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PREFACE

At the 16th Meeting in Geneva, September 1969, the FAO/WHO/UNICEF
Protein Advisory Group recommended the establishment of an ad hoc
Working Group on Feeding the Preschool Child. The ad hoc Group has

since met in Geneva on two occasions, December 1969 and September 1970.
The list of participants is given in an Appendix. The report which follows is
based on the deliberations at the two meetings and was approved for
publication by the PAG at its 18th Meeting in Rome, 9-12 February 1971.

On the initiative of the ad hoc Working Group, a Manual on Feeding
Infants and Young Children, with special attention to home-prepared
weaning foods, has been prepared by M. Cameron and Y. Hofvander,
The PAG, at its 18th Meeting in Rome, 9-12 February 1971, also
approved the publication of the Manual. Following a proposal from the
ad hoc Working Group, the PAG has recommended the holding of a
study group meeting on ""Milk intolerance - its prevalence and public
health implications" during 1971. It is also planned to hold at least one
more meeting in 1971 of the ad hoc Working Group on Feeding the Pre-
school Child to consider several new topics.
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FEEDING THE PRESCHOOL CHILD

REPORT OF A PAG AD HOC WORKING GROUP

1._ NUTRITION IN UTERO
1.1 Introduction

The necessity of providing an adequate diet for the pregnant woman
has been reviewed extensively in the medical literature (1, 2).
Calculated from the WHO/FAOQ recommendations for dietary
allowances, the additional amounts of nuirienta for a woman with

& gestation period of 280 days and lactating for 180 days (total

460 days) is as follows:

Calories 219,200
Protein, NPU 70, g 6,400
Calcium, g 176
Vitamin D, 1. U, 168, 000
Vitamin A, mcg 90, 000
Ascorbic acid, mg 9,200
Folate, mg 74
Niacin equivalent, mg 1,540
Riboflavin, mg 90
Thiamine, mg 100

The figures may be used as desirable targets for those responsible
for national or regional food policies.

Nevertheless, the subject of maternal-foetal nutrition remains

difficult to interpret because of the many interrelated factors in

the outcome of pregnancy, such as physical work during pregnancy

and other physiological and pathological stresses. Besides, sufficient
information is not available on the effect of maternal diet as related

to general health of the woman during pregnancy and between
pregnancies; foetal growth in utero; birth weight of neonate; and

quality and quantity of breast milk produced. The available information
on the subject has been recently reviewed (3),



1.2 Clinical evidence

Women from lower socioeconomic strata appear to be more vulnerable
during pregnancy than women living in more favourable environments,
Among the former are found:

a) A higher rate of low-birth-weight babies, which is true both in
comparisons between countries and in comparisons between
populations of differing levels within countries (4).

b) A higher incidence of toxaemia of pregnancy, especially among
malnourished women and young primiparae (5).

¢) A high prevalence of anaemia (defined as less than 1l1g haemoglobin
per 100 ml), though the interpretation of haematological data is
complicated by the physiological haemodilution of pregnancy. To
prevent iron deficiency and anaemia, the WHO Scientific Group {6)
recommended that 60mg of iron should be given daily throughout
pregnancy and lactation; in regions where folate deficiency is
prevalent 100mcg of folate should also be given,.

1.3 Anthropome{:ric evidence

1.3.1 Maternal height. Good correlations have been found between
socioeconomic and nutritional status and the height of individuals
within a community. Perinatal mortality rates are lower in tall
women than in short women and tall women give birth to larger
neonates (7).

1.3.2 Weight gain during pregnancy. Physiological adjustments occur
early in pregnancy and reserve body fat is laid down, which,
it is believed, will subsidize lactation if the maternal diet is
low in calories (B).

In most developed countries the expected average weight gain

is 10-12 kg. Charting weight gain has been found a useful

device for monitoring progress of the pregnancy. In developing
countries, however, weight gains may be only of the order of

2-7 kg and in some instances no weight gain has been reported {9, 10),
Infants born of these mothers are likely to have a lower birth weight,



1.3.3 Maternal weight for height. The ratio of maternal weight to
maternal height is also of great importance. Obstetricians
have stressed the vulnerability of the underweight as well as
the markedly overweight woman to pregnancy complications
and a poor pregnancy outcome (11),

1.4 Effect of repeated Pregnancies on maternal nutritional status
and that of neonate

The desirable interval between Pregnancies is at least two years,
since the cumulative effect of repeated pregnancies may lead to a
general "maternal depletion syndrome". Information on the relation-
ship between maternal nutrition and foetal stores is scanty.

A statistically significant relationship has been shown between the
number of pregnancies and maternal and infant death rates (12).

In countries where a high infant mortality rate exists, repeated
pPregnancies are likely to occur, resulting in an increased maternal
morbidity and mortality rate. Also, in families with closely-spaced
Pregnancies, surviving children will more likely develop protein-
calorie malnutrition because of an inadequate diet and other stress
factors than in those with well-spaced pregnancies.

Conversely, birth spacing measures can help not only in the
maintenance of good nutrition in the mother, foetus and neonate

but also help to maintain lactation, However, oral contraceptives
containing high doses of oestrogens taken soon after delivery may
unfavourably affect the duration of lactation. Though successful
lactation seems not to possess a reliable contraceptive effect,
further studies are required to understand the complex relationship
between successful breast feeding and contraception.

1.5 Effect of diet in pregnancy on lactation

There is some evidence that changes in the composition of breast
milk occur when the diet of the nursing mother is markedly inadequate.
However, there are not many reported studies which indicate the
effect of diet in Pregnancy on the composition and output of milk.



Available data suggest that during early lactation, water-soluble
vitamins and vitamin A content of breast milk may be influenced
by the intake of these nutrients during pregnancy. Severe dietary
stress during pregnancy may affect the production of breast milk
and reduce the period of lactation,

1.6 Effect of maternal diet on neonatal weight

To date there have been very few adequately controlled studies in
less developed countries and the ones undertaken in more developed
countries have shown equivocal results, apparently because large
populations with marked malnutrition are not found in these countries.

Follow-up studies on infants soon after birth and studies on twins
provide convincing information that the small-for-date infants,
those with low weight for gestational age at birth, may frequently
suffer from long-term developmental sequelae in the form of back-
wardness in physical growth and intellectual performance (13, 14, 15).
The sequelae are due, at least in some, to developmental defects
acquired during intrauterine life, which may be of a genetic or an
infective origin. However, the more important problem is what
are the long-term developmental consequences of malnutrition
during intrauterine life caused by factors extrinsic to the foetus.
Observations gathered by the WHO in its study of low birth weight,
which involved thirty-seven countries, indicate a widespread
occurrence of small-for-date infants. There is a great need for the
collection of more data, such as anthropometry of both mothers
and neonates including birth weights, uasing carefully checked
instruments and wherever possible, extending the observations by
following up the growth and development of the infants.

Maternal malnutrition is only one of the several factors which has
been associated with a low birth weight, However, a diversity of
other factors are known to affect the weight at birth. For example,
placentae infected with malarial parasite have been shown to be
associated with low birth weight of infants (16). While such findings
emphasize the importance of several factors which influence birth
weight, these observations leave several questions unanswered.
What is the significance of low birth weight? To what extent can



birth weight be improved and neonatal development helped by specific
nutritional measures during pregnancy? To get practical answers to
these questions, systematic studies must be carried out in different
regions where food supplements are distributed to pregnant women to
determine the effect on pregnancy outcome, birth weight, and necnatal
growth and development. The choice of the supplement requires careful
consideration and will depend on the prevalent deficiency, whether
calories or proteins or both., What is the relative importance of
calories and proteins? And when and for how long does diet need to

be supplemented to influence pregnancy outcome, lactation and post-
natal performance optimally? Could this possibly lead to dystocia?
What is the rational and practical approach to some less severe,
culturally-defined dietary limitations in pregnancy? Is it possible or
desirable to delineate an optimal range of birth weights for particular
communities in relation to maternal stature and genetic potential and
survival of the child? In Guatemala, village children with birth weights
below 2100g have been shown to have a greater neonatal and postnatal
mortality than children born with higher birth weights (17).

1.7 Research areas

The above discussion points out the need for more careful and well-
planned studies to clarify many issues. The primary need is to get
more information on food consumption throughout pregnancy and
lactation. Well-controlled trials in different less developed areas,
where various types of maternal malnutrition are prevalent, are
necessary to evaluate the benefits of supplementation, Studies using
newer biochemical techniques may help to obtain data on foetal
development and foetal stores and role of the placenta in the nutritional
relationship between mother and foetus. Further work is also required
to understand the effect of maternal diet during pregnancy and lactation
on milk composition,

1.8 Advice on the maternal diet

Realistic advice must be given the mother regarding a diet based
on locally available foods which is nutritionally well balanced,
including concern for calories, proteins, minerals and vitamins,



and which is culturally acceptable and within economic reach.

The nutritional concern in pregnancy should also be integrated with
still broader concerns such as education for family planning, for
prevention and management of infections, and for avoiding heavy
physical labour in the latter part of pregnancy. It can be expected
that these approaches will greatly contribute to the improvement
of preschool nutrition, not only by improving foetal nutrition and
the outcome of pregnancy but also by ensuring maternal resources

for lactation., A live and lively mother is needed for the care of
her infant.

2. NUTRIENT REQUIREMENTS OF INFANTS AND YOUNG
CHIL.DREN

2.1 Introduction

Growth during infancy and early childhood involves a great increase
in body size, a rapid gain in weight, alterations in body composition
and adjustments in physiological functions. During early infancy the
above changes take place at a high rate, decreasing rapidly during
the first year and more gradually afterwards. The nutritional
requirements during early life, expressed on the basis of unit body
weight, are therefore comparatively higher than those of adults.

Healthy full-term infants receiving only breast milk from well-
nourished mothers are reported to grow satisfactorily during the
first four to six months after birth, The nutrient content of the

daily output of milk (on a gross average about 850ml when the infant
is 4-6 months old) may, therefore, be accepted as an estimate of
the nutritional requirement of infants of four to six months of age.

2.2 Energy requirements

Apart from the needs for growth and maintenance, energy is required
by the infant for chemical maturation and for body activity. The
variation in calorie requirements among infants is largely due to
differences in their body activity, In a study by Rose and Mayer (18),



during a 4-6 month peried, it was found that the calorie intake of the
infants was more closely related to the degree of activity (as measured
by a special "actometer'') than totheir size and not at all related to
growth. The lowest intake in this series of 29 infants was 84 cal/kg and
the highest 134 cal/kg per day.

The Joint FAO/WHO Expert Committee (1971) recommended 120
calories per kilogram body weight for infants up to 3 months; 115
between 3 and 6 months; 110 between 6 and 9 months; and 105 between
9 and 12 months (19). For children between one to four years inclusive,
the Committee recommended 1350 calories per day.

2.3 Protein requirements

Protein is required for maintenance of tissue, laying down new tissue
and for maturation. Reviewing the results of various studies on the
amount of protein ingested by infants from breast milk or cow's milk
which supports satisfactory growth, the Joint FAO/WHO Expert
Committee (19) concluded that the following figures cover the protein
requirements of infants and would provide for the full range of individual
variability in terms of either breast milk or cow's milk protein:

up to 3 months - 2, 25g per kg
3-6 months - 1, 82g per kg
6-9 months - 1, 62g per kg
3-12 months - 1. 44g per kg

The protein requirements of infants are expected to be similar if

other animal proteins are used, after suitable processing for use

by infanta, Yanez et al.(20) have shown that the growth of two-month-
old infants was normal with an intake of 2, 5g of adequately processed
fish protein per kg body weight. Further studies, testing other
varieties of processed animal proteins suitable for infant feeding, are
necessary. In the case of vegetable proteins, which are known to be
deficientin one or more essential amino acids, the protein requirement
must be based on essential amino acid composition and the ability to

meet the essential amino acid requirement rather than on the protein
content of the food,



There are a few publications on the amino acid requirements of
infants. In nearly all of these studies, the amino acid requirement
has been determined under special conditions. Based on the results
of these studies, the Joint FAO/WHO Expert Committee (1971) {19)
has developed a requirement pattern as follows:

TABLE I

Amino Acid Requirement to Support Growth in Infants Under
6 Months of Age {19)

Quantity provided
by human milk at

Amino acid ROQl;;.:' e/x:l'lent a protein intake of
mg/kg/cay 1.6g/kg/day
{mg/kg/day)
Histidine ) 28 42
Isoleucine 70 74
Leucine - 150 149
Lysine 103 103
Methionine 29 34
Cystine 33 34
Phenylalanine 6l 67
Tyroaine 68 70
Threonine 87 69
Tryptophan 17 27

Valine 93 88




It will be seen that the requirements arrived at in the experiments
were generally similar to those calculated from the composition of
breast milk except for threonine, tryptophan and histidine, Since
breaat milk is adequate for growth of young infants, possibly the
requirement of threonine arrived at from experiments may be some-
what high. Similarly, the tryptophan and histidine values might have
been underestimated in the experimental values. The amounts present
in 1.6 g breast milk protein are accepted by the Joint Committee as
the best estimate of amino acids needed per kg infant body weight.

Even if the amino acid pattern is satisfactory, vegetable protein
foods intended for infants and young children must be properly
processed to ensure adequate digestibility and to minimize their
bulky nature, which might prevent infants from consuming sufficient
- amounts to meet their protein needs. Although the value of certain
processed products based on soybeans in the feeding of infants has
been established, further studies are needed on the metabolic
aspects of feeding various proteins of vegetable origin to infants
under six months of age, Small quantities of animal protein
concentrates could be added to such vegetable protein foods to
improve protein quality.

For children between one and two years, the FAQ/WHO Expert
Committee (1971} has recommended 1,27 g protein per kg per day
from egg or milk.Forchildren between 2 and 3 years, the recommended
intake is 1.19g per kg/day from the same sources. Proportionately
greater quantities are needed if the protein used is one which is
incompletely utilized. The intake capacity of children in this age

group may not allow the provision of adequate protein of NPU below

60.

2.4 Fat requirements

There is evidence that humans require small quantities of poly-
unsaturated fatty acids. Deficiency of esasential fatty acids has been
produced experimentally in human infants when linoleic acid accounted
for less than 0. 1% of total calorie intake (21). When essential fatty
acids are provided at about 1% of calorie intake in normal infants, skin
manifestations of essential fatty acids deficiency do not appear and
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rates of growth are as rapid as those of infants receiving higher
intakes of linoleic acid. However, there is no information on the
requirements of fat during infancy and childhood. Exclusively
breast-fed babies receive nearly 50% of the calories from fat.
Also, the linoleic acid content of human milk is nearly five times
higher than that of cow's milk. Unsaturated fats and those contain-
ing medium- and short-chain fatty acids are better digested and
absorbed by infants and children than those with saturated long-
chain fatty acids. The absorption of fat-scluble vitamins,
especially provitamin A, is facilitated by dietary fat.

The calorie density of fat appears to be important during early

life when energy requirements per unit body weight are high. Fat
also improves the palatability of the food, Based on these
considerations, it is recommended that some quantity of fat be
included in the diet of infants and children, preferably fats with
short- and medium-chain fatty acids and containing the essential
fatty acids. A level of fat contributing 50% of the total daily

calorie intake may be aimed at for infants and not less than 25%

of the total calorie intake for children between one and three years.

2.5 Carbohydrafe requirements

There is no information regarding the carbohydrate requirements

of infants and children. An infant fed exclusively on breast milk
receives nearly 40% of the calories from the disaccharide lactose.
This may serve as a rough guide, although the intake of carbohydrate
calories has to be raised proportionately if the fat intake is reduced.
Depending on the fat calories supplied, 40 to 60% of the calorie
requirement may be given in the form of a suitable mono- or
disaccharide during early infancy. Infants fed milk receive lactose
as the main carbohydrate source. Though lactose seems to stimulate
the absorption of calcium in the small intestine, it does not seem to
possess any other advantage and may therefore be replaced by
glucose or other mono- or disaccharides, For older infants and
young children, the amount of carbohydrate calories may be around
60% of the total and may be provided largely in the form of starch.
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2.6 Mineral requirements

With the exception of iron, the breast-fed infant is adequately
Provided with all minerals and it may be assumed that the quantities
received through milk are well above the requirements, at least
during the first part of infancy. Additional iron has to be provided
after four to six months for all children. The WHO/FAO Expert
Group (22) recommended the following iron intakes for infants and
children.

Animal food Animal food Animal food

below 10% between 10-25% over 25%

of calories of calories of calories
5-12 months 10mg Tmg 5mg
Children 10mg 7mg S5mg

For infants 0-4 months, breast feeding is assumed to be adequate,
Healthy infants fed solely on breast milk receive approximately

300 mg of calcium per day, However, there is no information
regarding calcium needs of growing children, The WHO/FAO Expert
Group (23) suggested an allowance of 500-600 mg per day for infants
not fed on breast milk. The same figure may be accepted for children
between one and three years.

2.7 Vitamin requirements

The WHO/FAOQ Expert Groups (22, 24) have reviewed the available
information on vitamin A, thiamine, riboflavin, niacin, ascorbic acid
folate, vitamin B, and vitamin D, and have made recommendations
regarding their requirements.

¥

2.7.1 Vitamin A, For infants up to six months, the Expert Group
concluded that breast feeding by a well-nourished mother is the best
way to satisfy nutritional requirements, On the basis of the composition
of hurnan milk it may be suggested that during the first half of infancy,
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the intake should be 425 mcg of retinol per day. The Group recommended
an intake of 300 mcg of retinol per day for infants between six months and
twelve months and 250 mcg between one and three years.

2.7.2 Thiamine, riboflavin and niacin, For infants up to six months, the
Expert Group accepted that breast milk from well-nourished mothers will
supply the nutritional needs adequately. This would mean that the intake

of thiamine, riboflavin and niacin should be 0,20 mg, 0.37 mg and 1.5
niacin equivalente (1 niacin equivalent = 1 mg of niacin or 60 mg tryptophan)
respectively for infants up to six months of age. For older infants and
children under three years, the Expert Group recommended 0. 40 mg of
thiamine, 0.55 mg riboflavin and 6.6 niacin equivalents for 1000 calories
per day.

2.7.3 Vitamin C. The vitamin C needs of most infants are met by full
breast feeding at least during the first six months of life. This supplies
an estimated 20 mg of ascorbic acid daily when the diet of the mother is
adequate, The WHO/FAO Expert Group recommended that all infants and
children have a daily intake of 20 mg of ascorbic acid.

2.7.4 Vitamin B1z and folate. The WHO/FAO Expert Group recommended
0.3 mcg and 40 mcg of IE',1 and folate respectively for infants and 0.9 mcg

and 100 mcg of BJZ and fofate respectively for children between one and
three years,

2.7.5 Vitamin D. Provitamin D is always present in the skin. When
ultraviolet light rays of a particular wave length strike the skin, they
convert the provitamin into vitamin D. Sunlight is able to convert the
provitamin into the vitamin, but appears to be less efficient than artificial
sources of UV radiation. Also, the UV rays of the sun do not penetrate
deeply, especially in dark skin, due to absorption of these rays by the
melanin pigment, However, if the whole or part of the body of the infant
or the child is exposed to strong sunlight for short periods every day,
there does not appear to be any special need for a vitamin D supplement,
The vitamin D obtained through biosynthesis in the skin and that from
breast milk would suffice. There is some evidence, however, that under
special dietary and environmental circumstances, 2 vitamin D supplement
may be necessary to give maximum calcium absorption (25). A daily intake
of 10 mg (400 IU) of vitamin D has been recommended for infants and a
similar amount for children (22).
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2.8 Requirements for trace elements

A trace element may be defined as an element that occurs in the body
in very small amounts. These elements participate in body metabolism
by acting in combination with proteins or as prosthetic groups of enzymes.

If a concentration up to 0. 005% (50 ppm) in the human body may be
considered "trace'", copper, zinc, cobalt and iodine may be included
in the list of trace elements, There is also evidence to justify adding
manganese, rmolybdenum, fluorine, selenium, vanadium and strontium
to this list.

The estimation of minimum daily requirements for trace elements is
difficult. Since their mechanism of action is attained as part of an
enzyme or by linkage to a protein, it is difficult to know to what extent
they are indispensable, In view of the known effects of iodine deficiency,
it is suggested that infants and children receive at least 4 mcg of iodine
per kg (26).

2.9 Requirements for water

The infant is readily susceptible to lack of water or insufficient intake
of water. Similarly, excess intake of water by the infant has serious
consequences. The problem of water requirement is particularly
important in the case of breast-fed infants because of the difficulty of
assessing the volume of milk intake. The subject requires detailed
examination before suitable recommendations can be made.

3. FAMILY PLANNING, FERTILITY AND NUTRITION
3.1 Introduction

Section one touched on only one small aspect of the interrelationship
between family planning and nutrition: the effect of fertility on nutrition
of mother and foetus. The much broader relationship between the two
can be categorized under three headings. First, the immediate effect






