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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 childref 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 housirg, lack of safe water, and inadequate health
care. Mortality is high among infants and young children in auevelop-
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 1 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 borms, 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



of human milk Plays a role in combating infection and may increase
tolerance to high cholesterol levels later in life. Other research
‘shows that breast-fed infants are three times less likely to be obese
as adults than bottle-fed infants.

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

gical factors present in breast milk and colostrum (first milk)

which play an active role in combating infactions, This function

is vital for infant health particularly in unsanitary surroundings --
the norm in rurag areas and urban slums ot developing countries.

The composition of breast milk changes during the feed and con-
sists of fore milk and hind milk. Hing milk is much richer in pro-
tein and fat than foremilk. The lipid content is 4 to § times more
than that of foremilk. Hind milk, rich inp calories, is essential

milk. Anxiety, lack of confidence, or WOTTy on the part of the

Many factors affect the quality of breast milk. Sucking is
by far the greatest Stimulus to milk production. Supplementation
with formula reduces milk production. High estrogen contraceptive
Pills 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 composition
remain to be solved; therefore, caution must be exercised in the
interpretation of research results. For éxample, test weighing
of infants before and after feeds, the selection of mothers to be
Studied, the manual or machine assisted expression of.breast milk,
the changing-composttion of.breast:milk-by time of-day-are all -factors
which.mar'introdnce 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 performance.

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 physiologicai affect of breast-feeding in chiid-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 physiologiczl 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. '

iii



Why are an increasing number of mcthers 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: wurbanization, 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 WHO 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 Philippines, 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 im Soweto, South Africa, only 4%
of the mothers who never breast-fed gave work as the reason.

Bottle Baby éyndrome

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 problems 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, rutritious, 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.



MORBIDITY AND MORTALITY

: In comparing the hsalth risks of bottle versus breast-feeding
in developing countries, it is important that each method of feeding
be carefully defined. Exclusive breast-feeding stould not be confused
with breast-feeding associated with the early introduction of solid
or liquid food either of which may be ccataminated.

Research cited in this biblingraphy shows that the incidence
of diarrhea, respiratory disease, malnutrition and mortality is
higher in bottle fed than in exclusively breast-fed infants. The
poor in many developing countries have access only to polluted drink-
ing water, which when mixed with milk powder and fed to infants, can
have deadly consequences. These infant deaths are often due to diar-
thea which causes dehydration and reduces the capacity of infants to
absorb needed nutrients from the food they are given. Repeated diar-
theal attacks increase susceptibility to other infections.

Even in the U.S. artificially fed infants have more sick days
and 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 prone
to otitis media.

COMMERCIOGENIC MALNUTRITION AND THE INFANT FOOD INDUSTRY

Controvesy surrounds the question as to what extent aggressive
marketing practices by infant formula manufacturers have contributed
to the decline in breast-feeding in the developing countries. Church
groups, corporate critics and health personnel in developing countries
have been alarmed by formula: companies' frequent radio advertisements,
pPosters and use of free samples promoting infant formula. Special
criticism has centered on the practice of hiring scarce health person-
nel to serve as sales representatives for infant formula. These groups
believe that the poor are spending money for a product they can ill
afford which, under unsanitary circumstances, is positively harmful,
in the mistaken belief that they are doing what is best for their
children.

In 1974, the 27th World Health Organization (W0) Assembly
noted with alarm the general decline in breast-feeding casued by many
factors "including the mistaken idea caused by misleading sales pro-
motion that breast-feeding is. inferior to feeding with manufactured
breast-milk substitutes, WHO urged member coumtries to review sale
promotion activities on baby foods and to introduce appropriate re-
medial measures including advertisement codes.



‘ Some governments, such as Jamaicoe 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
not regulated infant food company activities in their countries.
Advertising and promotion of infant formula products in the Philippines
is widespread. Of nins: countries 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 beer given free milk samples. Pegulation of the
marketing of infant formula in 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 rmms 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 iimit 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, but
in 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 recommended 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 infznt. On a national scale, importing
breast milk substitutes exacerbates 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 Tequire-
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
oreast-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 -



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, fuads 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. This misinformation can lead
to the development cf breast abscesses and deprive infants of human
milk.

Successful breast-feeding is based on adviece 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 this
bibliography. Strong recommendations for the promotion of breast-
feeding have been made by the American and Canadian Academies of
Pediatrics (p. 125) and in the Carribean at a recent workshop spon-
sored by the Carribean Food and Nutrition institute (CFNI), Barbados,

As living conditions change, as women enter the work force,
more emphasis will have to be placed on child care, Resources
and 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 at
child feeding delegations to see that those who make the plans seldom
have the experience of child care or are affected by the resolutions.
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AMERICQN‘efAEE?K)?EégfgéifRigig;”BREAST-FEEDING;”

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

%EON. NQIRETtoyi ALTH_AND Foop Survey ofF Turke RACTICES
HAPTER HILD NUTRITION, BREAST=FEEDING
AND SUPPLEMEATARY BagY Eoons,” PP, 933105, 281-586"°

The percentage of infants insufficiently breast-fed is
highest (20.4%) in the Aegaen-Mavmara-Thracean regicn. The per-
centage of those breast-fed for more than 2 years increased from
West to East. When the mother was well educated the percentage of
children breast-fed longer than 12 months decreased.

Practices such as not giving mother's milk to babies at all
or insufficient breast-feeding may be connected with educated
working mothers, However, mothers w#orking for private sectors of
the 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 factors
affecting the amount of milk produced, inadequate nutrition of the
mother and the increased use of commercial and homemade baby foods
should be considered. In Turkey, 12.5% of babies are given com-
mercial baby food.

ANN, "RURAL CHILD HEALTH CARE IN KWANGTUNG PROVINCE,”
"CHIN, MEp, Jo, B:85.88, 1908, GTUNG PRoVINC

A brief account of the rural child health care service in
the Chinese province of Kwantung is presented which is given great
importance at all levels of provincial government. Cooperative
medical services have been instituted in 97% of the production bri-
gades in Kwangtung Province with over 3,000 mother and child health
units. Every effort is made to ensure breast-feeding by the mother
during the first 10 months of her infant's life, An infant feeding



survey carriad out in 1975 on 3,183 infants (aged 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.

‘ F A .o. . .o Hr o> "BRE "F
BALARLoA 3 30 Ao Eﬁ?ATR.? s o8BS Tor 01N

Pour 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 3% 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-five percent were aware that after six months, solids
should be introduced.

BRfﬁgféagégiIZéﬂgﬁszgf59i393i9fH§9§§§EN~xAu PROBLEM, ”

There are several topics in the field of infant feeding which
cause much anxiety and these are discussed heve. 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 summarized as well, '



Bt ST KT IR R

The utility and promotion of relactation for lesser developed
countries - (LDC's) are discussed in this article. Cases of relictation
are cited even among nulliparous women. The entire range of nutri-
tional, cost-bencfit, 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 pharmacologic
agents and/or healthy sucking. The requirements of successful lacta-
tion are (1) a healthy woman who wishes to nurse the infant, (2) a
healthy 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 Bengali
refugees in Indla using suckling only after diarrheal episodes and
among South Vietnamese women using thorazine is discussed. Generally,
once convinced that the approach worked, the women rapidly accepted it.

Chavez, A, ET. AL, "ROLE OF LA;;T TION IN THE NUTRITION
ﬁﬁg"" 305 48-Gegionts Brous, Ecotoey o Foop Ap

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 rura) commmity. 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 abour 450 ml. In supplemented mothers, the curve for
the first semester was smoother and the volume secreted was 15
percent higher. There was also a decreasc 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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Composition of human milk and cow's milk are compared. Cow's
milk contains 3.3% protein per 100 ml., which is more than humen 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 in
cow's milk. It also contains small amounts of serum albumin, lacto-
farrin and traces of lysozyme. Human milk contains 7.09g. of lactose
per 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 extent
determined 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 less
iron, copper and zinc than human milk,

Higher concentrations of protein in undiluted cow's milk can be
associated with an increase in blood urea and abnormally high renal
solute load, and neurological consequences have been reported in
premature and full-term low birth weight infants. The problem with
cow's milk manufacture is ensuring that the essential amino acids
are present in at least the amounts found in human milk. The high
concentration of inorganic nutrients in couw's milk may result in
harm for some children, especially the high calcium ghosphate ratio
which may be a factor in the etiology of neonatal tetany. The
immature kidney of the young infant seems to excrete excess potassium
moTe easily than sodium, which may result in hypernatremia. Environ-
mental climate and infections may increase hypertonic dehydration, and
permanent neurological damage can result from hypertonic convulsions.
More refined cow's milk formula is made when the milk is skimmed and
the fat replaced by vegetable oils. Absorption of fat from these so-
called "filled milks" is still rot as complete as that of human milk.

e B IR g e s,

Some of the important events concerning the early feeding
practices of low birthweight (LBW) infants are traced from the
beginning of the century to the present in this review article.

As early as 1913, Goodhart recommended that infants not be allowed
to wait 2 or 3 days for regular breast-feeding. Early feeding was
challenged up to the 1940's when the accepted practice switched to
delayed .feeding until the second oz third day after birth, a
practice which originated in the United States. This practice was
based on the beliefs that early feeding could cause pneumonia from
aspirating milk into the respiratary passages and that newborn
infants retained an excessive amount of extracellular fluid and
early feeding was =n unnecessary stress on the infant's kidneys,
It was not until the early 1970's that early feeding was..well
established once again and was recognized as the best method for
feeding LBW infants.



EAEN o " _ . . | | "
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A comparison of nutrients in human and cow's milk is presented
which includes all the latest findings in this area of research.
Other aspects cuvered include a discussion of the numerous advantages
of breast-feeding such as mother-infant bonding, positive effects
on the mother, immmological factors, antiallergenic activity, re-
duction in likelihood of overfeeding, and prevention of nursing-
bottle syndrome. The possible risks of breast-feeding discussed
here are the effects of drugs on breast milk and the effect of
conditions such as undernutrition and smoking on the quantity and
quality of human milk. ‘Specific drugs and chemicals to avoid
include diuretics, oral contraceptives, atropine, reserpine, steroids
radioactive preparations, morphine and derivatives, hallucinogens,
marijuana, anticoagulants, bromides, antithyroid drugs, anthra-
quinones, dihydrotachysterol and many antimetabolites,

Csrinin. .l i e
LONDOR : - MACHILLAN PRese o TE7§ '

i her
This dook describes the physiological mechanisms in the mot
and child and analyzes the biological protgrties in human milk as
well as the species specificity of human milk.
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The author begins by stating that formula feeding is no older
than three decades, as compared to the millions of years of human
evolution during which milk evolved with the species. He points out .
that in rural areas of the developing world, infants who do not have
access to their mother's milk fail to thrive or even survive.



According toc Ebrahim, the two most prominent causes of the de~
cline in breast-feeding are (1) the high pressure promotion of the
infant foods; and (2) the absence of a firm stand in favor of breast-
feeding by the health professionm. . :

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 skiimed 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

ninimm 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! A }

TABLE 6.3  Cost of arntificial feeding in the Third Wortd

Cost of feeding a
Minimum wage 6-month-old ‘nfant

" Country per week (U.S.3) perday (U).5.5) 5 of wage
United Kingdom 39.20 “ 1.30 33
Burma 5.01 ) 0.31 162 -
Peru 5.60. 130 . 23.2 -
Philippines 9.69 259 26.7 .
Indonesia 5.60 1.62 28.9
Tanzania 7.62 2.44 320
india 4,62 1.62 . 351
Nigeria 5.18 2.44 47.1
Afghanistan 240 1.62 v 579 .
Pakistan 518 3.23 62.4
Egypt T 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 RARD,“J&[Sdf%EE?S}SgsERéyg: 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 immmologic defenses in the months after
birth, and breast-feeding is a hygienic, gradual method of
protection during the transition to immmologic independence.
Best protection is achieved when the infant receives breast
milk alone for, at least, the first six months of life.

‘Gﬁagi, Mg.Ef AL, "BREAST-FEEDi§§3EE§§£éCEi9}§ TRINIDAD;~£ ‘

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 withi
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 (38.3%) initially planned to breast-feed
their babies.. However, 62.6% felt that bottle feeding should be intro-
duced before the haby 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 hecause 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.

"' Resemas why artificiel fsuling wes "T.f Resssss why a particuisy bread of

sarted, milk wes used.
Ressons Ne. % Rssens Ne, L
Iasufficisat mik 116 316 Racommended by (rend
Beby not satistied 43 13.2 or relstive " U3
Waated baby 10 get used to Racommended by mune '
- the bottle R 43 ‘132 + ot doctor 1] s
Medical ressmons (mother Beby 1stisfled with it 58 9.2
or baby) 7 13 Thought it was the bert i3 1862 -
Baby rofused breast 28 10 No particulas reason 29 9.6
Was plazoing to go out Lats exponsive s | P
o work i 64 Other reasons s 12
[fad to work 13 40 Stw it bewtg used at the
Other rexsons 13 4.0 hospital 3 1.0 .
No reason 13 4.0 Saw it advertised 2 . 0.7
Breart problams 9 28  Not statad 2 ER ¥ B
Reesens not smd 2 06 Semple pron (res at the SR
Tood 326 ioad e ‘ SRR
Towd 02 AR 3
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:  This book is lengthy but it is easily understood by motherscadd
untrained health workers. The present situation of breast-feeding is
discussed ccnsidering practices in industrialized and developing -
countries., The "Prerequisites for Breast-Feeding" 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
=ilk 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
useful, for example: breast.inflammation, mastitis, allergies, low birth

weight, premature infanty, gnd hagcides in ailk. -

Hegxe, R.Mg "THE gase F°R59?TﬂER'S M1&57g.ﬂLI;_ILMEs_MAﬁ.,

ECTION b, PP, 40, 42, ULy 8,

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

Saocial 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-fseding. A general review of the
benefits of breast-feeding, both toc the mother and infant is dis-
cussed; these include immumological, nutritional and psychological
aspects.

I e meeamm et -

HOFVANDERQ .-AND ETRdS'BQR AZIAN, A, “WHO CgLLABORe}IVE
Cm R NN i

This study was started in 1975 and concentrated on the epi-
demiology of breast-feeding among three different socio-economic
groups, namely the urban elits, 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 voor 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 hungry), 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.




INgENGAN; C. "NgTRITéONAL EVALUATION EF 8 EAST-FEED NG
6

RACTICES _IN SOME LOUNTRIES IN TH R_EAST,” J, Trop
PEDIATR., ENVIRON, CHILD. ALTH,, 25: 6/, I§76. '

Although breast-feeding is still practiced in many countries
in the Far East, bottle-feeding is becoming increasingly popular,
In the lower income groups, reasons for not breast-feeding include
insufficient milk or a return to work. Bottle-feeding is the popular
choice in many affluent homes. The greatest danger associated with
bottle-feeding is the prevailing poor hygiene and sanitation in
rural areas. Feeding bottles are rot properly cleaned and water
is contaminated; these conditions contribute to the high incidence
of gastroenteriti:. Tndustrialization and urbanization are also
noted as reasons for the shift from bottle-feeding to breast-feeding,
mainly because of increasing exposure to highly commercialized milk
substitutes. Reasons for weaning in urban areas include inadequacy
of mother's milk, child old enough for weaning, and pregnancy.

2 EF T - : A
JEg?igggéﬁgfgigysﬁgRgg&géiig Didheren” QE¥EE§50ﬁ¥gA§IEB§,

Communal disasters affect such physiologically vulnerable
groups as young children in the transitional or weaning period, the
aged, the sick, ard pregnant and lactating women., Breast-fad babies
are well protected up to the point when food becomes scarce, lactation
declines due to malnutrition and eventually ceases. Young infants
then 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 reinforce
lactation in the mothers ccncerned, which depends on adequate
maternal prolactin and let-down reflexes, and on the mother'§ nutri-
tional condition. Regimen for re-establishing lactation is included;
it was used successfully in Kampala, Uganda and Bangladesh.
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o *fﬂf.'} Rmuhhmcm of lactation regimen suggested inan
emergency situation in Bangladesh

1. Establish whether the mother is definitpely interested in breast f
the infant. .

2. Provids sdequats food and liquid (or the mother’s distary needs so
that she will be abis to produce breast milk.

3. Indicate that there is s “powerful and special medication™ which will
stimulate the production of large quantities of breast miik (Thorazine
ot Largactyl, 50-100 mg tablsts). _

4. Mention that the special medication will be provided thres times
daily for a pariod of 10 days, during which time the adequats flow
of breast milk will be established.

S. Make certain that the infant has a good sucking reflex and that ths
mothes knows that she should nurse for 5-10 min on exch breast at
. the time of feeding. The mo:s times the infant is put to the breast at
the onsst of this process, the faster and mocs adequats will be the
" Isctation; 2-3 houtly feedings are advised.

6. Return to the mother during the first 3 days to cncourage her
feeding, reinforce the fict that the infant will be getting excellent
food. Do not interrupt lactation in the presence of loose stools

~ as any othes complication. : _

" Table from Jelliffe and Jelliffe, “Nveast Feedings Ar—
Key Meesure in LargouScale Disaster Rolief™,

—DIsusters, IrI9920%, 1977

JeLLirre, D.B._anp JeLLirre, E.F.P., “B -F Is B
FOR INFANTS EVERYWH'EREfﬁ fluTe, TogaxR,Ell‘.g_Ilsfsmeuga 1878,

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
(@MMR). 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 milk
without 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. )

. eorw see P
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. Pigere from Jelliffe and Jelliffe,"Breast Faeding is Best for Infents
. " Everywhere” Nute, Today, Mey/Jme 1978,

. —

JerLirre, D.B, ET, AL, "BREAST-FEEDINE AND WEANING, Foobs: .

N ANNOTATED uBLAOGRAPHY oF RECENT PuBLIC TIONS,

ASHINGTON, D GENCY FOR INTERNATIONAL EVELOPMENT

UBLICATION, 1974, -

Four patterns of infant feeding emerge in this rovisw of sources’

on infant feeding: ‘(1) the traditional total breast-feeder; (2) tha
recently urbanized poor, an emerging. bottle 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 the
impact 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 of
knowledge of breast-feeding technique for mothers cut off from traditional
sources-of- information--about breast-feeding. Several articles describe
organizations, such as La Leche League, which seek to reintroduce breast-
feeding into industrial counrriae

JELLIFEE, D.B., anp JeLLiere  E,F.P,, “Human M1k, g TRig N

AND Tt EORLD RESOURCE CRisis.” Scitnce, 158:5572580, 1978,

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. Brea§t-
feeding also has a contraceptive effect aiding child spacing. Human.mxlk
should be considered a priority resource in national development policy
and international planning for health.

u
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Commercial advertising. One major factor in the decline in lactation in poorer
communities in develuping countries is the forceful and unrealistic advertising of
unaffordable formulis by modemn motivational techniques. Cartoon by Richard Wilson
satirizes this widespread situation. [Source: Pan/Oxfam (newspaper of the World Food
Conference, Rome), 4 November 1974]

o0 - .

WN&« Toaﬁm 0)%;0 I‘?ERSITY s,%{nk |

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 becok 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 education and information recrienta-
tion of health professionals, reorientation of maternity units, and
provision of facilities for working women, and monitoring advertis-
ing and formula promotcion are 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.



MATERNITY WARD PRACTICES WICH HINDER IREAST-FEEDING

Practice ' | Effect

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

Supplying prelacteal feeds Limitation of

Rggglar and limited feeds (4 hours and sucking and
no night feeds) : prolactation

Separation of mother and infant secretion

Free supply of formela and infant
food industry liatarature

Uninformed and confused mother Anxiety and
Weighing befcre and after test feeds interference
Restricting visitors : with the
Unsympatheti: staff let-down reflex

‘Table adapted from Jelliffs and Jelliffe, Human Milk in the Modern World,

Oxford University Press, 1978, p, 351,

"'“{ﬁﬂféafé*ﬁéf"* THE PRACTIEE or-"Ig;/:\gS_;?fnig%f\moue As1an

This article attempts to give general guidelines on the pro-
blems of feeding children of Asiap iamigrant families in the United
Kingdom, with an emphasis on the different religious and cultura]
customs which affect diots,

€ acceptance and adoption of bottle feeding as a3 legitimate
oT even desirable method of feeding by immigrant mothers may be a
conscious adoption of the ways of the host community, However, poor
standards of hygiene combined with lack of knowledge regarding cleaning
of feeding bottles leads to gastroenteritis, Ip fact, in areas with
high immigrant populations, the admission rate for gastroenteritis
is Proportionately higher for immigrants than for the local population,
The weaning process often leuds to problems among immigrants due to
the mother's lack of familiarity with local foods. Many Jindus are
Strict vegetarians and do not eat meat, fish or €g8S; consequently
babies will not be given these foods and often the end result is a
2 to 3 year olg child living entirely on milk and a few starchy

and 2 years of age, which resemhies the wej.ght pattern found in mals
nourished children in both Africa and Asia,
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~ Typical weight chary of an Asian infant with
inadexpiate weaning,

Table frem Jivani,'Mhe Practice of Infant Feeding Among Asian
Imnigzants"'krch;'Dis.'cnild. Vol, 53, 1978, '

Jogr_usom C.A, *BREAST-FEEDING AND SocIAL CLass Mz JLiry:,
HE CASE OF MEXICAN MIGRANT NJTEERS IN HousTon, EXpS,
UNPUBLIXHED PAPER PRESENTED IN PART AT THE NNYaL TEETING
OF THE AMERICAN ANTHROPOLOGICAL ASSOCIATION, 1977,

In an analysis of interview data from one hundred and ninety-six
deliveries of women born in Mexico or border towns who were iiving
in Houston, it was found that 60% of their Houston-born children
were given only commercial formulas from birth, 1In contrast, 92%
of the infants born in Mexico were breast-fed for at ieast seven
months. Contact with hospitals and clinies in Houston resulted
in anesthesia use during laber and delivery, milk-inhibiting
injections (deladanum) follnwing delivery, and the heavy use of
drugs both pre--and post-partum., Both traditional midwives and
health personnel wers found to counsel against breast-feeding. No
instruction as to advantages of breast milk to either the babies!
or the mothers' health was recalled to have been given by the
clinie, hospital or indigeneous personnel. Infant formulas and
formula substitutes including highly sugared and colored beverages
such as fruit or rice drinks were found, to have high prestige
values in both the village and Houston settings.



“'°»"55‘. RufuKe s v BeLsey, EM., Conmon HiSTAKES, IN
(NFANT..FEEDING: .. )
2. 11511 5° % gfs" :

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

2¢6 mothers 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 sol:ds. Only 7%
gave breast milk alone for 12 weeks.

Very few (23%) followed the manufactursr's instructions
exactly. 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 attenders
at 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 not
related 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 those
who are breast-feeding be given careful instructions on feed pre-
paration and an explanation of the hazards of inaccurate measure-
ment before leaving the hospital. From the quastionnaires used,
it was discovered that 49% of mothers were making serious mistakes
in preparing powdered or evaporated milk feeds.

Relation bettvesn correcs or incorrect preparation of powdered and cvaporated milk feeds and parity, Figures are numbers (%) of mothers

Parity
Preparation of feeds
[} 2 3 >4 Tozl
Currect ., .. .. .e . 11 (60-0) 43 (52-4) 12 (42-9) a(28-8) 114 (311)
Slightly incorrect . . . 19 (22-4) 27 (32-9) $(17-9) 11 (39-3) 82 (27-8)
Serivusly incorrect .e .e .e 15(17°6) 12 (14-0) 11 (393) 9(32:1) 47 (2141,
Toewl 8% (100-0) 82 (100-0) 28 (100-0) 28 (1000) 223° (100-0)

%% = 1663; P <002,

fFurty-tvo muthers never used powdered or evaporsced milk.

Correct « Fullowing manufacrurer's instructions exsctly, or adding §-1 oz (14-28 ml) water oz o littlesugar.  Slightly incoerect w Powdered milk 3c00p shaken fist or Aattened
on box edge, or tvo much sugse added, Senouuly incorrect = Foeds (00 weak, (00 rong, or with cereals or other sdditives, )



La_LECHE LEAGUE I”TTRNATIONAL, THE WoMANLY ART oOF
?SEQST- ERDING, " -INTERSTATE PuBLISHERS: ILLINOIS,

A basic manual which offers mothers encouragement and
practical help, with emphasis on the satisfaction and security
felt by both the mother and baby in the good mothering thut
starts with breast-feeding,

SR L R e b S

An infant feeding Survey was carried out during the months of
December 1975 and January 1976 in Port Moresby. 136 mothers ware
interviewed and their infants weighed to determine their nutritional
status. Over one-third of the infants seen were artificially fed;
69% of these were malnourished (between 60 ang 80% of standard weight
for age), and 23% were marasmic (helow 60% weight for age). Of the
88 breast-fed infants, only 26% were malnourished.

Lactogen, the most expensive brand of formula was purchased
by 53% of mothers who fed their infants artificially, Twenty-six
percent used condensed milk and the rest used Sunshine Milk Powder.

Among the reasons glven for artificial feeding, 39% of mothers
Stated that they were working, 26% said it was more convenient, 12%
stated they did not have enough breast milk, 9% thought they were
doing the best for their baby and 7% had become pregnant again,

Only 15% of the mothers who gave their infants artificial feeds
used the cup and spoon method recommendsd. by the Department of
Health. However, all infants fed this way were malnourished.
This indicates that this method may not be suitable, especially
for infants: less than 3 months of age.

NUTRITIONAL STATUS BY MB'HfOD OF INPANT FEEDING

Group 1 Group 2

Brosst fed Artifically fed

Infants . infants
Nlunbcnllamu— a8 48
Number between 30% and 60%
of standard weight {or uge 20(235) 22 (48%)
Number below 60% of standard e TR SR
weight for age .- 3( 3%) 11(23%) R |
Total number below 80% R :
for age ] 3(28%) 33 (89%)

e



Lappe, F.M., ANp CoLLINns, J., EQﬂn_ELBSIlIg§§QNn_IﬂE_MIIH
OF SCARCITY, BosToN: HOUGHTON-MIFFLIN, 1877

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
Tesources 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. :

LatHAM, M.C, "INFAET FEEDING IN NATIONAL AND INTERNATIONAL
ERSPECTIVE: AN XﬂMINATI N OF THE [JECLINE IN HUMAN -
CTAT;ON AND THE MoDERN CRISIS IN NFANKCAND OUNE

86%39 5585T619§9?TICES, ANN, New York Acap. Sci,,

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
(PCM), and 6) improving infant nutrition.




MAESHALL, higéTAND MaRsHALL, M. ”BREASTEEE§?§ELES; AND

ABIES: RICAL CHANGES IN INFANT RACTICES IN
?* IﬁRONE?IAT-yéLLAGE,” E;QLQﬁx;QE;EQQn_ANu_NuIR.,
IN , 1879,

RESS

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, Lreastfeeding 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 signifi«
cantly associated with bottle-feeding. The mothers most commonly
reported convenience as their rzason for bottle-feeding. Historical
factors which appear to have influenced the course of infant feeding
practices in the village as a whole are discussed.

Reasons provided by Peniyesene mothers for selecting bottlefeeding
for their children .

Reason(s) Given Number of Wamen

Visiting, chores, sleep away from baby
Wage employment away fraom hame
Inadequate supply of breast milk
Infant adopted

Infant refected breast

School attendance: away from home

To fatten a low birthweight baby
Infant had cleft palate

No data cbtained

*Three wamen offered two different reasons for selé@éiﬁg;?ﬁé}b@?#1§ and
this accounts for the total of 63 shown here. " vh i

BrronwukE
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This study illustrated that failure to nurse was not a problem
in the Indian village of Santa Maria Cauque'.. Mothers massagsd their
breasts, took steam baths and drank hot chocolate to increase milk
output during the first week post-partum. 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 tangible
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
a2 more casual and informal relation as the child grows older.

s "= o e oreat 0t ¢ s
rama s
Pleguency and Percantage of Eveats Amocisind wich Tezmination of Bresst-Feeding,
250 Cases, 1964-1972 - :
Frequancy
Event e
A i _ 150 (60.0)
Birth of sibling I
h 4 (1.6)
Other
Child refused breast 24 (9.6)
Child too large 7 s
Milk scarce 7 (28)
el s (20
Quld eatog well 4 (1.6)
-Child hospitalized PR
Chla norpimian 4 (1.8)
Death of mother . 20
Deais of ol 5 (2.0)

Note: 59 childres died and were excluded.
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Unique immunological factors in breast milk are respensible for
the protection it affords infants against pathogenic agents. This
protecticn is particularly effective against the infsctious agents
which invade or colonize the small and large intestine. Factors inter-
fering with enterotoxigenic and entervinvasive bacteria, and with ente:
and rotaviruses, have already been detected in colostrum and mature
human milk. Moreover, the biochemical composition of human milk makes
it the best infant food during the first 6 months of life, and with
supplementation, for months thereafter. At the same time, optimal
maternal-infant interactions are effected during breast-feeding which
strengthen infant care in health, in illness and during convalescencs.
The low cost of breast-feeding when compared to other types of alimen-
tation, coupled with its unparalleled nutritive, anti-infectious, and
behavior stimulating properties makes it the main promoter of infant
health., Thers remains a need for investigation of the factors that
have brought about a reduction in breast-feeding throughout the world.
New methodologies to increase the incidence of breast-feeding, particu-
lazly in the developing nations, are critical. The availability of
such methodologies could facilitate delivery of other health inter-
ventions ideally delivered by the mother, the most important agent
for improving the health of infants and children. (Author's abstract).

NUTRITION COMMITTEE OF THE CANADIAN PEDIATRI Socxgrx;
S T B R,

This article reviews recent literature and concludes that
breast-feeding is the feeding method of choice for infants in
industrialized as well as pre-industrial countries. * Nutritional,
immmological, econumic 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 Committee
strongly recommends that breast milk should be the only source of
nutrients for the first 3-6 months of life. Other promotional
recommendations are also included.




fRo‘GsRs, B, "Feepine IN INFANCY AND TER ABILITY AnD
5TTAINMEN5' ; EONGéTU?§9AL STUDY,”LﬁEVELOP. Men, gHILD.
HEUROL, , 20:42]-435, 19J5"

level, Breast-fbeding was found to be more common in families of
higher social-class. in families where either parent had received
Some 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). r¢ was less common for boys than girls and
for those of lower birthweight,

: SEEECHAL, P.K. "BONG-T RMuEEFECTS 3F §A§&I E?gHERf%yFANT
ONTACT, OF FAM. Prac,, 8(3):5I1-516, 19 '
This study attempts to investigate the following questions:
are the positive effects of early maternal-infant contact from
contact in the first feyw hours or from Prolonged contact in the
first few days; are there differences in early contact effects
between 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

ment, however, it was safe and preferred by the mothers, Breast-
feeding was not effected by early contact. Multiparous mothers

greater success at breast-féeding. Breast-feeding was found
to improve both the health of the babies and the closeness of the
infant-mother relationship, :
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Protein-energy malnutrition (PEM) 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. 0fF 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 unacceptable methods
such as weaning to 'cure' marasmus though the favored treatment in
all cases was to seek medical help.

....................

Cleaning Method - . 1~ - %-Prevalence
No method at all || 41.6
Bottle Brush || 227
Boiling water - ff«i%? ?ZQ;S;Q;

Water md saie

Running tap water
Ash and Water .




- STANWAY, P, AND STANWAY, A, BREAST Is BesT: A Common
SENSE AP;ROACH TS BREAST-FEEDING, LoNI ONDON: PAN gooxs
TDII 4 [ ] )

' ' is Best is a fact filled book for everybody who wants
to learh about breast-feeding. The book is written in a clear, under-
Standable manner that reassures even the most doubtful, The authors
point out problems and how to avoid them, as well as the advantages
of breast-feeding: "Of all the phases in a woman's reproductive life,
lactation has been the least understood and most debased," according
to the Stanways. They point out that the unnatural change in diet
from breast milk to cows milk, at so crucial a period in our lives,

So massive and uncontrolled a change is it, that it has led one
researcher in the field to call it "the greatest uncontrolled trial
ever to have been done on human beings,"

In this book, breast-feeding is discussed as a dynamic biological
process involving the interaction of mother and infant during a vital
part of child rearing., The Stanway's stress that breast milk is
species-specific and that its protein content is related to growth
rate; the value of colostrum is also'discussed.

The physiological processes of prolactin and the let down
reflex are explained. The importance of frequent sucking, day and
night, to promote milk Production is discussed. The aatlars note
that the clock has no part to play in breast-feeding. They discuss
the let down reflex and its dependence on lack of anxiety. The let
down reflex is responsible for two-thirds of the milk released which
is calorie dense, providing 30 calories per ounce hindmilk, in con-
trast to only 1.5 calories per ounce in foremilk, which is obtained
via the sucking reflex. This changing composition of breast milk
2ppears to guard against obesity in early infancy.

It is pointed out that for two-thirds of the world's population
feeding babies With cow's milk ig tantamount to "signing a death
warrant'. Comments such as "it is cheaper to feed malnourished
mothers than to formula feed infants, Providing they are not fed
caviar and champagne' are present throughout the book. Practical
advics, such as how to avoid cracked nipples, is something many
health professionals need to be more aware of. There is also a
chapter for fathers. One can only congratulate the authors on a
superb effort indicating much research, practical experience, and a
Very positive attitude to breast-feeding rarely evident in many
health professionals.,



WipLiams, C.D., AND JELLIFFE; D.B., ﬂQlB.EBUAND_CH.LLD_pEALIIi
. LONDON: OXFORD UNIVERSITY PRESS,

This excellent book covers many aspects of feeding. The factors
that tend to reduce breast-feeding are listed, e.g., 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.

‘“°§§;XSEAN$'Féeﬁﬁﬁcwwﬂﬂ:éE?-EEE,A”

Using the recommendations of the Committee on Nutrition of the
American Academy of Pediatrics for infant fo:mulas as a scientific
base, practical guidelines 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.

24
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Diets of women lacking sufficient calories produce milk which
is similar to the fatty acid pattern of adipose tissues. When calories
were adequate for energy needs, diet was the main influence. A high
carbohydrate diet had a greater influence than a high fat intake of
fatty acid patterns throughout the day. Many factors are involved,
but diet lipids influence trans fatty acids and polyunsaturated ratios
of the fatty acids in human milk.

e EltP By, o sty ey

Since the water in most developing countries is likely to be
contaminated and is a potential source of infection, it is important
to determine whether additional water is required in hreast-fed
infants,

This study attempted to estimate the water requirements of 16
exclusively breast-fed Jamaican infants from 2 weeks to 4 months of
age. Mothkers who were giving bush tea -(in addition to their breast-

that 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.

.

ANSI:I781I9§2§PE§}§.L, CARE OF HuMan MILk, Brit, Mep. J.,

A short history of the development of human milk banks is
presented, along with a discussion of current issues such as the
treatment of human milk to pPreserve its antimicrobial properties.

On nutritive properties of human milk, 2) heat-stable enterotoxins
such as Staph aureus, 3) effects of freezing, storing and thawing
human milk on nutritive and antimicrobial properties, 4) pharma-
cological and environmental contaminants.in human milk. Before human
milk banks are accepted uncritically, it is necessary to show (by
controlled trials) that feeding banked human milk compared with
standard formula feeds actually reduces the incidence of necro-
tising enterocolitis and other infections.

)
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Milk samples from 100 lactating mothers in the 10 days following
delivery have been. analyzed for Ph, sodium and Potassium. Ph fluctuated
widely from day to day throvgh a Tange of 6.75 - 7,42 with 2 mean Ph of
7.09, Considerable variations were shown in individuals from day to

éxpected to have some influence on the acid base and electrolyte status
of the infane. Hyponatremia and acidosis in neonates in the first few
weeks may be attributed in part to the inappropriate Ph and electrolyte

ATkINsoN, S, A, ET. AL, "HUMég MILk: DIFEERENcE IH N1TRoGEN
R

ONCENTRAT ON-LNfNILK FROM_MOTHERS oF RM AND PREMATURE
NFANTs,a jﬁ_QE_EEnLAIR., 9 :%?-53, 1978,

complete 24-hour collections of milk were obtained from seven mothers
" giving birth ae 26 to 33 weeks of gestation, and 27 collections were
obtained from 3 Rothers giving birth ae 38 to 49 weeks of gestation.

milk produced by the PT mothers was more than adequate to peet the
infants' fluid Tequirements. This data Suggests that the nutrient
content of milk from mothers giving birth Prematurely may be of a
composition uniquely suited to optimizing growth and development in
the premature infane, : e
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Human milk contains a number of protein factors such as immuno-
globins, lactoferrin ‘and lysozyme which prevent infectious diseases
and 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./100 ml. The increased content is due to whey protein., -
Major proteins of human milk in whey are lactalbumin, lactoferrin, serum
albumin and lysozyme. The author discusses the biochemical and physio-
logical attributes in detail.

BOERSMQ; E.R. "CHANGES IN FATTY-%CID COMPORIT ON oF Bopy
AT BEFORE Agn AFTER BIRTH_ IN g NTER?ATIONAL
COMPARATIVE 55, 1979,

NZANIA;

TUDY,” BRIT, MeD, dro 1:850-

Changes in the fatty-acid composition of human adipose tissue ,
before birth and during infancy and childhood were studied in Tanzania
and compared with data for British and Dutch infants in relation to
their diet. The food staple for pregnant and lactating mothers in
Tanzania 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 different
fatty-acid composition when compared with the fat of milk formula
based on cow's milk, with formula which had cow's milk fat replaced
entirely with maize oil and even with human milk from British mothers.
The specific fatty-acid composition of the fat in Tanzanian breast
milk might énsure even better intestinal absorption by the newborn
infant when compared with the fatty-acid composition of human milk
in Great Britain.

BryLLIANT, L.B, ET, At' "BREAST MrLﬁ MON&TORING TO
EASURE MIQH GAN S ONTAMIgAEIgN IIH OLYBROMINATED
IPHENYLS, fHE_LAuQEIJ 2:643-046, 1978,

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. Samples
were collected in a random-sample survey from nursing mothers through-
out Michigan. 96% of 53 samples from Michigan's lower peninsula and
43% of 42 samples from the less densely populated upper peninsula
contained detectable levels of P.B.B. If there is a stable relation-
ship between the concentrations of chemicals in various tissues, the
authors .suggest that breast milk is a good indication of the extent
of population exposure.
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This three-year longitudinal study was undertaken in a rural
Yoruba community to identify early biological effect ¢f protein
deficiency and metabolic changes which occur during the transition
from subclinical malnutrition to kwashiorkor. Infant mortality
rate was 180/1000 live births, mortality within the first five years
was 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 their
usual one - 50 grams of protein/day. The composition of breast milk
was measured daily. By the third and fourth weeks, they were given
a supplement of skimmed milk powder adding 50 g/day of protein.
Energy intake was maintained -at 60 keal/kg.

The effect of protein deficiency on milk secretion was a
decrease in volume. Skimmed milk protein, also fed as a supplement
to 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 stated
. ‘that the level of hormones in plasma, as well as the concentration
of total essential amino acids and 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

e Daily {arolein intake
50g ‘ 100g , 25g

100g

Initially, o Initially

mean=s.D. mean=s.D. ‘mean=s.D. mean=s.p.
No. of subjects 7 7 —— 3 3
Total milk solids, g100 m! 13:8 =1-3 13-4 =09 12:0 =0-6 11:9 =0-5
Milk protein, g/100 mi 1-61=0-15 1-57=0-19 ©.1:20%0-21 1:25=0-23
Milk lactose, g/100 mi 8-1 =09 7:9 =1:0 7:3 =1-4 8:0 =1-8
Milk produced, ml/day 742+16 872+32 817=59 1059=63
Milk consumed, ml/day 617=15 719+10 o 777+38 99674
Weight gained by baby, g/day 30-4 =3-6 45:7 =20 10:5 =36 32:2 £10-1
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To study effects of sampling on the fat and fatty acid compo-
sition of human milk, thres subjects each obtained four complete
expressions of milk in sequential fractions from each breast, Two
subjects collected partial expressions of about 5 ml of milk from
each breast frequently over a 2 month period. Milk samples were
analyzed gravimetrically for fat and by gas chromatography for
fatty acids. ‘thile hindmilk contained a higher percentage of fat
than foremilk, fatty acid composition of the milk fat did not vary
throughout a nursing. Fatty acid composition from pairs of left
and right breast samples collected at the same nursing did not differ.
Therefore, fatty acid analyses of human milk will be representative
of the entire nursing if the sample is taken from either breast at
any time during the nursing,

Eaxxé, Y. AND KUITUNEN, P, “The EoucsnrnArgons OF Coppshj"'
855245, Mgfgnan Mk, "

Twenty-seven healthy Finnish mothers were followed during
the course of their entire lactation period. A total of 229
individual milk samples, collected in the beginning and at the
end of each feed during a 24-hour period, were obtained from the
2nd week to the 9th month of lactation. The copper and zinc con-
centrations were determined by atomic absorption spectrophotometry.
The concentrations of the trace-elements investigated were dependent
on the stage of lactation. The median copper and zinc concentrations
decreased during the course of lactation from about 0.60 mg/l1 and
4.0 mg/1 to 0.25 mg/1 and 0.5 mg/l, respeciively. The importance
of considering the stage of lactation in the evaluation of the trace-
element nutrition value of breast milk should be emphasized, The
calculated means of the concentrations of these trace-elements in
mature human milk presented in the literature seem to overestimate
the actual levels in prolonged lactation. (Author's abstract) .
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Human milk banks are becoming more common. This study investi-
gated the effects of heating and storing of human milk on its immmo-
globalins and other antimicrobial factors.

Milk was collected by mothers in their own homes and kept for
two days in the family refrigerators. Aliquots were analyzed raw,
after deep freezing, lyophilization, or pasteurization. Pasteuriza-
tion at 73° C caused major losses of IgA, IgG lactoferrin, lysozyme
and C3 complement; at 62.5° C, much lesser losses occurred. Prompt
deep freezing for 3 months produced negligible losses. Therefore, it
is recommended that sterile collection be maintained scrupulously,
prompt deep-freezing occur, and pasteruization, if used be at 62.5°C.

"EﬁAMINATION OF THE PROBLEM OF THE CONTAMINATION OF MoTHERS'
ILK WITH ENVIRONMENTAL |OXINS, IN_EARINGS OF THE. JUB-

OMMITTEE 8& EALTH AND_OSCIENTIFIC EARCH OF THE
ER EHAVIORAL RESEARCH

65N¢;§ 8niTED égzéggngégMg?126}7?NDGOVERNMENT PRINTING
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A comprehensive 500 page hearing on the risks of chemical con-
tamination of mothers' milk in the United States which incorporates
the testimony of dozens of expert witnesses. Opening the hearings,
Senator Kennedy, subcommittee chairman, noted that the more we look,
the more min-made chemicals seem to appear in the milk of nursing
mothers. Some experts feel the hazards posed by industrial chemicals
in mothers' 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 this
problem? Unfortunately note, because too many pounds of too. many
chemicals are already polluting our environment. ''The horse is out
of the barm and we are now faced with the job of minimizing the damage,
That 1s why research in this area is so important,' said Senator
Kennedy.
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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 wntil 5-6 months of age. However,
based on studies of less-than-well-fed mothers it recommends adding
vitamin D and iron to the haby's diet, and in specific cases, adding
fluoride. Foman concludes that commercial formulas are complete foods
for 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 spoun. When an infant over six months of age
is started on cow's milk, preferably whole milk, Foman recommends it
be vitamin-D fortified. The use of skimmed milk 1is not advocated since
it lacks fat and calories, but 2% milk" is acceptable.

G JJIHIJ.. ] u H .
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'Drip breast milk' is that milk which spontaneously drips
from the contralateral breast during the suckling of an infant.
Biochemically and immmologically, 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/donox/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 the
ability of the milk to inhibit the growth of E. coli. In compari-
son with boiling, pasteurization was effective in reducing total
Bagterial content provided the milk initially contained fewer than
10°® bBacteria/mi.
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At the end of feeding, human miik contains 4-5 times gs much
-11pid and 1% times as much protein than at the beginning of the

lactation, .During the fbed; 60% of the total milk volume, 60% of the
total protein and carbohydrate, 40% of the total lipids, and 50% of
the total energy are providyd in the first five minutes of suckling.

case with cow's milk. Sixty percent of bottle-fed babies had weight
gain abpve the 90th percentile, while only 19% of breast-fed had,
Hall hypothesizad that artificial food PTreparations, because of their

con:ta?t flavor and composition, would not cause changes in appetite
control.

HA%%B[‘_;?%IIF?S%TY OF Human MILK,” 'AMERHL.__CLm,'_NyIR.,

The composition of maturs milk from seven white London women
on an adequate diet taken ad libitum was examined for total protein,
lipid and lactose content, and fatty acid composition. Related factors
studied included which breast was suckled, the time of day, relationship
to feed, and length of lactation. WMiile the lipid content rose sig-
nificantly during the feed (from 2.4 to 7.5 g/100 ml on the average),
both the protein and lactose content and the pH remained constant,
These findings applied to both breasts. The totzl lipid content of
the milk rose throughout the day, with highest levels measured at
2 P.M, Despite these fluctuations in the lipid content, the fatty
acid pattern was found to be remarkably constant (subjects were on
adequate and balanced diets). One woman who had received dietary
supplementation of wnsaturated fats had a significantly higher con-
centration of linoleic acid and lower levels of stearic and palmitic
acids in her milk. The amount of arachidonic acid in her milk was
not significantly different from the other women's milk.

%
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Changes in composition of humaa milk during onc feed

. -~ ol Proteia Lipd Drywm Lactose
Dosor Before Afer Before Aflter Before Alter Before Aler Before After
£/100 mié maik
6.8 133 1.65 1.57 9.28 9.7 16.6 8.34 7.83
6.7 1.21 1.50 241 8.26 1205 17.0 8238 7.83
15 1.52 142 331 9.80 11.6 17.0

.7 0.83 261 1.24 '12.05 9.55 2045 a1 8.0.

123 0.82 1.06 144 §.35 9.3 169 8.1 737

72 1.05 128 1.35 3.46 99 130 8.64 8.74
73 1.16 192 5.08 7.38 (.8 15.5
74 267 5.95 104 13.7
14 092 133 0.87 4.55 33 12.5
218 0.65 0.76 220 120 104 . 20
13 0.79 0.82 161 8.27 114 158
o 7.68 0.93 0.89 275 75 109 15.2
§ 7 1.8 0.89 0.97 390 8.5 1.8 164
R Y 1.00 1.00 1.78 7.65 10.7 16.0
T8 0.93 093 3.63 3.98 121 14.7

738 1.00. 136 242 748 10.9 1546 829 7.95

009 006 aI6 03 057 028 0S5 010 o

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

L]
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. os00 . 1000 1460 1300 time (hours)
Diurnal variations in the composition of buman milk (mean of 3 + 1 SE).

Table and Figure frem' Hall, "Uniformity of Human MLIK™ Amer; J. Clin: Nutz.
Vol. 32, 1379, ‘ ke
37
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This is a thorough study comparing the composition of human
breast milk, other mammalian zilk and formula. Includes an excellent
bibliography.

HAREOUCHE, J.K, 7 TE-{QEEE}QNCEQ95 BReAST-FeEDING,” J. OF ;

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

HARRIS, S.G. AND HiehLaAnp, J. H., ”BIRTgRIﬁHT'DENIED: TEE
FISKS AND BENEBITS oF REAST-F;;DING, ASHINGTON, D.C,:
“}:'VIRONMENTAL DEFENSE Funp, 19/7.

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.

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

HerneLL, 0., ET AL., "BRSAST MiLk ComPoSITION IN ETHIOPIAN
ﬁnn gwegbsﬁsggTEiEs, MLk Lipases,” AMEB¢;3¢_ELLML ,
: = J
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nonprivileged Ethiopian mothers, who in turm had a higher level than
the Swedish mothers. The other lipase is a serum-stimulated lipase
(lipoprotein lipase). Thr level of this lipase varied between sam-
ples from different mothers as well as between different sam?Ies
from the same mother. It tended to be lower in samples obtained at
4 to S5 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.

\
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iﬁo‘ P.C, Er. AL, "Human C‘Lb kaL CELHQ}“PHAG CYTOSIS AND
?r“§§%515992§,é19§gf1 AND C; RLBICANS; JL_QE_EEDLAIB,,

Cells from human colostrum, collected from others within 48
hours of delivery, were examined for their capacity to phagocytose
and kill Eschericia coli and Candida albicans. The phagocytic power
of colostral cells was comparable to that of blood leukocytes from
the same individuals. In contrast, the capacity of colostral cells
to kill microorganisms was significantly less than that of blood
leukocytes. Preincubation of blood leukocytes with colostrum
supernatant did not reduce phagocytic indices, but reduced E. coli
killing 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).

'JELthFgw DéBé;MQNDMfELLfFFsa E.s.g.u”IHE VOtUﬁE A?D Comeo-
R REVew, " ReR, o oiCl SeRLY NOURIgHEp ComMuNITIge

L
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‘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 malnutwrition
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 is
important. In these mathers, milk is oftan suboptimal in quantity and
quality with lower values of fat (calories) , water soluble Vitamin A
and somewhat lower calories and protein than in well-nourished women .,
Supplementary feeding of the mother improves the volume and composition.
Late lactation (e.g. 7 months to 2 yrs.. or more) is insufficient by
itself for the rising nutrient need (and declining stores) of the
infant, but forms a valuable supplementary source of "complete' pro-
rein, and of fat, calcium and vitamins.

By



Approximate ;.antities of milk produced daily at different periods of lactation in some poorly nourished

commuaities® .
Couary . 1-6 morthe 6~12 raoaths 12-2¢ moaths f:‘"“"""l

India (15, 16) 600 mi( 500 mJ 350 mi
India (Baroda) (116, 117) 600 (3 mo)
. (330-1100)
735 (3 mo)
(540~11C0)
New Guinea (Chimbu) (142) 525 ml 525 m} 343 m! 343-142 ml
Blek Island (60) 427 mi - 390-430 mi 127-338 ml 243 ml
New Guinea (14) T20mi 660 mi 705 mi 488 ml
New Guinea (5) 400 m! 400 mi 400 ml
Chimbu and Maprik
New Guinea () 600 mi 600 ml 600 mi
Baiyer River
New Guires (108) 350-480 mi 270-360 ml (12-18 mo)  230-300 ml
200-210 mi (12-24 mo)
Ajamaru
Nubuai 310410 mi 256-340 ml (12-18 mo)
150-210 mi (18-24 mo)
Egypt (43)
Healthy 922 mi
Malnourished 733 ml
Sri Lanka (30) 475 ml 495 nul 506 mi
Nigeria (Benin) (81) 355ml(2-3mo) 590 mi (6-9mo) 606 ml (13-18 mo)
Uganda (122a) 660 mi (2-12 mo)

* Resuits not strictly comparable as varying collection techniques and methods of sampling used.

Fat, laciose, protein, and calcium content of meture human milk from some well-nourished and poorly

nourished communities
Country (refarence) Fet Lactoss Proteia Calcron

Well-Nourished

American (92) 4.5

‘British (87) 4.78

Australian (150)

British (29a) 42

Poorty-Nourished . o

Indian (17) 342

Banwu S. Africa (144) - 3.90

Chimbu, New Guinea Highlands (142) 236

New Hebrides (111) . S 38

Wuppertal, Germany 3.99"

(Immediately Post World War 1) 42)

Nauru (19) S

Ibadan, Nigeria (88 months) 62)

New Guinea (Biak) (60)

Alexandria, Egypr (45) L
Hca"hy . 1;4-43‘
Malnourished 74,01

New Guinea (14) “2.30

St Lanka (30) 2.8

Brazil (21)
High economic 3.9
Low economic 4.2

Pakistan (139)

Tanzania (25) Often below 2%

Nigeria (Ibadan) (102) 4.05

81100 md mg/100 mi
6.8 1.1 34.0
6.95 1.16 29.9

28.6-30.7

¢ Modified from Gopalan and Belavady (37), with acded data,

ffe and Jelliffe, "The Volume and Compasition
"’Mw#

Human Milk in Poo

Tables from Jel 1i
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The amount of human milk ingested by the nursing infant is about
600 ml per day. The average lipid content of the mature milk ranges
from 3.2 to 3.5% and the amount does not appear to be influenced by
diet. About 98% of the lipid is triacylglycerol in which most of the
secondary ester is palmitic acid, a unique structure possibly respon-
sible for the relatively high absorbability of the fat. Smaller
quantities of other lipids are presen:. Amounts of cholesterol
reported, range from 200 to 546 mg per 100 g of lipid. twhile 167
fatty 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 apparently
adequate .for the essential fatty acid requirements of the infant. The
quantity of vitamin E also appears to be satisfactory. The hypothesis
that a cholesterol challenge to the breast-fed infant would enable
the adult to more efficiently metabolize the sterol does not seem to
be supported by available evidence, primarily, because the cholesterol
content of human milks varies so markedly; 26 to 52 mg per 8 ounces.
The compositions of most infant formulas currently in use in the United
States are presented for comparison and convenisnce and a few possible
problems associated with their consumption are discussed.

LAWBER, E., AND_REINHARDT, M. “STUDIES ON THE QUAL&TY
1 F‘onnj A

F DREAST IL? URING 2 IS OF LASTAEION [ URAL
ggMMfgéTI %‘ 5'§7§V0RY 0AST, Aw_._._l__uu.._ﬂm.u
:1 - l 2 ' ]

Breast milk compusition over 23 months of lactation was
determined 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,
rezpactively). Mothers were told to feed the baby only from one
bre.s¢ throughout the night precedinag the sampling., The entire
coutent of the unused breast was measured the next morning.
However, the large number of small samples suggests that several
women had not followed the instruction to give only one breast
during the night.

The results of the analysis of milk samples showed that
total lipids, triglycerides, phospholipids and cholesterol remained
consistent over 23 months of lactation. The proteins showed a
significant decrease of about 30% over the first 7 months and
remained constant afterwards. A rising trend of myristic acid
and a falling trend of oleic acid were observed. Total lipids and
polyunsaturated fatty acids were lower than the normal levels for
Western countries.

|
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Coinptmivc composition of breast milk in Western and developing countries and in the Ivory Coast
e ]

Westara countries® Developing countries® pry Coatt
o {raage) (nags) (mean z%)
Proteins (g/100 ml) 0.9-1.6 0.85-1.78 096 =0.11
Total lipids (g/100 ml) 32-52 2341 3.07 £ 0.65
Triglycerides (g/100 ml) 3347 22.4.0° 208+ 0.50
Phospholipids (mgP/100 ml) 1.05-4.0 1.11 £030
Cholesterol (mg/100 ml) 13=27 22.10 = 5.10
Lactoss (2/100 mi) 5.3-7.6 6.1-7.9 6.74 £ 1.04
Calories (kcal/100 ml) 65-75 53-68 6l£7
{ron (mg/ () m!)y 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/100 ml) 0.12-0.53 035 0.23 =0.1t
Vitamin E (mg/100 mi) 0.14-0.94 0.36 £ 0.27

* Western countries, References J, 12, 14, 16, 17, 19, 20, 29, 39-44,  * Developing countries, References 1-3,
8-10, 44-33.  “ Calculated values as percentage of total lipids.

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 5tandard only after the 8th month.

m_t* WEIGI-F/AGE CHLDREN

% ARM CIRCUMFERENCE
m—% ~-m-'\,1f A
0= R “"-M
53~ > ™ \, 80 s ¥
7
B @ o ‘ T @ woms
mi": . HEIGHT/ AGE CHILDREN o4 ___HEAD CIRCUMFERENCE
g .
1 A . -bl . T lﬁ. m-
o 1"\ WEIGHT/ HEIGHT CHILOREN R
w0 . 0 - 20 MINTHS
’“1“\/\“’9"\'\\ ol®  CHEST CIRCUMFERENCE
i LI nl v rﬁu \ . Pox
mi% WEIGHT / HEIGHT MOTHERS 1
A AN
go!....‘,}'\;/,,, 0 B MNTHS
10 20 MINTHS

- OTUONL STUOY T
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Anthropometric measurements of infants from | to 23 months of age, percentage of Harvard stiqditds. ,

Table and Figure from Lauber and Reinhardt "Studies on the Quality of
Breast Mi ¥ 2 :
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The antiviral potential of human colostral leucocytes was
assessed by their capacity to produce interferon when stimulated by
mitogens and inactivated Newcastle disease virus (NDV) . Colostrum
samples were obtained from 26 women, mainly Chinese, by manual
expression into sterile plastic universal bottles. Eleven samples
were prepartum and 15 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.

" ‘ _F
it P TR o Bssr-Fe

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 rfeed was taken from each
breast by four minutes suckling. Preliminary studies suggested
that the pattern is the same after a month of feediqz.

&
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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 mother
in close contact with her infant can make antibodies on demand 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.

MAEggA; g.HEgé AL, Fgg%gggEzNgFIngYCHLQRéNATED BIPHETYLS
SR oTER B AT N

. Blood, milk, adipose tissue and other tissues of mothers,
fetuses and infants wers 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
PCPs via the milk is much more significant than is placental transfer
ant ~hat there may be a placental barrier against PCBs.

’ Concentration of PCBs in maternal milk and bloud and in infants' hlood

PCB lavels (ppbt)

Source No. of samples Mean &+ SEM Range
Matemal milk
In fat only 2 350 £ 25 - 30-870
Total milk . 52 13+12 1-36
Maternal blood . v
Mothers of 2-3-month-old infants 15 18 + 067 07-34
Mothers of 4-12-month-old infants 2 13 =064 G-3-3-1
_ Total -* - 56 {4 + 008 05-34
Infant blood ' ,
2-3-month-cld 15 24 & 0-22* 09-39
4-12-month-old - 25 £ 024 07-6:2 *
Total _ o 42 25 £ 017 07-62
*h = |00,

Values marked with an asterisk differ,

ﬁcanll) ‘l’i'ém those of the maternal blood (*P < “US., ‘,
**p < 001 ; e oS




Mézﬁsév, G; IANb‘CH TTOPADHYAY, B, * UMAN MILk Bamnk In A
P, ISTRICT GENERAL QOSPITAL,ﬁ ERIT, Hgg. Ji, 2:994-756, 1978,

A human milk bank was organized in the special care baby unit
of a district general hospital. The staff of the unit and members
of a voluntary organization helped to contact donors and arrange
collection of milk samples. Over two years 2,093 samples of expressed
breast milk were collected from 187 donors and examined bacterio-
logically. Of these samples, 1,171 éS6ﬂ grew no bacteria., If 9
the organism count exceeded 2.5 X 10°/1 but was less than 1 X 107/1
sampleg were subjected to mild heat treatment. If the count exceaded
1 X 10°/1 the milk was not fed to babies. Sixty-five babies received
milk from the bank during the second year. Although these infants
were vulnerable, mortality and morbidity were not adversely affected
by the banked milk they received.

The cost of estahlishing and runiaing a human milk bank need not
be high. Extensive resources such 2s extra staff and laboratory and
transport facilities were not needed. Enthusiastic co-operation and
good will between hospital staff, voluntary helpevs, and donors con-
tributed greatly to the success of the scheme. (Author's abstract)

Mugray, J, ﬁND MURRAY, @. ”BRTAST MiLk AND WEIGHTS oF
JeEBIAN QEHERS_AND, THEIR INFANTS,” AMER, J. CLIN, NuTR.,
1737, 1979 (LETTER),
The authors were able to follow the weights of Nigerian
mothers and their infants (they were exclusively breast-fed for
at least 6 months) during the Sahel drought and famine of 1974.
Although undernourished, these mothers were able to provide enough

breast milk for normal growth of their infants to 6 months of age
without detriment to their health.

= e ————————
Meas maternal  Mesa infast weight
weoighn (kg) g

tmo
Famuae Tam  postpst-  Binh émo
{Ref. iy tum

.18 20.30 110 6.926
ned andd neby andd

Nonfamine (Ref. 64.90 319

2y n={30 n=4070
Percentiles
USA (Ref. 3) 25th 25th
Yoruba (Ref. 4) 15th

° Fulani and Kanouri in grasslands of Eastern Ni-
ger. " For Cameroun grassiands, :

45
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This report evaluates the effects of variation of maternal dietary
Polyunsaturated and saturated fats on maternal plasma and milk, and,
subsequently, on infant Plasma fatty acids. Fourteen mothers were
equilibrated on a diet for 30 days and then divided into two test
groups -- one fed a low polyunsaturated high saturated fat and high
cholesterol diet and the other the opposite (high polyunsaturate,
low cholesterol). After 4 weeks on one diet the mothers were crossed
over'to the otlier diet for another four weeks. On the polyunsaturate-
rich diet, milk linoleic (18:2) was doubled while the saturated fats
were reduced. The fatty acid composition of milk on the saturate-
rich diet was similar to that on the ad libitum diet. Close and
significant relationships were observed for some maternal milk and
infant plasma fatty acids, especially linoleate and oleate. It is
concluded that by partaking of a polyunsaturate-rich diet, the mother
-can provide polyunsaturate-rich breast milk and significantly increase
the polyunsaturated levels in her infant.

TENBIASTL, Ao AT, Y e

There is a paucity of information regarding excretion of con-
taminants in human milk, due to experimental difficulties and until
recently a general lack of interest. Because of the high fat con-
tent of milk and as its acidity is higher than that of plasma,
nearly all liposoluble and basic agents consumed by the mother will
be excreted in the milk. Distinction must be made between, on the
one 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 to
which the mother is exposed. Cases have occurred of heavy pre-
natal and postnatal intoxication of infants with hexachlorobenzene
in Turkey and methylmercury in Iraq due to consumption of fungicide-
treatid seed wheat by pregnant and lactating mothers. Recent
attentlon has been concentrated on contamination of milk with
organochlorine compounds such as DDT and PCB's, that are found
in many parts of the world. The heaviest contamination with DDT
has been found in Guatemala, resulting in suckling infants con-
suming many times the Acceptable Daily Intake of this compound
proposed by WO, with unknown future effects.



MAXIMA AND MINIMA OF DIT CONTENT OF HuMAN MILK B COUNTRY
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Table from Olszyna-Marzys, "Contaminants in Human Milk" Acta
Paediatr, Scand, Vbl.'s, 1978, : ‘

ekt M, SR G SR g Mk

partum week and from the initial S-minute portion of a 20-minute
feeding time. Alterations in solution PH and in environmental tepm-

collected in plastic versus glass containers, The only detrimental
effect of glass containers was the adherence of white cells to the
container's walls. (Alterations in osmolality and protein concentra-
tion produced no changes in survival or phagocytoss) .

PHILLIPS, I, ET, AL, “MeTHODS AND HYGLE”E OF [MFANT
gEEDING IN AN_URBAN AREA OF UGANDA, F_JRrRoP
CEDIATR, AND ENVIRON, HILD-HLTH,, 15:16/- 171, 1369,

S ——————t

In Uganda 70% of clean bottles and teats had bacterial
counts of more than 500 organisms per ml. of wash-fluid,

b7



,:PxﬁchNO, M, A?D Degnme, B "THE INFLUENGE 'YF EEDISIG

- REGIMENS ON IRoN STATUS Durine INFaNncY,” (IN Press), 1979,
Iron status of 96 apparently healthy, full tarm infants was

assessed during the first year of life. Four groups on the following

regimens were studied: (I) human milk as a sole milk source for at

least 3 months, (II) an iron-fortified formula (14 mg/qt) for 4 months,

(III) an iron fortified formula for 12 months, and (IV) the same

formula without added iron for 4 months. At ages 1, 2, 3, 6, 9 and

12 months, 3-day dietary assessments were performed. Hematologic

determinations 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 transferrin

than Groups II and IV, These differences in serum iron and transferrin

saturation were not apparent at 9 and 12 months. Level of dietary iron

was net related to any parameter of iron status. These data suggest

that supplemental iron in .early infancy does not provide a nutritional

advantage in late infancy when maternal iron supply is exhausted.

Data also confirm previous findings thaz breast-feeding and the
extensive use of an iron-fortified formula are associated with satis-
factory biochemical indicators of iron status. However, the iron
status of this population of infants seen in private practice was
remarkably good. The use of both iron-fortified forumla and cereals

results in exceedingly high dietary iron intakes, a matter to view
with concern, .

, W,B, ™ -
Pifrago, Nimh T T aiek JmguoLogy - A PRONTIERSIN 1a7g.

The discussion in this review article concentrates specifically
on the immunoprotective components of human milk. Emphasis is placed
on the biosynthesis and function of milk immunoglobulins.

The majority of the cells in human milk are macrophages and
immunocompetent B- and T- lymphocytes. Neutrophils have also been
found in early lactation and epithelial cells are sometimes found,
possibly from the skin of the nipple. Another consistent observa-
tioz is that colostrum has a higher cellular content than mature
milk,

Additional study is needed to provide further understanding
of 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 and
cellular immune systems and their specific mode of action. The
functional roles of the milk neutrophil and of the milk epithelial
cell need further investigation.




'RA‘SIH, D.K, T.-AL.:”TAURIME AND’OIH“R’FREE AmiNo Actos
H;Nl-ikk OF HAN AND OTHER MawvaLs, EARLY Hu. Dev. -

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 com-. ‘-
parison to cow's milk, human milk had a larger pool of free amino
acids. 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.

RogerTs, S.A,, AND SEVERA, M. “BACTERIAL GROWTH i gAw
RND SASTEURIZED HuMaN ﬁxLK,” BRIT, ED, J., 2: 19 , 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 effectiyeness of
their 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 bacterza? 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 qif-
ferences were in the proportions of linoleic and docosahexenoic
acids. No major differences were noted in the fattyfacid composition
of breast milk lipids between the start, middle, and end of a feed.
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Rd%INSON; J.E, §T' AL, ”EHAGOCpT0818 AND KILLINS OF -
ACTERIA AND YEAST BY -HumaN LK CELLS AFTE Pigfﬁﬁé:
Iégglrfgéggsous HASE oF M Lk,” BRIT, Eén. j., :

Macrophages and neutrophils from human milk phagocytose and
kill staphylococcus aureus and E. coli. They also phagocytose
candida albicans. The authors conclude that the phagocytosis and
killing of bacveria by milk cells muy contribute to the lower inci-
dence of infection among breast-fed rather than artificially fed
babies.

SANDERS, T.A,B, E;. AL, “StupIEs oF VEgans: THE FATTY AcIp
- -LOMPOSTTION OF PLASMA HOLINE'PHOSPHOGLYCERIDES,
RYTHROCYTES, ADIPOSE ISSUE, AND BReAST MLk, @ND SoMe

v VECT ain Boyroogse (Gurtol hogienic Reayt et
o 51808 573 1V985," »" 1HE Amer, J, CLIN,

Ten mothers, four vegans and six omnivores and their infants
were studied to determine the fatty acid composition of breast milk
in each group of mothers. The vegan mothers had been on the diet
for an average of 7 years (range 3 to 12 years). All the infants
were exclusively breast-fed for a minimum of 3 months, Breast milk
samples 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 from
the same breast,




‘StIMeEs, M,A, aND HALLMAN M. “A PepsPECTIVE oN Huma M1 k
éANKING, 1998,” J. OF PEDIATR., 93:5?%—154? 1999.N -

Some practical aspects of human milk banking have been practiced
at the Helsinki Children's Hospital and are described here. The main
question asked about milk banking and discussed here involves the
treatment of human milk in order to preserve the beneficial factors
thought to increase the infant's resistance to infection. The ideal
method for preserving milk antibodies is to freeze milk, a second
choice is to use brief heating not exceeding 65° C. Questions which
remain unresolved and require further study include the following
aspects: optimal conditions of freezing or heating (including maximum
allowable duration of storage), and temporary use of various medica-
tions hy donors.

StiMes, M.A, ET.DAL. "BREASE MILS ggoEAETQT?EgLIEégg
EDTATE SCAND., B :99-9F, 453t ’

Prior studies indicate a declining concentration of iron in
breast milk since the 1950's. No study indicated the period of
the stage of lactation. This study in Yelsinki, Finland, analyzed
the iron concentration of milk over the duration of breast-feeding.
Breast milk was collected bi-weekly and, later, monthly at the begin-
ning aud 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/l during thirty weeks of breast-feeding. .
Consequently, in that stored ircn 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 be
a need of iron supplementation in some infants breast-fed for pro-
longed periods.



- SURJONO, 3" ET AT., "BAETERIAL ggNTAMINﬁTIﬁN AND DrLy-

_TION oF MILK Iy NFANT FEEDING BoTTLES, DICAL
A?gLTY GADJA-LADA.UEIVERSITY, YOGYAKARTA, NDONESIA,
9/8.  (UNPUBLISHED APER) ,

bhile 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 group
in this society is immediately apparent."

Pifty-one of 53 infants were aged 1-18 months, 2 were two years
old. One-half of the group was being partially breast-fed. Twenty-
five had suffered diarrhea in the past month. Few mothers mixed the
formulas correctly even though the group was highly educated by
Indonesian standards. Of 52 milk samples of ordinary formula use,
one third were less than 50% of pToper strength. Only one-half were
within 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 only
1 in 4 mixed the milk to proper dilution.

Three-fourths of the group had bacterial densities in excess

of 10,000 per ml., and 10% exceeded 1 million per ml.

Stated resson for use of feeding boctle

insufficient Breast milk ;iﬁ;
Mother out of house o 12
Breast milk never came |
Mother 11l |
Child was haspitalized
Mother deceased

‘Other



,TAéTgQ7%+Sqw”igLurgNAngEgangégc%gAg1NG IN Eoune INFANTS :
- G- .
405377880, A1B75° ’ .

y,

Although breast milk and cow's milk have approximately the
, Same caloric composition, breast milk contains a low level of salt
; and solutes. Breast milk averages about 7 mmol sodium per litre and
cow's milk contains 26 mmeol sodium per litre. However, as solids
are introduced in the breast-fed infant's diet, this difference is
not as great due to the levels of salt in tha solids.

There are several physiological reasons for the low solute
load of breast milk. Firs:, sodium retention capacity matures more
slowly than glomerular filtration rate and does not attain adult
levels until into the second year. Therefore, there is a tendency
for sodium retention to occur throughout infancy and despite the
fact that babies can be induced to concentrate urine to very high
osmolalities. " As a result, babies fed cow's milk formula are more
likely to develop hypernatremia than breast-fed babies.

Control of milk intake is determined by the infant's degree
of 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 can
significantly influence his/her intake. The effects of early
weight gain and its long-term effects are also discussed.

-

UNDERwoon, A, AND Hspwsééoﬁ.‘”PRorer, LiPID, AND FATTY

LR ERIOE o8 lachamonsi Liny RIS e

The. study was undertaken to assess protein, lipid, and fatty
acid patterns of breast milk obtained from Pakistani women at intervals
of up to two years. Protein levels, a’* :r six weeks postpartum, stabilized
at about 1.2 grams/100 ml. and changed .ittle thereafter. Lipids varied
extensively, 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 or
oleic acid was observed. The patterns of fatty acids in milk lipids
were intermediate between those of adiopose tissue and dietary fat and
seemed to be due to the high dietary intake of palmitic acid.
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WAEERLOW; J. C., "0BSERVATIONS ON THE-PROKEIN AND ENERGY
. PAPER-PﬁESENTED

EQUIREMENTS OF PRE-scHooL CHILDREN,”
6T THfg gTIONAL INSTITUTE oF NUTRITION, DIAMOND JUBILEE,
CcT, : '

This paper reviews the protein-nitrogen and energy requirements
of infants under six months of age and whether they can be adequately
met by breast milk. The conclusions stated are that after two months '
of age, breast milk is likely to be inadequate. The evidence cited in
the paper from past sutdies of several researchers can be interpreted
otherwise. The studies cited do not differentiate between exclusive
breast-feeding and mixed breast- and bottle-feeding. A major conclu-
sion secms to be that the nutritional need of infants varies a great
deal, and that mother's milk, on the average, can meet the energy and
nitrogen 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.
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-

factors are generally absent or present in lesser quantities in
cow's milk and synthetic formulas. It concludes that, although it
is difficult to attach 3 precise clinical significance to each
factor, it appears evident that the sum of these factors are at

l A n '
o e R e

Breast milk consumption was measured by the test-weighing
procedure in 81 children (1~18 months old) in Keneba, a rural African
community. Although true demand feeding was practiced, the mother's
long term capacity for breast milk was determined by the end of the
second month of lactation. (Qaily milk consumption was limited by
the amount delivered per feed and regardless of the frequency of
feeding). Yield was closely correslated with the infant's birth
weight; the relation between weight-for-age of the infant and breast
milk intake was maintained Up to 12 months. Lactation capacity was
significantly influenced by several other factors. Output was much
greater in the post-harvest season when food was more plentiful,
infection was low and women had domestic rather than agricultural
duties, Primipara were able to Produce enough breast milk to meet

ASTEURTSED HUMANAh'L”OESQNﬁségingofwgéﬁgi35jEﬁSEA”D" 
[T, ﬁED' "o: 1:39§'§96, 1958‘ J

In 1976 a human-milk bank was established at King's College
Hospital to serve the neonatal intensive care unit. The bank is
staffed by two part-time nurses who intervies Prospective donors,
organize collections, prepare samples for bacteriological screening,
and process the milk. On average 25 litres a month may be collected
from about 15 donors, of which at least two-thirds is free enough of
bacteria to be fed Taw (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, Ju Do) “MATERNAL NUTRITION; BREAST-FEEDING AND INFANT
URVIVAL, .COTEERENEE,ON Ng};ITION AND REPRODUCTION,
ETHESDA, Mp. 13-1t rem., 197/.

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 1s 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 category 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, Co)qmbia.‘_ 

St Per cént“féﬁdftiﬁ§ ° i
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| Milk stopped 29.1 | 43 | 34.8
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| Maternal illness or death 19.6 | 9 ‘7’7.1{" et
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YoLken, R.H., ET AL., "SECRETORY ANTIBODY DIRECTED AGAINST -
‘BoTAVIRUS IN HUMAN MILk - MEASUREMENT By MEANS OF
NZYME-LéNKED XgMUNOSORBENT Assay,” J. oF PepiaTRr.,
5: 916-921, 1978,

The levels of antibody tc human rotavirus in human colostrum
and milk from 35 mothers were investigated. The women came from
Santa Maria Cauque, a Mayan Indian village in the rural highlands of
Guatemala. When possible, colostrum was collected shortly after delivery;
milk specimens were obtained at 1, 2, 3, 4, 8, 12, and 16 weeks after
delivery. In addition, 32 colostral specimens were examined from
women living in San Jose, Costa Rica, and 12 colostral specimens from
women living in the Washington, D.C. area. Anti-rotavirus SCIgA was
detected in 18 colostral specimens and 89 of the 95 milk specimens in
the Guatemalan women. All of the Costa Rican and American women had
anti-rotavirus SCIgA. However, rotavirus antigen was not found in
any colostral or milk specimen.
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Avkroyp, W.R, "NUTR#TION AND MORTALrﬁv IN INFANCY AND
ARLY SHILDH oD: ﬁST AND zRE§5NT ELAg}?NSHIPS, .

ER. J, OF CLIN, NUTR,, 24:480-486, 1971,

This paper reviews data on how past trends in mortality in
early childhood can throw light on the problem and solutions for
protein-calorie malnutrition (PCM). In England and other affluent
countries the infant mortality rate has greatly decreased during
the last 60 years. '"Diarrhea and enteritis" were among the important
recorded causes of death in the 19th century. A study by George
Newman in "Infant Mortality, a Social Problem," (1906) showed that
""hand fed" infants had a lower chance of survival than breast-fed
infants; the mortality rate being three times higher than fur
breast-fed infants. A number of other studies on infant and child
mortality between 1841 and 1961, in the developed and developing
countries, suggest that PCM can be eliminated in a few decades by

the establishment of adequate maternal and child health services
and a rising standard of living.

Bayza, C. ET, AL, “PREVENTION OF REPEATED EPISODES OF
ASTROEETERITIS”I THE WEANE? EHILD BY Rs-'§TgBL1§96NG
REAST-FEEDING, IN OSPANISH 29:1- J <

In developing countries early weaning may be accompanied by
serious risks for the infant. There are data which prove that
repeated sucking on the nipple and the areola may stimulate secretion
by 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: in

adoptive mothers (USA); in the prevention of marasmus (Uganda);

in refugee camps (Bangladesh). Authors have reported their first

results, obtained in a hospital ward setting, when mother and sick

infant are hospitalized together. The method is based on the mother's
strong motivation, on the family group, on the health team, caloric
supplements 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,.

BegAR, M. “THE RoLE oF FEEDING_AND NUTRIEION IN THE
ATHOGENY ANQ PREgENIé?g OF DIARRHEIC RQCESSES,
A ; 12 II:].-) t
Breast-feeding is the single most effective protection against -
environmental factors which promote diarrheic processes, The wide-
spread introduction of artificial feeding has resulted in a greater
frequency and severity of diarrheic episodes among bottle-fed babies -
than among breast fed ones. '



~BoreaLtz, P.A, AND_LATHAM, M.C,, "EFFECTS oF A TIFICIAL
FEEDING ! NUTgITAgNAL StaTus” oF THE ]NFANT ORULAT ToN
95 55"\’1955”' STRACTED IN AMER, J, CLIn, NUTR.

. ] [

The objective of this study was to evaluate the magni tude
of infant malnutrition associated with artificial feeding in Peru.
Infant data from the National Nutrition Survey (1975-76), drawn on
2 Tepresentative sample of the population were analyzed for the
capital, Lima. The infants 3 to 23 months of age were divided in
a breast-fed gToup (n=83; mean age = 11.8%5.7) and an artificially
fed group (n=87; mean age = 11.835,3), according to whether they
breast-fed at least 6 months, or were stil] 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. Differences
in nutritionaj Status between the 2 gTOoups were significant (P=.05),
During the first year of life the age-independent relative risk of
malnutrition (¢95% height/age norm) was found to be 4.4 tipes
higher for artificially fed babies @=.05), corresponding to ap
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 effacts. The results suggest that

e majority of infant malnutrition in Lima, especially severe ma]-
nutrition, is indeed associated with early weaning from the breast,
Serious considerations to policies protecting and Promoting adequate
breast~féeding Practices are warranted, ‘
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Bope, H/H. ET, AL, “"MITIGAT]ON QF gRE SM BY BReAsT-
. EEEDING," EEDIATR[CS, 82(1):19-1 ) Iéyé. |
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 remiained that of
a newborn. These observations suggested that breast-feeding had
attenuated hypothyroidism by providing significant quantities of
thyroid hormones in the milk. To test this hypothesis, thyroxine
ﬂh), 3,5,3'~ triiodothyronine (T3) and 3,3',5'- triiodothyronine
(reverse Tz) were measured in breast milk samples collected serially
from three months to before 4 months after delivery. Mean breast
milk T, content fall from 1.4 to 9.7 ug/dl within 48 hours after
delivery, while T3 content rose from 136 to 286 ng/dl. Reverse
T; content remained unchanged. The shift in the T4/T, ratio after
delivery was obssrved in samples of all five donors; ghe highest
postpartum T4 level wzs 1.1 ug/dl and the highest postpartum Ts
level 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. ' b

: 4 . ' ihg- o

CHIEN, S.T. "PNEUMONIA AND DIARRHOEAS: KILLigg.of ;OYBEERS

| 8 EX55gPING QUNTRIES,. ' D, ;" 27 ¢ 103

. 8} - ] R ’ ’ B

, The records of 811 toddlers (aged 1-4 years) who were admitted
to the University Hospital in Malaysia (during 1971) were examined for
pneumonia or diarrhea. One third of these children were suffering
from varying degrees of protein-calorie malnutrition. They tended
to come from poorer hones and to have a larger number of siblings
born in rapid succession. They were also more likely to be fed with
sweetened 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 malnue
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 (promotion of breast-feeding), specific protection by
immunization of children in hospitals, and early detection and - °
management.of malnutrition. ' ~



CHANDRA, R 15 s ”NUTRI];IOEI\L DeprcteNcy Anp-Sus
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Undernutrition and infection, together or separately, are
wajor 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 immune response, the implica-
tions of the findings for public health workers in reference to
immmization.

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

- o

. 1 Effact of the type of feeding on growth and _
the incidence of infectian in Canada and inc'a
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A 2-week old infant developed severe hypernatremic dehydration
after having been totally breast-fed during this time. Yowever,
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.

Bnede LRSS LR

The expense of preventive programs should be viewed in relation
to the heavy financial iosses caused by malnutrition. If progranms
are planned carefully, and if they are evaluated to see 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.

CENTR. AFR. J. Mep,, -28,

The purpose of this study was to examine the extent of significant
contamination in freshly expressed breas:t 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 R e
they will have little opportunity to multiply to sufficient levels I
to produce toxin. IR

CRUICKSHANK, J.G, “MNEONATAL WARDS LK AND STAPHYLocbccx "
Uy b e ;




y’CUENIN HAM, A,S. “MoRBIDITY IN BR5?§T-§§8 9N8 ARg};ICIALLY
-~ 'rep IvrFaNTs,” J, oF Pepiatr., 90(5):/726-729, 1977,

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. DBreast-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 controle
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. :

Significant episodes of illness according to
feeding mode at time of onset of illness*

8reasrt | Artificiatt
(2947 110,209

patient- patiente

Niness weeks) weeks) X3 test
Otitis media 34 (10) 63 (64 p<0.0
Acute lower Q34 (1) 55 (S6) p<0.001

respiratory illness
Significant vomiting 20 (6) 49 (50) p <0.03

or diarrhea .
Hospital 034 (1) 29 (30) p <002
admissionst .
Touwl episodes of 38 (I 163(172) p <0001
illness$ .

. *Doex not include ome apparent crib death in 3 2-week old, bottlesfed
infant .
tEpisodes per 1.000 paticnt-week's (number of episodes).
$lecludes hinpital admoasas for M. influensae meningitis, pyloric steno-
sisy urticarnia, or unceyplained fever, all in bottle-fed infants; the only
breast-fed intiunt hospetatized proved to have rocevla,

' DOvGLAS, J.w.ggﬁszNETEx ENT OF BREAST-FEEDING IN GREAT

gég?éxngF CHILDREN," EEIQEITTEEREQS?RE? E?ESQEéggT,
(]

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 the 2nd year.

e




DugaLe, A.E., "THE EFFecT of Tue Tyse oF EEDING ON
| uerHT %IN AND Zb& ESSES IN NFANTS;Q Eg i B
UTR., 26: 423, ;

This study of 250 Malay and Chinese infants in MCH clinies

in Kuala Lumpur, Malaysia, indicates that those that were breast-
fed had slightly greater weight gains during the first ten weeks

of 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 more
weight. Respiratory and alimentary illnesses which were recorded
~showed no measurable difference between the two methods of feeding.
There were significantly more illnesses among the Malay infants

and low-income families. For infants of poor and ignorant families
breast milk may be a matter of life and death, but for wealthy

and educated families the type of infant feeding is a matter of
convenience. .

T R s ST e Do

A retrospective study was undertaken at two isolated Manitoba
Indian communities to determine whether the type of infant feeding
was related to infection during the first year of life. Of 158
infants 28 were fully breast-fed, 58 initially breast-fed and then
changed to bottle-feeding and 72 fully bottle-fed. Fully bottle-fed
infants were hospitalized with infectious diseases 10 times more
often and spent 10 times more days in hospital during the first
year of life than fully breast-fed infants. Diagnoses were mainly
lower respiratory tract infection and gastroenteritis, Gastroenteriti;L



occurred in only one breast-fed infant. Breast-feeding was strongly
Protective against severe infection requiring hospital admission

and also against minor infection. The protective effect, which

lasted even after breast-feeding was discontinued, was independent

of family size, overcrowding in the home, family income and educa-
tion of the parents. Measures to achieve breast-feeding for virtually
all infants, particularly in northern communities, should be given
high priority. '

Table I—Hospitalization of 158 Infants fof infection during first year of ife

Type of fesding
Group A Group B Group C
(breast only) (breast, then bottle) (bottle only)

Variabie (n = 28) (n = 58) (n=72)
Total no. of hospital admissions 3 3 n
Mean no. of hospital admissions par child* 0.1 0.6 1.0
Totai no. of days in hospita| 25 252 676
Mean no. of days in hospital per chiidt 0.9 44 9.4

*Means of all‘njps :l.z.u:‘lcanu' different; P at least < 0.05,
tMean of group € slgnificantly differant from means of other two groups; P < 0.01.

- | Table {1<Hospitatlzation for infection per
.| breast- or bottte-leeding year

Typa of feeding
———
Variable Breast Bottle

Total no. of laeding years 48 107
Total no. of haspital
admissions 3 3
Mean no. of hospital admis.
sions per feeding year* 027 0.8
Total no. of days in hospital 120 §33
Mean no. of days in hospitai :
per feeding ysart 2.5 1.8
Diagnosis e
Lower respiratory tract
infection
Gastroenteritis
Upper respiratory tract
infection
Otitis media
. Other

*Means signiticantly different: X7 = 52,12,
P <0.001

wWoo Ll 7 -]
i~ BB

“theans significantly different; X? = 148,19;
P <0.001,

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




rFfiHER.ZQ. Er. AL, ”JAUNDi E Afb:B EA'T-#ETBi&g:A  N
/‘§§6§§%T,Eié}§? ewBoRNS, " Amén. 51 Bis, HILQ.;MQEQ: N

‘ 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 and
examined 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 NTZJ KB-n ’ A ' ”rf "GA .
§5§§ST-FED By, or EEENTN8$UE?EG§L%Q4):igéy§08,

Breast-feeding in the United 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 cites
means 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.

FRENCH, J.G, “RELATIONSHIP OF MORBIRITY T? THE FEEDING
ATTERNS OF NAVAJO [HILDREN FROM BIRTH [HROUGH .
9EN§§- OTR ONTHS, A vs 20(5):

- 5) 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 breastifed babi:s.

The incidence of hospital experience of the bottle-fed was signifi-
cantly higher than that of the breast-fed for the first nine months
of life.

n



GERRARD, J,W, “PLLERGY IN BREAST-FED Bapj s To }NGRJ%}SNTS
In BREAST MILk, ANNALiﬁ_AL_L_Em, 42(2) :69-72, '
Food antigens ingested by the mother may be absorbed by the

mother and enter her breast milk. Some infants may be allergic to
these. Case histories of eighteen ‘(18) infants are cited here in
which the infants were found to be allergic to food antigens. The
Ccriteria for allergy were normally placed on history, food avoidance,
and challenge.

In two instances where both prick and RAST tests were carried
out to cow's milk, both were Strongly positive. The foods to which
the babies were sensitive were cow's milk (16), oranges (@), and
€gg, apple, banana, coffee, Strawberry, and tomato (1 each). The
author concludes that these findings do not detract from the valye
of breast milk but simply confirms what many nursing mothers have
observed -- ingested foods may upset. the baby,

GHaL, 0,P, ~ EERING HABITS N RELATroy TOSJ’»‘RRHOEA AND
= MALNUTRITION, lNILLAN_EEm., 12:72, 1975,
A study of infane feeding patterns in urban, semi-urban and
rural areas around Delhi showed that by the age of one year, 36.8
percent of urban, 4.5 percent of the semi-~urban, and 2,1 percent of
rural children were completely weaned from the breast. Solid foods

were introduced before 9 months of age in 24.3 percent of the urban,
and in 13.6 percent of the rural children. A large number of diar-

Were partially weaned than in those who were strictly breast-fed,
In urban areas, early weaning did not increase the incidence of diar=-
thea, probably beqpuse‘of sanitary weaning practices and better hygiene,

Go‘ﬁonon, J.E. “DIARRHEAL DﬁSEASEM?E EQRLY Cnébnvoon =

RgngiJE 1%?55 lgf 1555 ROBL NALS QRK Acan,

Community control of endemic diarrheal disease on a group basis
is prevalent. The incidence of diarrheal disease has dropped signifi-
cantly in industrialized “rmtries, but the aggregration of newborn
infants in hospital nurs.pics and the practice of artificial feeding
have resulted ip epidemics ¢ neonatal diarrhea in spite of High-
grade environmenta] sani -:ion and good nutrition,




GRTLEE, C.G. ET, AL, "BREAST QND ARTIFICIAEgFEEDI G:

NFLUENC N MORBIDITY AND, "ORTALITY OF NTY S
NFANTS,ﬁ jl,OF THE AMER, Mep, Assoc,, 1 %16): 98?-993,
1934,

20,061 infants from birth to 9 months were studied during the
years 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 the
artificially fed group 63.6%. The average mortality of the infants
per year was 1.1%. Of this mortality, 6.7% were in the breast-fed

group, 27,.2% were in the partially breast-fed group, and 66.1% among
the artificially fed,

Infections and moraity in infants in the U.S.A, in 1934

[ X

Percentage incidence of intection

Total '~ Respiratory  Diarrhoea Percentage
infection ' deaths '
Entirely breast-fed .
9749 (48%) 37 28 s . o7
Partially breas.-fed ‘ e
8605 (43%) 54 T RNt I Cate
Artificially fed . ' SIS e e s

e



GUEN, R., “CHOLERA Y BaHrpIn:  Bo LE-FEEDING AS 4 Risk
ACTOR_IN INFANT CHOLERA” 28TH ANNUAL EPIDEMIC INTELLI-
Esyge 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{.001, estimated relative risk=9.0); the associa-
tion was greater in the 0- to 6-month age group (p&.01, estimated
relative risk=11.0) than in the 7- to ll-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)

Hansoy, L. "Esch. | -
EELLS?TEgie;;gf§§§E§iéggﬁgTfﬁﬁSNéNDg?ékgg?QDé SIGNEFICANCE

The Esch, coli in the gut constitute a reservoi
pat@ogens in the infant and child. Human breast mig;rcgﬁfzg:eggésiit
aga}nst.Esch. coli infections which are provided by secretory IgA 4
ant1bod1e§. 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 attachi i
ing to and inva i -
tinal mucous membranes. 8 ding the intes

75




HIRGINBOTTOM M.C. ET, AL, "A SYNDROME OF METHYLMALONIC
CIDURIA, H MOCYSTINURIA, MEGALOBLASTIC ANEMIA, AND
NEUROLOEIC NORMALITIES IN A VITAMIN 8&2” EEICIENT
ep | ;" THE New

BRI R R 9510 373 Ty T

A six month-old male infant was admitted to the University
of California Medical Center, San Diego, in a coma. He had been
born at term, weighing 3 kg, the first child of an apparently
healthy 26 year old vegetarian. The mother had no~ eaten any
animal products for eight years and had taken no supplemental
vitamins. She had breast-fed her infant exclusively and his
development was normal up to 4 months of age. At four months of
age his development began to regress, as manifested by loss of
head control, decreased vocalization and lethargy.

The rapid reversal of biochemical abnormalities and clinical
improvement in this infant after treatment with vitamin By2 indicate
that the metabolic, hematologic and neurologic zbnormalities were
all the consequence of an inadequate vitamin B17 intake.

I"Eééﬂa Z. ET, Ag. :DIARRHEA Iy CHILDRENAOF ﬂes; SAK STAN:
fen. s 95, ST 408, Pamhsiric doewrs,” . o,

Bacterial and parasitic agents were studied in 655 children under
two years of age with diarrhea and a comparison was made with 468
age-matched controls without diarrhea. Most diarrhea cases were
severely ill with dehydration and fever. Almos: three-fourths
showed evidence of malnutrition and half showed various degrees of
marasmus and kwashiorkor. Dietary histories revealed that 88% of
babies up to six months of age with diarrhea were receiving in=
adequate artificial feeding. ‘Only 30% of control babies of the same
age were receiving feeding other than breast milk. Enteropathogenic
E. coli was found 2.5 times as much in diarrhea cases as in controls
and most frequently in the age groups from birth to 6 months and
from 13 to 18 months.

Jackson, A.A,, G HHN, " ' S
N 2?984-9E9EN1998, H. "THE Human RuMeN

Children who are fed cow's milk tend to develop a rumen (due
to the bacterial fermentation) which may lead to chronic diarrhea
and malnutrition. The close association between the start of a
diet based on cow's milk and the onset of diarrhea is evident. The
diarrhea is usually caused by either lactose intolerance, milk-protein
allergy, or a bacterial or viral infection. Often the diarrhea is
‘cured when human milk is given,



Jakoasson, I, anp LINBBERG, . ”?ow’s.Mxhx.As A CAusE oF
A

}?Z 9zéks,tib}§.lu REAST-reED INFANTS, IﬂE_LAJQEIJ

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.

UL T 18 0 o

Anthropometric information on children in urban and rural
areas of Western Somoa is reported along with intsrview 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.

KArRDJATI, S, ET, AL, “FEEDING PRAcrtcEs, NUTRITIONAL

TATUj AND MORTALITY [N RE-S&HOOL HILDREQ tg u§9k=

AST Java, INDONESIA,” TROP, GEOGR, Mep., 30:559-3/1,
O ' '

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.

77



In.rural areas surveyed, breast-feeding is commonly practiced
- for 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's
birth. This supplementary feeding is usually not able to maintain
adequate growth after the first 6 months. Malnutrition (according
to weight-for-age standards) was diagnosed in 1% of the 0-5 months
olds, 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.

:102

Two -case ‘histories of premature infants who developed low
sodium concentration while fed human milk are reported. The infant
girls were born during the 26th and 27th weeks of pregnancy, weighing
960 and 1080 grams, respectively. Within 6 weeks after birth following
hyaline membrane disease one infant suddenly failed to gain weight and
the other developed apneic spells. Serum sodium levels were found to
be low (122 and 110 meq/1). The inclusion of 6 meq/kg/day sodium
quickly caused the serum sodium concentrations to return to normal.
Normal growth ensued. The authors conciude that, in that low birth-
weight infants cannot adequately conserve urinary sodium, 4-8 meg/kg/day
supplements may be needed. .

) M n
“Yiromela Tt et e o

LAsghn%NAéM. EETé AII.. D'I'FRESH HUMAH Eowsmum ForR THE Prg-
» COL ARRHEA -- LINICA PERIEN
PR {ROP. EEDIATR. ENv, CHILD, HiTH,, §§:§8sz50, 1657.
An epidemic of diarrhea due to enteropathogenic E. coli was

discovered in Sarda hospital in Buenos Aires. Weekly stool cultures
of premature infants yielded pathogenic E. coli in 19.8 percent of
the patient population. Such measures as closing the nursery to
new admissions, reinforcement of hand washing, keeping babies in
cohorts, use of oral colymicin and bacteriological surveillance of
personnel did not stop the epidemic. Control was established after
donated fresh colostrum, kept in refrigeration above freezing, was
administered. E. coli continued to be recovered in stool cultures,

but diarrhea was greatly reduced, and deaths were reduced from five
in 1971, 12 in 1972, 'to zero in 1973,




~ LARSEN, SFA" AND HoHER, D.R, "RELAT#gN 8F BREAST VERSUS

EEDIgG TO OgPIEALIZATION j ESTROENTERé;!S
I 19 s

OTTL
T7§q§§?0&5; EASS OPULATION,

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 :: the bottle at least one month prior
to hospitalization. v

Breast-feeding vs. bottle-feeding in 35 infants
under 6 months of age hospitalized for gastroenteritis
between January 1, 1973, and December 31, 1975

Estimated %
: of total
No. No. population
Age bottle-fed breast-fed breast-feeding
grovp at time of at time of at end of
{mo) admission admission age period
o1 1 0 39
12 ] 1 34
3 8 0 o
4 o7 0 26
45 4 0 1 P
36 R T IR EACERUERR S | SET
3 T i

LecHtie, A, anp KLEIN, R.E, “EFFecT oF Foop SuppLE-
ENTATION DURING PREGNARGY AND LACTATION o [NFANT
MORT LITY, MORBIDITY, AND PHYSICAL GROWTH. CONF,
N PEFrEcTs oF ATERNAL NgTBITION ON INEANT HEALTH:
impkécgrrous FQB,ACTIONS, "™ PANAJACHEL, GUATEMALA,
2-1b MarcH, 1979,

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

N




- this study i-uicate that nutritional supplementation of lactating
~women has more effect during the first six months; the effect on
the child is more important during the last six months of the
first year. Nearly all babies were breast-fed, but this was not
considered in this study. Other conclusions reached are that there
was 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 pProportion of low birth-weight and a
lower proportion of children with physical growth retardation
regardless of kind of supplement. Food supplementation did not
decrease duration of diarrhea during the first year of life.

MAchEAN, W.C. AND Aun, C.H, "GROWTH OF THE ExcLusiveLy
REAST-FED INFANT, v» 1979 (IN Press),

To investigate the length of time that human milk alone would
be adequate for the physical growth of the infant, ninety-six infants
of mothers in La Leche League International from the Washington, D.C, -
Baltimore area were studied. They had exclusively breast-fed their
infants for at least six months within the past two years.

The average duration of exclusive breast-feeding was seven
months; three infants were fed solely human milk through twelve months -
or more, The weight and length curves of these infants during the
period of exclusive breast-feeding remained above the S0th percentile
of the NCHS population through at least the sixth month, and above the
25th percentile through the ninth or tenth month of life. There was
no significant difference between weight and length curves of infants
who had been exclusively breast-fed six months or less and those of
infants who had been exclusively breast-fed longer than six months.

Of the other characteristtcs investigated, birth-order, infant's vitamin/
mineral supplementation, parents' level of education and reported
reasons for starting solids were significantly different between the
two groups,

The results of this study indicate that most infants breast-fed
by healthy mothers do not nead supplementation during the major part
of their first year of life in order to grow adequately. These findings
have practical implications for the developing countries, where solids
and milk-formulas are often given to three to six month old infants,
more often than not, to the detriment of their health and nutritional
State. Supplementation of the mother's diet in conjunction with pro-
longed exclusive breast-feeding might be a better way of sustaining
growth of infants in these environments, '



“aTA, L.J. ET. AL, “BREAST-FEEDiNG, WEANING AND THE

IARRHQEAL SYNDROME IN A GUATEMA&@N &NDIAN ViLLAGE,”
A CIBA FOUNDATION SYMPOSIUM
:).a. - ) - '

This paper deals with the relationship of diarrhoeal disease ‘
with nutrition and health which was observed in a long-term pros-
pective study in the highland Guatemalan Indian village of Santa
Maria Cauque. Children were observed from birth to preschool age in
their natural setting. Observations refer to the relationship between
child feeding and diarrhea, weight loss, reduced intake and impaired
rhysical growth.

The study placed an emphasis on home visits to obtain observa-
tions and to minimize gatherings at the clinic whkich could favour
iatrogenic contamination and dissemination of community infections.

During the period of exclusive breast-feeding (two to four
months in the village) infants were quite resistant to intestinal
infection by enteric bacteria and protozoa. The child's intestine
was relatively free of shigella and brotozoa 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 susceptive
to intestinal bacterial infection. The protracted weaning consisted of
Progressive administration of foods of low biological value given under
deficient sanitary conditions.

Infectious diseases, especially diarrhea, were found to be
associated with pronounced reductions in the already deficient calorie
intake, These diseases were common during the first 6 to 18 months
of life. The consequences of the malnutrition-infection interactien
Tesulted in a marked stunting of growth which was evident from examin-
ation of the growth curves of village children., By contrast, the
duration of breast-feeding was strongly associated with growth in the
linear segment of the growth curve. The data indicate that infection
is one of the leading facteus associated with reduced calorie (and
protein) intakes during the critical period of onset of malnutrition
and mortality in childhood. By preventing infection, particularly
diarrhea, the food intake, nutrition and growth of children could
be significantly improved.

N ; V., “E ' ‘"77':'ﬁf‘
e e n

that is the consequence on intellectual ability of severe mal=-
nutrition? This study follows up children at age 9 and 10 who had
earlier been admitted to 1 hospital in Ibadan for kwashiorkor. This
group was compared using psychological tests with siblings, upper
class children and rural children who also suffered from kwashiorkor.
Results showed that the test group performed poorly on intellectual
tests when compared with siblings and upper class children. Male
children seemed more affected than female children.

Q7




Parker, R,L., ET AL., “THE ?ARANGWAL“EXPT?{MEMT ON INTER-
ACTIONS OF Nuraxéxou AND ?FECTI NS: . SASUREME”T
H

'iF-SERVICES ANDl 9§TS AND |HEIR RELATION TO UUuTCOME,

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

Sample findings reported in this paper include comparisons
of the cost of different programs relative to each death averted.
The researchers found that prenatal child care (averting still
births) was the most economical intervention ranging in cost from
Rs. 570 to RS. 1010 for each perinatal death averted. Still births
were less expensive to prevent than infant deaths while the latter
were one-seventh as expensive to prevent as child deaths.

Payne, P.R. "Sare PROTEIN=CALORIE RATIO
R, S IN Di1eTs, THE
%ELATIVE IMPORTANCﬁhOF PROTEIN AND ENERGY [NT KE AS
A LNUT ‘ RME 3‘ 0

A3 A8 Bk Movreiron “hver L of Wi,

Assessing minimum protein and minimum energy requirements is
complicated by individual variation and the fact that protein and
energy requirements are not independent of each other. Two methods
of relating protein to énergy requirements are examined. The adequate

"safe" level of protein to energy ratio in the diets of 2 to 3
year olds is close to 5%. Since most varieties of cereal grains
appear to provide utilizable pProtein levels close to this amount,
this supports the view that Primary protein deficiency is unlikely
to be the main factor causing protein-energy malnutrition in com-
munities where cereals are the cheapest source of energy.
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had no advantage, and deaths occured only after breasts‘feedir}g
Stopped. The average age for introducing any’ food other thap milk
was six moaths, fewer than 41% of the infants were given additional
foods any earlier, Mortality rate was affected by family income,
environmental factors (standards of sanitation) and medical rein-
forcement. Differential rates are attributable to bottle feeding
and neglect of Supplementary foods,
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% Breast feeding only
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_ Data from PLANK, s. 4. & MILANESI, M. L,
“iio. . Infant feeding and infant mortalily in Chile.
'f»'{;’au‘l.'g,linb of the World Health Organization, 48 ; 203-220 (1973). .

,.\16rt;my fate in the flrst vear of jife dmong infangs surviving a:”‘~",‘[
weeks, at 2 manths and 6 monthe hvivpeorieeaing .



‘PuerFer, R,R, AHD SErRraNO, C,V, “BreasT-Feeping, IN

PATTERNS OF MORTALITY IN CHILDHOOD: REPORT OF THE
INTER;AJERICAN NVESTIGAT xu OF M9§T?§ITY IN CHILD-
HOOD, LASH}gSTON, : 0, 19 CIENTIFIC PuBLI-
cATION No, 262) PP, 2572271,

The relationship of breast-feeding to infant mortality in 13
Latin American communities was studied. Data revealed a widespread
lack of breast-feeding and its early termination due to increased
use of artificial feeding in hospitals and intensive promotion in
the public sector. The lack of breast-feeding, or artificial
feeding without nutritional supplements appears to be related to
infant deaths due to diarrheal disease or nutritional deficiency.
The proportion of infants aged one month to five months who died
was substantially higher in all 13 regions among infants never
breast-fed than among breast-fed infants who had not been weaned.

‘ _Percentage of Infants Dying at 28 Days-5 Moaths of Age from Diarrheal Disease According
to Breast Feeding in 13 L:otin American Projects.

PYR CinT e Cinr M CINT B CInr
0 20 40 o (1] 20 40 [ 0 o 20 40 +0 [ ]-] 0 10 49 40 0

HE™ I | wneast o’ T I 1 J

NIVER wiAngO 1 mOMNIN O LONGER LE93 THAN | mOMIN »OT 188AST 120
L] o = — =
o SATING reECr [ - - ————
LI my— | . .- S
aue remq f———— ——] Y -
T [ f——— e f———
ke rrity frmeemmy - — —
tie muto — =— — S—
wertinzy — ! = =] Ie—
cantism — | [re————— — F————
v ot mm—my f— | —— S———
instenftane o Nemov—— | fr———
augorroner ey — —— | ——
§80 10 rrovct oy — f——— Saevm———

RAKMOEO, g. ET. AL, “INFANTILE D1ARRHOEA IN A PopuLaTION
oF Low ocro-Ec0N8M§8 Gaggp,” sfuxusasz ASLAN“JLEiBQE;A
MED-I—.EHB.._H.LIH_IJ : 9'2 Jlg ' '

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 from
birth to the age of one year. Twenty-four infants were breast-fed
for the entire year; 21 infants received breast milk for intervals
ranging from several days to nine months. The mothers were advised

to provide supplementary food as early as three months. The nutritional

status of the 49 infants who reached the age of one year was as
follows; 22 were of normal weight and 13 were in the first degree of
malnutrition. A local milk product, which consisted of skimmed milk



A total of 109 diarrheal episodes were recorded in the year
studied. The average number of diarrheal episodes per infant per
100 weeks of observation was 4.9, with each episode lasting from one
up to 16 days. There were eight deaths in infants ranging from 3.S
months to 9.5 months of age. Seven of these were related with a
diarrheal episode. Six were related to malnutrition. It was con-
cluded that the treatment and supplementary milk given were not
adequate enough to reduce the infant mortality as long as the poor
environmental conditions prevailed.

N R G e T
8-6/1, 1975 B— " '

Data showed conclusively that there is more sickness among
children who Fave not been breast-fed. The infant mortality
dropped markedly when mothers were on a demonstration program that
had nursing staff and physicians trained and interested in the
techniques of breast-feeding and Promoted breast-feeding,

R°i§9§§§7gﬂ;' légﬁwr MORBIDITY AND MorTALITY,” THE_LANCET,

3,26€ infants were studied to determine causes of mortality and
morbidity, The diversity in infant-mortality evident in different
parts of England was found to depend on: (1) the proportion of
large families; (2) the Proportion of breast versus bottle-fad
infants; (3) the number of i1l infants who received prompt medical
attention; and (4) the incidence of communicable diseases in the
school and adult population. The risk of infection increased as
the size of the family increased. Breast-feeding reduced both the
morbidity and the mortality rates, especially the latter.

, Relation benveen feeding and mortality and morbidity in
Liverpool, England , ' e

B Case- -~
Number of - Morality, Morbidity, mortality < -
infants . _per 1000, '-per'1000  per cent
' Breast-fed 7L 02 2234 4.6
Partly bottle-fed . Sl 2507 +64:2 55
Bottle-fed Co8sd 573 5757 10-0
Total 3266 293 RPN 59




SC‘BgLEJB;NB.D. ET.RA%. 'I'THE ﬁ)LE oF BR;AST-EEEDIMG IN THE
ON OTAVIRUS [NFECTION .
25-51"1977. ' '

11

Breast-fed infants are less susceptible to gastroenteritis
than‘Bottle-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.

B A M I o
BT gof i CouSsrelin, e Bhen e S,

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,



WAgKEE; A.R:f.sqggEeﬁgzgfsiéyg.PRAcrrcEs IN SOUTH AFRICA,

Within the last half century, there has been a very marked drap
in frequency and duration of breast-feeding among South African dhites,
Blacks, Indians and Coloureds. PRottle-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
%
Ye breast - -
. intiating feeding
: breast o
Population feeding
Whites
USA (1920)' 80
UK (1974} 28
Bslgrade’ 90 -
Johannesburg' %0
Cape Town® S
Coloureds
Johannesburg
Cape Town'
indians S
UK’ U s (6 k)
lohannesburg 80 i
Blacks L SR
Rural* _ L 90-100
U'ban : ,‘ o , o v::‘ : - .
lohannesburg® . . 90-100 .- 8090
Durban' e om0

* This proporton includes mothurs whosa -

caclusivaiy ¢
partially hreast led e




‘»WHITEHEAB; R. G, "EROTEIN AND ENERGY REQUIREMENTS OF
YouNG CHILDREN LIVING IN THE DEVELOPING OUNTRJES

0 ALLgy For CaTch-Up (RoyTH. AFTER A FECTIQNS,
XMER, , OF CLIN, NuTR.,O%6:1 EE-IS 9, %3}9. '
Children who have lost weight because of infection or other

illnesses need tc produce catch-up growth after the illness is
over. This catch-up growth can be rapid but requires a higher
minimum protein intake relative to energy intake than does normal
growth. The normal rate of growth of a 7 kilogram child is about
10 grams a day, but in a nutritional rehabilitation canter, rates
up to 7 times this value were encountered. Growth is not a steady

process. hhen nutrients (relative to energy content of food) are
not sufficient, the child will take longer to grow.

WHORNTLL; P.J. Er. AL, ”BOTTLE FeeDING, ﬁARLY GAsIRgSQTERé}és,
AND [NFLAMMATORY iggfL ISEASE, BRIT, ED, J., 1:382, 1979,
This study examine e pattern of breast-feeding in 57 patients

with Crohn's disease, 51 patients with ulcerative colitis and 51
controls. A questionnaire was administered with information relating
to infant feeding practices and history of gastroenteritis in the
first six months of life. Breast-feeding was considered to have
ceased when any other food was started.

The results showed that 29.9% of patients with ulcerative colitis
compared with 11.8% of controls had never been breast-fed. No such
differences were noted in the Crohn's disease group. There was a sig-
nificant difference in a history of early gastroenteritis in patients
with Crohn's disease - 10.5% as compared with .9% in controls, indepen-
dent of bottle feeding,

Wron, J.B, anp Gogpon, J,E, IHE KHANNA Sﬁuni CAMBRIDGE
MASSACHUSETTSJ HE HARVARD NIVERSITY PFRESS, 1955. ’
Mortality in infancy and early childhood in a longitudinal
study of 11 villages in the Khanna region of rural Punjab India was
analyzed: The method of infant feeding as well as the infant's age
at the time of addition to solid food were recorded. The neonatal

mgrta;ity rate was 75/1000 live births. Virtually all infants who
died in the first few months of life did not receive breast milk.



ZEITHIN, M ET. AL, "BﬁEAST-FEEDING AréD NUTRITIONAL
TATUS IN E;;REsssn RB'AN_AREAS OF CREATE Ag_lkA
ﬁ%xppmes, coLoeY ofF Foop anD Nutr., 7:10%- 113,

] ° ’

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 malnourished,
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BanER, M, “BREAST-FEEDING: THE RQLEOF MULTINATIONA
SRPORATIONS N LATIN GMERICA," InTERNATIONAL T, HiTh,
' 2 6( o): 'OJ-E 6) 19

6.

The shift of multinational corporations which manufacture
infant formula from markets in industrial countries to markets in
developing countries has serious public health consequences due to
the high cost of formula and the scarcity of hygienic facilities
essential to the sterile preparation of bottle formula. Bader out-
lines the economi: and birth control advantages of breast-feeding.
Current efforts to regulate multinational advertising of infant formula
are reviewed and recommendations of actions which the health professions
and Third korld governments may adopt to combat this problem are made.

GReINER, T, BeeuLation Amn_EgucAume S IEGIES FOR..
LE_CEEDING PROBLEM, ?g?;LL NTERNATIONAL

WUTRITION MONOGRAPH SERIES NUMBER 4,

This 78 page monograph is the best source of information on
the promotional activities of infant formula manufacturers in developing
countries. The monograph includes sample advertisemenzs of formula
and pictures of billboards from developing countries. Greiner out-
lines techniques which companies uce to promote formula among the
health professions including hosting medical conferences and pro-
"viding equipment and samples to hospitals.

The monograph includes an extensive bibliographv and presents
findings from a study of "baby books" published by industry for
educating new mothers in child care. Due to a lack of resources
for publications, these books are often used in Third Wrld hospitals.
Content analysis of the books show many more positive references to
bottle-feeding than breast-feeding. ‘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

Mcnthly Milk Propensity to of

Wage Formula Spend on milk Wage

Tanzanial(1964) 132 Shs. 68 Shs. 0.51 512

(Latham) e -
Kenyal(1976) 150 Shs. ' 88 Shs.  _ 0.58 582
(Latham) B T e
Indial(1976) 120 Rs. 91.5Rs. ' 0.76 767

(Reutlinger and Selowsky) B e
Tanzania and Kenya data based on coscgqfﬂmappfabtﬁgedfﬁbwdé:ed;formula;
India data on cow's milk. St D R T e e T e



Heartngs ON THE MARKETING AND PRoMOTION OF INFANT FORMULA
IN DEvELoPING COUNTRIES BEFORE THE SUBCOMMITTEE ON
EALTH AND SCIENTIFIﬁ RESEARCH gF IH;’UNITED STATES
ENATE, WASHINGTON, D.C., 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 World 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 urben 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 must exposed to this practice was the
urban poor.

Post, J.E., IHe INFANT ForMuLA INDUSTRY: STRATEGY
§13Hg1uR§. AND : ORMANCE., PAPER FRbM'#Hi §$HO0L
OF MANAGEMENT, BOSTON UNIVERSITY, AucusT 19/7.

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
doctcws 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 marketing
practices of food companies than pharmaceutical companies which
sell infant formula. Post notes that infant formula companies
differ in their reaction to criticism of their marketing practices
ranging from denial on the one hand, to adaptive change. European
and Japanese infant formula companies are also discussed, o

RAQ, !?.R. "EUMAN BREA%I M%'K A§ CiM%RcIAL INFANT Foop,”
J. TRoP, PEDIATR., 23:286-288, 1977,
The author proposes that placing a commercial value cn breast

milk in media will promote greater interest in lactation especially
among the poor. Satisfactory lactation is possible in poor, under-
nourished women; however, improved nutrition, hormones and drugs can
promote adequate breast milk. Some mothers may be able to spare extra
milk for other infants who have to be artificially fed. Milk donors
may be paid partly with fuod supplements for themselves and their

own babies and partly with cash. According to La Leche League
International, a total of 22 breast milk banks were operating as of
November 1976 in the following countries - Brazil, Canada, Denmark,
England, France and the US.A,

Swepts Peptatric A?sgcgJ#T}ONB”AH WEDISH Cope oF ETHIcs
ARKETING QF INFANT FooDs gcm BAEnlaTR. SCan,
661287153395 ' '

This editorial reviews the general decline in breast-feeding
worldwide and notes the unfortunate recurrence of artificial feeding
where even the basic requirements for safe formula feeding are not
met, Codes of ethics for selling infant foods have been developed
by the International Council of Infant Foods and the International
Pediatric Association has urged member countries to introduce
appropriate 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 the
public, that all printed menus indicate thar only breast-feeding
should be given as the main component of meals for children under
four months of age, and that free distribution of infant foods as
a method of promotion not occur.
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AppeL, J, 4, AND KING, J,C, ” NERGY !lEEDs During PrREGNANCY
';“AND{LACTA%ION,” Jo OF Fam. oMM, HiTH,, 1. -18, 1979,

This is 3 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 the optimal birth-
weight, which is Somewhere between 3 and 4.5 kg,

It appears that women who gain little weight during Pregnancy

decreased mijlk production evepn 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

GLexrs, Jo A ?ﬁé& S;unv OF INFANI§§§EDING PracTICES IN

ATEMALA, P PuBLicaTIoN, .

Among the traditional indigenous peoples of Guatemala, breast-
feeding is a universal Practice and the child may seij} be at the
breast well into his or her third year of life. However, there has

een a rapid decline in breast-feeding in the Ladine villages in

the costal Plains of southern Guatemala, This decline can be
partially attributed to media campaigns by commercial infant formula
and powdered milk Ccompanies which have introduced and popularized
artificial feeding, Also, the increased éxposure to western medical
Services has resulteq in encouragement by an unenlightened medical
pProfession to employ artificial feeding,

A Surprising number of culturally defined beliefs that associate
breastqfeeding with different infant illnesses (such. as diarrhea)
are prevalent in the Population, The majority of women do not start
nursing unti} 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 vigarous 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 mijlk, This often results in avoidance of nutritious foods
by lactating mothers,



 HyTTen, R.g. AN LEﬁTCH, I, ”Paeeﬁganggs FOR_BREAST-
o {N HE HYSIO'OEY‘OF UMAN R?GNtNCY,
PP, ~-241, EprTed 8; vEo HYTTEN AND [, LEITCH,
OxForD: BLAckwELL, 1 1, .

The average increase in body fat of about 9 1bs. in pregnancy
mady represent the energy store of 35,000 K Cals, available for
mobilization for the production of breast milk,

VWHUGRAY; M, ﬁ. ET. AL, "The EFFFCT oF_ IroN STATU§ OF
 AND B PonTiaT Ry OF THAT OF Smar AVTs 0T BiRty
M;LK,”'ggrr.'J. i R., 59:829-0%0, 18

This study, conducted in two parts, attempted to determine
if maternal iron status influenced iron status of the newborn infant,
the iron content of breast milk and the iron status of the 6 month
old infant,

In the first part of the study, women were given a general
physical exzaination with special attention to clinical signs of
malaria and nutritional disorder. In the second part, the mothers,
their breast milk and their infants were examined 2 weeks and 6
months after delivery. BRlood samples were obtained from mothers
2 weeks postpartunm.

None of the women received dietary supplementations, medicinal
vitamins or iron during pregnancy or lactation, as these were not
available. Since famine conditions prevailed in eastern Niger
throughout the study, the women's diet was restricted largely to
millet, occasionally supplemented by small amounts of cassava and
Tice.

The women were divided into three groups according to their
iron status (g concentration and transferrin saturation). Twenty-
nine were normal, 33 were deficient and 7 had an iron averioad (these
women were members of a small band of nomadic Fulani),

No significant difference could be found between levels of
serum Fe, percentage saturation of transferrin and hemoglobin con-
centration of infants born to mothers in each group despite wide
maternal variations in Fe status. No significant differences were
noted between mean weights of babies born to all three groups. No
infants were anemic or Fe-deficient by Western standards.
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" Reap, M.S., ET AL s "MATERNAL NWTRITION AND INFANT HEALTH:
REPORT FBOM AN INTERNATIONAL ORKSHOP: UMMARYPOF A WORK-
AN

SHOP IN AJACHEL, GUATEMALA, ARCH 1979, " Ty RESS,
Jo OF CLINIC. NUTR, '

Eight completeqd Studies of interventions in maternaj Nutrition
were reviewed at the workshop. In general these Studies showed
that nutritional Supplementation increased birth weight in malnourished
Populations. Thig Was most marked when Supplementation was pProvided
during the third trimester. Increased birth weight leads to 3 reduc-
ticn in Perinatal ang infant mortality and effects subsequent chiig
development.

Whether the effects are due to added protein op energy is not
clear although €nergy would appear to be very important under the
life conditions of the population Studies,

This report makes clear the intimate connection between mater-

Long texm 8oals should include education fop better use of locally .
available foods, and the éncouragement of self%sufficiency in food
Production.



- SeqrT, S, ”Fson BELIEFg AFFECTING THE NHERﬁerNAL
) 9£us OF FEOPLE IN SIERRA LEONE,” CARE PwBLICATION,

Those warking in nutrition education in Sierra Leone will
find this information very useful, espacially as it relates to

which may extend into the second year of life. Some form of por-
ridge made from cassava or rice is usually given as a Supplement,

and lactating women includes taboos on eggs, certain types of

nuts, meats, fish, fruie, 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 fruits
and other foods such as honey, kolanuts, sweets, and salted foods.

ThgmsoN, AM, ET, AL, “Bopy WE1GHT CANGES DURING
REGNANCY AND LACTATION IN RURAL AFRICAN  (GAMBIAN)
MEN) BSTET. AND GYNEC, OF THE BRIT, (OMMON.,

P

Pregnant and lactating women in "bush" conditions tended to
loose 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 nid-August was 12 1bs,
(5.5 Xg.). The gain was roughly half as much at birth during
other times of the year. Birth weight season changes were not
significant,



Tomas,-J., AND ELLIS, F.R, "THE_HEALTH OF VEGANS DURING
o BREGK:ANC\'/,ﬁ 0 o 3 -4%X, 18775%

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 25.5
years (17-36). Although only 3% of vegans took iron supplements and
none took vitamin B;, 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 S 24 (86%) 36 (88%)
Still births/miscarriages 4 (14%) 5 (12%)
Toxaemia of Pregnancy e 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) 3.1% 0.8 3.3+ 1.2

VEMURY, M, AND Levine, H Nn_EaAgxlgﬁstlﬂAI
AFFECT Foop HABITS IN DEVELGPING ébUNTRIES: T ITERATURE

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. Whether 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 ExpgRE CoMMITTEE, "NUTRITlaN IN PREGNANCI AD LacTa-
TION," GENEVA: WoRLD HEALTH ORGANIZATION, 1965,

Diets of poor nutritive value have been generally associated
with low birth weights and high fetal and infant 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.

WRAY, J., "MATERNAL NUTRITION, BREAST;FEEDINEDAND INFANT
URVIVAL, IN EHIRJYANQ BEEBQDHSII%57 ITED BY
W.H, MoseLy., NEW YORK: PLENUM PRESS, 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.
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Baymsrac, N, EBIH%{ "NUTRITIOD} PRO‘BLEMS IN AFRACA,"
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REPARED BY g OR THE
EALTH STrRATEGY., 1973,

The section on infant feeding practices discusses the trend
away from breast-feeding to bottle-feeding in urban areas., The
negative health consequences of this trend are reviewed briefly.
Undernutrition, diarrhea and infant mortality result from practices
such as mixing contaminated water with formula, over-diluting milk
powder and feeding infrequently. Examples of infant feading
practices 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 CAUSES OF ROTEL ~CALORIE MAL-..
iy g gy o (17 R S

Food is plentiful in Balupe, Zaire households, so the causes
of existing malnutrition are not in food procurement or in agricul-
ture or food purchasing. Instead it is the use of available foods
and the methods of feeding young children which are faulty. Six
problems at Balupe are: (1) early weaning, (2) short interval
between pregnancies leading to early weaning, (3) diet of bulky
carbohydrate food with little protein, (4) use of thick porridges
and other foods difficult to digest, (5) custom of giving only small
portions of protein food to young children, and" (6) prolonged absence
of mothers during the day preventing regular nursing.

Brown, R.D., "HEANING Foops IN DeveLoPINng CounTRIES,”
ASHINGTON, D.C,: F%OD-AND Nu g};IOBUEOARD OF THE -

?TENM?ABEMY 'Og ﬁjl:lCESBG_ i 2 LISHED IN THE

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



- Cax, LW, "ErFe TOF ?UZPLEM,E?[CRX F'EE INGOON ‘SNFANT
. "QROWTH Iy AN GINAL FA C. 3CI,
i ’ ’

The weight charts for the six infants of a 20 year old Aboriginal
woman are examined, They all show satisfactory growth while being
exclusively breast-fed, yet all demonstrate growth failure following
the introduction of supplementary feeding. The double benefits of
optimal infant growth and delay in the next conception derived from
exclusive breast-feeding indicate its desirability for women in these
circumstances. The problems zssociated with supplementary feeding
and the non-utilization of family Planning methods are demonstrated
in the low maternal age at first pregnancy, the lack of adequate
family spacing during the mother's teenage years, excessive family
size and the impaired growth rate of the children. (Author's abstract).

R it ionca T TAgn AN, The Bty Deemyarioy

The majority of East African babies are breast-fed but none
of the fifty children with kwashiorkor in this study was receiving
any breast-feeds at all. Weaning had taken place abruptly in the
children with kwashiorkor due either to the mother's pregnancy,
return to work, or because no mother was present. Children with
kwashiorkor were less likely to be living with both parents than
was the control group. By law, a child in East Africa belongs to
the father. Consequently, if a nursing mother runs away from her
husband, she may abruptly stop breast-feeding and leave the child
with the father. .
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Cofehs HiSyp up osmgon, 1l "Bevin iy Hopuess; T
RS Copecmig T redapee W (R TR B

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 mothers
believed that breast-feeding should begin from birth. Eighty-one
percent of the mothers believed that breast-feeding should be continued
for a year or more. However, 58% of the mothers would introduce artifi-
cial milk within the first month after birth., Only 19% of the mothers
would give breast milk alone for the first three months.

P Sk v Gurne, ”;3§$Fé“gk§TFSSD AND UTRITION,
‘ ; e oS TIREEFeR

REGION,_MESSAGES gTHERs,’ W UWBLICATION,
Eﬁ?ﬁu?/76, PRIL 1977

This manual contains straightforward information about breast-
feeding in a question-answer format. Explanations are brief and to
the point and discuss the importance of breast-feeding. Some of
the aspects 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 used
as examples to show what combinations can be offered as nutritious
weaning foods.

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



’?Rd'ﬁAND,'M;GaM-'ET.‘AL.‘”BACTE IAL CONTAMINATION IN
| VTS9QITIONAL GAMBIAN WEANING Eoons,9 fuﬁ_taugal, 1:136-138,

Commercial milk preparations are virtually unknown in rural,
West African villages, yet infantile diarrhea is common and affects
the growth and general health of the infant, In the village of
Keneba, The Gambia, the custom is to breast-feed the infant for the
first 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 was
also made. At three months of age and above, the body-weight of the
infants fell behind the internationally accepted standard, intake of
breast milk fell and traditional gruels were used to supplement the
diet. Diarrheal disease started at three months and was common by
six months, although seasonal variation had an effect on the exact
prevalence, Supplementary gruels given were frequently heavily con-
taminated with potentially pathogenic microorganisms. Cooking water
was also highly contaminated, The practice of cooking a large amount
of food at one session, keeping the leftovers for eight hours after
preparation and storing the foods at ambient temperatures is the major
reason for the high level of contaminated weaning foods which cause
weaning diarrhea.
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SAARINEN, U, "Mgep For_IRoN SugphEMENT TION IN Iygm;;
ON | ROLONGED REAST-FEEDING," J, OF PEDIATR,, 335:17/-
180) []

This was a lengitudinal study in which 56 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. While 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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The purpose of the Conference was to suggest ways and means of
enabling the working mother to combine her two roles - those of a
mother and a productive worker - with the support of necessary
legislation and social measures.

The recommendations included the recognition of the dual role
of women, in that they have the right to work outside the home and
bear children as well. Some of the measures suggested included a
minimum of three months maternity leave, the development of social
support services suited to and beneficial for both mother and
child in different societies, and the provision of suitable facilities
for the working woman to breast-feed her child. The cost of any
measures instituted should be the responsibility of the society or
community as a whole, and not fall on the employers or the working
mothers. Prolonged breast-feeding was considered to be a more
effective method of fertility regulation worldwide than the use of
other forms of contraception, However, it was decided that advice
on preventing unwanted pregnancies and the provision of suitable
forms of contraception should be part of the supportive measures
available to the breast-feeding, working woman.

g, S,0, "BIRJH I S C:
Aygggﬁgig9§ULATlgéTzH NTERVAL STUDY IN A JLT?R&%%KQ;IABLE

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

The average Nigerian woman has a long reproductive period which
often begins at age 16 and continues until she is 42. However, it is
not socially acceptable for both a daughter and her mother to nurse
an infant at the same time.






FrRIscH, R.Eigg':'PoEal__%fong?on INTAKE, AND FERTILITY,”

In an historical analysis of data from mid-Nineteenth Century
England, Frisch examines the hypothesis that poor nutrition and hard
living conditions may explain the relatively small size of the com-
pleted family of lower socio-economic classes in England during the
mid- 1800's. A shorter and less efficient reproductive span (for
example, later menses and earlier menopause in women) could account
for 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 undernourished
human beings are less fecund than well nourished populations, this
can be regarded as an ecolagical adaptation to reduced food supplies.
The historical data do not rule out the possibility that contracep-
tion (such as coitus interzuptus) explains the lower fertility of
the lower classes in Britain in the mid-1800's.

G Y 4 C‘ E U ] u
N e g

-y

Iranian women of low and middle socio-economic status in a population
where failed lactation is a serious problenm. Dietary intake was
assessed by the 24-hour recall. The middle class ate more animal
pProducts, fruit and vegetables. Soth groups had a nutrient intake

of less than 80% of FAQ recommendation of energy, Vitamin B, folacin,
calcium, iron and zinc, Significant differences were found in hemo-
globin, hematocrit and total serum protein. Adequacy of lactation
correlated well with Postpartum weight and percent of standard weight
for height in the low socio-economic group,

GefssLE , C, ET, A . LA P .
, {Iji ?598NAL FA%TORS;STﬁ;ég? ﬁ?DCL?ﬁ?Nnﬁgg.}N3£5i897-

The serum lavels of vlacental lactogen, growth hormone, cortisol,
and thyroid hormones were measured in two groups of pregnant women
from low and low-middle socioeconomic areas of Teheran. The pur-
Pose was to examine the relationstip of these hormones to adequacy

Iranian women. The hormones were measured two weeks before the
expected delivery and 3 months after delivery, Significant differences
were found in the biochemical parameters between socioeconomic groups.
Yemoglobin and serum albumin values were lower and all the globulin
fractions (excepto¢s globulin during pregnancy), growth hormone and
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cortisol were higher in the low than the middle socioeconomic group,
both during pregnancy and postpartum. The levels of growth hormone
and cortisol were significantly lower in subjects with adequate
lactation than inadequate ‘or ceased lactation. No correlations

of a reciprocal relationship between growth hormone and prolactin,
Consequently, these hormones may be a link in the chain between
the urban environment, malnutrition and lactation failure.

Bl (e ST Gl ey iy
GynaEC,, 1 :§§~§9,"1§7§2 ’ '

Basal serum pProlactin levels were elevated up to 66 weeks post-
partum in lactating amenorrhoeic women. The Serum prolactin level in
fully breast-feedlng women was significantly higher than i women who
were partially breast-feeding. The mean basal serum prolactin level
in meénstruating, lactating women wags significantly higher than the mean
level in women who had weaned and had normal meénstrual cycles, The
rise in prolactin due to suckling was seen Up to 66 weeks postpartum.
The marked variability and lack of reproducibility of individual
suckling responses may obscure the importance of prolactin secre-

tion in the postpartum period. Nevertheless, this study confirms that
Prolactin secretion is increased in women with prolonged lactational
amenorrhoea. .(Author's abstract),

KayaL, I, Er, AL, ”C81N5CAL, BrocHEMICAL, AND EXPERIMENTAL
B O i

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



KNggEé& Jy lggffilzfiiggTelgyy‘POPULATION GROWTH,

Abandonment of breast-feeding in parts of the world where
contraception is not in common use may mean both nigher birthratas
and, especially among the poor, higher infant death rates. In this
- article estimates of the magnitude of these effects are made.

R R gy o e

This paper reviews present knowledge of mechanisms influencing
the maintenance of infertility associated with lactation, including
the hormonal control of lactation, and the status of the hypo-
thalamopituitary gonadal axis during the period of lactational amenor-
thoea. Thke relationship between lactation and lactational amenorrhea
is 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 early
and the intensity of breast-feeding is reduced, the birth interval is
reduced to under three years. This results in an increase in the
number of children born in the reproductive lifespan of women and a
consequent increase in population growth.

PREMA, K, -ET, A% ”%A57A§62N AN9 FERTILITY,” AMER, J, OF
LIN, NuTR,, 32:1798-1303, 1979, 4 |

A study of 1079 urban hospital attending women was undertaken
to evaluate their breast-feeding practices. Prolonged (mean duration
of lactation 19.8 months) and successful lactation (failure of lacta-
tion occurred in only 3.5%) was common among this group. But a
trend toward shorter duration of breast-feeding was found among the
educationally and economically better off segment. There was very
good correlation between mean duration of lactation, lactation
amenorthea, and interpregnancy interval, Therefore, it is possible
that 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 turn
resulted in "fixed" duration of lactational amenorrhea and inter-
pregnancy interval under conditions of unhindered lactation and
uncontrolled fertility. Conception during lactational amenorrhea
was low (7.7% but once periods were reestablished, lactation
offered very little protection against conception.
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Weight gains in pregnancy in the women studied averaged 6.5 Kg
though dietary intakes did not increase significantly. Even during
lactation when calorie needs are greatest, dietary intakes were not
commensurate with the levels of nilk produced (average 700 mi. per

RoEA, F., ;?55?5165 ?’TS}GG MoTive For FamILy PLANNING,

Breast-feeding provides a degres of protection against pregnancy
and is important for infant nutrition and survival. Reviewing 86
anthropological studies, Rosa found 20 societies which observed taboos
on intercourse up to one year after delivery of a child. Sixty societies
observed a taboo for more than one year. Because of the desire to avoid
pregnancy during breast-feeding, this is a highly desirable time to
introduce contraceptives. An estimated 35 million couple years of
protection from conception are provided annually by breast-feeding in
developing countries, a figure larger than the number of couple years
of protection provided by all family Planning programs put together.

THomsa s felle BT AL, “LACTATION_AND Ripg UCTION,”
BUCC, W5 W, et RS 198,AR Ao
This article is a review of the literature on the effect of
lactation on fertility and the effect of contraception on lactation,
Comparing data from several countries, they conclude that for the
individual, lactation would be an unreliable contraceptive, but that

sustained lactation does reduce fertility in populations. The litera-
ture on the effect of contraceptives on lactation is inadequate, however.
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The extent of the prolactin peak is proportional to both the
length of the nursing interval and the intensity of the stimulus
(sucking). Secretion of prolactin is greater when both nipples are
stimulated simultaneously, Secretion of prolactin seems to be moderated
by changes in hypothalamic dopamine turnover - excess dopamine is
inhibitory 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 come
Pleteness of breast emptying., The child-spacing effect of lactation
appears to be declining in developing countries with a decline in
breast-feeding and socio-cultural changes such as urbanization. This
trend is ominous as it means increased fertility in already poor
countries.

WiNIkorF, B, “NutRITION, PoPyLaTION AND HEALTH: Som
TMPLICATIONS FOR Soucng gs_mv_c_g, 280:585—5‘02, ]578.
The advantages of breast-feeding over bottle-feeding in both
developed and developing countries are reviewed. Breast-feeding
has become 2 point of intersecting interest between nutrition and
population experts because of its physiological relation both to
child health and to fertility. The decline in breast-feeding and
possible explanations for this trend are examined, The author
States that breast-feeding appears to be on the increase in
societies where women's options to work outside the home have
expanded significantly. Sections on child survival and policy
regarding health and nutrition (with emphasis on breast-feeding)
are also included. ' '
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AMERICAN ACAEEM%qgf QSEEgBEfCig7§§BEAST-FEEDING, |

PEDIATR.,

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.

3.

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

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 ahout breast-feeding should also be presented in
public communications media.

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

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.

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

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.
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involved at each of the following Stages is PTesented: )) making
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hospita] Practices which pPromote rooming-in and allow more flexible
time schedules ip the maternity wards, including self-demand feeding,
Also, better information is being offered to mothers aboyt the ad-
vantages of and Possible probleps connected with breast-feeding. At
the same tipe advertising of breast milk substitutes has become

duly Testrained,



BIermAnN, G. “Rooming=IN AND YUR " Pgy .
GBsTeTh, 0518001 300, 877 ¢ INChenaysLomYaLENe 1y

Highly technical and computerized labour rooms do not meet the
needs of the mother for close personal contact with her baby and
for close personal caring. The mother must be psychologically pre-
pared for pregnancy and birth, the father should be admitted into
the labour room and rooming-in of the mother and new born baby should
be 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 important
. for the child's development. These practices are related to diminished
infant mortality. In the Federal Republic of Germany, 105 maternity
hospitals and wards allow mothers and new born babies to be together
without restriction.

_Cohss, E.C, ET, A§:IZ§ECREQ§éNG PREVALENCE oF BRreasT-FEepineg,”

Two studies were performed in Middlesex, England to determine
the prevalence of breast-feeding following a promotional campaign in
1977 as compared to 1975, All women delivered in the hosptial during
one month of each year were studied at one and three months after
delivery as to whether or not they were breast-feeding. The pre-
valence of breast-feeding increased from 25% to 40% at three months
of age. Both the incidence and duration of breast-feeding increased
significantly with appropriate encouragement.
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‘Weeks since delivery
Propartion ot the poapulation of pritniparous oe multiparous mothers in

surveys wno were beeast-feeding their infants (cotally or partially) up to
tliere montns alter delivery.
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The present series of studies, made between 1972 and 1975, has
shown that existing routines in the maternity ward, such as weighing
the baby before and after breast-feeding can inhibit the establish-
ment of lactation and increase the number of early failures. Giving
information to the father in the maternity ward may be an important
factor in promoting breast-feeding, as judged from the findings on
duration of breast-feeding and from the mothers' comments. The
greatest effect observed was that of skin-to-skin and suckling con-
tact during the first hour after delivery, which increased the median
duration of breast-feeding by 2% months. These findings illustrate
that existing routines during the neonatal period should be re-
examined as to their influence in promoting or inhibiting breast-
feeding. (Author's abstract).

GuERt, M, Er. Ak' "BREAST-FEEDING CAMPAIGN AND HospITAL
AC

!RAiTICESEAS T?R 3:5§EST1597665 oF YEANING,

A comparison of the results of a 1974 Breast-Feeding Campaign
and hospital practices in Trinidad and Tobago on the age of weaning
were studied in this paper. The age at which weaning had been com-
Pleted was then compared with the ''recognition score" (recognition
of breast-feeding ads and agreement with the message) and with
whether or not the child had received a bottle in the hospital
before the first breast-feeding session. Results showed that there
was an association becween whether or not the bottle had been intro-
duced by the age of 2 months and the recognition score. A highly
significant association was found between whether or not weaning
had been completed at the time of the second interview and whether
or not the child had received something the first nursinz session,
but no significant association was found with the mother's recognition
score. ‘

IMIDAD, LL, M, HLTH. ORGAN., ) 1

n A campaign to promote breast-feeding was organized in 1974 by

a Housewives' Association in Trinidad. This article provides an
assessment of that campaign, based on interviews with mothers :
delivering babies at Trinidad's two largest public hospitals just
after the end of the campaign.
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Analysis of these interviews indicates that the campaign reached

a large proportion of the target population. A close relationship

was observed between the respondents' exposure to mass media and their
knowledge concerning breast-feeding and the value of human milk. There
was also a positive correlation, significant at the 10% level, between
avoidance of bottle-feeding before infants were two months old and
maternal familiarity with the campaign's media messages. (Author's
abstract).

G E, H|A| y ) e "INF F E D -
PIRIRG At RATTONACE, 7" _Teoen Bebeaoe DSCISIONEe 177,

‘ A group of 226 unmarried girls between eight and twenty-one
years of age (from both rural and urban areas of Central Pennsylvania)
‘participated in this study to determine if young girls give thought
to the question of infant feeding during adolescence and which con-
siderations influence their choice. Among 20 percent of the 8-11
year olds who chose breast-feeding as the preferred method only half
were able to explain their choice (49% chose bottle feeding). Of
the 12 to 14 year olds, 54 percent indicated bottle feeding and 43
percent breast-feeding as the most appropriate method. Among the
oldest group from 15 to 21 years of age, 69 percent preferred breast-
feeding while 21 percent chose bottle feeding. The results showed
that unmarried girls not only think about how they will feed their
babies but reach a decision considerably before pregnancy. This
suggests that information regarding infant feeding should be pro-
vided in the elementary and secondary school curricula and that
health personnel be prepared to lend guidance and support to mothers
in reaching and maintaining a decision which greatly effects the
health of their children.

JeLLIFFe, D.B., “B it
EED.LAI&.; 9E19\§I98,I Lfgéﬁ? THE WoRLD PROTEIN Gap,

Under average conditions in most developing countries, artificial
feedipg is hazardous because of expense and hygiene. In tropical countries,
especially, breast milk provides a rich, economically irreplaceable source
of good quality protein. To control the decline in breast-feeding, the
Status of breast-feeding should be raised, girls should be educated to

its value, and unsuitable advertising of breast milk substitutes should
be controlled.
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should include 4 major components: a) information and education,
modification of health Seérvices, c¢) modification of infant-£food

the first s to 6 months of life, However, if the growth curve of
an infane begins to flatten oyt by the third month, the decision to

POsSsSIBLE MODIF!CATIONS IN HEALTH SERVICES
BDESIGNED To PROMOTE BREAST FEEDING IN A CoMmuniTYy

Sgalth Service

Modifications

Pranaral Care

Information on breast feeding, preferably from breast-feeding mothers. 8reast Preparation
Matarnai gier, Emotional Preparation for lapoy,.

Pueroeral Care

Avoid maternal fatigue/anxiety,fpain (e.q. allow mothers to eat in early iahoyr, avoid unnacessary
episiotomy, arow relatives ang visitors, énsure privacy and reiaxed itmasphere, organize day

with breast feeding in mind),

Paossible, avoid unnecessary maternal anaesthesia, allgw permissive scheduyie and :ooming-in),
Provide lactation “consultants” (advisers), preferably womaen Wwho have breast fed. Allow for
ddequate “lying-in period”. In hot weather, give axtra water to baby by drooper or spoon.

Stimulata lactation (e, 9. give no prelactaal feeds, schedule ‘jrst braast feeding as soon as

o Premature Unit

Usa expressed breast milk, Preferably fresh. Promote contact between mother ang baby with
darliest possible return o direct Dreast feeding.

Childrens’ Wards

Provide accommocdation in hospitat or nearby for maothers gof breast-fed babies,

~oma Visiting

Health Centre

Allow Supplementary fgog distribution (e, g.. formulae ang Weaning foods) gnly accordin
0 cefineg, locally relevant oolicy.

General

gnsure Supporave atmosphere from all seaff. Avoid promation of unwanteq COmmercial infan
foods (e, 9. samples, postars, Calendars, brochures, 2tc.). Adopt minimal bome-feeding policy
and practical health education concerning “biologicai %reast feecing”. .




Keme ERLING, S §5 "SUPPORTING PREAST-FEEDING,” PEDIATR.,
b3:60-63. 197, -

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 failurec 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. ’

Lozore, B, ET. AL, “THE MoTHER-N R HIP:
OE?MITS OF X.DAPTABIL?TY,9 ijoEEng?graszgi??flﬁf 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 beforc 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 parents' 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.
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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 receivad only the pretest
and posttest. The evaluation indicated that medical students who read
the monograph either with or without viewing the videotape, made sig-
nificant improvements in their knowledge scores and rated their knowledge
level higher. The effect of these materials on attitudes was signifi-
cant,

«SA&ARIYAf EM. Er. AL, “DurATION OF BREAST-FEEDING AFTER
2??&51:Ti£1f71898?"° FREQUENT FEEDING, Iuﬁ_faugﬁx,

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 111 pregnant women selected for the study were primiparous
and had already decided to breast-feed. Women were randomly assigned
to one of four groups, each with one of the following feeding
instructions: 1) baby put at breast within 10 minutes 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. BRabies 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. '

SJoL1p, S, EE. AL, ”ﬁAﬁTORS ELATED To_EARLY TgRM&Hgfgim
8575REAST- EEDING," ACTA, PAEDIATR, ScaAND,., 66: 1,
]

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 =p" (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 tn breast-feed
longest. (Author's abstract).




TecHNICAL GEOUP MEETING_ON TEGHNIQUES To PRoMOTE BREAST-
EEDING. PRELIMINARY DRAFT UIDELéNES FOE DEVELOPING
ECHMIQUES gg ROMOTE SUCCESSFUL BREAST-FEEDING,
ARBADOS, 1979,

This paper, elaborated by authorities on breast-feeding in the
Caribbean, incluaes guidelines for promoting breast-feeding through
legislation and national development programs in health and education.
The nature of the problem is analyzed as being a widespread occurrence
of malnutrition, particularly marasmus, in young children. The
causes are seen as the decline in breast-feeding and the concommitant
increase in bottle-feeding due to formula promotion by the infant
formula industry and uninformed health professionals. \‘bmen entering
the 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-feeding
in medical schools and health clinics as well as the suppression of
contrary forces. Ideas and techniques for the promotion of breast-
feeding by the ministry of education and the legislature are also
discussed.

M TIPS o i Ol

A retrospective survey of 34 breasc-feeding mothers was con-
ducted one year after each woman had finished classes in conventional
prenatal and Lamaze classes., There were 22 primiparas (65%) and 12 °
multiparas (35%) in the group. Ouly 25 of the women surveyed had
attended the optional classes on breasc-feeding.

Data on duration of breast-feeding showed that 6 women (32%)
breast-fed for less than 6 weeks (Greup 1), 11 women (32%) breast-
fed from 6-23 weeks Group II) and 17 women (50%) breast-fed for
24 or more weeks (Group III). All € womon who took an entire series
of 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 introduced
formula about 2% weeks after delivery and the long-term lactation
group (Group III) waited an average of 8.1 weeks before they gave
the first bottle of formula (once weekly or less often).

The short-term lactation group was influenced more by advice
from doctors and nurses. However, many of the women expressed dis-
satisfaction with the breast-feeding counseling given by professionals,
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