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INTRODUCTION

Human breast milk is a unique and inimitable food for infants.
It has stood the test of time and is recommended as the preferred me-
thod of infant feeding by all national and international scientific
and health organizations. Breast-feeding involves more than nutrients:
it is intrinsically part of child rearing.

Humai breast-feeding has worldwide public health implications
and is a natural resource of great economic value. In a greater part
of the world, how infants are fed is often a matter of life or death.
One public health expert has estimated that if breast-feeding were
reinstated in developing countries, some 10 million childreh could
be saved from diarrheal disease and severe malnutrition each year.

Of the estimated 1.5 billion children in the world today, 80%
live in developing countries, most. in an environment of malnutrition,
infection, poor housing, lack of safe water, and inadequate health
care. Mortality is high among infants and young children in cevelop-
ing countries. Infant mortality rates range from 60 to over 200 deaths
per thousand live births per year, a range about ten times higher than
infant mortality in industralized countries.

Among children age I to 4 years, the difference in mortality
rates between developing and developed countries is even greater.
Death rates in this age group may range from 20 to 40 times higher in
developing countries compared to developed countries. Most of the
deaths are due to the combined effects of malnutrition and infections
such as diarrhea or respiratory illnesses not fatal to well-nourished
children. There exists a natural resource which, if utilized fully,
could significantly reduce the number of child deaths. This resource
requires no advanced technology nor dependence on industrialized nations.
That resource is human breast milk.

QUALITY AND QUANTITY OF BREAST MILK

Human breast milk is species specific. The composition of cow's
milk is different in protein and fat content. Cow's milk contains
more protein than breast milk and different amino acids. Methionine,
an essential amino acid, can't be metabolized by new borns, particu-
larly premature infants, because of liver immaturity. Breast milk is
high in whey proteins which are easier to digest than the curd protein
found in infant formula and cow's milk. Recently the amino acid Taurine
was also found in breast milk. In large amounts, Taurine is considered
important for central nervous system development. The fat content of
breast milk is unique. Over half the calories are provided by lipids.
Lipids are also important in the development of the central nervous
system. Recent research suggests that the high cholesterol content
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of human milk plays a role in combating infection and may increasetolerance to high cholesterol levels later in life. Other researchshows that breast-fed infants are three times less likely to be obeseas adults than bottle-fed infants.

The bio-availability of iron in breast milk is 40 percentcompared to only 10 percent in cow's milk. Breast-fed infants do not
need iron supplements for the first 4-6 months if breast-fed exclu-sively; whereas, infants fed cow's milk do need supplements. Zincdeficient formula fed infants develop ac-odermatitis enteroparhica.(a skin disease) which is cured by breast milk or a zinc supplement,In some infants, cow's milk produces an allergic reaction whereasbreast milk does not.

Recent research has shown an increasing number of immunolo-gical factors present in breast milk and colostrum (first milk)which play an active role in combating infections. This functionis vital for infant health particularly In unsanitary surroundingsthe norm in rural areas and urban slums ot developing countries,The vital anti-infective role of colostrum has been recognized in
the dairy industry in recommendations for raising puppies. At U.S.Senate Hearings on the marketing of infant formula, where this factwas noted, one public health expert asked why human beings are treatedas second class animals in the withholding of colostrum from newborninfants.

The composition of breast milk changes during the feed and con-
sists of fore milk and hind milk. Hind milk is much richer in pro-tein and fat than foremilk. The lipid content is 4 to 5 times morethan that of foremilk. Hind milk, rich in calories, is essentialfor infants to thrive and is produced when sucking or psychosensuastimulation initiates the prolactin reflex and the lacteals ejectmilk. Anxiety, lack of confidence, or worry on the part of themother can interfere with this process.

Many factors affect the quality of breast milk. Sucking is
by far the greatest stimulus to milk production. Supplementationwith formula reduces milk production. High estrogen contraceptivepills reduce the quality of milk, and in severely malnourished women,some authors have noted a reduction in milk production. Many methdo-logical problems in the study of breast milk volume and compositionremain to be solved; therefore, caution must be exercised in theinterpretation of research results. For example, test weighingof infants before and after feeds, the selection of mothers to bestudied, the manual or machine assisted..expression of-breast Ilk,

the changing- composktion *f. breast: milk by time of-day.are all factorswhich. may'introduce uncontrolled variation in test results.
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Malnutrition may affect the quality and volumn of breast
milk. However, even in concentration camps under famine-like
conditions, mothers have successfully breast-fed their infants.
The long term depletion effects on the mothers in such a setting
is unknown. Other research shows that improving the mother's nutri-
tion can improve her lactation performanze.

A number of studies have shown that full lactation on the part
of the mother delays the return of menses an average of four months,
compared with new mothers who are not breast-feeding their child.
To the physiological effect of breast-feeding in chil-'-spacing must
be added the cultural taboo found in many societies against sexual
intercourse with a woman who is breast-feeding her child. Rosa
(see p. 120) calculates that the physiological effect of breast-
feeding, plus the cultural taboo regarding sexual relations, com-
bine to have a more important birth control effect than all family
programs underway in developing countries.

Another advantage of breast-feeding is the psycho-physiolo-
gical interation between mother and infant resulting in bonding,
basic to an optimum caring relationship between mother and child.

TRENDS IN INFANT FEEDING

The link between breast-feeding and infant health was well
known in 19th century Europe. In Lancaster, England when cotton
was not available for the textile mills, infant death rates declined
sharply because mothers were not working at the mills. Infant death
rates in Germany differed substantially from one district to another,.
depending upon whether breast-feeding was the usual.practice in the
district. Even after the turn of the century, studies in Derby
(England), Liverpool, Amsterdam and Boston showed a substantial ex-
cess of mortality among artificially fed infants, compared with those
which were breast-fed.

Bottle feeding in developing countries today appears to have
the same effect on infant mortality which it had in Europe and North
America 70 years ago. Plank and Milanesi found in a survey of rural
mothers in Chile that when bottle feeding commenced before the age
of three months, the mortality of infants was three times greater than
in breast-fed infants.



Mty dre an increasing number of mothers in both developing and
developed countries shortening the amount of time babies are fed from
the breast or abandoning breast-feeding altogether? Reasons frequently
given include: urbanization, an increase of women in the work force,
decline in knowledge about the art of breast-feeding among women and
health personnel, the lack of institutional support such as nurseries
in the workplace, and the aggressive marketing of substitutes for
breast milk by infant formula manufacturers.

The WH0 Collaborative Breast Feeding Study, based on surveys
in nine countries, shows that urbanization is not necessarily a factor
in the decline of breast-feeding as only 7% and 3% of the mothers in
the urbanized countries of Hungary and Sweden never breast-fed their
infants. In the Philippines, a less urban country, one-third of the
economically advantaged mothers surveyed never attempted breast-feeding.
Among the urban poor surveyed in the Philip.pines, as many as one-
sixth of the mothers never attempted breast-feeding.

Women in the work force is a frequently stated reason for
bottle feeding, but Latham has reviewed many studies in developing
countries and found that fewer than 6 percent of the women, on the
average, stated that work is the reason they gave up breast-feeding.
In an unpublished study of mothers in Soweto, South Africa, only 4%
of the mothers who never breast-fed gave work as the reason.

Bottle Baby Syndrome

All sorts of teas, sugar water, starchy mixtures, dry milk,
infant formula powders, and whole milk are fed in bottles to infants
around the world. The major problema; with this type of feeding are
contamination, low nutrient content due to overdilution, infrequent
feedings, and, in the case of formula, high cost. Milk or infant
formula in a baby bottle is an ideal breeding ground for bacteria,
particularly in the absence of sterilization and refrigeration.

Labels on infant formula cans specify that the product should
be mixed with water only under sterile conditions. The absence of
running water and rudimentary cooking facilities is the rule rather
than the exception in developing countries, making such directions
impractical at best. Even under ideal circumstances, baby bottles
are difficult to keep clean and free from bacterial contamination.
Researchers in South Africa found that 41% of African mothers who
used bottles for infant feeding in Soweto (an urban setting) used
no method of cleaning the bottles at all.

As the proportion of mothers who breast-feed declines, and the
average number of months which infants are breast-fed declines,
the protection afforded by sterile, rmtritious, and disease resis-
tant breast milk is shortened, which explains why many experts have
found that the average age of the onset of malnutrition has dropped
from 6-8 months to as early as three months in some developing coun-
tries.



MORBIDIrY AND MORTALITY

In comparing the health risks of bottle versus breast-feedingin developing countries, it is important that each method of feedingbe carefully defined. Exclusive breast-feeding should not be confusedwith breast-feeding associated with the early introduction of solidor liquid food either of which may be z-ataminated.

Research cited in this bibliography shows that the incidenceof diarrhea, respiratory disease, malnutrition and mortality ishigher in bottle fed than in exclus3ovely breast-fed infants. Thepoor in many developing countries have access only to polluted drink-ing water, which when mixed with milk powder and fed to infants, canhave deadly consequences. These infant deaths are often due to diar-rhea which causes dehydration and reduces the capacity of infants toabsorb needed nutrients from the food they are given. Repeated diar-rheal attacks increase susceptibility to other infections.

Even in the U.S. artificially fed infants have more sick daysand longer hospital stays than do breast-fed infants. Allergy, asthma,eczema and necrotising enterocolitis occur less frequently in breast-fed infants. Eskimo infants that are artificially fed are more proneto otitis media.

COMWERIOGENIC MAUTRITION AND THE INFANT FOOD INDUSTRY

Controvesy surrounds the question as to what extent aggressivemarketing practices by infant formula manufacturers have contributedto the decline in breast-feeding in the developing countries. Churchgroups, corporate cr'tics and health personnel in developing countrieshave been alarmed by farmula. companies' frequent radio advertisements,posters and use of free samples promoting infant formula. Specialcriticism has centered on the practice of hiring scarce health person-nel to serve as sales representatives for infant formula. These groupsbelieve that the poor are spending money for a product they can illafford which, under unsanitary circumstances, is positively harmful,in the mistak-en belief that they are doing what is best for theirchildren.

In 1974, the 27th World Health Organization CHO) Assemblynoted with alarm the general decline in breast-feeding casued by manyfactors "including the mistaken idea caused by misleading sales pro-motion that breast-feeding is. inferior to feeding with manufacturedbreast-milk substitutes." WHO urged member countries to review salepromotion activities on baby foods and to introduce appropriate re-medial measures including advertisement codes.
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Some governments, such as Jamaica and Venezuela, have taken
steps to regulate the advertising of infant formula in hopes of re-
versing the downward trend in the proportion of mothers who breast-
fed. Other governments, such as the Philippines and Guatemala, have
hot regulated infant food company activities in their countries.
Advertising and promotion of infant formula products in the Philippines
is widespread. Of nina countr.es surveyed by the World Health Col-
laborative Study, the Philippines showed the highest proportion of
mothers who had never attempted breast-feeding. In the Philippines
over 40 of poor mothers in rural areas who had their babies delivered
in hospitals, had been given free mik samples. Pgulation of the
marketing of infant formula in Ja aica has not reversed the decline
in breast-feeding and some experts believe an, equal and opposite
educational effort will be needed to overcome the effects of past
advertising.

Advertisements portraying fat babies as healthy and captions
such as "when your milk runs dry" prey on fear and affect lactation
reflexes. Women are urged to supplement breast milk early and use
two or three bottles of formula. This practice leads to decreased
lactation since frequent sucking is essential for promoting lactation.
Thus supplementation of breast milk with formula can result in de-
creased milk production.

In face of criticism, several infant formula companies have
agreed to limit their mass media advertising of infant formula in
developing countries. However, promotion to health professionals
and health centers remains strong. The companies claim that their
critics exaggerate the impact which their advertising has had on
reducing breast-feeding in developing countries. Moreover, the
companies maintain that their product is nutritionally superior to
other human milk substitutes, used in developing countries, such as
sugar-water mixtures or local starchy products.

ECONOMICS OF INFANT FEEDING

Poorly nourished mothers produce milk for their infants, butin less volume than well-nourished mothers. Extra food for mothers to
increase breast milk volume is cheaper than breast milk substitutes
for infants. Habicht, et al., showed in Guatemala that the cost of
adequate artificial feeding is ten times greater than the cost of
extra food required by a mother for lactation. The cost of feeding
an individual child from birth to five months using the correct di-
lutions xecommended by commercial food companies has been shown to
require one.third or more of the family's income in developing countries.



The poor in developing countries cannot afford to buy an
imported product nutritionally inferior to mother's milk which is
"free". The poor in developing countries who use infant formula
often dilute the product in an effort to make the expensive powder
last further or feed the infant infrequently. This practice results
in undernutrition of the infant. On a national scale, importing
breast milk substitutes exace|tbates already high trade deficits.
This lost resource to developing countries amounts to many millions
of dollars.

WEANING

The term "wean" comes from an old Anglo-Saxon word "to accustom".
Weaning is a process by which foods other than. breast milk are introduced
gradually into the infant's diet, first to complement breast milk and

progressively to replace it and adapt the infant diet to that of the child.
This process for most infants should start no earlier than 4 months of
age and no later than 6 months of age. There are no nutritional advantages
to early introduction of solids.

Too often the food given to infants, having small stomachs, is
the bulky, starchy staple food of the country. In many instances these
weaning foods are not fed frequently enough so that daily nutrient require-
ments are met. Or they are not freshly prepared and become contaminated
on standing with resultant gastro-intestinal infections. Suitable locally
available weaning foods need to be identified.

In some countries, culture and taboo block the use of potential
weaning foods such as eggs, fish, pork, and milk. In other countries,
these nturitious foods are unavailable or too expensive. Women and
children, particularly female children, eat last and receive smaller
portions of the food. They disproportionately suffer the effect of
poor nutrition. To combat childhood PEM, it is important to enchance
the poor quality of weaning food given to children by continuing breast-
feeding up to two years.

RESPONSIBILITY OF HEALTH PROFESSIONS

According to Ebrahim, an important reason for the decline in
breast-feeding is the absence of a firm stand in favor of it by the
health professions. Gueri found in a survey of new mothers in Trinidad
in 1974 that 28 percent of the mothers who fed cow's milk or formula
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to their infant, had been advised to do so by a nurse or doctor.

The medical and health professionals are influenced by free
gifts,equipment such as incubators, formula for nurseries, a per-
centage of sales profits, gifts, fuLids for research symposia and
conferences. Formula companies invest in advertising in pediatric
journals and public health journals. Pamphlets, growth charts,
posters, and nutrition information are provided by companies. Be-
cause of the shortage of educational materials on health and nutri-
tion in many developing countries, these company produced materials
are eagerly used. Information when incorrect can be harmful. For
example, a company poster on breast-feeding in Southern Africa states
that both mother and infant "need rest" and advise mothers not to
feed at night. Night feeds are important as infants can get up to
one-third of their daily feed at night. 1his misinformation can lead
to the development of breast abscesses and deprive infants of human
milk.

Successful breast-feeding is based on advice and instruction
from more experienced women and requires confidence and assurance.
Gueri found in the Trinidad survey that the chief reason mothers
gave for giving up breast-feeding was "insufficient milk". This
may indicate ignorance of the technique of breast-feeding, especially
the depressing effect of early supplementation on breast milk pro-
duction.

Health personnel, not only in developing countries, but also
in industrial countries, are poorly informed about breast-feeding and
are often not qualified-to help mothers with practical advice on
breast-feeding. Hospital practices which discourage breast-feeding
include the separation of mother from infant whenever either is
admitted to the hospital for illness. This practice can cause the
mother's milk production to decline as continued sucking is necessary
for adequate production.

Hospital deliveries may play a role in the decline of breast-
feeding. Infants are often taken from the mothers at the time of
delivery and at night. They are given sugar water or formula in
bottles with the result that the infant is later unable to breast-
feed. Rooming-in is often discouraged. Support and advice on breast-
feeding is absent in many hospitals.

SUPPORT AND PROMOTION OF BREAST-FEEDING

The protection and promotion of breast-feeding in those areas
of the developing world where the practice is endangered or declining
may be the single most important action which govenments and
the health professions can take to improve infant health. This
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statement is generally supported by the literature cited in thisbibliography. Strong recommendations for the promotion of breast-feeding have been made by the American and Canadian Academies ofPediatrics (p. 125) and in the Carribean at a recent workshop spon-sored by the Carribean Food and Nutrition Institute (CFNI), Barbados,1979, P. 133.

As living conditions change, as women enter the work force,more emphasis will have to be placed on child care ROsouTrcesand social support for breast-feeding will also have to be developed.Most of all, women will have to be more involved in policy making, es-pecially concerning their own activities. One only has to look atchild feeding delegations to see that those who make the plans seldomhave the experience of child care or are affected by the resolutions.
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I BREAST-FEEDING - GENERAL



AMERICAN ACADEMY oFPElATRg ,_ "BREAST-FEEDING,"

This article examines and evaluates present information,provides up-to-date guidance for counseling mothers about feedingtheir infants, discusses factors related to the decline of breast-feeding in the United States and Canada, and proposes ways andmeans to encourage breast-feeding. The advantages of breast-feeding are reviewed both for the developing country setting andfor the industrialized. Nutritional factors, particularly re-garding obesity, immunology, and other advantages are reviewed.

(ION, NUTRTON-HEALT, AND FOOD SURVEY OF TURKEyCHAPTER 1U)j "LHI[LD NUT RITION, ZREAST ED NG KRACTICES
AND SUPPLEENTARY -ABY o PP. 9- 101 281-289 s

The percentage of infants insufficiently breast-fed ishighest (20.4%) in the Aegaen-Havmara-Thracean region. The per-centage of those breast-fed for more than 2 years increased fromWest to East. When the mother was well educated the percentage ofchildren breast-fed longer than 12 months decreased.
Practices such as not giving mother's milk to babies at allor insufficient breast-feeding may be connected with educatedworking mothers. However, mothers working for private sectors ofthe government have 6 weeks paid birth leave. In addition to work,the other cause affecting the length of breast-feeding is mis-leading information given to mothers. Psychological factorsaffecting the amount of milk produced, inadequate nutrition of themother and the increased use of commercial and homemade baby foodsshould be considered. In Turkey, 12.5% of babies are given com-

mercial baby food.

ANON, "RURAL CHILD HEALTH CARE. IN KWANGTUNG PROVINCE,"
CHIN, n. J,, 4:858, 1918.

A brief account of the rural child health care service inthe Chinese province of Kwantung is presented which is given greatimportance at all levels of provincial government. Cooperativemedical services have been instituted in 97% of the production bri-gades in Kwangtung Province with over 3,000 mother and child healthunits. Every effort is made to ensure breast-feeding by the mother.d4uring the first 10 months of her infant's life. An infant feedina
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survey carri3d out in 1975 on 3,183 infants Caged 3-10 months) showed
that over 95% were either breast-fed exclusively or given mixed
feeding with their mother's milk and other substitutes. Less than
5% were artificially fed. Better growth and development are observed
among infants who were breast-fed for the first 6 months of life.
However, cow's milk, goat's milk, or milk substitutes are given
to infants whose mothers have inadequate supplies of breast milk.

BALAKRISHNANi., 5 A&D HUS EIN, H.B,J 4 N - AST-N L, , ING
IN ELANTAN, ,_RnP, PEDIATR. & ~8 ,9 i

Four hundred and sixty-one mothers were interviewed to determine
the duration of breast-feeding (without supplemental foods), at what
age solids were introduced and to assess the mothers' awareness of
the benefits of breast milk. 18% of mothers were breast-feeding
fully up to three months and 9% without added solids up to six months.
Seventy-eight percent of the mothers were introducing solids before
the third month; of these, one-third as early as the first month.
Eighty-six percent agreed that breast milk was the best milk but
only 59% agreed that. breast-fed children got infections less fre-
quently. Sixty-fiVu percent were aware that ifter siY months, solids
should be introduced.

BROOKEA eG, "INFANT FjEDNG T PERENNIAL PROBLEM,"
THE PRACTITIONERt 22 3 9 ,POLE,

Mhere are several topics in the field of infant feeding which
cause much anxiety and these are discussed here. These include
overnutrition and undernutrition, excess solute load and immuno-
logical problems. Some of the newer advances in knowledge about
breast milk and the common problems of 'milk-fed weanling infants
are sumarized as well.



BR WN RE.,. "RLACTAT.ION WITHR FERENCE T7APLIC 9 O IN
LOPING COUNTRIES, CLI, IEDIATR,.,7 M . M4

The utility and promotion of relactation for lesser developed
countries .(LDC's) are discussed in this article. Cases of reli.ctation
are cited even among nulliparous women. The entire range of nutri-
tional, cost-benefit, hygienic, psychological, and microbiological
reasons for breast-feeding is summarized. Hormonal and physiological
aspects of milk production and let-down are quickly given; lactation,whether induced or natural, is the end result of the prolactin and
let-down reflexes.

Lactation or relactation can be initianted using pharmacologicagents and/or healthy sucking. The requirements of successful lacta-
tion are (1) a healthy woman who wishes to nurse the infant, (2) ahealthy baby, and (3) a support system. Pharmacologic agents which
can help the process are estrogen, progesterone, oxytocin, the tran-
quilizer thorazine, and metoclopramide. Relactation among Bengalirefugees in India using suckling only after diarheal episodes andamong South Vietnamese women using thorazine is discussed. Generally,
once convinced that the approach worked, the women rapidly accepted it.

CHAVEZ, A., ET. ALI 'ROLg OF LACTATION IN THg NUTRITION
F OW RCOOGY OF 00, AND

A two-year longitudinal study was made of the production and
consumption of milk of 17 mother-child units in a poor and inadequately
nourished rural com=ity. A comparable group was studied with the
exception that the diet of the mother was supplemented from the 45th
day of gestation until weaning. The children of these mothers were
also given food supplements, vitamins and minerals from the third
month of age onwards. It was found that in the first six months
of lactation, the consumption of milk by infants in the non-
supplemented group followed a curve with a maximum peak of 650 ml.per day. After the sixth month, there was a tendency towards a
plateau of about 450 ml. In supplemented mothers, the curve forthe first semester was smoother and the volume secreted was 15
percent higher. There was also a decrease in production after
the sixth month. It was also found that the milk of the supple-
mented mothers was more dilute, but it did not differ significantly
in its total solid content from the milk produced by the non-
supplemented mothers.
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DARKE, S., "HUMAN MILK VERSUS Cow's MILK,• J."OF HUMAN50. (4):233-238, 1976,
Composition of human milk and cow's milk are compared. Cow'smilk contains 3.3% protein per 100 ml., which is more than human milk.Human milk protein is 40% casein and 60% whey, cow's milk has 80%casein and only 20% whey. they is species specific. It is pre-dominantly made up of lactalbumen in human milk, and B-lactoglobin incow's milk. It also contains small amounts oZ serum albumin, lacto-ferrin and traces of lysozyme. Human milk contains 7 .09g. of lactoseper 100 ml.; cow's milk contains only 4.8g. of lactose per 100 ml..The fatty acid composition is very different but is to some extentdetermined by the maternal diet. Both differ in vitamin content.Cow's milk is richer in B vitamin and has less Vitamin C, A and E.Neither Are a good source of Vitamin D; cow's milk contains lessiron, copper and zinc than human milk.Higher concentrations of protein in undiluted. cow's milk can beassociated with an increase in blood urea and abnormally high renalsolute load, and neurological consequences have been reported inpremature and full-term low birth weight infants. The problem with

cow's milk manufacture is ensuring that the essential amino acidsare present in at least the amounts found in human milk. The highconcentration of inorganic nutrients in cow's milk may result inharm for some children, especially the high calcium hosphate ratiowhich may be a factor in the etiology of neonatal tetany. Theimmature kidney of the young infant seems to excrete excess potassiummore easily than sodium, -.+ich may result in hypernatremia. Environ-mental climate and infections may increase hypertonic dehydration, andpermanent neurological damage can result from hypertonic convulsions.More refined cow's milk formula is made when the milk is skimmed andthe fat replaced by vegetable oils. Absorption of fat from these so-called "filled milks" is still not as complete as that of human milk.

DAVIES,. sP  HE FIRu F D OF LOW BIRTHWEIGHT INFANTS,"ARCH. BIS, CHILD, i:187192, 197 I
Some of the important events concerning the early feedingpractices of low birthweight (LBW) infants are traced from thebeginning of the century to the present in this review article.As early as 1913, Goodhart recommended that infants not be allowedto wait 2 or 3 days for regular breast-feeding. Early feeding waschallenged up to the 1940's when the accepted practice switched todelayed -feeding until the second or third day after birth, apractice which originated in the United States. This practice wasbased on the beliefs that early feeding could cause pneumonia fromaspirating milk into the respiratory passages and that newborninfants retained an excessive amount of extracellular fluid andearly feeding was an unnecessary stress on the infant's kidneys.It was not until the early 1970's that early feeding was..wellestablished once again and was recognized as the best method for

feeding LBW infants.



DICKMAN, S R, "BREAST-FENG AND INFANT NUTRITION,"I-, AM, GOM, HLTH, I: -2 , 9 7g
A comparison of nutrients in human and cow's milk is presentedwhich includes all the latest findings in this area of research.Other aspects cuvered include a discussion of the numerous advantagesof breast-feeding such as mother-infant bonding, positive effectson the mother, immmological factors, antiallergenic activity, re-duction in likelihood of overfeeding, and prevention of nursing-bottle syndrome. The possible risks of breast-feeding discussedhere are the effects of drugs on breast milk and the effect ofconditions such as undernutrition and smoking on the quantity andquality of human milk. Specific drugs and chemicals to avoidinclude diuretics, oral contraceptives, atropine, reserpine, steroids,radioactive preparations, morphine and derivatives, hallucinogens,marijuana, anticoagulants, bromides, antithyroid dzugs, anthra-quinones, dihydrotachysterol and many antimetabolites.

EBRAHIM, GJ,,.. RFST-FEDTNG-_..THEToLOGICALOPTION-.
LONDON: MACMILLAN RESS LTC,,

This book describes the physiological mechanisms in the motherand child and analyzes the biological proterties in human milk aswell as the species specificity of human milk.
composUmo of Various Mis (per 100 ml)

[=Fat C.] Protlr Cr~rh gIOmi Calories

b a tf a l- :s* . 7.5 3 . 8 /, / 4 . 10 1

Camels 4.3 68
mil 3. 62

83 Ti 1: 4.1 / 119

m~k4.1 3. A. 6 6
Itoieg f
sulki 1.41. .k,'4

b. mil 3.3 1. 7 0/62
Pig,- 8.5 5.8. Il8
Milk , W, :-
Rindaga'2 I 2. 5. : - 25

Sw I 02

Yw7.0 .2.6101

The author begins by stating that formula feeding is no olderthan three decades, as compared to the millions of years of humanevolution during which milk evolved with the species. He points outthat in rural areas of the developing world, infants who do not haveaccess to their mother's milk fail to thrive or even survive.
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According to Ebrahim, the two most prominent causes of the de-
cline in breast-feeding are C1) the high pressure promotion of the
infant foods; and (2) the absence of a firm stand in favor of breast-
feeding by the health profession.

Another factor responsible for the decline in breast-feeding:
the free distribution of powdered milk. The post-war years brought
a major nutrition intervention program in many developing countries
in the form of free distribution of powdered skinmed milk donated by
various international agencies. These programs attracted mothers to
MCH clinics but also gave rise to dependence and contributed to the
trend of artificial feeding.

The author states that the "modern maternity ward" has become
a place where mothers come to learn about artificial feeding. Ebrahim
points out that the health Worker carries a heavy responsibility,
not only of ensuring the establishment of lactation at the time of
delivery, but also of its maintenance through various family situations
so that the infant can derive the benefits of mother's milk until
weaned onto solids.

Cost of formula can vary from 1/4 to 1/3 of the national
minimum wage in developing countries. Imported, powdered milk
can be a serious drain on foreign exchange. In Tanzania, if
there was only a 20% decline in breast-feeding, it would require
milk imports costing £2 million at the prices of 1970. The
decline in breast-feeding in Chile between 1951 and 1970 is
equal to a loss of 78.6 thousand tons of breast milk costing
18.86 million!

TABLE 6.3 Cos of anIflIcal feedint in the Third World

Cost of feeding a
Minimum wae 6.month.old infant

Country Per week (U.S.$) per day (U.S.$) 54 of wage

United Kingdom 39.20 1.30 33
Burma 5.01 0.81 16.2
Peru 5.60. 1.30 23.2
Philippines 9.69 2.9 26.7
Indonesia 5.60 1.62 28.9
Tanzania 7.62 2.44 32.0
India 4.62 1.62 35.1
Nigeria 5.18 2.44 .47.1
AfLhanisan 2.80 1.62 57.9
Pakistan 5.18 3.23 62.4
Egypt 4.09 2.59 63.3

In all future action programs, the role of the health profession-
al will be crucial, Ebrahim argues. Not enough importance has been
given to teaching the subject in the curricula of training institutions.
To a large extent, the medical and nursing professions have allowed
themselves to be influenced by semi-promotional literature put out
by the manufacturers of baby foods; many of the scientific and literary
activities of professional bodies are supported by the manufacturers.



GE~~ ARSW EEJ6 : SECOND THOUGHTS."

A number of studies have shown that breast-feeding not
only supplies the infant with nourishment but gives him immuno-
logic protection against infection as well. Infants slowly
develop their own immunologic defenses in the months after
birth, and breast-feeding is a hygienic, gradual method of
protection during the tzansition to immologic independence.
Best protection is achieved when the infant receives breast
milk alone for, at least, the first six months of life.

GU RI, M; ET AL.. "BREAST-FEEDING PRACTICES IN TRINIDAD.,#
E LL. PAN AM. HLT.. ORGAN,., 723322 J# 78,

Four hundred and eighteen women who gave birth to live infants
in two Trinidad hospitals were included in this study to determine
breast-feeding practices in the area. The women were interviewed withii
48 hours after delivery, and as close to four months after the first
interview to collect information on actual feeding practices.

The majority of women (98.3%) initially planned to breast-feed
their babies.. However, 62.6% felt hat bottle feeding should be intro-
duced before the baby was two months old despite common beliefs that
breast-feeding was more convenient, cheaper and better for the baby.

In the initial interview, 64% of mothers had not breast-fed
yet because the baby had not been brought to them% Nearly half
(45%) of all children put to the breast before the interview had
received a milk powder formula or glucose water before the first
nursing session.

Follow-up interviews revealed that almost half (40.8%) of the
infants had been completely weaned from the breast and only 28.7%
were still breast-fed five or more times daily. The most common
reason for introducing artificial feeding was that the mother had
insufficient milk. A significant correlation was found between early
bottle feeding (before the first nursing session) and completed weaning
by the follow.up interview.
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FOR, U"T--TOW. S. ..RC:

This book is lengthy but it is easily understood by mothers uaid
untrained health woTkers. The present situation of breast-feeding is
discussed ccnsidering practices in industrialized and developing
countries. The "Prerequisites for Breast-Feedin ," is a thorough
chapter that examines the promoting and inhibiting factors of the lac-
tation mechanism. The area of composition explains the exact components
and their relevance for infants. The chapter on anatomy and physiology
of the process examines the distinction and importance of the first
milk and mature milk. The section on diet provides maternal require-
ments and the importance of distribution of food within the family.
Relactation and induced lactation are covered. Child feeding with
respect to cultural practices and their detrimental influence are examined.
Recognition of special problems for. the mother and infant is especially
usefug, for example: breast.inflsution, sastitis, allergies, low birth
wegh. reature infn -n and biocidol ia&. ml.

HE IG, RM 'THE EASE FOR MOTHER'S MILK N.Y. TTm MG,
ECTION b, PP. 40, 42, 5 , ULY 8, . 79I

The cases .E two American women who encountered negative social
pressures while attempting to breast-feed their infants is described.
One woman had her family's pool membership cancelled for nursing in
public and the other (a firefighter) was suspended from work for breast-
feeding while on duty.

Social and psychological obstacles which women encounter while
breast-feeding are discussed. Obstetrical procedures are often not
conducive to establishing successful lactation and are a major reason
for discouraging women from breast-feeding. A general review of the
benefits of breast-feeding, both to 'the mother and infant is dis-
cussed; these include imunological, nutritional and psychological
aspects.

HOFVANDER, , AND.PETROS-BORyAZIAN, A. "WHO CQLLABOR I VE

This study was started in 1975 and concentrated on the epi-
demiology of breast-feeding among three different socio-economic
groups, namely the urban elite, urban poor and traditional rural.
Almost 24,000 mother/child pairs from nine countries (Chile, Ethiopia,
Guatemala, Hungary, Indian, Nigeria, Philippines, Sweden, Zaire) par-
ticipated in the study, which was conducted on the basis of a question-
naire interview.

Results of a few of the preliminary findings showed that breast-
feeding declines most rapidly among the urban elite group and is most
prolonged in the rural traditional populations. Other findings showed
that about 20% of the urban Door mothers who were delivered in the
hospital were provided with free milk samples and 10% were given
free feeding bottles.

Some of the reasons given for not breast-feeding included
insufficient milk (the child was htmgry), and "the milk had dried
up." There are also indications that the advice and influence of
health personnel may have played a part in the promotion of early
supplementation and weaning.



INXENGAN, C, "NJTRITIONAL EVALUATION F BREAS1FE
'RACTICES IN SOME LOUNTRIES IN THE 9 aPEDIATR, ENVIRON, CHILD, fILTH,, 2:6 676

Although breast-feeding is still practiced in many countriesin the Par East, bottle-feeding is becoming increasingly popular.
In the lower income groups, reasons for not breast-feeding includeinsufficient milk or a return to work. Bottle-feeding is the popular
choice in many affluent homes. The greatest danger associated withbottle-feeding is the prevailing poor hygiene and sanitation inrural areas. Feeding bottles are not properly cleaned and water
is contaminated; these conditions contribute to the high incidence
of gastroenteritiL. lndustrialization and urbanization are alsonoted as reasons for the shift from bottle-feeding to breast-feeding,
mainly because of increasing exposure to highly commercialized milksubstitutes. Reasons for weaning in urban areas include inadequacy
of mother's milk, child old enough for weaning, and pregnancy.

JE LIFEE, D.Be, AND JELL, IFFE, E.F. "BR5AST-FE DLNG: AI E EA REIN ARGE CALE DISASTER KELIEF, ISASTERS

Communal disasters affect such physiologically vulnerablegroups as young children in the transitional or weaning period, theaged, the sick, anr pregnant and lactating women. Breast-fed babiesare well protected up to the point when food becomes scarce, lactation
declines due to m=iutrition and eventually ceases. Young infantsthen become highly susceptible to such diseases as marasmus and diar-rhea. Two practical approaches in areas affected by large-scale
disasters should be incorporated into disaster relief programs --1) to restrict the use of artificial feeding, and 2) to reinforcelactation in the mothers concerned, which depends on adequate
maternal prolactin and let-down reflexes, and on the mother's nutri-
tional condition. Regimen for re-establishing lactation is included;
it was used successfully in Kampala, Uganda and Bangladesh.
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- etbilnn of lattin tqE4U4I s UWD11 1UlW in inl

i Ulgency situation in Baniiadesk-

L Establias whether the mother is deflndply interested in breast feeding

2. Provide adequate food and liquid for the mother's dietary needs so
that she will be able to produce breast milk

3. Indicate that ther is a "powefUN and special medication" which will
stimulate the production oflarge quantities of brean milk (Thorzine
o Lupctyl, 50-100 mg tablets).

4. Mention that the special medication wil be provided three times
daily foa poriod of 10 days, during which time the adequate flow
of breast milk will be establiUhed.

S. Make certain that the infant hasa good suckin reflex and that the
mothe knows that she should nurse for 5-10 min on each breast at
the time of feeding. The mote times the infant is put to the breast at
te onet of thi process, the faster and mo e adequate wil be the
lactation; 2-3 hourtyfeedlnp an advised.

6. Return to the mother duing the fm 3 days to nourage her
feeding, reinforce the fict that the Infant will be getting exceilent
food. Do not intempt lactation in the punence of loose stools

- ead ad= complication.

TW O' foat Joiift Mnd. Jelliff.z f1, "Vef-t Feeding h , .
U.y Neslm, In Larze.c*Ie Disaster Ralies",

JELLIFFE, DB, AND JELL! FiE EF,P, "BREAST-FEEDING Is BEST
FOR INFANTS EVERYWHERE,' .UTR, TODAY., 12-16, MAY/JUNE 1978.

As a response to an earlier article (Aykroyd, 1977), this
paper summarizes the recent rapid growth of information regarding
the advantages of breast-feeding as well as encapsulating an epi-
demiological analysis of breast-feeding and infant mortality rates
(IW). IMR is shown to decline in unsanitary situations when improved

public hygiene and socio-economic situations are combined with either
breast-feeding or proper bottle feeding; however, reviews of Chilean
and Libyan reports indicate that provision of sufficient cow's milkwithout other improvements does not impact on the infant marasmus-
diarrhea cycle. The recent research as to the advantages of breast-
feeding show many biochemical, physiological, immunological and
economic strengths.
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JEILIFRE, D.B, ET, AL,, 'BREAST-FEEDINQ AND WEANImi.FOODS.:
ijN ANNOTATED .TBLOGRAPHY OF RECENT VUBLICATIONS$

WASHINGTON, D. GENCY FOR INTERNATIONAL EVELOPMENT
PUBLICATION, .974,

Four patterns of infant feeding emerge in this rvi-w of sourceson infant feeding: (1) the traditional total breast-feeder; (2) tharecently urbanized poor, an emergingbottle feeder; (3) the elite bottle
feeder; and (4) the elite naturalist breast-feeder. This bibliography
contains 185 references and covers a wide range of articles on theimpact of infant feeding practices on health, particularly in developing
countries. Topics of the articles selected in this bibliography include:
weaning practices in different cultures, the need for the health pro-fessions to realize the value of breast-feeding; and the importance ofknowledge of breast-feeding technique for mothers cut off from traditional
source-ofinfarmaton-about breast-feeding. Several articles describe
organizations, such as La Leche Leagae, which seek to reintroduce breast-
feeding into industrial cnmw'r. i-,
JE LIFTE, 4RB1 ND JELLIFFE EF P ,, "HUMAN ML, M TRJTION
W HE URLD ESOURCE CRISIS," i r 188:7-56, 9 7,

Recently, the pattern of malnutrition has altered in many developing
countries due to urhanization and a decline in breast-feeding. Nutritional
marasmus with diarrhea in the first year of life is more common. Much
illness in early childhood is related to infection which occurs more
easily in those with malnutrition and aggravates that condition. Breast-
feeding also has a contraceptive effect aiding child spacing. Human milk
should be considered a priority resource in national development policy
and international planning for health.



Commercial adverising. One major factor In the decline In lactation [a poore
communities In developing countries Is the forceful and unrealistic advertising oi
unaffordable formuLA by modern motivational techniques. Cartoon b Richard Wilson
safui this widespread situation. [Source: Pan/Oxiam (newspaper of the World Food
Coeemnce, Rome), 4 Novemer 19741

This is a comprehensive book on breast-feeding and human milk
and its significance in the modern world, both in industrialized and
developing countries. The book draws together the issues, influenc-
ing factors, and long range planning involved in solving the problem
of high mortality and morbidity of infants. The chapters cover the
following areas: the composition of human milk, the distinguishing
components, and how species specific human milk is. Also covered
are physiological and biochemical mechanisms, the maternal state,
protection and hazards of breast milk, and the economics and conven-
ience, and mother-infant interactions. The book covers practices
in agrarian and in industrial societies; pointing out the recent
changes in non-Western countries and the consequences of early wean-
ing in industrial and developing countries.

The authors also deal with trends and influences favoring
breast-feeding which they state have been effective in small-scale
programs. Community directed educatE.on and information reorienta-
tion of health professionals, reorientuation of maternity units, and
provision of facilities for working women, and monitoring advertis-
ing and formula promo'cion -re also discussed.

The book is well illustrated with many charts and tables
including a table which follows on maternity ward practices which
interfere with lactation and breast-feeding.



MAITERNITY MD PRACTICES MICH HINDER MEAST-FEEDING

Practice 
Effect

Delaying first breast-feed
Sedated newborn (excess maternal anesthesia)-Supplying prelacteal feeds 

Limitation ofResular and limited feeds (4 hours and sucking and
no night feeds) prolactationSeparation of mother and infantFree supply of formizia and infant secretionfood industry liaterature

Uninformed and confused mother 
Anxiety andWeighing before and after test feeds interferenceRestricting visitors 
with theUnsympatheti.- staff w ref-
•let-down reflex

Table adapted from Jelliffe and Jelliffe, Human Milk in the ModernO,.frd University Presss 19 781,.p. 351.
JIVANI, S.KM 'THE PRACTI;E OF I FA{ff E-EDNGAMONG ASIANIMMIGRANTS, A/ :j...CHii. b3.b9-/ , 1978

This article attempts to give general guidelines on the pro-blems of feeding children of Asian imigrant families in the UnitedKingdom, with an emphasis on the different religious and culturalcustoms which affect dio-ts.The acceptance and adoption of bottle feeding as a legitimateor even desirable method of feeding by immigrant mothers may be aconscious adoption of the ways of the host commIMnity. However, poorstandards of hygiene combined with lack of knowledge regarding cleaningof feeding bottles leads to gastroenternti3. In fact, in areas withhigh immigrant populations, the admission rate for gastroenteritisis proportionately higher for immigrants than for the local population.The weaning process often leads to problems among immigrants due tothe mother's lack of familiarity with local foods. Many Hindus arestrict vegetarians and do not eat meat, fish or eggs; consequentlybabies will not be given these foods and often the end result is a2 to 3 year old child living entirely on milk and a few starchypuddings. Thiv, accounts for the poor growth rate seen between 6 monthsand 2 years of age, which resembles the weight pattern found in mal,nourished children in both Africa and Asia.



20 
2

t9 S OYS 
WP"i~

:pkul w-tght char ofa. A4a& W.W

J0OINSON, CA *BREAST-FEEDING AND SOCIAL CILASS ILITY:fTHE CASE OF MEXICAN MIGRANT tT8ERS IN HuoN TEXSUNPBLIHE PAEI PRSENTED IN PART AT THE /ANNUAL MEETINGOF THE /MERICAN ANTHROPOLOGICAL ASSOCIATION, 1977
In an analysis of interview data from one hundred and ninety-sixdeliveries of women born in Mexico or border towns who were Z:1irilngin Houston, it was found that 60% of their Houston-pborn childrenwere given only commercial formulas from birth. la contrast, 92%of the infants born in Mexico were breast-fed for at ieast sevenmonths. Contact with hospitals and clinics in Houston resultedin anesthesia use (luring labor and delivery, milk-inhibitingin "jections (deladaium) following delivery, and the heavy use ofdrugs both pre-.and post-partum. Both traditional midwives andhealt~h personnel were found to counsel against breast-feeding. Noinstruction as to advantages of breast milk to either the babies'or the mothers' health was recalled to have been given by theclinic, hospital or indigeneous personnel. Infant formulas andformula substitutes including highly sugared and colored beveragessuch as fruit or rice drinks were found to have high prestige

values in both the village and Houston settings.



JONES, RAK..ANl BELSEY, EM, COMMON MISTAKES IN
NFANT .EED.;NG: SVR EYg LONDON BOROUGH."fIT,- lIED, J.,, : 1, J. - J.J.b, .L /8,

Artificial methods should be taught so that mistakes which
could lead to overfeeding and hypernatraemia do not occur.

246 moth rs were questioned as to the feeding methods used.Sixty-two percent had attempted breast-feeding but by 12 weeks 89%were giving artificial formula and 74% were giving soLds. Only 7%
gave breast milk alone for 12 weeks.

Very few (25%) followed the manufacturer's instructionsexactly. Twenty-eight percent added an extra ounce of water or too
little sugar despite having measured the milk accurately. In-accuracies were more likely with increasing parity. Regular attendersat child health clinics were more likely to make up feeds accurately
than those who rarely or never visited a clinic. Mothers from
social classes I and II did not differ in food preparation.

Early introduction of solids was associated with lower social
class, less maternal education, and bottle feeding, but was notrelated to attendance at child health clinics.

The health visitor was the most frequent source of advice,although nearly two-thirds of mothers decided on a particular feeding
method themselves.

It is of extreme importance that all mothers, including thosewho are breast-feeding be given rareful instructions on feed pre-
paration and an explanation of the hazards of inaccurate measure-
ment before leaving the hospital. From the questionnaires used,it was discovered that 49% of mothers were making serious mistakes
in preparing powdered or evaporated milk feeds.
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LALECHE LEAGUE IYT RNATIONAL, THE WOMANLY ART OFPR.A$T-IEFDING, INTERSTATE PUBLISHERS: ILLINOIS,

A basic manual which offers mothers encouragement andpractical help, with emphasis on the satisfaction and securityfelt by both the mother and baby in the good mothering thtstarts with breast-feeding.

LAM ERT, J. AND BASFOgD, J. "PORT MORBY INFANT INGSURVEY, .PAPUA AEW GUINEA MED. J,, UI7I p.To, 1Y7 N

An infant feeding survey was carried out during the months ofDecember 1975 and January 1976 in Port Moresby. 136 mothers 'Wereinterviewed and their infants weighed to determine their nutritionalstatus. Over one-third of the infants seen were artificially fed;69% of these were malnourished (between 60 and 80% of standard weightfor age), and 23% were marasmic (below 60% weight for age). Of the88 breast-fed infaits, only 26% were malnourished.Lactogen, the most expensive brand of formula was purchasedby 53% of =mthers who fed their infants artificially. Twenty-sixpercent used condensed milk and the rest used Sunshine Milk Powder.Among the reasons given for artificial feeding, 39% of mothersstated that they were working, 26% said it was more convenient, 12%stated they did not have enough breast milk, 9% thought they weredoing the best for their baby and 7% had become pregnant again.Only 15% of the mothers who gave their infants artificial feedsused the cup and spoon method recommended. by the Department ofHealth. However, all infants fed this way were malnourished.This indicates that this method may not be suitable, especiallyfor infauts less than 3 months of age.

NUTRITIONA STATUS B ME11OD OF INFANT FEEDING

GroupI Group2
Br"mg fed Ai'Uflo&1l7 fedligte Ifats

Numb. of Iafts an 88 48

Number between 80% and 60%ofstandard vniegt foar 20(23%) 22(44%)

Number behlow 60% of standard
Weight fors a 3( 3%) 12(23%)
Total number below 80%for ap 23 ("%) 33- (69%)



LAPPEA F.Mi, AND COLLNS, J., FOD FIRST BEYOND THE MYTH
OF SCARCITY, BOSTON: HOUGHTON-MIFFLIN, IV//,

Despite economic gains in recent decades, poverty and hunger per-
sist in the world. There are indications the gap between rich and poor
grows wider rather than narrower. Lappe and Collins examine (and reject)
several theories which account for the continued existence of poverty
including the "myth of overpopulation." Lappe and Collins maintain
there is sufficient food in the world to feed everyone but that food
resources are unevenly distributed. They argue that poverty is not the
result of population growth, ignorance or outmoded agricultural practices.
Instead poverty is constantly in the process of creation through the
dispossession of the poor of the means to survival by the actions of
domestic and foreign elite groups. Poverty doesn't just happen for Lappe
and Collins, but is created by powerful elites.

The book contains a chapter on the breast-feeding versus baby bottle
issue, as well as a chapter on the unintended effects of food aid. The
authors predicted that their book would be criticized by professionals
working in the development field as lacking enough research to warrant
the book's broad generalizations which call into question commonly accepted
assumptions in the field of international development.

LAIHAM, M.C, "INFAN4T FEEDING IN NATIO AL AND INTgRNATIONAL
ERSPECTIVE: AN XMINATIN O THE UECLINE IN hUMAN
~CTATION AND THE IODERNL RISIS IN ,NFANT AND IOUNG

EH8 NG..BCTICES," ANN, NEW ORK CII,

The transitions regarding infant feeding in industrialized,
developing and socialist countries are discussed, including the
impact of these changes on child morbidity and mortality. It is
of interest to note that although China has undergone rapid indus-
trialization the transition from breast to bottle has not occurred.
The infant mortality rate in cities where figures are available are
incredibly low and knowledgeable visitors returning from China are
impressed by the health and growth of young children.

The author disputes the argument that a decline in breast-feeding
is almost inevitable where there is industrialization and urbaniza-"
tion. Other topics covered include the following: 1) adverse results
of shift from breast to bottle, 2) economics for the family and the
nation, 3) commerciogenic nutritious foods, 4) water requirements
of infants, 5) milk in the treatment of protein-calorie malnutrition
CPCM), and 6) improving infant nutrition.

.7



MARSHALL, LB. AND MARSHALL, M, "BREASTA, BoTTLPS, ANDBABIES: H ISOTRICAL LHANGES IN INFANT FEEDING PRACTICES IN

I RONE5IAY LLAGE, ECOLOGY OF FOOD Am.NuTg,j
fIN RESS), 19/9

The mothers of 375 children born in a Micronesian village during
the past 50 years were interviewed about their infant feeding practices.
It was found that in the period 1945-1975, use of commercial formula
increased steadily, breastfeeding declined, age at weaning from breast
decreased, and consumption of milk by 1-2 year olds increased. These
trends accelerated in the 1970's. The use of powdered or evaporated
milk for infant feeding was introduced into Truk prior to 1940.
Educational level and employment history of the mother were signifio
cantly associated with bottle-feeding. The mothers most commonly
reported convenience as their reason for bottle-feeding. Historical
factors which appear to have influenced the course of infant feeding
practices in the village as a whole are discussed.

Reaom pjvda by Pumiyemwi n=t1br f=r selecting bot fein
fEr ther children

Reason(s) Given Nambw of Women

Visiting, chores, slewe ay frm baby 1.9
Wage emplyent away frtm hame 12
Inaequate suply of breast milk 5
Infant adpted 3
Infant re.Jecte breast 2"
Schdol ata away fa hoe 2
To fatten a low batIwight baby 1.
Infant had cleft palate 1
No data cbta 18

Total 63*

*isee wini offrte to different reasns for seliecting the bottle and
this accounts for the toa of 63 shamn here.



MAT ,. L4. UREN OF SA TA MARrCAU U A PRO-
ECTiVE r-ELD .TUDY F HEALTH AN, OWTH, PTER 0

This study illustrated that failure to nurse was not a problem
in the Indian village of Santa Maria Cauque. Mothers massaged their
breasts, took steam baths and drank hot chocolate to increase milk
output during the fLrst week post-partu . Half of the mothers gave
sugar water through the first week by putting a piece of cloth
soaked in this solution into the child's mouth. Milk was secreted
during the pregnancy by approximately half of the mothers. One-
third offered colostrum and the rest offered only "mature milk".

The weaning process begins when infants are given supplemental
foods, fluids and gruels on a regular basis at 2-5 months. Mothers
stopped breast-feeding in 75% of cases when there was a tatgible
event such as another pregnancy or an abortion.

The calm, relaxed, but formal disposition observed with the
first baby or in the early months of lactation eventually becomes
a more casual and informal relation as the child grows older.

-
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uinhi of sbLLng 32(12.3)
Abaton 4 (1.6)

Cild refse brmast 24 (9.6)
Chad too lag 10 (4.0)
Milks 7 (23)
Chad eating wen 5 (2.0)
Waesr of moth" 4 (1.6)
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Cld bothme 4 (1.6)
Death of mother 1 (0.4)
Other reasons S (2.0)

Noet 59 childre died ad we a:udmL
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MAA, L, ."3REST FEDIN -G AENP ROMOTER OF INFANT HEALTH,"
, J. "'G1E2O58-2065, .1978,

Unique immunological factors in breast mi.k are responsible forthe protection it affords infants against pathogenic agents. Thisprotection is particularly effective against the infectious agentswhich invade or colonize the small and large intestine. Factors inter.fering with enterotoxigenic and enteroinvasive bacteria, and with enteiand rotaviruses, have already been detected in colostrum and mature
human milk. Moreover, the biochemical composition of human milk makesit the best infant food during the first 6 months of life, and withsupplementation, for months thereafter. At the same time, optimal
maternal-infant interactions are effected during breast-feeding whichstrengthen infant care in health, in illness and during convalescence.The low cost of breast-feeding when compared to other types of alimen-tation, coupled with its unparalleled nutritive, anti-infectious, andbehavior stimulating properties makes it the main promoter of infanthealth. There remains a need for investigation of the factors thathave brought about a reduction in breast-feeding throughout the world.
New methodologies to increase the incidence of breast-feeding, particu-larly in the developing nations, are critical. The availability ofsuch methodologies could facilitate delivery of other health inter-ventions ideally delivered by the mother, the most important agentfor improving the health of infants and children. (Author's abstract).

NUTJITION ,OMMITTEE OF THE CANAD, AN PEDI ,TRI SociE ,
'bREAST--EEDr G:. WAT IS .D HE ETR
CANAD, J. OF O L ITH-, 20197

This article reviews recent literature and concludes thatbreast-feeding is the feeding method of choice for infants inindustrialized as well as pre-industrial countries. -utritional,
imunological, economic and other factors indicate that breast-
.feeding is preferable to formula feeding. Factors responsible for
the decline in breast-feeding and suggestions as to how to in-crease it are elaborated. Free access to the baby by the mother,
knowledgeable help, encouragement, and instruction are important
for breast-feeding; when present, one study found that 96% of
mothers were able to breast-feed successfully. The Committeestrongly reco mends that breast milk should be the only source ofnutrients for the first 3-6 months of life. Other promotional
recommendations are also included.



RODGERS, B, "EpING IN INFANCY AND 'ATER ABTTA INMENT / NG TU STUDY,"1!UR0jQ,, 42 4 2 U. JLSun, FF0p MThis Paper presents data from the National Survey of Health
and Development which indicate the extent of the influence of type
of infant feeding on intellectual development 1133 survey children
wee known to have been entirely bottle-fed and 1291 were never bottle-
fed. Scores were available for 86.7 percent of this sub-sample on
tests of picture intelligence and mechanical word reading completedat eight years of age. Scores for reading attainment (sentence com-
pletion), non verbal ability and mathematical attainment at 1S years
of age were available for 80.9 percent of the sub-sample. A pre-
liminary analysis indicated that low scores were more likely for those
who had been bottle-fed than for those who were breast-fed. The
exact percentages varied for different tests, but in all cases the
difference between the two groups was significant at the 0.1 percent
level. Breast-feeding was found to be more common in families of
higher social-class. in families where either parent had receivedsome secondary schooling, in families where parents showed more
interest in the survey child's primary education, and for children
of lower birth rank (i.e. first born children were most likely to
have been breast-fed), It was less common for boys than girls andfor those of lower birthweight.

SE ECHAL , 5 .F 
,EHER/'FANT

This study attempts to investigate the following questions:are the positive effects of early maternal-infant contact from
contact in the first few hours or from prolonged contact in the
first few days; are there differences in early contact effectsbetween multiparas and primiparas or between bottle-feeders and
breast-feeders; can the differences be seen in child development,and are mothers aware of any differences when they have early
contact? To investigate these questions, 94 American women were
placed in one of two groups, by date, on the day of delivery. The
control group were not allowed contact with their infants for an
average of 10h hours. The experimental group had prolonged con-
tact within the first two hours. Daily 12-hour rooming-in was
practiced with both groups thereafter. Babies were examined with
their mothers at six months of age. Early contact with mothers
was not found to show differences in behavior, health, or develop-ment, however, it was safe and preferred by the mothers. Breast-
feeding was not effected by early contact. Multiparous mothers
had greater success at breast-feeding. Breast-feeding was found
to improve both the health of the babies and the closeness of theinfant-mother relationship.
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SHPENYANE, 1,8 ET AL, "A SoIo-EcONOMI HE
~~ ~YYI N tOWET09 I aiE~f. lpH.N

Protein-energy malnutrition (PEN) is a major clinical problem
in pediatric practice among the non-white population in Johannesburg,
South Africa. Health professionals possess little knowledge of the
health attitudes of the patients they treat or advise. In a random
sampling of houses in Soweto township, it was found that of the 176
new mothers interviewed, 28% never breast-fed. Of these 49 mothers,
51% felt it hampered their independence, 25% thought it would affect
their health, 12% stated their child had been ill and 12% gave no
reason. The majority of mothers had two feeding bottles. The most
striking finding is that 41% of the mothers had no method of cleaning
the bottles.

Beliefs about several common pediatric disorders varied greatly.
Causes ranged from blaming teething as a major cause of diarrhea to
mother's misbehaving as 'the reason for marasmus. The so-
lutions to the problems indicated many medically tmacceptable methods
such as weaning to 'cure' marasmus though the favored treatment in
all cases was to seek medical help.

METHOD OP BOTTLE CLEANING MLOYED

Cleaning Method %. .Prevalence

No method at all 41.6

Bottle Brush 22.7

Boiling water S20.

Water and salt 5.4

Water and soap 3.8

Milton2.

Water and Vim 2.2

Running tap water 1.1

Ash and Water . ..



STANWAY, P, AND STANWAY, A, BREAST IS BEST A COMMONSENSE A~ROACH_ T? BRAT-FEEDING. LONDON: V~AN bOOK

. Bres.IL k= is a fact filled book for everybody who wantsto lean about breast-feeding. The book is written in a clear, under-standable manner that reassures even the most doubtful. The authorspoint out problems and how to avoid them, as well as the advantagesof breast-feeding: "Of all the phases in a woman's reproductive life,lactation has been the least understood and most debased," accordingto the Stanways. They point out that the unnatural change in dietfrom breast milk to cows milk, at so crucial a period in our lives,is a modern intervention without parallel in the history of mankind.So massive and uncontrolled a change is it, that it has led oneresearcher in the field to call it "the greatest uncontrolled trialever to have been done on human beings.,,In this book, breast-feeding is discussed as a dynamic biologicalprocess involving the interaction of mother and infant during a vitalpart of child rearing. The Stanway's stress that breast milk isspecies-specific and that its protein content is related to growthrate; the value of colostrum is also-discussed.The physiological processes of prolactin and the let downreflex are explained. The importance of frequent sucking, day andnight, to promote milk production is discussed. The aatllars notethat the clock has no part to play in breast-feeding. They discussthe let down reflex and its dependence on lack of anxiety. The letdown reflex is responsible for .two-thirds of the milk released whichis calorie dense, providing 30 calories per ounce hindmilk, in con-trast to only 1.S calories per ounce in foremilk, which is obtainedvia the sucking reflex. This changing composition of breast milkappears to guard against obesity in early infancy.It is pointed out that for two-thirds of the world's populationfeeding babies with cow's milk is tantamount to "signing a deathwarrant". Comments such as "it is cheaper to feed malnourishedmothers than to formula feed infants, providing they are not fedcaviar and champagne,, are present throughout the book. Practicaladvice, such as how to avoid cracked nipples, is something manyhealth professionals need to be more aware of. There is also achapter for fathers. One can only congratulate the authors on asuperb effort indicating much research, practical experience, and avery positive attitude to breast-feeding rarely evident in manyhealth professionals.
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WI LIAMS, C.D., AND JELLIFFEJ DB. MOTHER AND CHILD HEALTH:
ELVRIG THE SERVICES. LONDON: OXFORD UNIVERSITY IVRESS,

This excellent book covers many aspects of feeding. The factors
that tend to reduce breast-feeding are listed, eg., dress in Ethiopia
with buttons down the back requires major gymnastics for the breast
to reach the baby. Advertising pressure in favor of bottle feeding;
episiotomies make it dreadfully hard for women to sit up; separation
of mother and baby after delivery; delay in offering the feed to the
baby; four hourly feeds; lack of support and advice; supplementary
feeds with sweet water or sweetened milk give the infant a taste for
sweetness. A blocked nose or undiagnosed sore throat are physiological
reasons that make sucking difficult or painful.

.WOODR FFC,, "THE §C EN EOF AN" NUTRITj9.N _Jgj ARTl157!NFANT fEED'INGi' J/MER. MIETD, /SSOC,, . g .U

Using the recommendations of the Committee on Nutrition of the
American Academy of Pediatrics for infant fc-zmulas as a scientific
base, practical gmidelines for feeding infants are given. Breast-
feeding or the use of a prepared formula meets these recommendations,
while evaporated milk, fresh cow's milk, and skimmed milk, despite
widespread use for many years, do not. The feeding of strained
foods and infant cereals should be begun when the infant has reached
the stage of development appropriate for feeding from a spoon and
swallowing nonliquid foods, usually between 3 and 6 months of age.
Lifelong eating patterns begin during this period. Adjusting caloric
intake to needs and learning to enjoy a variety of foods are major
objectives of feeding practices.
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AITCHISON, %.M. E ALI, "INFLUENCE OF DIET ON TRAN FA2'Y282 JMI$ UMAN -.ILK, AMER. OF CL1N, NUTR69, .0 . 'Ub

Diets of women lacking sufficient calories produce milk whichis similar to the fatty acid pattern of adipose tissues. When calorieswere adequate for energy needs, diet was the main influence. A highcarbohydrate diet had a greater influence than a high fat intake offatty acid patterns throughout the day. Many factors are involved,but diet lipids influence trans fatty acids and polyunsaturated ratiosof the fatty acids in human milk.

ALMRO H S, Q, 'WATEj REQULRkMENTS OF BREAST-ED INFA78.OT, LLIMATE, AMR. J.LLIN. NUTR., 311154iI- 7,

Since the water in most developing countries is likely to becontaminated and is a potential source of infection, it is importantto determine whether additional water is required in breastfed
infants.

This study attempted to estimate the water requirements of 16exclusively breast-fed Jamaican infant3 from 2 weeks to 4 months ofage. Mothers who were giving bush tea (in addition to their breast-milk) agreed to discontinue this practice during the study period.The specific gravity and osmlality of all urine samples taken showedthat these infants did not require additional water. It was con-cluded that healthy, exclusively breast-fed infants living in a hot,humid climate will manage well without additional water. However,it may be desirable to give additional water during illness.

N . gL.CARE OF HUMAN MILK," BRIT. MED ,

A short history of the development of human milk banks ispresented, along with a discussion of current issues such as thetreatment of human milk to preserve its antimicrobial properties.There are many unanswered questions about human milk banking whichinvolve issues such as 1) the effects of bacterial contaminationon nutritive properties of human milk, 2) heat-stable enterotoxinssuch as Staph aureus, 3) effects of freezing, storing and thawinghuman milk on nutritive and antimicrobial properties, 4) pharma-cological and environmental contaminantsin human milk. Before humanmilk banks are accepted uncritically, it is necessary to show (bycontrolled trials) that feeding banked human milk compared withstandard formula feeds actually reduces the incidence of necro-tising enterocolitis and other infections.
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AN§ELLj C,,.EC.ROYyAND 
PH CHANGES IN HUMAN MILK,"r [ATR,_ R,., I, /1179, .1977,Milk samples from 100 lactating mothers in the 10 days followingdelivery have been. analyzed for Ph, sodium and potassium. Ph fluctuatedwidely from day to day through a range of 6.75 - 7.42 with a mean Ph of7.09. Considerable variations were shown in individuals from day today and from the beginning to the end of feeds. Increased sodium inthe first few days may be an important defense mechanism against dehydra-tion and hyponatremi during a period of relative thirst and starvation.The variation in the Ph and electrolyte content of human milk may beexpected to have some influence on the acid base and electrolyte statusof the infant. Hyponatremia and acidosis in neonates in the first fewweeks may be attributed in part to the inappropriate Ph and electrolytecontent of artificial milk formulas based on mature human milk. Theaddition of sodium and base to formlas may be a desirable modificationboth for premature infants and for term infants in the first few weeksof life.

ATKINSON, So A. ET, AL, "HUMAN MILK: DIF.-ERENCE I NITROGENONCENTRAT;ON. IN. MILK FROM Eg OFI9RM AND PREMATURE

At specific day intervals from two to 29 days postpartum, 42complete 24-hour collections of milk were obtained from seven mothersgiving birth at 26 to 33 weeks of gestation, and 27 collections wereobtained from 8 mothers giving birth at 38 to 49 weeks of gestation.The mean age of the mothers in the two groups was similar. Analysisof the samples showed that nitrogen 00 concentration decreased sig-nificantly with progressing lactation at a similar rate in both groups.However, the N concentration was higher in milk from mothers giving,birth prematurely (PT) than in milk from mothers giving birth atterm. Throughout the first month of lactation the daily volume ofmilk produced by the PT mothers was more than adequate to meet theinfants' fluid requirements. This data suggests that the nutrientcontent of milk from mothers giving birth prematurely may be of acomposition uniquely suited to optimizing growth and development inthe premature infant.
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BE KORAVIANY, A,"HUMAN MILK AND CoQ T PRQ LNS: A
VIEW, , 60(7) :J.Ui-1U57, 60 1bT

Human milk contains a number of protein factors such as imnuno-
globins, lactoferrin 'and lysozyme which prevent infectious diseasesand provide the infant with a proper balance of essential amino acids.
The protein content of colostrum is 2.3g./100 ml. and for transitional
milk 1.6 g./lO0 ml. The increased content is due to whey protein. -Major proteins of human milk in whey are lactalbumin, lactoferrin, serumalbumin and lysozyme. The author discusses the biochemical and physio-
logical attributes in detail.

BOERSMA, ER, "CHANGES IN FATTY-ACID COMPOSITION OF BODY
BATBEFORE AND AFTgR BIRTH IN TANZANIA- NNTJR ATIONALCOMPARATIVE STUDY, U, BRIT, 0 , .1.: 8E0-5i, 9 9,

Changes in the fatty-acid composition of human adipose tissuebefore birth and during infancy and childhood were studied in Tanzania
and compared with data for British and Dutch infants in relation totheir diet. The food staple for pregnant and lactating mothers inTanzania is maize or cassava supplemented with some vegetables,
resulting in a diet low in energy, fat and proteins but relatively
rich in carbohydrates. Tanzanian breast milk showed a differentfatty-acid composition when compared with the fat of milk formula
based on cow's milk, with formula which had cow's milk fat replacedentirely with maize oil and even with human milk from British mothers.
The specific fatty-acid composition of the fat in Tanzanian breast
milk might ensure even better intestinal absorption by the newborn
infant when compared with the fatty-acid composition of human milk
in Great Britain.

BRILLIANT, LB, ET , "BREAST MILK MONITORING TO
MEASURE MI5H GAN S QONTAM!NAJION WITH I'OLYBROMINATED
B-PHENYLSi .4 46, 1978A

To determine the extent of human exposure to polybrominated
byphenyls (P.B.B.) as a result of an industrial accident in Michigan,
P.B.B. concentrations were measured in human breast milk. Sampleswere collected in a random-sample survey from nursing mothers through-
out Michigan. 96% of 53 samples from Michigan's lower peninsula and43% of 42 samples from the less densely populated upper peninsulacontained detectable levels of P.B.B. If there is a stable relation-ship between the concentrations of chemicals in various tissues, theauthors .suggest that breast milk is a good indication of the extent
of population exposure.



EDoZIEN" J C ET. AL, "9UMAN P§o1.a., i jIIL T
BGgAIGiRiAN VILLAGE UDY, 1895i2 T

This three-year longitudinal study was undertaken in a ruralYoruba community to identify early biological effect of protein
deficiency and metabolic changes which occur during the transition
from subclinical malnutrition to kWashiorkor. Infant mortalityrate was 180/1000 live births, mortality within the first five yearswas 40%. Analysis of diet indicated 5-8% of the energy was derived
from protein, 10-15% from fat and the remainder from carbohydrates.
Energy intake was 90-120% of requirement. Twelve women's lactation
performances were studied. Eight were fed a diet similar to theirusual one - SO grams of protein/day. The composition of breast milkwas measured daily. By the thiTd and fourth weeks, they were given
a supplement of skimmed milk powder adding 50 g/day of protein.
Energy intake was maintained at 60 kcal/kg.

The effect of protein deficiency on milk secretion was adecrease in volume. Skimmed milk protein, also fed as a supplementto subclinically malnourished village children, caused an increase
in growth rate, plasma amino acids, total body albumin, albumin,gammaglobulin turnover, plasma levels of insulin and thyroid hormones.The essential role of the hormonal changes in the adaptive responses
to low protein intake was emphasized. The authors further statedthat the level of hormones in plasma, as well as the concentration
of total essential amino acids ahd the turnover of plasma proteins,are useful early indicators of the relative adequacy of protein intake
by human population groups.

Effect of Protein Intake on Milk Secretion

Daily protein intake
sog loog 25 g 100g
Initially, Initially
mearn.o. meanms.D. meanms.D. meanns.D.

No. of subjects 7 7 3 3Total milk solids, gl00ml 13.8 "1.3 13.4 ±0.9 12.0 :0.6 11.9 t0.5Milk protein, g/lO0 mi 1.612:015 1.70.19 1.20i±0.21 1.25=0.23Milk lactose, g/1OOml 8"1 ±0.9 7.9 ±1'0 7.3 t1.4 8.0 -1.3Milk produced, mi/day 742=16 872 32 817=±59 1059"t63Milk consumed, mi/day 617 15 719±1 10 .1 77738 996t 74Weight gained by baby, glday 30.4 -.3-6 45.7 t2.0 10.5 t3.6 32.2 - 10.1



EMRYo WB, ET, A , "IN.LUENgE.OF SAMPLING ON FATTY ACID
.. OF O MAN ILK, AMER. J. LrN. NUTR,,

To study effects of sampling on the fat and fatty acid compo-sition of human milk, three subjects each obtained four completeexpressions of milk in sequential fractions from each breast. Twosubjects collected partial expressions of about 5 ml of milk fromeach breast frequently over a 2 month period. Milk samples wereanalyzed gravimetrically for fat and by gas chromatography forfatty acids. ?hile hindmilk contained a higher percentage of fatthan foremilk, fatty acid composition of the milk fat did not varythroughout a nursing. Fatty acid composition from pairs of leftand right breast samples collected at the same nursing did not differ.Therefore, fatty acid analyses of human milk will be representativeof the entire nursing if the sample is taken from either breast atany time during the nursing.

ERKKI, V. AND KUITUNEN, P, 'THE ONCENTRAT.ONS OF COPPERD3 !I ,I 9 MAN MILK," AcTA. RAnTiAT . -CAN,.,

Twenty-seven healthy Finnish mothers were followed duringthe course of their entire lactation period. A total of 229individual milk samples, collected in the beginning and at theend of each feed during a 24-hour period, were obtained from the2nd week to the 9th month of lactation. The copper and zinc con-centrations were determined by atomic absorption spectrophotomety.The concentrations of the trace-elements investigated were dependenton the stage of lactation. The median copper and zinc concentrationsdecreased during the course of lactation from about 0.60 mg/l and4.0 mg/l to 0.25 mg/l and 0.5 mg/l, respeclively. The importanceof considering the stage of lactation in the evaluation of the trace-element nutrition value of breast milk should be emphasized. Thecalculated means of the concentrations of these trace-elements inmature human milk presented in the literature seem to overestimatethe actual levels in prolonged lactation. (Author's abstract).
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EVANS, T.J,, ET AL., "EF ECT OA STO AG AND. HEA ON ANTI-IICROBIALJRTEN 1N PUMAN ,IIK, .ACH. OF- UIS, INCHIL .' 5: -541. 1978,

Human milk banks are becoming more common. This study investi-gated the effects of heating and storing of human milk on its immuno-
globalins and other antimicrobial factors.

Milk was collected by mothers in their own homes and kept fortwo days in the family refrigerators. Aliquots were analyzed raw,after deep freezing, lyophilization, or pasteurization. Pasteuriza-tion at 730 C caused major losses of IgA, IgG lactoferrin, lysozymeand C3 complement; at 62.50 C, much lesser losses occurred. Promptdeep freezing for 3 months produced negligible losses. Therefore, itis recommended that sterile collection be maintained scrupulously,prompt deep-freezing occur, and pasteruization, if used be at 62.5oC.

"EXAMINATION OF THE PROBLEM OF THg CONTAMINATION OF MOT ERS'-MILK WITH ENVIRONMENTAL OXINS IN HEARINGS OF TH ,UB-
QMITEN hEALTH AND CIENTIFIC UEgACHOFT

OMI4ITTEEEARINGHOF TH •UB

SENATE ON 0ERSIGHT OF BiOMEI AND BEHAVIORAL RESEARCH
N THE UNITED STAT£, JUNE / B97, GOVERNMENT PRINTINGdFFICE NUMBER 96-4, 0,

A comprehensive 500 page hearing on the risks of chemical con-tamination of mothers' milk in the United States which incorporatesthe testimony of dozens of expert witnesses. Opening the hearings,Senator Kennedy, subcommittee chairman, noted that the more we look,the more man-made chemicals seem to appear in the milk of nursingmothers. Some experts feel the hazards posed by industrial chemicalsin motherst milk has been overblown and that the benefits of breast-feeding far outweigh the risks of contamination. Other experts dis-
agree.

Will control of chemicals entering our environment solve thisproblem? Unfortunately note, because -too many pounds of too. manychemicals are already polluting our environment. '"he horse is outof the bar and we are now faced with the job of minimizing the damage.That is why research in this area is so important," said Senator
Kennedy.



FOTAN, S., ET .AL.-,.!'REC MMENDATIQNS FOR FEEDING NORMALINFANTS. PEnIAIR (I9,

Most infants of well-fed mothers seem to grow normally regard-
less of method of feeding the child. For those breast-feeding, this
article states that breast-feeding provides a complete and highly de-
sirable total diet for the infant until 5-6 months of age. However,
based on studies of less-than-well-fed mothers it recommends adding
vitamin D and iron to the baby's diet, and in specific cases, adding
fluoride. Foman concludes that commercial formulas are complete foodsfor infants without additional vitamin and iron supplementation since
these have already been added in the processing. Food other than
milk formula should not be given a child before 5-6 months of age as
it represents force feeding. Preferably such food should be fed through
the use of a cup and a spoon. When an infant over six months of age
is started on cow's milk, preferably whole milk, Foman recommends it
be vitamin-D fcrtified. The use of skimmed milk is not advocated since
it lacks fat and calories, but "2% milk" is acceptable.

GI BSJ.H.,"ET AL.I "DRIP BREAST JIL K: ITs COMBOSITION,
01 OL CTION AND IAEURIZATION, , ARLY HUMAN IEVRLOP.,Z W3I 27245,i7,..

tDT.ip breast milk' is that milk which spontaneously drips
from the contralateral breast during the suckling of an infant.
Biochemically and imunologically, pooled drip milk resembled
pooled matur expressed breast milk, although it has a lower fat
concentration. About 15% of lactating women are capable of pro-
ducing drip milk; volumes produced are up to 188 ml/donor/day.

A milk bank is described which processes 1400 litres of
drip milk/year. Heat treatment of this milk with a semi-automated
holder pasteurizer caused a 21% reduction in IgA concentration and
a 36% reduction in lysozyme activity, as well as a decrease in theahility of the milk to inhibit the growth of E. coli. In compari-
son with boiling, pasteurization was effective" i -reducing total
ba terial content provided the milk initially contained fewer than
10" hacteria/ml.
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A Be CHANGING COMPOSITION OF HUM N MILK RHL W OPMC OF APPETITE CONTROLi" K

At the end of feeding, human milk contains 4-5 times as much.lipid and 1 times as much protein than at the beginning of thefeeding, in all women examied regardless of the postpartum stage oflactation. During the feed, 60% of the total milk volume, 60% of thetotal protein and carbohydrate, 40% of the total lipids, and SO% ofthe total energy are provided in the first five minutes of suckli g.Since each breast shows similar changes in breast milk composition,the infants hunger as well as thirst is satisfied, which is not thecase with cow's milk. Sixty percent of bottle-fed babies had weightgain above the 90th percentile, while only 19% of breast-fed had.Hall hypotheslzed thkt artificial food preparations, because of theirconstant flavor and composition, would not cause changes in appetitecontrol.

Y OF HUMAN MILK," AMER. J. CLIN. NUTR.,

The composition of mature milk from seven white London womenon an adequate diet taken ad libitum was examined for total protein,lipid and lactose content, and fatty acid composition. Related factorsstudied included which breast was suckled, the time of day, relationshipto feed, and length of lactation. Miile the lipid content rose sig-nificantly during the feed (from 2.4 to 7.S g/lOO ml on the average),both the protein and lactose content and the pH remained constant.These findings applied to both breasts. The total lipid content ofthe milk rose throughout the day, with highest levels measured at2 P.M. Despite these fluctuations in the lipid content, the fattyacid pattern was found to be remarkably constant (subjects were onadequate and balanced diets). One woman who had received dietarysupplementation of unsaturated fats had a significantly higher con-centration of linoleic acid and lower levels of stearic and palmiticacids in her milk. The amount of arachidonic acid in her milk wasnot significantly different from the other women's milk.
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Changes in compostion or human milk during onc feed
DOO pit Protein Lipad Dry we Lahoe

D Be fdoe Afte Before Ater Before After Before AAter Bewon, Afte

S/ OO M A
2 6.8 6.8 1.33 1.65 1.57 9.28 9.7 16.6 8.34 7.836.7 6.7 1.21 1.50 2.41 8.26 12.05 17.0 8.23 7.83
2 7.1 7.5 1.52 2.42 3.31 9.80 11.6 17.07.4 7.7 0.83 2.61 1.24 12.05 9.5 20.45 8.11 8.0.7.3 7.2 0.82 1.06 1.04 8.35 9.3 26.0 8.2 7.37
3 7.2- 7.2 2.05 1.28 I.a5 5.46 9.9 13.0 8.64 8.74

7.1 7.3 I.16 2.92 5.05 7.38 11.8 25.5
4 7.2 7.4 2.7 5.95 10.4 13.75 7.2 7.4 0.92 2.31 0.87 4.55 L88 12.5
6 7.4 7.5 0.65 0.76 2.21) 3.20 10.4 . 12.0

72 '  7.3' 0.79 0.82 2.61 8.27 11.4 15.8
7;45 7.65 0.93 0.89 2.75 7.5 10.9 15.2
7.75 7.8 0.89 0.97 3.90 8.5 21.8 16.4
7.8, 7.7 1.00 1.00 1.78 7.65 10.7 16.0
7.8 7.8 0.93 0.93 3.63 5.98 12.1 14.7Men 7.27 7.38 1.00. 136 2.42 7.48 10.9 15.46 8.29 7.95

*I SP. 0.09 0 0.06 0.16 0.3 057 0.28 0.5 0.10 0.22

The evidence here shows that hnman milk not only has a umiform
composition, but also has a consistance in variability. There may
be a physiologic importance for the lipid content variability. Varia-
tions In tfw fatty acid composition are not random and can be predicted
from the mothor's diet.

16- DRY WEIGHT

8 LIPID

PROTEIN

.06.00 10.00 121.0 la.OO time (hours)
DiMUrd vI io in the coMpOliti of human milk (mean of 3 t I SE).

Table and igure, from Hall, "Unif-AT ty ofH'fuman M-lk-Amer J; Min, NutT.
Vol. 12,' 19.7S.-- 
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HAMBRAEUS, L., "PROPRIETARY MILK VERSUS HUMAN BREAST MILK

I N NEDING3" PEDIATR. CLIN, OF NORTH AMER.,24 (i:17-3r, 197,

This is a thorough study comparing the composition of human
breast milk, other mammalian milk and formula. Includes an excellent
bibliography.

HAR OUCHK, , -. 5"T g OR Ncq BREAST'FEEDINGj" JL. OFTROP _ EDIATR,oy

Maternal nutrition does not greatly affect the protein and
carbohydrate (lactose) concen rations of the milk, but it does decrease
the volume of the milk, fat and other constituents.

HARRIS,, SG, AND HIGHLAND, J. H,, "BIRTHRIGHT DENIED: THE
SISKS AND BENEEITS OF BREAST-FEEDING, WASHINGTON, DL :
PVVIRONMENTAL DEFENSE FUND, l9i7

Human breast milk can be contaminated with chlorinated hydro-
carbons - chemicals from agriculture and industry. These chemicals,
such as DDT dieldrin, heptachlor, and BHC have all been shown to cause
cancer in host animals. In addition, they can produce chronic effects
such as liver damage, nervous system disorders, enzyme induction,
ferotoxicity, and reproductive difficulties. The authors suggest that
if chemical residues in human milk greatly exceed the national average
in a geographical area, women should nurse the baby for only a few days
to give it the benefit of colostrum. The major dietary source of chlori-
nated hydrocarbons occur in foods of animal origin (meat, dairy products)
and fish. High fat meats, drippings, and fresh water fish should be
avoided if a woman is planning to breast-feed in a high risk area.

HERNEL, 0,, ET AL,, "BREAST MILK COMPOSITION ETHIOPIAN

AND IWE 6SH MOTHERS, IVMI LK LIPASES, "MER. I. ,LN..
U 0. - 508-511, 1977.

The (potential) activities of the two lipases in human milk
were determined in breast milk samples collected from Ethiopian and
Swedish mothers; The major lipase in human milk is dependent on bile
salts for activity and probably participates in intestinal digestion
of milk lipids in the newborn. The level of this lipase in the milk
did not change with time after parturition, but differed between the
groups so that it was higher in the privileged Ethiopian mothers than in
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nonprivileged Ethiopian mothers, who in turn had a higher level than
the Swedish mothers. The other lipase is a serum-stimulated lipase
Clipoprotein lipase). Thr level of this lipase varied between sam-
ples from different mothers as well as between different samples
from the same mother. It tended to be lower in samples obtained at
4 to S days after parturition (Swedish mothers) than in later sam-
ples. There were in this case no siginificant difference between
non-privileged and privileged Ethiopian mothers or between them and
Swedish mothers.

Ho PICO ET, AL, "HUMAN C LO TRAL CELS:T S AND
9?gj_ .... I AND Lo, ALBICANS,"-.OF VEDTA'R,,

Cells from human colostrum, collected from others within 48hours of delivery, were examined for their capacity to phagocytose
and kill Eschericia coli and Candida albicans. Thw phagocytic powerof colostral cells was comparable to that of blood leukocytes fromthe same individuals. In contrast, the capacity of colostral cellsto kill microorganisms was significantly less than that of blood
leukocytes. Preincubation of blood leukocytes with colostrum
supernatant did not reduce phagocytic in4ices, but reduced E. colikilling by 40% and C. albicans killing by 66%. The role of colostral
cells in protecting the neonate from infection is discussed in the
light of these findings. (Author's abstract).

JELLIFFE,. DB.., AND JELLIFFE, E.F.P. "THE VO.UME AND COMPO-I I.N F,,IAMAN MIILK IN POORLr flOURISHED MUII~A , , VIEWR ., 31:492-5,'169

' This up-to-date, well-referenced article points out the pro-
blems of obtaining representative samples of breast milk on a 24 hour
basis and the lack of data to correlate the degree of malnutrition
with milk supply. The authors, however, state that unsupplemented
milk is all that is required for the first 6 months in babies of well-nourished mothers. In malnourished mothers, maternal depletion isimportant. In these mothers, milk is often suboptimal in quantity andquality with lower values of fat (calories) , water soluble Vitamin Aand somewhat lower caories and protein than in well-nourished woman.Supplementary feeding of the mother improves the volume and composition.
Late lactation (e.g. 7 months to 2 yrs.. or more) is insufficient byitself for the rising nutrient need (and declining stores) of the
infant, but forms a valuable supplementary source of "complete" pro-
tein, and of fat, calcium and vitamins.



Appoximate q.antities of milk produced daily at different periods of lactation in some poorly nourishedcommunitres,
ISS 1.-6 mmgtf 6.12 aamt !2o24 smog 24 mmt

aMd Abo,Ina (15. 16) 600 ml 500 al 350 mlIndia (Baroda) (116, 117) 600 (3 mo)
(350-1100)
735 (3 mo)(540-1100)New Guinea (Chimbu) (142) 525 ml 525 ml 343 ml 343-142 mlBlak Island (60) 427 ml " 390-430 ml 127-338 ml 243 mlNew Ouinea (14) 720 m! 660 a1 705 mi 488 mlNew Guinea (5) 400 ml 400 ml 400 mlChimbu and MaprikNew Guinen (5) 600 ml 600 .1 600 mlBaiver RiverNew G;;.;ga (108) 350.480 m 270-360 ml (12-1S mo) 230-300 mlAjamaru 

200-210 mi(12-24 mo)Nubual 
310-410 mi 250-340 ml (12-18 mo)

Egypt (45) 150-210 ml.(18-24 mo)
Healthy 922 ml
Malnouished 733 mlSZi LAnka (30) 47. ml 495 nil 506 mlNigeria (Benin) (81) 555 ml (2-3 mo) 590 ml (6-9 mo) 606 ml (13-18 ma)Uganda (122a) 660 ml (2-12 mo)ms J not sutcry compable as vazryw collection techniques and methods of sampling used.

Pat, lactose, protein, and calcium content of mature human milk from some well-nourished and poorlynourished communies-
__ =7 (mfgmg Fa Lam" Pmwi Cabim

Wa-Noudshed
American (92) 

4.5 6.8 34.0-British (87) 4.7 6.9 1.1 29.9
Australia4 (150) 4.78 6.95 1.16 29.9British (29a) 

4.2 7.4 28.6-30.7
PooriyNouruhed4.741.

Indian (17) 
3.42 7.11.06 34.2

Bantu S. Africa (144) 
3.90, 7.10 1.35 28.7Chimbu. New Guinea Highlands (142) 2.36 7.34 1.01New Hebrides (I11)Wupperal. Germany 
3.8 5.0 , 140 2.8(Immediately Post World War L) (42)"Nauru (19) 

1.60lbadan. Nigeria (88 months) (62) 
1.20 (0.59-1.79)New Guinea (Biak) (60) 

0.83-0.9Alexandria. Egypt (45)Healthy 
4.43 6. .65 1.09Malnourished 
401 6.48New Guinea (14) 
2. 6.48 0.93Sri Lanka (30) 

.2.8 6.8 1.5Brazil (21)High economic 
3.9 6.8 1.3 20.8Low economic 
4.2 6.5 1.3 25.7Pakistan (139) 

1.2Tanzania (25) Often below 2%
Nigeria (Ibadan) (102) 4.05 7.67 1.22Modified from Gopalan and Belavady (37). with acked dam.

Tables from Jelliffe and Jel'j.ffe, "The Volume and Compositionm nFHuman Milk in Pon-r7v , 
-,



JE S N,RG, ET, AL '"IPIDS OF HU I AN NF T FORMULAS:RVIE14~g Zn I
The amount of human milk ingested by the nursing infant is about600 ml per day. The average lipid content of the mature milk ranges

from 3.2 to 3.S% and the amount does not appear to be influenced bydiet. About 98% of the lipid is triacylglycerol in which most of thesecondary ester is palmitic acid, a unique structure possibly respon-sible for the relatively high absorbability of the fat. Smaller
quantities of other lipids are present. Amounts of cholesterol
reported, range from 200 to 546 mg per 100 g of lipid. While 167fatty acids have been positively and tentatively identified as being
present in human milk lipids, the major fatty acids are palmitic,stearic, oleic, and linoleic. The composition can be changed by diet,with linoleic acid contents of from 1.0 to 45.9% having )een found.The "average" linoleic acid is about 10% and this amount is apparentlyadequate for the essential fatty acid requirements of the infant. Thequantity of vitamin H also appears to be satisfactory. The hypothesisthat a cholesterol challenge to the breast-fed infant would enablethe adult to more efficiently metabolize the sterol does not seem tobe supported by available evidence, primarily, because the cholesterol
content of human milks varies so markedly; 16 to S2 mg per 8 ounces.The compositions of most infant formulas currently in use in the UnitedStates are presented for comparison and convenience and a few possible
problems associated with their consumption are discussed.

LAU ER., AND REINHARIT Me "STUDIES ON THE QUAL TY
F REAST IL4 DuRING 23 I'ONThS OF LA TATION IMA URAL

Breast milk composition over 23 months of lactation wasdetermined in 33 women from a rural community of the Ivory Coast.
The mothers' diet consisted mainly of yam, plantain, and cassava
and was low in fat and protein (10 and 15% of caloric intake,rezpectively). Mothers were told 'o feed the baby only from onebre.sc throughout the night precedin.g the sampling. The entire
ce.,tent of the unused breast was measured the next morning.
However, the large number of small samples suggests that severalwomen had not followed the instruction to give only one breast
during the night.

The resiltts of the analysis of milk samples showed thattotal lipids, triglycerides, phospholipids and cholesterol remainedconsistent over 23 months of lactation. The proteins showed asignificant diccrease of about 30% over the first 7 months andremained constant afterwards. A rising trend of myristic acid
and a falling trend of oleic acid were observed. Total lipids andpolyunsat urated fatty acids were lower than the normal levels for
Western countries.
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r
Comparive composition of bran milk in Western and developing countries and in the Ivory Coast

Warn~ma * 13g Isy)oC.maawiraal (ral) (mfl * I SO)

Proteins (3 100 ml) 0.9-1.6 0.85-1.78 0.96 -e0.
Total lipids (g/100 ml) 3.2-5.2 2-1-4.1 3.07 ± 0.65
Triglycarides (6 I100 ml) 3.8-4.7 2.2-4.' 2.05 b 0.50
Phosphoipids (mgP/100 ml) 1.05-4.0 1.11 t *0.30
CholestMoi (mg/100 ml) 13-27 22.10 .t 5.10
Iact (g/100 ml) 53-7.6 6.1-7.9 6.74 * 1.04
Calories (kcal/100 ml) 65-75 53-68 61 "t 7
Iron (MS/IN) M!) 0.02-0.36 0.08-0.13 0.06 * 0.029
Copper (mg/ 100 ml) 0.02-0.05 0.056 0.023 - 0.014
Zinc (mg/l00 ml) 0.12-0.53 0.35 0.23 - 0.11
Vitamin E (mrg/100 m[) 0.14-0.94 0.36 * 0.27
Western countries. Referece 3. 12, 14, 16, 17, 19, 20, 29. 39-44. leveloping countries, References 1-5.

8-10, 44- 3. 'Calculated values a percentage of total ipid

Weight for age and, to a lesser degree, arm circumference
for age showed a gradual decline from around 5 months of age on-.
ward and leveled off after about 10 months of age. Weight for
height began to decrease after 3 months of age although the curve
fell below 100% of the Harvard Standard only after the 8th month.

WEIGHT/AGE CILUEN ~ ARM CIRCUMFENCE

0-10 M mm 0 MToHS

HEIGHT/AGE CHLRNHA CjRCL~1FER~JCElO so- o2okOl

W E .EIG H O . . . " -

% 1 CHEST CIRCJMFF~hCE

1mj% WEGHT/HEOGHT M.EC118

Antropometric measurements of infants from I to 23 months of age. percentage of Harvard standards.

Table and Figure from Lauber and Reinhardt "Studies on the Quality of



LA TON JM,, ET, AL, NINTERFEBON. S TE194V 2U .
~STRAL ILEUCOCYTESj N Ra.li.Ilj

The antiviral potential of human colostral leucocytes was
assessed by their capacity to produce interferon when stimulated by
mitogens and inactivated Newcastle disease virus (DV). Colostrum
samples were obtained from 26 women, mainly Chinese, by manual
expression into sterile plastic universal bottles. Eleven samples
were prepartum and IS were 2 to S days postpartum. Prepartum
colostral cells produced higher interferon levels than postpartum
cells. Colostral cells were less efficient producers than blood
leucocytes. However, these results confirm that colostral leucocytes
can synthesize interferon under appropriate conditions and that their
capacity to do so is comparable with that of blood leucocytes.

Lu AS, A. r AL "PATTERN OF MIL L( OW IN BREAST-FED
INFANTS, HE LANCET, 2 :57- , I

To determine the time course of milk flow from the mother
to the infant on each breast, 122 six-day-old infants were test-
weighed during breast-feeding. Cross-sectional data collection
was used to avoid repeated interruptions during each feed.
During a ten minute feed, 80-90% of the feed was taken from each
breast by four minutes suckling. Preliminary studies suggested
that the pattern is the same after a month of feeding.
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rAaANO, HBREASTFEEDING - Npi EVIDENCE IT's FAR %ORE
THAN NUTRITION, RED, WORLD INIS, 20:62-78, 1979,

A review of current information and research in the areas of
immunocompetence, nutrition and bonding is presented. New develop-
ments in immunocompetence include findings that a nursing mtther
in close contact with her infant can make antibodies on demaxd to
combat pathogens that challenge her infant. These antibodies are
transferred through her milk to the infant. Also, a factor that
stimulates development of intestinal mucosa has been discovered.

In the area of nutrition, researchers believe that the abundnat
quantity of taurine in human milk may be important in regulating
the intraluminal phase of bile-acid metabolism. The role of
cholesterol has been investigated, it is now believed to play an
anti-infective role in addition to its structural role. The
question of whether or not premature infants should be given
breast milk or formula is very controversial. Recent studies have
shown that the protein content of milk in mothers of preterm infants
was higher during the first month of lactation so that they may get
sufficient protein for fast growth from their mother's milk.

MA UDA, Y. ET. AL. "TRANSFER OF POLYCHL9RINATED BIPHENYLS
R OTHERS FOETUSES AND INFANTS, 0D OSMET. TOXICOLIJ16:949- , , 11,

Blood, milk, adipose tissue and other tissues of mothers,
fetuses and infants were collected at delivery, stillbirth or
lactation, and analyzed for polychlorinated biphenyls (PCBs). The
PCB levels in the maternal blood were significantly higher than those
in the corresponding cord blood at delivery, but lower than those in
the corresponding infants' blood. A positive but weak correlation
was observed between the PCB levels of maternal and cord blood.
However, there was no significant correlation between the PCE levels
of maternal and infant blood. The PCB levels in the adipose tissue,
liver, and adrenals of the fetus were much lower than the corresponding
values for the adult. These findings suggest that the transfer of
PCP:s via the milk is much more significant than is placental transfer
. a t there may be a placental barrier against PC-Es.

Concentration of PCBs in maternal milk and blood and in is(ants' blood

PCB levels (ppbt)

Source No. of samples Mean t SEM Range

Maternal milk
In fat only 52 350 t 25 30-870
Total milk 52 13 ± 1-2 1-36

Maternal blood
Mothers of 2-3-month-old infants 15 -8 ± 0.67 07-3.4
Mothers'of 4-12-month-old infants 27 1-3 ± 064 (5-3-1
Total 5 36 1-4 + 0-08 0-5-3.4

Intant blood
2-3-month-old 15 2.4 ± 022 09-3,9
4-12-month-old 27 2-5 ± 0-24' 07-6.2
Total 42 2-5 ± 017" 0-7-6.2

"b = 10'.
Values marked with an asterisk differ significantly rrom those of the matcrnal blood (OP < r-05.p < o0W0)



MC NERY GS, AND CHATTOPADHYOY , B, "HUMAN MILK BANK N
UISTRICT bENERAL IOSPITAL, .IT, ED, J,, 2:94-7 6, 1978,

A human milk bank was organized in the special care baby unitof a district general hospital. The staff of the unit and membersof a voluntary organization helped to contact donors and arrangecollection of milk samples. Over two years 2,093 samples of expressedbreast milk were collected from 187 donors and examined bacterio-
logically. Of these samples, 1,171 6(56%) grew no bacteria. Ifthe organism count exceeded 2.5 X 10 /1 but was less than 1 X 109/1sampleg were subjected to mild heat treatment. If the count exceeded1 X 10 /1 the milk was not fed to babies. Sixty-five babies receivedmilk from the bank during the second year. Although these infantswere vulnerable, mortality and morbidity were not adversely affected
by the banked milk they received.

The cost of establishing and runiiing a human milk bank need notbe high. Extensive resources such as extra staff and laboratory andtransport facilities were not needed. Enthusiastic co-operation andgood will between hospital staff, voluntary helpevs, and donors con-tributed greatly to the success of the scheme. (Author's abstract)

MUIRAY, J, AND MURRAY, a. "BREAST MIL§ AND WEIGHTS OFG AN1 9 RS AND tHEIR I NFANTS, AMER, J. CLIN MUTR,,

The authors were able to follow the weights of Nigerianmothers and their infants (they were exclusively breast-fed forat least 6 months) during the Sahel drought and famine of 1974.Although undernourished, these mothers were able to provide enoughbreast milk for normal growth of their infants to 6 months of agewithout detriment to their health.

MaG =wo MeA I..aa wimg

Fow Tam papw. link tmoIna Ir i

59.I !0.3i0 3.12) 6.92

Noafamine (Ref. 64.90 3.119
2)6 n-130 n-8070

Percentiles
USA (Ref. 3) 25th 2Jth
Yoruba (Ref. 4) 75th

'Fulani and Kanoun in grasslands of Eastern Ni-
3er. For Cameroun grasslands.
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'I"E.LIES. MjJJ Er , A, "EFECTS OF VARYING MATERNAL IT YrATTY ACIDS AN LACTJ Ng W'QMN AN' IHEIR INFANTS, AMER,Ji OF CLIN.I *ITR.,j .O2 , 1
This report evaluates the effects of variation of maternal dietarypolyunsaturated and saturated fats on maternal plasma and milk, and,subsequently, on infant plasma fatty acids. Fourteen mothers wereequilibrated on a diet for 30 days and then divided into two testgroups -- one fed a low polyunsaturated high saturated fat and highcholesterol diet and the other the opposite (high polyunsaturate,low cholesterol). After 4 weeks on one diet the mothers were crossedover to the other diet for another four weeks. On the polyunsaturate-rich diet, milk linoleic (18:2) was doubled while the saturated fatswere reduced. The fatty acid composition of milk on the saturate-rich diet was similar to that on the ad libitum diet. Close andsignificant relationships were observed for some maternal milk andinfant plasma fatty acids, especially linoleate and oleate. It isconcluded that by partaking of a polyunsaturate-rich diet, the mother.can provide polyunsaturate-rich breast milk and significantly increasethe polyunsaturated levels in her infant.

OLZYNA-7MARZYs,. A E I"CONI g"ll~ ~ I Y9 LMAN M KACTA PAEDIATR.. CAND,, b -'l b,±9, MILK,
There is a paucity of information regarding excretion of con-taminants in human milk, due to experimental difficulties and untilrecently a general lack of interest. Because of the high fat con-tent of milk and as its acidity ii higher than that of plasma,nearly all liposoluble and basic agents consumed by the mother willbe excreted in the milk. Distinction must be made between, on theone hand drugs and social toxicants such as smoking and alcohol,whose intake can be stopped or limited during pregnancy and lacta-tion, and ecological toxicants present in a polluted environment towhich the mother is exposed. Cases have occurred of heavy pre-nata . and postnatal intoxication of infants with hexachlorobenzenein T, rkey and methylmercury in Iraq due to consumption of fungicide-treatod seed wheat by pregnant and lactating mothers.. Recentattention has been concentrated on contamination of milk withorganoczlorine compounds such as DDT and PCB's, that are foundin many parts of the world. The heaviest contamination with DDThas been found in Guatemala, resulting in suckling infants con-suming many times the Acceptable Daily Intake of this compound

proposed by WHO, with unknown future effects.



AXI .D MINIM OF DDT CONTENT OF HUM ;MILK - COUNITRY

USSR 1 40 j i "'. . 8801

7/,,/, />'/ ' ' / '/ USA 493191

i//. T ~' Yugoslav 3,, 1

N~*~ew Gulie 12 741
f// ~ P l"Il ( t II

NorwjV (I Sol

L 7M J4 (4241 7,

Sweden 11.221 
1 %ltIu i Af flamtj il counhrgit FIi.lelli, .uWNgW OflMOIe Sndi total ol st &ell. analyed. fIllNClivly

_ _ _ Cls Oitm 11 191

ff' llnd 11-t01

0 So0 o.00 
1.100 

.OO gagI) local O0

Table from Olszyna-Marzys, "Contaminants in Human Mik" ActaPaediatr. Scand. Vol. S, 1978.

PAt<SON, C.L., AN5 CRESP, CC, "SURVIVALOF HLKLEUKOCYTES, J, OF I'ED IATR., 94. 61-62, I9.
This study was conducted to determine which factors may affectsurvival and viability of the leukocytes of human milk. Sixty milksamples were obtained from lactating mothers during the first post-partum week and from the initial S-minute portion of a 20-minutefeeding time. Alterations in solution pH and in environmental tem-perature had profound effects on the survival and viability ofleukocytes.
No difference in phagocytosis ability was noted between cellscollected in plastic versus glass containers. The only detrimentaleffect of glass containers was the adherence of white cells to thecontainer's walls. (Alterations in osmolality and protein concentra-tion produced no changes in survival or phagocytoss).

PHiLLLIPS, I, ET, AL, ", RETHODS AND HYGEE r'EEDING IN AN URBAN AR A OF UGANDA, ._OF -tRNPPEDIATRi AND ENVIRON, H LD. THr,, 15 b 71-9 69.
In Uganda 70% of clean bottles and teats had bacterialcounts of more than 500 organisms per ml. of wash-fluid.
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PIKCIANO, M. A D DEERING, , "THE INFLUENSE QF EEDING
S EGIMENS ON IRON 6TATUS DURING INFANCY, N RESS 1979.

Iron status of 96 apparently healthy, full tezm infants wasassessed during the first year of life. Four groups on the followingregimens were studied: (I) human milk as a sole milk source for atleast 3 months, (I) an iron-fortified formula (14 mg/qt) for 4 months,(III) an iron fortified formula for 12 months, and (IV) the sameformula without added iron for 4 months. At ages 1, 2, 3, 6, 9 and12 months, 3-day dietary assessments were performed. Hematologicdeterminations were made on blood samples collected at ages 3, 6, 9,and 12 months. Throughout the study, mean hemoglobin and hematocrit
levels were not significantly different among groups. At 6 months,Groups I and III had significantly higher mean serum iron concentra-tions than Group IV and higher mean percentage saturation of transferrinthan Groups II and IV. These differences in serum iron and transferrin
saturation were not apparent at 9 and 12 months. Level of dietary ironwas net related to any parameter of iron status. These data suggestthat supplemental iron in early infancy does not provide a nutritionaladvantage in late infancy when maternal iron supply is exhausted.
Data also confirm previous findings tha: breast-feeding and theextensive use of an iron-fortified formula are associated with satis-factory biochemical indicators of iron status. However, the ironstatus of this population of infants seen in private practice wasremarkably good. The use of both iron-fortified forumla and cerealsresults in exceedingly high dietary iron intakes, a matter to view
with concern.

PIrARD, W,B, "BREAST MILK tMM!NOLOqy - A F QT1 RLNINFANT NUTRITION, MER. J. uI-S. LHILD., .]. -8/ 1979,
The discussion in this review article concentrates specificallyon the immunoprotective components of human milk. Emphasis is placedon the biosynthesis and function of milk immunoglobulins.
The majority of the cells in human milk are macrophages andimmunocompetent B- and T- lymphocytes. Neutrophils have also beenfound in early lactation and epithelial cells are sometimes found,possibly from the skin of the nipple. Another consistent observa-tion is that colostrum has a higher cellular content than mature

milk.
Additional study is needed to provide further understandingof the interactions between breast milk and the recipient newborns'GI tract. Other areas which require clarification include the in-fluence of milk lymphocytes on the newborns' developing humoral andcellular immune systems and their specific mode of action. Thefunctional roles of the milk neutrophil and of the milk epithelial

cell need further investigation.



RAJsI~ DK, T,-AL, "TAURINE AND OTH R FREg AMI o ACIDS
I978 ND OTHER MAMMALS, ARLY HUM, IJEV,,

Taurine is the second most abundant amino acid in the milk of
man and may be important during the crucial early stages of brain
development. This investigation was conducted to determine the
levels of taurine and other free amino acids in milk from man and
other species and to study changes in their content throughout
lactation. The concentration of free amino acids in mature human
milk was lower than during the first week of lactation. In corn-.
parison to cow's milk, human milk had a larger pool of free aminoacids. The milk of each species has a characteristic free amino
acid pattern which may be an indication of the relative nutritional
importance of these compounds during early postnatal development.

RO ERT, S,A,, AND SEVERA, M;,"BACTERIAL , G .TH I9gAWl
RID1 ASTEURIZED HUMAN .ILK," RIT, ED 1,2: ,1978

Bacterial growth was determined after inoculation with either
E. coli or S. aureus in samples of filtered and unfiltered raw breast
milk and pasteurized breast milk to determine the effectiveness oftheir anti-microbial properties. Filtered raw milk inhibited bacterial
growth to the same degree as unfiltered milk despite the absence of
manophages and neutrophils. This emphasizes the importance of non-
cellular antibacterial constituents in raw milk.

The authors conclude that unheated breast milk (compared to
pasteurized breast milk) has bacterial growth inhibitory properties
which may protect the neonatal gut against harmful bacterial coloni-
zation. Therefore, it is essential that careful and hygienic methods
of milk collection be stressed in conjunction with bacteriological
monitoring.

The breast milk of vegans contained higher proportions of
linoleic acid and its long-chain derivatives and lower levels of
long-chain derivatives of (-linolenic acid. The most marked dif-
ferences were in the proportions of linoleic and docosahexenoic
acids. No major differences were noted in the fatty-acid composition
of breast milk lipids between the start, middle, and end of a feed.
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RjINSON, J,E, 9T, AL, "I'HAGOC-OSI AND KILL OFACTERIA AND TEA§TBYt-UMAN 
I UoN' F

Macrophages and neutrophils from human milk phagocytose andkill staphylococcus aureus and E. coli. They also phagocytosecandida albicans. The authors conclude that the phagocytosjs andkilling of bacteria by milk cells mi.y contribute to the lower inci-dence of infection among breast-fed rather than artificially fedbabies.

SANDERS, TAB. Ei. AL, "STUDIES OF VEGANS: THE FATTY ACID.OMPOSrTION OF PLASMA CHOLINE PHOSPHOGLYCERIDES,ERYTHROCYTES, ADIPOSE IISSUE, AND BREAST PILK, ND SOMENDICATORS OF $USCEPTIBILITY To S HEAC HEART ISEASENVEGAy AN M IvRLONTROLSo IHE HMERA T IN#
Ten mothers, four vegans and six omnivores and their infantswere studied to determine the fatty acid composition of breast milkin each group of mothers. The vegan mothers had been on the dietfor an average of 7 years (range 3 to 12 years). All the infantswere exclusively breast-fed for a minimum of 3 months. Breast milksamples were obtained at the start of morning feeds in 20 ml quanti-ties between the second and sixth months postpartum. Smaller samples,about 2 ml, were also obtained in the middle and end of the feed fromthe same breast.



SI MES, M,A ND HALMAN N, "A PEPS H MAN MILKRANKING., 1978" J,OF PEDiATR,.j 94: 7-171 !9Y9

Some practical aspects of human milk banking have been practicedat the Helsinki Children's Hospital and are described here. The mainquestion asked about milk banking and discussed here involves thetreatment of human milk in order to preserve the beneficial factorsthought to increase the infant's resistance to infection. The idealmethod for preserving milk antibodies is to freeze milk, a second
choice is to use brief heating not exceeding 650 C. Questions whichremain unresolved and require further study include the followingaspects: optimal conditions of freezing or heating (including maximumallowable duration of storage), and temporary use of various medica-
tions bv donors.

SIIMES, M.A, ET. AL, "BREAST MILK IROL- A DECLINING
CONCENTRArON DURING THE ClRE OF LACTATION, A.IT

Prior studies indicate a declining concentration of iron inbreast milk since the 1950's. No study indicated the period ofthe stage of lactation. This study in qelsinki, Finland, analyzedthe iron concentration of milk over the duration of breast-feeding.
Breast milk was collected bi-weekly and, later, monthly at the begin-ning and end of each feeding over a twenty-four hour period. Twenty-seven mothers were in the study. The median iron concentration de-clined from 0.6 to 0.3 mg/i during thirty weeks of breast-feeding.
Consequently, in that stored iron and the concentration of hemoglobin
reach low levels in infants at the age of six months (when the con-centration of iron in breast milk is at its lowest), there may bea need of iron supplementation in some infants breast-fed for pro-
longed periods.
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SURJONO, .,* ET A "BACTERIAL CONTAMINATI N AND DILU-fION OF MILK WI NFANT EEDING BOTTLES, PIlDICALACULTY GADJA .IPADA. UNIVERSITY, YOGYAKARTA, INDONESIA,978, (UNPUBLISHED PAPER),

Ihile the value of breast-feeding has been well established,much less systematic research exist on problems of bottle-feeding.This study, planned as a fore-runner to more detailed investigations,showed a high level of bacterial contamination and incorrect dilution,so that "the danger of bottle-feeding, even among the better-off groupin this society is immediately apparent."
Fifty-one of 53 infants were aged 1-18 months, 2 were two yearsold. One-half of the group was being partially breast-fed. Twenty-five had suffered diarrhea in the past month. Few mothers mixed theformulas correctly even though the group was highly educated byIndonesian standards. Of 52 milk samples of ordinary formula use,one third were less than 50% of proper strength. Only one-half werewithin 20% of the recommended concentration according to the com-mercial table. 80% of the mothers had over 6 years of schooling.This is a very highly educated group by Indonesian standards, yet only1 in 4 mixed the milk to proper dilution.
Three-fourths of the group had bacterial densities in excessof 10,000 per ml., and 10% exceeded 1 million per ml.

Stated reason for. use of feeding bottle

Xnsufficient Breast milk 14
Mother out of house 12
Breast milk never came 8.
Mother ill5
Child was hospitalized 4
Mother deceased 3
'Other 
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TT'Z L.,,,"SOLUTE AND CALRIC LOAI N UNG IN
SO FECTS,

Although breast milk and cow's milk have approximately thesame caloric composition, breast milk contains a low level of saltand solutes. Breast milk averages about 7 mmol sodium per litre andcow's milk contains 26 mmol sodium per litre. However, as solidsare introduced in the breast-fed infant's diet, this difference isnot as great due to the levels of salt in the solids.
There are several physiological reasons for the low soluteload of breast milk. Firs 1, sodium retention capacity matures moreslowly than glomerular filtration rate and does not attain adultlevels until into the second year. Therefore, there is a tendencyfor sodium retention to occur throughout infancy and despite thefact that babies can be induced to concentrate urine to very highosmolalities. As a result, babies fed cow's milk formula are morelikely to develop hypernatremia than breast-fed babies.Control of milk intake is determined by the infant's degreeof physical activity, metabclism, and gastric capacity. Osmolar/water imbalance leading to thirst can lead to excess intake of

calories. Of utmost importance is the feeders attitude, which cansignificantly influence his/her intake. The effects of earlyweight gain and its long-term effects are also discussed.

UND RWOOD, A, AND HEPNER, R, "PROTEIN, LPID. AND FATTY
M ILK ROM PAKISTANI 14MEN DURING PRO-

. U'8 AN 57.A 'CTATION, AMER, OJ.E N. 1

The. study w, undertaken to assess protein, lipid, and fattyacid patterns of breast milk obtained from Pakistani women at intervalsof up to two years. Protein levels, a" ,r six weeks postpartum, stabilizedat about 1.2 grams/100 ml. and changed ittle thereafter. Lipids variedextensively, with a trend toward higher concentrations from six months on-ward. Fatty acid patterns showed no statistically significant changes.During the second year of lactation, a trend toward an increased per-centage of total fatty acids as myristic acid rather than palmitic oroleic acid was observed. The patterns of fatty acids in milk lipidswere intermediate between those of adiopose tissue and dietary fat andseemed to be due to the high dietary intake of palmitic acid.
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WATERLOW, J, C, ."OBSERVATIONS ON THE-PROTEIN AND ENERGY
KEQUIREENTS OF PRE-SCHOOL CHILDREN, I PAPER. PRESENTEDAT THr ,JATIONAL INSTITUTE OF NUTRITION, DIAMOND JUBILEE,
OCT. 19181

This paper reviews the protein-nitrogen and energy requirementsof infants under six months of age and whether they can be adequatelymet by breast milk. The conclusions stated are that after two monthsof age, breast milk is likely to be inadequate. The evidence cited inthe paper from past sutdies of several researchers can be interpretedothe.wise. The studies cited do not differentiate between exclusivebreast-feeding and mixed breast- and bottle-feeding. A major conclu-sion seems to be that the nutritional need of infants varies a great
deal, and that mother's milk, on the average, can meet the energy andnitrogen needs of the child up to the age of six months. When infec-tions enter the picture, the child's nutrient requirement may change
to such an extent that breast milk cannot meet them if this require-
ment is measured by desired weight gain at the age of six months.

Intakesef breasg milk by Infants 2-5 mnhs id to Some
developing countries

Auther CutyI n fa nt
Age,manths Nwbar Mean volume

-- .... *or milIk;.t at"cmlld k
mi/day

r, palan (IS8) .ndla -44 501
Soaucivra P..o
atl (W 5) India 3 e 640

*Cowida eta al(1977) India -.3 8 '. •561.1

Diead.. et *I
(1978) India

low Inc* 21 665high I noo 3 9 583
Hanafy at "t I

(1972) Egypt
halI thy rmthers 2-5 1I . 932
stainourib-had mothers 2-S 13 94.5

Chavez at al
(1975) Maxiho , . 17 557,

Van S.cai.berr.n
at &I (19M, Konya 2-31 12 619
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ft S J. A Y JA , To "ATI- INFE TI'/R POPERT O'ILK, if ED •ATR j 94(): 
SOThis thorough review describes the wide range of factors inbreast milk which are active against bacteria and viruses. Thesefactors are generally absent or present in lesser quantities incow's milk and synthetic formulas. It concludes that, although itis difficult to attach a precise clinical significance to eachfactor, it appears evident that the sum of these factors are atleast partially responsible for the differences in both morbidityand mortality between breast-fed and non breast-f,;d infants.

WHITEHEADi RG, ET. AL, "FACTORS INFLUENCING LACTATIONPE RM§NCE RURAL GAMEIAN MOTHERS, I

Breast milk consumption was measured by the test-weighingprocedure in 81 children (1-18 months olcO in Keneba, a rural Africancommunity. Although true demand feeding was practiced, the mother'slong term capacity for breast milk was determined by the end of thesecond month of lactation.. (Daily milk consumption was limited bythe amount delivered per feed and regardless of the frequency offeeding). Yield was closely correlated with the infant's birthweight; the relation between weight-for-age of the infant and breastmilk intake was maintained up to 12 months. Lactation capacity wassignificantly influenced by several other factors. Output was muchgreater in the post-harvest season when food was more plentiful,infection was low and women had domestic rather than agriculturalduties. Primipara were able to produce enough breast milk to meetthe infant's needs up to 9 months.

WI LIAMSON, S. T, A I"ORGANISATION OF BANK OF RAW
kASTEURISED. HUMAN MIL FOR NEONATAL INTENSIVE CARE"IRT, Fn 1:39 - R96, 197, OR

In 1976 a human-milk bank was established at King's CollegeHospital to serve the neonatal intensive care unit. The bank isstaffed by two part-time nurses who interview prospective donors,organize collections, prepare samples for bacteriological screening,and process the milk. On average 25 litres a month may be collectedfrom about IS donors, of which at least two-thirds is free enough ofbacteria to be fed raw (unheated) to sick and low-birth-weight infants.Most of the remainder may be used after holder pasteurization.(Author's abstract).
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WRAY, J., "MATERNAL NUTRITION; BREAST-FEEDING'AND INFANT
SURVIVAL, • CONRENCE ON fUTRITION AND REPRODUCTION,iIETHESDA, 1D 1- EB,, I97

This review, which has extensive historical references, attempts
to answer three questions: Does maternal nutrition affect lactation;
does lactation affect infant survival; do maternal nutrition and lac-
tation affect fertility?

On the first, Wray states from previously published studies
by Bailey, Gopalen,Rao, Underwood, etc. that the quality of breast
milk is affected only when the diet of the mother is grossly inadequate.
The quantity of milk produced decreased with maternal dietary inade-
quacy, sometimes as much as 40-50%. He also concludes that the daily
volume of breast milk determines the timing of growth faltering that
occurs in solely breast-fed infants. Because there are millions of
women who fall in this catego'ry of very low dietary intake, the effects
of better maternal nutrition on whole populations should be a serious
issue, especially when breast-feeding is the only economically feasible
option.

Wray infers from the literature that in modern times, there is
little difference in morbidity rates of infants breast- or bottle-fed.
The death rate from infectious diseases among bottle-fed babies is
significantly higher. The reason is due to nutritionally deficient
feeds.

Wray discusses the historical and clinical studies which show
that lactation does affect ovulation, prolonging amenorrhea about 12
months longer in lactating women than in non-lactating women. Clini-
cal studies by Van Bolen indicate that the major inhibitor of ovulation
is the sucking process regardless of nutrition level. There are so many
factors which shorten duration of lactation that no conclusive state-
ment can be made of the effect of improvement of maternal nutrition on
duration of lactation.

Womens' reasons for discontinuing breast-

feeding In the first year of lIfe,.as reported In

three countries: India, Jamaica, Colombia.

Per cent reporting

Reasons India Jamaica Colombia

Milk stopped 29.1 43 34.8

New pregnancy 46.8 -- 21.1

Maternal illness or death 19.6 9 7.4

Working -- 13 4.2

Advertising -- 14 --

Miscellaneous 4.5 10 4.5



YO IKEN, R.H., ET AL., "SECRETORY ANTIBODY DIRECTED AGAINST
IOTAVIRUS IN *HMAN MILK - MEASUREMENT BY MEANS OF
rZY :L6N.KED_ UNOSORBENT ASSAY, J. OF PEDIATR.,

The levels of antibody tc human rotavirus in human colostrumand milk from 35 mothers were investigated. The women came fromSanta Maria Cauque, a Mayan Indian village in the rural highlands ofGuatemala. When possible, colostrum was collected shortly after delivery;milk specimens were obtained at 1, 2, 3, 4, 8, 12, and 16 weeks afterdelivery. In addition, 32 colostral specimens were examined fromwomen living in San Jose, Costa Rica, and 12 colostral specimens fromwomen living in the Washington, D.C. area. Anti-rotavirus SCIgA wasdetected in 18 colostral specimens and 89 of the 95 milk specimens inthe Guatemalan women. All of the Costa Rican and American women hadanti-rotavirus SCIgA. However, rotavirus antigen was not found inany colostral or milk specimen.
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AY ROYD, WARS "NUTRTION AND MORTALITY IN INFANCY ANDARLY SHILDHQOD: rST AND PRESN RELATIONSHIPS,
ERJ. OF LLIN. rJUTR,, 244 -486,1971,
This paper reviews data on how past trends in mortality inearly childhood can throw light on the problem and solutions forprotein-calorie malnutrition (PCM). In England and other affluentcountries the infant mortality rate has greatly decreased duringthe last 60 years. "Diarrhea and enteritis" were among the importantrecorded causes of death in the 19th century. A study by GeorgeNewman in "Infant Mortality, a Social Problem," (1906) showed that"hand fed" infants had a lower chance of survival than breast-fed

infants; the mortality Tate being three times higher than firbreast-fed infants. A number of other studies on infant and childmortality between 1841 and 1961, in the developed and developingcountries, suggest that PCM can be eliminated in a few decades bythe establishment of adequate maternal and child health services
and a rising standard of living.

BAWZA, C. ET. AL. "PREVENTION OF REPEATED EPISODES OFGASTROENTERITISIN THE WEANE3 HLD BY R%-.TgBLISHNGIREAST-FEEDING, (IN PANISH) OU9'I-6I i9
In developing countries early weaning may be accompanied byserious risks for the infant. There are data which prove thatrepeated sucking on the nipple and the areola may stimulate secretionby non-secreting breast tissue, or increase inadequate secretion.In some cases medication has been used to stimulate lactation. Re-lactation has been achieved in a variety of circumstances: inadoptive mothers (USA); in the prevention of marasmus (Uganda);in refugee camps (Bangladesh). Authors have reported their firstresults, obtained in a hospital ward setting, when mother and sickinfant are hospitalized together. The method is based on the mother'sstrong motivation, on the family group, on the health team, caloricsupplements for the mother, self demand breast-feeding of the infant,progressive reduction of the cow's milk feeding and the use of

chlorpromazine as a galactogogue.

BE ARj Me "THE ROLE OF FEEDING AND NUTRI ION IN THgATHOGENY AND PRE ENTION OF DIARRHEIC ROCESSES,

Breast-feeding is the single most effective protection againstenviromental factors which promote diarrheic processes. The wide-spread introduction of artificial feeding has resulted in a greaterfrequency and severity of diarrheic episodes among bottle-fed babies
than among breast fed ones.



Early introduction of weaning foods (fashionable in so many
countries) should not be recommended .if environmental sanitation is
low4. Breast.feeding alone for the first three months of life should
definitely be encouraged, followed by a sound weaning diet. hile
diarrhea Precipitates and aggravates malnutrition, the course of diar-
rheic processes is affected by feeding practices. Diarrhea was the
major cause of death in the combined total of all child Populationsamples examined by the Pan American Health Organizatido

BORGOLTZ, P.A..,AND LA.THAM MC,, "EFFECTS OF ARTIFICIAL
FEEPING 0 NUTPITONAL TATUS OF THE F

', W RNLSTRACTED IN OA

Tle objective of this study was to evaluate the magnitude
of infant malnutrition associated with artificial feeding in Peru.
Infant data from the National Nutrition Survey (197S-76), drawn on
a representative sample of the population were analyzed for the
capital, Lima. The infants 3 to 23 months of age were divided in
a breast-fed group (n=83; mean age = 11.8!S.7) and an artificiallyfed group (n87; mean age - 11.81S.8), according to whether they
breast-fed at least 6 months, or were still breast-fed if less than
6 months old. As indicated by the Survey, using sex-specific"Boston" standards, 30% or 96,000 Lima infants were classified as
malnourished. The median weaning age was 4 months. Differencesin nutritional status between the 2 groups were significant (p=.05).
During the first year of life the age-independent relative risk ofmalnutrition ( i95% height/age norm) was found to be 4.4 times
higher for artificially fed babies (p=.0S), corresponding to an
attributable risk of 63%. Using multivariate probit.analysis, the
probability. of malnutrition, after controlling for several factors
including age, income and sanitary conditions was shown to be very
significantly influenced by artificial feeding. Interactions with
lack of water, electricity, kerosene stove, mothers' illiteracy had
the expected strong positive effects. The results suggest that
the majority of infant malnutrition in Lima" especially severe mal-
nutrition, is indeed associated with early weaning from the breast.
Serious considerations to policies protecting and promoting adequatebreast-feeding practices are warranted.
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"DI E Ai "MITIGATION O1F RETAJSM BY BREAST-fEEDING.0, PEI ATRICS, I21,1-6 J98

An athyrotic infant had hypothyroidism at 1 year of age. He
had grown at an above-.average velocity until age 10 months when
breast-feeding was discontinued, yet his bone age remained that ofa newborn. These observations suggested that breast-feeding hadattenuated hypothyroidism by providing significant quantities of
thyroid hormones in the milk. To test this hypothesis, thyroxine
T4), 3,5,3'- triiodothyronine Cr3) and 3,3',5'- triiodothyronine
(reverse T3) were measured in breast milk samples collected seriallyfrom three months to before 4 months after delivery. Mean breast
milk T4 content fell from 1.4 to 9.7 ug/dl within 48 hours after
delivery, while T3 content rose from 136 to 286 ng/dl. ReverseT3 content remained unch. nged. The shift in the T4/T ratio afterdelivery was observed in samples of all five donors; he highest
postpartum T4 level was 1.1 ug/dl and the highest postpartum T3level was 405 ng/dl. It is concluded taht breast-feeding may
deliver sufficient thyroid hormones to the anthyrotic infant to
mitigate severe hypothyroidism and to prevent impaired neurological
development.

CHIEN, ST, "PNEUMONIA"AND DIDARRHOEAS: K'ILLARS OF TODDLERSbEYjPI NG COUNTR IES,1  I ROP ,AND GEo* ;I0.-

The records of 811 toddlers (aged 1-4 years) who were admitted
to the University Hospital in Malaysia (during 1971) were examined forpneumonia or diarrhea. One third of these children were suffering
from varying degrees of protein-calorie malnutrition. They tended
to come from poorer hories and to have a larger number of siblings
born in rapid succession. They were also more likely to be fed withsweetened condensed milk (after having been breast-fed for a median
duration of 3.8 months). The author emphasized the importance in
the approach to the management of children with infection and malnu-trition. He states that it must be at the family level, taking into
account socio-economic factors. Hospitals in developing countries
should, along with their curative function, be involved in the pre-vention of diseases, namely: promotion of health through health
education I (promotion of breast-feeding), specific protection by
immunization of children in hospitals, and early detection and,
management of malnutrition.



CHANDRA, Re l."NUTRIIO AL..DERICIENCY AN-SUSCEPT-

Undernutrition and infection, together or separately, are
major contributors to morbidity and mortality world-wide particu-
larly in underprivileged young children. Deficiencies in the
required nutrition components increases the susceptibility to
infection. This review analyzes the epidemiological and clinical
evidence pointing to this increave, the effects of nutritional
deficiencies and infection on the inmme response, the implica-
tions of the findings for public health workers in reference to
immunization.

It proposes intervention strategies which include breast-
feeding substantiated by studies done in Canada and India compar-
ing the effects of breast-feeding and formula-feeding on several
conditions.

Effect of the type of feeding on growth and.

tre inc'dence of infection in Canada and Inc!a

Oelfi, India St John'a. Canada

Breass Milk rgaM • Milk
milk formula milk fo,'mula

!n,-501 In,,l ) Inn- 301 n 301

Gowt fWlure' 11 34 0 0

Obaait t 1 2 2
Anlotatoryf
Infec l-ona 87 156 31 77

Otida" 37 79 5 :.41.'

o larrnos l la 328 3 9 :

Oa~a~dn9 51 0 2

Number of cilldnan Attecall.
aNumber of e4i1W00a of .Unaa for the group ovar a 112monuth



CLAR KEo T T AL, ""HYPERNATREMIC DEHYDRATI ON 6RESULTINGjF RM INADEQUATE .BREAST-FEEDING, 63:- I932
1979  E

A 2-week old infant developed severe hypernatremic dehydration
after having been totally breast-fed during this time. liowever,
the mother was breast-feeding three times a day for 15 to 20 minutes
each time and stated that the infant was a poor feeder and would
rather sleep than eat. On physical examination, the infant was
lethargic and emaciated in appearance. After laboratory studies were
carried out, it was estimated that the infant had suffered a 20 to
25% loss of fluid since birth. Subsequent interviews with the mother
revealed complicating factors such as financial problems, ambivalence
about the pregnancy, and difficulty in keeping the baby satisfied.

Breast-feeding was continued following discharge from the
hospital, but infant formula supplements were offered after each
feeding. The follow up examination showed that the infant's serum
sodium level was normal.

COoK, R. "THE FINANCIAL COST OF MALNU7RITION IN TH4
M&NWH CARIBBEAN, J.

The expense of preventive programs should be viewed in relation
to the heavy financial losses caused by malnutrition. If programs
are planned carefully, and if they are evaluated to 3ee that they
give a significant degree of improvement for expenditure. then a
great deal could be spent on combating malnutrition before it
approached the present costs of malnutrition. Seven islands are
compared in terms of their health budgets, their per capita health
expenditures, and occupancy of hospital beds and pediatric beds.
From this and other information, estimates are made of the approxi-
mate costs of malnutrition and gastroenteritis.

CRUICKSHANK, JG., "iMEONATAL WARDS, MILK AND STAPHYLOCOCCI,
CENTR, AFR, J MEn, 24:25-28, S7,AY

The purpose of this study was to examine the extent of significant
contamination in freshly expressed breast milk using staphylococci
as a marker, and to investigate the epidemiology of this organism
in an African neonatal unit. The results showed that a high pro.
portion of mothers became colonized with the locally dominant
staphylococus soon after they entered the unit. However, very few
contaminated their expressed milk in the pooled milks to a detectable
degree. Therefore, when the milk is used within an hour or so of
expression, the contaminants will be in such small numbers that
they will have little opportunity to multiply to sufficient levels
to produce toxin.



CU NINIHAM, a,A "MORBIDITY IN BRATfED AND AL
.A , L OF EDIATR,, 905,629,1 , •

One-half of the healthy newborn infants at a rural center were
initially breast-fed; the proportion declined to 4% by one year of
age. Breast-feeding was associated with significantly less illness
during the first year, especially if continued beyond 4 months of
age. Breast-feeding was associated with a higher level of parental
education and, by inference, higher socio-economic status. The
health advantage of breast-feeding was still evident after control-
ling for parental educational status. In better educated families
the difference in significant illness between infants who were
artificially fed and those who were breast-fed for prolonged periods
of time was two to threefold.

Signifiant episodes of illness according to
feeding mode at time of onset of illness

&3ant Arttficait
(Z947 (10.209

patient. patient.
lMfAs wrelk) weeks) ;e est

Odis media 14 (10) 6.3 (64) p'< 0.10
Acute lower 0.34 (I) 5.5 (6) p < 0.001

respimtoty ilesn
SiSntticant vomiting 1-0 (6) 4.9 (50) p < 0.05

or diarrhca
Hospital 0.34 (1) .9 (30) p < 0.02

admissions*
Total episodes of 5.8 (17) 16.8 (172) p < 0.001

illness

Does not include one apparent crib death in a 2-week old. bottle.W

tEpisodes per 1.000 Pmikw-week *'numbefor epiwde).
:Ir.cluda hitpital atidmzas fri H. i/duen-ae meningitis. pyloric stna.
mu unina. ur uncaincd '-vrer. a1 in bottlc.'ed infams: the only
hrtuifed int'ant hospsbumd proved to have ro 'oU.

DOUGLAS, J W.B. "TIE EXTENT OF BREAST-FEEDING IN GREAT
SRITAIN IN 1946. I TH,,SECI § EFERENCE E AIJH
bUVIVAL OF CHILDREN, -HE RITISH MPIRE, 7'3-5'361,10

Difference between the mortality of bottle-fed and breast-fed
infants were insignificant. However, serious gastrointestinal
infections were more frequent among bottle babies (primarily of
extreme birth weight). They also were more prone than breast-fed
infants to lower respiratory tract infections during the first
nine months. Immunity to measles developed in breast-fed infants
in the early months which lasted throughout tha 2nd year.



DUGDALE, AE,, "THe EFFECT OF TE TE
EIGHT A D ESSES IN iNFANTS. ,UTR42,

This study of 250 Malay and Chinese infants in MCH clinicsin Kuala Lumpur, Malaysia, indicates that those that were breast-fed had slightly greater weight gains during the first ten weeksof age than those who were bottle-fed. Breast or bottle-feeding
indicated no detectable difference for those between 10-20 weeks.After 20 weeks the artificially fed babies gained considerably moreweight. Respiratory and alimentary illnesses which were recordedshowed no measurable difference between the two methods of feeding.There were significantly more illnesses among the Malay infantsand low-income families. For infants of poor and ignorant familiesbreast milk may be a matter of life and death, but for wealthyand educated families the type of infant feeding is a matter of
convenience.

EL .ESTAD-SAYED, J. ET. AL. "BR AST-FEERI4G PROTgCTSAGAINST INFEC6I N IN NDJA ,INFANTS, L _- ,

A retrospective study was undertaken at two isolated ManitobaIndian communities to determine whether the type of infant feedingwas related to infection during the first year of life. Of 158infants 28 were fully breast-fed, 58 initially breast-fed and thenchanged to bottle-feeding and 72 fully bottle-fed. Fully bottle-fed
infants were hospitalized with infectious diseases 10 times moreoften and spent 10 times more days in hospital during the firstyear of life than fully breast-fed infants. Diagnoses were mainlylower respiratory tract infection and gastroenteritis. Gastroenteritis
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occurred in only one breast-fed infant. Breast-feeding was stronglyprotective against severe infection requiring hospital admissionand also against minor infection. The protective effect, whichlasted even after breast-feeding was discontinued, was independentof family size, overcrowding in the home, family income and educa-tion of the parents. Measures to achieve breast-feeding for virtuallyall infants, particularly in northern communities, should be given
high priority.

Table I-Hospltalization of 8 Infants for Infection during first year of life

Type of feeding
Griup A Group 8 Group C(breast only) (breast, then bottle) (bottle only)Variable (n - 28) (n - 59) (n - 72)

Total no. of hospital admissions 3 33 70Mean no. of hospital admissions per child* 0.1 0.6 1.0Total no. of days in hospital 25 252 676Mean no. of days in hospital per chlldt 0.9 4.4 9.4
1-1as of all *,_. ,sigiicntly different; P at least < 0.05.cian of group C signlficantly different from means of other two groups; P < 0.01.

Table II-Hospitalization for Infection per
breast- or bottle-feeding year

Type of feeding
Variable Breast Bottle
Total no. of feeding years 48 107
Total no. of hospital

admissions 13 93
Mean no. of hospital admis.

sions per feeding year- 0.27 0.87Total no. of days in hospital 120 833
Mean no. of days in hospital

per feeding yeart 2.5 7.8
Diagnosis

Lower respiratory tract
infection 9 63Gastroenteritis 1 23Upper respiratory tract
infection 0 7Otitis media 0 5

Other 3 8
'Means significantly different; X2 - 52.12;
P <0.001.
1Means signific3ntly different, X2, 148.19;
P < 0.001.

Tables from Ellestad-Sayed et. al. "Breast-Feeding Protects AgainstInfectiog in Indian Infants" Canad. Med. Assoc. J. Vol. 120, 1979.'



FI§HER, Q, ET. AL. "JAUNDI5E AND BREAST-FEEDING AMONG
A SKN MO NEWBORNS, AMER,, IS, HILD., 14

A pattern of jaundice and neonatal feeding practices has been
observed in Alaskan Yupik Eskimo newborns. This study describes the
clinical history and offers a partial explanation. Sixty-eight breast-
fed and 27 bottle-fed infants were included in the study. Cord or
capillary blood specimens were obtained from the infants for the
first five days after birth. Bilirubin concentrations were deter-
mined. Breast milk and maternal urine and serum were obtained andexamined for bilirubin, glucuronyl transferase. Although both groups
of infants experienced high bilirubin levels, the breast-fed had
higher concentrations of bilirubin than the bottle-fed. A marked
capacity to inhibit hepatic glucuronyl transferase was observed in
breast milk.

FR NJTZ, Kx.B' ET, A6, "YVANA EMENT OF THE 54OW-)CAfINFGrF $,AST-I'ED bABY, J, OF HUMAN NUTURING, 3(4)':28308,

Breast-feeding in the Unitee States has increased from 25%
in 1971 to 45% in 1977. In view of this increased prevalence and
..citations of the desirability of breast-feeding, this article citesmeans of examining whether slow weight-gain in the breast-fed child
is due to some behavioral or physiological problem and of deciding
whether it is acceptable or not. Means of correcting problems are
also suggested.

FR NCH, J.G. "ELATIO SHIP OF MORBI ITY TQ THE FEEDING
ATTERNS OF AVAJO H LDREN PROM IRTH I HROUGH .
TWNjTYOR ONTHS, AMER, J. OF LIN, NUTR., 20(5):7-35 I 96 •
Study of 139 Navajo infants from birth to 24 months of age.Economic factors may play an important role in influencing the use

of formula. Bottle-fed infants had a significantly higher incidence
of diarrhea from birth through 12 months than breast-fed babI. .!i.
The incidence of hospital experience of the bottle-fed was si ifi-
cantly higher than that of the breast-fed for the first nine months
of life.
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GERA D, JW, "AL6ERGY IN BREAST-FED BABIE TOINGEDIETSN REAST MILK, ANNALS SI-LE 42( )69 N G
Food antigens ingested by the mother may be absorbed by themother and enter her breast milk. Some infants may be allergic tothese. Case histories of eighteen '(18) infants are cited here inwhich the infants were found to be allergic to food antigens. Thecriteria for allergy were normally placed on history, food avoidance,

and challenge.

In two instances where both prick and RAST tests were carriedout to cow's milk, both were strongly positive. The foods to whichthe babies were sensitive were cow's milk (16), oranges (2), andegg, apple, banana, coffee, strawberry, and tomato (1 each). Theauthor concludes that these findings do not detract from the valueof breast milk but simply confirms what many nursing mothers haveobserved -- ingested foods may upset the baby.

GH I, O,P, "FEEDING HABYI IN RELATION TOf)';RRHOEA AND
'ALNUTRITIONja IDIAN IT, 12.72, 95

A study of infant feeding patterns in urban, semi-urban andrural areas around Delhi showed that by the age of one year, 36.8percent of urban, 4.5 percent of the semi-urban, and 2.1 percent ofrural children were completely weanet from the breast. Solid foodswere introduced before 9 months of age in 24.5 percent of the urban,and in 13.6 percent of the rural children. A large number of diar-rheal spells were found in rural infants from 3 to 5 months old whowere partially weaned than in those who were strictly breast-fed.In urban areas, early weaning did not increase the incidence of diar-rhea, probabl17 because of sanitary weaning practices and better hygiene.

Go DON, J.E. "DIARRHEAL uSEASE OF, ARLY CjILDHOOD1O WIDE 2 gOEOF THE PROBLEM, NNALS IEW ORK CAD,EQ I- j ,, 7. 1 j5, L975,
Community control of endemic diarrheal di.sease on a group basisis prevalent. The incidence of diarrheal disease has dropped signifi-cantly in industrialized :,'zntries, but the aggregration of newborninfants in hospital nurr-,rie- and the practice of artificial feedinghave resulted in epidemic sC neonatal diarrhea in spite of high-grade environmental sani _- i and good nutrition.
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GRVLEE, C,G. ET., AL. "BREAST 6ND ARTIFICIA, FEEDIjiG:

NFLUENCg IN MORBIDITY AND MORTALITY O I
1934. F HEAMR MED. Assoc,, 6) ~f l

20,061 infants from birth to 9 months were studied during theyears 1924-1929. Forty-eight and a half percent were totally breast-fed, 43.0% were partially breast-fed, and 8.5% were artificially fed.The total morbidity of the breast-fed group was 37.4%, and of theartificially fed group 63.6%. The average mortality of the infantsper year was 1.1%. Of this mortality, 6.7% were in the breast-fedgroup, 27.2% were in the partially breast-fed group, and 66.1% among
the artificially fed.

Infections and mortality in infants in the U.S.A. in 1934

A

Percentage incidence of infection
Total Respiratory Diarrhoea Percentage
infection deaths

Entirely breast-fed
9749 (48%) 37 28 5 7

Partially breas.-fcd
8605(43%) 54 34 13 27

Axtificially fed
1707 (8.5,%) 64 39. 16 a6
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GUNN, R., "CHOLERA IN BAHRAIN' BoTTLE-FEEDING AS A RISK
ACTOR IN INFANT LHOLERAI 28TH ANNUAL EPIDEMIC INTELLI-

SERVICE CONF., CENTER FOR DISEASE CONTROL, ATLANTA,

To evaluate the risk associated with different feeding practices
in relation to clinical cholera in infants, a matched-pair study of
42 infant cases and their controls was done during an outbreak of
Vibrio cholerae biotype El Tor in Bahrain in August-October 1978.
Significantly more case infants than controls were .principally (>50%)
bottle-fed than were principally breast-fed during the week before
onset of illness (p<.O01, estimated relative risk=9.0); the associa-
tion was greater in the 0- to 6-month age group (p<.01, estimated
relative risk=l1.0) than in the 7- to 11-month age group (p=.07, esti-
mated risk=7.0). Although the difference is not statistically signi-
cant, more case infants than controls were exclusively bottle-fed
than were exclusively breast-fed (p=.07, estimated relative risk=7.0).
Only 3 mothers of case infants and 5 of control infants had evidence
of cholera infection (symptomatic or asymptomatic), and geometric
mean serum vibriocidal antibody titers were similar for the 2 groups
of mothers, which suggests that maternal infection did not affect the
risk of the infants' having clinical cholera. These data support the
contention that cholera should be added to the list of enteric diseases
that occur significantly less frequently in breast-fed infants than
in bottle-fed infants. (Author's abstract)

HANSO , Ls ESCH, COLI INFECTfONS IN CHILDHO9D SIGNIFICANCE
HF 9LCTE I E AN MUNE DEFENSE,' CH~a. uLI,

The Esch. coli in the gut constitute a reservoir of potential.
pathogens in the infant and child. Human breast milk confers immunity
against Esch. coli infections which are provided by secretory IgA
antibodies. Consequently, breast-feeding may be of special signifi-
cance until the baby has built up its own local immune defense, pre-
venting the microorganisms from attaching to and invading the intes-
tinal mucous membranes.
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IIGGINBOTTOM M,C, ET, AL, "A SYNDROME OF METHYLMALONIC
CIDURIA, M OCYSTINURIA, f GALOBLASTIC ANEMIA, ANDNEUROLOGIC NORMALITIES IN A VITAMIN B12 U)FICIENT
REAst-E CT GETARA HE NEW

A six month-old male infant was admitted to the Universityof California Medical Center, San Diego, in a coma. He had beenborn at term, weighing 3 kg, the first child of an apparentlyhealthy 26 year old vegetarian. The mother had not eaten anyanimal products for eight years and had taken no -upplementalvitamins. She had breast-fed her infant exclusively and hisdevelopment was normal up to 4 months of age. At four months ofage his development began to regress, as manifested by loss ofhead control, decreased vocalization and lethargy.The rapid reversal of biochemical abnormalities and clinicalimprovement in this infant after treatment with vitamin B12 indicatethat the metabolic, hematologic and neurologic abnormalities wereall the consequence of an inadequate vitamin B12 intake.

IN RAM, V, ETA, "DIARRHEA IU CHILDREN OF WEST PAKI N:,UCCURPENCE )EJ.TEg6AL.ABp .PARASITIC AGENTS/,IOP

Bacterial and parasitic agents were studied in 65S children undertwo years of age with diarrhea and a comparison was made with 468age-matched controls without diarrhea. Most diarrhea cases wereseverely ill with dehydration and fever. Almos: three-fourthsshowed evidence of malnutrition and half showed various degrees ofmarasmus and kwashiorkor. Dietary histories revealed that 88% ofbabies up to six months of age with diarrhea were receiving in-adequate artificial feeding. Only 30 of control babies oE the sameage were receiving feeding other than breast milk. Enteropathogenic
E. coli was found 2.5 times as much in diarrhea cases as in controlsand most frequently in the age groups from birth to 6 months and
from 13 to 18 months.

AKSNA.A. A G'EN1  H., "THE HUMAN RUMEN,

Children who are fed cow's milk tend to develop a rumen (dueto the bacterial fermentation) which may lead to chronic diarrheaand malnutrition. The close association between the start of adiet based on cow's milk and the onset of diarrhea is evident. Thediarrhea is usually caused by either lactose intolerance, milk-proteinallergy, or a bacterial or viral infection. Often the diarrhea iscured when human milk is given.
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JAKOBSSON, I AND LINPBERG, ,. "COW'S MILK As A CAUSE OF
F!4 jt, g,IN BREAST-IED INFANTS, THE LANICET

Eighteen mothers of 19 breast-fed infants with infantile colic
were put on a diet free of cow's-milk protein. The colic disappeared
promptly from 13; in 12, it reappeared on at least two further in-
direct challenges (in the form of a diet containing cow's milk to
the mother). Most infants became symptom-free at age 2 and 4 months;
at 4 months, only 4 reacted with colic when the mother took cow's
milk. Five infants were directly challenged with cow's milk; 4
reacted promptly with colic. Other signs of intolerance to cow's
milk protein developed in 3 infants during weaning. The treatment of
infantile colic in breast-fed infants by a diet free of cow's milk
for the mother appears worthwhile.

JAA, .J 'IANUIRITION A CDI LP, EEI PASSTERN 43AMAJ t O CLD., dLM .

Anthropometric information on children in urban and rural
areas of %estern Somoa is reported along with interview data on
infant and toddler feeding practices and maternal health. Reasons
for weaning and bottle-feeding are given for the more urban (Apia)
and rural (Savai' s) areas. The information on breast-feeding
practices is based on very small samples (39-94) but is quite
interesting. Fifty-eight percent of the mothers in Apia and 28%
in Savai weaned because of the child's age and development. The
women in Apia more often weaned because of physical complaints
or pregnancy. Information on food taboos, birth-spacing, birth-
weight and perinatal mortality is also included in this report.

KARDJATI, S, TT AL. "FEEDINGPRACTICES, NUTRITIONALTATU AND MORTALITY IN PRE-S HOOL CHILDREN NRUA
A~ AA INDONESIA, TROP. (EMGRS lED., 5 Y j

Child feeding practices, nutritional status of pre-school
children and child mortality are reported in this survey.

Age specific mortality, according to age at death was about
21% in the perinatal and 16% in the neonatal period; from 1-11
months (inclusive) it was 31%, from 1-5 years 19% and 8% until 12
years of age.



In.rural areas surveyed, breast-feeding is -commonly practicedfor a prolonged period, sometimes up to 25-47 months after birth.*However, exclusive breast feeding is seldom practiced and supple-mentary food is introduced around the first week after the infant'sbirth. This supplementary feeding is usually not able to maintainadequate growth after the first 6 months. Malnutrition (accordingto weight-for-age standards) was diagnosed in 1% of the 0-5 monthsolds, 4% of the 6-11 month olds, and in 10% of the 1-3 year olds.
* 9% of pregnant women still nursed their youngest child.

Ku AR, SP, AN SAKs, LM,,, "HYPONATR MIA IN V&Ry Low
IRTWE6& INAPT A ID H AN MILK tED[NG-S, LLINCAL

Two case-histories of premature infants who developed lowsodium concentration while fed human milk are reported. The infant -girls were born during the 26th and 27th weeks of pregnancy, weighing960 and 1080 grams, respectively. Within 6 weeks after birth followinghyaline membrane disease one infant suddenly failed to gain weight andthe other developed apneic spells. Serum sodium levels were found tobe low (122 and 110 meq/l). The inclusion of 6 meq/kg/day sodiumquickly caused the serum sodium concentrations to return to normal.Normal growth ensued. The authors contlude that, in that low birth-weight infants cannot adequately conserve urinary sodium, 4-8 meg/kg/day
supplements may be needed,

LARGUIA., AM, ET. AL. "FRESH HUMAN COLOSTRum FOR THE PR -VENTION O E. COLI DIARRHEA -- A CLIN XPRIEN E.J, ROP. EDIATR, ENV, CHILD, HLTHj 20 1E77
An epidemic of diarrhea due to enteropathogenic E. coli wasdiscovered in Sarda hospital in Buenos Aires. Weekly stool culturesof premature infants yielded pathogenic E. coli in 19.8 percent ofthe patient population. Such measures as closing the nursery tonew admissions, reinforcement of hand washing, keeping babies incohorts, use of oral colymicin and bacteriological surveillance ofpersonnel did not stop the epidemic. Control was established afterdonated fresh colostrum, kept in refrigeration above freezing, wasadministered. E. coli continued to be recovered in stool cultures,but diarrhea was greatly reduced, and deaths were reduced from fivein 1971, 12 in 1972, 'to zero in 1973.
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LA SEN, SA., AND HO IER, D.R. "RELATION QF BREAST VERSUS
OTTL r'EEDI G TO tO-qPIXALIZATION 1'O bASTROENTERITIS

,DDJ5 ASS U.i OPULATION, E'DIATRI, KI

One-hundred seven infants under 12 months of age admitted to
the Kaiser-Permanente Medical Center with acute gastroenteritis
were compared to a larger "normal" population of children discharged
from the nursery for frequency of breast-feeding. Forty of the 107
infants were under 6 months of age, 35 were born in the hospital
nursery. (Only one of the 107 infants admitted with acute gastro-
enteritis was being breast-fed at time of admission). Although
about one-third of the bottle-fed infants had started breast-feeding
at birth, all had switched n. the bottle at least one month prior
to hospitalization.

Breast-feeding vs. bottle-feeding in 35 infans
under 6 months of age hospitalized tor gastroenteris.
between January 1. 1973, and December 31, 1975

Esi-lmaed
of total

N No. population
Age bou.fed breast.fed breast.feeding

greap time of at tmen of at end of
(MO) admniino admission age period

0.1 1 0 39
1-2 4 I 34
2.3 6 ,0 30
3-4 7 0 26
4-S 4 0 21.
5-60 1 17

LECHTIG, As AND KLE IN, R.E, "EFFECT OF FOOD SUPPLE-
ENTATION URING PREGNANCY AND LACTATION O INFANT

MORTLITY, MORBIDITY5 AND PHYSICAL GROWTH, CONF,
N FFECTS OF MATERNAL NUTRITION ON INFANT HEALTH:
MPLACATIONS CTIONS," PANAJACHEL, GUATEMALA,12-6 ARCHi 99

This study was conducted in four Guatemalen villages over
a six year period. Two received high protein-energy liquid sup-
plements, two received a low (non) protein-energy beverage. Medi-
cal care was provided in all villages. Conclusions reached from



this study i-icate that nutritional supplementation of lactatingwomen has more effect during the first six months; the effect onthe child is more important during the last six months of thefirst year. Nearly all babies were breast-fed, but this was notconsidered in this study. Other conclusions reached are that therewas a decrease in infant mortality from pre-study of 135 per thou-sand after both medical services and nutritional supplementation.There was a decrease in the proportion of low birth-weight and alower proportion of children with physical growth retardationregardless of kind of supplement. Food supplementation did notdecrease duration of diarrhea during the first year of life.

MAC EAN, W.C. AND AHNk .H. "tRO1TH OF THE EXCLUSIVELYREAST-FED INFANT, a J LIN, NUTRS, 1919,(IN PRESS),
To investigate the length of time that human milk alone wouldbe adequate for the physical growth of the infant, ninety-six infantsof mothers in La Leche League International trom the Washington, D.C. -Baltimore area were studied. They had exclusively breast-fed theirinfants for at least six months within the past two years.The average duration of exclusive breast-feeding was sevenmonths; three infants were fed solely human milk through twelve monthsor more. The weight and length curves of these infants during theperiod of exclusive breast-feeding remained above the 50th percentileof the NCHS population through at least the sixth month, and above the25th percentile through the ninth or tenth month of life. There wasno significant difference between weight and length curves of infantswho had been exclusively breast-fed six months or less and those ofinfants who had been exclusively breast-fed longer than six months.Of the other characteristics investigated, birth-order; infant's vitamin/mineral supplementation, parents' level of education and reportedreasons for starting solids were significantly different between thetwo groups.

The results of this study indicate that most infants breast-fedby healthy mothers do not need supplementation during the major partof their first year of life in order to grow adequately. These findingshave practical implications for the developing countries, where solidsand milk-formulas are often given to three to six month old infants,more often than not, to the detriment of their health and nutritionalstate. Supplementation of the mother's diet in conjunction with pro-longed exclusive breast-feeding might be a better way of sustaininggrowth of infants in these environments.



,iATA, L,J. ET, AL# BREAST-FEEDING IEANING AND THEIARRHQEAL SYNDROME IN A GUATMA NTD NVILG.CUTF DIERRHEA M CHILDHnOO C C.A OUNDATION SYMPOSIUM

This paper deals with the relationship of diarrhoeal diseasewith nutrition and health which was observed in a long-term pros-pective study in the highland Guatemalan Indian village of SantaMaria Cauque. Children were observed from birth to preschool age intheir natural setting. Observations refer to the relationship betweenchild feeding and diarrhea, weight loss, reduced intake and impaired
physical growth.

The study placed an emphasis on home visits to obtain observa-tions and to minimize gatherings at the clinic which could favouriAtrogenic contamination and dissemination of community infections.During the period of exclusive breast-feeding (two to fourmonths in the village) infants were quite resistant to intestinalinfection by enteric bacteria and protozoa. The child's intestinewas relatively free of shigella and protozoa for weeks or months pro-viding that maternal milk was the sole or main food received. However,after the introduction of weaning foods, the child became more susceptiveto intestinal bacterial infection. The protracted weaning consisted ofprogressive administration of foods of low biological value given underdeficient sanitary conditions.
Infectious diseases, especially diarrhea, were found to beassociated with pronounced reductions in the already deficient calorieintake. These diseases were common during the first 6 to 18 monthsof life. The consequences of the malnutrition-infection interactionresulted in a marked stunting of growth which was evident from examin-ation of the growth curves of village children. %r contrast, theduration of breast-feeding was strongly associated with growth in thelinear segment of the growth curve. The data indicate that infectionis one of the leading factor's associated with reduced calorie (andprotein) intakes during the critical period of onset of malnutritionand mortality in childhood. By preventing infection, particularlydiarrhea, the food intake, nutrition and growth of children couldbe significantly improved.

NWUGA, V., "EFFECT OF SEVERE WASHIORN
1EVELOPMENT AMNG NIG R ACH I oR R  NTELETUAL

Mat is the consequence on intellectual ability of severe mal-nutrition? This study follows up children at age 9 and 10 who hadearlier been admitted to i hospital in Ibadan for kwashiorkor. Thisgroup was compared using psychological tests with siblings, upperclass children and rural children who also suffered from kwashiorkor.Results showed that the test group performed poorly on intellectualtests when compared with siblings and upper class children. Malechildren seemed more affected than female children.
91 ...



PARKER, RL.,. ET AL,. "THE f)ARANGWAL"ExP I MEf.T ON INTER-
ACTIONS OF NUTRIT ION AND IUFECTIENS: I11 1 ASUREMET
FDSERVICES.AND., TS AND IHEIR ELATION TO UUTCOME,"?A lIED. , J. 1/9.

This paper reports on 5 years of field research undertakenin 26 villages in Punjab, India with a population of about 25,000people. Funded by numerous Indian and international agencies, andusing a staff of 200, the Narangwal experiment was an importantinvestigation on the cost-effectiveness of low cost health delivery
in rural areas.

Sample findings reported in this paper includa comparisonsof the cost of different programs relative to each death averted.The researchers found that prenatal child care (averting stillbirths) was the most economical intervention ranging in cost fromRs. 570 to RS. 1010 for each perinatal death averted. Still birthswere less expensive to prevent than infant deaths while the latterwere one-seventh as expensive to prevent as child deaths.

PAXNE, P,R. "SAFE PROTEIN-CALORIE RATLOS IN IETS, THE.KELATIVEIMPORTANC OF PROTEIN NR ENERqY iNTAKE ASU5 A FACTOR N IVLNUTRITION" RMER, J, F LINIUTR,,.8: -286, .97, . FC0N UR

Assessing minimum protein and minimum energy requirements iscomplicated by individual variation and the fact that protein andenergy requirements are not independent of each other. Two methodsof relating protein to energy requirements are examined. The adequate"safe" level of protein to energy ratio in the diets of 2 to 3year olds is close to 5%. Since most varieties of cereal grainsappear to provide utilizable protein levels close to this amount,this supports the view that primary protein deficiency is unlikelyto be the main factor causing protein-energy malnutrition in com-munities where cereals are the cheapest source of energy.



PLANK, SJ, AND MILANESI,f.,L "INFANT FEEDING AND INFANTM RTAT N19, LHI LE- .,

The mortality pattern found in Chile appears to be determinedby social rather than biological factors ir the high parity, late
weaning group of mothers. Postnatal deaths were significantly morefrequent (relative risk of 3 to 1) among infants who were bottlefed in the first three months than those who were exclusivelybreast-fed during that time. Mixed feeders of bottle and breasthad no advantage, and deaths occured only after breast.fuedingstopped. The average age for introducing any food other than milkwas six months, fewer than 41% of the infants were given additionalfoods any earlier. Mortality rate was affected by family income,environmental factors (standards of sanitation) and medical rein-
forcement. Differential rates are attributable to bottle feedingand neglect of supplementary foods.

II
ii Ii

4 w.k$ 3 momlI mo6tnll

Breast feeding only
r2 Breast feeding plusbottle feeding
0] Bottle feeding only

SData from PLANK, S. J. & MILANESI, M. L.Infant feeding and infant mortality in Chile.Sulletin of the World Health Orgar.ation, 48: 203-2o (1973).
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:PUFFER, R,R, A[AD SERRANO, C V1 "BREAST-FEEDING. INPATTERNS OF MORTALITY IN tHILDHOOD: REPORT OF THEINTER-A.ERICAN INVE TGT OF11M T TN04l GAXNO QTLITY IN C141LDHOOD, NASH gfTON, ., 1T (CIENTIFIC PUBLI-CATION No, 252) PP, Z5/-2/1,
The relationship of breast-feeding to infant mortality in 13Latin American communities was studied. Data revealed a widespreadlack of breast-feeding and its early termination due to increaseduse of artificial feedi.ng in hospitals and intensive promotion inthe public sector. The lack of breast-feeding, or artificialfeeding without nutritional supplements appears to be related toinfant deaths due to diarrheal disease or nutritional deficiency.The proportion of infants aged one month to five months who diedwas substantially higher in all 13 regions among infants neverbreast-fed than among breast-fed infants who had not been weaned.

Percentae of Infants Dying at 28 Day94 Months of Age from Diarrheal Diseue Accordizgto Brqast Feeding in 13 Latin American Projects.
Pll CNN? Pte CNN? PAN CliN Ptl ClNf0 0 

•0s 
6 o0 

a 44 10 20 4 0 0 0110AM wlO0 IlAC PlWO tOll til l Va QrO OfIarIVN p n OV1 WIANOS , MMI03LNEI T
HA , ' CII Mi iA?

¢jI PIG
.t am gfiua

unicto nt.

I l i all

RAKMONO, B, Ei. AL. "INFANTILE DIARRHOEA INPOULATION

111141 FINo

OF Low SOClOECON

A group of 48 full-term babies (ranging in weight from 2,700-
3,500 grams) in a crowded slum area of Djakarta were followed up frombirth to the age of one year. Twenty-four infants were breast-fedfor the entire year; 21 infants received breast milk for intervalsranging from several days to nine months. The mothers were advisedto provide supplementary food as early as three months. The nutritionalstatus of the 49 infants who reached the age of one year was asfollows: 22 were of normal weight and 13 were in the first degree ofmalnutrition. A local milk product, which consisted of skimmed milkenriched with vitamins, was given to 17 of the underweight infants asearly as age three dJays and as late as the last month of the first

year of age.
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A total of 109 diarrheal episodes were recorded in the yearstudied. The average number of diarrheal episodes per infant per100 weeks of observation was 4.9, with each episode lasting from oneup to 16 days. There were eight deaths in infants ranging from 3.5months to 9.5 months of age. Seven of these were related with adiarrheal episode. Six were related to malnutrition. It was con-cluded that the treatment and supplementary milk given were notadequate enough to reduce the infant mortality as long as the poorenvironmental conditions prevailed.

RI;HARDSON, "UNIVERSALIZNG BREAST-FEDN IN A
g gJTY 1  OF THE AMER. lED, Assoc,,Sj )
Data showed conclusively that there is more sickness amongchildren who have not been breast-fed. The infant mortalitydropped markedly when mothers were on a demonstration program thathad nursing staff and physicians trained and interested in thetechniques of breast-feeding and promoted breast-feeding.

Ro!I11iMANT MORBIDITY AND MORTALITY," T A

3,266 inf4nts were studied to determine causes of mortality andmorbidity. The diversity in infant-mortality evident in differentparts of England was found to depend on: (1) the proportion oflarge families; (2) the proportion of breast versus bottle-fedinfants; (3) the number of ill infants who received prompt medicalattention; and (4) the incidence of communicable diseases in theschool and adult population. The risk of infection increased asthe size of the family increased. Breast-feeding reduced both themorbidity and the mortality rates, especially the latter.

Relation benveen feeding and mortality and morbidity inLiverpool, England

Number of Mortality, Morbidity, mortality
infants per 1000 per 1000 per cent

Breast-fed 971 10.2 223.4 4.6Partlv bottle-fed 1441 25.7 5,5 "Bottle-fed 854 57.3 573.7 lo.0

Total 3266 293 2 3.9



SC OUB, BD, ET, AL, "THE ROLE OF BRgAST-FEEDI %G IN THE
1EN'rON 7ROTAVIRUS INFECTION, J, 1ED, I ICROBIOLe,

Breast-fed infants are less susceptible to gastroenteritis
thanbottle-fed infants. Antibodies against rotavirus, the major
pathogen of infantile gastroenteritis, were sought in human sera,
colostrum and milk specimens by immunofluorescence. An experimental
murine-rotavirus model was established by infecting the second litters
of dams 4 weeks after infecting their first litters. Antibodies
were absent from human and murine colostrum and milk specimens
despite being present in virtually all sera, and the second mouse
litters were as susceptible as the first. The inability of rota-
virus to infect adult human beings and mice may prevent the formation
of gut-derived antibody-secreting lymphocytes in milk, and thus pre-
vent transmission of passive immunity. The association of bottle-
feeding with rotavirus gastroenteritis appears to be the result of
increased opportunity for spread of infection rather than of the
absence of specific protective antibody.

SIMHON, A. ET. AL. "S-IGA CHOLERA ToxIN AND ROTAVIRUS
A D N 2J9 IN COLOSTRUM, ACTA PAEDIATR, SCAND,,

This report describes a semi-quantitative assay of anti-
cholera toxin S-IgA antibody in 43 colostral samples by means of an
enzyme-linked immunosorbent assay (ELISA) as an alternative to
neutralization techniques. Additional evidence is presented to
confirm that colostra from Costa Rican women contain significant
levels of anti-rotavirus antibody. Rotavirus antibody persisted
to detectable levels throughout 24 months of lactation.
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WA KEJjA.P ItN N 2 E EJ6 G PRACTICES IN SOUTH AFRICA,".FR ,0 54:850-822, 9j

ithin the last half century, there has been a very marked drop
in frequency and duration of breast-feeding among South African Vhites,
Blacks, Indians and Coloureds. Ottle-feeding, compared with breast-
feeding, is associated with the increased morbidity and mortality,
especially from gastroenteritis and respiratory infections,. Reasons
for the decline in breast-feeding (both nutritional and non-nutritional)
are discussed briefly, as well as attempts made at remedial measures.
The author feels that an urgent statement with maximum publicity should
be made by pediatricians. It should provide guidance to be given at
hospital, clinic and home on the benefits of breast-feeding, the correct
preparation of commendable bottle-feeds, and also the appropriate time
for introduction of solid foods.

APPROXIMATE FREQUENCY AND DURATION OF
BREAST FEEDING IN SOUTH AFRICAN ETHNIC

POPULATIONS

%' breast
initiating feeding
breast At 4

Populmlon eeding monthie
Whites

USA (1920)' 90
UK (1974)& 288
Belgrade' 90 70
Johannesburg' 50 25
Cape Town' 5 (6 eks)

Coloureds
Johannesburg 90 50
Cape Town' 10

Indians
India' 90 90 (1 .2 yr)
UK' S (8 wks)
Iohaneasburg 90 50

Blacks
Rural' 90-100 80.90
Urban

Johannesburg' 90 -100 80 -90
Durban* s0

Srhis oraonton inCiudcIs moaho#$; whold haflii asi cxClulievy c
oartiolly hreas fell



WHITEHEAD R .G. "PROTEIN AND ENERGY REQUIREMENTS OF
YOUNG LHILDREN LIVING IN THE DEVELOPING COUNTRIESTo ALLQ FOR CATC-UP GR(YT AFE NEffrOSd
AM T, OF CLIN, NUTR,.,)0.: 57 7

Children who have lost weight because of infection or otherillnesses need to produce catch-up growth after the illness isover. This catch-up growth can be rapid but requires a higherminimum protein intake relative to energy intake than does normalgrowth. The normal rate of growth of a 7 kilogram child is about10 grams a day, but in a nutritional rehabilitation cnter, rates
up to 7 times this value were encountered. Growth is not a steadyprocess. When nutrients (relative to energy content of food) are
not sufficient, the child will take longer to grow.

WHORWLL, PJ, ET,.AL. "BOTTLE F&E ING, EARLY GASTRQ TERITIS,

AND INFLAMMATORY BO L UISEASE," 9RIT, ME]DJ,, 1.382 19 ,
This study examine he pattern of breast-feeding in 57 patientsvt h Crohn's disease, S1 patients with ulcerative colitis and 51controls. A questionnaire was administered with information relatingto infant feeding practices and history of gastroenteritis in the

first six months of life. Breast-feeding was considered to haveceased when any other food was started.
The results showed that 29.9% of patients with ulcerative colitiscompared with 11.8% of controls had never been breast-fed. No suchdifferences were noted in the Crohn's disease group. There was a sig-nificant difference in a history of early gastroenteritis in patientswith Crohn's disease - 10.5% as compared with .9% in controls, indepen-

dent of bottle feeding.

WYON, J,B, AND GoRDON J,E, Ia K ANNA S'r DY, CAM IDGE,MASSACHUSETTSi THE AARVARD UNIVERSITY FRESS, 19i
Mortality in infancy and early childhood in a longitudinal

study of 11 villages in the Khanna region of rural Punjab India wasanalyzed. The method of infant feeding as well as the infant's ageat the time of addition to solid food were recorded. The neonatalmortality rate was 75/1000 live births. Virtually all infants whodied in the first few months of life did not receive breast milk.

8%:



ZEITH.IN, F. ET, AL, "BREAST-FEEDING AND NUTRI IONAL
STATUS IN UEFR SSED URBAN AREAS OF L-REATER A I
1 IPPINES, COLOGY OF FOOD AND NUTR,, 7B r t

The aim of this paper was to examine the significance of
breast-feeding within the context of other determinants of nutri-
tional status in the poorest urban areas of Manila, Philippines.
In a sample of 513 six to forty-eight month old children, bottle-
feeding was not a statistically significant cause of malnutrition.
However, marasmic infants were weaned from the breast earlier than
nutritionally normal infants. Among six to twelve-month-old infants,
mean weight for age of those bottle-fed or weaned by two months
was slightly greater than for those still breast-fed, although both
groups were severely malnourishod.
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IV. THE INFANT FOOD INDUSTRY



-ADERj M. -BREAST-FEEDIN : THE R9LE OF ?,ULTINATIONA,
ORPORATON AN- TIN MERICA, INTERNATIONAL . , 4 LTH.6,1926,

The shift of multinational corporations which manufactureinfant formula from markets in industrial countries to markets indeveloping countries has serious public health consequences due tothe high cost of formula and the scarcity of hygienic facilitiesessential to the sterile preparation of bottle formula. Bader out-lines the economic and birth control advantages of breast-feeding.Current efforts to regulate multinational advertising of infant formulaare reviewed and reco~mendations of actions which the health professionsand Third Ibrld governments may adopt to combat this problem are made.

L DEED ING IROBLELNTERAONAL

NUTRITION MONOGRAPH ERIES RIUMBER 4, 9
This 78 page monograph is the best source of information onthe promotional activities of infant formula manufacturers in developingcountries. The monograph includes sample advertisements of formulaand pictures of billboards from developing countries. Greiner out-lines techniques which companies use 'o promote formula among the

health professions including hosting medical conferences and pro-viding equipment and samples to hospitals.The monograph includes an extensive bibliography and presentsfindings from a study of "baby books" published by industry foreducating new mothers in child care. Due to a lack of resourcesfor publications, these books are often used in Third World hospitals.Content analysis of the books show many more positive references tobottle-feeding than breast-feeding. 1%hen breast-feeding is dis-cussed in the baby books, "problem areas" are focused upon.

COST OF BOTTLE FEEDING RELATIVE TO WAGES

Approx. Cost of Required Marginal Percent
Monthly Milk Propensity to of
WaIlt Formula Suend on milk Wase

Tanzanial(1964) 132 Shs. 68 Shs. 0.51 51%
(La tham)

Kenyal(1976) 150 Shs. 88 Shs. 0.58 58Z
(Latham)

Indial(1976) 120 Re. 91.5 Rs. 0.76 76%(Reutlinger and Selowsky)1Tanzania and Kenya data based on cost of manufaCtured powdered formula;
India data on cow's milk.



HEARI GS ON THE MARKETING AND PROMOTION OF INFANT FomIULA
IN DEVELOPING COUNTRIES BEFORE THE SUBCOMMITTEE ON
HEALTH AND SCIENTIFIC RESEARCH QF THE UNITED STATES
SENATE, WASHINGTON, DC,, MAY 25, 19/8.

The printed record of these hearings, chaired by Senator
Edward Kennedy, represents a compact survey of the range of opinion
regarding the abuse of infant formula. The fifteen witnesses before
the subcommittee included medical personnel 'with first-hand exper-
ience with "commerciogenic" malnutrition in developing countries;
international health experts; and representatives of four infant
food manufacturers. Dr. Clavano of the Philippines and Dr.
Carballo of the World Health Organization each presented the
results of previously unpublished studies on infant feeding practices,
and both stated that the practice of rooming-in seems to be associated
with the initiation of breast-feeding. Dr. Jelliffe introduced a
can of puppy formula which carried a warning that the formula should
not be used during the first days of a puppy's life because of the
value of colostrum (first milk) in protecting puppies against infec-
tion. Dr. Jelliffe wondered if humans fed formula from birth are
not "second-class puppies."

The Wbrld Health Collaborative Study found the lowest per-
centage of breast-feeding mothers in the Philippines and in Guatemala.
In the Philippines, one-third of mothers. from economically advantaged
homes never breast-fed; whereas, in Sweden the percentage was 3%
and in Hungary 7%. In Guatemala 23% of women of economically
advantaged background had never breast-fed and 9% of the urban poor.
The practice of providing free samples is relatively common in the
Philippines. It was significant that 41% of rural poor who had
delivered in the Philippines had been given free milk samples. In
Guatemala the social group m-ost exposed to this practice was the
urban poor.

POST, JE., THE INFANT FORMULARINDUSTRY: STRA'&EGY,STRUCTURE, AND I"ERFORMANCE, 'APER FROM THE CHOO1L

OF 1ANAGEMENT, BOSTON UNIVERSITY, AUGUST 19
This paper reviews the history of the manufacture of infant

formula in the United States and outlines marketing strategies
of infant formula companies for domestic sales and overseas distri-
bution. The most important distinction determining market strategy
is whether the companies are food processors or pharmaceutical manu-
facturers. Food companies tend to advertise directly to consumers
whereas pharmaceutical companies promote their products through
doctovsc. and in hospitals. Direct advertising to consumers of infant
formula has come under heavy fire by critics of the infant formula



industry. Thus, criticism has centered more on the marketingpractices of food companies than pharmaceutical companies whichsell infant formula. Post notes that infant formula companiesdiffer in their reaction to criticism of their marketing practicesranging from denial on the one hand, to adaptive change. European
and Japanese infant formula companies are also discussed.

RAO M . "PEAT BRA~ M K A C MRCIAL INFANT FOOD,"I
J. RO, EITljH 2 29 T9
The author proposes that placing a commercial value on breastmilk in media will promote greater interest in lactation especiallyamong the poor. Satisfactory lactation is possible in poor, under-nourished women; however, improved nutrition, hormones and drugs canpromote adequate breast milk. Some mothers may be able to spare extramilk for other infants who have to be artificially fed. Milk donorsmay be paid partly with fuod supplements for themselves ani theirown babies and partly with cash. According to La Leche LeagueInternational, a total of 22 breast milk banks were operating as ofNovember 1976 in the following countries - Brazil, Canada, Denmark,

England, France and the U.S A.

SWEDISH PEDIATRIC A;SOCIAT ON."AN WED! ,. CODE OF ETHICSFOR MARE INQO INFANTTR S-A,
6 12 9-I ,N 8 INAT *ODrCTA .AFD!AR SA

This editorial reviews the general decline in breast-feedingworldwide and notes the unfortunate recurrence of artificial feedingwhere even the basic requirements for safe formula feeding are notmet. Codes of ethics for selling infant foods have been developedby the International Council of Infant Foods and the InternationalPediatric Association has urged member countries to introduceappropriate advertising codes and legislation as necessary.The Swedish code, released by Swedish pediatricians in 1975,recommends that its medical personnel screen all infant food adver-tisements for accuracy, that advertisements not be aimed at thepublic, that all printed menus indicate that only breast-feedingshould be given as the main component of meals for children underfour months of age, and that free distribution of infant foods asa method of promotion not occur.
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V. MATERNAL NUTRITION.,



APPEL, JA. AND KINGj J C, "ENERGY lEEDS DURING PREGNANCY.'AND LACTATION," , OF AM. 0OM. HLTH1, 1:7-18, 1979.
This is ~a comprehensive article on principles of energy

metabolism during pregnancy and lactation. Poth the risks of exces-
sive weight gain and inadequate energy intake are reviewed, including
the normal Physiological gain (about 12.5 kg.) and he optimal birth.weight, which is somewhere between 3 and 4.5 kg.It appears that Women who gain little weight during pregnancy
or who show habitually low nutrient intakes during pregnancy have
decreased milk production even though nutrient intake during lacta-
tion is adequate. The three basic reasons given here for achieving
good energy status during pregnancy include the following: 1) for
the deposition of new tissue associated with pregnancy, 2) for the
increased metabolic expenditure of energy to maintain the new tissue
reposited, 3) for the increased activity level associated with the
movement of a heavier body as pregnancy progresses.

GLavrs, J, "A J STUDY OF INFANT /EDING PRACTICES INATEMALA., 1'ILPPtL ICATION. 
AT.9Among the traditional indigenous peoples of Guatemala, breast.

feeding is a universal practice and the child may still be at the
breast well into his or her third year of life. However, there has
been a rapid decline in breast-feeding in the Ladino villages in
the costal plains of southern Guatemala. This decline can be
partially attributed to media campaigns by commercial infant formula
and powdered milk companies which have introduced and popularized
artificial feeding. Also, the increased exposure to western medical
services has resulted in encouragement by an unenlightened medicalprofession to employ artificial feeding.A surprising number of culturally d'fined beliefs that associate
breast-.feeding with different infant illnesses (such as diarrhea)
are prevalent in the population. The majority of women do not start
nursing until several days after birth, mainly because it is believed
that colostrum is harmful to the child and is capable of producing
diarrhea or infection. The sinking of the fontanelle thought to
be caused by vigorous sucking or abrupt removal of the infant from
the breast, is believed to cause diarrhea, fever, loss of appetite,
etc. The foods a lactating mother eats are also associated with
diarrhea, as they are believed to transmit certain effects through
mother's milk. This often results in avoidance of nutritious foodsby lactating mothers.
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HY ENj R, , AN LETCjo00'Tj#m^ n__Qr
H" E N ETCH, I, "PREPRTON O BREAST-

,.,,.{N HE HYSIOLO Y'OF HUMAN _REGANCY,
p, Z5 -J4J., IDITED -9 - HyTTEN AND Iv ,OXFORD: LACKWELL, 1I97 .E AN. L,-,CH
The average increase in body fat of about 9 lbs. in pregnancymay represent the energy store of 35,000 K Cals. available formobilization for the production of breast milk.

?IURRAY, no . ET. AL, "THE EFFECT OF IRON STATUA OFRIGERIEjN IOTHERS ON T AT QF 1HEIR INFANTS Ar bIRIH
AND 611M QNTHS,_AND ON TH L E 3 01RATJ8.OF FE IN REAST
MILK , dT • - ,bj/-O.a,,5Q 2 1

This study, conducted in two parts, attempted to determineif maternal iron status influenced iron status of the newborn infant,the iron content of breast milk and the iron status of the 6 monthold infant.
In the first part of the study, women were given a generalphysical ex .ination with special attention to clinical signs ofmalaria and nutritional disorder. In the second part, the mothers,their breast milk and their infants were examined 2 weeks and 6months after delivery. Blood samples were obtained from mothers2 weeks postpartum.
None of the women received dietary supplementations, medicinalvitamins or iron during pregnancy or lactation, as these were notavailable. Since famine conditions prevailed in eastern Nigerthroughout the study, the women's diet was restricted largely tomillet, occasionally supplemented by small amounts of cassava andrice.
The women were divided into three groups according to theiriron status (hg concentration and transferrin saturation). Twenty-nine were normal, 33 were deficient and 7 had an iron overload (thesewomen were members of a small band of nomadic Fulani).No significant difference could be found between levels ofserum Fe, percentage saturation of transferrin and hemoglobin con-centration of infants born to mothers in each group despite widematernal variations in Fe status. No significant differences werenoted between mean weights of babies born to all three groups. Noinfants were anemic or Fe-deficient by W estern standards.
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READ, m.S., ET AL., "MATERNAL NUTRITION ANj INFANT HEALTH:
REPORT FROM AN INTERNATIONAL WaRKSHOP 9 UMMARY OF A WORK-
SHOP IN FANAJACHEL, GUATEMAL~, MARCH INU PRE S ,

J. F ,~c NUTR 
PRESS,

Eight completed studies of interventions in maternal nutrition
were reviewed at the workshop. In general these studies showed
that nutritiona- supplementation increased birth weight in malnourished
populations. This was most marked when supplementation was provided
during the third trimester. Increased birth weight leads to a reduc-
tion in perinatal and infant mortality and effects subsequent child

devlopment.

Whether the effects are due to added protein or energy is not
clear although energy would appear to be very i:mportant under the
life conditions of the Population studies.This report makes clear the intimate cornection between mater-
nal nutrition and infant health and survival. Maternal malnutrition
presents a potentially very serious obstacle to social development.
This review includes a valuable table which summarizes the results
of all eight studies.Long term goals should include education for better use of locally
available foods, and the encouragement of self-sufficiency 

in foodproduction.
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SCQTT, S. "FPOD BELIEF§ AFFECTING THE NUTRITIONAL•JTV OF EOPLE IN ) CA BLICATION

Those wnrking ia nutrition education in Sierra Leone willfind this information very useful, espocially as it relates tovulnerable groups such as pregnant and lactating women and infants.Village women normally breast-feed their children for long periodswhich may extend into the second year of life. Some form of por-ridge made from cassava or rice is usually given as a supplement.An extensive list of food beliefs that apply to pregnantand lactating women includes taboos on eggs, certain types ofnuts, meats, fish, fruit, vegetables, legumes and other miscel-laneous foods. Food beliefs which apply to infants (under 1 year)include taboos on eggs, fish, evaporated milk, meat, certain fruitsand other foods such as honey, kolanuts, sweets, and salted foods.

THQMSON, AM, Er. AL, "BODY WEIGHT CHANGES DURING"REGNAqCY AND CTATION IN RURAL AFRICAN (GAMBIAN)

Pregnant and lactating women in "bush" conditions tended toloose weight from late July to early October and regain it there-after. At other times weight was well maintained and only preg-nant women gained weight. The total amount of weight gain varied.Average weight gain from mid-February to Taid-August was 12 lbs.(S.$ Kg.). The gain was roughly half as much at birth duringother times of the year. Birth weight season changes were notsignificant.



THAS.J,, ND ELTHE .EAH OF VEGANs DURING' REGNANCY PRC 'CR o,,.o4 97

This study was conducted on 14 vegans (28 pregnancies) and
eighteen controls (41 pregnancies) to determine whether a vegan diet
(no animal products) had any adverse effects on the health of mothers
during and after pregnancy or on the health of their babies. All
subjects were healthy; the average age of the vegans at time of their
first pregnancy was 30 years (range 19-34) and of the controls 2S.Syears (17-36). Although only 3% of vegans took iron supplements and
none took vitamin 212 supplements, still births, toxemia and anemia
during pregnancy were not significantly more prevalent in vegans than
in controls. The difference in the birthweights of the two groups
was not statistically significant. There was an increased incidence
of breast-feeding in the vegan group and their babies were weaned onto
a vegetable preparation.

Vegans Controls

Live Births 24 (86%) 36 (88)i
Still births/miscarriages 4 (14%) 5 (12%)
Toxaemia of Pregnancy 4 (17%) 7 (19.5%)
Anaemia of Pregnancy 3 (12.5%) 2 (5.5%)
Iron Supplements 3 (21%) 12 (66%)
Breast fed, 3 months + 23 (96%) 12 (31%)
Birth weight (kg) 3.1t 0.8 3.3 t 1.2

VEMURY, M AND LEVINE, H IF S &ND PRACTICES THATAFFECT FOOD HABITTRTS M U=VELO P IN Mr lmlOUNRcS: A LITERATURE
K..I.W NIEW YORK: LARE, INC, 19/8,

This extensive review is divided into sections by regions -
South America, Central America, The Caribbean, South Africa, East
Africa, West Africa, North Africa, and the Near East, East and
Southeast Asia, and Central Asia. Each of these nine sections con-
tains an introduction and information on general food consumption
patterns, general food beliefs, social role of food, and food habits
and practices of vulnerable groups (food beliefs relating to breast-
feeding are included here). Certain foods are believed to transmit
illness to the infant when consumed by the lactating mother, for example,
in Colombia, green vegetables eaten by the mother cause sickness and
fruits cause worms in the nursing child. A "hot" and "cold" food
classification system is present in parts of Latin America, the Indian
subcontinent and in South East Asia. hhether a food is considered
"hot" or "cold" determines its suitability for pregnant and lactating
women and infants.
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This study of beliefs and practices affecting the eating habits
of vulnerable groups can have great relevance in efforts to improve
their.nutritional status. It is of utmost importance to begin by
examining the perspective held by people in a given community. and
to deal with conflicting beliefs before carrying out nutrition
activities.

WHO EXPR COMMITTEE, "NUTRITI8N IN PREGNANCY AND LACTA-
TION, bENEVA: WORLD HEALTH RGANIZATION, 1965,

Diets of poor nutritive value have been generally associated
with low birth weights and high fetal and in.!ant mortality rates.
The usual diet of women in developing countries is nutritionally
inadequate and little attention is directed to special dietary needs
during pregnancy and lactation. Although the weight gain of mothers
during pregnancy in less developed countries is about half that of
mothers in developed countries, the birth weight of offspring is
not much less than that of babies born in developed countries. The
trend towards shortened duration of lactation should not be encour-
aged, especially in developing countries because breast milk makes
an important contribution to infant nutrition even at 12-18 months
of age.

WBAY, J,j "MATERNAL NUTRITION, BREAST-FEEDINi AND INFANT
U VALP IN N ,IR9. AN HU~a OUTN, EDITED BY

W,, MOSELY EW YORK: LENUM FRESS,8,

This paper presents all factors concerning breast-feeding.with
respect to infant survival. Significant changes in the quality of
milk are found, especially with inadequate diet. Fat seems to be
the component that varies the most; prolactin and lactose are maintained
more consistently. There are two valid methods of evaluation of quantity:
baby weight and breast milk volume. Output is greater on a demand
schedule and babies gain more weight where calorie intake is adequate.
Mothers produce 700-800 cc a day as opposed to an intake of 2000 calories
per day; whereas with an intake of 2000 calories per day or less, the
volume drops to 400-600 cc. Supplementation increases volume moderately.
Increased protein seems to increase volume. Improvement of the maternal
diet can increase milk output. Duration of breast-feeding is influenced
by the next pregnancy, return to work, availability of alternatives
in feeding, advertising pressure and medical advice. The Guatemala study
of a group seemingly unaffected by advertising or working schedules has
shown mothers who were able to breast-feed 9 months gained little weight
during pregnancy and lost more weight in postpartum period. Those who
breast-fed 21 months or more gained more weight during pregnancy and
their postpartum.



MATERNAL NUTRITION
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BA MSLAG, N. E A "NUTRITIO PROBLEMS IN
LREPARED BY 61H/A.D OR THE InRKING ROU. AFRICA,"

EALTH STRATEGYj 
FR/CANThe section on infant feeding practices discusses the trendaway from breast-feeding to bottle-feeding in urban areas. Thenegative health consequences of this trend are reviewed briefly.Undernutrition, diarrhea and infant mortality result from practicessuch as mixing contaminated water with formula, over-diluting milkpowder and feeding infrequently. Examples of infant feedingpractices in Sierra Leone, Lesotho, and South Africa are given.Figure illustrates the great variation in infant feeding practices

among different cultural groups in Africa.
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BROWN, J., "FINDING THE CAUS S OFIPROTEINLCALORIEM-..
I N IN C CO UNT. PART 1," EEZvIR I LHLHjZ:254-261,1977

Food is plentiful in Balupe, Zaire households, so the causesof existing malnutrition are not in food procurement or in agricul-ture or food purchasing. Instead it is the use of available foodsand the methods of feeding young children which are faulty. Sixproblems at Balupe are: (1) early weaning, (2) short intervalbetween pregnancies leading to early weaning, (3) diet of bulkycarbohydrate food with little protein, (4) use of thick po,-ridgesand other foods difficult to digest, (5) custom of giving only smallportions of protein food to young children, and' (6) prolonged absenceof mothers during the day preventing regular nursing.

BROWN, R,D,, "WEANING FOODS IN DEVELOPING COUNTRIES,"
WASHI.NGTON, D.C.: FOD- AND Nu 10 BOARD OF THE
AIATIONAL. ACADEMY.OF I IENC5  ./ UBLISHED IN THE=[ FCLTN, NUT. R, 26-02

The weaning period is that phase from complete breast-feedinguntil the infant is entirely on an adult diet. Ideally weaningshould not start earlier than about six months and should not becompleted before age 2-3 years. The weaning is a very vulnerablepoint in an infant's development. While still growing extremelyrapidly, the infant has just about run out of most maternal pro-tective antibodies. At this time the infant is started on foods thatmay be unfamiliar, difficult to digest and spicy. At the same timethe child is exposed to bacteria, viruses, parasites and insects.The author examines in detail each of these risks in typical ThirdWorld settings. In conclusion, Brown evaluates low cost weaningfoods which are presently manufactured in developing countries
today.



Cx_,JW, "EFFEgT OF SUPPLEMENTARY .EEPING ON INFANT
ROW 9 AN/RRIGINAL FAMILY,

The weight charts for the six infants of a 20 year old Aboriginalwoman are examined. They all show satisfactory growth while beingexclusively breast-fed, yet all demonstrate growth failure followingthe introduction of supplementary feeding. The double benefits ofoptimal infant growth and delay in the next conception derived fromexclusive breast-feeding indicate its desirability for women in thesecircumstances. The problems associated with supplementary feedingand the non-utilization of family planning methods are demonstratedin the low maternal age at first pregnancy, the lack of adequatefamily spacing during the mother's teenage years, excessive familysize and the impaired growth rate of the children. (Author's abstract).

GOQDbLsJ. "MALNVT ITION ANR THE FAMILY* DEPRIVATIONNWASHIORKOR . ROC, .UTR, Soc,, 8,17 27, 19/9,
The majority of East African babies are breast-fed but noneof the fifty children with kwashiorkor in this study was receivingany breast-feeds at all. Veaning had taken place abruptly in thechildren with kwashiorkor due either to the mother's pregnancy,return to work, or because no mother was present. Children withkwashiorkor were less likely to be living with both parents thanwas the control group. Ly law, a child in East Africa belongs tothe father. Consequently, if a nursing mother runs away from herhusband, she may abruptly stop breast-feeding and leave the child

with the father.
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GOJEAj HS , AND JOHN@ON, EJ "BENIN CITY MOTHERS= THEIRf{LIEF t% ONENI IfANT FEJBING AND CHILD CARE,"IO~

One hundred and forty-three mothers living in Benin City, Nigeria,were interviewed concerning their beliefs about child care, nutrition,and their source of information regarding child care. All mothersbelieved that breast-feeding should begin from birth. Eighty-onepercent of the mothers believed that breast-feeding should be continuedfor a year or more. However, 58% of the mothers would introduce artifi-cial milk within the first month after birth. Only 19% of the motherswould give breast milk alone for the first three months.

PE9DYJ SK. ANR GURNEY, MJ, "FAM LY FOOD AND .NUTRITION,
MANUAL OF PRIORI TIS FOR TJE ASTqRN MEFITERRANEAN9,, .ES AGES {:.MOTHERS/ W10/UNICEF LOLICATION,rAoh, M//_ APRIL 19//,1

This manual contains straightforward information about breast-feeding in a question-answer format. Explanations are brief and tothe point and discuss the importance of breast-feeding. Some ofthe orpects covered include nutrition during pregnancy and lactation,
preparation for breast-feeding, supplementary feeding and weaning.Foods which are staples in the Eastern Mediterranean region are usedas examples to show what combinations can be offered as nutritious
weaning foods.

This document should be used in conjunction with the paralleltext entitled, "Guidelines for Frontline Workers," which explains inmore detail the rationale behind the messages for mothers.



LRO AND, MGM. ErT AL, "BACTE IAL CpNTAMINATION INj ITIONAL'6AME IAN W'EANING tOODS,' Acu 1:136-1381

Commercial milk preparations are virtually unknown in rural,Rbst African villages, yet infantile diarrhea is common and affectsthe growth and general health of the infant. In the village ofKeneba, The Gambia, the custom is to breast-feed the infant for thefirst 18 months with introduction of weaning foods (as a supplement)after three months. Traditional weaning foods were tested at regular-intervals after cooking and in different seasons for E. coli, B. cereus,Staph. aureus, Cl. welchii and Salmonella; the total viable count wasalso made. At three months of age and above, the body-weight of theinfants fell behind the internationally accepted standard, intake ofbreast milk fell and traditional gruels were used to supplement thediet. Diarrheal disease started at three months and was common bysix months, although seasonal variation had an effect on the exactprevalence. Supplementary gruels given were frequently heavily con-taminated with potentially pathogenic microorganisms. Cooking waterwas also highly contaminated. The practice of cooking a large amountof food at one session, keeping the leftovers for eight hours afterpreparation and storing the foods at ambient temperatures is the majorreason for the high level of contaminated weaning foods which cause
weaning diarrhea.
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ON RIEN, U1 /T ED FOR IRON %UP 'MENTOIN1i 8O ROL ED BREAST-FEEDING, J, OF PEDIATR Ij

This was a longitudinal study in which S6 infants on prolonged
breast-feeding were compared to 29 infants receiving cow's milk for-
mula (prepared at home) and to 47 infants receiving a proprietary
infant formula to determine iron status in each of these groups.
Iron status was measured by blood counts and indices, serum iron,
transferrin saturation, and serum ferritin values.

Breast milk was superior to cow's milk in all of the iron
measures used. %hile breast milk alone is sufficient to meet iron
needs during the first 6 months of life, supplemental iron should
be considered after 6 months of age. Reasons for iron supplementa-
tion include a decrease in the iron concentration in breast milk
during the course of lactation, a decrease in the quantity of breast
milk ingested due to the introduction of solid foods in the infant's
diet, and a possible modification in the unusually high bioavail-
ability of breast milk iron due to the addition of solid foods.
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ANON, "LACTATION, FERTI ITY AOD THE WORKING WOMAN-IWORKING OFjERENCE) TROP. PED. ENVIRON, CHILD fLTH

The purpose of the Conference was to suggest ways and means ofenabling the working mother to combine her two roles - those of amother and a productive worker - with the support of necessary
legislation and social measures.

The recommendations included the recognition of the dual roleof women, in that they have the right to work outside the home andbear children as well. Some of the measures suggested included aminimum of three months maternity leave, the development of socialsupport services suited to and beneficial for both mother andchild in different societies, and the provision of suitable facilitiesfor the working woman to breast-feed her child. The cost of anymeasures instituted should be the responsibility of the society orcommunity as a whole, and not fall on the employers or the workingmothers. Prolonged breast-feeding was considered to be a moreeffective method of fertility regulation worldwide than the use ofother forms of contraception. However, it was decided that adviceon preventing unwanted pregnancies and the provision of suitableforms of contraception should be part of the supportive measuresavailable to the breast-feeding, working woman.

AYANGADE. S.O, "BIRTH INTERVAL STUDY IN A CULTURA L% TABLEAN PPULATION,' INT, J bYNAECOL. 0BSTET,,b:49I -18000 1078,

Five-hundred Nigerian women were interviewed within 2 days ofdelivery to examine indigenous birth spacing among the urban and ruralpopulation of the township. The crude birth interval was between 30and 40 months due primarily to cultural attitudes towards lactationand sexual abstinence. Over 75% breast-fed their babies for more than12 months, but less than 10% had practiced contraception using any
modern methods.

The average Nigerian woman has a long reproductive period whichoften begins at age 16 and continues until she is 42. However, it isnot socially acceptable for both a daughter and her mother to nurse
an infant at the same time.
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BUgHANAN, 
R, "BREASTA

FERTILITY CON'R jFgEDINO - AID To INFANT HEALT AN

e TLOrO 
P, PORTS, SERIES J, 4, 19751The ul erous advantages of breast-feeding 
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Particular emphasis on the contraceptive 
effect which serves as a

major mechanism for fertility control in developing Countries with
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along with contraceptive 
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9O ENORRHEA j L er U TR IT ION A T r O , . .. ,
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tcan average ine months beyond the usual
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Dow, TE, PES-FEYORLGA, q ,T E IlNG APD ABSTINENCE A'0
This paper Considers the implications of present and pro-
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Planning practice and Policy.

surveys conducted in Nigeria between 1973 and 1975
in rural areas and those in richer and Poorertrare dra n from four

Of the city Of Tbadn w:zrere an rer .-esid en lecing
eponses indicatead 

were interviewed 
in the first surve "s

a mean durations 
of 

oeast-e Of 22 months

in rural and Poorer urban communities and 9 months in richer urban
cofeunities 

An inverse relationship between duration of breast.

feeding and level of education and a direct relationship 
between

age and duration of breast-feeding 
were observed in the first survey.



FRISCH, RE "PoPuLAT ION FOOD INTAKE, AND FERTILITY,"19~9: 5 -3, 1 §78,
In an historical analysis of data from mid-Nineteenth CenturyEngland, Frisch examines the hypothesis that poor nutrition and hardliving conditions may explain the relatively small size of the com-pleted family of lower socio-economic classes in England during themid- 1800's. A shorter and less efficient reproductive span (forexample, later menses and earlier menopause in women) could accountfor the smaller families, Quoting medical texts from the 1880's,Frisch found frequent references such as "she's too thin to get preg-nant or "she's too thin to menstruate regularly". If undernourishedhuman beings are less fecund than well nourished populations, thiscan be regarded as an ecological adaptation to reduced food supplies.The historical data do not rule out the possibility that cbntracep-tion (such as coitus interuptus) explains the lower fertility ofthe lower classes in Britain in the mid-1800's.

GEIPSLRjC, T. L."LACTA~ ION ANR PREGNANCY NIA
.: J!J4NYJITONLrATUS, .1 1N IA

Dietary intake in the third month postpartum and nutritionalstatus during pregnancy close to term were assessed in urbanIranian women of low and middle socio-economic status in a populationwhere failed lactation is a serious problem. Dietary intake wasassessed by the 24-hour recall. The middle class ate more animalproducts, fruit and vegetables. Both groups had a nutrient intakeof less than 80% of FAO recommendation of energy, Vitamin B, folacin,calcium, iron and zinc. Significant differences were found in hemo-globin, hematocrit and total serum protein. Adequacy of lactationcorrelated well with postpartum weight and percent of standard weightfor height in the low socio-economic group.

GE111LEp Cs ET, AL, "LATATION AND PREGNANCY IN! RAN1111, M NAL FACTORS, 1AMER. J. CIN. AT R3:1097-
The serum levels of placental lactogen, growth hormone, cortisol,and thyroid hormones were measured in two groups of pregnant womenfrom low and low-middle socioeconomic areas of Teheran. The pur-pose was to examine the relationskip of these hormones to adequacyof lactation and to nutritional and socioeconomic status in urbanIranian women. The hormones were measured two weeks before theexpected delivery and 3 months after delivery. Significant differenceswere found in the b;.ochemical parameters between socioeconomic groups.4emoglobin and serum albumin values were lower and all the globulinfractions (except 2 globulin during pregnancy), growth hormone and
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cort tsol were highbr in the low than the middle Socioeconomic group,both during pregnancy and postpartum. The levels of growth hormoneand cortisol were significantly lower in subjects with adequatelactation than inadequate :or ceased lactation. No correlationswere found between nutritional status and lactation adequacy or freethyroxine values. These results show that growth hormone and cortisolplay a role in stress and malnutrition and there is some evidenceof a reciprocal relationship between growth hormone and prolactin.Consequently, these hormones may be a link in the chain betweenthe urban environment, malnutrition and lactation failure.

GRQSS, B,A AND EASTMAN, C.J. "PRPc SECRETION URING

PROLONGED AIOAL .MENORRHEA .. INSr

Basal serum prolactin levels were elevated up to 66 weeks post-partum in lactating amenorrhoeic women. The serum prolactin level infully breast-feoding women was significantly higher than in women who
were partially breast-feeding. The mean basal serum prolactin levelin menstruating, lactating women was significantly higher than the meanlevel in women who had weaned and had normal menstrual cycles. Therise in prolactin due to suckling was seen up to 66 weeks postpartum.The marked variability and lack of reproducibility of individualsuckling responses may obscure the importance of prolactin secre-tion in the postpartum period. Nevertheless, this study confirms thatprolactin secretion is increased in women with prolonged lactationalamenorrhoea. (Author's abstract).

KAMAL, I. ET. AL. "CLINICAL, BIOCHEMICAL, AND ExPERIMENTALS s N TAJ6ON, 
L RMTA byNE ALGY,

A study of 29 lactating mothers was conducted. The average age
far waning was 15.1 months, and for breast milk supplementation, 6months. Maternal age and age at weaning are positively correlated,the older the mother, the longer the lactation. More than one-thirdof the mothers had their first menses within the first 3 months ofdelivery; after 9 months, two-thirds of the lactating mothers weremenstruating, and by the end of the 15th month, 87% were menstruating.More than half o. the mothers became pregnant during lactation (halfduring the first year after delivery), even during lactation amenorrhea.Lactation is far from being a satisfactory method of birth control.



KNODEL, J REA F NGAPOPU ON
SCIENCE; 9 f

Abandonment of breast-feeding in parts of the world whirecontraceptibn is not in common use may mean both higher birthratesand, especially among the poor, higher infant death rates. In thisarticle estimates of the magnitude of these effects are made.

MCVEILLY. A S. "EFFECTS oFLcIAINO ETLT,
MRT.- AED. BuLLu , I 3515 I5,

This paper reviews present knowledge of mechanisms influencingthe maintenance of infertility associated with lactation, includingthe hormonal control of lactation, and the status of the hypo-thalamopituitary gonadal axis during the period of lactational amenor-rhoea. The relationship between lactation and lactational amenorrheais related to the endocrine consequences of the continued applica-tion of the sucking stimulus rather than to the milk secretion process.In communities where breast-feeding is supplemented, relatively earlyand the intensity of breast-feeding is reduced, the birth interval isreduced to under three years. This results in an increase in thenumber of children born in the reproductive lifespan of women and aconsequent increase in population growth.

PR5MA, K. ETA AgTATION AND FERTILITY/"AMER J, OFLLIN. NUTR,j A 1'. - 1 !979

A study of 1079 urban hospital attending women was undertakento evaluate their breast-feeding practices. Prolonged (mean durationof lactation 19.8 months) and successful lactation (failure of lacta-tion occurred in only 3.5%) was common among this group. But atrend toward shorter duration of breast-feeding was found among theeducationally and economically better off segment. There was verygood correlation between mean duration of lactation, lactationamenorrhea, and interpregnancy interval. Therefore, it is possiblethat decrease in duration of lactation might result in shorter inter-pregnancy interval. The duration of lactation appeared to be "fixed"for each individual irrespective of age and parity. This in turnresulted in "fixed" duration of lactational amenorrhea and inter-pregnancy interval under conditions of unhindered lactation anduncontrolled fertility. Conception during lactational amenorrheawas low (7.7%) but once periods were reestablished, lactationoffered very little protection against conception.
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"RPRDUTIEPEFOMOCEO POOR IDA I5T _LROP, AND GEOG Eia

Weight gains in pregnancy in the women studied averaged 6.S Kgthough dietary intakes did not increase significantly. Even duringlactation when calorie needs are greatest, dietary intakes were notcommensurate with the levels of milk produced (average 700 ml. perday). Data suggested increasing birth weight with increasing parity,Nutritional deficiencies during pregnancy need to be further studiedto determine critical levels needed to prevent higher incidence ofstillbirths, miscarriages, low placental weights and low birth-weights among the poor.

RoA F. m i- I MOTIVE FOR FAMILY PLANNING,"P~PF 3 1 OT IN .6
Breast-feeding provides a degret of protection against pregnancyand is important for infant nutrition and survival. Reviewing 86anthropological studies, Rosa found 20 societies which observed tabooson intercourse up to one year after delivery of a child. Sixty societiesobserved a taboo for more than one year. Because of the desire to avoidpregnancy during breast-feeding, this is a highly desirable time tointroduce contraceptives. An estimated 35 million couple years ofprotection from conception are provided annually by breast-feeding indeveloping countries, a figure larger than the number of couple yearsof protection provided by all family planning programs put together.

THOMSON, AM,. ET, A , "LAcTrII A% I R R UCTION,
U-LL, WL.,HLTH, URAN,, :/-9° 991,

This article is a review of the literature on the effect oflactation on fertility and the effect of contraception on lactation.Comparing data from several countries, they conclude that for theindividual, lactation would be an unreliable contraceptive, but thatsustained lactation does reduce fertility in populations. The litera-ture on the effect of contraceptives on lactation is inadequate, however.There is some consensus that estrogen in birth control pills may havean adverse effect on lactation but progestins alone do not.



'TYSON J "MECHAN M OF L CATION" .M. I,

The extent of the prolactin peak is proportional to both thelength of the nursing interval and the intensity of the stimulus(sucking). Secretion of prolactin is greater when both nipples arestimulated simultaneously. Secretion of prolactin seems to be moderatedby changes in hypothalamic dopamine turnover - excess dopamine isinhibitory while depletion of dopamine is followed by release of pro-lactin. Sucking will produce depletion of dopamine stores. Milk compo-sition varies with the time of day, duration of the feeding, and com-pleteness of breast emptying. The child-spacing effect of lactationappears to be declining in developing countries with a decline inbreast-feeding and socio-cultural changes such as urbanization. Thistrend is ominous as it means increased fertility in already poor
countries.

WI IKOFF, B0 "NUTRI ION, PqPULATION AN H . rIMPLICATIONS FOR OLICY- 3)CI A 80:8' 62S O 78,

The advantages of breast-feeding over bottle-feeding in bothdeveloped and developing countries are reviewed. Breast-feedinghas become a point of intersecting interest between nutrition andpopulation experts because of its physiological relation both tochild health and to fertility. The decline in breast-feeding andpossible explanations for this trend are examined. The authorstates that breast-feeding appears to be on the increase insocieties where women's options to work outside the home haveexpanded significantly. Sections on child survival and policyregarding health and nutrition (with emphasis on breast-feeding)
are also included.
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AMERICAN ACADEMY F P IATRIC "BREAST-FEEDING,"
PaA., 62 (4)' 59-601, 178.

Recommendations to supportand promote breast-feeding have been
made by professional groups in developing and developed countries
including the American and Canadian Academies of Pediatrics:

1. Full-term newborn infants should be breast-fed except if
there are specific contraindications or when breast-feeding
is unsuccessful.

2. Education about breast-feeding should be provided in schools
for all children, and better education about breast-feeding
should be provided in the curriculum of physicians and nurses
Information about breast-feeding should also be presented in
public communications media.

3. Prenatal instruction should include both theoretical and
practical information about breast-feeding.

4. Attitudes and practices in prenatal clinics and in maternity
wards should encourage a climate which favors breast-feeding.
The staff should include nurses and other personnel who are not
only favorably disposed toward breast-feeding but also know-
ledgeable and skilled in the art.

S. Consultation between maternity services and agencies committed
to breast-feeding should be 'strengthened.

6. Studies should be conducted on the feasibility of breast-
feeding infants at day nurseries, adjacent to places of work sub-
sequent to an appropriate leave of absence following the birth
of an infant.



BE GER, L,R "FA-TORS INFLUENCING BREA.TF .NG 1
CO T N I G f U 1 I ,,IL PI77,

A review of major clinical# social, and physiologc factorsinvolved at each of the following stages is presented: 1) making
the decision to nurse; 2) establishing lactation and 3) maintaining
satisfactory growth of the infant until the time of voluntary weaning.
The focus is on practical information for the physician interested
in Promoting the successful breast.feeding of healthy newborns.Rferences include excellent discussions of breast-feeding techniques
(e g., different positions, massage, manual expression).

BIDUH, J "PROMOTIO F BREAST-FEDING
NIKAPA NEW GRIE, 

EDVANCR EN(HL LH N VESNIVERSITY OF GAPUA NEW U Aj ISince independence in September 1975, the government of Papua
New Guinea has become concerned about malnutrition and diarrheal

diseases in young children and has taken steps to decrease them. The
increase in diarrheal disease morbidity and mortality is associated

w i th a d e c l i n e in b r e a s t -f e -
,I a s c a e

it a declinz e in;rast.feeding. 
In 1977, the governmen initiated

atwo-pronged approah education and legislatio, to Promote breast.
feeding. The results of the far-reaching efforts described in this
article show that in one area (Port Moresby) the prevalence of
artificial feeding among children under two years old declinedfrom 35% in 1976 to 12% in 1979.

BI RING-SORgNSENI 
F E, AL "BREAST-FEE 

NHIN O

1? CR EASE ,j , R P E , I Q _C I,N PRESS), 11/

The reasons for the recent increase in breast-feeding include
the following: 1) extended childbirth leave, 2) increasing unemploy-
ment, and 3) the revolt against the tyranny of the bra. it can
also be ascribed to the more positive attitude towards breast-feeding
among mothers and health personnel, including doctors, nurses, and
infant health visitors. This Positive attitude has resulted inhospital Practices which promoteoroming-.. n and allow more flexible
time schedules in the maternity wards, including self-demand feeding.
Also, better information is being offered to mothers about the ad-
vantages of and possible problems connected with breast.feeding. 

At

the same time advertising of breast milk substitutes has becomeduly restrained.



Bi RMANN, G. "RoOMING-IN AND URSfNG " PSYCHOHYGIENE INUBSTETR., 95:202-20, 1, (N ERMAN)
Highly technical and computerized labour rooms do not meet theneeds of the mother for close personal contact with her baby andfor close personal caring. The mother mist be psychologically pre-pared for pregnancy and birth, the father should be admitted intothe labour room and rooming-in of the mother and new born baby shouldbe allowed. Breast-feeding is the beginning of the basic trust

relationship between mother and child. Only 40% of the mothers con-tinue breast-feeding after discharge from the hospital. Only 5.7%breast-feed their babies for more than 3 months. Babies miss the
intensive skin contact between mother and child that is so importantfor the child's development. These practices are related to diminishedinfant mortality. In the Federal Republic of Germany, 105 maternityhospitals and wards allow mothers and new born babies to be together
without restriction.

CoESNET. CREASING PREVALENCE OF BREAST-FEEDING,"HoIT Mru A I .112 I9.,

Two studies were performed in Middlesex, England to determine
the prevalence of breast-feeding following a promotional campaign in1977 as compared to 1975. All women delivered in the hosptial duringone month of each year were studied at one and three months afterdelivery as to whether or not they were breast-feeding. The pre-valence of breast-feeding increased from 25% to 40% at three monthsof age. Both the incidence and duration of breast-feeding increased
significantly with appropriate encouragement.
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DE CHATEAU, P E ET, AL, "A STUDY OF FACT RS PRO OTING AND..H" 'T NG LAC T DEVELOP, D LHILD, ,,EUROL.,

The present series of studies, made between 1972 and 197S, hasshown that existing routines in the maternity ward, such as weighingthe baby before and after breast-feeding can inhibit the establish-ment of lactation and increase the number of early failures. Givinginformation to the father in the maternity ward may be an importantfactor in promoting breast-feeding, as judged from the findings onduration of breast-feeding and from the mothers' comments. Thegreatest effect observed was that of skin-to-skin and suckling con-tact during the first hour after delivery, which increased the medianduration of breast-feeding by 2h months. These findings illustratethat existing routines during the neonatal period should be re-examined as to their influence in promoting or inhibiting breast-feeding. (Author's abstract).

Gu Ri, M, ET, AI a"BREA§T-FEEDING CAMPAIGN AND HOSPITALPRA TICES AS 1-ACTOR AF ' AGE OF WNEANING,"I-TROP. PTDIATR,, 25276, 17,
A comparison of the results of a 1974 Breast-Feeding Campaignand hospital practices in Trinidad and Tobago on the age of weaningwere studied in this paper. The age at which weaning had been com-pleted was then compared with the "recognition score" (recognitionof breast-feeding ads and agreement with the message) and withwhether or not the child had received a bottle in the hospitalbefore the first breast-feeding session. Results showed that therewas an association between whether or not the bottle had been intro-.duced by the age of 2 months and the recognition score. A highlysignificant association was found between whether or not weaninghad been completed at the time of the second interview and whetheror not the child had received something the first nursing session,but no significant association was found with the mother's recognition

score.

GU RI4 M, ET. AL "EVAI UATAON OF A B EAST-FE I GCAMP GNIN IRI IDAD," fULLo rA/Me HLTH, URGAN,, 6 1
A campaign to promote breast-feeding was organized in 1974 bya Housewives' Association in Trinidad. This article provides anassessment of that campaign, based on interviews with mothersdelivering babies at Trinidad's two largest public hospitals justafter the end of the campaign.



Analysis of these interviews indicates that the campaign reacheda large proportion of the target population. A close relationship
was observed between the respondents' exposure to mass media and theirknowledge concerning breast-feeding and the value of human milk. Therewas also a positive correlation, significant at the 10% level, betweenavoidance of bottle-feeding before infants were two months old andmaternal familiarity with the campaign's media messages. (Author's
abstract).

GUIHRIE, HA, AND KAN, 1 "INFANI FEEDING DCISIONS -TIMING AND RATIONALE, =ITROP, PEDIATR,, 23 :64-266, 1977,
A group of 226 unmarried girls between eight and twenty-oneyears of age (from both rural and urban areas of Central Pennsylvania)participated in this study to determine if young girls give thoughtto the question of infant feeding during adolescence and which con-siderations influence their choice. Among 20 percent of the 8-11year olds who chose breast-feeding as the preferred method only halfwere able to explain their choice (49% chose bottle feeding). Ofthe 12 to 14 year olds, 54 percent indicated bottle feeding and 43percent breast-feeding as the most appropriate method. Among theoldest group from 15 to 21 years of age, 69 percent preferred breast-feeding while 21 percent chose bottle feeding. The results showedthat unmarried girls not only think about how they will feed theirbabies but reach a decision considerably before pregnancy. Thissuggests that information regarding infant feeding should be pro-vided in the elementary and secondary school curricula and thathealth personnel be prepared to lend guidance and support to mothersin reaching and maintaining a decision which greatly effects the

health of their children.

JE.LIFFEA D..B.J. "BREAT MIL ND THE 'ORLD PROTEIN GAP,"
7 99-99, -998,

Under average conditions in most developing countries, artificialfeeding is hazardous because of expense and hygiene. In tropical countries,especially, breast milk provides a rich, economically irreplaceable sourceof good quality protein. To control the decline in breast-feeding, thestatus of breast-feeding should be raised, girls should be educated toits value, and unsuitable advertising of breast milk substitutes shouldbe controlled.



JEhLIFFE, DBii AND JELLIFF, EFP, "PNG THE2 UfgITP OF MOTHERS AND YOUNG tH IDR N G2--6., I99, 
.-QHARE 50:The impact and severity of the declining pattern of breast-feeding and ways of promoting breast-feeding in areas where there

has been a decline ( or where the situation is still satisfactory)
is discussed in this article. Programs which Promote breast-feeding
should include 4 major components: a) information and education,
b) modification of health services, c) modification of infant-food
industz y practices and d) facilities for working women.

Approaches to inadequate lactation (especially in developing
countries) are presented; even mothers whose nutrition is poor or
marginal can breast-feed with little or no supplementation 

during
the first 5 to 6 months of life. fowever, if the growth curve of
an infant begins to flatten out by the third month, the decision to
Supplement should be made earlier.Other topics discussed which influence lactation include inter-
ference with maternal reflexes and inadequate maternal nutrition.
Current views on weaning mixtures in both industrialized and develop.
ing areas of the world are covered at length.

POSSIBLE MODIFICATIONS 
IN HEALTH SERVICESDESIGNED TO PROMOTE BREAST FEEDING IN A COMMUNITY

6 ealth S rvice ModificationsPenatal Care Information on breast feeding, Preferably from breast.feeding mothers. Breastr
Maternal dier. Emotional preparation 

for laraour.
Pueroeral Care Avoid maternal fatigue/anxietyipain (e. g.. allow moteanhers to eat In erlvabour, void n

episioromy, allow rela tiv.es andL visi "ao otestors enuePi acy an reaed :!bouhr, aized ay

with breast 
feeding 

in mind).

e 
,oy 

lo eatie endU visltOrs, ensu/re 
---

ac-,d rlaed 3 tmsper orgamze a.Stimulate lactation (e. g., give no Prelacteal feeds, schedule first breast feeding as soon as

Possible, avoid unnecessary maternal anaesthesia, allow permissive schedule and rooming-in)

Provide lactation "consultants" (advfsers), Preferably women who have breast fed. Allow fori

adequate "lying-in Period". In hot weather, give extra water to baby by drooper or sooon.

Premature Unit Use expressed breast milk, Preferably fresh. Promote contact between mother and baby withearliest Possible return to direct breast feeding.
Childrens' Wards Provide accommodation in hospital or nearby for mothers of breast-fed babies.
rome Visiting Encourage, motivate and support breast feeding.
Healthi Centre Allow supolementary food distribution (e. g., formulae ana weaning foods) onlv acr^

Q - l c l y re le v a n t ;p o ,,c y .
General 

Ensure supportive atmosohere from all staff. Avoid promotion of unwanted commercial infant
foods (e. g.. samples, posters, calendars, brochures, etc.). Adopt minimal bottie-feeding Polic'y
and Pracrical health education concerning "biologicai treast feec'inq"



KE'E~~ "UPPORTING BREAST-FEEDING," O-ErIATR,,

The author states that the single most important determinant
of successful breast-feeding is confidence on the mother's part.
Other positive influences on the success of breast-feeding include
frequent communication between parents and the physician, an en-
couraging husband who has no cultural, psychological or sexual
hang-ups about mother's breasts, and rooming-in after the baby's
birth with as short a hospital stay as possible.

Breast-feeding failurez in the author's practice generally
fall into three categories: 1) unsupportive husband, 2) physical
factors (such as breast engorgement, mastitis, or "insufficient
milk"), 3) absent pediatrician, especially during the critical
first three weeks.

LOEOFF, B, ET. AL, "THE M9THER-NEWBORN RELA'rONSHTP:
LIMITS OF $.DAPTABILITY, J, oF PEDIATR,, 971."-., 1977,

There is now clear evidence that certain maternity hospital
practices interfere with breast-feeding and early maternal affection.
Healthy mothers and infants are routinely separated after delivery,
a practice which approaches the limit of minimal contact below which
disruptions occur for some mothers. Breast-feeding may be impaired
by other hospital routines which use intrapartum medication, delay
nursing, separate mothers and infants, provide supplementary bottles,
enforce four-hour feeding schedules, weigh babies before and after
nursing, exclude fathers and give little support to the breast-feeding
mother. The following approaches are recommended for increasing
involvement between parents and newborns: 1) any aspect of peri-
partum care not based on sound scientific evidence should be left
to parental choice, 2) the new awareness of the neonate's capacities
should be shared with families, for example, the newborn can be
examined in the paients' presence, 3) early and extended contact
between mother and infant should include suckling in the first hour,
frequent nursing, elimination of supplementary feeding, paternal
involvement, and social support for the nursing couple, 4) hospital
routines that separate mothers and infants should be abolished to
encourage an early positive mother-infant relationship.



OL ON, C.M. AND PSIAKI, D.L. "IMPARTItiG IN ORMATION ONREAST-FEEDING TO MEDICAL STUDENTS, J. AED, tDUCI, 53:4-471 1 48

A monograph and a videotape on breast-feeding were designed by
the authors to be used in educational programs for medical practitioners.
These materials were tested in a group of 56 medical students in six
obstetric or pediatric rotations in three upstate New York medical
schools. A pretest and posttest were given to measure changes in
knowledge and attitudes as a result of receiving only the monograph.
or both the monograph and videotape. Controls received only the pretest
and posttest. The evaluation indicated that medical students who readthe monograph either with or without viewing the videotape, made sig-
nificant improvements in their knowledge scores and rated their knowledge
level higher. The effeci af these materials on attitudes was signifi-
cant.

SA.ARIYA, E.M, ET. AL. "DURATION OF BREAST-FEEDING AFTER
2: fA4 y i f!lgATj9AND FREQUENT FEED ING, T

The effects of early initiation of breast-feeding - within 10
minutes of delivery and increased early contact (frequent feedings)
on the duration of breast-feeding were examined in this study. All
of the III pregnant women selected for the study were primiparous
and had already decided to breast-feed. Wbmen were randomly assigned
to one of four groups, each with one of the following feeding
instructions: 1) baby put at breast within 10 minuies of delivery
and fed at 2-hour intervals; 2) baby put to breast within 10 minutes
of delivery and fed at 4-hour intervals; 3) baby put to breast 4-6
hours after delivery - according to normal hospital practice and
fed at 2-hour intervals; 4) baby put to breast 4-6 hours after
delivery and fed at 4-hour intervals. Babies in all four groups
stayed for an average of 6 days in the hospital. Mothers feeding
at 2-hour intervals continued this practice until lactation was
established, thereafter feeding on demand (about every 4 hours).
Follow up over 18 months showed that both early initiation and
increased frequency of breast feeding extended the nursing period,
but increased frequency of feedings had the greatest impact on
overall success of breast-feeding.

SJOLI , S. ET, AL, "FACTORS RELATED TO EARLY T Rm TQ
O 7EAST- ..EDING, CTA. rAEDIATR. SCAND 6:

In 1972, 298 mothers representative of the city of Uppsala
in general breast-fed their babies for only a brief period of
time despite a clear wish to continue - 36% up to 8 weeks. The
most common reason for terminating breast-feeding was that the
"milk dried up" (66%). More precise reasons commonly mentioned
were anxiety of all kinds, lack of motivation, stress, tiredness
and work outside the home. It was further found that mothers who
enjoyed their breast-feeding, were well educated, were older than
25 years and belonged to social class 1, tended to breast-feed
longest. (Author's abstract).



TE-NICAL GIouP MEETING ON TE9HNIQUES TO PROMOTE BREAST-
:EEDING. 1RELI INARY DRAFT bUIDELINES FOR DEVELOPINGECHNIUrETOIPROMOTE SUCCESSFUL bREAST- EEDING,
ARBADOS,

This paper, elaborated by authorities on breast-feeding in theCaribbean, includes guidelines for promoting breast-feeding throughlegislation and national development programs in health and education.The nature of the problem is analyzed as being a widespread occurrenceof malnutrition, particularly marasmus, in young children. Thecauses are seen as the decline in breast-feeding and the concommitantincrease in bottle-feeding due to formula promotion by the infantformula industry and uninformed health professionals. $ibmen enteringthe work force without strong support of breast-feeding in the work-place is also seen as a contributing cause of the decline of breast-feeding. The paper includes techniques for promotion of breast-feedingin medical schools and health clinics as well as the suppression ofcontrary forces. Ideas and techniques for the promotion of breast-feeding by the ministry of education and the legislature are also
discussed.

WHIOTLEYFN, P PRATION POR BREA§T-F DING'-.A 0AE-Y

A retrospective survey of 34 1res'-feeding mothers was con-ducted one year after each woman had finished classes in conventionalprenatal and Lamaze classes. The-e were 22 primiparas (65%) and 12multiparas (35%) in the group. O;ily 25 of the women surveyed hadattended the optional classes on breazt-feeding.
Data on duration of breast-feeding showed that 6 women (32%)breast-fed for less than 6 weeks (Grcup 1), 11 women (32%) breast-fed from 6-23 weeks (Group II) and 17 women (50%) breast-fed for24 or more weeks (Group III). All 6 wom2'n who took an entire seriesof breast-feeding classes fell into the long-term lactation group.The short-term lactaticn group (Group I), on the average, intro-duced formula before the baby was a week old. Group II introducedformula about 2h weeks after delivery and the long-term lactationgroup (Group III) waited an average of 8.1 weeks before they gavethe first bottle of formula (once weekly or less often).
The short-term lactation group was influenced more by advicefrom doctors and nurses. However, many of the women expressed dis-satisfaction with the breast-feeding counseling given by professionals.
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