing
effect could be due to the anti-idiotypic antibodies
(anti-antibodies) in human milk. We have shown
the presence of such anti-antibodies against polio-
virus in human milk [4]. In the proper concentra-
tion, anti-idiotypes can enhance immune responses
[5]. Nevertheless, it is not clear how milk immuno-
globulins could be taken up by the child, and other
explanations are possible. Thus, maternal milk con-
tains nucleotides that might affect the infant’s im-
mune response by stimulating lymphocytes {6].

If breastfeeding is enhancing vaccine responses,
on¢ might expect long-term positive effects of breast-
feeding on the host resistance of the breastfed in-
fant. In fact, Silfverdahl et al. [7] found a long-term
protective effect of breastfeeding against invasive
H. influenzae infections such as meningitis and
epiglottitis.

Several early studies suggested that fuberculin sen-
sitivity was transferred via mothes’s milk [8, 9]. Even
il the resulting tuberculin sensitivity in the infant was
temporary, the observation suggested that T lympho-
cytes present in milk could be transferred to the off-
spring. This may Dbe the reason why vaccination
against bacillus Calmette-Guérin seems fo induce a
stronger T-cell responsc in breastfed infants than in
non-breastfed infants [10}.

Transfer of milk cells may also result in immuno-
logic tolerance (selectively reduced immune re-
sponse) in the baby. Thus, a low response to paternal
cells can be induced in newborn mice by letting
them suckle a foster mother with the same transplan-
tation antigens as their father {11]. This phenomenon
may explain why renal transplants from mothers
survive longer in offspring they have breastfed than
in those they have not breastfed [12]. In premature
infant baboons given radioactively labelled human
colostral leucocytes, radioactivity accumulated in
the gut wall, liver, and spleen [13]. This suggests that
the milk cells are really taken up and have the
capacity to influence the immune system of the off-
spring. Such an influence might explain the finding
that breastfecding can decrease the risk of the off-
spring developing autoimmune type 1 diabetes later
[14}. The risk of type 1 diabetes determined by
genetic factors is 30% to 40%. Nevertheless, the risk
of inheritance from the father is two to three times
greater than that from the mother, This difference
may be at least partially explained by the effect of
breastfeeding, which seems to halve the risk. In this
connection, it may be added that breastfeeding
seems to diminish the risk of developing lymphomas
[15] and Crohn’s disease [16]. This effect remains
long after the breastfeeding has been terminated.

Breastfed infants respond to infections with
respiratory syncytial virus with more interferon-y
(IEN-y) than do non-breastfed infants [17]. The

breastfed infants also produce higher total levels of
SlgA in the urine than their formula-fed counter-
parts [18].

Breastfeeding, nutrition, and immunity

A major cause of underputrition in poor countries
is the frequent infections resulting from inadequate
hygiene, with contaminated water, lack of latrines,
ineffective vaccination programmes, inefficient pri-
mary health care, lack of education, and the like. As
shown by Howie [19} in this Workshop, breastfeed-
ing can effectively prevent many of those infections.

Breastfed infants are usually given extra water
during the hot season. Several studics have shown
that this is totally unnecessary {20, 21]. Extra water
makes babies less thirsty, which causes them to suck
less, so that less milk is produced. Therefore, during
the hot season, when the risk of infection is highest,
the babies will get less milk. We have shown in a
study from Pakistan that infants given water have
more frequent diarrhoeal attacks and a significant re-
duction of weight and of head circumference com-
pared with those who are exclusively breastfed {21].
Whereas breastfeeding provides optimal nutrition to
the infant, deficient or absent breastieeding is
clearly a risk factor for inadequate nutrition. The
subsequent frequent infections add to the undernu-
trition, which can impair host defence in a number
of ways. It is not always clear, however, that these
disturbances of the immune system are of clinical
relevance.

We have shown that vitamin A deficiency in rats
causes a severe immunodeficiency, followed by a
greatly reduced capacity to respond to vaccines and
to resist infections, such as diarrhoeca and septic
arthritis {22, 23]. These animals also have severe
protein—calorie undernutrition owing to the loss of
appetite caused by the lack of vitamin A. When the
vitamin deficiency is corrected by giving retinyl
palmitate (vitamin A), their immune response nor-
malizes, although their body weight remains some
30% less than normal.

Immunodeficiency in vitamin A-deficient rats is
characterized by a 90% reduction of the intestinal
SIgA antibody response to an oral cholera vaccine
and a similar reduction of IgE antibody responses
to soluble proteins. There is also a reduced IgM
and IgG antibody production in response to T cell-
dependent antigens. In addition, there is an up-
regulation of certain Tyl activities.

When these animals are colonized orally with a
strain of Escherichia coli, the whole gut contains
large numbers of bacteria, which translocate and are
thus found in the local lymph glands. The rats get
diarrhoea and at the same time show increased
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levels of IgE antibodies to the colonizing bacteria
and a normalization of the SIgA response, possibly
owing to an adjuvant effect of the bacteria in the
lymph nodes. These observations may be relevant
to several unexplained problems with infection
among nop-breastfed infants in poor countries {24].

The most common cause of death between 3 and
28 days of age in poor popuiations in Pakistan is neo-
natal septicaemia {25]. The causative bacteria most
likely originate in the intestinal flora, The sub-
clinical vitamin A deficiency may increase the risk
of translocation of intestinal bacteria so that these
bacteria reach the bloodstream. The major cause of
death after 28 days of age is diarrhoea, and 84% of
the deaths occur after prolonged diarrhoea. Again,
early subclinical vitamin A deficiency may pave the
way for prolonged diarrhoea.

In Pakistan 34% of the mortality in the first iwo
years of life occurs in the first week and 90% in the
first six months {25]. Measures o protect infants dur-
ing this sensitive period of life are therefore crucial.
Vitamin A deficiency is common in mothers and
infants in our study area in Pakistan (unpublished
data), as in many other parts of the developing
world. A significant reduction of this early mortality
might be attained by giving the mothers vitamin A
directly after delivery and ensuring that they start
breastfeeding immediately, thus transferring most
efficiently both vitamin A and SIgA antibodies.

In a pilot study in a Pakistani village, we have seen
the effects of introducing a health programine that
involves Lreastfeeding promotion, improved pri-
mary health care, and education of mothers. Infant
mortality, stunting, and the prevalence of diarthoea
were all decreased by 50% within two years (F.
Jalil, personal communication, 1995). It will be of
interest to see what supplementation of breastfeed-
ing mothers with vitamin A might do in this setting,

Breastfeeding and the intestinal flora

Other kinds of indirect effects on the infant’s host
defence presumabty follow from the effects of breast-
feeding on the intestinal flora, Non-breastfed infants
in poor areas are quickly colonized by several poten-
tially pathogenic aerobic bacterial strains, which
show a continuous flux in the gut. In contrast, exclu-
sively breastfed Swedish infants show a stable, more
slowly developing intestinal flora, dominated among
the aerobes mostly by a single strain of E. coli or
sometimes Klebsiella {26]. This difference in the di-
versity of the enterobacterial flora in breastfed and
non-breastfed infants has also been seen in other
countries in Europe [27]. Certain E, coli may be
favoured by breastfeeding, and so is their expres-
sion of the adhesin called type 1 fimbriac [28]*
which, in contrast to other E. cofi adhesins, is not as-

sociated with virulence. This may be due to the fact
that type 1 fimbriac bind directly to mannose res-
idues on phagocytes, which promote phagocytosis
[29]. Other adhesins that may function as virulence
factors seem to be suppressed by breastfeeding.®

It is obvious that various milk faciors can prevent
adhesion of certain E. coli to host tissues, presum-
ably influencing the immune response. One example
is shown in figure 1. Among such anti-adherence
substances in milk are SIgA antibodics and various
analogues to epithelial receptors that bind Vibrio
cholerae, E. ecoli [30], V. cholerae enterotoxin [31],
pnewnacocei, and H. influenzee [32]. Recently, a
milk component, presumably a glucosaminoglycan,
has been shown to inhibit the binding of human
immunodeficiency virus (HIV) to its CD4 receptor
on lymphocytes [33]. The continuons exposure of E.
coli to milk components in the gut of the breastfed
infant induces continuous changes of surface struc-
tures presumably tied to decreasing virulence [34].

Breastied infants have higher counts of Staphylo-
coccus aureus, 8. epidermidis, and enterococci in the
gut than non-breastfed infants [35-37], In contrast,
breasifed infants do not have higher counts of bifido-
bacteria, as is often presumed [38].

It seems likely that the iimmune response may dif-
fer in breastfed infants, who have a stable intestinal
flora in which the aerobes are dominated by E. coli
of little or no virulence, and non-breastfed infants,
who have a variable flora containing various patho-
gens and who therefore are at high risk of diarrhoea
and other infections. It could also be that various
milk components modify the exposure to certain antij-
gens or their presentation to the infant’s immune
system.

Human milk is anti-inflammatory

Mother’s milk contains a number of anti-inflamma-
tory factors with anti-oxidant activity that are able to
block chemotaxis of granulocytes and inhibit produc-
tion of free radicals, peroxidase, and so forth [39]. Tt
is possible that these functions may enhance the
well-being of the neonate by preventing inflamma-
tion. The neonate is colonized with gram-negative
bacteria producing endotoxins in the gut that may in-
duce the production of inflammatogenic, catabolic,
and appetite-reducing cytokines such as interleukin-
1 (IL-1}, IL-6, and tumour necrosis factor-a (TNF-e).
This cytokine production may be prevented by capa-
cities of the breastmnilk, which may be one explana-

*Slavikova M, Lodinava-Zadnikova R, Alderberth I, Han-
son LA, Wald AE. Breast-feeding enhances the expression
of type 1 fimbriac by £, coli in the gut of the newborn infant
(submitted for publication).
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FIG. 1. Diagram showing that defatted colostrum can prevent adherence of Es-
cherichia coli strains with certain adhesins to a colonic epithelial celf line

tion why non-breastfed infants lose significantly
more weight during the first week of life than those
exclusively breastfed [40]. In this connection, if is in-
teresting that human milk lactoferrin, a major milk
protein, can block endotoxin-induced IL-6 relcase
from human cells [41]. On the other hand, a simiar
effect is obtained with undenatured bovine mitk lac-
toferrin and its bactericidal peptide lactoferricin.
Human milk contains cytokines such as IL-1, TNF-
a, IFN-y, IL-6, transforming growth factor-g {TGF-
/), and IL-10 [42-44]. Cytokine production can be
induced from milk cells as well. Thus, the milk T
cells can produce IL-2, IL-3, IL-4, IL-10, IFN-y, and
TNF-« [45], and the macrophages can produce 11.-1,,
IL-1p, IL-1ra (YL-1 receptor analogue), IL-6, IL-8,
and IL-10. It is presently unknown whether all these
cytokines, with capacities to strikingly influence im-
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Infection and disease: The impact of early weaning

Cesar (3. Victora

Abstract

Although the protective effect of breastfeeding against
infectious diseases has been long suspected, it has only
recently been adequately quantified. This article re-
views the available epidemiologic evidence. Breast-
feeding provides marked protection against diar-
rhoeal morbidity and severity (as measured by its
duration, level of dehydration, or case-fatalily rate),
and mortality. This is true for acute watery diarrhoea
as well as for dysentery and persistent diarrhoea. A
dose—response pattern is observed: the risk level for
children receiving both breasimilk and artificial milk
is between that of exclusively breastfed children and
that of completely weaned children. Even the intro-
duction of water or herbal teas to a previously exclu-
sively breasifed infant increases the risk of morbidity
and mortality. The protection is greatest for young in-
fants, and the period immediately after weaning seems
to carry the highest risk. Although breastfeeding does
not seem to have an appreciable effect on the inci-
dence of acule respiratory infections as a whole, there
is evidence of an effect on the incidence of pneumonia,
on the incidence of hospitalization for pneumonia,
and on morlity from respiratory Infections. The
level of protection against pnewmonia, however, is
lower than that against diarrhoea. Breastfecding also
protects against otitis media and other infections, in-
cluding neonatal sepsis, meningitis, and bacteraemia,
although the number of relevant studies is small. A
simulation exercise shows that a 40% reduction in
the prevalence of non-breastfeeding would prevent
up to 15% of diarrhoea deaths and 7% of pneu-
maonia deaths occurring in regions with a short breast-
feeding duration, such as urban Latin America. In
regions where breastfeeding durations are longer, the
emphasis should be on maintaining these high rates
and increasing the proportion of young infants who

The author i professor of epidemiology at the Mestrado
em Epidemiologia in the Universidade Federal de Pelotas,
Brazil.

are exclusively breastfed. The present review con-
firms that breastfeeding promotion is an essential
child survival strategy.

Introduction

The protective effect of breastfeeding against infec-
tious diseases has long been known. Several studies
from Furope in the eighteenth and nineteenth cen-
turies indicated that non-breastfed infants were two
to three times more likely to die than those who
were breastfed [1, 2]. In the last 10 to 20 years, how-
ever, there has been a resurgence of interest in
breastfeeding, and a large number of new studies
have been produced.

Recent studies have shown improvements in sam-
pling and in the operational diagnoses of different in-
fectious discases, as well as in data processing and
analysis. In addition, a number of recent publica-
tions have addressed key methodological issues that
may distort the findings of studies of breastfeeding
and disease [3-6]. These issues include self-selection,
reverse causality, and confounding.

Self-selection may occur when infants are weaned
because they were not thriving on breastmilk, Those
who continue to be breastfed, therefore, may repre-
senf a subgroup of particularly healthy infants, Re-
verse causality takes place when an infection leads
to weaning, rather than the opposite. Confounding
results when early weaning is associated with demo-
graphic, socio-economic, or environmental charac-
teristics that may also affect morbidity. Such con-
founding factors may lead to a spurious association
between breastfeeding and protection from infec-
tion. Some recent studies have attempted to avoid
these pitfalls through specific improvements in their
design and analysis [5]. Unless otherwise noted,
the studies reviewed herc were adjusted for con-
founding variables. Several investigators have also
attempted to account for reverse causality and self-
sclection,
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Virtually all studies of breastfeeding and infection
have observational designs, such as case-control,
cohort, or cross-sectional studies. Intervention trials
would solve many of the methodological problems
inherent to these designs, but the random allocation
of mothers and infants to a breastfeeding or a control
group is not ethically justified. In addition, ensuring
compliance with a recommended feeding practice is
extremely difficult, and the sample sizes required for
studies with morbidity outcomes, in the presence of
low compliance, would be enormous.

Another problem is that studies have addressed
different types of disease outcomes. Some investiga-
tors have studied overall morbidity from, for exam-
ple, diarrhoea or respiratory infections. Others have
concentrated on more severe diseases, such as persis-
tent or dehydrating diarrhoea or pneumonia, Finally,
some studies have assessed mortality. The risk fac-
tors for acquiring an infectious disease may be quite
different from the prognostic faciors leading to a
severe episode and finally to death. Therefore, an
apparent lack of consistency between different
studies may be due to the fact that different disease
outcomes were being investigated,

Other participants in this Workshop have ad-
dressed the mechanisms through which breastfeed-
ing protects against infections, as well as the epi-
demiologie literature from developed countries. T
will concentrate on the epidemiologic evidence sup-
porting this protective role, based on studies from
less-developed couniries. It is important to separate
studies from developed and less-developed areas,
beecause the ecffeets of breastfeeding are modified
by a number of socio-economic, environmental, and
dietary factors. For example, greater protection is
likely to occur where there is poverty, crowding, or
unsafe drinking water or where weaning foods are
contaminated or of low energy density. Studies from
developed countries, therefore, cannot be extrapo-
lated to the rest of the world.

This review makes no claim to be exhaustive, as a
number of comprehensive summaries of the litera-
ture on this topic are available [7-12]. Rather, I will
use examples from a few investigations—with a
strong bias towards studies in which I was involved
-—to highlight the key epidemiologic and public
health issues.

Impact on diarrhoea

Feachem and Koblinsky [8] reviewed 35 studies on
diarrhoeal incidence from 14 countries. There was a
clear protection associated with breastfeeding, but
this varied according to the child’s age. The relative
risks for non-breastfed infants compared with all
those who were breastfed, either exclusively or par-

Mon-breastmilk

Breast and
other milk

Breast only

FIG. 1. Risk of dehydration (odds ratio} from diarrhoea in
infants in Brazil in 1992 according to type of milk

tially, were 3.0 up to two months of age, 2.4 at three
to five months, and about 1.4 thereafter. According
to this review, protection after infancy was not
evident,

Epidemiologic studies show that breastfeeding
protects against shigellosis and cholera. Breastilk
also eontains antibodies against a large number of
other gastrointestinal pathogens [13]. It also pro-
tects against neonatal necrotizing enterocolitis [14].

Breastfeeding appears to provide even higher pro-
tection against more severe forms of diarrhoea. In a
study we carried out in Brazil, dehydrating diarrhoea
{defined by the presence of a persistent skinfold plus
at least two other signs of dehydration) was 6.0 times
more frequent among non-breastfed infants than
among exclusively breastfed infants (fig. 1) [15]. If a
child already had diarrhoea, the risk of develop-
ing dehydration was 3.3 times greater for the non-
breastfed infant {16].

Another indication of severity is the duration of
the diarrhocal episode. When 400 Brazilian infants
were followed from birth to the age of six months,
those weaned during the first week of life had a risk
of diarrhoea three times greater than those who were
exclusively breastfed (including those also receiving
water or herbal teas). When the analysis was re-
stricted to episodes of persistent diarrhoea lasting
14 days or more, the relative risk was 5.1.

Yet another indicator of severity is ease fatality. In
Rwandan children hospitalized with diarrhoea, the
case-fatality rate was three to four times lower for
those who were breastfed [17]. Breastfeeding, there-
fore, seems to provide even greater protection
against severe diarrhoea than against mild diarrhoea.

The evidence from mortality is also compelling.
Several studies from the first half of this century
showed a protective effect of breastfeeding. For ex-
ample, Newsholme [18] compared infants who died
of “‘epidemic diarrhoea” in Brighton between 1903
and 1905 with a population-based control group. Re-
analysis of his data with logistic regression (fig. 2}
shows that after adjustment for age, infants receiv-
ing condensed milk were 91 times more likely to die
than those on breastmilk. The odds ratio for infants
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Condensed milk 91.2
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Breast -+ milk
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FIG. 2. Risk of death (odds ratio) from diarrhoea in infants
in England in 190305 according to feeding pattern

Other milk + suppl. FEREHGS
Other milk only B8
Breast + milk -+ supp!. N
Breast -+ other milk [RETERoae
Breast + suppl. EENe

Exclusively breastfed B

FIG. 3. Risk of death (odds ratio) from diarrhoea in infants
in Brazil in 1984-85 according to feeding pattern

on cow’s milk was 40. These relative risks are prob-
ably inflated by reverse causality and other biases.

Our study from Brazil showed odds ratios for diar-
rhoeal mortality of 14.2 for totally weaned infants
and 4.2 for those on both breastmilk and artificial
milk, compared with those on breastmilk alone [19].

Figure 3 shows the results of this study for several
feeding patterns. Children receiving only artificial
milk were at a particularly high risk. The addition
of any supplements, either artificial milk or food,
resulted in at least a two- to threefold increase in
the risk for breastfed infants.

In this study, deaths were broken down according
to the clinical characteristics of the diarrhoeal epi-
sode. Non-breastfed infants were 21 times more
likely than exclusively breastfed infants to die of
acute watery diarrhoea, 10 times more likely to die
of persistent diarrhoea, and 3 times more likely to
die of dysentery [20].

The greater vulnerability of young infants was
confirmed by this study, because the protection was
even higher before two months of age (odds ratio of
23 for the non-breastfed infant under two months).
A related issue is the especially high vulnerability of
infants who were recently weaned. Figure 4 shows
additional results from the above-mentioned study
of dehydrating diarrhoea [15, 16]. The risk was high-
est for infants who had recently been weaned and
decreased thereafter.

A major issue raised in the last 10 years is the im-
portance of exclusive breastfeeding for the preven-
tion of diarrhoea. Figure 5 shows the results of a

Never breastfed s 0.7

=6 mo
3-5mo B
<3Imo B

Still breastfed

FIG. 4. Risk of dehydration {odds ratio for inci-
dence) from diarrhoea in infants in Brazil in 1992 ac-
cording to time since weaning

Non-breastfed 5
Breast + solids [Eresten
Breast + other mikk [

Breast -+ liquids 38

Exclusively e
breastfed [

FIG. 5. Prevalence of diarrhoea (relative risk for percen-
tage of days ill) in infants under two months of age in Peru
in 1988 according to feeding pattern. Arrow shows doubling
of prevalence when infant receives liquids in addition to
breastmilk

Peruvian longitudinal study in which the percentage
of days on which a child had diarrhoea was related
to feeding patterns [21]. There was a doubling in the
prevalence when the child received liquids such as
water or herbal teas in addition to breastmilk. The
diarrhoea mortality study from Brazil also showed
that each additional fluid feeding resulted in a 40%
increase in the risk of death from diarrhoea among
breastfed infants [19, 22]. More recently, a study
from the Philippines showed that giving fluids to
breastfed infants two months of age resulted in a
two- to threefold increase in the incidence of diar-
rhoea [23]. Both the Peruvian and the Filipino
studies showed that the benefits of breastfeeding
were considerably less after the first six months,

Impact on respiratory infections

Fewer studies have addressed the effect of breast-
feeding on respiratory infections. This may be partly
because of the difficulties in operationalizing and
standardizing the diaghoses of these infections under
field conditions.

A recent review of studies from less-developed
countrics showed that although breastfeeding did
not seem to provide important protection against
acute respiratory infections as a whole, there was
evidence of an effect on the incidence of pneumonia
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FIG. 6. Risk of pneumonia (odds ratio for incidence) in
children under two years of age in two Brazlian sites,
Porto Alegre and Fortaleza, in 1993--95 according to type
of milk
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¥IG. 7. Risk of otitis media {odds ratio for incidence in
last month) in infants six months of age in Brazil in
1993-94 according to duration of breastfeeding

and of hospitalizations for pneumonia, as well as on
mortality from respiratory infections {24]. For exam-
ple, figure 6 shows the results of two recent case-
control studies from two Brazilian cities in which
the outcome was radiologically confirmed pneumo-
nia [25, 26]. The risks for partially breastfed and
non-breastfed children were clearly greater than
those for exclusively breastfed children.

Breastfeeding also affects the case-fatality rate
of respiratory infections. In Rwanda non-breastfed
children were twice as likely as breastfed children
to die of pneumonia [17]. Non-breastfed Brazilian in-
fants were 3.6 times more likely to die of acute lower
respiratory tract infections than those who received
breastmilk and no artificial milk. Infants receiving
both human and artificial milk had an intermediate
odds ratio of 1.6 [19, 27].

An interesting but somewhat unexpected finding
from two of the Brazilian studies deserves further
investigation. Regardless of the typc of milk con-
sumed, infants who received non-milk food comple-
ments were 2.3 times less likely to develop pneumo-
nia [25] and 3.2 times less likely to die [27].

The protection provided by breastfeeding against
otitis media is well established, mostly through
studies from developed countries [6, 9]. Figure 7
shows the results of a recent study of six-month-old
Brazilian infants {28}. There is a clear gradient in

Pasteurized HM + formula
Raw HM + formula 1
Pasteurized HM ¥

Raw HM

FIG. 8. Incidence of neonatal infections in a randomized
trial of human milk {(HM) versus formula in India in 1984
{30]

the risk of medically confirmed otitis media in the pre-
ceding month, according to the duration of breast-
feeding. It is interesting to compare these findings
with those shown in figure 4, where the most recently
weaned babies showed the highest risk of dehydrating
diarrhoea. This contrast, along with the finding that
the protection against otitis media is also well docu-
mented in developed countries, suggests that the
mechanism may involve the anatomical development
of the upper respiratory system rather than any envi-
ronmental risk factors,

Impact on other infections

Breastfeeding is known to protect against other in-
fections, including neonatal sepsis, meningitis, and
bacteraemia [11, 13]. Despite one study that failed
to find protection against mortality from measles
[29], the Rwandan study showed that case fatality
from measles was reduced by one-third for breast-
fed infants [17].

The only randomized intervention trial examining
the relation between breastmilk and infection that I
am aware of was carried out in India. This study
compared the effects of different milk combinations
given by bottle to high-risk newborns [30]. Septicae-
mia, conjunctivitis, diarrhoea, and umbilical sepsis
were the most common infections observed. Figure
8 shows that there were separate effects of pasteur-
ization and of formula introduction on neonatal
infection rates.

The Brazilian case-control study of mortality [19]
included deaths from meningitis, skin infections,
measies, whooping cough, nconatal sepsis, and tuber-
culosis. Because of the small number of cases in each
category, these were grouped together. Compared
with infants receiving breastmilk without any arti-
ficial milk, non-breastfed children were 2.5 times
more likely to die of these infections. Infants receiv-
ing both breastmilk and artificial milk were at lower
risk (odds ratio, 0.4), but this difference was not
statistically significant.
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Summary of the evidence

This review began with a discussion of methodo-
logical problems affecting observational studies and
argued that experimental, community-based studies
would in general not be feasible or ethical. The
Indian trial described above was an exception, since
it was a hospital-based study for high-risk nconates
who were all bottle-fed [30]. In some circumstances,
however, one may carry oul quasi-experimental
studies in the community by taking advantage of ex-
isting interventions. In the Brazilian city of Guarujé,
a lactation centre has been well established for sev-
eral years [31]. Mothers giving birth in the city hospi-
tals are invited to join the centre, and about half
of them eventually attend at least once. This is ob-
viously not a random process, because mothers who
attend may differ from those who do not, but in this
study it was possible to interview the mothers in the
hospital before they were invited to join the centre
and to collect a large amount of basecline data.
There were some differences between attenders and
non-attenders in social and demographic variables.
There were no differences in reported maternal atti-
tudes towards breastfeeding, but attenders were
more likely to have received breastfeeding advice
during pregnancy. These confounding factors were
handled later in the data analysis.

All mothers were followed up until the child was
six months old. At four months, 42% of attenders
were exclusively breastfeeding, against 12% of non-
attenders. At six months of age, after adjusting
for the above-mentioned confounding variables, the
incidence of diarrhoea in the previous two weeks
among non-attenders was 1.7 times that among
attenders, a significant difference (fig. 9). Non-
attenders also had almost twice as many hospital
admissions as attenders for diarrhoea since birth,
but this difference was not significant (p = .09). This

Contral

(n = 246) 7%

Lactation centre

{n = 289) 10%

[ﬂ 2-week incidence [ ] Admissions I

FIG. 9. Risk of diarrhoea (odds ratio for diarrhoea in the
last two wecks) and hospital admission in infants six
months of age in Brazil in 1993 in the control and interven-
tion (lactation centre) groups [31]

study brings us closer to an experimental design,
Because the comparison is based on attendance and
not on successful breastfeeding, reverse causality bias
is avoided, as well as some of the self-selection bias
(in fact, mothers facing difficulties may be more,
rather than less, likely to attend). Self-selection and
confounding are further reduced by obtaining prior
information about attitudes and practices regarding
breastfeeding at the time of delivery, and by adjust-
ing in the analyses for any differences. If is reassur-
ing that the protection provided by breastfeeding
against diarrhoea is confirmed in a siricter study
design.

The main findings of this review may be summna-
rized as follows. Breastfeeding reduces the incidence
of diarrhoea. In addition, for children who have
already developed diarrhoea, breastfeeding reduces
the severity of the episode, whether measured by
duration of the episode, risk of dehydration, or
case-fatality rate. As a consequence, breastfeeding
strongly protects against diarrhoeal mortality. There
is a clear effect of age, with the greatest protection
among young infants. There is also evidence that
recently weaned infants may be more vulnerable.
Although partial breastfeeding results in a reason-
able degree of protection against diarrhoea, exclu-
sive breastfeeding for young infants is essential to
achieve the highest protection. This is because the
mere addition of water or herbal teas fo the diet
sharply increases the incidence of diarrhoea and
mortality due to diarrhoea.

The protection afforded by breastfeeding against
respiratory infections is not well established. How-
ever, studies from less-developed countries clearly
show a protective effect on severe respiratory infec-
tions, as measured by the incidence of pneumonia
and by hospitalizations and mortality due to respira-
tory infections. There is also consistent evidence of
protection against oftitis media. A dose-response
trend is clear in several studies, with partially
breastfed children having intermediate levels of
risk. Nevertheless, the protection is several times
smaller than that provided by breastmilk against
diarrhoea. This finding is consistent with biological
knowledge, because in addition to its systemic
effects, breastmilk has a direct effect on the gastro-
intestinal immune system and flora, as well as
leading to the avoidance of possibly contaminated
weaning foods.

Evidence of the impacl on infections other than
diarrhoea and respiratery infections is not as clear-
cut, but several studies suggest some level of pro-
tection.

Ou the basis of simulations we recently performed
for the World Health Organization [24], our group
has calculated the likely impact of breastfeeding pro-
motion on mortality from diarrhoea and respiratory
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TABLE 1. Percentage of children not breastfed accord-
ing to age in populations with different durations of breast-
feeding

Duration of breastfeeding

Age (mo) Long Intermediate Short
0-5 0% 7% 19%
6-11 2% 16% 40%

12-17 12% 31% 62%

Source: ref. 32

TABLE 2. Expected percentage reduction in mortality
among children under five years of age resulting from a
40% decrease in the prevalence of non-breastfeeding in
populations with different durations of breastfeeding

Duration of hreastleeding

Cause of death Long Intermediate Short
Diarthoea 1.0% 11.6% 14.8%
Pneumonia 0.5% 33% 7.0%

infections, the two major killers of children in the
world. Data on three typical populations that dif-
fered in the dnration of breastfeeding were taken
from the WHO Collaborative Study on Breastfeed-
ing (table 1) [32]. Based on the literature, it was esti-
mated that full or partial breastfeeding would lead to
a 50% reduction in deaths from respiratory tract in-
fections and a 66% reduction in deaths [rom diar-
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Discussion of papers by Hanson et al. and by Victora

Dr. MclLaren

I have two questions. The first is for Professor
Hanson, I was very interested in your data on type I
diabetes. You showed that the genetic componeut
was inherited from the father two or three times
more often than from the mother, and that the risk
was twofold more in bottle-fed than in breastfed
babies. It would be very interesting to know
whether the risk was equally from the father and
the mother in the bofttle-fed babies. In other words,
it would be helpful if you could separate out the
bottle-fed and the breastfed and look at the inheri-
tance from the father and the mother. My guess is
that this hasn’t been done, or you would have told
us. If it turned out to be equally inherited from the
father and the mother, then it would support your
interpretation. I also wonder whether other autoim-
mune factors have been looked at, because more
and more diseases today seem to be autoimmune in
character.

Professor Hanson

You are right. That analysis has not been done. The
origin of the interest in this study was that the inheri-
tance from the father and the mother differed, and
that the difference may be at least partially attrib-
uted to the mother’s breastfeeding. There is a large
Finnish-Canadian study examining the possibility
that bovine milk proteins may be part of the initia-
tion of the autoimmune process, but this is still an
open question. As for other autoimmune diseases,
some have been diseussed, but there are no data
yet. The results of experimental studies in new-
born mice administered, via the milk, eells from the
mother with the same transplantation antigen as the
father showed a modifying effect on the reactivity of
the offspring against the paternal transplantation
antigen. Obviously, maternal cells in the milk can
influence normal as well as abnormal immune re-
sponses in the offspring, I very briefly mentioned

Crohn’s disease, whose origin is unknown, but we
know that cytokines are involved in the inflamma-
tion in the gut. Obviously, the mother-infant rela-
tionship through breastfeeding is not just passive, as
we used to think; it is also active. The fact that vac-
cine responses are enhanced and transplant rejection
is diminished is quite significant.

Dr. McLaren

My second question is more general and is relevant
also to Dr, Victora, It arises fromn something that
Professor Hanson said about the greater risk of gas-
trointestinal infection among the babies in Pakistan
who had extra water. I had always thought that
during very hot weather, both in Pakistan and in
England, babies actually needed water as well as
breastmilk. Perhaps that is wrong, but if it isn’t
wrong, then did babies in Pakistan who did not get

-extra water have some other deleterious conse-

quence? In other words, is extra water needed when
it is very hot?

Professor Hanson

There have been a number of studies showing that
the extra water is not necessary. We have investi-
gated this in Pakistan dnring the hot and dry sea-
son, and considering the concentration capacity of
the kidney, extra water is totally unnecessary. It just
brings the risk I suggested; if you give the baby water
during the hot scason, it will suck less, and less milk
is produced. I would strongly discourage this, as it
brings increased risk of infeetion. Last summmer was
very warm in Sweden, up to 30° to 35°C, and the
newspapers erroneously stated that one must give
extra water to breastfed infants. This is a very com-
mon belief, and in many traditional societies the
mothers say, “Oh, yes, yon have to give exfra
water.” This has very unfortunate consequences in
poor countries with a high risk of infection, espe-
cially during the hot scason, as we have shown an
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increased mumber of episodes of diarrhoea and jm-
pairment of short-term linear growth, even of head
circumference.

Dr. Victora

I have nothing to add to Professor Hanson’s comnment.

Dr. Garza

I would like to add a slight modification to what Pro-
fessor Hanson has said, which I think you would
agree with. Although what Professor Hanson has
said is certainly true of breastfed infants, because
the renal challenge of human milk is so low, that is
not true of children who are fed substitutes, because
the renal challenge is high enough that those chil-
dren do need extra water. It is very important that
we do not leave here thinking that all infants regard-
less of how they are fed don’t need extra water. I
realize that does not contradict what you said earlier.

Dr. Prentice

I just wanted to add to that the case in support of
prolonged breastfeeding, because that also scems to
provide water for children for long periods. Studies
in Bangladesh and elsewhere have shown that the
severity of dehydrating diarrhoea is reduced in chil-
dren who are still receiving breastmilk in the second
year of life, showing that it is a very important source
of clean water.

Dr. Rasmussen

I wish to put a question to Dr. Victora. In your pre-
sentation you seemed to indicate that there was a
period after the end of breastfeeding when the in-
fant was particularly vulnerable. Yet we have heard
elsewhere, particularly from Professor Howie, that
the positive benefits of breastfeeding seemn to go on
for some period of time, and there are others who
have reported the same fiuding. Those reports don’t
seem to be in accord.

Dr. Victora

They don’t seem to me to be in accord, either. I think
we always run the risk of lumping together all infec-
tions and different parts of the world in our breast-
feeding studies. There are so many variables that
may affect how breastfeeding may or may not pro-
tect uuder certain circumstances, Therefore I don’t
.think it is a surprise that we find apparently con-
tradictory results. We found particularly strong evi-
dence of a vulnerable period for dehydrating diar-
rhoea for three mouths after weaning. If, however,
we fook at diarrhoea mortality as a whole, there
is no evidence of a vulnerable period by the other

case-control study I presented. Overall, 62% of
those deaths were due to persistent diarrhoea, so
that we are talking about different syndromes with
different pathophysiologies. It may well be that this
vulnerable period is present for some infections but
not for others. I would like to see more studies sepa-
rating the different clinical types of diarrhoea to see
whether this is confirmed. You may remeinber that
my findings regarding otitis media were quite differ-
ent, showing a long carry-over effect of breastfeed-
ing, so that we are talking about entirely different
things.

Dr. Colombo

Dr. Victora, if I did not understand well, it is because
my English is limited. You spoke of a survey in
which you started from the death of the infant in
the hospital, and then you went back to get informa-
tion and calculated rates of mortality. What are the
numerator and the denominator of these rates?

Dr. Victora

The study was not only hospital-based. Eighty-five
per cent of the deaths occurred in the hospital, but
the data on the other 15% came from cemetery re-
gistries or from other registration offices, I have cal-
culated the odds ratios from the case-control study:
for example, the cross-product ratio in a two-by-two
table of exposure against disease. These odds ratios
correspond mathematically to the incidence-density
ratios. We could actually have shown the population
rates, because the entire population was under sur-
veillance, but in that particular presentation only
the relative risks or odds ratios are changed.

br. Garza

You concentrated most of your comments on the im-
pact of early weaniug. Would you care to comment
on the effects of delayed weaning? I know you have
studied this in the past, but do you have any recent
data that would help us evaluate how long breast-
feeding is protective?

Dr. Victora

No, I don’t. My studies go up to two years of age,
and I can find a protective influence on infection up
to that age.

Dr. Garza

What about the nutritional status?

Pr. Victora

The nutritional status studies we have carried out
tend to show that at some stage around one year of




Discussion

399

age, children who are no longer breastfed tend to
grow faster than those who are breastfed, showing,
therefore, an inverse association between growth
and breastleeding. Again, there are many caveats be-
cause this varies from society to society. Dr. Prentice
recently reviewed work from China showing the
opposite trend. I guess my reading of the ktera-
ture on breastfeeding during the second vear is that
most studies show this inverse association, that is,
breastfed babies grow less rapidly than babies who
are not breastfed. Nevertheless, there may be a num-
ber of confounding variables, self-selection and other
factors that may affect the association. On the other
hand, al] the studies on mortality or infection in rela-
tion to breastfeeding in the second year of life tend
to show a positive effect, although not all of them
are significant, as Dr. Menken mentioned yester-
day. So, we have this dilemma in the second vyear,
whether this poorer growth is enough to justify any
policy change, My feeling is that the positive effects
of breastfeeding are greater than the negative ones.

Dr. Garza

When you say growth, do you mean weight-for-age,
length-for-age, or both?

Dr. Victora

Different studies have looked at different things. My
own studies have shown a greater effect on weight-
for-length, but there are studies from other coun-
tries showing effects on length-for-age as well,

Profassor Hanson

You say they grow more, but do you know what is
optimal growth? Another question concerns your
mentioning the lasting effects of breastfeeding, 1 do
not think I have made myself clear on that point.
The newborn would have relatively few lympho-
cytes with which to respond against different micro-
organisms, Breastfeeding obviously enhances the
response, and the result is that there wilf be many
more lymphocytes in the baby to respond to each
micro-organism, which means that there will be
a lasting effect, because next time the immune
response will have many more cells to respond with
and wiil be more efficient. This would be a lasting
effect of the immune enhancement from breast-
feeding.

Dr. Prentice

I want to gef some clarification from Dr. Victora
about the effects he sees up to two years. Do you
mean you see effects in children who are still receiv-
ing milk for two years or in those who were exclu-

sively breastfed for three months and showed effects
for two years afterwards?

Dr. Victora

No, I was referring to children who were still receiv-
ing breastmilk in the second year of life.

Professor Howie

May I ask Professor Hanson a question? T was very
impressed by your data that showed lower re-
sponses to immunization in formula-fed than in
bottle-fed babies, My question is whether this leads
to any suggestion that bottle-fed babies with lower
antibody responses are more prone to the relevant
diseases, or are the levels of response still sufficient
to mount protection? This could obviously be im-
portant for disecases such as tuberculosis in Africa,
where the HIV epidemic is expressing itself very
strongly as an increased incidence of tuberculosis.

Professor Hanson

That is a very good question. Let me first say that the
control groups were rcally two groups on different
formulas, feeding at different protein levels. There
was no difference between those two, but the
breastfed group did better. Now, your question, of
course, requires that we know the protective level
of the antibodies we measure. That is known for
just a few infections, like rabies and Haemophilus
influenzae-type infections. Actually, we also know
the protective level for diphtheria toxin antibodies,
so there we could find an answer for you, but, other-
wise, I think we have to rely on the general principle
that more antibodies give a better chance of protec-
tion. On the other hand, I should add another obser-
vation we made with Dr. Cruz of INCAP (Institute
of Nutrition of Central America and Panama) in
Guatemala. If the mother is infected with diarrhoeal
agents during pregnancy, the antibodies she has
in her milk against certain pathogens come down
during the period of infection. Then they return
again. This may mean that it is important to prevent
maternal infection during lactation, so that the pro-
tection of the breastfed infant does not decrease.
We know the profection of the breasimilk relates
to the amount of secretory IgA antibody to cholera
bacteria and toxin and to Shigefla, Campylobacter,
and so forth,

Dr. Garza

Professor Howie’s question related to the quantity. I
know that you have also looked at the quality of the
antibody in mother’s milk in relation to the mother’s
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nutritional status. Are there any differences in the
quality of the antibodies that are made by breastfed
and bottle-fed infants, in terms of avidity and other
propertics?

Professor Hanson

What a nice question. I don’t know the answer, but
avidity is the capacity of the antibody to bind. The
more effectively it binds, the better it neutralizes tox-
ins, and the better it may protect. I den’t know the
answer, because nobody has done the study, which
needs to be done. Nevertheless, we have shown that
moderate undernutrition of the mother does not in-
pair the avidity of the milk antibodies.

Dr. Rasmussen

I have a question for Professor Hanson that is off
the subject of lactation. What you said this morning
would cause me to revise my teaching in maternal
health, so I wish to be clear about what you said.
You contended that the immune system conirols
pregnancy, if 1 am paraphrasing you correctly. I
would like you to confirm exactly what you said,
and ask you what mechanisms may be involved,

Professor Hanson

Two years ago I would not have believed this new
concept. There are a number of animal studies, and
now more and more human studies, to support the

conclusion that the cytokines from the maternal-
antipaternal imunune response are a driving force
during pregnancy. Thus, the trophoblasts are stimn-
lated to grow primarily by interleukin-3 (IL-3) and
granulocyte-colony stimulating factor (G-CSF). They
stimulate placental formation. The decidua is pre-
pared by cytokines to receive the blastocyst. Cyto-
kines induce the production of human chorionic
gonadotrophin (hCG) and progesterone, as well as
placentat proiactin. Cytokines finally induce the pro-
duction of the prostaglandins that result in delivery.
IL-8 comes in both at menstruation and at delivery,
so that a lot of neutrophils come in, surely to defend
the bleeding surfaces open to infections, but also to
provide the collagenase that opens up the cervix.
IL-6 induces the baby to produce surfactant protein
A, It all comes together in a most remarkable way.
This is the positive side, with an overweight of Ty2
cells driving and protecting pregnancy by produc-
tion of IL-3, IL-4, IL-5, IL-6, and IL-10. If there is a
predominance of the Tyl cells stimulated by IL-12,
then there may be too much interferon-y on tumour
necrosis factor-o {(TNF-2), resulting in infrauterine
growth retardation or even abortion. IL-13 can
down-regulate the Tyl cells to produce less inter-
feron-y. So the question is obvious: can we demon-
strate intrauterine growth retardation that can be
prevented by IL-107 Of the 20% of children with
low Lirthweight in Pakistan, 75% have intrauterine
growth retardation, and in India the figures are
even higher.
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Abstract

The literature reviewed in this article suggests that
breastfeeding positively influences cognitive develop-
ment. Studies comparing the effects of early feeding
methods on cognition consistently show mental test
score advantages for breastfed infants over bottle-fed
subjects. Also, breastfeeding may function as a buffer
against adverse developmental outcomes from early
traumatic events such as low birthweight or neuro-
logic insults. It is recognized that breastmilk contains
long-chain polyunsaturated fatty acids that are neces-
sary for the normal development of the retina and cere-
brum. Yet, breastfeeding may not always promote
optimal development in children. Infants breastfed by
mothers using alcohol or marijuana have lower scores
on developmental tests. Thus, while breastfeeding has
the potential for contributing to the healthy develop-
ment of infants, it may also be capable of ransferring
toxic substances known o interfere with normal
development.

Introduction

Human biology and psychology provide support for
the hypothesis that breastfeeding benefits mental de-
velopment. On the one hand, biochemical compo-
nents of breastmitk affect particular elements of the
neural circuitry that contribute to information pro-
cessing [1-3]. On the other hand, in addition to the
emotional ties that arise between mother and infant
from suckling, it is plausible that breastfeceding helps
the development of interpersonal communication be-
tween infant and caretaker [4].

Several lines of research bear on the issue of the
cffects of breastfeeding on mental development.

The authors are with the Department of Pediatrics in the
School of Medicine and the Program of International Nutri-
tion at the University of California, Davis, California, USA.

The most obvious is the search for a direct relation-
ship between the presence or absence of breastfeed-
ing, at one end, and measures of cognition, at the
other end. A second line, which has received little
attention in the literature, refers to breastfeeding
as a primary or secondary preventive agent, Finally,
there is research that raises a caveat to the idea that
breastfeeding can do ne wrong. At issue is whether
breastfeeding could operate as a developmental risk
factor by the transfer of toxic elements such as alco-
hol that could limit mental development.

Direct effects of breastfeeding

Several studics have attempted to test the hypothesis
that breastfeeding gives infants developmental ad-
vantages over those who are bottle-fed. Limitations
in research design prevented most of these studies
from carrying out a fair test of the hypothesis. By
definition, correlational studies do not address issues
of causality because of the uncertainty that all poten-
tial confounders have been controlled for.

Because developmental scales that are used to test
infants and toddlers do not assess the same psycho-
logical constructs as those assessed by intelligence
tests administered to older children, we have sepa-
rated studies of infants and toddlers from the remain-
ing studies, Longitudinal studies that include assess-
ments at both ages were placed in both age groups.

Infants and toddlers (table 1)

Five studies [5-9] are included in this group. All
used the Bayley Scale of Mental Development for
the developmental assessmentl. Because the study by
Rogan and Gladen {7] also included evaluations with
the McCarthy Scales at three, four, and five years of
age, we included their later results in the following
section.

The definition of the independent variable (feed-
ing method) varies among the studies and prevents

Food and Nutrition Bufletin, vol. 17, no. 4. © 1996, The United Nations University.
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pooling the data to draw any generalizations. For
example, the number of types of feeding methods
ranges from two [6] to five [7]. Likewise, the nutri-
ent composition of the formulas given to the bottle-
fed babies was generally not reported, and the
nature and number of potential confounders ac-
counted for and the socio-economic status (SES) of
the subjects varied among studies.

None of the studies reported significant differences
among any of their feeding groups during the first
11 months of life. The carliest differences were ob-
served at 12 months. For example, Morrow-Tlucak
et al. {5] reported that at 12 months the mean
Mental Development Index (MDI) of exclusively
bottle-fed infants was 10 points lower than that of
the babies who were breastfed for at least four
months (p < .05) (table 1).

After the first year of life, bottle-fed babies consis-
tently obtained lower MDI scores than the respec-
tive comparison groups with the longest periods
of breastfeeding. The intergroup differences ranged
from 3.5 [8] to 13.9 {5] MDI points. However, there
are inconsistencies in the data. For example, on the
one hand, Temboury et al, [6] reported that infants
breastfed for more than three months had higher
MDI scores than bottle-fed babies (table 1). On the
other hand, breastfeeding from 5 to 19 weeks did
not give an advantage over bottle-feeding in the
Rogan and Gladen [7] study (table 1).

Developmental scales generally lack the sensitivity
to detect subtle delays in mental development during
the first year of life (see, for example, ref. 10). It is
therefore not surprising that the MDI scores of the
bottle-fed and breastfed babies in the studies cited
above first appeared after 12 months of age. Of im-
portance here is that the MDI obtained during the
second year of life is generally a modest predictor
of later intelligence [11]. Pearson correlations be-
tween MDI scores and later intelligence quotient
(IQ) scores are generally less than 0.50, Conse-
quently, the developmental significance of the ob-
served MDI differences is questionable. A conserva-
tive conclusion is that, during the second year, the
behavioural repertoire of the breastfed baby is
broader than that of the bottle-fed baby,

Children (table 2)

In addition to a study published in 1929 [12], we
found three studies [7, 13, 14] that reported the com-
parisons of scores from intelligence and school
achievement tests in childhood of breast- and bottle-
fed subjects. As with the studies of infants and
toddlers, these studies do not constitute a homoge-
neous set. There are differences in the ages at the
time of testing, in the tests administered, and in the
number and nature of the confounders accounted

for. In one study [7] the last assessment occurred
at 5 years of age, and in another [14] the subjects
were tested up to 15 years of age. The tests also
differed. For example, Rogan and Gladen [7] used
the McCarthy Scales for the assessment of pre-
schoolers, whereas Fergusson et al. {13] used the
Peabody Picture Vocabulary Test for pre-schoolers,
the Stanford-Binet Scale for five-year-olds, and the
Wechsler Scale for seven-year-olds. Rodgers [14]
used a picture intelligence test and tests of specific
cognitive abilities {e.g., mathematics).

The studies of children generally included large
samples, ranging from 383 {12} to more than 5,000
[14], and found relatively narrow numerical differ-
ences between groups to be statistically significant.
An evaluation of the importance of this issue, how-
ever, must consider the consistcncy of the findings
across studies. The results form a distinct pattern.
Independently of age and the tests used, subjects
who were breastfed generally had higher IQs and
achievement scores than those who were bottle-fed.
For example, a study in Great Britain compared the
performance of 1,291 exclusively breastfed (dura-
tion not specified} and 1,133 exclusively bottle-fed
subjects in tests of sentence completion at 15 years
of age [14] (table 2). The breastfed subjects ob-
tained consistently higher scores than the bottle-fed
subjects.

Probiems of studies of direct effects

There are two salient features in the studies of both
infants and toddlers and of children. One is the
weakness of the correlational design, which pre-
cludes conclusive inferences. The other is the consis-
tency across studies in different populations and so-
cial contexts of the cognitive advantage of breastfed
over bottle-fed subjects. Although the second fea-
ture cannot compensate for the weakness of the
first, it strengthens the scientific merit of the original
hypothesis.

The search for direct effects of breastfeeding on
mental development has closely followed the pre-
scription of the main-effect model in the biomedical
literature. This model posits that exposure to a par-
ticular influential factor or event during critical
carly periods of brain growth results in structural
changes that, in turn, determine the presence of a
particular developmental outcome. At issue here is
that this model is rarely indicated today in research
on developmental psychobiology, because more often
than not it has not worked (see, for example, Sameroff
and Chandler [15]). Theoreticians argue that the in-
fluences on development are multiple and interac-
tive, and that one single determinant seldom causes
the type of effects attributed to breastfeeding [16].
In the particular area of developmental risk, it has
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been shown that it is generally the number of risk
factors to which an organism is exposed, rather than
the nature of the factors, that influences cognition
{17,18].

In conclusion, shortcomings of design have pre-
vented a fair test of the hypothesis that breast-
feeding confers developmental advantages to infants.
However, the consistency in the results strengthens
the scientific merit of the hypothesis and indicates
future experimental research, with the admonition
that the magnitude of the effects is not likely to be
large. Future research should be rooted in basic con-
temporary premises of human development, which
underscore the influence of interactions between de-
velopmental determinants.

Bonding

In addition to providing nourishment for the infant,
the act of breastfeeding has been associated with
the establishment and promotion of the mother-
child relationship. It has been proposed that the
physiological changes that occur during breastfeed-
ing may be related to the occurrence of emotional
changes in the mother [19]. That is, it is suggested
that breastfeeding may enhance a mother’s feelings
of connectedness with her baby, which, in turn, posi-
tively influences the developing mother—child bond.
However, the data to support this notion are weak,
at best. In fact, the concept of bonding has been
described as “scientific fiction” {20},

Preventive effects

The potential preventive effects of breastfeeding
may be divided into primary effects, by which breast-
feeding would prevent a nutritional deficiency
known to have adverse effects on mental develop-
ment, and secondary effects, by which breastfeeding
would protect the development of cognitive func-
tion from the adverse effects of an carly neurologic
disorder.

Primary prevention (table 3)

Although there are no published studies addressing
this issue head-on, sufficient relevant information
exists to document the role of breastfeeding as a
primary preventive factor. Iron deficiency is asso-
ciated with developmental delays among infants and
toddlers [21]. In addition, although there are dis-
crepancies in the data, well-controlled clinical trials
have shown that the developmental delays of babies
with iron-deficiency anaemia are reversed following
iron repletion therapy [22].

The iron in breastmilk is of low concentration but

is highly bioavailabie, so that breastfed infants are
significantly less likely to become iron-deficient dur-
ing the first six months of life than bottle-fed infants,
especially infants fed cow’s milk [23]. Thus, if breast-
milk prevents anaemia, it also prevents the develop-
mental delays associated with anaemia.

Further support for this argument is found in a
randomized, controlled trial recently conducted in
Canada on the preventive effect of iron-fortified for-
mula [24] (table 3), Two groups of infants up to two
months of age were randomly assigned to receive
Enfajac with 12.8 or 1.1 mg elemental iron per liter.
Subsequently, the Bayley Scales of Infant Develop-
ment tests were administered to the subjects at 6, 9,
12, and 15 months of age. The treatment-by-time in-
teractive term of an analysis of variance accounted
for a significant portion of the variance of the Psy-
chomotor Development Index (PDI). In particular,
there were significant differences in the expected di-
rection between groups at 9 and 12 months. Fortified
formula prevented the delays in psychomotor devel-
opment observed in those who received low-iron for-
mula. No differences were observed in the MDI.
Since the MDI is a poor indicator of mental develop-
ment during the first 12 months, the absence of dif
ferences in MDI is not surprising.

In conclusion, when infants are artificially fed
without iron fortification, breastfecding is likely to
operate as a shield against developmental delays as-
sociated with iron-deficiency anaemia. This is par-
ticularly true in low-birthweight infants, who are at
high risk for iron-deficiency anaemia [25]. However,
exclusive breastfeeding after six months of age is not
likely to have this effect against iron-deficiency anae-
mia {26].

Long-chain polyunsaturated fatty acids (LC-
PUFA) are components of neural tissue, and recent
research on their effects on selective neural function
in laboratory animals and humans provides strongly
suggestive evidence of the potential contributions of
breastmilk to cerebral function {27, 28]. Briefly, LC-
PUFA, particularly arachidonic and docosahexae-
noic acids, play important roles in the development
of the retina and cerebrum, and deficiencies of these
in laboratory animals and low-birthweight infants
may cause selective dysfunctions in visual function
and learning [1, 27].

In utero, effective transfer from the mother across
the placenta satisfies the need for LC-PUFA in the
foetus. Later, maternal milk, a rich source of docosa-
hexaenoic acid, meets the needs of the young infant
{29]. Generally, however, the contents of docosahex-
aenoic acid in formula are insufficient for newborns
or young infants, as demonstrated by the low plasma
levels of docosahexaenoic acid in formula-fed infants
and by visual function differences between breastfed
and formula-fed infants [29-31]. In one study, pre-
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term (four months adjusted age) and full-term in-
fants who were fed human milk performed sig-
nificantly better than forinula-fed infants in tests of
visual evoked potentials and of preferential looking
acuity. Further, at 36 months the breastfed term in-
fants also performed better than the formula-fed
term infants in dot stereo acuity and letter-matching
ability tests {1].

A recent study [32] compared the developmental
test performances of three groups of subjects receiv-
ing human milk, conventional formula (with LC-
PUFA precursors), or an experimental formula sup-
plemented with pre-formed LC-PUFA (table 3). All
cligible subjects were between 37 and 42 weeks
gestational age, were free of any type of diagnosable
disorder, and had five-minute Apgar scores of 7 or
better. Mothers of 30 of the subjects chose to breast-
feed their babies. The remaining subjects were ran-
domly assigned to receive either the conventional
formula (n=31) or the experimental formula
(n=29).

A psychomotor developmental test (Brunet-
Lezine) was administered to 86 of the subjccts at
age four months {iwo subjects in the conventional
formula group and two subjects in the experimental
formula group could not be tested). The Brunet-
Lezine Test assesses gross and fine motor function,
social responses, and language. A developmental
quotient score is obtained from scores on the sub-
scales. The mean score on the Brunet-Lezine Test
for all subjects was 101 (SD =11) and the range
was 80-136, similar to the standardized values re-
ported by the authors of the test. Infanis receiving
the LC.-PUFA-enriched formula or human milk
scored significantly higher. (105.3 and 102.2, respec-
tivcly) on the Brunet-Lezine Test than the subjects
receiving the conventional formula (96.5). There
were no differences among the three groups in pa-
rental and socio-cconomic variables. Blood analyses
for a subgroup of infants revealed that fatty acid
levels were higher for the infants receiving the LC-
PUFA-enriched formula or human milk than for the
infants receiving conventional formula.

Although these and other similar studies {33] help
our understanding of the relations among breast-
milk, LC-PUFA, and cerebral function, they do not
speak directly to the question of the contribution of
breastinilk to the growth of intelligence. Neither
theory nor empirical data suggest that visual acuity,
visual evoked potential, or letter discrimination dur-
ing the first months of life are precursors of the de-
velopment of central information processing or of
abilities that constitute the cornerstones of intelli-
gence. Further, although the Brunet-Lezine Test, the
Bayley Scale of Mental Development, and other de-
velopmental scales are useful tools to describe the
behavioural repertoire of four-month-old infants, in

most cases developmental scale scores obtained at
that early age do not predict later developmental
scale performance even at the end of the first year
of life. Developmental scales administered in early
life do not measure cognition.

Secondary prevention (table 4)

At issue here is the potential protective effect of
breastfeeding against the sequelae of prematurity or
an early neurologic disorder. Lucas and collabora-
tors [34--36] have published a series of articles on
the short- and long-term effects of breastfeeding
and formula-feeding on the performance on develop-
mental and IQ tests by children born prematurely
with very low birthweights (1,850 g). The basic de-
sign is that of a prospective, randomized trial in five
centres to assess the effects of diet on neuroedevelop-
ment (table 4). A limitation of these studies is that
the definition of the samples is very limited, and the
articles do not discriminate between the subjects who
participated in the different studies. Further, the di-
rection of the hypothesis tested in each study is not
clearly indicated.

A study published in 1989 [34] compared the de-
velopment of pre-term infants admitted to the neo-
natal units in Cambridge, Ipswich, or King’s Lynn,
England, from 1982 to 1984, who were randomly as-
signed at birth to either donated banked breast milk
{BBM) or pre-term formula (PTF) (2 g protein, 0.335
MJ; 35 mg phosphorus; 70 mg calcium; 45 mg so-
diuny, 100 ml) as the sole diet. The mothers in this
trial (trial I) had chosen not to provide their own
milk to their offspring. In trial 11, comparisons were
also made among the offspring of women who
elected to express their own milk to feed their chil-
dren. These children were also randomly assigned
to either BEM or PTF to supplement their intake
from maternal milk. The diets were discontinued
when the children were discharged fromn the neo-
natal unit or when their body weight was at least
2,000 g. Comparisons were made at nine months of
age on their performance in the screening inventory
of Knobloch et al. [37], which includes five develop-
mental areas (adaptive, gross motor, fine motor, lan-
guage, and personal-social). This assessment tool is a
screening inventory rather than a developmental
scale, and is not generally recognized as a test of
intellectual development, as suggested (p. 320) by
the authors. A neurologic examination (Amiel-Tison
and Grenier) was also administered to the children,
who were classified as normal, equivocal, or impaired.

When the data from Dboth trials were pooled at
nine months of age, the subjects who had received
PTF, cither as the sole diet or as a supplement, had
significantly higher scores in the adaptive, fine motor,
language, and personal-social areas than those who
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had received BBM. Further, in trial II those subjects
who had received PTF had a higher developmental
quotient than those who had received BBM, as well
as higher scores in the adaptive, language, and
personal-social subscales. A finer analysis showed
that among those who had received some milk from
their own mothers, those who had received more
than 50% of their total intake from BBM were at
the highest disadvantage. Moreover, the covariation
between diet and developient was stronger among
those classified as small for gestational age (below
the 10th percentile).

A natural conclusion from this study is that at nine
months of age, pre-term babics who were fed a PTF
with the specifications listed had a developmental ad-
vantage over those fed BBM. The authors note that
part of the developmental importance of this finding
is that the screening inventory includes many of the
items of the Gesell Schedule, which is a good predic-
tor of later intelligence. However, in contrast to this
claim, a vast body of literature on infant develop-
ment shows that the predictive validity of devel-
opmental scales administered during the first 12
months of life is not different from zero [11]. In our
view, the reported differences in the performance of
pre-term infants fed PTF and BBM are anccdotally
interesting but of limited developmental significance
over the long term.

In a follow-up at 18 months of age, Lucas et al.
[35] assessed 387 of the infants in the original sam-
ple with the Bayley MDI and PDI scales. In contrast
to the nine-month follow-up, no advantage was
found for subjects receiving PTF; infants fed with
BBM performed about as well as subjects receiving
PTF on both the MDI and PDI scales. Additionally,
no significant differences were found for MIDI or PDI
scores when the subjects were grouped according to
whether or not they received mother’s milk as a sup-
plement. The authors suggest that the failure to find
results in the same direction as the nine-month
follow-up may be due to the subjects’ recovery
from earlier nutritional deficiencies.

In a 1992 article, Lucas et al. [36] reported the
effects of breastmilk fed to pre-tern babies on intel-
ligence quotients obtained seven to eight years later
(table 4). In this second study, the subjects were ad-
mitted to the special-care baby units in Cambridge,
Ipswich, Kings Lynn, Norwich, and Sheffield be-
tween Jannary 1982 and March 1985. Two of these
care units (Norwich and Sheffield) were not in-
cluded in the study published in 1989, Also, in the
first study the subjects were selected up to 1934,
whereas in this second study the recruitment ex-
tended to March 1985, The authors do not specify
the degree of overlap between the subjects in the
1994 study [35] and those in the present study. How-
ever, they do suggest that both fall out from the same

clinical trial and follow the same design, One feature
of the 1992 publication is that it does not include
data on the subjects who received only BBM.

At 73 to 8 years of age, the subjects who had
received milk expressed from their own mothers
(group 2) had higher IQs than the children whose
mothers chose not to provide breastmilk for them
(group 1). In particular, the differences were ob-
served in the Verbal Performance and Overall Scale
(group 1, 92.8; group 2, 103) of the Wechsler Intelli-
gence Scale for Children. According to an analysis
within group 2 of the snbjects who received breast-
milk from their mothers in comparison with those
who did not, the overall 1Q of this last snbgronp
(94.8) was similar to that of group 1 (92.8), and both
groups had significantly lower IQs than children
whose mothers were successfnl in expressing milk
(103.7). A final analysis restricted to the children of
the successful mothers showed a dose—response rela-
tionship between mother’s milk and subsequent 1Q.

In conclusion, feeding maternal milk to pre-term
babies with very low birthweights improved their
middle-childhood 1Qs, as compared with 1Qs of pre-
term babies who did not receive maternal milk (and
who received PTF, matmre, pasteurised donor drip
breastmilk, or term formuia). The authors con-
cluded that the data supported the cansal hypothesis
that breastmilk promotes the neural development
of pre-term babies. They fonnd additional support
for their hypothesis in the existing information that
human milk contains various factors, such as long-
chain lipids, that might affect nervous system devel-
opment. This itnpressive set of findings requires con-
firmation by other laboratories and a contrel for the
cxtent to which the mothers who succeeded in ex-
pressing milk did or did not differ in their child-
rearing practices froimn the remaining mothers.

Lanting et al. [38]} studied the relation between
feeding method and neurologic functioning at nine
years of age (table 4). Three groups of children
were formed on the basis of a neonatal neurologic
examination. One group (n=160) was defined as
nenrologically abnormal {e.g., hemisyndrome, hypo-
tonia, hypertonia) at birth; a second group consisted
of a random sample of children (n = 322) with minor
abnormalities (¢.g., mild hypotonia); and a random
sample of normal children formed a third group
(n = 322). Nine years after birth, a standard neuro-
logic examination was given to the children in the
three groups and they were again reclassified as nos-
mal, having minor neurologic dysfunction (two cate-
gories), or abnormal. In addition, information was
obtained at this new examination on early feeding
practices, and three feeding groups were formed:
exclusively formula-fed, breastfed plus formula-fed
within the first three wecks of birth, or exclusively
breastfed for at least three weeks.
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Across groups, at nine years of age the children
who had been exclusively breastfed were neurologi-
cally betier off than the formula-fed children. More-
over, among the children classified with minor neu-
rologic dysfunction during the neonatal period,
those who had been breastfed were less likely to
have minor neurclogic dysfunction. In particular,
the frequency of minor neurologic abnormalitics
was twice as high for formula-fed children as for
those who were breastfed. The authors suggested
that the type of feeding during the first weeks of life
plays a role in later neurobehavionral development.

Of interest here is a retrospective stndy published
in 1977 which showed that early feeding history
predicted learning disorders [39] (table 4). The
frequency of breastfeeding was compared in iwo
groups of children: 29 children referred to a paedia-
tric neurologist because of learning disorders and 53
children seen in the same office because of neuro-
logic conditions other than learning disorders. In
the latier group, 47.2% of the children had been
breastfed, compared with only 13.8% in the former
group. The intent of this comparative study was to
test the hypothesis that the high protein content (1.5
to 3.3 g/100 ml) of the formula contributed to the
evolution of learning disorders.

Breastmilk as risk factor {table 5)

Two studies are reviewed here that address the ques-
tion of whether breastmilk operates as a risk factor
by the transfer of toxic substances from the mother
to the infant [40, 41]. Because of their correlational
nature, these studics have limitations in design simi-
lar to those discussed above regarding the direct
effects of breastmilk. There is no way of discrimi-
nating between group differences due to the inde-
pendent variable and those due to confounders, nor
can the effects associated with the prenatal and post-
natal periods be separated. A particular concern is
whether the use of a toxic substance is associated
with caretaking behaviours that hinder rather than
foster development.

The first study was a prospective, longitudinal
study that tested the effects of alcohol consnmption
during the lactation period on mental and motor de-
velopment at 12 months of age [40]. The subjects
were 400 middle-class infants. The independent vari-
able was represented by a score that indicated the
infant’s exposure to alcohol through breastmilk.
Maternal reports of daily alcohol consumption were
obtained along with reports of the number of breast-
feeding days per month. These scores were then
related to the Bayley PDI and MDI scores at 12
months of age. A statistically significant linear trend
was observed between alcohol consumption and PDI.
A comparison of the end points of this continuum

shows a difference of 19 PDI points (>>1 standard de-
viation) between infants of mothers who consumed
no alcohol and those with the highest consumption.

The second study, which was also longitudinal and
correlational, examined the potential effects of the
use of marijuana during lactation on the mental and
motor development of the offspring [41]. Of impor-
tance here is that marijuana appears in the milk of
lactating women who use the drug [42}. The crite-
rion for inclusion in the study was breastfeeding for
at least two weeks, As in other studies, the Bayley
MDI and PDI scores were obtained from all infants
at 12 months of age. Again, although there were no
differences between children of users and non-users
of marijuana in the MDI, there was a clear trend in
the expected direction for the PDI. The mean PDI
of the infants of mothers with 0 days of exposnre
was 102, whereas that of the infants with 15 to 30
days of exposure was 90.

As noted, inherent limitations of correlational
studics prevent conclusive inferemces. Moreover,
even under controlied conditions, data from two
studies alone are generally insufficient to guide
policy. Therefore, definitive recominendations re-
garding breastfeceding for mothers who consume
alcohol and marijuana are unwarranted. However,
the findings are suggestive and indicate a need for
further information.

General discussion

Breastfed children have a modest advantage over
artificially fed children in developmental scales, IQ
tests, and tests of particular cognitive processes.
Although no definitive conclusions on causality are
warranted, the consistency of the findings across
studies carried out in different populations and
social contexts is quite remarkable. These suggestive
findings point to the need for experimental studies
leading to conclusive statements,

In addition to limitations of design, the studies
have had a restricted focal concern, first, on main
effects, and second, on products of development
such as IQ or psychomotor indexes, Possible differ-
ential effects of breastfeeding as a function of con-
textual {e.g., social and economic) factors and orga-
nismic status have been disregarded. There is also
suggestive evidence that the duration of breastfeed-
ing may have an effect.

Rather than focusing on developmental outcomes,
studies should also examine the contributions of
breastfeeding to the processes of development. In
this line of reasoning, we believe that a particular
area of enormous potential is the assessment of
the role of breastfeeding in the formation of secure
attachment in early childhood. Besides their univer-
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sality, breastfecding'and attachment have had signif-
icant evolutionary value, and their interconnected-
ness could well have served human adaptation.

The suggestive evidence that Dbreastmilk con-
tributes to the healthy mental development of pre-
mature infants is impressive. Moreover, the use of
breastmilk as an experimental variable provides
guidelines for future research with at-risk and nor-
mal newborns. Even though the data refer to prema-
ture infants with very low birthweight, these findings
contradict much of the contemporary theorizing and
research data on the causes and risk factors of devel-
opment. As noted above, we accept that the causes
of development are multiple and interactive, and
that individuals reach the same end point by differ-
ent developmental trajectories [43, 44]. It is indeed
curious that differences in feeding for 27 days coukl
orient development along very different courses.
There is a great need to replicate these findings,
which are of major importance to clinical paediatrics.

The external validity of these data is limited, and
their relevance for populations where malnutrition
is endemic is questionable. The high prevalence of
low birthweight in third world countries is attributed
primarily to the number of small-for-date newborns
{45, 46]. Pre-term birth is a condition that is more
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Discussion of paper by Pollitt and Kariger

Dr. Colombo

An expert [rom the Institute on Brain Research in
Frankfurt, who specialized in the growth and devel-
opment of the brain in children, was sitting here a
few months ago, and I asked him, “How long do
these developnients fast?” I was expecting him to
say for two or three years, but he said until puberty,
Certainly, if there are clear differences, he said that
they may show up at 12 months; but if we have to
wait a long time, so many confounding factors inter-
vene that the analysis may fail to give clear answers.
As a layman, I can see that this would be a problem
for the analysis. Now, I wish to give the floor to more
respected colleagues. Thank you.

Dr. Lawrence

I am intrigued by the comment you made at the end
that an area of enormous potential was assessing the
role of breastfeeding in the formation of secnre at-
tachment in early childhood. Do you think of that
as a maternal behaviour or an infant behaviour or
both, and, if so, what is the mechanisin that you pos-
tulate? This is particnlarly interesting in light of the
question you asked me yesterday abont the weak-
ness of the evidence of maternal behaviour.

Dr. Pollitt

Infant attachment to the caretaker (biological or
surrogate mother) is first observed at six to eight
months, and it generally stems from the continnous
social and emotional interactions between both
meinbers of the dyad. It is theorctically plausible
that interactions leading to attachment are induced
and sustained by behaviours or behavioural cues of
both the infant (for example, smiling) and the care-
taker (for example, scent of the nipple). Breastfeed-
ing would provide a medium for the presence of
particular behavioural interactions (for example,
sucking and milk release) that would help the devel-

opment of secure attachment between the infant and
the caretaker.

Dr. Lawrence

Do you see this attachinent in the breastfed infant as
being singularly different from that of the bottle-fed
infant?

Dr. Pollitt

I do not know, but I suspect this is the case because
bottle-feeding and breastfeeding represent different
behavioural systems, including similar and distinct
behaviours of both parties. For example, the organi-
zation of sucking behaviour occurs earlier in the
breastfed infant than in the bottle-fed infant, and
the scent of the mother’s nipple is different from the
scent of a nipple on a bottle. Further, whereas the
composition of maternal milk changes during feed-
ing, this does not happen in artificial feeding., These
differences between bottle-feeding and breastfecding
might be independent of the social and emotional
development of the child. Nevertheless, the nature
of the behavionrs snpports the proposition that
there is scientific and programmatic merit in testing
the hypothesis in the field.

Dr. Garza

I'd like to explore your comment that even if we
accept the validity of the present findings, with all of
their Hmitations, the differences between breastfed
and bottle-fed babies are rather modest. If we think
of them as half a standard deviation, I agree with
your assessment for those ranked around the mean.
That is, I don’t know whether half a standard devia-
tion in either direction would have mnch functional
significance. If, however, those differences are homo-
geneously distributed, they conld theoretically have
an enormous adverse impact on the number of func-
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tionally impaired people. Or the converse might be
true: you would almost double the number of gifted
people. Is there any reason to suspect that improve-
ment would not be distributed homogeneously? Or
is this such a theoretical construct that it has no
merits?

Dr. Pollitt

The question refers to two separate but related
issues. One is whether the alleged effects of breast-
feeding are equally distributed along the entire dis-
tribution of scores, whatever cognitive measures are
used. I do not have an answer, and I doubt whether
at present there are relevant data to address this
question. The second issue is the behavioural signif-
icance of the effects of breastfeeding on cognition.
Even though the effects reported were relatively
modest, they could still have significant developmen-
tal fmportance if they were found in different cogni-
tive areas. Behaviourally, small benefits over a wide
range of cognitive domains (for example, short- and
long-term memory, attention, concept formnation,
and vocabulary) may be more advantageous than
large benefits over a single domain (for example,
short-term memory).

Dr. Garza

In relation to the commment made by Dr. Colombo,
it may be useful for you to comment on the rather
extraordinary finding fromn Guatemala that a limited
intervention during gestation and the first 3 years of
life was still of functionai significance 15 years later,
despite the fact that nothing had been done to sus-
tain the intervention.

Dr. Poliitt

The study involved four rural communities. Pregnant
and lactating women and children up to the age of
seven years participated in this study from 1969 to
1976, Two of these communities received a high-
energy (180 kecal x 180 ml) and high-protein (11.5 g
% 180 mi) supplement called atole, and the remain-
ing communities received a low-energy supple-
ment (one-third of that in atole). A 1988 follow-up
showed that those in the first group performed signif-
icantly better than those in the second group in a
wide range of cognitive tests (for example, arith-
metic, reading comprehension, and vocabulary).
The data necessary to explain the mechanisms be-
hind these effects are unavailable. It seems likely,
however, that two different sets of mechanisms
were involved. One is that atole made a difference
in the development of particular areas in the brain
or in the neurofransmitter systems that facilitated

cognifive function. The other involves the benefits
of atole on physical growth, neuromotor matura-
tion, activity level, and interactions with the social
and physical environment. These advantages pooled
together could have increased the educational op-
portunitics of the children and fostered cognitive
development.

Dr. Woolridge

I have two questions. The first regards the two slides
on alcohol and marijuana use. If I understand themn
correctly, they both refer to breastfeeding mothers.
Are there data from those studies to show what
sort of effect you would get for non-breastfeeding
mothers? One may assume that use of alcohol and
marijuana may affect other aspects of the mother—
child relationship. The effect could lead to lower de-
velopment in the children of users. For my second
question, I wanted some clarification on the issue
of pre-term births. I think I read in the reviews
by Villar and Belizdn that the proportion of low-
birthweight babies who are pre-term is smaller in de-
veloping than in developed countries because there
are so many infrauterine-growth-retarded babies.
Because the figures for pre-termn births are ex-
pressed proportionately does not necessarily mean
that the incidence of pre-term births is lower in less
developed countries.

Dr. Pollitt

I agree with what was said regarding the prevalence
of low-birthweight babies in developed countries and
have nothing to add. I also agree with the speaker
that mothers who bottle-feed their infants and use
alcohol and marijuana might hinder the develop-
ment of their offspring through different channels.

Dr. Victora

When we are looking at contaminants in breastmilk,
we must realize that the alternatives to breastmilk
can have contaminants, too, although they may be
of different types. In New Zealand recently, the
soya bean milk formula was found to have ocstro-
gens, and the babies’ infake was equivalent to about
12 pills per day, which is quite significant. T was won-
dering what is the effect of low-lead exposure on 1Q,
because we are trying to get lead out of petrol and
similar things because of its effects on children.

Dr. Pollitt

There is no consensus on the cut-off point that
should be used to define elevated lead levels in the
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blood. Recently, the cut-off point in the United
States was lowered to 10 gg/fdi (0.48 gmol/L). Never-
theless, the World Health Organization stil]l uses the
former cut-off point. Studies on the effects of cle-
vated lead levels on cognition in children are limited
by problems of research design. The use of experi-
mental protocols is precluded because of obvious
ethical concerns. Further, strong criticisms have
been made of the validity and reliability of the data
collected. In my view, there is still no evidence to
support the contention that cerebral function is at
risk with blood lead levels less than 25 parts per
million.

Dr. Garza

What level of lead exposure would be needed to
effect a change of one-half of a standard deviation
in IQ?

Dr. Pollitt

I do not know.

Dr. Hartmann

How is it possible to differentiate between the effects
of marjjuana or alcohol on the infant through the
maternal milk and the dircct effects during gesta-
tion when the mother was also using alcohol or
marijuana?

Dr. Pollitt

The published studies do not discriminate between
the effects on the offspring of the mothers’ consump-
tion of drugs (alcohol or marijuana) before and
during tactation. The authors, however, caution the
reader against drawing unwarranted conclusions.



The cultural context of breastfeeding and

breastfeeding policy

Penny Van Esterik

Abstract

Breastfeeding is not instinctive behaviour but is de-
pendent on learning and is, therefore, influenced by
social and cultural factors. Thus, the social sciences
as well as the biological sciences should be engaged
in explanatory research about breastfeeding. To re-
build breastfeeding cultures to protect, support, and
promote breastfeeding, a biocultural model of breast-
feeding and child care that takes a broader view of
culture must be developed: a view that attends more
to differences than similarities, that provides more de-
tailed contingencies of context, that is more sensitive
to the forces that constrain women’s lives, and that
can be more directly linked to policy-making. This
article explores the interdisciplinary nature of breast-
feeding research and suggests some areas where
anthropological theory and method could be put to
better use {0 ask new research and policy questions
about breastfeeding.

Introduction

Breastfeeding is the epitome of a biocultural phe-
nomenon in which the processes of biology and cul-
ture are inextricably linked [1]. It is not instinctive
behaviour but is dependent on learning; it is, there-
fore, influenced by social and cultural factors. Be-
cause breastfeeding is at the interscction of biologi-
cal and cultural processes, the social sciences as
well as the biological sciences should be engaged in
explanatory research about breastieeding. This arti-
cle explores the interdisciplinary nature of current
breastfeeding research and examines cultural factors
and cultural context as two different ways to ap-
proach the “cultural” in ‘“‘biocultural.” I suggest
some areas where anthropological theory and

The author is with the Department of Anthropology at
York University in Toronto, Ontario, Canada.

method could be put to better use in breastfeeding
promotion and conclude that breastfeeding policy
can be influenced by social science research.

Interdisciplinary nature of breastfeeding
research

The participants in this Workshop come from many
different disciplines but share a commitment to re-
search and policy to strengthen breastfeeding. To
work profitably together, we must acknowledge dis-
ciplinary differences. These differences emerge out
of hundreds of years of Western philosophy and
logic that have kept the sciences, social sciences,
and humanities apart—or, in the case of breastfeed-
ing, brought them together on biomedical terms.
Anthropology straddles these divisions and per-
mits an easier integration of the biological and the
cultural.

Interdisciplinary work is not easy, as the different
epistemological assumptions of each discipline need
to be acknowledged. The term “*biocultural” stresses
the relation between biology and culture and,
hence, is important for our discussions of breastfeed-
ing and society. Most research on breastleeding,
however, examines either the cultural or the biologi-
cal aspects, The few people who put the two together
often write and speak as if the biology part provides
unquestioned facts, and the culture part provides the
less important, ephemeral context.

Medical anthropology has been found to be
“a powerful tool for reassessing what is taken as
natural and normal in connection with the human
body” {2]. Science has determined generalities or
laws about breastfeeding, many of which have been
reviewed at this Workshop. But generations of
mothers who breastfeed their children have also
formed some generalities about the process. Our
task should be to bring these two kinds of general-
ities or laws into a specifiable relation with each
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other, not to dismiss one, or to reduce onec to the
other. Millard [3] notes that the “guidelines” that
Mexican women have about infant feeding are prin-
ciples; that is, they are statements of natural tenden-
cies or laws, conceptualizations of ultimate causes,
and guides to practice. These guidelines also have
commonalitics with scientific practice. Application
of cultural principles involves logic and situational
decision-making on the part of the mother. These
principles are used in conjunction with other sets of
principles, such as the humoral system, to decide
how individual infants should be fed.

Some concepts hinder and others enhance commu-
nication across disciplinary boundaries. In the past,
“culture” and “cultural factors” have been used in
ways that have not always increased understanding
of infant-feeding practices or encouraged interdisci-
plinary collaboration between anthropology and the
health sciences. As a term such as culture crosses dis-
ciplinary boundaries, its meaning and significance
often change.

Defining culture and stating that cultural factors
are important for understanding infant-feeding deci-
sions does not alter the fact that the concept is very
difficuit to use. Just as biologists have difficulty
agreeing on a definition of life, theologians on a defi-
nition of God, and doctors on a definition of health,
anthropologists seldom agree on a definition of cul-
ture. We are unlikely to be able to find narrowly de-
fined or easily measured cultural variables or indices
to capture the variations within or between different
infant-feeding patterns. Continuing to search for
these elusive cultural factors may result in culture
being blamed for generating attitudes and beliefs
that are seen by health planners as obstacles that
must be overcome by education.

Cultural factors in biomedical models

What sociocultural factors have been singled out
for integration into biomedical and epidemiologic
models of infant feeding? Common factors include
religion, marital relationship, family composition,
residence pattern, and values. Qualitative data have
been used successfully to support findings from epi-
demiologic and biomedical research, but qualitative
data can also be used to raise new questions and ex-
amine relations that are not amenable to reductionist
models. Questions about values, attachment, nurtur-
ance, and sexuality-—all intimately connected with
breastfeeding and society-—require interpretation
from social science paradigms.

There is in the literature on Lreastfeeding clear
agreement that maternal attitudes towards breast-
feeding and bottle-feeding are culturally condi-
tioned and, indeed, influence infant-feeding deci-

sions. The most widely accepted method in health
and nutrition resecarch is the construction of knowi-
edge, attitude, and belief questions that can be ad-
ministered by a single context questionnaire, where
respondents are asked whether, or fo what extent,
they agree or disagree with a statement about infant
feeding. Scores on these questions may then be re-
lated to a mother’s actual infant-feeding decisions.

There are numerous problems with this approach.
Infant feeding in general and breastfeeding in partic-
ular are very personal and emotionally charged sub-
jects. For this reason, it is difficult to obtain reliable,
valid information on mothers’ attitudes, beliefs, and
knowledge through survey methods. Because the in-
terviewers often have had no previous contact with
the respondents, it is difficult for them to evaluate
how the interview setting affects mothers’ responses.

Interviewers’ biases may encourage mothers to
predict what the interviewer wants {o hear and
answer accordingly. This problem is complicated by
respondents’ desire to be polite to strangers or their
hesitancy to speak frankly to authority figures per-
ceived to possess power, In addition, standardized
knowledge and attitude statements about infant
feeding often reflect verbal cliches or key images de-
veloped through health-education or breastfeeding-
promotion campaigns. The problein of phrasing cul-
turally appropriate questions or statements without
biasing the response is particularly difficult.

Serious conceptual problems also arise in relating
knowledge, attitude, and belief to actual practice.
The links between knowledge and belief, belief and
attitude, and attitude and practice are both poorly
understood and ambiguous. Not only can we not de-
monsirate a causal relationship between attitude and
behaviour, but we often cannot even predict the di-
rection or order of the relationship. Behaviour may
well change before attitude changes, not after. For
example, breastfeeding-promotion campaigns, based
on linear reasoning linking knowledge to belief, at-
titude, and practice, often aim to increase correct
knowledge about the importance of breastfeeding.
It is therefore not surprising that breastfeeding-
promotion campaigns based on improving knowl-
edge, attitudes, and beliefs about the benefits of
breastfeeding have not, by themselves, proved to
be an effective means for changing infant-feeding
patterns. The success of these methods depends on
whether women’s knowledge of breastieeding was
acquired through formal classes, observation, books,
or women’s stories. Learning the practical manage-
ment of breastfeeding is quite distinet from trying to
teach someone else to do it right.

Underlying much of the literature on the determi-
nants of infant-feeding practices is a nagging, unan-
swered question. Can we, given our current research
methods, distinguish between mothers who want to



424

P. Van Esterik

breastfeed yet cannot, and mothers who do not want
to breastfeed and do not? Women belonging to both
of these categories may fail to initiate breastfeeding
or may breastfeed for only a short period of time.
We assume that women in the the former group
have the knowledge and attitudes to support breast-
feeding but are unable to do so. They are con-
strained by something, such as inappropriate medi-
cal practices, excessive promotion of breastmilk
substitutes, or lack of social support. We assume
that women in the latter group do uot want to breast-
feed or will breastfeed for only a short time.

The difference between these two categories of
women lies not only in their demographic character-
istics but also in their heads—in the ideas, beliefs,
and asswnptions about infant feeding that make
up the cognitive and affective dimensions of human
behaviour. Studies of the determinants of infant-
feeding practices often include these factors uuder
the variables of maternal knowledge and attitudes
or cultural factors. Studies that do not emphasize
these factors acknowledge their possible importance.

This approach to knowledge and attitudes, based
on social-psychological methods and theories, does
not reflect the way anthropologists approach human
behaviour. Nor does it do justice to the complexity
aud flexibility of human decision-making about in-
fant feeding. For cxample, in the complex calculus
of infant-feeding decisions, a woman may weigh
such factors as preference for dresses zippered up
the back, avoiding sexual intercourse, or thwarting
her mother-in-law. Even an apparently straight-
forward interpretation of behaviour may generate
erroneous assumptions about cultural attitudes. For
example, the conclusion that the use of Western-
style blouses indicates a desire for modesty and a
negative atiitude towards exposure of the breast
may be unjustified. In areas of the world where it is
believed that the ewil eye can poison breastmilk,
blouses may, in fact, be worn to protect the breasts
and breastmilk from danger.

Moreover, people have the capacity to tolerate an
amazing degree of inconsistency between what they
say they “believe,” what they do believe, and what
they do. The capacity of mothers to tolerate inconsis-
tency, to hold contradictory beliefs and attitudes
about infant feeding, and to interpret options rein-
forces the need for means of data collection and
analysis beyond traditional knowledge and attitude
assessment. Whereas cultural factors are determi-
nants in chains of cause and effect, cultural context
is a much less circumscribed concept that permits
other kinds of information, such as the political con-
text or the gender context, to guide explanations.
This broad background information is referred to
here as the “cultural context” of infant-feeding deci-
sions. This context may be thought of as an addi-

tional level of analysis that integrates social, cul-
tural, and biological factors. Such an additional level
of analysis is necessary for interpreting attitudinal
data, Survey responses alone scldom provide the
data necessary for such contextual interpretation.
For example, the knowledge that womnen agree that
breastfeeding makes breasts sag, without the accom-
panying knowledge of how sagging breasts relate to
women’s body image and self-imnage, may casily re-
sult in misinterpretation of this information or distor-
tion of its meaning. Body image, beliefs about breast
size, and ideas of beauty are embedded in culture-
specific systems of gender ideology.

Breastfeeding context

Breastfeeding as a process is culturally constructed:
that is, in spite of its physiological base, the process
itself, its meaning, and the way it is integrated into
cultural systems varies globally. Until recently, we
have had minimal information on the sociccultural
context of Dbreastfeeding from detailed, long-term
ethnographic analysis. This evidence is now avail-
able, and it demonstrates that women’s lives and
child-care practices are changing rapidly.

One conceptual model emerging from these ethno-
graphic data approaches cultural context as the inter-
action between style and structure. Style refers to the
manner of expression characteristic of an individual,
a period of time, and a place. The concept of infaut-
feeding style communicates fundamental cultural
assumptions underlying infant-feeding decisions. It
refers to the manner of feeding infants in particular
communities and includes both the way to feed an
infant and the values, attitudes, and beliefs asso-
ciated with that behaviour. Infant-feeding style in-
cludes the style of interaction between mothers and
infants, eating style (how does the infant-feeding pat-
tern fit with the household meal pattern?), breast-
feeding style (how is breastfeeding accomplished?),
and feeding *‘in style,” reflecting the fact that infant-
feeding choices are part of dynamic, changing trends
and fashions.

To understand differences in breasifeeding style, it
may be useful to distinguish between breastfeeding
as a process and breastmilk as a product. Process or
product interpretations inay be emphasized in differ-
ent contexts [4].

Both personal and shared styles of infant feeding
interact with organizational and institutional struc-
tures, such as health-care institutions and marketing
systems. These structures are important in influen-
cing mothers’ infant-feeding choices. The interaction
between style and structure should allow us to pre-
dict how infant-feeding choices might be affected by
different policy options.
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Rebuilding breastfeeding cultures

A meeting of WHO and UNICEF policy makers in
1990 resulted in the adoption by 30 governments of
a global initiative, the Innocenti Declaration, on the
Protection, Promotion, and Support of Breastfeeding
[5]. This Declaration stated that for optimal breast-
feeding,

all women should be enabled to practice exclusive
breastfeeding, and all infants should be fed exclu-
sively on breastmilk from birth to four to six
months of age. Thereafter, children should con-
tinue to be breastfed, while receiving appropriate
and adequate complementary foods, for up to two
years of age or beyond.

In order to bring this about,

efforts should be made fo increase women’s con-
fidence in their ability to breastfeed. Such em-
powerment involves the removal of constraints
and influences that manipulate perceptions and
behaviour towards breastfeeding, often by subtle
and indirect means. This requires sensitivity, con-
tinued vigilance, and a responsive and comprehen-
sive communications strategy involving all media
and addressed to all levels of society. Further-
more, obstacles to breastfeeding within the health
system, the workplace, and the community must
be eliminated.

This carefully worded statement is a challenge to
change many priorities of the modern world to re-
build breastfeeding cultures. The language stresses
the empowerment of women to breastfeed, rather
than their duty to breastfeed, a change that should
bring more advocates for women’s health to support
breastfeeding policies.

To rebuild breastfeeding cultures that will protect,
support, and promote breastfeeding, we must work
from models of breastfeeding and child care that are
more sensitive to gender and the forces that con-
strain women’s lives. What is entailed in recreating
breastfeeding cultures? In some parts of the world,
changing assumptions about body image is a prior-
ity; ensuring women are adequately fed is of higher
priority elsewhere. A great deal of political will to
make changes benefiting women and children is cru-
cial in all state and international institutions.

At some point, policy makers need numbers to
evaluate and finance policies and programmes. Buf
that does not mean that ethnographic observations
and other cultural information are merely illustra-
tive anecdotes, The linkage between cultural data
and policy can be directly relevant to establishing
priorities. Because ethnographic description is both
holistic and richly contextualized, it is easy for
policy makers to picture the reallife conditions of
the families that their policies will affect. Some pro-
ducts of ethnographic fieldwork, such as community

sketches and mothers’ life histories, are available

much faster than survey data, which require substan-

tial processing.

Solutions to infani-feeding problems must come
from the cultural context underlying infani-feeding
decisions. The same “culture” that some policy
makers view as an obstacle to development must
ultimately provide solutions assembled from avail-
able options, ideas, and strategies already in the cul-
tural repertoire. In this case, the task of the policy
maker is to choose options and implementation
strategies that are most compatible with the infant-
feeding style in different countries.

Knowledge of style without consideration of struc-
tural constraints or supports would, however, be un-
productive. Structural constraints, such as the power-
ful influence of the health-care system, the marketing
practices of fransnational manufacturers of infant
foods, and structural supports, such as vendors sefl-
ing porridges or tradifional midwives, must also be
included in policy decisions to suggest new direc-
tions to improve infant-feeding practices.

Breastfeeding-promotion activities, mother-sup-
port projects, and consumer-advocacy campaigns are
often viewed in isolation from each other and from
other programmes. Nevertheless, breastfeeding has
been linked to related child-survival campaigns,
such as immunization, famnily planning, growth mon-
itoring, and oral rchydration therapy. To encourage
the changes envisioned by the Innocenti Declara-
tion, breastfeeding advocates must seek new allies
and closely examine the concerns such potential
allies have with regard to past promotion of breast-
feeding. A number of potential allies could be called
on to offer support for breastfeeding initiatives.

Links have already been made between breast-
feeding and child-spacing programmes. The World
Bank’s “A case for promoting breastfeeding in proj-
ects to limit fertility” [6] identifies three arguments
that have been used against the promotion of breast-
fecding for its contraceptive effect:

» Breastfeeding does not need to be promoted in
areas where it is still the norm.

» Declines in breastfeeding are inevitable and will
have negligible demographic impact if compen-
sated by increases in the use of modern contra-
ception.

» Breastfeeding is not a reliable contraceptive for
the individual woman,

The World Bank report challenges these argu-
ments and demonstrates the advantages of breast-
feeding for child spacing, It is, however, important
to note that African women’s groups in particular
have warned against linking breastfeeding to family
planning too closely and have argued for breastfeed-
ing to be promoted for its own sake.

Fewer conunonalities have been recognized with
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environmental groups. Lactation and breastfeeding
had no place in the report of the World Commission
on the Environment and Development entitled Our
Common Future (unpublished report, Geneva, 1987),
although the report’s treatment of issues such as sus-
tainable development, the international economy,
population, human resources, food security, energy,
and industry all could be related to infant-feeding
choices. The environmental movement and advocates
for sustainable development are potential allies for
breastfeeding. They could be shown how breastfeed-
ing furthers their interests and encouraged to link
breastfeeding into their planning. But breastfeeding
promotion that treats women as producers of nat-
ural resources is bound to fail.

The strongest supporters of breastfeeding should
be women’s groups. Breastfeeding is seldom consid-
ered an important issue to be discussed in national or
regional women’s organizations in developed or de-
veloping countries. For example, national women’s
organizations were not immediately supportive of
Brazil’s breastfeeding initiatives because they saw it
as a means of isolating women in their homes. Simi-
larly, women’s groups in India protested against
legislation to control the marketing of infant for-
mula, calling the bill draconian, fearing it woulkd
damage women’s carcers and force them back to the
kitchen.

According to a review of American maternity
policies by Kamerman {7]:

Although the women’s movement cleatly has
played an important role in improving the status
of women, maternity and other family benefits
have not been at the forefront of its agenda....
Heretofore, the women’s movement has viewed
family politics as either too traditional a focus for
unenlightened women, or as too open (o criticism
as conservative.

In Scandinavian countries, efforts to support
breastfeeding have been more strongly supported
by the women’s movement:

The new feminist movement in Norway has en-
couraged women’s self-confidence and pride—
both prerequisites for breastfeeding. Unlike simi-
lar movements, the Norwegian feminist move-
ment has never seem a contradiction Dbetween
women’s liberation and breastfeeding [8].

The antagonism to breastfeeding that exists in
many parts of the European and Nerth American
women’s movements results in difficulties in estab-
lishing breastfeeding as a priority in international
women’s meetings. This antagonism or apathy will
be particularly destructive to efforts to implement
the Innocenti Declaration unless it is countered by
clear recognition of breastfeeding as a woman’s
right. Thus, there is ‘a need to reconsider breastfeed-

ing in relation to human rights. Programmes that
promote the child’s right to breastmilk rather than
the mother’s right to breastfeed without considera-
tion of maternity entitlements are likely to be dam-
aging in the long run.

The issuc of breastfeeding has been invisible in the
women’s movement, either because it is taken for
granted in some parts of the world or because it is
totally out of women’s consciousness in other parts
of the world. It is the responsibility of breastfced-
ing advocates to integrate their issues with other
concerns of women. This process was begun at the
Beijing Conference on Women in September 1995,
where a number of measures protecting breastfeed-
ing were included in the final action plan. Women’s
organizations need to be informed about how breast-
feeding entitlements can complement their other
policy objectives and then be mobilized to support
breastfceding policies. If feminist theorists and
activists supported breastfeeding, they might well be
able to reformulate a more global, holistic approach
to gender, care, mothering, and empowerment.

Conclusions

Indigenous cultural knowledge about child feeding
is critically important for successful breastfeeding
research and programmes, but there are ways this
knowledge can be better used. I suggest that anthro-
pologists can be most useful to breastfeeding re-
search if they resist the pressure to reify culture, or
to provide checklists of cultural factors affecting in-
fant feeding. No list would be adequate to the task,
and the temptation to reduce culture to one or two
factors within a biomedical framework may draw at-
tention away from more important questions about
power, class, or gender. Whenever we use the con-
cept of culture, we should ensure that it is firmly situ-
ated in understandings of material conditions of life
and ficlds of power. Anthropologists shouid develop
innovative ways to communicate about other pat-
terns of infant feeding without resorting to homoge-
nizing peneralizations and dangerous reifications that
can be used to create or perpetuate stercotypes: “All
Bangladeshi women reject colostrum,” “All Mexican
women wean abruptly,” and so forth. We should
strive to make visible the cultural systems in which
we operate, examining assumptions about our own
health-care systems and the tenets of biomedicine
and not treating them as natural or as givens. Finally,
we should resist the commoditization of culture by
insisting on the necessary theoretical framing of the
concept and locating it more directly within various
social science disciplines. In this way, we can make
room for metaphor as well as measurement in
breastfeeding research, programmes, and policy.
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Discussion of paper by Van Esterik

Bishop McHugh

I'd like to make two comments. The first draft of the
document to be used in Beijing for the International
Women’s Conference did not contain the word
breastfeeding, Now, how can you write a document
about women and empowerment of women and not
even mention it? I understand that it has now been
inchided.

Van Esterik

No. I was at the preparatory conference, and I
welcome a chance to bring you up to date. The fasci-
nating thing is that breastfeeding was there in the
regional conferences in South-East Asia and Latin
America and the Vienna Conference on Human
Rights. Breastfeeding was very clear because the
World Assistance for Breastfeeding Action (WABA)
lobbied to make sure, and it went in under “women’s
health,” “human rights,” and “employment,” so that
if it was removed in one section, it would be there
in another. When those drafts came to New York,
every reference to breastfeeding was removed, So
we went to the preparatory conference for Beijing
and we lobbied, and we know for sure that one refer-
ence is in under “structural adjustment,” because
one of our WABA members is the Swaziland repre-
sentative, and she stayed up until midnight when
they were finishing, and she got it in there. But
all the most important places—“human rights,”
“women’s health,” and “infant health”—were
bracketed, which means they will not be discussed
until Beijing. That document was not out until the
last day of the preparatory conference, and so we
have a lot of work to do.

Bishop McHugh

I agree. But I also think it underscored part of my
concern, and that is, it is part of a cultural context
that eliminated i#t. When the documents came to

New York, it was a different understanding of
women that is perhaps local to ten square blocks of
New York City that wrote the document and ex-
cluded that concept, because that’s not part of their
lexicon. The second comment I want to make is that
you did not have to feel uncomfortable showing the
Playboy pictures. In fact it’s important to show them,
because we in the United States face recurring court
cases brought by women who have been excluded
from restaurants or other places for breastfeeding.
They have to go to the courts to vindicate what
seems to me ought to be a natural right. But you
can walk into any drugstore, and what you have is
mild compared with what you can get from the so-
called girlie magazines.

Dr. Sommerfeldt

Just a very brief cominent on the Women’s Confer-
ence in Beijing. 1 had a call from someone from
New York asking if the Demographic and Health
Survey could give an estimate of the burden that
breastfeeding imposes on women. I think the reason
for this question was to support an argument that it
was difficult to breastfeed and perhaps that women
shouldn’t do it. I said that, first, I dido’t think it was
a burden. Second, I said there was no way we could
provide that kind of quantification, although all they
had to do was pick up our report and take whatever
information they wanted from it. I also said that if a
woman didn’t breastfeed and didn’t use contracep-
tion and conceived again very soon, that would be a
much greater burden on her than breastfeeding. She
never contacted me again, Maybe she got an answer
from someone else. I don’t know.

Dr. Van Esterik

We had a major problem. The Health Caucus was
controlled by someone who was very close to multi-
national companies, and we had BINGOs (Business
Interest Non-Governmental Organizations) in that
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caucus, 1ot women’s interests NGOs. One thing that
made it very difficult was that they went around to
some people we were lobbying and talked about
how people who were promoting breastfeeding
were just trying to make women feel guilty if they
couldn’t breasticed. They kept asking other people
for statistics about how many women couldn’t
breastfeed. I will leave you with a popular article, as
well as an academic one, arguing that breastfeeding
is a feminist issuc. The first is designed specifically
for radical North American and European women's
groups that do not usually think about breastfeed-
ing, and the second is to tell them why they should
consider breastfeeding as a feminist issue.

Dr. Menken

I think we would be unrealistic if we said that breast-
feeding was not a burden. It is a burden if women are
hassled in the ways that we have been talking about.
It's made a burden, and I think that’s exactly the
kind of point we are addressing. These are burdens
causcd by culture, and many of the issues we need
to address are making it comfortable, promoting an
atmosphere, just as many people live in an atmo-
sphere where their attempts to Dbreastfeed are
frowned upon and discouraged. My first kid was
born in Bethesda Medical Center. Let me tell you,
the fight to breastfeed 29 years ago was really some-
thing. Not many people have the energy. They are
fighting too many other battles. What we need to
say is that under the right circumstances, it is not a
burden; it’s much better, and it’s much easicr, but I
think we have to recognizc that.

Dr. Pérez

I was going to make this comment in a later session,
but I believe that now is the moment. We are all in-
terested in promoting breastfecding, but we have to
remember that the breast is one of the most impor-
tant sexual symbols of a woman’s body. More than
that, it is not only a symbol, it is a very important
organ that participates in the sexual union. The
nipple is especially important in a woman’s orgasm.
Thus, if somebody proved that it is true that breast-
feeding destroys this symbol, this organ, we would
have a great enemy, If it is not true, we have to
teach women that it’s not true. 1 do not know if it is
true or not, but we have to keep in mind that the
breast is not only a place where women produce
milk. Tt is a very important organ in the sexual rela-
tionship of couples.

Dr. Van Esterik

Most of the work that I have been doing this month
at the Bellagio Study Center concentrates on the

cultural construction of women’'s bodies. I'd ke to
argue that the breast is not universally a sexual sym-
bol. 1t could be buttocks or legs or other body parts
that are considered most attractive about a woman.
But I agree with you in terms of having fo consider
breasts as sex objects. Hundreds of years of Carte-
sian dualisms, mind versus body, sexuality versus
nurturance, maternity is over here and sexuality is
over there. Breastfeeding advocates have a lot of
work to do to show that this is not an either/or situa-
tion. It is both.

A woman was arrested in Ontarjo for obscene be-
haviour for taking her shirt off, and I was an expert
witness. 1 spent two hours on the stand trying to
argue that I could comment on ordinary breasts, not
just lactating breasts, I argued that men’s breasts and
nipples are also sexually responsive and are also
important in sexual foreplay, and women have to sit
there and control themselves if a man takes his shirt
off, and it’s not considered obscene behaviour,
Although there are differences, the differences must
be culturally constructed, becanse you can go to
beaches in parts of Europe and it’s not shocking, as
you mentioned the other day. But a woman breast-
feeding on a nude beach-—-that’s what’s shocking.
Basically, we have to change the whole way we've
been thinking for the last S00 years, so we have a
lot of work to do.

Dt. Polliit

I will play the devil’s advocate. In a way, I don’t
think what Professor Hanson has presented is social
construction, because there is no cultural construc-
tivism in hminunology or in many other biological
aspects of breastfeeding. I worry that if we empha-
size the social behavioural component of breastfeed-
ing too much, where is the seed for cultural con-
structivism? There may be a possibility of losing
some strength in the argument of how important
breastfeeding is from a biological perspective, and
although I agree with you that one goes with the
other, we must try to evaluate whether, by puliting
too much emphasis on cultural construct, we may
lose some strength in the argument for the biologi-
cal importance of breastfeeding.

Dr. Van Esterik

I think you have made the biological points pretty
clearly over the last few days.

Dr. Garza

Well, it’s brief, but it’s important, 1 hope. Because
we've constructed most of this discussion around
changing behaviours, I’d like you to talk a little
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about how we protect the social constructs that
exist, because we saw data carlier showing that 50%
to 90% of women are breastfeeding. Thus, we seem
to have a significant advantage in protecting a prac-
tice that does exist, How do we use the cultural con-
structs that have maintained this for the last 20 10 23
years?

Dr. Van Esterik

I don’t have a clear answer. It is very important that
we work with very local and specific understandings
of infant feeding. We shonld pay much more atten-
tion to language and linguistic issues within commu-

nication campaigns to ensure we arc using the words
of the women we want to influence. In other words,
we should put much more emphasis on the experi-
ences of women themselves. I would hope that these
experiences, in fact, will be parallel discourses. Tn
other words, the scientific and the biological dis-
course will be much betier understood if they are
related to women’s experiences, so that women’s
breastfeeding experiences will be much more promi-
nent. I think these narratives are absolutely critical. 1
don’t know how they would fit in with your research
designs, but I don’t sec that they would do any harm
as illustrating another way of thinking alongside the
scientific papers on this topic.



The role of education in breastfeeding success

Veronica Valdés and Janine Schooley

Abstract

Many of the factors that have contributed to the de-
cline in breastfeeding around the world can be over-
come by education and support. Examples of suc-
cessful approaches to education at different levels
(mother, health professional, institution) that impact
breastfeeding are discussed. For example, because
breastfeeding is a learned behaviour for both mother
and baby, providing the mother with information,
skills, and support for the breastfeeding process is in-
tegral to her ability to breastfeed successfilly. In addi-
tion, because the health professional plays a pivoral
role in the success or failure of breastfeeding, it is
essential that education and training of health profes-
sionals be adequately addressed. By using an ap-
proach to health-professional education that builds
on a highly trained core and spreads to all levels
through a built-in multiplier effect, improvement of
breastfeeding practices can be assured. In order to sus-
tain these resulls, however, health-professional school
curricula must include adequate information on the
science of lactation and the clinical management
of breastfeeding. The experience of Chile’s National
Breastfeeding Programme is used to illustrate the
power of education at each of these levels in influen-
cing the success of breastfeeding, and the feasibility of
using education of both mothers and health profes-
sionals as a way of preserving this incredible natural
resource.

Breastfeeding is a iearned behaviour

Why does breastfeeding, something so biological,
natural, and part of the essence of being a mammal,
need to be taught and learned? Lactation occurs in

Veronica Valdés is with the Department of Paediatrics in
the Schoot of Medicine of the Pontifical Catholic Univer-
sity of Chile in Santiago. Yanine Schooley is with Wellstart
International in San Diega, California, USA.

cvery female after delivery as a biological response
to hormones present in that period, and yet 38,000
infants die every day because they are not breastfed
[1}. Clearly breastfeeding is a behaviour that needs
to be learned for the survival of the species [2].

In nature, young females observe their elders
caring for and breastfeeding their offspring. That
experience will allow them to take care of their own
when they reach reproductive age. A good example
of the power of this expericnce is the case of a
female gorilla named Dolly who had been raised at
the San Diego Zoo. When she delivered her first
offspring, she did not know what to do. She hugged
the placenta and was afraid to touch the baby,
whom she was not able to breastfeed. During her
second pregnancy, the curators decided to teach her
about mothering and breastfeeding. They showed
her videos of mother gorillas in the wild nursing
their infants and gave her a doll to teach her to be
gentle in holding and nursing a baby. The teaching
programme was a success, and she has been able to
nurse and care for several other babies since then.

Something similar oceurs with women in modern
society [3]. With urbanization and the lack of ex-
tended families, most first-time mothers have not
seen their mothers or relatives breastfeeding. Even
worse, from everywhere around them they have
been receiving the message that what is normal and
modern is bottle-feeding. As young girls, they are
given a doll and bottle to play with, and their
mothers also probably bottle-fed. Formula com-
panies advertise their products to the public, and for
many women, this is their only source of informa-
tion reparding infant feeding {4]. As mnore deliveries
occur in hospitals, more women are influenced by
hospital practices that often interfere with breast-
feeding [1]. There, they do not receive the necessary
support from the health-care team, because health
professionals generally lack the knowledge and skills
for good clinical management of breastfeeding [5].
In addition, an increasing number of women are
working away from their homes and their infants.

Food and Nutrition Bulletin, vol. 17, no. 4. © 1996, The United Nations University.

431



432 V. Valdés and 4. Schooley

100

B8O
% ] —
P | r— |
B0 —
40
20
0 oo . . .
Total 1 2 3+
PARETY

|[:| No Prenatat Education Prenatal Education

FIG. 1. Percentage of mothers exclusively breastfeeding at six months according to
presence or absence of prenatal group education and parity

Therefore, the natural behaviour of breastfeeding is
subverted by a variety of forces, as reflected in the
often abysmal rates of prevalence and duration of
exclusive breastfeeding.

Educating women about breastfeeding has
a positive effect on breastfeeding
performance

One way to minimize this interference with breast-
feeding is through the education and support of
mothers. Several studies show that providing breast-
feeding education for women has a positive impact
on the success of breastfeeding {6-11]. This impact
has been underscored by results achieved at the
Hospital of the Pontifical Catholic University of
Chile, which showed a significant increase in exclu-
sive breastfeeding at six months post-partum among
women who received prenatal group education [12].
Eighty per cent of 59 women who received prenatal
group education as part of a breastfeeding-promo-
tion programme completed six months of exclusive
breastfeeding, versus 65% of the 363 who were part
of the same study but did not receive prenatal group
education (p < .003). This effect was even larger
among primiparas, where only 57% of those who
did not receive prenatal group education, versus 94%
of those who did, were breastfeeding exclusively by
the end of the sixth month {fig. 1).

These results were obtained in the context of a
prospective study on the impact of a breastfeeding-
promotion programme on the duration of exclu-
sive breastfeeding among lower-middle-class urban
women., This study took place in the hospital and

outpatient clinic of the Pontifical Catholic Univer-
sity in Santiago, Chile [13]. The study included a
control group of 313 mother-infant pairs and an
intervention group of 422 mother—infant pairs. Both
groups were followed monthly for six months.
Thirty-two per cent of the control group were able
to complete six months of exclusive breastfeeding,
This was, in fact, a relatively high prevalenee, be-
cause only 2% of infants that age were exelusively
breastfed according to a national survey carried out
by the Ministry of Health in 1986. The higher preva-
lence in this population was due to the faet that the
hospital of the Pontifical Catholic University has
always promoted breastfeeding and had rooming-in,
and medical and nursing students are taught that
breastfeeding is important.

Before recruiting the study population, there was
a need to develop a comprehensive programme
designed to promote exclusive breastfeeding. The
breastfeeding-promotion programme involved edu-
cating all health-care providers at the institution who
take care of mothers and infants; changing policies
that interfere with breasifeeding to make them
more supportive of optimal breastfeeding praectices,
such as immediate contact between mothers and in-
fants; delaying supplements or solid foods until the
end of the sixth month if the infant is growing well;
creating a Lactation Clinic to prevent and solve
breastfeeding problems; providing breastfeeding
education for women during the prenatal and post-
natal periods, including how to breastfeed and how
to prevent problems; and emphasizing the effect of
exclusive breastfeeding on delaying the return of
fertility and the use of the lactation amenorrhoea
method for child spacing.
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After the implementation of the breastfeeding-
promotion programme, 67% of the study population
completed six months of exclusive breastfeeding (fig.
2). The prevalence has even improved in the broader
population cared for at the hospital of the Pontifical
Catholic University after the institution of the Lacta-
tion Clinic and the use of the lactation amenorrhoea
method by an increasing number of women. Edu-
cation and support activities were developed for
women who work outside the home. When mothers
were faught how to hand-express and store their
own milk and were offered monthly clinical follow-
up, 47% of the working mothers were able to feed
their infants exclusively with their milk for six
months, and fewer than 6% of the 170 mother—infant
pairs who were followed weaned before six months
(fig. 3). None of the women in the control group
(those not receiving education and support) who con-
tinued to work completed six months of exclusive
breastfeeding. All of this happened in an institution
where the personnel thought they were already pro-

moting breastfeeding, but the results show that much
more could be done. What made the difference?

Health-professional education is the
cornerstone of improvement in
breastfeeding practices

The difference was due to the intensive education of
a core team of health professionals in the science
of lactation and the clinical management of breast-
feeding, and the resulting multiplier effect [14].
Before implementing the breastfeeding-promotion
programme, a multidisciplinary team composed of
a paediatrician and an obstetrician participated in
Wellstart International’s lactation management edu-
cation programme. During their trip to San Diego
for the course that would initiate their participation
in the lactation management education programme,
these professionals, like the hundreds of others
throughout the world who have participated in the
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programme, asked themselves, “What can we learn
that is new about breastfeeding and lactation during
a whole month?”” At the end of the four-week course,
like all the others who have participated in the pro-
gramme, they had acquired new knowledge and
skills, shared experiences, and rcalized that lactation
was such a broad topic that they had only just begun
to learn. Wellstart’s lactation management education
programme is designed to develop core resources of
expertise that can form the basis of teaching and pro-
motion programmes at the institutional, national,
and regional levels, using the following approach:
Education of educators. By recruiting teachers and
decision makers who are in positions to influence
institutional or national policy, the lactation man-
agement cducation programme has included a
built-in multiplier or cascade effect that helps to
ensure the continuation and expansion of the
breastfeeding-related efforts to colleagues and
families.

Provision of sound scientific foundation and clini-
cal expertise. Preparing health-care professionals
to teach others and gain the necessary respect
and recognition from their peers requires a signif-
icant quantity and quality of current, scientifically
sound information and the acquisition of asso-
ciated clinical skills.

Selection of multidisciplinary teams. For breast-
feeding promotion and support to be effective,
families must receive coherent and consistent in-
formation from the entire health-care team. The
lactation 1management education programme
brings these disciplines together as working teams
and models this approach within its own faculty.
In-country (or institutional) ownership of action
plans. The programme focuses on providing par-
ticipants with knowledge, skills, and resources and
on assisting them to plan and carry out programmes
of their own design, in their own countries.
Provision of teaching materials. Participant teams
require tools to use and adapt for their own teach-
ing and ‘promotion efforts. Each team receives
funds to pay for a selection of slides, videos,
books, and a variety of teaching aids. These mate-
rials complement the syllabus, the textbooks, and
a collection of over 1,000 relevant journal articles
that become the basis of a lactation library for
their institution.

Provision of follow-up. Ficld-based follow-up with
an cmphasis on institutionalization and sustain-
ability is an essential component of the lactation
management education programme. Once the par-
ticipants have finished the four-week course, they
become ‘‘associates” (not trainees, graduates, or
alumni). This terminology reflects the ongoing,
collegial nature of the relationship.

» Factor X-—the broader human experience. The
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term “factor X is used to describe an intangible
but essential ingredient of the lactation man-
agement education programme: the attention to
detail and special treatment of participants, which
helps lead to lifelong motivation, close relation-
ships, and a sense of esprif de corps. There is an
important intercultural exchange and sharing of
experiences and memeories that are necessary to
balance the rigorous technical and programmatic
curricujumn,

The lactation management education programine
has had an impact throughout the world, not so
much because of what it has done, but because of
the pgalvanizing effect its approach has had on
others. By putting essential tools and resources into
the hands of teachers and decision makers, the pro-
gramme has served as a catalyst for a powerful multi-
plier effeet in a number of countries. More than 550
associates from over 50 countries have participated in
the lactation management education programme, In
part because of their participation, National Breast-
feeding Programmes are developing in more than 20
countries, National Training Centres in 13 countries,
and Regional Training Centres in 5 countries. The
impact is particularly great in countries where the
UNICEF/WHO Baby-Friendly Hospital Initiative is
under way, and many positive influences are at work.

Chile provides an excellent example of the effect
of health-professional education on breastfeeding.
In October 1990 the results of the research project
“The effect of a breastfeeding promotion program
on the fertility of urban women in Santiago, Chile”
[15] werc presented in a three-day breastfeeding
course for health professionals. The course was de-
signed to offer participants basic knowledge on the
anatomy and physiology of the mammary gland, clin-
ical management of breastfeeding, updated benefits
of breastmilk and breastfeeding, and the relation
between fertility and breastfeeding, along with the
results of the above-mentioned project and several
others. Two years later, a questionnaire was sent to
the participants to see if the course had had an im-
pact on their actual practices and recommendations
regarding breastfeeding. The results showed there
were significant increases in clinical practices sup-
porting breastfeeding, which included teaching the
mothers and supervising breastfeeding techniques.
The weaning recommendations given to mothers, in-
cluding when to begin weaning foods and milk sup-
plements and when to compiete weaning, reflected a
postponement of over two months compared with
earlier practices (fig. 4) {16].

This course was also the beginning of a process of
creating a critical mass of people with knowledge
and interest in promoting and supporting breastfeed-
ing throughout the country. By adopting many of the
approaches used in the lactation management edu-
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cation programme, Chile developed its own cascade
effect. In 1992, after the Innocenti Declaration and
the World Summit for Children, the Chilean govern-
ment created a National Breastfeeding Commission
to develop a National Breastfeeding Programme. As
part of that programme, the Baby-Friendly Hospital
Initiative was launched in Chile with the support of
UNICEF. The main emphasis and activities of the
National Breastfeeding Programme, with the partici-
pation of the six Wellstart associates, have been edu-
cating health-professional teams on breastfeeding
and developing teaching materials to help them dis-
seminate that training. In 1992, 34 professionals, in-
cluding teams from three hospitals, participated in
the first Baby-Friendly Hospital Initiative Train-

ing for Trainers Workshop. These teams received
teaching materials such as slides, videos, books, and
syllabi to replicate the teaching at their institutions.
Since then two new workshops have been devel-
oped, attended by 142 new trainers who are now
teaching the health teams in their own and neigh-
bouring institutions. By the end of 1994, more than
4,500 health workers had been trained throughout
the country in replicated, 18-hour courses (fig. 5).
Eleven hospitals have been designated as Baby-
Friendly owing to their supportive practices for
breastfeeding. In 1994 approximately 290,000 in-
fants were born in Chile, with 52,000 of these births
occurring in Baby-Friendly Hospitals.

A nationaj survey carried out at the end of 1993
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showed that the prevalence of exclusive breastfeed-
ing at six months had increased from 2% in 1985 to
25% in 1993 (fig. 6). In areas of the country where
health workers in hospitals and community clinics
have been trained, the percentage of exclusive
breastfeeding at six months is more than 60%.
These results show that there actually was a lack of
knowledge among health workers on how to pro-
mote and support breastfeeding [17, 18], and that
when they learn, they change their practices, which
then have an impact on the prevalence and duration
of breastfeeding in the community.

The next step is to make this effort sustainable and
cost-effective. The only way to do this is to change
what is taught at the university level and to include
the scientific basis and clinical management of
breastfeeding in the curricula of health-professional
schools [19, 20]. This effort has already begun in
many countries. A curriculum guide for medical,
nursing, and nutrition training programmes has been
developed by Welistart and is beginning to be used
in several universities in the United States, Latin
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Discussion of paper by Valdés and Schooley

Professor Howie

I suggest that factor X is important, and it almost
comes back to the sort of things that Dr. Van
Esterik was talking about. It is the whole culture
and atmosphere, and I was very impressed with that
picture of the maternal support group. It was the
warmth and the smile of the health professional in
the middle of the group that really made an impres-
sion on me, and I don’t know if the other people in
the group felt the same thing. I felt that she was
exuding a very large dose of factor X, The real chal-
lenge is how to get everybody exuding factor X. It
has to do with smile and atmosphere and less to do
with the mechanics of the videos and the material. I
suspect that factor X is the key to the sort of things
that you are achieving.

Dr. Valdés

I think the important thing is that factor X is conta-
gious. Once you learn the style, you can’t make a tra-
ditional, boring course. Now, people get there and
they are received maybe with candy, maybe with
some touching things. That’s the only place where
working women come and charge their batteries.
The doors are open, they sit, they chat. We have be-
come sexual psychologists because all their concerns

- come to us and they are heard. I think that’s the rea-
son they come back to the programme. They follow
us, and they believe us.

Dr. McNeilly

When Professor Howie and I set up the first breast-
feeding study in Edinburgh, we were aiming to re-
cruit 200 women. We assumed the average time of
breastfeeding was four months, so there would not
be a problem. We would finish the study in two
vears, We had to have a meeting after four months,
because none of the 20 women who had entered the
study at that point had even thought to stop breast-

feeding. We couldn’t understand why, but the rea-
son was that the research nursing sister who was re-
cruiting them, Mary Houston, talked to these women
about problems with breastfeeding, children, any-
thing. They kept going because they would save
their problems up, and she would visit them every
two weeks, and they would keep going until she
arrived and pour out their hearis to her. She would
fix it, and they would carry on. Now, having sub-
sequently done a study on that, we found that the
difference between the women who gave up and the
women who carried on was not that they had fewer
problems or anything like that; it was just that they
had somebody whom they could rely on to discuss
their problems with, and Mary Houston certainly
had factor X. So, I think that from our point of
view, we stopped at 45 women rather than 200 be-
cause factor X interfered with the programme.

Dr. Garza

I enjoyed the presentation. It obviously shows what
one can do with a good system. But I was struck by
the complexity of what is needed, because we have
dismantled the family structure that used to support
it, and in some ways there are parallels with formula,
Whenever we try to replace a natural system with an
artificial one, we keep discovering that many things
are missing. I'm wondering what you are doing to
get yourself out of business. Because that would be
our ultimate success; that is, when we wouldn’t need
those very complex systems to replace a family
structure.

Dr. Valdés

T'm trying hard to get out of business. First, by in-
cluding breastfeeding in the medical curriculum so
we don’t have to retrain professionals. I think the
next step would be to include breastfeeding in the
schools and change what children are taught in
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school. T have now gone to my children’s school
because I'm horrified at what they tcach them. That
would be another step, When you see that 60% of
the mothers are breastfeeding, these children will
have had the opportunity to have scen breast-
feeding in action. So, I think we are reversing the
situation.

Dr. Lawrence

A very nice presentation. I would add that before we
change things completely, we have 1o go back to the
school system. In New York State we have created,
with the Department of Education, a curriculun for
kindergarten through high school that is currently on
trial in one part of the state. Our aim is to educate all
children, not just girls, that breastfeeding is normal
and to put it into the curriculum: not to have them
take a course in breastfeeding, but to have it as part
of the curriculum. The second piece is the education
of the health-care professional, and that, too, needs
to be part of the total curriculum and not something
you can choose or not choose. We have tried a
model programme doing that as well, in which our
first-year medical students get something about the
value of human milk in their nutrition course, They
get the anatomy and physiology of the breast in
their second-year course on women’s health, and
in the third year all of our students spend a week in
the newborn nursery, seeing mothers, helping them
breastfeed, and learning what the practical ques-
tions are. But, in response to Dr, Garza’s comment,
we have to weave it into the normal curriculum
for everybody in their culture, plus the health-care
professional. e '
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Dr, Valdés

I completely agree, and it is important that it be pres-
ent in all of the schools to send the same message.

Dr, Pérez

1 discovered Veronica Valdés in 1985, and because
we had to start a research project, I asked her to go
to Wellstart. She stayed there a little over a month.
When she came back, the first thing she did was to
give us a one-day workshop on breastfeeding. There
were 18 obstetricians and gynaecologists from
Catholic University’s Department of Obstetrics and
Gynaecology. Some of us have been in this depart-
ment almost 40 years, several of us have a lot of
¢xperience, and some of us have some background
in breastfeeding research. After the one-day work-
shop, we could not believe how much we had
learned about very simple breastfeeding techniques.
I’'m sorry Dr. Valdés didn’t talk about how to teach a
woman to breastfecd, because she knows a lot about
that, and she is a genius about that very simple thing.
We, with 40 years of practice, did not understand
that, and she, after being in Wellstart, taught us in a
fantastic way. I believe this first step of Dr. Valdés in
our university is a very important step in any breast-
feeding programme, which is to teach the health
team.

Dr. Valdés

Thank you, Dr. Pérez. 1t was quite a challenge, be-
cause we had to teach our teachers.



Summary of the Workshop

Scientific experts in fields concerned with the health
and well-being of children and their mothers recog-
nize breastfeeding as the best way to nourish infants
and to promote the post-partum and possibly the
longer-term health of women. This consensus led
the world community more than 20 years ago to
recommend that infants be breastfed exclusively
for four to six months, with continued breastfeeding
for iwo years or longer.

Benefits to the infant

The benefits to the infant fall into three broad cate-
gories: nutritional, immunologic, and behavioural.
Reviews of the world's scienfific litcrature by the
Working Group reaffirmed the strength of the con-
clusions regarding the nutritional and immunologic
benefits and led to an acknowledgement of the po-
tential for significant behavioural advantages.

Nutritional benefits

11 15 clear that the nutritional benefits to infants ex-
tend through the periods of exclusive and partial
breastfeeding and possibly beyond the latier period.
The high nutritional value of human milk conferred
by the high bioavailability of its nutrients, the bal-
ance of specific nutrients, and other characteristics
is of significant advantage to all infants. It is of most
value, however, to infants of families with low eco-
nomic resources. Human milk substitutes accessi-
ble to those infants generally arc unsafe because
of their inferior nutritional quality and frequent con-
tamination with potentially fatal infectious agents.
The bacteriologic safety and high nutritional value
of human milk argue strongly for maximizing the in-
take of human milk, especially among infants of the
poor. This is especially important when other foods
are added to the infant’s diet. Added foods are of
inferior quality, are often bacteriologically contami-
nated, and generally displace human milk, thereby

raising the risk of infection and malnutrition in chil-
dren living in unsafe environments. Although there
are tecent data that support the extension of exclu-
sive breastfecding beyond six months among some
infants, the published data remain too limited to
concludc that the period of exclusive breastfeeding
should be extended universally beyond the current
recominended period of four to six months. There is
no controversy, however, régarding the important
role of human milk in supplying essential nutrients
to the child during the period of mixed feeding.

The major possibie exceplions to the full adequacy
of exclusive breasifeeding relate to vitamins K, D,
and Bj;. Although there is some disagreement, most
medical scientists continue to recomnmend vitamin K
supplementation at birth for all infants, regardiess of
feeding mode, to prevent haemorrhagic problems in
the newborn. Infants with limited exposure to sun-
light, or those whose mothers had low vitamin D
stores because of low vitamin D intake or limited
sun cxposure, should receive vitamin D supple-
ments. Infants of strict vegetarians who do not eat
eggs or milk products also run the risk of vitamin
Bi; deficiency and should be provided with an
cxogenous source of this essential nutrient.

Maternal malnutrition also may result in abnor-
mally low levels of some nutrients in human milk.
Generally, however, even women living under very
harsh conditions will provide sufficient milk of ade-
quate quality to breastfeed infants exclusively for
four to six months. Morc importantly, circumstances
that lead to maternal malnutrition almost uniformly
result in malnutrition and serious infectious mor-
bidity among non-breastfed infants. The mortality
rates of non-breastfed infants in these circumstances
are estimated to be 12 limes higher than those of
breastfed infants.

The contamination of human milk by xenobiotics
may present safety concerns in some circumstances.
Situations in which environmental pollutants, such
as heavy metals and organohalides, may contami-
nate human milk should be cvaluated carefully; how-
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ever, attention must always be given to the benefits
and risks presented by the exclusion of human ‘milk
and the use of its substitutes, In these circumstances
exposure of the infant obviously begins in utero, thus
making it more imperative to attend to the contami-
nation of the environment,

The major biological xenobiotic of concern is the
human immunodeficiency virus (HIV), which is re-
sponsible for the acquired immunodeficiency syn-
drome (AIDS). Although it is clear that human milk
may carry HIV, controversy remains as to the condi-
tions that determine the infectivity of HIV in human
milk. There is no controversy, however, that the ben-
efits of human mitk are much greater than the risks
presented by HIV in areas characterized by ‘high
rates of infant mortality and malnutrition, -

Immunoclogic benefits

In addition to serving as the most reliable, safe, and
nutritious food for infants, human ‘‘milk provides
unique immunologic benefits, which “result in‘ de-
creased rates of infection and ‘other - desirable out-
comes. In the recent past, scientific ‘evidenee “was
limited to the likelihood that human milk-conferred
passive protection; that is, protection against'infec-
tious disease occurred because of ‘the direct ‘inter-
action between specific milk components and poten-
tial pathogens that threaten the infant. However,
there was little evidence to support the hypothesis
that human milk alters the development -of :the
infant’s immune system to provide active ‘as well ‘as
passive protection. Data reviewed by the ‘Working
Group support the idea that both active and passive
mechanisms likely account for the decreased-infec-
tious morbidity observed in infants in both‘economi-
cally developing and fully industrialized nations. Of
particular interest were data from the United ' King-
dom demonstrating that breastfeeding for at least 13
weeks had protective effects against gastrointestinal
and, to a lesser degree, respiratory’ mfcctlons that
lasted beyond weaning,.

Recent studies have demonstrated that brcd‘;tfeed«
ing enhances responses by the infant to infectious
challenges. Enhanced responses were noted fo!low-
ing the administration of parenteral vaccination with
diphtheria and tetanus toxoids and Hib (Haemophi-
lus influenzae type b)-protein conjugate, oral: poho—
virus, and *“natural” infections with respiratory syn-
cytial virus. The mechanisms responsible for: ‘these
responses are the subject of intensive mvestlgatmns
Tt is likely that both the high nutritional quality of
human milk and its complex immune components
{e.g., various growth factors, cytokines, and anti-
inflammatory factors) are responsible for- b 1m~
proved immune function of breastfed infants. -~
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The combined nuiritional and immunologic pro-
tective effects of human milk against diarrhoeal dis-
ease result in a reduced incidence and severity of
the disease. As a consequence, breastfeeding pro-
tects strongly against diarrhoeal mortality, especially
in- young infants. Although partial breastfeeding is
protective,; maximal protection is achieved with ex-
clusive breastfeeding. A reduction in the incidence
of respiratory disease is less clearly established, but
breastfeeding does appear to reduce the severity of
respiratory illness, - as reflected by hospitalization
rates and mortality. There also is fairly consistent
evidence that breastfeeding -protects against otitis
media, but the effect is less than that seen for diar-
rhoeal diseases. ‘Evidence : for protection against
other infeetious diseases is Iess clear, but nonethe-
less suggestive. Theoretieal -mathematical projec-
tions based on data obtained from the World Health
Organization indicate that a 40%-reduction in the
prevalence of non-breastfeeding would resuft in a
50% reduction in respiratory deaths and a 66% re-
dugction in diarrhocal deaths w011dw1de in clnldren
18 months old or younger.

Evidence also was reviewed which suggests that
the immunologic benefits may last for a longer term.

Investigators have reported that for years after
breastfeeding has ceased, breastfed infants have a

significantly. lower risk than bottle-fed infants of
developing :type I diabetes, Crohn’s disease, and
lymphomas in childhood.

Behavioural benefits

Behavioural benefits are more difficult to docuinent.
Although it is highly plausible that specific constitu-
ents of human milk enhance the infant’s neural de-
velopment and that suckling at the breast promotes

-desirable emotional ties between mother and infant,
“objective -experimental evidenee in support of the

hypothesis that breastfeeding directly enhances the
infant’s behavioura] development is limited. The use-
fulness of most published investigations is restricted

by inadequate study designs, inappropriate evalua-

tion tools available to or selected by the research-
ers, and ‘an overly narrow focus on developmental
outeomes, such as [Q scores and psychomotor in-

‘dices, "The narrowness of the focus excludes consid-
‘eration ‘of interactions between feeding mode and
‘other -potentially important modulators of behav-

ioural development (such as reductions in morbid-
ity) and disregards the processes that underlie devel-

-opment. Furthermore, very little attention has been

given to the ‘alternative possibility that breastfeed-
iig may- limit mental development through, for ex-

-am'plc the transfer to the child of toxic substances
in'milk. This alternative is complicated by the con-

founding likelihood that the infant’s exposure to
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toxicants is initiated during pestation, the period
of maximal vulnerability.

Even when these caveats are acknowledged, pre-
viously breastfed children appear to have an ad-
vantage over bottle-fed children in developmental
scales, 1Q tests, and assessments of other specific
cognitive outcomes. Among the most provocative
observations are the positive effects on 1Q of feed-
ing human milk to premature infants. Although the
workshop participants acknowledged controversial
aspects of those observations, the need to replicate
such studies was recognized widely. The consistency
of the evidence argues strongly for evaluations with
more robust designs and evaluation tools. Such in-
vestigations should permit inferences regarding the
nature, degree, and persistence of the potential
effects of breastfeeding or human milk feeding on
behavioural development and the assessment of the
modulation of putative effects by social, economic,
and other environmental factors.

Benefits to the mother

Maternal benefits also fall into three broad cate-
gories: reductions in fertility, health benefits of a
non-behavioural nature, and positive behavioural
outcomes. The Working Group examined the first
and second categories in greater detail than the third.

Generally, lactation is expected to help women
maintain a healthy body weight when sufficient quan-
tities of adequate food are readily accessible and to
enhance the physiological efficiency of nutrient utili-
zation under nearly all conditions. The hormonal
changes that accompany lactation are expected to in-
fluence maternal behaviour in ways that support
breastfeeding and promote mothering behaviours.
Investigators also have suggested that successful
breastfeeding is important to maternal self-efficacy
and possibly social empowerment. These expecta-
tions likely are most relevant when maternal nutri-
tional and spcial needs are met.

The mother’s responses to breastfeeding have
been studied much less than those of the infant. A
principal limitation is that lactation seldom has
been studied in the context of the complete repro-
ductive cycle, which includes the nulliparous period,
pregnancy, lactation, and the non-lactating, non-
pregnant state that precedes a subsequent preg-
nancy. The significance of this omission stems from
the likelihood that biological strategies for maintain-
ing maternal well-being through the life cycle rely on
a healthy physiological preparation for reproduction
and adequate pregnancy intervals for maternal re-
pletion. Interactions among the contiguous and inter-
dependent stages within reproductive cycles and the
biological effects of the distinct socio-economic, de-

mographic, and environmental conditions.in indus-
frializing, newly industrialized, and post-industria-
lized settings are expected to modulate maternal
responses to lactation.

Health consequences

Insufficient data were available to the Working
Group for an assessmeni of the effects of lactation
on the prevention of maternal obesity and nutrient
depletion. Although obesity is of most concern in
fully industrialized and newly industrialized nations,
it is, ironically, a growing problem among some
developing countries with large numbers of under-
nourished women of reproductive age. Similarly,
the paucity of data makes it difficult to assess the
global impact of lactation on nutrient depletion of
the mother and its potential consequences for mater-
nal and infant health.

Issues related to longer-term health outcomes, that
is, osteoporosis and breast cancer, were addressed
more confidently. Concerns that lactating wonen
may be at greater risk of osteoporosis because of
loss of calcium in milk have not been supported by
recent studies conducted largely in affluent countries.
Current evidence supports a preventive effect of
breastfeeding against pre-menopausal breast cancer,
but no association has been found between breast-
feeding and post-menopausal disease.

Fertility

Data reviewed by the Working Group reaffirmed the
suppression of fertility by breastfeeding. The dura-
tion of the mother’s infertility is directly dependent
on her infant’s suckling activity. Breastfeeding is
most effective in decreasing fertility (and thereby
facilitating longer, more desirable interpregnancy in-
tervals) when infants are breastfed on demand and
are provided no other sources of food or water.
There also are data suggesting that the use of paci-
fiers may lessen the effects of breastfeeding on fer-
tility by decreasing the infant’s suckling activity.
The mean anovulatory peried for non-breastfeed-
ing women appears to be approximately 50 days. In
breastfeeding women, anovulation may persist well
into the second year post-partum. Infertility appears
to be maitained by a suckling-induced disruption of
the normal pulsatile pattern of luteinizing hormone
(LH) release {essential for ovulation) and facilitated
by an increased hypothalamic sensitivity to the nega-
tive feedback cifects of oestradiol. The mechanisms
responsible for these maternal responses to lacta-
tion have not been identified but are sufficiently reli-
able to have led a group of investigators to conclude
that when women fully or nearly fully breastfeed and
remain amenorrhoeic, breastfeeding provides more
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than 98% protection from pregnancy in the first
six months post-partum. The programmatic imple-
mentation of this conclusion is known as the lacta-
tional amenorrhea method (LAM}) of natural family
planning,

Any biological or social factor that either pro-
motes or interferes with the infant’s suckling activity
(such as a delay in the introduction of complemen-
tary foods or the inappropriate or premature intro-
duction of supplementary or complementary infant
foods) will, respectively, prolong or shorten the
duration of infertility. Discussions on the control of
milk synthesis were particularly relevant to these
considerations. It is clear that milk synthesis is
under autocrine (local) control. The frequency and
degree to which the breast is emptied are the princi-
pal determinants of the quantity of milk that is pro-
duced. Generally, interference with the suckling
activity of infants will be reinforced by a subsequent
decrease in milk production, Under such conditions,
feedback mechanisms will lead to progressive de-
creases in suckling, which, in turn, will disable
mechanisms that disrupt pulsatile release of LH and
eventually result in an earlier return of ovulation,

Demographic effects of breastfeeding

The Working Group examined the demographic
effects of the impact of breastfeeding on fertility
and infant mortality. It reviewed the impact of
breastfeeding on one of the two principal proximate
determinants of fertility, the rate of births. The other
proximate determinant, the reproductive span (the
interval between a woman’s first ovulation and the
time she either dies or becomes infertiie) was not
considered, because breastfeeding is not thought to
influence it.

The effects of breastfeeding on the dynamics of
birth intervals may be examined by dividing -the
birth interval into three parts: the post-partum pe-
riod (the time between delivery and the resumption
of both ovulation and sexual intercourse), the time
between the end of the post-partum period and the
next birth, and the period of the pregnancy. asso-
ciated with a live birth. Endocrine responses that
make lactation possible prolong post-partum anovu-
lation and amenorrhoea through mechanisms that

have been reviewed briefly in the preceding section -
and regulate other reproductive functions (such as:

luteal function) through mechanisms that are under-
stood less comprehensively. A semi-quantitative as-
sessment of the imnpact of these effects on fertility
suggesls that a woman's lifetime fertility may be re-
duced as much as 50% by prolonged breastfeeding.
The demographic impact, however, also will be in-
fluenced by the effect of infant-feeding practices on

child survival. Unlike the semi-quantitative assess-
ments of the effects of the proximate determinants
of fertility on population growth, the impact of the
proximate determinants of child mortality on popula-
tion growth has been more difficult to estimate. Six
types of factors have been identified among the prin-
cipal determinants of child mortality: inaternal char-
acteristics, "environmental contamination, nutrient
deficiency, injury, personal illness control, and the
gestational age and development of the newborn. The
first three are influenced greatly by breastfeeding.

The relations among breastfeeding, fertility, and
child mortality are confounded by the socio-economic
changes that often accompany changes in breastfeed-
ing patterns. The socio-economic conditions that tra-
ditionally have led to decreases in the incidence and
duration of breastfeeding tend, over the long term,
to have a beneficial effect on the six factors listed
above and to diversify and increase the use of con-
traceptive strategies for birth control. Nonetheless,
if socio-economic changes are ignored and the posi-
tive impact of breastfeeding on fertility and child
mortality on population growth is assessed, it ap-
pears that long-term breastfeeding (i.e., breastfeed-
ing into the second year of the child’s life) is likely
to have only a limited effect on population growth.
This, however, does not diminish the health benefits
to both mother and infant anticipated from increased
birth spacing and the nutritional and immunologic
benefits discussed previously.

Current worldwide breastfeeding trends

The Working Group also reviewed data from demo-
graphic and health surveys conducted from 1990 to
1993. Tt is alarming that under-five mortality remains
excessive by any measure in much of the world. For
example, in 13 African countries for which data are
available, mortality among ‘children between one
and four years of age ranged from 318 per 1,000 live
births in Niger to 83 per 1,000 in Namibia. As in afl
regions, infant mortality in those 13 countries gener-
ally accounts for -an increasing proportion of under-
five mortality as the under-five mortality rate drops.

It is very likely that improved breastfeeding prac-
tices will have a significant impact on child mortality
in nearly all economically developing countries. The
term “breastfeeding practices” deserves emphasis,
because the percentage of children born in the last
five years who were ever breastfed ranged from 95%
to 97% in the same 13 African countries for which
mortality data are available. The percentages of chil-
dren ever breastfed were similarly high (greater
than 90%} in the Asian, South Pacific, and Latin
American countries for which data are available.

In most developing countries that were surveyed,
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substantially more than 50% of all infants were
breastfed up to 12 to 15 months of age, and more
than 25% were breastfed up to 20 to 23 months.
The median duration of breastfeeding among chil-
dren born in the last three years ranged from 17 to
28 months in the African couniries that were sur-
veyed. No economically developing country in the
regions surveyed had a mean duration of breastfeed-
ing below six months, and in most countries the
mean durations were substantially above that level.
Yet, consistently across all countries surveyed, the
mean duration of breastfeeding was from 5% to
nearly 100% greater in rural than in urban areas. In
most countries, a minority of infants were fed only
human milk through four months of age, although
rates varied widely among those countries surveyed.
For example, 90% of Rwandan infants were re-
ported to receive only hwman milk through four
months of age. The rates in Tanzania, Kenya, Mada-
gascar, and Namibia ranged from 17% to 47%, and
the rates in Burkina Faso, Ghana, Malawi, Niger,
Senegal, Nigeria, Zambia, and Cameroon ranged
from 1% to 13%. Rates were similarly divergent in
other regions of the world. The percentages of in-
fants whose diets were restricted to only human
milk aud water were similarly divergent among coun-
tries but were substantially higher than the percen-
tages of those receiving only human milk.

Sociocultural factors affecting
breastfeeding

Breastfeeding is a learned, not an instinctive, be-
haviour. Desirable breastfeeding practices must be
actively promoted and supported. Successful breast-
teeding, therefore, is dependent upon social and
cultural factors. Major shifts iu breastfeeding prac-
tices in Tully industrialized countries over the last 30
to 40 years and rural-urban differences in most eco-
nomically developing countries provide the best evi-
dence of the great influence of sociocultural factors
on breastfeeding. The best predictors of breast-
feeding practices in fully industrialized countries are
sociocultural rather than biological. This also is in-
creasingly true in the industrializing countries, espe-
cially in those that are urbanizing quickly. However,
recognizing the importance of sociocultural factors in
determining infant-feeding practices does not jessen
the difficulty of understanding how specific sociocuf-
tural factors operate or may be measured adequately
to explain variations within and between different
infant-feeding patterns.

The sociocultural factors that have been examined
most often are those that can be integrated casily
into biomedical and epidemiologic models, such as
religion, martial status, education, and kinship pat-

tern, These often are included in assessments of
knowledge, attitudes, and beliefs. Yet because in-
fant feeding, and breastfeeding in particular, repre-
sents a wide range of highly emotional issues, it is
often difficult to obtain reliable and valid data from
informants in 1nost studies.

Other factors are less commonly studied, because
they are more difficult to assess. For example, fac-
tors reflective of values, attachment, nurturance,
and sexuality require interpretation from social
science paradigins and are not as amenable to reduc-
tionist models. Nonetheless, all of these factors prob-
ably contribute significantly to the links among what
people say they know, what they know, and what
they practise.

As long-term, detailed ethnographic analyses have
become increasingly available, a conceptual model
has emerged that describes culture as an interaction
between style and structure. Style refers to the manner
of expression characteristic of an individual, a time,
and a place. The application of this model is ex-
pected to increase understanding of the influence of
sociocultural factors on breastfeeding. Infant-feeding
styles commnunicate fundamental values, attitudes,
and beliefs reflected in the interaction between
mother and infant during feeding, in how breastfeed-
ing is accomplished, and so forth. These styles of
feeding are part of dynamic trends and fashions.

Styles in turn are in a dynamic interaction with
defined organizational and institutional structures,
such as those related to health care, the economy,
and governments, cach with its own potential influ-
ence on iufant-feeding choices. An improved under-
standing of relevant styles and structures should
enhance our ability to predict how infant-feeding
choices will be affected by changes in sociocultural
factors,

Despite these limitations, a comparison of the
effects of biological and sociocultural factors on mea-
sures of breastfeeding success (for example, preva-
lence and duration) strongly suggests that breast-
feeding is biologically robust but highly susceptible
to positive and negative sociocultural influences.
The principal basis for this conclusion is that breast-
feeding is sustainable under the wide range of bio-
logical conditions characteristic of affluent women
in economically developed countries and of poor
women in harsh environments in less economically
developed areas. This is not true when breastfeed-
ing is considered under an analogously wide range
of sociocultural conditions refevant to breastfeeding.
Although it would be a mistake not to recognize the
cost that this characteristic presents to poor women
(that is, to their biological well-being), it is equally
fallacious to conclude that adequate breastfeeding
can be accomplished only when all biological needs
are optimally met.
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Resources needed to protect, support, and
promote breastfeeding

The information reviewed by the Working Group
did not allow a prioritization of resources needed to
protect, support, and promote breastfeeding. It did
allow the group, however, to identify resources that
would enhance the likelihood of successful lactation
in nearly all settings. The paucity of quantitative in-
formation available to assess the relative importance
of resources needed in specific settings represents a
major research gap. The resources identified by the
group fell into three broad categories: time, space,
and socioculturalfeconomic support.

The physioclogical and sociocultural information
reviewed by the group documented clearly that
breastfeeding requires time of the mother. The two
principal sources and sinks of time are the family
and, when the mother also is employed outside the
home, her employer. Because milk production is sus-
tained by physiological processes dependent upon
the regular removal of milk, time constraints that
result in decreased or inefficient suckling will have
a negalive impact on milk production and even-
tually on the sustainability of adequate milk produc-
tion. Time constraints imposed by employers have
marked negative impacts on breastfeeding success
because of adverse effects on suckling. Emnployment
policies that recognize the importance of maternal
leaves, temporary part-time employment options
that do not adversely affect longer-term full-time
employment opportunities, and opportunities for
breastfeeding in the workplace represent comple-
mentary strategies to help establish and sustain ade-
quate lactation,

Space is required to breastfeed. Differing percep-
tions of physical modesty, hygiene, and other con-
cepts dependent upon cultural norms and relevant
to infant feeding and maternal well-being will make
diverse demands on the characteristics of spaces
best suited for the protection, support, and pro-
motion of breastfeeding. These demands apply to
family residences, places of employment, and various
sites where communities congregate, such as places
of worship, businesses, and entertainment.

Sociocultural and economic support fall into two
subcategories, tangible and intangible support. Ex-
amples of the types of tangible support needed to
obtain full benefits of breastfeeding are safe and
adequate food for the mother and complementary
infant foods for the period of mixed feeding when
foods other than human milk are introduced to the
infant’s diet; fair labour compensation that recog-
nizes the needs of families; and adequate housing
and related services that protect, suppori, and pro-
mote the hygienic well-being of the family.

Examples of intangible support tended to cenire

around five soctal sectors: government, business,
conmmunity, health professions, and educational and
research institutions. Those which centre around
government represent a wide range of issues. They
extend from laws and policies that govern parental
leaves to those that lead to differing urbanization
trends, Parental leave policies are of obvious rele-
vance; urbanization trends influence family support
structures and employment patterns, which affect the
protection, support, and promotion of breastfeeding.

Although the Working Group recognized the sig-
nificant influence that the commercial sector plays
in determining parental and family leave policies of
specific countries, the negative impact of both overt
and subtle inappropriate marketing practices by pro-
ducers of infant foods received more focus. Strate-
gies that have a negative impact on breastfeeding
appear designed to decrease suckiing at the breast,
thereby causing decreased milk production, with in-
creased dependence on human milk substitutes, and
undermining maternal confidence in the ability to
breastfeed and the general social support of breast-
feeding. These strategies are implemented by such
diverse activities as direct advertisement to the pub-
lic and the now discredited distribution of human
milk substitutes at little or no cost in health-care
settings or directly to family residences. QOther issues
relevant to the commercial sector’s employment
policies and the impact of these policies on the time
mothers have to breastfeed have been discussed
previously.

The issue common to communities-at-large, health
professions, and educational and research institu-
tions is recognition of breastfeeding as the expecred
mode of feeding for all infants and, its corollary, the
use of human milk substitutes only when specifically
indicated. Although all agencies and institutions
with interests in infant health recommend exclu-
sive breastfeeding for at least the first four to six
months, these recommendations are not commonly
refiected in the practices of communities, health pro-
fessionals, and educational and research institutions.
Examples of the consequences of failing to make
practices conform with recommendations are inap-
propriate management of lactation by health profes-
sionals who have received inadequate training, poor
knowledge and attitudes of many young families rei-
ative to breastfeeding because of inattention to lacta-
tion in primary and secondary education, and a poor
knowledge base for the improvement of lactation
practices because of inadequate research support.

Conclusions and recommendations

The data reviewed by the Working Group provide a
strong scientific base for the present recommenda-
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Summary

tions. The present benefits of breastfeeding in ail
countries and the benefits that are projected when
international recommendations are implemented
more broadly are of great significance to individuals
and organizations responsible for the implementa-
tion of scientific knowledge that is highly pertinent
to infant and maternal health.

The Working Group urges the active protection,
support, and promotion of breastfeeding by govern-
ments, communities, the commercial sector, educa-
tional and research institutions, voluntary organiza-
tions responsible for the promotion of maternal and
infant health, and, in particular, health professionals

and facilities. Especially relevant to this recommen-
dation is the resilience of lactation in the face of
harsh biojogical conditions and the fragility of
breastfeeding in the face of inadequate sociocultural
and economic support. These characteristics impose
a special responsibility on all societies to safeguard
the well-being of women by ensuring their access to
a safe and adequate food supply throughout their life
cycle and to provide adequate time, space, and socio-
cultural and economic support to women and their
families to maximize the healih of all children from
infancy and the health of women throughout the re-
productive cycle,
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135 pages, paperback. US$45 (USA, Canada, Mex-
ico), US$55 elsewhere.

This book is neither new nor explicitly nutrition-
related, but it is exceedingly convenient and useful
for the kind of calculation that every nutrition or
food scientist is required to make from fime to time.
It contains the information necessary for calculating
the amount, concentration, and preparation of re-
agents, buffers, spectroscopy, enzyme assays and ac-
tivities, and radioactivity. Anyone still concerned in
any way with calculations of laboratory data will
find this inexpensive paperback invaluable. '

Carcinogens and anticarcinogens in the human diet.
A comparison of naturaily occurring and synthetic
substances. National Research Council. National
Academy Press, Washington, D.C,, 1996 (ISBN
0-309-05391-9) 417 pages, paperback. 17§$44.95.

Plants contain chemicals that have medicinal stimula-
tory, hallucinatory, and narcotic effects, so it is not
surprising that they also contain chemicals that are
protective against or contributory to cancer. The US
National Research Council committee responsible
for this report was charged with examining the oc-
currence, toxicological data, dosage, mechanisms of
action, and potential role of natural and synthetic
carcinogens and anticarcinogens in food. Despite
their enormous number in the food supply, the great
majority of naturally occurring and synthetic chemi-
cals in the diet are present at levels below those at
which any significant adverse biological effects are
likely. Moreover, a varied and balanced diet contrib-
utes significant protection. The committee concluded

that natural components in the diet may prove to be
of greater concern than synthetic components with
respect to cancer risk. BEven though human epidemio-
logic data indicate that diet contributes to a sig-
nificant portion of cancer, it is extremely difficult to
assess human cancer risk from individual natural or
synthetic compounds, because the diet is such a com-
plex mixture and interactions among components
are largely unknown, The report documents and dis-
cusses these conclusions,

Trace elements in human nuirition and health.
World Health Organization, Geneva, 1996, (ISBN
92-4-156173-4) 343 pages, paperback. SwlT 85/
J8$76.60; SwF 59.50 in developing countries.

This book provides authoritative recommendations
concerning nutritional requirements and safe ranges
of intake for 19 trace elements important to human
health, based on a consensus of international ex-
perts. It combines the latest scientific knowledge
about the consequences of specific dietary intakes
with practical advice on how to identify the effects
of deficiencies and excesses of trace elements.
Recommendations for individual elements are pre-
sented in the forin of safe ranges of intake for popu-
lation groups and represent the limits of adequacy
and safety for the mean intakes of whole popula-
tions. The final chapters provide detailed guidelines
for the design and interpretation of research on trace

clements for human consumption. These include

analytical methodologies, dietary surveys, environ-
mentai supplies of trace elements, and the differ-
ences between population averages and individual
intakes,

This book is essential for every nutrition kbrary; it
is unfortunate that it cannot be made available even
more cheaply for developing countries. A French
edition is in preparation.
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Vitamin A and the immune function. Edited by Chris
Kjolhede and William R. Beisel. Haworth Medical
Press, New York, 1996, (ISBN 1-56024-757-6) 156
pages, hardback. US$29.95.

This is the report of a 1993 symposium that dealt
broadly with vitamin and immune function from
basic biochemistry to applied epidemiology and clin-
ical practice. It includes basic information on the
metabolism and mechanisms of action of vitamin A,

with special reference to infection and immunity,
the effects of vitamin A on B-cell and T-cell fune-
tion, and the complex relationship of vitamin A
status, supplementation, and immnunocompetence. A
comprehensive historical overview by Dr. Beisel
provides valuable background. In addition to its
authoritative summary of current knowledge, the
book will be useful for the design of future in-depth
investigations.
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