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CHAPTER 1 

INTRODUCTION 

Hiroshi Nakajima 
Director, Regional Office for the Western Pacific, 

World Health Organization 

In the Western Pacific Region of the World Health Organization 
malnutrition remains a scourge, particularly affecting mothers and 
their children. In some countries, as many as 30% of preschool 
children exhibit moderate to severe growth failure; indeed in some 
areas the prevalence is even higher. Anaemia is found in every coun
try, developing or developed, especially associated with pregnancy. 
While we still grapple with these deficiency diseases, "malnutrition 
of affluence" in the form of obesity and degenerative disease, in
creasingly emerges as a problem. 

In the past, the importance of malnutrition has not been fully 
appreciated because, except in its severest forms, it does not present 
dramatically. Often a more obvious infection is superimposed, before 
the case comes to the notice of health personnel. However, with the 
emphasis given to preventive medicine over the past few years, health 
authorities have come to recognize its importance, not only in terms 
of human suffering and morbidity but as a hindrance to national 
development. This realization culminated in a strongly worded reso
lution adopted by Member States at the Thirtieth World Health As
sembly in 1977 ,a the operative paragraphs of which are given below: 

"The Thirtieth World Health Assembly ..... . 

2. URGES governments: 

(1) to give higher priority to food and nutrition problems within 
their health programmes; 

( 2) to further develop multisectoral programmes specifically 
oriented to improve the nutritional situation of the population, 
and to improve the quality of food; 

aSee resolution WHA 30.51, WHO Official Records, No. 240, pages 31-32. 
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2 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

(3) to consider the food and nutritional implications of their 
development policies and plans; 

( 4) to give to these actions greater political, technical and finan
cial support than heretofore; 

(5) to pay attention to both qualitative and quantitative aspects 
of nutrition; 

3. REQUESTS the Director-General: 

(1) to take the additional necessary steps to strengthen the WHO 
nutrition programme in order that the Organization may play its 
legitimate role in the development and implementation of na
tional and international food and nutrition policies and plans, 
with the aim of: 

(a) providing the necessary stimulus and technical co-opera
tion to Member Countries for improving the efficiency and 
effectiveness of their health services in health-related nutri
tional programmea; 

(b) strengthening the research capacity and education and 
training in nutritional programmes, with priority in the devel
oping countries; 

(c) eliminating the florid forms of malnutrition such as kwash
iorkor, marasmus and keratomalacia as public health prob
lems at least by the turn of this century; 

(d) identifying problem areas such as the interaction be
tween malnutrition on the one hand and infection and pro
ductive capacity on the other, and hence integrating relevant 
action programmes; 

(e) determining the most vulnerable population groups 
(groups at risk) in relation to the programmes for protecting 
the health of mothers and children and of the working popu
lation; 

(f) establishing priorities in regard to health-related nutri
tional problems, according to the particular conditions of the 
country; 

(g) developing systems for nutritional surveillance as a basis 
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for action programmes and for their evaluation; 

(h) developing systems for the control of contamination of 
foodstuffs by pesticides, mycotoxins and other toxic subs
tances; 

(i) supporting the ministries of health in their efforts to in
troduce nutritional objectives in the national development 
plans, and to develop and implement multisectoral food and 
nutrition policies and programmes; 

(2) to consult with Member States and relevant national and in
ternational agencies in order to obtain assistance in the develop
ment of intensified nutrition programmes, including the techni
cal and financial aspects; .... ". 

The present manual represents one small contribution towards at
taining the objectives of the resolution. It is intended particularly for 
doctors, nurses and similar health workers. However, it is my hope 
that it will also be of use to the many others concerned with nutri
tion. Malnutrition will never be conquered by health means alone, 
the co-operative efforts of all are required, whether they be agricul
turists, educationists, sociologists or politicians. 

This third edition differs in two important aspects from those 
that preceded it. In the first place, the manual has been almost 
totally rewritten. Secondly, and perhaps most significantly, whereas 
the preceding editions were written almost entirely by WHO staff, 
this edition was not. As can be seen from the acknowledgment 
section, the revision was made by the staff of an institution situated 
in a developing country who in turn consulted with numerous peo
ple in other lands both within and without the Region. In short, this 
manual is a practical example of technical co-operation among de
veloping countries. I trust it will stimulate those who read it in 
making collaborative efforts. 





CHAPTER 2 

THE PRINCIPAL FOODS USED IN THE REGION 

Introduction 

In a region that stretches from 50°N through the equator to 50°8 
and which is characterized by large numbers of islands and vast de
serts and plains it is hardly surprising that the diets consumed by its 
inhabitants show great diversity both in type of ingredient and meth
od of preparation. It is only possible in this chapter to give a brief 
description of some of the principal foods used in the developing 
areas of the Region but the reader will find more information in the 
references cited and also in the references given by Woot-Tsuen Wu 
Leung (1). 

A knowledge of foods and their characteristics is necessary when 
evaluating food intakes, planning menus and diets and when giving 
dietary advice. 

It is sometimes helpful, especially if working with laymen, to 
group foods according to the important nutrients they provide since 
in this way a balanced diet can be fairly easily devised. 

An example of one such grouping is: 

Sources of energy: 

Foods rich in carbohydrate (cereals, tubers, sugars, starches, 
etc.) 

Foods rich in fat (oils, nuts, etc.) 

Sources of protein: 

Of animal origin (milk, meat, fish, eggs and products de
rived from these foods) 

Of vegetable origin (whole cereals, legumes, nuts, etc.) 

Sources of minerals and vitamins: 

Most foods except sugar and colourless oils 

5 



6 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

It should be realized however that most foods contain many nu
trients and that the availability of some nutrients is dependent to 
some extent on the other ingredients in the diet. Thus such groupings 
as the one given above have limited scientific meaning. 

Food composition tables are given in Appendix 1. Table 1 shows 
the relative amounts of nutrients supplied by some of the more im
portant types of foods. 

In developing countries usually one or two foods provide most 
of the dietary energy and are known as staple foods. Often there is 
a preferred staple and a secondary staple that is used to supplement 
the chief staple or replace it when necessary. The common staple 
foods in the Region are rice, wheat, maize, sweet potato, taro, yam, 
cassava, and sago. All these foods are rich in carbohydrate and the 
cereals often supply a high proportion of the protein in the diet. 

The sources of fat in the developing countries of the Region 
are fatty meat, particularly pork, commercially produced vegetable 
oils, coconut products, and, to a less extent, margarine, butter, 
cheese, and nuts. Rural diets are usually very low in fat while in urban 
areas the middle and upper classes may consume very high amounts. 

Addition of oil to the diet of preschool age children increases the 
energy density of their diet and hence decreases its bulk. 

The majority of the population in developing countries derives 
most of its protein from. vegetable sources (usually cereals). Vege
table proteins tend to be less digestible than animal proteins and have 
a lower protein quality due to low concentrations of some essential 
amino acids (p. 31). However the proper mixture of vegetable pro
teins can provide the correct balance of essential amino acids (p. 34). 
This is one reason why nutritionists urge the consumption of a va
riety of foods at each meal. Vegetable proteins are often, although 
not always, cheaper than animal proteins and more often available. 

Animal proteins tend to have a higher concentration of essential 
amino acids (p. 31). Some animal foods seem to enhance the absorp
tion of iron in the diet and it may be that a small quantity of meat or 
fish is essential for an adequate diet (p. 64). 

Vitamins and minerals are derived largely from cereals, legumes, 



Foods 

1. Rice 

2. Tubers, plantains 

3. Sago 

4. Beans, peas (dried) 

5. Peanuts, nuts 

6. Coconut meat (mature) 

7. Oils, colotlrless 

8. Sugar 

9. Milk 

10. Fish 

11. Meat 

12. Liver 

13. Egg 

14. Dark green leaves 

15. Yellow vegetables 

16. 
& fruits 

Other vegetables 

& fruits 

L1ttle or none 
+ Some supplied 

++ Fair source 
+++ Good source 

++++ Excellent source 

Table 1 

Nutrients Supplied by Selected Foodsa 
(Relative amounts supplied by average size servingb) 

Energy Protein Calcium Iron VitaminAc Thiamine Vitamin C 

+++ 

+++ 

+++ 

++ 

+++ 

+++ 

++++ 

+++ 

+ 
+ 

++ 

+ 

+ 

-

-

-

++ + + - + 

+ + + + -
- - - - -
++ ++ + - ++ 

++ + + - ++ 

+ + - - + 

- - - - -
- - - - -

+++ +++ - + + 

+++ ++ ++ + + 

+++ + ++ - ++ 

+++ + ++ ++++ ++ 

+++ + ++ ++ ++ 

+ ++ + +++ ++ 

- + - +++ -

- + - + -
a This table gives only a very crude estimate of the relative amounts of nutrient 

provided by each type of food but may be a useful quick reference. 

b Estimated serving taken by low-income adult male in developing areas of the 

-
++ 

-
-
-
-
-
-
+ 

-

-
++ 

-
++ 

++ 

++ 

Region. ....:! 

c Vitamin A content depends on colour of root, fruit, leaf or seed. 

' 
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animal products, dark green leaves and yellow fruits and vegetables. 
In general the deeper coloured the leaf, or the 'yellower' the fruit, 
tuber or seed the more 'nutritious' it is. Some diets, particularly in 
urban areas, may contain little fresh food and vitamin A and ascor
bic acid may be deficient. 

Cereals 

Cereals are easily dried and stored and are the most important 
food items in international trading. They are an excellent basis for 
a young child's diet but because of their bulky nature cannot pro
vide, in the amounts a child is able to eat, sufficient energy for 
growth. 

Rice 

This is the most widely eaten staple in the Region particularly in 
Asia. In many places the word 'to eat' also means 'to eat rice'. It is 
the chief source of energy and protein in the diets of many people. 

Many products, such as rice cakes and noodles, are prepared from 
rice, particularly in China, Democratic Kampuchea, Japan, Lao Peo
ple's Democratic Republic, Malaysia, the Philippines, the Republic of 
Korea and the Socialist Republic of Vietnam. Unsupplemented rice 
gruel is widely used for feeding infants and sick children. 

Most rice is now centrally milled. Highly milled rice has better 
keeping qualities and a whiter appearance than 'brown' rice although 
there is a considerable loss of calcium, iron and B vitamins, particu
larly thiamine, in the process. In some countries the price and extrac
tion rate are government controlled. 

Efforts to 'enrich' rice by adding a pre-mix containing vitamins 
and sometimes iron have not been very successful partly because the 
process sometimes causes an increase in price and partly because the 
millers resist the resulting increased government control. 

Rice is usually washed before use to remove debris and small 
starch particles which, if left in, would cause the cooked grains to 
stick together. A certain amount of thiamine is leached out in this 
process and also during cooking if large amounts of water are used. 
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There has been enormous improvement in yields and resistance 
to pests due to the strains of rice developed by the International 
Rice Research Institutea in the Philippines. It is estimated that 
about 80% of rice grown in Asia now contains some IRRI strains. 
Current research is concentrating on the breeding of varieties resist
ant to the brown plant hopper and other insects, and to the diseases 
they produce. 

Substantial post-harvest losses of cereals are caused by rodents, 
insects and fungi where storage and drying is inadequate. 

Wheat (2) 

Australia and China grow large quantities of wheat but most 
other countries import considerable amounts which are used for 
bread, bakery products and noodles. These products are eaten more 
in the urban than rural areas. 

White, highly-milled flour is preferred because of its keeping 
qualities and appearance. Most white flour is enriched with B vitamins 
and iron. Whole meal or brown flour which contains more B vita
mins, iron and calcium than white flour also contains more phytates 
and 'dietary' fibre which interfere with the absorption of iron and 
calcium. 

One of the food commodities donated to several countries in the 
Region is Bulgur wheat. This is whole wheat which has been pro
cessed to shorten the cooking time and improve the taste. 

Maize and other cereals 

Maize is not widely grown in the Region. In drier areas it may be 
used as a staple either alone or mixed with rice or the fresh cob may 
be boiled for a snack or vegetable. 

Home-pounding or the milling of maize separates the high quality 
protein-rich germ from the remaining grain leaving a flour or meal 

aFurther information can be obtained from the International Rice Research Institute, P.O. 
Box 933, Manila, Philippines. 
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whose protein is deficient in the essential amino acids lysine and 
tryptophan (a precursor of niacin). The content of available niacin it
self is also low but yellow varieties of maize supply significant quan
tities of carotene. 

Sorghum and millets are produced in small quantities in the Re
gion and are used mainly for beer. Oats and barley are grown mainly 
in the northern countries. Oats are the basis for several commercial 
baby cereals used largely in urban areas. 

Tubers and Starchy Roots and Fruits 

These are often the staple foods where cereals are unavailable. 
Because they can be stored for only limited periods, trade is usually 
confined to local markets. These foods are usually used fresh and 
they contain useful quantities of ascorbic acid. Protein and energy 
density is low compared to cereals and thus they are not recom
mended as a basis for weaning foods. Methods of preparation include 
boiling, baking in hot-stone ovens or ashes, steaming, roasting, and 
fermenting. 

Sweet potatoes 

This tuber is the chief subsidiary or staple food of many parts of 
the Region particularly Papua New Guinea. There are many varieties 
which vary widely in composition although only yellow varieties con
tain carotene; the growing conditions appear to affect protein con
tent. 

Sweet potatoes are usually eaten within a few days of harvesting 
although with carefully controlled drying they can be stored and 
there are various indigenous techniques for doing this in the Region. 

Taro 

These tubers are probably the original staple in most parts of the 
Pacific. In some islands, such as in the highlands of Papua New Gui
nea, taro is a high-prestige food even though it is not the main sta
ple. The protein is relatively rich in the essential sulphur-containing 
amino acids which are often deficient in other diets based on tubers. 
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Taro is baked or boiled or fermented in various ways and it is 
often eaten together with coconut. 

Yams 

This tuber is grown in subcoastal parts of Papua New Guinea and 
some other Pacific islands. Yams are seasonal and may be stored for 
six months or more in dark, airy 'yam houses'. Very large yams are 
grown for ceremonial purposes and yam cults are an important part 
of the social life of some Pacific communities. 

Irish potatoes 

Potatoes are not widely produced except in the cooler or highl:'r 
parts of the Region and they are often grown more for urban mar
kets than local consumption. 

Cassava 

This root is being grown in increasing amounts in many parts of 
the Region especially in drier areas. It is a hardy plant which can 
grow in poor soils but which has a low protein content of poor 
quality. Increased consumption in place of cereals leads to a higher 
prevalence of protein-energy malnutrition among vulnerable groups. 

Some varieties produce a cyanide and must then be peeled and 
sometimes soaked before cooking. Cassava may be boiled, fried, 
grated and steamed, fermented, or dried and made into flour. Cas
sava can be left in the ground for several months and so can form a 
reserve staple in times of food shortages. 

Sago 

The sago palm grows in coastal or riverine swamps and the sago 
is extracted from the trunk by a laborious washing process. 

It is the chief staple in parts of Papua New Guinea but in other 
places is more often used as a subsidiary staple. The sago palm forms 
a natural food reserve for emergency use. 

Sago can be dried and stored for long periods since it is almost 
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pure starch. It is usually a low-prestige food and the need for supple
mentary foods seems to be generally appreciated. It is eaten in a 
great variety of traditional forms and often with coconut. 

Plantains and bananas 

Cooked plantains are common as a subsidiary staple food in some 
Pacific islands. Sweet bananas are usually eaten as snacks or sold. 
The yellow varieties contain carotene. Ripe plantains and bananas 
are less fibrous than tubers and seem to be better digested by infants 
although, because of their low energy and nutrient content, they 
must be supplemented with other more nutritious foods. There are 
numerous varieties of plantain and banana, many of them associated 
with traditional rites. 

Breadfruits and jackfruits 

The breadfruit is eaten in considerable quantity in many Pacific 
islands, especially in the lowlands, and at certain seasons may be a 
staple food. In energy and protein content it is rather similar to the 
plantain, but it is more fibrous. It is prepared in hot-stone ovens, or 
boiled or smoked (in which form it can be preserved for some time). 
Breadfruit is sometimes processed in the South Pacific into a dough 
which can be baked in an oven. Sometimes the breadfruit is kept for 
several months or years in covered pits, where it undergoes fermenta
tion. 

The jackfruit is rather similar in composition and use. The seeds 
of both fruits are relatively rich in protein. 

Legumes (3) 

Many different kinds of legumes are eaten in the Region, their 
chief asset being their low-cost protein. Although this protein is only 
of moderate quality it is valuable in supplementing other food pro
teins particularly those of cereals (p. 35 ). 

When legumes are germinated the ascorbic acid concentration 
increases. 

Nearly all legumes contain some form of natural toxin and 
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usually this is removed by soaking or in normal cooking procedures. a 

However in some cases there must be repeated boiling and discarding 
of the water. To make legumes palatable and digestible for young 
children they should be either ground before preparation or soaked, 
skinned, well cooked and finely mashed. In such form they can be 
mixed with other foods or made into a porridge (p. 160). 

Legumes may be eaten fresh but they are generally dried and can 
then be stored for several months. 

Grams or mungbeans 

This is grown and eaten in many parts of the Region although 
yields are not high. There are numerous dishes into which the boiled 
beans are incorporated. Soaking prior to cooking tends to leach out 
B vitamins. 

Gram is often sprouted and used as a vegetable (see under Soy
bean). 

Soybeans 

This is extensively used in China, Japan and Southeast Asia and 
provides a cheap source of good quality protein. It grows best in tem
perate or subtropical conditions. 

Raw soybeans contain a trypsin inhibitor which in animals and 
possibly in humans, interferes with protein digestion, and most 
varieties have a somewhat bitter flavour and hard indigestible seed
coat. To overcome these problems, the seeds should be soaked over
night, the seedcoats removed and the beans boiled for 1-2 hours or 
pressure cooked for 10 minutes. 

In China and Japan, soybeans are processed to produce such 
products as: 

Natto The soaked boiled beans are inoculated with Bacillus 
subtilis and wrapped in straw or thin sheets of pine
wood. In about two days an adhesive gray mass is formed 
which is high in protein and some vitamins. 

asuspected toxicity can be checked by feeding the food to a chicken. 
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Tofu The soaked beans are ground to form a paste which is 
heated and water added. The liquid is filtered and gyp
sum added. The curd so formed is moulded into cakes 
which may be eaten fresh, dried, smoked or fermented. 

Natto, tofu and a soyflour (kinaka) have been used successfully 
as infant foods in Japan. Beverages made of soymilk and containing 
about 3% protein are commercially produced and sold in Hong 
Kong, Malaysia and Singapore. 

Soybean products have been used for school feeding and form an 
ingredient of com-soy-milk and other commodities donated by bila
teral or international agencies(p. 275). 

Sprouteu soybeans, made by soakmg for two days and then al
lowing to germinate until about 5 em long, are popular in the Asian 
countries of the Region. These sprouts contain more amino acids and 
ascorbic acid than the beans but have a lower protein density. 

Soybeans are often grown commercially for their oil, the residue 
being used for feeding livestock. 

Other dried beans and peas 

There are numerous other legumes such as peas, winged beans, 
hyacinth beans, lima beans and kidney beans that are used in the 
Region and used in ways similar to mungbean. 

Oil Seeds and Nuts 

Oil seeds and nuts usually contain less toxin and more and better 
quality protein than legumes. They are however most often grown 
as a cash crop for the extraction of oil and used more as a flavouring 
in recipes than as a main ingredient. The seedcake remaining after 
oil extraction is usually used as animal feed or fertilizer. 

Peanuts (Groundnuts)a 

Peanuts are widely grown although mainly as a cash crop for oil, 

aPeanuts are actually legumes but because their characteristics are more like those of an oil 
seed they have been described under this heading. 
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the residue being fed to animals. Peanuts are rich in oil and provide 
a concentrated source of energy and protein. They may be pounded 
or ground after roasting and the flour or paste is an excellent high
energy high-protein weaning food. 

Peanuts for human consumption should be thoroughly dried and 
properly stored to avoid the growth of Aspergillus flauus which 
produces aflatoxin (p. 304). It is suspected that continuous consump
tion of aflatoxin over several years may be associated with liver can
cer. 

Nuts 

Many different kinds are grown in the Region; the nuts of the 
tulip tree (Gnetum gnemon) are popular in some areas as are the nut.c:; 
of some Pandanus species. Nuts have a high energy content. If not 
too fibrous they may be roasted and ground for infants like peanuts. 

Other oil seeds and nuts which are good sourc..es of energy and 
protein but which are not yet widely eaten are palm nuts and sun
flower, cotton and sesame seeds. 

Coconut 

The coconut is very widely distributed in the Region, mainly in 
coastal areas and subcoastal lowlands. It is an important cash crop. 
The coconut meat is processed commercially, or sun-dried and 
smoked to yield copra. Copra is exported as such, or further pro
cessed locally to extract the coconut oil, leaving a residue (coco
nut meal) which is useful for livestock. 

The products of the coconut which are used for domestic pur
poses are: 

Mature coconut meat - the white flesh from the ripe coco
nut. 

Immature coconut meat- the white flesh from the unripe 
coconut; it is softer and less fibrous. 

Coconut water - the water found in coconuts; it can be used 
as an oral rehydration fluid (p. 340). 
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Coconut cream - made by grating the mature coconut meat 
and squeezing with a little water and sieving out the fi
brous residue. 

Coconut milk - the diluted cream or the product obtained 
after repeated washings of the residue. 

Coconut oil - usually extracted commercially. It is the one 
common vegetable oil that has a high concentration of 
saturated fatty acids. 

Coconut cream, milk and oil are widely used in recipes in the tro
pical parts of the Region. Addition of the cream, milk or oil improves 
the energy density of young children's meals. 

Other oils 

Other vegetable oils commonly used include maize, peanut, 
sesame and soya oiL All these are rich in polyunsaturated fatty acids. 

Red palm oil is produced in Malaysia and Papua New Guinea and 
can be used to prevent and treat vitamin A deficiency(p. 83). 

Margarine is made from vegetable oils, is usually fortified with 
vitamins A and D and is found mainly in urban areas. 

Sugars 

Refined white sugar is almost pure sucrose and its addition to a 
diet will increase the energy density but decrease the density of 
other nutrients. Frequent consumption of sugar increases the inci
dence of dental caries and if eaten routinely in large amounts may 
lead to obesity. The consumption of sugar tends to increase with 
urbanization. · 

Sugar is used in many recipes and snacks in most countries of the 
Region. Where sugar is cheap, as in the Philippines where it is a major 
cash crop, it would be difficult to curb consumption and the prob
lem of caries has to be set against the need for higher energy intakes 
and the undesirability of depriving people of one of the few 'treats' 
(i.e., candy, bottled drinks) that they can afford. 

Unrefined sugar is prepared from cane and various kinds of 
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palms. Sugar cane is eaten as a snack. 

Milk (4) 

Human milk 

It is well known that human milk is the ideal food for human 
babies. 

Table 2 

Composition of Mature Human Milk and Cow's Milk ( 4, 5, 6) 
Average values per 100 ml 

Constituent Human Cow's Vitamin Human 

Energy, kcal 62 63 Retinol equiv., meg 45 

Protein, g 1.5 3.1 Thiamine, mg 0.02 

Casein/Whey ratio 0.67/1 4.7/1 Riboflavin, mg 0.07 

Lactose, g 7.0 4.8 Niacin, mg 0.2 

Fat, g 3.2 3.5 Ascorbic acid, mg 4 

Total carbohydrate, g 7.0 5.0 Vitamin D, meg 0.01 

Calcium, mg 34 114 

Iron, mg 0.2 0.1 

Sodium, mg 15 36 

Cow's 

38 

0.04 

0.14 

0.2 

1 

0.06 

The nutrient composition, compared to that of cow's milk, 
is given in Table 2. Human milk also contains anti-infective and 
contraceptive properties (Chapter 13). 

Cow's milk 

Cow's milk and its products are not widely used in the Region 
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except in Australia and New Zealand because its availability is very 
limited and the price is high. However some milk products are im
ported for use mainly in urban areas. 

Unless reliable pasteurization facilities are available, fresh milk 
should be boiled immediately after collection and used as soon as it 
is cool since tuberculosis, brucellosis and other infections, including 
diarrhoeal diseases, may be transmitted (p. 287). 

Cow's milk products 

1. Powdered or dried milk 

Where there is a surplus of milk, as in Australia or New 
Zealand, it may be spray or roller dried. 

Dried whole milk -this is usually modified, fortified and 
sold as baby milk. A wide range of such milks of varying 
price are found in most urban areas. Their availability and 
promotion has been one of the causes of the region-wide 
decline in breast feeding. 

Dried skimmed milk (DSM)- the cream (and fat soluble 
vitamins) is removed and usually used for butter and 
cheese. The remaining milk is dried and often used in the 
food manufacturing industries. Because there is little fat 
to go rancid it keeps well. Large amounts are donated 
through international and bilateral agencies to developing 
countries. Some supplies of such milk are now fortified 
with vitamin A, and sometimes vitamins D and E (p. 282). 
Care should be taken that old stocks are fortified with at 
least vitamin A. If in doubt, use the test mentioned on 
p. 80 since the use of unfortified milk can precipitate 
xerophthalmia in young children. DSM can be a useful 
supplementary food but it is an extremely unsatisfactory 
alternative to breast feeding. 

Modified and humanized milks - these are cow's milk 
products that have been extensively modified, sup
plemented and fortified and are intended for the spe-
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cialized feeding of infants. They are generally too ex
pensive for the average mother in a developing country. 

2. Preserved liquid milk 

Canned evaporated milk (full-cream or filled). These are 
full-cream milks that have been concentrated by evapo
rating some of the water in a vacuum and then canned. 
The 'filled' evaporated milks have had the milk fat re
placed by coconut or other vegetable oil and are generally 
cheaper. 

These milks are usually fortified with vitamins A, C 
and D and sometimes iron. 

Evaporated milks retain most of the properties of the 
original milk and when diluted are suitable for infant 
feeding. One problem however is that once the can is 
opened they provide a good growth medium for bacteria 
and hence they spoil quickly, especially in warm climates. 

Canned condensed milk (full-cream, skimmed or filled). 
These milks are based on full-cream or skimmed concen
trated milk, the milk fat sometimes being replaced with 
vegetable oil. They contain large amounts of added sugar 
(about 45% by weight) and so have a very high carbo
hydrate content, and comparatively low proportion of 
protein. Hence they are unsuitable for infant feeding ex
cept where no other milk is available. They are however 
extensively used by low-income mothers because they 
keep for several days after the can is opened and are 
often quite cheap. They are very sweet, and because 
of this mothers may overdilute the milk. Continual use 
of condensed milk may lead to serious caries in the pri
mary dentition and the development of a desire for sweet 
foods ( p. 106). 

It is not known whether there are nutritional disadvantages in 
feeding 'filled' rather than 'full cream' evaporated or condensed 
milks. Certainly the fatty acid content will be different. 

All cow's milk products are poor sources of iron and it seems 
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that the presence of cow's milk in the diet tends to depress the ab
sorption of iron from other dietary components (p. 64). Canned 
milk lacks ascorbic acid and skimmed milk the fat soluble vitamins 
unless fortified. 

Cow's milk is an excellent weaning and children's food but the 
hazards of overdilution and unhygienic preparation if used in low-in
come homes must be recognized (p. 145). 

Other milks 

Goat's milk is similar to cow's milk except for the taste. Boiling 
is necessary to avoid the risk of brucellosis. 

Water buffalo milk is rich in fat; it is often diluted before local 
conwmption. 

Cheese 

Cheese is a good source of fat, protein, calcium and some vita
mins. It is not eaten much in the developing countries of the Region 
althot::.gh some cottage cheese is made. 

Butter 

Butter is fat from cow's milk and contains fat soluble vitamins. 
It is usually only found in the urban areas of the developing coun
tries in the Region and most is imported. 

Ghee is prepared by heating (clarifying) butter and is used mainly 
in Indian cooking. 

Fish and Shellfish 

Fish and shellfish are the main and often only source of animal 
protein in many areas in the Region and are obtained from the sea, 
lakes and rivers, fish ponds and rice fields. Already in some areas 
there are dangers of over-fishing and controls are needed. In some 
communities fish is not given to small children for fear of bones or 
of causing worms. 

Fish is preserved by drying and salting and anaerobic fermenta-
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tion. Fermented small fish and shrimps are used to prepare salty 
fish pastes used as a flavouring for rice or other staple foods (e.g., 
'Nuac-Nam' (Socialist Republic of Vietnam), 'Bagoong' (Philip
pines), 'Blachan' (Malaysia)). 

Clear liquid fish sauces contain few nutrients and are used for 
flavouring. 

Meat 

Meat is a luxury food in most countries and is usually produced 
for sale in urban markets or for consumption at feasts and festivals. 
Poor control of slaughtering and inadequate methods of cooking 
sometimes lead to parasitic infection and food poisoning(p. 287). Meat 
like fish contains 'biologically complete' proteins (p. 31) and even 
small amounts can improve the protein value of the diet. Meats are 
usually rich sources of iron and other micronutrients. Fatty meat 
helps boost the energy density of the diet. 

Pork is the meat most widely eaten except in Muslim communities. 

Beef, poultry, goat, water buffalo and occasionally dog are also 
consumed in different areas. 

Liver is an excellent source of many nutrients particularly pro
teins, iron and vitamin A but, as with other offals, is not very 
widely consumed. 

Canned meats are often mixed with cereals but because they are 
usually prepared under hygienic conditions may be safer for 
infants than locally butchered meat. 

Other Animals 

In some communities unorthodox animal foods are eaten which 
may provide significant amounts of protein. Such foods include wild 
birds and their eggs, possums, rats, lizards, snakes, turtles, frogs, 
caterpillars, grasshoppers, beetles, ants, grubs, snails and crustaceans. 

Eggs 

Chicken eggs are widely available in the market, often supplied 
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by large chicken farms, but are an expensive form of protein. Village 
hens are usually inefficient layers and eggs are not a significant 
source of protein in most rural communities. Egg yolk is not a good 
source of iron probably because of the presence of phytates which 
tend to inhibit absorption. 

Ducks are kept by many people and duck eggs are eaten fresh, 
salted, embryonated or aged. 

Vegetables and Fruits 

There is an enormous variety of vegetables and fruits grown 
throughout the Region. They usually have a high water content, low 
energy and protein content and various amounts of dietary 'fibre' 
(p. 115). Many contain quite large quantities of iron (but of usually 
low bioavailability), carotene, folate and ascorbic acid. 

Green leafy vegetables 

The darker green the leaf the more iron and vitamin A it con
tains although the paler varieties may be more prestigious. Leafy 
vegetables are usually plentiful in all the rural areas of the Region but 
may be difficult to obtain in some towns. They are widely used par
ticularly in Chinese cooking. 

Some of the nutritious green leaves which are easy to grow and 
which should be recommended for inclusion in the diet are horse 
radish tree or drumstick leaves ('Malunggay'); cassava leaves ('Aibika' 
or 'Bele'); sweet potato leaves; swamp cabbage ('Kangkong'); native 
spinach ('Talinum'); taro leaves and Chinese cabbage. 

Roots and bulbs 

Carrots are an excellent source of carotene. Other than the roots 
used as staples, most of roots and bulbs contribute more to the fla
vour of the meal than its nutritive value (e.g., onion, garlic, ginger). 

Vegetable fruits 

The yellow variety of pumpkin or squash is a useful source of 
carotene and can be readily used for infant feeding. 
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Cucumber, marrow, and gourd have almost no nutritional value. 

Tomatoes are widely used in many countries and are a useful 
source of vitamins; eggplant and okra have a high prestige value in 
some countries but are not very nutritious. 

Seaweeds 

These are used extensively in many parts of the Region and there 
are hundreds of varieties. They are important sources of iodine, some 
other minerals, carotene and ascorbic acid. They contain some pro
tein but it is almost entirely in the form of non-essential amino acids. 
If grown in polh.ited water they should not be eaten raw. Agar is 
made from some types of seaweed. 

Fruits 

A great variety of these are grown in the Region. Mostly they are 
of similar nutritive value to vegetables, but contain more simple 
sugars than starches. They are usually eaten raw, and their ascorbic 
acid content is therefore not lost in cooking. Some yellow ones have 
additional value as sources of carotene, notably mangoes, papayas, 
bimanas with yellow cores, cantaloupe melons, persimmons, 'tiesa' 
(Lucuma nervosa), apricots and yellow peaches. Green mangoes and 
green papayas, other kinds of melon and pineapples do not contain 
significant amounts of carotene. Most fruits also contain some iron 
and small amounts of other nutrients. Avocados are relatively rich in 
fat and riboflavin. 

Most countries have several varieties of citrus with a moderately 
good ascorbic acid content. However, they are rather sour, and not 
so readily taken by infants who usually find papayas, bananas, man
goes, and tomatoes more acceptable. 

Miscellaneous Foods 

Herbs, spices and condiments ( 5) 

These substances taken in as food or drink may not have any par
ticular nutritive value, but they do add flavour and increase the 
pleasure of eating. By doing so they encourage an adequate food 
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intake. Most spices are used in such small quantities that any nu
trients they may have make only a negligible contribution to the 
diet. Curry spices contain calcium, and ginger root contains thia
mine, but their dietary value depends on the amounts eaten. Chilies, 
fresh or dried, if used regularly in meals can make an appreciable 
contribution to the carotene intake. 

Iodized salt is often the chief source of iodine for people living 
on iodine-poor soils. Sodium monoglutamate fortified with vitamin A 
could provide a significant amount of this vitamin if it becomes wide
ly available in the Philippines. 

Some caution must be used when adding strong flavours to food. 
Although they encourage adults to eat foods that would otherwise 
be considered dull or unpalatable, they often have the opposite 
effect on young children, particularly those who have sore lips or 
mouths. In these circumstances highly spiced food becomes painful 
and very likely will be rejected, and any decrease in food intake 
aggravates the condition of a child who may already be poorly nou
rished. 

Beverages 

Mild stimulants are present in tea (theobromine), coffee and 
cocoa (caffeine). Tea is a source of fluorine. In poor homes 'coffee' 
may be made from roasted rice. Bottled soft drinks are widely con
sumed particularly in the urban areas. They contain only sucrose, 
colouring and flavouring. 

In some countries a soy milk bottled drink is available which con
tains protein (p. 14). 

Alcohol 

Most commercially prepared alcoholic drinks supply only energy 
from alcohol and sucrose. Locally fermented 'beers' and other drinks 
are usually brewed for special occasions and may contribute B-vita
mins and other nutrients. 

Habitual heavy drinkers may occasionally develop beriberi, pro
tein deficiency and fatty liver due to anorexia and chronic gastritis. 
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Commercial weaning foods 

More and more mothers in the urban areas of developing coun
tries are using commercially prepared weaning foods partly for pres
tigious reasons, partly for convenience, and partly because they feel 
they are very nutritious. Unfortunately, relative to the income of 
these families, such foods are expensive and cheaper nutritionally 
equivalent diets could be prepared from local ingredients. 

These weaning foods are of two types: 

a. A quick-cooking fortified cereal, often based on oats and 
sometimes containing dried milk. 

b. A sterilized ready-to-eat mixture of cooked, sometimes for
tified, foods sealed in cans or jars. These are often based on are
latively cheap food such as rice, potato, squash, or banana and 
the electrolyte content may be higher than desirable for young 
kidneys. 
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CHAPTER 3 

NUTRIENT REQUIREMENTS AND 
RECOMMENDED INTAKES 

Introduction 

The values for requirements and recommended intakes quoted 
here are those suggested by F AO/WHO Expert Groups (1, 2, 3, 4) 
which have been summarized in the Handbook on Human Nutri
tional Requirements (5) and by Beaton (6). 

A knowledge of nutrient requirements is needed to provide a 
scientific basis for planning programmes and policies aimed at alle
viating nutritional disorders (Chapter 20). 

Nutrient requirements are defined as the minimum amounts of 
nutrients needed to maintain normal health and growth. Require
ments may be affected by age, sex, body weight, energy expendi
ture, and certain physiological states such as pregnancy and lacta
tion. 

Recommended intakes. The value of the recommended intake is 
equal to the nutrient requirement plus a safety margin to allow for 
individual variation. Often this safety margin is approximately 'plus 
2 standard deviations of the mean requirement'. The requirements of 
the majority of the population are therefore covered by the recom
mended intakes. 

A table of the recommended intakes for the common nutrients is 
given in Appendix 2 on p. 337. 

Energy 

Energy should now be measured in joulesa. Formerly the unit 
used to measure energy was the kilocalorie. Since kilocalories are 
still widely used both units have been given in this manual. 

aone joule is equal to the energy expended when 1 kg is moved through a dis
tance of 1m by a force of one newton. 

27 



28 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

1 kilocalorie (kcal) = 4.184 kilojoules (kJ) 

Energy intakes and requirements usually exceed 1 000 kJ and so 
energy is often expressed as megajoules (MJ). 

1 000 kJ = 1 MJ 
1 000 kcal = 4.184 MJ 

1 MJ = 239 kcal 

Energy expenditure has three components: 

1. Basal metabolism - the energy required to maintain the 
essential body functions (i.e., activity of the internal 
organs and maintenance of body temperature). 

2. Physical activity - the energy needed to perform phy
sical work. This component is the most variable and most 
difficult to measure. The approximate energy expendi
tures for different activities are: 

Sleeping 1 kcal/min ( 4kJ /min) 
Sedentary work 1.7 kcal/min (7kJ/min) 
Heavy labour 6 kcalfmin (25kJ/min) 

3. Specific dynamic action - the energy expended in the 
metabolism of food. 

Energy requirements for individuals are affected by age, sex, 
body size, and physical activity and the presence of the physiological 
states of pregnancy and lactation. 

It is important for the maintenance of health that an indivi
dual remains in energy balance. If energy intake is less than energy 
requirement the body catabolizes its own tissues and energy reserves; 
weight is lost and energy output (i.e., physical activity) may also be 
reduced. When energy intake chronically exceeds requirements body 
stores of fat accumulate and weight is gained (6). In healthy adults 
appetite is usually well adjusted so that a constant weight is main
tained. In children this mechanism may not work so well especially 
when meals are of high bulk or the child is sick. 

Factors affecting energy requirement<; ( 4, 6) 

Tables of energy requirements by age and sex are given in Table 3 
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and Appendix 2 (p. 337) together with equivalent average body 
weights. 

The concept of a 'reference' man or woman used in these tables 

Table 3 

FAO/WHO Recommended Daily Intakes for Energy (5, 6) 

Energy intake 
Age and sex Average body Total Per kg body weight 

weight, kg 
kcal MJ kcal MJ 

Both sexes 
< 3 months - - - 120 0.50 

3-5 " 115 0.48 - - -
6-8 " 8.2 900 3.77 110 0.46 
9-11 " 9.4 990 4.14 105 0.44 
1-3 years 13.4 1 360 5.69 101 0.42 
4-6 " 20.2 1 830 7.66 91 0.38 
7-9 " 28.1 2 190 9.16 78 0.33 

Males 
10-12 years 36.9 2 600 10.88 71 0.30 
13-15 " 51.3 2 900 12.13 57 0.24 
16-17 , 

62.9 3 070 12.84 49 0.21 

Reference man a,b 
-- light activity 65.0 2 700 11.30 42 0.17 
- moderate activity 65.0 3 000 12.55 46 0.19 
- very active 65.0 3 500 14.60 54 0.23 

Females 
10-12 years 38.0 2 350 9.83 62 0.26 
13-15 " 49.9 2 490 10.42 50 0.21 
16-17 " 54.4 2 310 9.67 43 0.18 

Reference woman a,b 
- light activity 55.0 2000 8.4 36 0.15 
- moderate activity 55.0 2 200 9.2 40 0.17 
- very active 55.0 2 600 10.9 47 0.20 
Pregnancy (last half) - + 350 + 1.46 - -
Lactation (first 6 months) - + 550 -t 2.30 - -

a See p. 30 for definition of reference man and woman. 
b Seep. 30 for recommended decreases in energy intake with age for adults. 
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is useful when estimating energy and nutrient requirements of persons 
of different age, size and occupation. 

The moderately active reference man is 20-40 years old and 
weighs 65 kg. He is physically fit and spends 8 hours each in bed, 
at moderately active work and in recreational activities. He requires 
3 000 kcal or 12.5 MJ per day (or 46 kcal/kg body weight/day). 

The moderately active reference woman is 20-40 years old, 
weighs 55 kg, is menstruating but is not pregnant or lactating. Acti
vity is similar to that of the reference man. She requires 2 200 kcal 
or 9.2 MJ per day ( 40 kcal/kg body weight/day). 

Factors which affect energy requirements are: 

Body size 

Energy expenditure is affected by body size but in individuals of 
similar hody composition energy requirements are the same per unit 
body weight. 

Age 

The energy expenditure of adults may alter with age largely be
cause of decreased physical activity. It is recommended that energy 
requirements decrease by 5% for each decade between 40 and 60 
years and by 10% for each decade thereafter. 

In affluent countries body weight and body fat of adults tend to 
increase with age but in developing countries there is more often a 
downward trend or no increase. 

In children insufficient energy intake is the principal cause of 
growth retardation. A problem arises in recommending intakes in 
communities where a large number of the children are underweight 
because of current or previous malnutrition. In order to provide 
for catch-up growth during childhood intakes should be based on age 
rather than weight where practical. After puberty (i.e., around 13 
years) the intakes should be adjusted to actual body weight since 
further catch-up height growth is unlikely to occur and obesity 
might result (5). 
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Pregnancy and lactation 

During pregnancy extra energy is needed for increased metabo· 
lie demands and the laying down of fat reserves which are utilized 
during lactation. The extra energy requirements of lactation should 
be met by the fat reserves and an increased intake (Table 3). 

Climate 

No adjustments in recommended energy intakes are suggested for 
different climates since man tends to adjust to some extent to his en
vironment (i.e., his clothing, housing) to compensate for high or low 
temperatures. 

Protein 

Protein is required by the body for growth, replacement of body 
tissues and the synthesis of hormones, enzymes, haemoglobin, anti
bodies, phagocytes and breastmilk. 

Proteins are composed of amino acids, different proteins having 
different proportions and arrangements of amino acids. There are 
two kinds of amino acids: 

Non-essential amino acids which can be synthesized as required 
by the body provided there is sufficient nitrogen. 

Essential amino acids which cannot be synthesized by the body 
at a sufficient rate for growth or tissue replacement and there
fore must be supplied by the diet. The essential amino acids are: 
isoleucine, leucine, lysine, methionine, phenylalanine, trypto
phan, threonine and valine. It is thought that infants also require 
histidine and possibly arginine to maintain normal growth rates. 

Thus proteins may be classified as: 

Biologically complete - these contain all the essential amino acids 
in the proportions needed to meet human requirements. Examples 
are the protein of breastmilk, cow's milk, egg, meat and fish, and 
mixtures of certain vegetable proteins (p. 34). 

Biologically incomplete- the proportion of one or more essential 
amino acids is deficient compared to human requirements. Examples 



Table 4 

F AO /WHO Recommended Daily Intakes for Protein and Iron 
from Different Sources ( 5, 6) 

Protein, g 

Average body 
Total Per kg body weight 

Age and sex 
weight, l~g NPIJl NPW 

100 80 70 60 100 80 70 60 

Both sexes 
0-2 months - - - - - 2.40 - - -
3-5 " - - - - 1.85 - - -
6-8 " 8.2 14 17 19 23 1.62 2.02 2.30 2.71 
9-11 " 9.4 14 17 19 23 1.44 1.80 2.04 2.40 
1-3 years 13.4 16 20 23 27 1.19 1.48 1.68 1.99 
4-6 " 20.2 20 26 29 34 1.02 1.26 1.43 1.67 
7-9 " 28.1 25 31 35 41 0.88 1.10 1.25 1.47 l 

Males 
10-12 Years 36.9 30 37 43 50 0.80 1.01 1.15 1.36 
13-15 " 51.3 37 46 53 62 0.72 0.90 1.02 1.20 
16-17 " 62.9 38 47 54 63 0.62 0.75 0.85 1.00 
Reference man 65.0 37 46 53 62 0.57 0.71 0.81 0.95 

Females 
10-12 years 38.0 29 36 41 48 0.77 0.95 1.08 1.27 
13-15 , 

49.9 31 39 45 52 0.63 0.79 0.89 1.05 
16-17 " 54.4 30 37 43 50 0.58 0.69 0.78 0.92 

Reference woman 55.0 29 36 41 48 0.52 0.65 0.74 0.87 
Pregnancy (last half) - +9 +11 +13 +15 - - - -
Lactation (first 6 - +11 +21 +24 +28 - - - -
months) 

aNPU 100 source of protein is milk or egg protein only (i.e., 'reference' or 'com;>lete protein') 
80 mixed diet rich in animal source foods 
70 mixed cereal-legume diet with small amounts of animal foods 

Iron,b mg 
% energy derived 
from animal foods 

>25 10-25 <10 

- - -
- - -
5 7 10 
5 7 10 

5 7 10 
5 7 10 
5 7 10 

5 7 10 
9 12 18 
5 6 9 
5 6 9 

5 7 10 
12 18 24 
14 1£1 28 
14 19 28 

(+9)C (+9) (+9) 
(+9)C ( +9) (+9) 

60 staple cereal diet with few other sources of protein (use these va:ues :'or diets based on starchy roots or tubers) 
Most people in the developing countries of the Region will have diets with an KPU of 60 to 70. 

bRecommended intakes for iron from diets classified by the proportion of energy from animal sources (or soybean) 
cExtra iron only needed if iron status is poo:c at beginning of pregnancy. 
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are many proteins from vegetable sources (p. 34). 

In estimating protein requirements both the amount of total 
nitrogen required for the synthesis of non-essential amino acids and 
the amounts of essential amino acids needed by the body have to be 
taken into account. Protein requirements are often expressed in 
terms of a 'biologically complete' protein. However if, as is often the 
case, most of the dietary proteins in the diet are 'biologically incom
plete' requirements will have to be higher to satisfy essential amino 
acid requirements. Thus protein requirements and recommended in
takes should be given in terms of the 'completeness' or 'quality' of 
the protein in the normal diet. Table 4 gives the recommended in
takes of protein by age, sex and quality of protein. 

A measure of the 'completeness' or 'quality' of a single protein 
or of a mixture of proteins eaten at one time can be found by: 

1. Calculating the amino acid score ( 4, 6) 

A 'complete' or 'reference' protein is one in which all the es
sential amino acids are present in adequate concentrations for pro
tein synthesis. The concentration of amino acids in the 'reference' 
'"'"'"""''"' recommended by F AO /WHO ( 4) is known as the 'provisional 
amino acid scoring pattern' and is given in Annex 1 (p. 40). 

The 'completeness' or 'quality' of a protein or mixture of pro
teinsa (i.e., the 'test' protein) is found by expressing the concentration 
of each essential amino acid in the 'test' protein as a percent of the 
concentration of that amino acid in the 'reference' protein. The es
sential amino acid found most inadequate is called the 'limiting 
amino acid' and its 'percent of adequacy' is the 'amino acid score' of 
the test protein (for details of calculation see Annex 1). 

If the test protein has a low amino acid score then proportionally 
more of this protein is needed to fulfil protein requirements than if 
a complete protein such as egg or milk is fed. The amino acid score 
can be used to make a crude adjustment to protein requirements 
(and hence recommended intakes) where necessary by using the for
mula: 

a Amino acid scores must be calculated for the total 'pool' of essential amino 
acids consumed at one time and not for each individual protein. In calculations 
for protein quality assume that 6.25 g N is equivalent to 1 g protein. 
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Adjusted protein _ Req_uirement on 'complete' protein 
100 requirement - Amino acid score of dietary protein x 

The amino acid scores for selected foods and mixtures of foods are 
given in Table 5. 

It should be noted that the amino acid scores of individual pro
teins cannot be used to predict the quality of a mixture of proteins 
because the amino acids may complement each other. For example 
if lysine is limiting in protein X but present in high concentrations in 
protein Y then its concentration in the mixture of proteins XY is 

Table 5 

The Amino Acid Score and Limiting Amino Acid in 
Selected Individual and Mixed Foods 

Food Amino Acid Limiting Amino 
Scorea Acid 

Milk, human 100+ None 
cow's 95* S-containingh 

Egg 100+ None 
Beef flesh 100+ None 
Fish flesh 100+ None 

Rice, polished 67* Lysine 
Peanut 65* Lysine & threonine 
Sweet potato 63* Lysine 
Cassava meal 56* Leucine 
Beans, common 54* S·con taining 
Maize, whole 49* Lysine 
Wheat, white flour 38* Lysine 
Mungbean 35* S-containing 

Rice (3 parts)C + Mungbean (1 part) 83* Threonine 
Sweet potato (3 parts)+ Bean (1 part) 73* S-containing 
Sweet potato (8 parts)+ Fish (2 parts) 84* Lysine 

a Calculated using the provisional scoring pattern for mg amino acid per g nitro
gen ( 4) and F AO amino acid composition tables (9 ). 

+ -microbiological method 
* - column chromatography method 

b S-containing =methionine+ cystine. 
c By raw weight of edible portion (Annex 1). 
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likely to be adequate or at least higher than in protein X. Lysine may 
not now be limiting and the amino acid score will improve. It is this 
ability of proteins with different essential amino acid patterns to 
complement each other that provides the scientific basis for encou
raging variety in diets and particularly for feeding a mixture of pro
tein-containing foods to young children. Because animal proteins 
usually have higher concentrations of essential amino acids than most 
vegetable proteins a small addition of animal protein can often im
prove the protein quality of a meal quite significantly as is shown 
in Table 5. 

2. Measuring the net protein utilization (NPU) 

NPUa "' Nitrogen retained by the body x 100 
Nitrogen intake 

The NPU gives a more complete expression of protein quality 
than the amino acid score. However it is a biological method that re
quires special laboratory facilities. 

The protein content or 'quantity' of a diet may be expressed in 
terms of the percent of total energy provided by protein (Protein 
Energy % or PE% ). 

PE% ::::: Energy from protein 
Total energy in diet 

X 100 

Proteins should contribute approximately 4% of the total energy 
requirements. If the PE% is less than 4% the subject will be unable 
to eat enough to satisfy protein 'requirements. However when the 
PE% is very high the efficiency with which protein can be used for 
tissue synthesis falls because some protein has to be used for energy. 

An expression of 'protein value', which takes into account both 
these characteristics of 'quantity' and also quality (as expressed by 
amino acid score), is the 'Net Dietary Protein Energy Percent' 
(NDpE% ). If the amino acid score and PE% are known it may be 
found using the nomograph in Figure 1. ;Recommended NDpE% 

aNPU = Digestibility x Biological Value 

N absorbed 
N intake 

X 
N retained 
N absorbed 

X 100 "' 
N retained 
N intake 

X 100 
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values for diets are 10 for pregnant and lactating women, 8 for in
fants and adolescents, 6 for other children, and 5 for other adults. 

Iron 

Many factors affect the absorption and utilization, and hence re
quirements of iron. In estimating the recommended intakes given in 
Table 4 the following factors have been taken into account: 

1. That absorption is influenced by the body's needs and iron 
status (Chapter 5). 

2. That absorption of iron is positively related to the presence 
of meat, fish or soybean in the meal (6) (Chapter 5). Where 
these items provide a high proportion of the dietary energy 
less iron will be needed than when they provide a low propor
tion of energy (Table 4). 

3. If iron stores are adequate additional iron is not required du
ring pregnancy and lactation. However since the iron status 
of the majority of women in the Region is not satisfactory 
extra iron is recommended at these periods (p. 69). 

Calcium 

Calcium absorption is regulated to some extent by the body's 
needs and there appeal'S to be adaptation to diets supplying low 
quantities of bioavailable calcium. Vitamin D is needed for calcium 
absorption and utilization while the presence of phytates and oxal
ates appear to inhibit absorption. It is unlikely that the calcium re
quirements in Appendix 2 (p. 337) are met by many people in the 
Region especially those who are pregnant or lactating but there ap
pears to be no overt deficiency (1). 

Vitamin A 

Vitamin A is present in the diet as: 

1. The preformed vitamin (retinol or retinol ester) which is 
found in animal foods. This form is readily absorbed. 

2. The provitamin forms which are found in plant foods.,B-caro-
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tene is the most active and common form of provitamin A 
but other carotenoids have some vitamin A activity. The pro
vitamin forms are not efficiently absorbed. 

The unit now used to measure vitamin A activity is 'micrograms 
.(meg) of retinol'. 

Food composition tables may show separate values for retinol 
and;S- carotene. The two values may be consolidated by converting 
to 'retinol equivalents' (Appendix 1). 

1 retinol equivalent = 1 meg retinol 
= 6 meg;$- carotene 

Where vitamin A activity is given in International Units (I.U.)a 
the following approximate conversion figures may be used (2, 6): 

For animal foods 1 I.U. = 0.3 meg retinol 
For plant foods 1 I.U. = 0.1 meg retinol (see alsop. 323) 

The recommended intakes are given in Appendix 2 (p. 337). Extra 
vitamin A is needed during lactation to build up infant liver stores. 

When estimating vitamin A intake it is better to obtain the ave
rage consumption over a period of time rather than one day's intake 
since there are wide variations in the daily intake of vitamin A and 
the vitamin is stored in the liver. 

Vitamin B Complex (2, 3) 

The requirements of thiamine, riboflavin and niacin are closely 
related to energy intake and utilization. 

The recommended intakes are: 

Thiamine 0.40 mg/1 000 kcal (0.10 mg per MJ) 
Riboflavin 0.60 mg/1 000 kcal (0.14 mg per MJ) 

ai.U. USP (United States Pharmacopoeia unit) 
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Niacin or niacin equivalents 6.6 mg/1 000 kcal (1.5 mg 
perMJ) 

Appendix 2 (p.337) gives recommended intakes taking into account 
the recommended energy intakes. 

The folate content of food is difficult to measure and is affected 
by cooking. Intake values are those recommended by WHO (8) and 
are given in Appendix 2 (p. 337). Since requirements during preg
nancy are often higher than can be supplied by the normal diet con
tent supplementary folate may be needed (p.69). 

The recommended intakes for vitamin B12 are given in Appen
dix 2 (p.337). 

Ascorbic Acid ( 3) 

The recommended intakes are given in Appendix 2 (p.337) and 
provide a safety margin of about 10 mg. It should be noted that as
corbic acid in food is quite unstable and very soluble and that the 
substantial losses that occur in processing and cooking should be 
taken into account when estimating intakes. There is no convincing 
evidence as yet that very high intakes of ascorbic acid are of prophy
lactic or therapeutic benefit. 

Vitamin D (3) 

The recommended intakes of vitamin D (cholecalciferol) are 
based on the assumption that there is no exposure to sunlight (Ap
pendix 2 p.337 ). This is obviously not the case for the vast majority 
of the population of the Region and in practice it is only among 
groups which, for social or traditional reasons, avoid sunlight that 
attention need be paid to vitamin D intake. 
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Annex 1 to Chapter 3 

How to determine the amino acid score of protein consumed at a meal 
Step 1 Calculate the grams of protein and the milligrams of each essential 

amino acid in all the protein-containing foods eaten at a meal (using 
food and amino acid composition tables) (7, 8). 

Step 2 Calculate the milligrams of each essential amino acid per gram of pro· 
tein consumed (i.e., per gram 'test' protein). 

Step 3 Express each of these values as a percentage of the value for that ami· 
no acid in the recommended reference protein ( 4 ). 

i.e., mg essential amino acid in 1 g 'test' protein 
X 100 mg essential amino acid in 1 g 'reference' protein 

Step 4 The essential amino acid with the lowest percentage is the 'limiting 
amino acid' and the value of the percentage is the 'amino acid score'. 



Examples 

Example 1. To determine amino acid score and limiting amino acid of rice 

Example 2. To determine amino acid score and limiting amino acid of a meal consisting of rice and anchovy 

Calculations 

mg essential amino acid 
Step Food 

F AO Reference Protein 

1 
2 
3 

1 

2 
3 

Answers 

Rice 

Rice 
Anchovy 

Rice+ Anchovy 

Example 1 
Example 2 

+Value is 100 or above 

E.P. 

g 

100 

180 
20 

200 

Protein OJ) 
<ll <ll ~ 

.E Q) ·s <ll s:: 
~ ·s Q s:: <ll ] ·a ;::! ·z ;::: ~ <ll ·; s:: ·so 0 ::s ,_, g <ll ;;., 0 .... ..<:: ,!:1 ..;:! ,.:J ';' <t; E-< 

00 

1.0 40 70 55 35 60 40 

Example 1. Calculate amino acid score of rice 

6.7 296 581 255 259 568 234 
1.0 44 87 38 39 85 35 

+ + 69 + + 88 

Example 2. Calculate amino acid score of a meal consisting of 
180g rice (row E.P.) and 20g anchovy (raw E.P.) 

12.0 532 1046 
4.0 212 352 

16.0 744 1398 

1.0 47 87 
+ + 

Amino acid score 
sga 

93 

460 
360 
820 

51 
93 

466 1022 
172 340 
638 1362 

40 85 
+ + 

Limiting amino acid 
Lysine 
Lysine 

422 
206 
628 

39 
98 

a Note that the amino acid score for rice is slightly different from that given in Table 5, p. 34. 

~ 
·;;; .5 0 .... -a ;;., 
E-< :> 

10 50 

95 408 

14 61 

+ + 

172 734 
42 246 

214 980 
13 61 

+ + 

This is because in the example it has been calculated on the basis of mg essential amino acids per g protein (which is easier) rather 
than on the basis of mg essential amino acids per g nitrogen (which is slightly more accurate). 





CHAPTER 4 

PROTEIN-ENERGY MALNUTRITION 

IntrQduction 

Protein-energy malnutrition (PEM) is the most important nutri
tional deficiency disease in the Region. Usually it is manifested as 
growth failure associated with recurrent infection in the low-income 
preschool age child. 

At school-age frank PEM is rare but growth retardation often 
persists particularly in the Asian areas whereas in the South Pacific 
catch-up growth seems to be better. Low body weights are found 
among pregnant and lactating women. 

Data from the various countries or areas of the Region are ina
dequate for statistical comparisons or to indicate trends but subject
ively it appears that there has been a reduction over the past decade 
of severe PEM in Hong Kong, peninsular Malaysia, the Republic of 
Korea and Singapore and some areas of Papua New Guinea while 
there have been increases in some Pacific islands because of the 
urbanization of dietary habits. All signs indicate that PEM is no 
longer a public health problem in China (1). 

Epidemiology 

PEM results from the interaction of several factors, the most im
portant of which are: 

A quantitatively insufficient and often, a qualitatively inade
quate dietary intake 

Frequent infection, notably gastroenteritis, measles and respi
ratory infections which lower intake, raise requirements and may 
affect absorption (Chapter 11). 

43 
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Energy is usually the factor most limiting in young children's 
diets although protein quality and quantity is often low. Typically, 
diets deficient in energy and protein are also deficient in iron, 
vitamin A, and B vitamins. 

Children of preschool age are most often and most severely mal
nourished because: 

1. Young children's nutrient requirements per unit body weight 
are higher than older individuals because of their high growth 
rates. 

2. Small children may be unable to consume enough food (and 
hence enough energy and nutrients) even if it is offered to 
them, because of the bulky nature of the staple food (i.e., its 
low energy density). For example, in order to consume 400 
kcal or about 1/3 of his daily energy requirement a 1-3 year 
old child must eat 3 cups of rice gruel or 2 1/2 large pieces 
of sweet potato. 

3. As the developing child comes into contact with more people 
and ·different foods, and starts to explore outside the home 
he is increasingly exposed to sources of infection for which 
he may not have acquired natural active immunity. This leads 
to frequent bouts of sickness with lowered food intakes and 
little opportunity for 'catch-up' growth. 

4. Young children may be offered less nutritious food than 
relatives higher in the family hierarchy. 

Thus the development of PEM usually involves a downward 
spiral through low dietary intake and slow or static growth and 
increasingly frequent infections. If nothing stops the spiral, maras
mus or kwashiorkor occurs. 

Marasmus is the commonest type of severe PEM seen in the 
Region. Cases usually have a history of repeated bouts of diarrhoea 
or other infections together with inadequate bottlefeeding, late wean
ing or a diet grossly deficient in both energy and protein. Kwash-
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iorkor is less frequently seen and occurs most often in the toddler 
and preschooler whose diet is particularly low in protein. However 
the nature of the preceding or concomitant infection may play 
a role in determining the type of severe PEM manifested (2). 

Description, Diagnosis and Classification 

The child with PEM has a slower than normal rate of growth 
and may eventually lose weight, especially if there is an accom
panying infection, due to loss of body fat and muscle wasting. 
Skeletal growth slows and may cease completely. As the child's 
condition deteriorates there may be skin and hair changes and 
sometimes diarrhoea and oedema. Pathological and biochemical 
changes may include fatty infiltration and enlargement of the liver 
and decreases in serum prealbumin, albumin and total proteins. 

PEM is a spectrum of conditions ranging from growth failure to 
overt marasmus or kwashiorkor and hence classification has to 
be based on arbitrary 'cut-off points' in the range of anthropometric, 
clinical or biochemical measurements found. 

In practice two tiers of classification are recommended: 

1. Classification of all degrees of PEM 
2. Classification of severe forms of PEM. 

L Classification of all degrees of PEM 

One of the most widely used systems is that of Gomez ( 3) 
which is based on weight for age expressed as a percent of refer
ence weight. 

1st degree malnutrition is equivalent to 76-90% reference 
weight for age 

2nd degree malnutrition is equivalent to 61-75% reference 
weight for age 

3rd degree malnutrition is equivalent to < 60% reference 
weight for age 

Weight is widely recorded and the classification is easy to 
compute and understand. The disadvantages are that: 

a. A cut-off point of 90% of reference is high (80% being 
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approximately equivalent to -2SD or the 3rd percentile), 
thus some normal children may be classified as 1st degree 
malnourished. 

b. By measuring only weight for age it is difficult to know if 
the low weight is due to a sudden acute episode of malnu
trition or to longstanding chronic undernutrition. It is im
portant to distinguish between these two types of PEM 
since the first child is in more urgent need of treatment. 

To overcome these problems Waterlow ( 4) has suggested the 
classification described in Figure 2 (see next page) based on: 

Wasting (i.e., current PEM) expressed as a function of 
reference weight for height 

Stunting (chronic PEM) expressed as a function of re
ference height for age 

Where it is impossible to measure weight, nutritional status 
can be crudely assessed using mid-upper arm circumference. 

The classification in Figure 2 requires a single weight and 
height. It is however important to diagnose malnutrition as early 
as possible and for this purpose the monitoring of the child's 
weight using a weight chart is strongly recommended (p. 209). 

2. Classification of severe PEM 

The Wellcome working group (5) has proposed the classifi
cation for severe malnutrition given in Figure 3 which includes 
any child below 80% of his reference weight fo;r age. The ad
vantage of the classification is that it is simple and requires no 
laboratory tests. However it cannot distinguish the wasted child 
from the stunted child. 

Description of severe PEM 

Severe protein energy malnutrition always involves severe muscle 
wasting and a range of clinical and pathological signs associated with 
nutritional marasmus, marasmic kwashiorkor or kwashiorkor (Figures 
4-7). 

Several good descriptions of severe protein-energy malnutrition 
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Figure 2. Classification of all degrees of malnutrition (4). 

Weight for Age Oedema 

Percent of referencea Present Absent 

80-60 K washier kor Undernourished 

:::; 60 Marasmic kwashiorkor Marasmus 

a Use reference values in Appendix 4 or local values. 

Figure 3. Wellcome classification of severe PEM (7). 
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are available (6, 7) but for the public health worker Table 6 gives 
sufficient information to diagnose all but the most complicated 
active case, although it should be remembered that many children 
will exhibit features of both marasmus and kwashiorkor. 

Deficiencies often associated with PEM 

1. Where vitamin A intakes are low, xerophthalmia often ac
companies severe PEM or it may develop during treatment if 
vitamin A is not given. Prophylactic vitamin A should always 
be given to cases of PEM in such areas (p. 82). 

2. Moderate hypochromic anaemia is often present, probably 
caused by both protein and iron deficiency; this may disap
pear spontaneously during treatment although iron should 
be given routinely. 

3. Signs attributable to riboflavin deficiency are often seen but 
disappear during treatment (p. 99). 

The Management of Undernutrition or Mild PEM 

Management is three-pronged and can be largely given by pri
mary health care workers. 

1. Diet 

The mother is given a simple, practical prescription for im
proving the child's diet (p. 59). The foods suggested should in
clude a concentrated non-bulky source of energy such as oil or 
nuts, as much good quality protein as possible and fresh vege
tables or fruits to supply vitamin A and other vitamins and mine
rals. Meals or snacks should be given 4-5 times a day. Breast 
feeding should be encouraged. A home visit will reinforce and 
perhaps modify this advice. Food supplements can be given pro
vided the mother knows how to use them or the child can be 
referred to a rehabilitation or feeding centre (p. 247). Advice on 
how to manage a child with fever or diarrhoea should also be 
given (p. 157). 

2. Control of infection 

The prevention or early diagnosis and treatment of the com-
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Principal Features of Severe PEM 

Features Marasmus I Kwashiorkor 
Clinical Always present 

Muscle wastinga Obvious Sometimes hidden by oedema and fat 

Fat wasting 
Severe loss of 

Fat often retained but not firm subcutaneous fat 

Oedemab None Present in lower legs, and usually 
in face and lower arms 

Weight for height Very low Low but may be masked by oedema 

Mental changes 
Sometimes quiet 

Irritable, moaning, apathetic an<} apathetic 

Sometimes present 

Appetite Usually good Poor 

Diarrhoea 
Often (current 

Often (current and past) and past) 

Skin changes Usually none 
Diffuse pigmentation, sometimes 
'flaky paint dermatosis'c 

Hair changes Seldom Sparse, silky, easily pulled out 

Hepatic enlargement None 
Sometimes, due to accumulation 
of fat 

Biochemicazd 

Serum albumin 
Normal or slight-

Low f<3 g/100 ml blood) ly decreased 
Urinary urea per g Normal or 

Low creatininee decreased 

Hydroxyproline/crea-
Low Low tinine ratiof 

Plasma/amino acid 
Normal Elevated 

ratio 

aBest seen on the buttock, thigh, upper arm and over the scapula. 

bTest for oedema by pressing thumb on the shin or upper dorsum of the foot for 
3 seconds to see if dent remains. (To eliminate a diagnosis of nephrosis check 
that there are not large quantities of albumin in the urine). 

CNote that in pellagra dermatosis is seen only on those areas exposed to sunlight. 

dFor details see DeMaeyer (6). 

eMay be concealed by infection. 

fReflects recent diet. 
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mon childhood diseases (particularly gastroenteritis, respiratory 
infections and measles) is one of the most important measures in 
the management of PEM. 

Practical ways of achieving this include: 

a. Control of the dehydration associated with diarrhoea. It is 
strongly recommended that packets of the pre-mixed ingre
dients for preparing an oral rehydration solution be available 
in all health units for the home and clinic treatment of diar
rhoea (8, 9, 10). 

If prepacked ingredients are not available a home recipe 
should be given to all mothers with preschool age children 
(Appendix 3). 

b. Treat any concomitant infection or infestation promptly and 
vigorously remembering that infection in the malnourished 
child may be difficult to diagnose and unlikely to be control
led by the child's defense mechanisms alone. 

c. Continuous monitoring of the child's growth (using a growth 
chart p.216) and the associated environmental factors such as 
method of feeding, father's income, and environmental 
sanitation (by visiting the home) will help ensure the steady 
improvement and maintenance of the child's nutritional 
status. 

The Management of Severe PEM (6, 7, 9) 

(For more details refer to The Treatment and Management of 
Severe PEM (9)). 

A child with severe muscle wasting and/or oedema, should be 
treated as an emergency particularly if he also has diarrhoea, dehy
dration or infection. 

Severely malnourished children need medical supervision, usually 
in a hospital, for at least 2 weeks after which they can sometimes be 
transferred to less expensive rehabilitation units (p.247). The mother 
or caretaker should stay with the child to provide the 'tender loving 
care' so essential to management and to learn how to continue the re
habilitation of the child when he returns home. 
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Steps in the management of severe PEM 

1. Case history and examination 

When examining the child look particularly for these conditions 
which indicate special care: 

Dehydration 
Vitamin A deficiency 
Oedema 
Infection 
Hypothermia 
Anaemia 

When taking the case history probe for the ecological factors that 
may have caused the child's present condition so that the family 
may be given practical advice as to how to prevent a relapse when 
the child goes home. 

2. Treatment of dehydration (if present) 

Appendix 3 gives details of a suitable oral rehydration fluid. 
Infants below 3 months of age and cases of severe dehydration 
need intravenous fluid (6, 9). 

3. Treatment of infections 

Since infections are very commonly associated with PEM and 
may be difficult to diagnose (p.119)all severely malnourished 
children should be given antibiotic therapy. Unless there are clear 
signs of a specific infection (in which case the appropriate anti
biotic should be given) the following are recommended: 

Procaine benzylpenicillin 300 000 - 600 000 units once daily 
for 5-10 days, intramuscularly and Ampicillin 125 mg every 
6 hours for 5-10 days (i.e., 500 mgfday), orally if possible. 

4. Diet 

Half-strength milk feeds should be given on admission or as 
soon as dehydration is corrected (Appendix 3). If the child is 
constantly vomiting or is anorexic, the foods should be given by 
nasogastric tube (Annex 1). All health staff likely to treat dehy-
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dration or severe PEM should know how to tube feed a child. 
The strength of the milk should be increased over the next few 
days and, as soon as the full strength formula is being well tole
rated, the high energy diet can be introduced to allow maximum 
'catch-up' growth. Lactating mothers should also give breastmilk 
in place of some of the formula feeds. 

Once the child is gaining weight satisfactorily, the mother can 
be taught how to prepare and feed the child with suitable local 
foods so that she can continue rehabilitation when she goes home 
(Annex 2 and p.l62). A typical feeding schedule is given in 
Table 7. Obviously this must be adapted to the individual case. 

Table 7 

Typical Feeding Schedule for a Hospitalized Child with Severe PEM (9) 

Quantity milk/kg 
Schedule Type of feed No. feeds/day body weight/day 

ml 

1st day Oral rehydration See Appendix 3 

2nd -3rd day 1/2-strength milk formulaa 12-8 125 

4th -5th day Full-strength milk formula 8 125 

6th day onwards High-energy milk formula b 6 160 

3rd week Local foods added to milk 6-5 160 

formula (Annex 2) 

The ingredients that can be used to prepare 'full-strength 
milk formula' and 'high-energy milk formula' are given in Table 8. 

5. Vitamin and mineral supplements (9) 

Because of concomitant deficiencies the following supple
ments should be routinely given: 

Potassium 4 ml of stock solution (7 .5 g KCl in 100 ml 

a Start on day 1 if no diarrhoea, vomiting or dehydration. 
b Give when serious complications are treated and child is eating well. 



PROTEIN-ENERGY MALNUTRITION 

Table 8 

Preparation of 'Full--Strength Milk Formula' and 'High-Energy 
Milk Formula' (9). 

53 

Full-strength Milk Formulaa High-Energy Milk Formula 
(Amount (g) for 1 litre formula) (Amount (g) for 1 litre formula) 

Milk onb Sugar Type Milk Milk Oil Sugar 

500 25 65 Whole cow 900 55 70 

50 40 65 Skimmed powder 90 85 65 

70 25 60 Full cream powder 120 55 65 

205 25 60 Evaporated 450 50 70 

75 50 15 K-Mix 2c 120 85 35 

810 kcal/litre or 100 kcal/125 ml Energy content 1350kcal/litre or210 kcal/160 ml 

18g/litre or 2g/125 ml Approximate 30 gflitre or 5 g/160 ml 
protein content 

'----
aHalf-strength feed is prepared by taking 1 part full-strength feed and 1 part 
boiled water. 

bAny vegetable oil (although coconut oil will solidify if placed in a refrigerator). 

cDistributed by UNICEF. 

To prepare the formula 

Mix the milk and sugar together 

Add the oil slowly mixing very well (if powdered milk has been used this 
dry mixture will keep several days in a closed container) 

Add cold boiled water to make up to 1 litre (4 standard cups or 1 3/4 
Imperial pints), mix very well using an electric blender if available 

Sieve if required for tube feeding (Annex 1) 

Unless stored in a refrigerator, do not keep longer than 6 hours 

If using a drip change the feed every 2-3 hours so it does not go sour and 
clotted. 
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Iron 

Folic acid 

Vitamin A 

water) /kg body weight/day for 2 weeks given 
with oral feeds 

60 mg/day of elemental iron (given twice a 
day between meals if tolerated for 3 months 
or until haemoglobin level is normal) 

100 meg/day for at least 2 months 

Must be given routinely in areas of vitamin A 
deficiency. For dosage see p. 82. 

6. Treatment of other conditions 

Severe anaemia - give transfusion 
Hypoglycaemia - give oral milk diet or intravenous glucose 
Continuing or recurrent diarrhoea - test for lactose intole-

rance and if positive change to lactose-free diet (Soymilk, 
K-Mix 2 or Calcium caseinate diet (6)). Correct dehydra
tion. 

7. Nursing care 

A mother or relative should be admitted with the child to 
feed and care for him. At night special care should be taken to 
keep the child warm (a good temperature for a ward is 30-33°C). 
The child must be kept clean and dry, and encouraged to con
sume all his diet. Later play materials should be available to pro
vide mental stimulation (Chapter 12). 

8. Education of the mother 

The mother should be involved in the giving, and if possible, 
in the preparation of food and every opportunity should be 
taken to explain to her, without recriminations, why the child 
became sick and what dietary and other precautions she can take 
to prevent this child and other siblings from succumbing in the 
future. She should be encouraged to play with and provide play
things for the child. 

Both the education of the mother and the management of 
the recovering· child can often be best provided by transferring 
the pair to a nutrition rehabilitation unit (Chapter 21). 
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9. Assessment of recovery 

A daily weight chart is one of the most useful tools for moni
toring the child's progress. A marasmic child should show a 
steady increase in weight of around lOg/kg body weight per day 
once he is eating well, while the kwashiorkor case should show an 
initial dip for a few days, while oedema is being lost, followed by 
a similar weight gain to that of the marasmic child. The most use
ful simple biochemical test is serum albunrln which rises rapidly 
during early recovery. 

Failure to gain weight or lose oedema might indicate poor 
dietary intake, vomiting, infection, particularly diarrhoea or an 
underlying disease such as tuberculosis or heart failure (7). 

10. Follow-up 

Once the child is eating well and any infection is under con
trol he can be sent home provided his progress is monitored 
either by health or other community workers visiting the home 
or by frequent reattendances at the ward or health unit. It is of 
utmost importance that the child is kept under surveillance for 
at least 6 months and until school age if The of 
siblings should also be monitored since the conditions that cause 
one child to become malnourished may well apply to other child
ren in the family. 

Where home conditions are poor or the family lives far away, 
further rehabilitation may take place under supervision in a sim
ple rehabilitation centre (Chapter 21). 

It should be part of the programme of every unit treating 
severe protein-energy malnutrition to carry out periodic follow
up surveys to see how efficient their management is in terms of 
saving lives and improving maternal behaviour. 
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Annex 1 to Chapter 4 

Nasogastric Tube Feeding (9, 11, 12) 

Oral rehydration fluids or milk feeds should be given to anorexic 
or constantly vomiting children by nasogastric tube. With practice 
quite junior nursing staff can insert the tube. 

To insert the tube 

Use plastic, polythene or flexible nylon tubing (size 6 or 8 
French; internal diameter 1-1.5 mm) 

The required length of tubing is usually about 56 em (22 in) 

Smooth the end of the tube by rubbing with sandpaper or pass
ing through a match flame 

Lubricate the tube with water or edible oil and pass through 
the nostril to the stomach 

Look into the throat with a torch and spatula so as to make sure 
that the tube has not stuck there, 

The bottom end of the tube must be in the stomach. If 
the child coughs a lot it is in his trachea. If by mistake fluid is 
put into his trachea he will die. There are two ways of making 
sure that it is in the stomach. Try both of them. 

1. Suck the top end of the tube with syringe. If fluid comes, 
its bottom end is in the stomach. 

2. Inject about 10 ml of air down the tube. Listen over the 
stomach with a stethoscope or your ear. If you can hear air 
coming out of the bottom end of the tube, it is in his sto
mach. 

Fix the tube in place with a piece of plaster running from under 
the nose to behind the ear, the tubing being led out behind the 
ear. If the child tries to pull out the tube, put his hands in gloves 
or bandages. 

The tube may be left in place for up to a week as it does not 
cause irritation. 

Explain the purpose of the tube to the mother. 
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Ideally, a new piece of tubing should be used for each insertion. 
However nylon tubing may be boiled or autoclaved and poly
thene and plastic tubing can sometimes be boiled or alternatively, 
may be disinfected with dilute lysol or other disinfectant. In this 
method use a syringe to suck the solution into the inside of the 
tube and wash well with running water before use. 

To give the feed 

Feeds should be sieved to avoid lumps and may then be given by: 

a. Continuous drip. This is the best method provided there is 
someone to check that dripping continues steadily always. 
Feeds are put in a transfusion bottle and given by attaching a 
drip set adjusted to drip slowly (150 ml taking about 3 
hours). Only enough diet for 2-3 hours should be put up to 
prevent souring. The mother can be taught how to watch the 
drip. 

b. Syringe. Feeds may be given every two to three hours by sy
ringe, (size 18 B.W.G.). Check that the tube is in the stomach 
before feeding and flush out the tube after feeding with a 
little water. To avoid regurgitation the formula or fluid 
should be given slowly by a nurse or similar health worker. 

Annex 2 to Chapter 4 

Diets Suitable for Rehabilitating Malnourished Children 

1. Specimen daily diet for a pediatric ward ( 12) 

Breastmilk or fresh milk 
Dried milk 
Egg 
Meat/fish, flesh 

Beans/peas 
Groundnuts 
Dark green leaves 
Onion/tomato 

Oilfghee 
Margarine 

1/4 pint 
1 oz 
1 piece 
2 oz 

11/2 oz 
1/2 oz 
2 oz 
2 1/2 oz 

1/4 oz 
1/2 oz 
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Orange /tangerine 
Mango/paw-paw 
Maizemeal/rice 
Bread 
Potato/banana 
Sugar 

2. Diet for convalescent child (7) 

Food 

Breastmilk or fresh milk (cup) 
Rice, boiled or gruel (cup) 
Tuber or bread (piece) 
Egg (piece) 
Fish or meat flesh (matchbox size) 
Mung beans, boiled (cup) 
Fish or shrimp, dried powder (tbsp) 
Vegetables, cooked (cup) 
Fruit (piece) 
Oil or margarine (tbsp) 
Sugar (tbsp) 

Nutrient 

Energy (kcal) 
Protein (g) 

1 piece 
2 oz 
5 oz 
3 oz 
2 oz 
1 oz 

Age (yr) 
3-4 4-6 

Amount needed 

1 
3 
3 
1 
2 
1/2 
1 
1/2 
2 
3 
3 

1800 
60 

1 
5 
4 
1 
4 
1 
2 
1 
3 
5 
4 

2500 
85 
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Fig. 4. Infantile marasmus: The baby on the left is 
healthy. He is 4 months old and weighs 91% of 
reference weight for age. The baby on the right is 
marasmic. He is 11 months old and weighs only 
43% of reference weight for age. (S.T. Chen) 

Fig. 5. Severe maras
mus: Note gross wast· 
ing of muscle and fat 
and 'old man's face'. 

(Nutr. Center of the 
Phil.) 

Fig. 6. Kwashiorkor: 
Note oedema, derma
tosis, moon face and 
apathy. (W.H.O.) 

Fig. 7. The dermatosis or flaky paint rash of kwashiorkor. 
(Nutr. Center of the Phil.) 



CHAPTER 5 

NUTRITIONAL ANAEMIAS 

Definition 

Nutritional anaemia is the condition that results when the ery
thropoetic (red blood cell-forming) tissue is unable to maintain a 
normal haemoglobin concentration because of an inadequate supply 
of one or more essential nutrients (usually iron and sometimes 
folate). 

There is a range of haemoglobin values among both healthy and 
anaemic populations and these overlap to some extent. Thus it is 
difficult to define precisely a haemoglobin 'cut off' level below 
which an individual can be said to be anaemic. However since no bet
ter practical method of assessing anaemia has been found the cri
teria in Table 9 developed by WHO have to be recommended. 

There are two types of nutritional anaemia: 

1. anaemia caused by iron deficiency 

2. Megaloblastic anaemia due usually to folate or less often 
vitamin B1 2 deficiency. 

Prevalence 

Nutritional anaemia is a problem to some extent in every country 
or area in the Region although most prevalent in the developing 
areas. Pregnant women and toddlers are the main groups affected. 
Iron deficiency is the most common cause but folate deficiency is 
also common among pregnant and lactating women. Infections, such 
as hookworm and malaria, are associated causes in many cases. Vita
min B12 deficiency appears to be rare (2). 

Public Health Significance 

1. Anaemia and pregnancy 

Severe anaemia in pregnant women increases the risk of ma
ternal and foetal morbidity and mortality (3). Milder degrees of 
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anaemia may be associated with low birth weight and placental 
hypertrophy; iron and folate deficiencies in pregnancy lead to 
low stores of these nutrients in the newborn. 

2. Anaemia and infection 

Iron deficiency anaemia has been associated with an in
creased frequency of infection (1) and a predisposition to local 
infections especially Candidiasis ( 4). It has been suggested that 
this is due to a decrease in the cell-mediated immune response and 
the bactericidal activity of leucocytes ( 5). However it is not yet 
clear whether this is a direct effect of iron deficiency alone or of 
the poor general state of nutrition often found in anaemic per
sons. Also there is some evidence that iron de.fidem:y may actual
ly resulL in an increased resistance to bacterial infection because 
there is less free iron available for growth (6). 

Table 9 

Haemoglobin Values Below Which Anaemia is Said to Exist (1), 
'Normal' Mean Concentration 

and Haematocrit 

-- - ---
MCHC Haematocrit 

g/100 ml % % 
" 

Children 6 months - 6 years 11 34 33 

Children 6-14 years 12 34 36 

Adult males 13 34 39 

Adult females- not pregnant 12 34 36 

Adult females- pregnant 11 34 33 

avalues for persons living at sea level. At greater altitudes values would be 
higher. 
When reporting prevalence of anaemia in populations a frequency distribution 
of haemoglobin values should be given as well as the proportion below the 'cut
off' values given above. A single cut-off point does not necessarily distinguish 
which population is most severely anaemic. 
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Thus the effect of iron deficiency on susceptibility to infec
tion has yet to be clarified (7) although there probably is a posi
tive association (8). 

3. Anaemia and work performance 

Even quite mild degrees of anaemia appear to reduce work 
capacity and iron supplementation has been shown to improve 
exercise performance (9, 10) and productivity (11). 

Since iron deficiency anaemia is highly prevalent among 
adults, many of whom are engaged in agricultural or other phy
sical work, this effect of anaemia on work performance may be 
of great significance on the economy and productivity of the 
Region. 

.l!:tiology 

Iron deficiency anaemia 

Anaemia is the end result of severe iron deficiency. The homo
eostatic (self-regulating) mechanisms of the body maintain haemo-

levels at the expense of stores. The overall iron status of 
an individual is related to the dietary intake, the proportion ab
sorbed, the tissue stores, the body's requirements and body losses. 

1. Iron intake 

The iron content of many diets in the Region is low espe
cially where animal foods are not widely consumed. Foods with 
high iron content are liver, meat of all kinds and most offals, 
fish and dark green leaves. Cereals may supply a high proportion 
of dietary iron where they are the staple food. 

In some areas contamination of food by iron from cooking 
pots may significantly raise intake. 

2. Absorption 

The proportion of dietary iron absorbed from food is low 
(usually not more than 10-20%) and is affected by: 
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a. Dietary source of iron 

The absorption of iron from cereals, most legumes, vege
tables, eggs and cow's milk is lower than that from meat, soy
beans, fish and breastmilk (1-6% compared to 7-22%) (12). 
One reason may be because the former contain iron-absorp
tion inhibitors such as phytates. 

b. The other foods in the diet 

The presence of meat, liver, fish and chicken in a meal 
increases the total absorption of iron from all the foods eaten 
at the same time while the presence of vegetable foods, milk, 
eggs and tea tends to decrease absorption (13, 14). For 
example in a meal containing both vegetable foods and meat it 
was found that the presence of vegetables slightly decreased 
the absorption of iron from meat (compared to when meat 
was eaten alone) while the presence of meat almost doubled 
the absorption of iron from the vegetables (12, 13). 

Ascorbic acid, and hence ascorbic acid-rich foods, en-
hances the of iron. calcium onosJJn1ne 
and tannin inhibit absorption. 

Diet.s in those areas where anaemia is most prevalent tend 
to be low in meat and other flesh foods and consist mostly of 
foods of vegetable origin. The possible effect of this on total 
iron absorption may be the most important factor in the etio
logy of iron deficiency anaemia in the Region. 

c. Iron status of the individual 

Iron absorption is increased and iron excretion decreased 
in an iron deficient individual or where physiological require
ments are higher than normal (i.e., in pregnancy). The reverse 
is true when the body is overloaded with iron. 

3. The tissue stores 

The homoeostatic mechanism of the body tends to maintain 
haemoglobin levels at the expense of tissue stores and thus the 
first stage of anaemia is a depletion of body stores followed by 
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reduction in the production of red blood cells and low serum 
iron levels. 

Tissue stores of newborn babies may be low if the mother 
was anaemic during pregnancy. Breastmilk has a low iron con
tent, although it is well absorbed, and such babies may develop 
anaemi<.< if not supplemented. Breast fed babies born with good 
tissue stores will not need supplementation provided the weaning 
diet introduced at 4-5 months contains bioavailable iron. 

4. Requirements 

Appendix 2 shows the FAO/WHO recommended intakes. Re
quirements and hence recommended intakes are higher for wo
men than men because of menstrual loss. Further increases are 
recommended in pregnancy and lactation if the woman is iron 
deficient. Requirements for children are similar to those for adult 
males because of their rapid growth rates. Because the dietary in
take of women and children is also usually lower than that of 
adult males it is not surprising that iron deficiency anaemia is 
most common in the former groups. 

5. losses 

Iron loss occurs during menstruation and the postpartum 
period, and in hookworm, trichuris, malaria and other infections. 
All these factors will therefore aggravate or precipitate iron defi
ciency and are important etiological factors in many parts of the 
Region. 

Folate deficiency anaemia 

Folate deficiency is due to low dietary intake (associated with 
artificial feeding, poverty, prolonged cooking) or increased require
ments (as in premature infants and pregnancy and lactation). Preg
nancy and lactation are probably the commonest causes of folate de
ficiency in the Region. Where malaria is endemic, control programmes 
tend to reduce the prevalence of folate deficiency in pregnancy (12). 
Folates are widely distributed in meat, dairy products, vegetables, 
fruits and cereals but tend to be destroyed by cooking. 

Diagnosis of Nutritional Anaemia and the Assessment of Iron Status 

1. Diagnosis of anaemia 
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Signs and symptoms 

To diagnose anaemia and to identify the cause, laboratory 
tests are the only reliable method. Inspection of the epithelium 
or mucous membranes may give misleading results. However if 
no laboratory facilities are available the best place to see pallor is 
inside the lips. If anaemia is present there may be a history of 
such unspecific symptoms as lack of energy, tiredness, sleepless
ness and reduced powers of concentration. In severe cases there 
may be dyspnoea, palpitations, headache, faintness, anorexia, 
nausea, flatulence, menstrual irregularity, loss of libido and 
peripheral oedema, but there are cases with severe chronic anae
mia who are asymptomatic. Brittleness and concavity of the nails 
may develop in some patients with iron deficiency anaemia and 
glossitis and sometimes stomatitis and delayed nerve conductivity 
in megaloblastic anaemia (12). 

Laboratory tests 

To determine the severity, type and cause of the anaemia the 
following sequence of tests is recommended. (For details of pro
cedures and equipment suitable for small laboratories in devel
oping countries see King (15)). 

L Measure haemoglobin levela and/or haematocritb. Va
lues below those given in Table 9 indicate anaemia. In 
practice treatment is only necessary when the haemoglo
bin is less than lOg% and/or haematocrit is less than 
30% (15). 

2. Calculate the 'mean corpuscular haemoglobin concentra
tion' (MCHC)c. Values below 32% indicate that the red 

a Haemoglobin. Use venous blood (orfree-flowingcapillaryblood). Thecyanmet
haemoglobin method using a photoelectric colorimeter is recommended. The 
American Optical Company haemoglobinometer is easy to use in the field and 
is reasonably ac<'•nate. The MRC Grey Wedge may be useful in field conditions 
but results are less reproducible. The Talquist and Sahli methods are unreliable 
and not recommended. 

b Haematocrit. Use venous or capillary blood and a microcentrifuge. 

c MCHC measures the Hb concentration per red cell and is calculated using the 
formula: 

MCHC% = Haemoglobin g % x 100 
Haematocrit % 

This is the best way of identifying hypochromic red cells. 
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cells are hypochromic (i.e., lacking haemoglobin). In iron 
deficiency anaemia the red cells are hypochromic. 

3. Stain a thin film of peripheral blood. 

In iron deficiency anaemia the red cells are hypo
chromic (pale) and microcytic (smaller than normal). 

In folate or vitamin B12 deficiency anaemia the red 
cells are fewer and macrocytic (larger than normal). 
In severe cases there may be immature nucleated red 
cells known as megaloblasts (hence the term 'megalo
blastic anaemia'). White cells may be reduced in num
ber. 

4. Perform where possible the following tests to diagnose or 
confirm the cause of anaemia. 

a. Iron deficiency. Abnormal levels of serum ferritin, 
serum iron, percentage transferrin saturation and 
erythrocyte protoporphyrin will be present. 

b. Folate or vitamin B12 deficiency. There will be low 
levels of these vitamins in the serum or red cells. 

c. Tests for other causes of anaemia such as hookworm, 
malaria, chronic infection, chronic malnutrition or in
ternal bleeding. 

2. Assessment of iron status 

Iron deficiency anaemia is the end result of severe iron de
ficiency since the homoeostatic mechanisms of the body tend to 
maintain haemoglobin levels by increasing the proportion of diet
ary iron absorbed and by depleting tissue stores. Thus haemoglo
bin level and haematocrit are insensitive indices of overall iron 
status. Measurement of serum ferritin concentration (16) reflects 
the amount of iron stored and is recommended as the most use
ful indicator of iron status in a population where the prevalence 
of iron deficiency is not high. Values below 12 meg/litre probably 
indicate an absence of stored iron.a If there is a continued nega-

aNormal values are 70 meg/litre (SD::!:. 5) for males and 35 meg/litre (SD..:!: 5) 
for females (8 ). 
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tive iron balance the percentage transferrin saturation (17) with 
iron falls to less than 15% and there is a concomitant rise in free 
erythrocyte protoporphyrin (18) to 70 mcg/100 ml red cells (8). 

Treatment 

Iron deficiency anaemia 

Ferrous sulphate is the most practical form of iron to use. Adults 
and children over 20 kg can be given 200 mg three times a day in 
tablet form. Smaller children require 30 mg/kg body weight/day 
given in 3 doses as a freshly prepared solution (19). If possible the 
iron salt should be given between meals since vegetable foods in the 
stomach markedly decrease iron absorption. However in some pa
tients this causes gastric irritation in which case tablets should be 
given just before meals. 

If the patient cannot tolerate oral iron or if he is unlikely to per
sist with adequate oral therapy, intramuscular iron (in the form of 
iron dextran or iron sorbitol complex) or intravenous iron (iron dex
tran in saline solution) may be given although care must be taken 
to avoid toxicity and complications do occasionally arise (12). Treat
ment with iron should continue until 2-3 months after the haemo
globin has returned to normal so that iron stores are replenished. 

Folate deficiency anaemia 

A daily tablet containing 1 1ng folic acid is sufficient for most 
cases and should be given until haemoglobin levels are satisfactory. 
Vitamin B12 should also be given if there is any suspicion of this de
ficiency since the treatment of vitamin B12 deficiency with folate 
alone may precipitate neurological symptoms {i.e., sensory distur
bances, muscular weakness and in severe cases subacute combined 
degeneration of the spinal cord) (12). 

Control of Nutritional Anaemia 

There are two principal forms of direct intervention: 

1. Supplementation 
2. Fortification. 
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Both types of intervention may be needed to control anaemia 
and iron deficiency in a population. However neither removes the 
need to attack the basic cause by improving health and socio-eco
nomic status. Guidelines for the selection of strategies to control nu
tritional anaemia are given by INACG (8). 

1. Supplementation is the only way to treat severely anaemic 
individuals especially pregnant women where the aim must be 
to improve haemoglobin levels before delivery. 

Supplements of readily soluble ferrous sulphate are re
commended. (There appears to be no suitable compound that 
avoids the side effects of gastrointestinal irritation such as 
nausea, vomiting, diarrhoea, constipation). ll,or pregnant 
women in the latter part of pregnancy it is suggested that 
supplements supplying 100-120 mg iron and 250 meg folic 
acid are taken twice daily (i.e., 200-240 mg iron and 500 meg 
folic acid a day) (20). 

Where anaemia is common among schoolchildren 30 mg 
iron should be given every school day (17). 

should be taken between meals to 
encourage maximum absorption. 

The main problem with supplementation programmes is 
to find a distribution system which reaches all the 'at risk' 
groups and of ensuring that the supplements are taken regular
ly (21). 

2. Food fortification (p. 283). The fortification of food with 
iron holds the most promise for alleviating the iron defi
ciency problem in the Region. However there are many tech
nical problems to be overcome before this becomes practical, 
the principal one being the identification of an iron com
pound that does not affect the colour, taste or texture of the 
vehicle food and yet is well absorbed when consumed as a 
constituent of the regular diet (8). 

At present several processed cereals including wheat flour 
are fortified. This is a useful measure where the diet contains 
meat or fish which improves the absorption of the iron in the 
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cereal. Fortification of baby foods and skimmed milk seems 
to have been beneficial to some groups (3). There are trials in 
India, Thailand and South America on the fortification of 
salt, fish sauce and sugar (2, 8, 22). The addition of ascor
bic acid to some vehicle foods enhances iron absorption. For
tification with folate needs further investigation. 

Other control measures include: 

a. Educational programmes to increase production and consump
tion of iron or folate-rich foods. These are at best only long-term 
solutions. However encouraging the inclusion of even small quan
tities of meat and fish as well as vitamin C rich foods in the meals 
of mothers and children will enhance absorption. It seems that 
perhaps tea should not be taken with meals as it tends to depress 
iron absorption (p. 64). 

b. Reduction of pathological loss 

The control of hookworm, trichuris and malaria infection 
will help prevent iron loss. A moderate hookworm infection can 
cause a loss of around 1 mg iron a day and a severe trichuris in
fection 1.5 mg iron a 

Postpartum bleeding may be minimized if the baby is allowed 
to suckle immediately after birth since the oxytocin released 
causes uterine contractions. 
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CHAPTER 6 

XEROPHTHALMIA AND VITAMIN A 
DEFICIENCY 

Introduction 

Vitamin A deficiency iu widespread in the developing countries 
of the Region especially where rice is the staple. Severe hypovitamino
sis A in young children leads to 'xerophthalmia'. Xerophthalmia is the 
term used to describe all the signs in the eye of vitamin A deficiency. 
Severe xerophthalmia may result in 'keratomalacia' (softening of 
the cornea) and partial or total irreversible blindness. Vitamin A de
ficiency is, in many countries, the leading cause of blindness in small 
children and it has been crudely estimated that it causes 100 000 
children to become blind each year. A high proportion of these child
ren live in Southeast Asia (1). 

Xerophthalmia carries a high mortality and is almost always 
found in association with protein-energy malnutrition (PEM). 

Comparison of the prevalence rates of vitamin A deficiency and 
xerophthalmia in the various countries of the Region is not possible, 
partly because surveys using standard criteria and biochemical meas
urements have only been carried out in a few areas (2, 3). However 
because of its tragic sequelae it is considered one of the serious nu
tritional deficiencies in Democratic Kampuchea, Fiji and some of 
the other Pacific islands, Lao People's Democratic Republic, Malay
sia, Papua New Guinea, Philippines, and Socialist Republic of Viet
nam (4). 

Manifestations of Hypovitaminosis A 

1. Lowered liver and plasma levels of vitamin A 

For discussion of biochemical methods of assessment see WHO 
(5). 

A low intake of vitamin A leads to low liver stores and even
tually to lower plasma levels. Less than 10 meg per 100 ml plasma 
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indicates a deficiency state (5). Biochemical changes occur most 
rapidly in young children because of their smaller liver stores andre
latively greater requirements. 

2. Xerophthalmia 

The ocular manifestations of vitamin A deficiency should be 
classified as shown in Table 10 (see next page) in order to standardize 
diagnosis in the individual or community. 

Given below is a description of the eye lesions mentioned in 
Table 10 (1, 6) (see figure 8). 

Night blindness and photophobia 

Often the first symptom of vitamin A deficiency is difficulty for 
the eyes to adapt to the dark, eventually resulting in night blindness. 
It occurs because vitamin A is a component of rhodopsin (visual pur
ple), the pigment in the rods of the retina that enables vision in dim 
light. This may be detected by several methods but unfortunately 
none are suitable for field use or with young children. Several local 
names exist to describe night blindness and questioning the mother 
may elicit useful indicator. 

Photophobia (inability to withstand bright light) which is ano
ther useful warning sign, may develop later. 

Conjunctival xerosis 

This lesion is characterized by dryness, loss of transparency, 
'inability to look wet', thickening, vertical wrinkling and pigmenta
tion of the conjunctiva. It may be due to mucous deficiency in the 
tear film. It is usually difficult to correctly differentiate the normal 
conjunctiva from a xerotic one and there is a tendency to overdiag
nose this lesion. 

Bitot's spot 

Bitot's spots are only considered symptomatic of vitamin A defi-
ciency if xerosis is also present. The xerosis may be 
hidden until the Bitot's is removed. 
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Classification 

XIA 

XIB 

X2 

X3A 

X3B 

Classification 

XN 

XB 

XF 

xs 

Table 10 

Classification of Signs of Xerophthalmia (5) 

Primary 

Conjunctival xerosis 

Bitot's spot with conjunctival xerosis 

Corneal xerosis 

Corneal ulceration with xerosis 

Keratomalacia 

Secondary 

Night blindness only 

Bitot's spot only 

Xerophthalmia fundus 

Corneal scars attributable to xerophthalmia 
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Examination of the eye must be done with care since pressure on the lids 
may cause perforation of the cornea. A brightly coloured object can be used 
to catch the child's attention. 

In general, a progression of severity is reflected in the classification of pri· 
mary signs although the individual may not exhibit each sign sequentially. 
Secondary signs are suggestive but not symptomatic of vitamin A defi· 
ciency and should be noted separately. 

This classification can be used both in field surveys and for individual pa· 
tients. 

When examining the individual all signs seen at the time of examination 
are recorded. 

When tabulating the frequency of these signs in the population, each child 
should be included only once, under his or her most severe primary sign. 
(Tabulate separately those children with secondary signs only). 
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Although a Bitot's spot may take many forms, the most common 
is a small plaque with a silver-grey hue and a foamy surface: it is quite 
superficial and can be easily removed. The lesion is frequently bila-
teral and usually located on the temporal (outer) side of the eye but 
does not necessarily occur in all cases of xerophthalmia. Bitot's 
spots may also be observed in the absence of xerosis in adolescents or 
adults in which case they are not necessarily an indication of vitamin 
A deficiency. 

Corneal xerosis 

Xerosis of the cornea usually follows conjunctival xerosis. The 
corneal surface has a rough, fine 'pebbly' appearance and lacks 
lustre. At a later stage, the cornea may become hazy with a bluish, 
milky appearance accentuated in the lower central part. Progress 
from this reversible stage to the irreversible ulceration or keratoma
lacia can be extremely rapid. 

Corneal ulceration with xerosis 

Ulceration may result from mariy causes, but is due to hypovita
minosis A if accompanied by xerosis. It involves the partial or whole 
loss of substance of the corneal thickness, with only mild signs of 
inflammation or of a reaction. The lesion leaves a scar that affects 
vision. 

Keratomalacia 

This is characterized by a softening of a part, or more often the 
whole, of the cornea, leading to deformation or destruction of the 
eyeball. The process is very rapid; in very young children keratomala
cia may quickly develop in the absence of the characteristic conjunc
tival changes. Keratomalacia is almost invariably accompanied by 
PEM. 

Xerophthalmia fundus 

Changes in the appearance of the fundus are often associated 
with night blindness especially in schoolchildren or young adults and 
are often indicative of a chronic deficiency state. The changes consist 
of multiple lesions, scattered along the course of the blood vessels, 
which may be white, yellowish or reddish-brown. 
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Figure 8. Signs of Xerophthalmia 

a. Isolated circumscribed foamy Bitot's 
spot (XB) Foamy Bitot's spot 

b. Bitot's spots existing for months; 
wrinkled conjunctiva in angles; patient 
also nightblind (XIB + XN) 

c. Xerosis, wrinkling and pigmentation of 
conjunctiva, cornea dry and dull (XIA 
+ X2) 

Wrinkled 
conjunctiva 

Corneal 
xerOSIS 

Wrinkled 
conjunctiva 

Conjunctival 
xerosis 
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Figure 8 (cont.) 

d. Rough, opaque, dull cornea with small 
local perforation containing the pro
lapsed iris (X3A) 

e. Keratomalacia with jellylike, bulging cornea 
showing large perforation containing iris 
and lens (X3B) 

f. Measles/xerophthalmia 1 year ago. Now 
residual central leukoma (scar) (XS) 

Rough, dull 
cornea 

corneal Lid 
perforation retractor 

bulging cornea 
(Keratomalacia) 

Central leukoma 

Photographs by Prof. H.A.P.C. Oomen, courtesy of Helen Keller International 
and the Nutrition Foundation. 
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Ecology 

Vitamin A deficiency is caused by an insufficient intake of pre
formed vitamin A (retinol) or its precursor, the carotenes, notably 
ftcarotene. 

It is thought that fat and protein are needed for the conversion of 
fil-carotene to the active vitamin and that protein is essential for the 
transport and storage of vitamin A. Large amounts of vitamin A are 
stored in the liver. 

Xerophthalmia occurs when the plasma level of vitamin A 
reaches a critically low level. Normally, the plasma level is main
tained at the expense of liver stores but if these are exhausted, or if 
there is a deficiency of protein to transport the liver vitamin A, 
plasma levels fall very rapidly. This explains why xerophthalmia 
occurs as a late manifestation of vitamin A deficiency and why the 
disease progresses so quickly if not immediately treated (7). 

Due to the complex interrelationships it may be helpful to exam
ine the important factors associated with xerophthalmia one by 
one. 

Diet 

Xerophthalmia only occurs in populations where the vitamin A 
intake is low. Communities where rice, which contains no carotene, 
is the main !':taple and where little fruit, green leaves or animal pro
ducts are consumed, often have a low vitamin A status. Season may 
affect the availability of some vitamin A rich foods (e.g., mangoes). 
Fat or protein intake affects the amount of vitamin A absorbed, 
stored and transported. 

Age 

The severest lesions and highest mortality are seen in the 1-5 
year olds or in infants if milk feeding is unsatisfactory. 

Severe xerophthalmia is rare in schoolchildren and adults 
although Bitot's spots, night blindness and occasionally xerosis con
junctiva may occur. 

PEM 

Diets low in vitamin A are often also deficient in energy and pro-
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tein (although the converse is not necessarily true). Thus xerophthal
mia is almost always associated with PEM and the two conditions 
tend to aggravate each other and lead to high mortality rates. This 
may be partly due to the need for protein in the conversion of ;8· 
carotene to vitamin A and also in transporting vitamin A in the body. 

Infection 

Xerophthalmia and infection are often found in association. In
fection may, in a marginally nourished child, cause malnutrition 
(Chapter 11) and thus trigger the onset of xerophthalmia. Measles 
is often the important precipitating infection. Also the absorp
tion of vitamin A tends to be depressed by diarrhoea, respiratory 
infections and ascariasis (5). 

Milk feeding 

Breast feeding usually provides protection against xerophthalmia 
unless the mother has a very low vitamin A status. If a baby is arti
ficially fed with a milk or food of low vitamin A content he is in 
grave risk of xerophthalmia. Some milk products are now fortified 
with vitamin A including skimmed milk donated by the World Food 
Programme, and the United Statesa to countries with a vitamin A 
deficiency problem (7). It is imperative that any skimmed milk used 
for feeding children is fortified because the growth spurt accom
panying feeding increases demands for vitamin A and may trigger 
xerophthalmia (a side room test for the presence of vitamin A in 
milk is given by Dustin (8)). 

Intervention 

Assessment of the extent of the problem 

In order to decide whether or not vitamin A deficiency and/or 
xerophthalmia is a significant public health problem, prevalence rates 
for a representative sample of 0-5 year old children can be compared 
to the criteria given in Table 11. 

a Fortified milk supplied by these agencies contains 1 500 meg retinol (5 000 
I. U.) per 100 g. 
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Table 11 

Suggested Criteria for Determining Whether Xerophthalmia 
and Vitamin A Deficiency is a Significant Public Health 

Problem (5, 9) 

Percent of population 'at risk' 

XIB 

X2 + X3A + X3B 

XS (attributable to hypovitaminosis A) 

Plasma vitamin A less than 10 mcg/1 00 ml 

> 
> 
> 
> 

2.0 

0.01 

0.1 

5.0 

Each child is classified only once under his most severe sign. 

The presence of one or more of the three clinical criteria should be consi
dered as evidence of a significant xerophthalmia problem. 

The biochemical criterion is strong corroborated evidence of any clinical 
criteria met. Biochemical data alone are only indicative of significant 
vitamin A deficiency, and not xerophthalmia. 

The International Vitamin A Consultative Group (9) and WHO 
(5) have laid down guidelines for the assessment of vitamin A status 
and for the selection and evaluation of intervention strategies and 
these should be referred to before serious surveys or national pro
grammes are planned. 

Treatment and specific prevention - use of vitamin A preparations 

Because of the practical difficulties of giving low-dose vitamin A 
preparations over an extended period the use of high-dose prepara
tions is recommended. High-dose capsules containing 100 000 or 
200 000 I. U. vitamin A-in-oil are suitable for oral usea while water 
miscible formulations should be used for intramuscular injection. 
Table 12 (see next page) gives a recommended dosage schedule for 
these preparations. 

a Available through UNICEF or from Scherer Ltd., Slough, Bucks, England. 
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Table 12 

Recommended Dosage of Vitamin A Preparations (1, 10) 

1. Emergencies 

The child with active corneal signs (X2, X3) 

The severely ill or malnourished child with any sign of xeroph
thalmia or coming from a community where xerophthalmia oc
cursa 

Outpatients: Give immediately 

Children over 1 year- 200 000 I. U. - in- oil (given orally) or water 
miscible (given intramuscularly) 

Infants - Half the above dose 

Re-examine child after 1 week 

Inpatients: 

Immediately, 100 000 I.U. water miscible intramuscular - all 
children 

2nd day, 100 000 I.U. oil solution oral - all children 

On discharge, 200 000 I. U. oil solution oral - children over 
1 year 

100 000 I.U. oil solution oral -infants 

2. Non- urgent cases 

For child with non-corneal signs of xerophthalmiab (XN, XI) or 
no severe illness but from community where xerophthal
mia occursb: 

200 000 I.U. oil solution 

100 000 I.U. oil solution 

Repeat dose every 4-6 months. 

oral 

oral 

children over 1 year 

infants 

For newly delivered mothersc who plan to breastfeed or pregnant 
women from community in which xerophthalmia occurs: 

300 000 I.U. oil solution : oral : single dose 

aEspecially children with diarrhoea or measles. 
!:>Especially those whose weights for age are less than 80% reference value. 
elf giving to the newborn baby give 50 000 I.U. 
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It is recommended that all health units have sufficient supplies 
of high dose (100 000 I.U.) vitamin A-in-oil capsules and that these 
are supplied on a regular basis, under supervision, to all 'at risk' 
children and lactating mothers. These have the advantage of provid
ing a unit dose that is easy to administer at a single consultation al
though mothers should be warned of the possibility of occasional re
actions of nausea and headache. In hot climates the capsules must 
be kept cool to prevent the gelatine coverings sticking together. Trials 
have shown that high-dose capsules maintain plasma vitamin A at 
satisfactory levels for 4-6 months and reduce ocular signs (11). 

However the use of high-dose capsules is best considered as a 
specific preventive or treatment measure since as a strategy for 
comrp.unity intervention there are problems: 

It needs an extensive delivery system which is costly and 
difficult to monitor. 

The capsules do not reach all the children at risk, especially 
those who are sick. 

Overdose may cause symptoms of hypervitaminosis. 

If dose or water miscible vitamin A are 
unavailable regular vitamin A preparation should be used. A sum
mary of the advantages and disadvantages of various vitamin A pre-
parations is given by WHO (5). In emergencies, liver, cod liver oil or 
red palm oil is better than nothing. a 

Control in the community 

The best way to improve the vitamin A status of a population is 
by improving the dietary intake so that adequate amounts of vitamin 
A and other related nutrients, particularly fats and proteins, are con
sumed. This can be achieved by: 

Changing food habits. This is a long term approach often fraught 
with difficulties and sometimes limited by economic constraints. 

a Approximate vitamin A contents in meg retinol equivalents (and I.U.)/100 g 
food are: Liver 12 000 (20 000); cod liver oil 300 000 (100 000); red palm 
oil 300 000 ( 20 000 ). 
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However once achieved the effects are permanent and such 
changes have almost certainly been responsible for the disappear
ance of xerophthalmia and improvement in vitamin A status in 
China and Japan. 

Fortification of foods. Several vitamin A fortified foods are on 
sale in urban centres in the Region (e.g., margarine, baby milks 
and foods) but the groups most 'at risk' (the low income pre
schooler and pregnant and lactating women) tend not to use 
these foods. 

However, sugar has been successfully fortified in South America and 
monosodium glutamate (MSG) in the Philippines (12). Both these 
commodities are widely consumed by the 'at risk' groups in the res
pective countries. Data from the Philippines show that by replacing 
0.1 g of MSG in each 2.2 g packet with 0.1 g vitamin A the cost is not 
increased, the appearance and taste is not changed and there are sig
nificant rises in plasma vitamin A levels. 

This therefore appears one promising strategy for alleviating vita. 
min A deficiency in the Philippines and possibly elsewhere. 
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CHAPTER 7 

ENDEMIC GOITRE 

Introduction 

In many parts of the Region and especially in remote mountain 
areas endemic goitre is highly prevalent. 

Since prevention is cheap and relatively easy to implement, and 
since there are suggestions that goitre is associated, not only with 
cretinism, but also with less severe mental and physical disabilities, 
it is recommended that priority be given, where needed, to control 
programmes. 

A goitre is said to be present when at least one of the lobes of the 
thyroid gland has a volume greater than the terminal phalanx of the 
subject's thumb. The isthmus joining the 2 lobes is usually also en
larged. A classification of goitre by size is given in Table 13, page 90. 

Endemic goitre is the term used to describe goitre where it oc
curs in a significant proportion of the population living in a defined 
geographical location. 

It has been suggested (1) that: 

1. Endemic goitre can be said to exist where: 

a. At least 5% of adolescents or pre-adolescents have 
goitres of grade 1 or above (p. 90), or 

b. At least 30% of adults have goitres of grade Ob or 
above. 

2. Intervention programmes are indicated when 5% of the girls 
aged 12-14 years have an enlarged thyroid (grade Ob and 
above). 

In endemic areas clinical manifestations of goitre are usually 
obvious at the pre- and peri-adolescent stages of females and, to a 
lesser extent, of males. 
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In females, because of increased iodine requirements during 
childbearing and lactation, goitres tend to increase in size to the 
end of the fertile period whereas in males, they tend to regress after 
puberty. Very large nodular goitres are most prevalent among middle
aged or older women. 

In hyperendemic areas goitres may be present in up to 100% 
of the adolescents and adult women. 

Significance 

Where endemic goitre is highly prevalent, endemic cretinism is 
often found and is thought to be associated with maternal iodine de
ficiency during early pregnancy. 

Some workers have suggested that iodine-deficient mothers may 
produce children who, though not showing all the clinical features of 
cretinism, may have impaired intellectual ability (2). This hypothesis 
remains to be proved but if correct is of great public health concern 
(3). 

It is not known whether the short stature and poor physical 
vigour often found co-existing with endemic goitre is associated with 
iodine deficiency ( 4). 

For the individual a large goitre is an embarrassing cosmetic prob
lem that may affect opportunities for marriage or employment. 
Occasionally, and usually in older women, obstructive symptoms and 
hypothyroidism may occur. 

Etiology 

Endemic goitre is caused by a low dietary intake of iodine. Diets 
are low in iodine when the vegetable foods consumed are grown on 
iodine-poor soils. Such soils occur in geologically recent mountain 
formations or where the top soil has been leached or carried away by 
glaciers or floods. In most areas where goitre is endemic there is a 
subsistence economy with little food from outside the area being 
consumed. 

Since the distribution of goitre does not always seem well related 
to the dietary iodine intake it has been suggested that genetic varia-
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tion, environmental factors or goitrogens (substances that interfere 
with the synthesis of thyroid hormones) may influence the develop
ment of goitre especially when the dietary intake of iodine is low 
( 4). Even so goitre is never a public health problem when the adult 
iodine intake is above 0.075 mg/day. WHO (5) gives 0.14 mg as the 
optimum daily requirement for adult males and 0.10 mg for adult 
females while children and pregnant and nursing mothers need more. 

Good sources of iodine are foods derived from the sea such as 
fish, shellfish and seaweeds. Foods fortified with iodine (such as 
iodized salt) are an important source among some populations espe
cially in Australia, Japan and New Zealand. Contamination of foods, 
particularly dairy products, with sanitizing agents containing iodine 
may also boost intakes in some areas. 

Pathogenesis 

Iodine is a component of the thyroid hormones (thyroxine and 
tri-iodothyronine) whose main functions are to regulate the basal 
metabolic rate. Inadequate dietary iodine results in decreased pro
duction of thyroid hormones and a compensatory increase in thyroid-

hormone (TSH) the The 
TSH leads to hyperplasia of the thyroid gland and a more efficient 
trapping of the available iodine. When iodine requirements are met 
the gland enters a 'colloid' or resting phase. Variations of iodine in
take or metabolic demands may result in periodic bouts of hyperplasia 
so that the gland grows in a step-wise fashion. Nodules composed of 
non-secretory tissue may be present and generally increase in size 
and number as the goitre gets larger. 

In most cases sufficient amounts of thyroid hormones are pro
duced to ensure the subject remains euthyroid (i.e., has normal 
thyroid function). However if iodine deficiency is severe or there are 
extensive fibrotic nodules obvious hypothyroidism or myxoedema 
may occur. 

Classification 

The following simple classification in Table 13 is based on goitre 
size and is adequate for most public health purposes. (Figures 9-11). 
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This classification is not sensitive enough to detect change in size of 
individual goitre partly because there is wide intra-observer variation. 
It can however be used to compare prevalence rates of different 
grades of goitre between communities and before and after inter
vention programmes in the same community. For the"latter purpose 
high school children are most sensitive indicators since it is at this age 
that goitre becomes clinically diagnosable. 

a 

Grade 

Oa 

Ob 

1 

2 

3 

Table 13 

Classification of Endemic Goitrea 

Description 

Gland not abnormally enlarged 

Gland enlarged but not visible with neck extended 

Goitre visible only with neck extended 

Goitre visible with head in normal position 

Goitre easily visible from a distance 

The presence of nodules (N) should be recorded, Example, Grade 2N 

Adapted from Clements (6), 

Diagnosis 

A procedure is given in Annex 1 for the diagnosis of goitre. 

Endemic Cretinism 

Endemic cretinism is a congenital condition characterized by 
severe mental and physical retardation and only found where 20% 
or more of the population have goitres of at least grade 1 ( 4). 

The two types of endemic cretinism should be distinguished 
as soon after birth as possible (7): 

1. The sporadic type which is hypothyroid and which responds to 
treatment if diagnosed early, and 
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Figure 9. Endemic goitre, grade 2. 
Goitre visible with neck in normal 
position. (WHO) 

Figure 10. Endemic goitre, grade 3, 
nodular. Goitre easily visible from a 
distance. (WHO) 

Figure 11. Endemic goitre, grade 3, nodular 

a. Before injection of iodized oil. b. 17 months after injection of iodized 
oil. (WHO) 
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2. The nervous type which is the kind most frequently found in the 
Region and which is always characterized by deaf-mutism along 
with other mental and physical disabilities (see Table 14). This 
type of cretinism cannot be treated but it is thought that it can 
be prevented by correcting iodine deficiency in the mother 
before conception (8). 

Table 14 

Classification of Cretinism a 

Type Cause Description 
~--·-- ·--·~~-"- --·~·~~~-~~,~~-----~- ·-------

1. Sporadic Congenital malfunction Coarse dry skin; large 
of thyroid gland tongue; somnolence; hoarse 

Rare but Hypothyroidism cry; prominent abdomen, 
found world- often umbilical hernia. 
wide 

Treatment with thyroid 
hormone prevents mental 
and physical retardation. 

2. Endemic Foetal iodine defi-

Only found in 
ciency 

goitre endemics 

a. Sporadic type As above 
hypothyroid 

b. Nervous type - Deaf-mutism; b gross men-
euthyroid tal retardation; spastic dip-

legia; delayed motor deve-
lopment; gait wide-based 
and ungainly. 

Cannot be treated but can 
be prevented by correcting 
iodine deficiency in mother 
before conception 

a Adapted from Pharoah (9). 

bDeaf-mutism can be used as an indicator of endemic cretinism of the nervous 
type. 

Further studies are needed to determine whether or not offspring 
of iodine-deficient mothers exhibit a spectrum of defects ranging, for 
instance, from minor deafness or poor intellectual ability to classical 
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nervous-type endemic cretinism (2). 

The prevalence of endemic cretinism varies enormously from one 
endemic goitre area to another. For example in the goitrous Jimi 
valley in Papua New Guinea cretinism is uncommon in the upper and 
lower reaches but may affect 15% of the children in the middle of 
the valley (9). The reasons for this are not yet understood. 

Prevention and Therapy 

Given below is an overview of practical prophylactic programmes. 
(For details of cost, supervision, etc. see Stanbury (4)). 

1. Iodization of salt 

The most practical method of providing extra iodine in the diet is 
by the iodization of salt. This strategy has virtually eliminated ende
mic goitre from countries where all the salt sold for human consump
tion is iodized. 

The iodization of all dietary salt should be the goal of the coun
tries in the Region with goitre endemics. Technical help can be re
quested through WHO and UNICEF and it is now possible to iodize 
crude sun-dried sea-salt even in areas of high humidity. One part 
iodine to 25 000 to 50 000 parts salt is probably the optimum level 
( 4). Trials in the Philippines have shown that even where a goitrous 
population knows that iodized salt will prevent their children from 
developing goitre they are unwilling to pay more for it. It is thus 
important to iodize all supplies or keep prices equivalent (10). 

Iodization of other foods is usually less effective although iodi
zation of bread has been a successful strategy in Tasmania. 

2. Iodized oil 

The injection of iodized oil prevents goitre and cretinism and can 
sometimes reduce goitre size. 

The oil should be injected intramuscularly every 3-4 years in the 
gluteal region in children and in the deltoid region or upper outer 
quadrant in adults. 

The following dosing schedule has been recommended ( 3): 
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Age 

0-12 months 

1- 45 years 

Oil containing 37% iodine by weight 

0.5 ml 

1.0 ml 

Some workers feel that persons with nodular goitre should re
ceive only 0.2 ml to minimize the risk of thyrotoxicosis. Careful re
cording is essential to ensure no one is injected too frequently. Per
sons with active tuberculosis, leprosy or a recent haemorrhage should 
not be treated since iodine interferes with the fibrotic enclosure of 
these lesions (12). 

Ideally all persons aged 1-15 years or with a goitre and all fe
males up to 45 years living in a goitrous area should be injected if 
salt cannot be fortified. This, however, is rarely feasible in which case 
priority should be given to: 

Women of child-bearing age. Endemic cretinism can only be 
avoided if iodine is given before conception. 

Persons with goitre, especially large goitres. Iodine therapy 
often, although not always, reduces goitre size. 

All injected persons should be examined for thyrotoxicosis 3-4 
months after treatment. Changes in goitre size can be assessed by 
measuring neck circumference. 

Iodized oil has also been given orally. This method requires 
validation but present results suggest that while the period of protec
tion is slightly shorter than with injected oil there is less risk of 
transitory thyrotoxicosis and the procedure is much simpler (11). 

3. Other treatment 

If iodized oil is unavailable 4-6 drops of a solution containing 
20 ml of water and 0.03 g potassium iodide can be prescribed daily. 
However since treatment has to be continuous until dietary iodine 
has increased this therapy is of limited practical use. 

Thyroid preparations can be used for persons with large nodular 
goitre or in cases of hypothyroidism but this is a complex therapeu
tic technique and patients must be closely monitored during treat
ment. 
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Surgery is only indicated if there are signs of tracheal obstruction 
or malignancy. Surgery is often fatal and also carries a high risk of 
other complications such as myxoedema. 

Complications 

Myxoedema is a hypothyroid condition, usually found in older 
women with large nodular goitres, which is due to the gradual des
truction of the hormone-producing cells. Persons with myxoedema. 
have a dry skin, abnormally slow mental reactions, a dull, apathetic 
facial expression, the eyelids appear heavy and the face swollen. 

Transitory thyrotoxicosis (Jod-basedow) can occur when the 
iodine intake of persons who have been living on an iodine deficient 
diet for many years is suddenly increased. Symptoms are the same as 
for toxic goitre (Annex 1). This usually occurs only in a few elderly 
patients with established nodular goitre. With the introduction of 
adequate iodine into the diet this complication gradually disappears 
as the occurrence of nodular goitre is controlled. The benefits of 
iodization in endemic goitre far outweigh the very few complications 
that occur. 
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Annex 1 to Chapter 7 

Procedure to Diagnose Endemic Goitre (12) 

1. With the head in the normal position and the subject relaxed the neck is 
inspected and visible goitre (grades 2 and 3) recorded. 

2. The gland is then palpated with the observer standing either in front or be
hind the subject. The tips of the index and J;niddle fingers are used to gently 
palpate the isthmus and the lobes of the thyroid gland. The isthmus can 
usually be felt when the tips of the fingers are moved gently up and down 
over the trachea between the lower border of the thyroid cartilage (Adams 
apple) and the sternum. This is felt more easily when the subject is swallow
ing. Normally the isthmus feels like a narrow ribbon through which the car
tilagenous rings of the trachea can be felt. However in goitre it feels like a 
pencil and the tracheal rings cannot be felt. The enlarged lobe(s) of the thy
roid are found on either side of the trachea. The presence of nodules should 
be recorded. 

3. If the gland can be palpated it should then be inspected with the neck ex
tended to distinguish between grade Ob and grade 1 goitre. 

4. Simple endemic goitre should be distinguished from toxic goitre in which 
there is an overproduction of thyroid hormones (hyperthyroidism or thy
rotoxicosis) since treatment differs. 

The following symptoms are present in toxic goitre only: 

Fine tremors of the extended fingers 
Palpitations 
Excessive sweating and heat intolerance 
Bulging eyes 
Loss of weight in spite of increased appetite. 





CHAPTER 8 

OTHER NUTRITIONAL DEFICIENCIES 

Riboflavin Deficiency 

Angular stomatitis (fissuring at the comers of the mouth) and 
cheilosis (reddish denuded lesions where the lips close) which are 
signs associated with riboflavin deficiency are frequently reported 
from most of the developing countries in the Region (1). The preva
lence seems to reach a peak at early school age but is common in pre
school age children and pregnant women especially where protein
energy malnutrition is a problem. Despite this and the fact it is 
known that riboflavin is a co-factor in a number of enzymes involved 
with energy metabolism it has not been demonstrated that riboflavin 
deficiency alone has any significant effect on the health of the popu
lation. 

Riboflavin is widespread in foods and therefore a low intake is 
usually associated with a low intake other nutrients. Thus ribo-
flavin deficiency is usually part of a multiple deficiency syndrome. 

Other clinical signs associated with, but unspecific for ribo
flavin deficiency, are nasolabial seborrhoea, conjunctivitis, lacrima· 
tion, burning eyes, photophobia, atrophic papillae and magenta
colored tongue (2) (Figures 12-14). 

Increasing the consumption of animal protein, pulses and whole 
grains and using the water in which vegetables and rice are cooked 
will improve riboflavin intake. 

Pellagra 

Pellagra is a clinical disorder characterized by lesions of the gas
trointestinal tract, skin and nerves and caused by diets low in niacin 
and/or tryptophan (3). It is usually found among people subsisting 
on maize and hence is rarely reported from the Region. 

99 
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Scurvy 

Scurvy is due to ascorbic acid deficiency and the classical fea
tures are anaemia, spongihess and bleeding of the gums, slow wound 
healing, petechial haemorrhages in the skin, and sometimes, internal 
haemorrhage ( 4). True scurvy is seldom seen in the Region; infantile 
scurvy is occasionally reported when the presenting symptom is 
often a painful immobile leg due to subperiosteal haemorrhage. As
corbic acid is found in fresh fruits, vegetables and tubers but is 
easily soluble and destroyed by heat. 

Rickets 

There have been occasional reports from some countries in the 
Region of rickets among infants who have been kept indoors for pro
longed periods after birth or otherwise shielded from sunlight be
cause of climate or traditional beliefs or because they are kept in 
creches. 

Rickets occurs where there is a low exposure to sunlight (which 
converts the cholesterol in the skin to vitamin D) accompanied by 
a low dietary intake of vitamin D. Occasionally it may occur in 
clinical conditions, such as fat malabsorption, where there is disrup
tion of the absorption or metabolism of the vitamin. 

Preformed vitamin D is found in liver and egg yolk, where it is 
stored biologically, and in fortified foods, such as milk products and 
margarine. 

Important clinical signs are enlargement of the growing ends of 
the bones, delayed closure of the fontanelle, delayed dental erup
tion and muscular weakness. Muscular hypotonia, tetany and convul
sions may occur due to hypocalcaemia. There is an elevated concen
tration of alkaline phosphatase in the serum. 

It is important to treat suspected rickets with oral vitamin D ( re
membering that excessive doses cause toxicity) or 10 minutes daily 
exposure to sunlight in order to avoid permanent skeletal changes 
one of which may be distortion of the pelvic birth canal ( 5 ). 
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Figure 12. Angular stomatitis 

Figure 13. Atrophic papillae 

Figure 15. Early mottling of the teeth 
(white particles) 

Figure 14. Fissures of the tongue 

Figure 16. Late mottling of the upper 
incisors 
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Hypovitaminosis K 

Vitamin K is a factor essential for blood-clotting and for making 
prothrombin in the liver. It is plentiful in most leafy vegetables. 

The livers of newborn infants and especially of premature infants 
contain relatively little prothrombin. Bleeding may therefore occur 
in the intestines (causing black stools), internal organs, muscles, skin 
or nervous system. Vitamin K injections at birth (1 mg intramuscu
larly), and for the mother during labour, help to prevent such bleed
ing. 

Other Deficiencies 

There is recent interest in the role of zinc and vitamin B6 in 
human diets (2). Zinc deficiency has been associated with dwarf
ism and hypogonadism in the Middle East and may also occur in 
other areas. 

Isoniazid, the drug widely used for the treatment of tuberculo
sis, is an antagonist of vitamin B6 (pyridoxine, pyridoxal and py
ridoxamine) and so supplemental pyridoxine (10 mg/day) should 
be given to patients receiving high doses of isoniazid. There is a sug
gestion that oral contraceptives increase vitamin B6 requirements 
and some workers advocate the giving of supplementary vitamin B6 
to women on these drugs. 
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CHAPTER 9 

NUTRITION AND DENTAL HEALTH 

Nutrition exerts a very strong systemic influence on oral health, 
particularly on the teeth and the periodontium (or the underlying 
structures surrounding the teeth). It is essential that the prescribed 
minimum nutrient requirements are met particularly during the pe
riod of growth and development. Nutrients are needed by both these 
tissues from foetal life to as late as 12 years of age. After this period, 
only the periodontium will continuously need certain nutrients 
throughout life to maintain its integrity. Diet also exerts a local 
influence on dental caries and periodontal disease. 

During the period of growth and development, nutrients perform 
certain functions which ultimately influence the size, shape, colour 
and strength of the teeth and the integrity of the periodontium. Pro
tein is essential for the matrix formation of enamel and dentine and 
for the intercellular matrix formation of the fibrous periodontal 

cementum and alveolar bone. Vitamin A influences 
matrix formation of the enamel, and is also responsible for the 
normal maintenance of the oral epithelium of the periodontal tissue. 
Ascorbic acid contributes to collagen matrix formation of the den
tine, the periodontal membrane and the alveolar bone. Fats, carbo
hydrates and the vitamin B complex are necessary for the vital pro
cesses and metabolic functions of the tissue cells. For mineralization 
and calcification of the enamel, dentine, cementum and alveolar 
bone, the nutrients needed are calcium, phosphorus, vitamin D, 
fluoride and other trace elements. 

After the period of growth and development, the gingival tissue 
will continue to need vitamin A and ascorbic acid for maintaining 
the integrity of the tissue. The rest of the periodontium will take up 
the needed nutrients in a constant exchange of ions in the intercel
lular body fluids. 

Fluoride was mentioned earlier as essential during the stage of 
growth and development of the tooth tissue. Whereas a well
nourished but caries-susceptible child will develop strong, healthy, 
well-shaped and normal-sized teeth, even in the absence of fluoride, 
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he is apt to develop more caries lesions than does an average child 
who has taken in sufficient fluorides in his system. The latter child 
will develop about 60 percent less dental caries lesions. 

Fluoride, now classified as an essential nutrient, is present in 
most diets in sub-optimal quantities. Thus, systemic fluoride in opti
mal levels to supplement dietary fluoride is made available in com
munal reticulated water systems at a level of 1.0 ppm to 1.5 ppm in 
many temperate communities and from 0.6 ppm to 0.8 ppm in many 
tropical communities all over the world including those in the West
ern Pacific Region. Where fluoridation of the communal drinking 
water is not feasible, optimal fluoride at the mixture of 250 mg of 
fluoride- per kilogram of salt is an alternative measure adopted. by 
Switzerland. Fluoride tablets are also available in the market. Al
though the effect is not systemic, toothpastes containing fluorides 
and fortnightly mouth rinses using weak fluoride solutions are cur
rently used to reduce susceptibility of tooth surfaces to dental caries. 

When fluoride is present in the drinking water in amounts of 2.0 
ppm or more, which is much above the optimal level, dental fluorosis 
develops (Figures 15-16, p. 101). The degree of severity, from 
chalky-white to chocolate-brown discoloration with pitting of the 
enamel, is dependent upon the excess in the level of fluoride concen
tration. Taken within the prescribed levels, unaesthetic fluorosis does 
not develop. 

The local effect of diet on the teeth and periodontium supports 
the commonly accepted theory of dental caries and periodontal 
disease causation. Carbohydrates, especially sucrose, contribute to 
dental plaque formation. The plaque harbors micro-organisms and is 
conducive to their rapid multiplication. This results in the develop
ment of degradation products such as acids and toxins responsible 
for enamel dissolution and progressive irritation and inflammation of 
the periodontium. It is important to remember that caries activity 
is influenced by the frequency, form, and consistency in which sugar 
is taken. Candy and toffee that have to be sucked or chewed are the 
most harmful. Between-meal eating of candy, the use of sweetened 
condensed milk for bottle feeding, and the giving of bottles of sugar 
water have accounted for significant increases in dental caries lesions. 
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CHAPTER 10 

NUTRITIONAL DISORDERS ASSOCIATED 
WITH AFFLUENCE 

Obesity 

Obesity is defined as the excessive accumulation of body fat . 

Overweight means a weight in excess of the average for a given sex, 
height and age. Overweight is usually due to obesity but 
can arise from other causes such as abnormal muscle 
development or fluid retention (1). 

Assessment 

Obesity is best assessed by measuring the skinfold thickness 
(p. 207) over the triceps or subscapular. However there are difficulties 
in using this method: the calipers used are expensive; taking measure
ments accurately needs special skill; there are no internationally ac
cepted 'reference' values and there may be racial differences in the 
distribution of adipose tissue (2). 

In practice the indicator of obesity most frequently used is 
weight expressed as 'percent of reference' weight ior height (or as 
standard deviations, from the median weight for height). An in
dividual is considered 'overweight' (and by inference, obese) if he is 
20% above 'reference weight for height' or 2 S.D. above the mean 
weight for height (Appendix 4). 

Prevalence 

Obesity is becoming a problem of public health significance 
among the more affluent strata in many countries and areas in the 
Region, and this trend is likely to continue if living standards im
prove. Obesity is most prevalent among the middle aged but child
hood obesity (Figure 17, p. 115) is increasingly obvious among mid
dle and upper income families. 
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Significance 

Increased risks of mortality or morbidity are associated with 
adults and children 20% or more overweight. Stroke, hypertension 
and maturity-onset diabetes are more prevalent in obese than non
obese subjects. The relationship between obesity and coronary heart 
disease is not yet defined although obviously the greater the weight 
the more work the heart must perform. 

For most cases the greatest hazards are probably psychological 
and social except in those cultures where obesity is considered a desi
rable or normal attribute. In some places obese persons may be re
garded as overindulgent or figures of fun and such individuals may 
have a poor 'body image', a sense of personal failure and a passive or 
negative approach to life. There may be discrimination against him 
or her in the fields of employment, marriage or education. Such dis
advantages should not be dismissed lightly by health personnel. 

Etiology 

Obesity will occur when energy intake exceeds energy expend
iture and thus is due to either excessive intake or inadequate out-

While excessive intake is responsible for much obesity there is 
increasing evidence that reduced activity may be the more important 
factor in many cases (3, 4). Observations of obese individuals have 
shown that their energy consumption is often the same or even less 
than their thinner peers but they tend to move significantly less and 
thus expend less energy (5). 

The underlying causes of excess intake and/or reduced activity 
are many and varied. They include: 

1. Environmental factors such as the availability and promotion 
of high carbohydrate snacks, the type and frequency of 
family meals and snacks, the type of infant feeding and the 
widespread availability of energy-saving devices (i.e., motor 
vehicles and power-driven tools) and passive entertainment 
(i.e., television, radio, movies, comics). 

2. Cultural factors 

The attitude towards obesity varies among the different 
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cultural groups in the Region. In some Pacific islands obesity 
is considered normal and desirable. Such attitudes will influ
ence prevalence, treatment and degree of psychological trau
ma. 

3. Psychological factors 

Food may be used to express affection or be given as a re
ward. A plump baby may be equated with a healthy baby 
and hence good mothering. In older individuals food may be 
used as a substitute for love or security or as an outlet for 
anxiety or depression. 

4. Genetic factors 

Certain genetic characteristics may influence food intake 
and activity level but evidence as to their importance is some
what conflicting (3). 

Most adult obesity does not originate in childhood. However in
dividuals who are obese in infancy and childhood have a significant 
tendency to be obese as adults although the theory that such people 
lay down an abnormal number of fat cells which are then easily filled 
is not proved (3). 

Treatment 

The treatment of obesity is difficult and very often unsuccegsful. 
However a serious effort should be made to treat persons who are 
20% or more overweight because of the significantly greater risks of 
morbidity and mortality. Treatment for less severe cases must be 
viewed against the possible health hazards, such as cardiovascular 
disease, which are associated with repeated cycles of losing and gain
ing weight. It is probably worth trying to treat the obese child be
cause of possible social and psychological trauma and also because 
such persons seem to find it especially hard to lose weight when adults, 

The three basic requirements for weight reduction are motiva
tion, increased activity and reduced intake. 

The many techniques used to achieve the above requirements are 
remarkable for both their variety and lack of success, therefore, 
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guidelines for treatment are difficult to give although the following 
may prove helpful. 

Guidelines for treating obesity (3, 6) 

A successful treatment schedule is one in which a healthy indi
vidual attains normal body fat content and makes a permanent 
change in eating habits and/or physical activity. 

Infants: Little or no dietary restriction but education of parents on 
the child's nutrients and other needs would be helpful. 

1-5 years: Reduce fat intake by all practical means (i.e., removing 
fat from meat, choosing cooking methods that do not re
quire oil). Ban high-carbohydrate snacks. Encourage phy
sical activity. 

Older children and adults: Treatment must include psychological 
handling to maintain motivation. Giving the individual a realistic 
weight goal to reach within a certain period, giving rewards when 
a certain weight is reached and group interaction (as in weight
reducing clubs) have met with some success. Regular daily non
competitive exercise such as walking, swimming, or callisthenics 
helps reduce weight, takes the individual's mind off eating, im
proves muscle tone and appearance and helps give a sense of well
being and achievement. The feeding programme should first aim 
to reduce weight to a desirable goal and secondly to maintain 
that weight for the individual's lifetime. Diets should be carefully 
designed on an individual basis taking into account the normal 
dietary pattern and the family income. Any instruction should 
be given in a way that are understandable to the individual, his 
wife, or mother. 

Anorexic agents and other drugs and 'starvation' diets are dan
gerous, have only short-term effect and should not be used. 

Ischaemic Heart Disease 

Ischaemic heart disease is one of the major causes of mortality 
after the age of 35 years among the more affluent groups in the Re
gion. 
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The condition occurs when a coronary vessel is partially or com
pletely occluded (i.e., blocked), the outcome depending on the area 
of heart muscle made anoxic and the ability of other muscles to com
pensate. Atherosclerosis, or the laying down of fatty plaques on the 
inner lining of the artery, is possibly a predisposing factor to arterial 
occlusion. It is thought that diet by influencing serum lipid levels is 
one of the factors that affects the progressive development of athe
rosclerosis. 

The following relationships are thought to exist between diet and 
serum lipids but the relative importance of each to atherosclerosis is 
not known (7). 

1. A high consumption of fat from any source tends to increase 
serum lipid levels. 

2. A positive energy balance with active weight gain is asso
ciated with an elevation of serum lipids and the reverse 
occurs during active weight loss. 

3. Saturated fatty acids, particularly of medium-chain length, 
tend to elevate serum cholesterol. (Such fatty acids are found 
mainly in animal fats and also in coconut oil). 

4. Polyunsaturated fatty acids tend to lower serum cholesterol. 
These fatty acids are found mainly in vegetable oils. 

5. Dietary cholesterol tends to elevate serum cholesterol. Foods 
particularly rich in cholesterol are egg yolk, the brain, flesh, 
liver, lung and spleen of cows, pigs, chicken and other ani
mals and shellfish (8). 

6. High carbohydrate intakes tend to cause a temporary increase 
in serum triglycerides and in some subjects this persists. 
Substitution of sucrose for starch tends to elevate serum 
cholesterol, at least under some conditions. 

7. Several dietary components that affect the absorption/re
sorption of cholesterol in the intestine may influence serum 
levels (i.e., pectin and plant sterols) (9). 

Transition from diets now characteristic of most of the develop
ing countries in the Region to those more typical of the industrial
ized countries is likely to result in a marked increase in the intake of 
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animal fats and hence in saturated fatty acids (without a compensa
tory increase in polyunsaturated fatty acids) and in dietary choles
terol. An increase in sucrose intake may also occur although in some 
countries in the Region sugar consumption is already high. 

Figure 18 summarizes some of the identified risk factors in ischae
mic heart disease (7). 

Since the etiology of ischaemic heart disease has yet to be clari
fied specific preventive measures for the individual can only be postu
lated. Suggested measures that may prove helpful are: 

The cessation or. reduction of cigarette smoking 

Increased routine physical activity 

The control of obesity (especially if 20% overweight, p. 111) 
avoiding cycles of weight increase and reduction 

A reduction in total fat intake 

The replacement where possible of saturated fats by unsatu
rated fats 

A reduction in cholesterol intake 

A reduction in sucrose intake 

An increased intake of some high-fibre foods (p.116) 

A decrease in sodium (salt) intake since this appears to be 
associated with hypertension. 

Dietary Fibre 

The lack of dietary fibre in the diet has been suggested as an 
etiologic agent in cancer of the colon, appendicitis, hiatus hernia, 
diverticular disease, and some forms of coronary artery disease. The 
mechanisms for such relationships have yet to be properly tested 
but they have Leen explained in terms of stool consistency and bulk, 
intestinal transit time, intracolonic pressures, interaction be
tween the fibre, microbiological flora, food components and gastric 
secretions and alterations in the metabolism or excretion of bile salts 
and sterols (9, 10). 

However, causal relationships have yet to be established and it 
should be remembered that: 
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Figure 17. Childhood obesity. Obesity is becoming a prob
lem in some parts of the Region. 

Characteristics of the individual 

Genetic factors 
(family history) 

Increasing age 
Sex (males at 
greater risk) 
Metabolic diseases 
(diabetes, myxoedema) 

(WHO) 

Characteristics of the life-style 
and environment 

Diet 
Physical inactivity 
Stress 
Cigarette smoking 
Living in an 
industrialized 
country 

Figure 18. Risk factors in ischaemic heart disease. 
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1. At present the above hypotheses are based on epidemiological 
comparisons between populations whose fibre intakes may be 
different but amongst whom there are many other differing varia
bles. 

2. 'Dietary fibre' is a term that embraces all the polysaccharides and 
lignin in the diet that are undigested by the time they reach the 
large intestine (11). These substances have differing effects on 
the intestinal tract and so, until the amount and type of dietary 
fibre in different diets can be analyzed accurately, it is difficult 
to adequately test the etiological association between fibre and 
disease. Practical methods for the analysis of fibre are still being 
developed. 

3. Considerable time is likely to elapse before conclusive proof of 
causal relationships is established because of the prolonged etio
logy of most of the above disorders. 

4. Clinical and physiological evidence is still needed to support 
many of the claims made for dietary fibre. 

At present what is generally established (9) is that: 

Some fibre, especially wheat fibre (bran) have laxative effect. 

Certain types of fibre, such as the gel-forming polysaccharides, 
can lower serum cholesterol by affecting absorption/resorption 
of cholesterol in the intestine. 
High-fibre diets affect glucose absorption and insulin responses 
and hence have a place in the control of diabetes (12). 
High-fibre diets might be useful in the control of obesity since 
they tend to be bulky and have a low energy-density and hence 
lower energy content. 
High-fibre diets tend to impair the absorption of minerals such 
as calcium, iron and zinc. 
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CHAPTER 11 

NUTRITION AND INFECTION 

Introduction 

It is now well established that under most circumstances malnu
trition and infection interact synergistically (i.e., one condition ac
centuates the other). Malnutrition tends to increase host susceptibi
lity to infection and infection may precipitate or aggravate malnu
trition (Figure 19, p. 124). The malnourished child tends to harbour 
infectious agents for longer periods and often has more severe clinical 
manifestations than the well-nourished child (although in some viral 
infections, such as poliomyelitis, the well-nourished child may have 
more severe symptoms). 

The outcome of this synergism depends on several factors ( 1) 
that include: 

1. The age of the host. This affects his immune and nutritional 
status. 

At weaning nutrient reserves may be low and growth may 
falter because of a change from breastmilk to adult diet. 
Natural passive immunity is waning, active immunity is 
not yet fully developed and there is increased exposure to 
infectious agents in the environment and·community. 

Formula-fed infants do not benefit from the anti-infective 
properties of breastmilk (p. 137) and are more exposed 
to contaminated utensils, milk and water. 

2. The type, severity and duration of malnutrition. Severe or 
chronic protein-energy malnutrition (PEM) and hypovita
minosis A are the nutritional disorders most commonly in
volved. The more severe or prolonged the malnutrition the 
more serious the effects. 

3. The type and frequency of infection. Gastroenteritis is pro
bably the single most important infection associated with 
malnutrition (2, 3). The following infections have also been 
shown to be synergistic: measles, whooping cough, tubercu-
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Effecls 

losis ( 4 ), malaria, giardiasis, upper respiratory infections ( 3 ), 
and ascariasis (5). In some areas measles appears to be 
strongly associated with xerophthalmia ( 6). The association of 
malnutrition and many other infections is yet to be clarified 
but it should be emphasized that any infection which inter
feres with dietary intake will affect nutritional status espe
cially in under-nourished populations. 

There is some evidence (7) that different types of infec
tion may cause different plasma levels of cortisone and insu
lin and that these hormone levels may be a determinant in 
the differential development of kwashiorkor and marasmus. 

The frequency of infection will influence the extent to 
which nutrient reserves may be rehabilitated (and hence the 
ability of the host to resist and combat the next infection). 

The mechanisms of interaction, as far as they are known, 
are summarized below. 

Mechanisms of Interaction 

Malnutrition tends to facilitate both th.e entry and multiplica
tion of the infectious agent because: 

1. The integrity of the skin and mucous membranes may be 
affected (as in protein, vitamin A, ascorbic acid, and niacin 
deficiencies). 

2. Secretions of mucous and epithelial fluids may be reduced 
and the level of lysozymes in these fluids depressed (particu
larly in hypovitaminosis A). 

3. The cell debris associated with epithelial metaplasia and 
oedema provides a good growth medium for micro-organisms. 

4. Wound healing, the fibroblastic response to trauma and the 
walling off of abscess, is slower and there is les:'\ phagocytic 
activity. 

5. PEM and the presence of certain foods cause changes in gut 
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flora. For example, breastmilk enhances the growth of 
Lactobacillus bifidus which suppresses the growth of patho
genic bacteria. The low iron content and high levels of the 
iron-binding protein 'transferrin' in breastmilk result in 
less free iron being available for the growth of micro-organ
isms than when cow's milk is fed. In PEM organisms not nor
mally pathogenic may cause diarrhoea. 

6. The cell-mediated immune response is definitely impaired by 
nutrient deficiency, the number of both the T-cells and the 
macrophages and the phagocytic activity of the latter are re
duced and the inflammatory response is slower. (This is the 
reason why false negative tuberculin reactions occur in mal
nourished children with clinical tuberculosis). 

7. Protein deficiency, and possibly other deficiencies may limit 
the formation of antibodies in response to an antigen. How
ever results evaluating the response of the humoral immune 
system in malnutrition are still controversial. 

1. The most important effect is that dietary intake usually de
creases during infection. This may be due to: 

a. The anorexia that accompanies many infections. This is 
the commonest cause of lowered intake. 

b. Vomiting or coughing. 

c. Restricted diet prescribed by the family or health worker. 

If a diet low in energy and other nutrients is given for more 
than a few days and/or very frequently, nutritional status will 
be affected (see p.157 for suitable diets for the sick children). 
Where episodes of infection are frequent (in some communi
ties a child may be sick for around 1/3 of his preschool 
life) it is of utmost importance to feed more than the normal 
requirements as soon as the appetite improves. A diet supply
ing 4 g proteina and 150-200 kcal (0.6-0.8 MJ)/kg body 

a Assuming indigenous food sources. 
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weight/day allows for replenishment of nutrient reserves and 
catch-up growth. 

2. The child is often given purgatives, which reduce intestinal 
absorption, and/or antibiotics or sulphonamides both of 
which interfere with nutrient synthesis in the intestine. These 
drugs should only be used if prescribed by a qualified health 
worker. 

3. Infection, especially if accompanied by fever, increases the 
basal metabolic rate and hence nutrient requirements. There 
may be increased loss of nutrients in the sweat. 

4. Many acute infections induce a stress reaction that results in 
increased loss of nitrogen in the urine and hence a subsequent 
need for increased protein intake. 

5. Some infections, particularly gastroenteritis, reduce the ab
sorption of such nutrients as vitamin A, fat and iron. De
creased absorption of iron may be a defense mechanism in 
that iron is then not available for the growth of the infectious 
agent (8). 

6. Some intestinal parasites may compete with the host for nu
trients (e.g., severe hookworm infestation can induce anaemia, 
p. 70). 

7. Gastroenteritis, in which there may be reduced gastric 
motility and increased intestinal motility, can lead to loss of 
fluids and nutrients, especially electrolytes, at both ends of 
the gastrointestinal tract. 

8. Chronic infection interferes with the production of erythro
cytes and shortens their life span. 

Implications 

Infection in the malnourished child may be difficult to diagnose 
because such defense mechanisms as fever, inflammation, leukocyto
sis and skin-test reactions may be impaired. However when infection 
is suspected it should be treated promptly and vigorously since the 
child's defense mechanisms are unlikely to control the infection (9). 
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In order for immunization to elicit the maximum immune res
ponse it may be desirable to raise the nutritional status of intended 
recipients by giving food supplements or to choose a season when 
nutritional status is at its best (9). 

It has been suggested (10) that the cumulative effect of reduced 
energy and nutrient intake caused by frequent infection is the single 
most important cause of malnutrition. If this is true, short term 
measures for controlling malnutrition, which have centred largely on 
providing extra food for the vulnerable groups, need to be reassessed. 
Control of infection through early diagnosis and treatment ( espe
cially of diarrhoea), improved sanitation and hygiene, and immuni
zation may, on a cost/benefit basis, be more effective and should cer
tainly be at least an integral part of a nutrition intervention strategy 
(p. 240). 
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Figure 19. Infections, which aggravate malnutrition, are 
almost impossible to avoid in wet, dirty, crowded con
ditions like these. 

(Nutr. Center of the Phil.) 

Figure 20. Because the child is apathetic and unresponsive 
malnutrition decreases the amount of mental stimulation he 
receives. Therefore during rehabilitation the mother should 
be taught not only to provide good food but also how to 
play and stimulate the child. 

(Nutr. Center of the Phil.) 
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CHAPTER 12 

MALNUTRITION AND MENTAL DEVELOPMENT 

Introduction 

The behaviour and intellectual ability of an individual is a result 
of environmental influences in his genetic potential. Children who 
develop malnutrition usually live in a physical and social environ
ment which conta:·,_s factors known to be negative to mental devel
opment. Such factors include drab surroundings, as is found in ur
ban slums, few opportunities or encouragement for exploratory 
behaviour and new experiences, lack of materials such as books or 
toys to stimulate learning and occasionally, if the child lives in a 
high-rise tenement or remote homestead, isolation from playmates. It 
is not easy to disentangle the contribution nutrition makes in the 
mental development of such children but the situation, as far as it is 
known, appears to be as follows: 

Firstly, it is established that severely malnourished children are 
retarded in many areas of mental development and that the effects 
are most pronounced if the malnutrition is very severe, of long dura
tion and/or occurs in late foetal life or early infancy. In fact a direct 
association has been found between degree of severity, as measured 
by deficits in height and weight, of severe malnutrition and retarda
tion in psychomotor, adaptive, language and personal behaviour -
as anyone treating severely malnourished children knows (1). 

During rehabilitation there is generally an improvement in mental 
performance except where malnutrition has been very severe and the 
patient is less than 6 months old (2). 

Even after several months children who have been successfully 
treated often show lags in such developmental areas as motor 
behaviour, speech and socio-personal relationship (3). Where school 
age children, who have suffered a severe episode of malnutrition in 
earlier life, have been compared to their peers or siblings, they have 
often been found to be disadvantaged (i.e., they may have lower I.Q. 
scores, lower school grades, poorer memories and less ability in the 
neuro-integrative skills needed for reading and writing) (1). Of per-
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haps more public health significance, are studies in the Philippines 
( 4) and elsewhere ( 5) that indicate that neuro-integrative abilities, 
prerequisites for learning to read or write, may be diminished in 
school age children with stunted heights (i.e., children very likely to 
have suffered mild or moderate chronic malnutrition) when com
pared to similar children with normal heights. In other words, there 
may be mental disabilities sequential to the malnutrition of mild or 
moderate degree which is so widely prevalent in most of the devel
oping areas of the Region. 

Attention spans and motivation for learning appear reduced in 
schoolchildren who are hungry, who come from homes where food 
is scarce qr who have previously been malnourished (1). 

Possible Mechanisms 

The mechanisms by which malnutrition is thought to affect men
tal development have been postulated as follows: 

1. Nutrient deficiency modifies the growth and biochemical 
maturity of the brain 

a. Neuron is by the second 
trimester of foetal life and is unlikely to be affected by 
maternal malnutrition. The brain growth spurt begins in 
the third trimester of foetal life and lasts until around the 
end of the second year of life. Brain size, particularly 
cerebellum size, glial cell number, myelination and en
zyme activity are known to be affected by severe mal
nutrition, especially if prolonged, if it occurs in this pe
riod. Whether brain function is affected is not yet clear. 
Neuron hypertrophy and the development of the brain 
circuitry, which occurs at approximately the same time, 
are thought to be of more significance in mental develop
ment but the effect of malnutrition on these processes 
has not been defined. 

It seems clear however that physical and possibly the 
functional changes in the brain are positively associated 
with severity and duration of malnutrition and inversely 
associated with age if it occurs before the age of 3 years. 
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After this age, malnutrition appears to have no direct 
effect on the brain (6, 7). 

b. There is evidence that iodine deficiency during early 
foetal life is strongly associated with endemic neurologi
cal cretinism and possibly lesser degrees of mental retar
dation (Chapter 7) especially in communities of generally 
poor nutritional status. 

2. Malnutrition indirectly affects mental development 

Three possible mechanisms have been suggested by 
Cravioto (1). 

a. There is a loss of learning time during episodes of Inalnu
trition and associated illnesses. 

b. There is interference with learning during critical periods 
of development. 

It is thought that if there is disruption of the normal 
schedule of the learning process in certain 'critical' devel
opment phases in a child's life (as occurs in malnutrition), 
the effect may be irreversible and profound. (For ex
ample, if a child does not have the opportunity to make 
interpersonal relationships when he is learning to talk he 
may always have difficulty relating to others). 

c. There are changes in the child's ability to elicit or res
pond to stimulation. 

Malnutrition reduces responsiveness to stimulation. 
This apathetic behaviour in turn may diminish the adult's, 
especially the mother's responsiveness to the child, and 
thus contribute to a cumulative pattern of reduced adult
child interaction which will have a negative effect on 
learning, maturation and interpersonal relationships. 

In at least one culture in the Region parental response 
to a whimpering child is overindulgence so that the child 
is not motivated to develop communication and explora
tory skills (8). 
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The factor of crucial importance in all the above pos
tulated mechanisms appears to be the duration rather than 
severity of the malnutrition, Hence in this respect the 
chronically undernourished child is probably at a greater dis
advantage than the child who has had a single acute episode 
(9). 

It is of significance that the age when a child is most at 
risk of malnutrition (1-3 years) coincides with an impor
tant stage in his mental development since it is at this age 
that he is beginning to explore and to talk. 

Significance 

A child who has poor socio-personal relationships, short atten
tion spans and difficulty in mastering the basic academic skills, 
such as reading and writing, may never have the opportunity to per
form well at school. Teachers' expectations of poor performance will 
reinforce his own sense of incompetence. Such a child may find it 
easier to be a 'drop-out' than a perpetual failure at school especially 
if home conditions do not encourage school attendance (1). Poor 
scholastic performance is associated with under- and unskilled em
ployment, low income, maladjustment to society, petty crime, the 
choosing of a mate of similar intellectual standing and the rearing of 
offspring in conditions conducive to malnutrition. 

Intervention 

Experiments on animals and, more importantly, on children 
suggest that a stimulating environment closely following episodes 
of malnutrition is largely able to counteract the negative effects of 
poor nutrition (7, 10). However, the majority of malnourished 
children are likely to be as chronically deprived of intellectual sti
mulation as they are of good food. 

It seems that the problem of retarded mental development, with 
its tremendous political, economic and moral implications, will only 
be alleviated as, and when, living conditions and dietary intakes im
prove. Very little work has been done on ways in which mental 
development could be improved within the framework of the child-
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at-risk's environment although play groups, parental education and 
the development of low-cost play materials might be useful tactics 
(11) (Figure 20, p. 124). 
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CHAPTER 13 

NUTRITION OF THE MOTHER AND INFANT 

Introduction 

In this and the following two chapters the nutrition of the vul
nerable groups of the population in the developing areas of the Re
gion is discussed. Feeding and growth patterns are described and 
some suggestions given for dietary improvement. Since the types of 
foods eaten differ very widely only general recommendations have 
been made but these could be adapted by health and other workers 
to conditions occurring within their own areas. Also many countries 
in the Region have produced useful guidelines for feeding both adults 
and children. 

Foetal and Maternal Nutrition 

Foetal Nutrition 

Several factors, among which are foetal infection, placental in-
sufficiency, and maternal drug intake, and disease 
pregnancy, can affect foetal growth and development and lead to 
small-for-date babies. However in the developing world maternal 
nutritional status and maternal diet are probably the most impor
tant influences. 

More specifically: 

Maternal diet, especially energy intake, is related to birth 
weight. (There is a high proportion of low-birth weight babies 
where energy intake of mothers is below 1 800 kcal/day). 
Low levels of iron, vitamin A, and folate in the mother 
lead to low stores of these nutrients in the newborn. 

Repeated cycles of pregnancy and lactation lead to maternal 
undernutrition and the production of small-for-date babies. 

Women of low stature or low weight for height tend to pro
duce small-for-date babies (2). Low stature may be a genetic 
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trait but is often due to undernutrition as is low weight for 
height (p. 206). 

The importance of birth weight is understood when it is realized 
that, compared to babies of normal birth weight, small-for-date 
babies tend to have: 

High neonatal mortality rates 
Greater incidence of infections 
Fewer brain cells 
Subsequent lower growth rates and developmental scores 
Greater incidence of mental retardation. 

Maternal Nutrition During Pregnancy and Lactation 

Additional energy and other nutrients are needed during preg
nancy and lactation to provide for the growth of the foetus and ad
nexae and the production of breastmilk. Recommended intakes 
are given in Appendix 2 and take account of the fact that absorption of 
energy, protein, iron, and some other nutrients is increased at these 
periods and that fat and other nutrients are normally stored during 
pregnancy in readiness for the demands of lactation. In the develop-

countries of the pregnancy are often 
low and result in small-for-date babies and the depletion of maternal 
nutrient reserves. There is some evidence that there are thresholds in 
maternal dietary intake below which breastmilk quality, quantity 
and duration are affected ( 3) (p. 137). 

Anaemia, usually due to iron deficiency but sometimes due also 
to a deficiency of folate, is common at this time, particularly during 
the latter half of pregnancy. If anaemia is severe it may cause oede
ma. Vitamin A deficiency in the mother leads to low liver stores in 
the foetus, a lowered concentration in the breastmilk and the danger 
of xerophthalmia in the infant. 

Many traditional beliefs concern the diets of pregnant and lacta
ting mothers in all parts of the Region. Many of these are beneficial 
and can be encouraged, or harmless and ignored. Others, such as the 
belief that eating extra food will cause an overlarge baby and hence a 
difficult delivery, might be changed with sympathetic explanation 
and pointing out example of well-fed mothers who have had easy 
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deliveries and healthy babies. 

Nutritional management of pregnancy and lactation 

1. Weight gain should be monitored at pre-natal clinics. Most 
women will gain about 1.1 kg in the first trimester, 4.9 kg in the 
second, and 5.0 kg in the third (4). In the last months a realistic 
maximum gain is about 0.5 kg a week. Above this energy intake may 
need to be restricted to avoid toxemia. However there should be an 
individual approach to dietary management with the underweight 
woman being allowed greater gains than normal. A real effort should 
be made to increase the daily dietary intake of women with low weight 
gains to 2 500 kcal (10.5 MJ) and protein, iron and vitamin A to as 
near the recommended intake as possible especially in the last trimes
ter. Lactating women whose weights for height are lower than 
normal need dietary advice on how to increase intakes to ensure a 
plentiful supply of good quality milk. Dietary advice should be based 
on local food availability and practices. Addition of the following 
foods to the regular diet woukl cover the extra requirements needed 
in pregnancy and lactation. 

Suggested additions to the regular diet in pregnancy and lactation 
(cooked quantities) 

Rice, 2 cups (300g) or sweet potatoes, 4 pieces ( 400g) 

and 

Meat, 2 matchbox-sized pieces or fish, 1 1/2 small ( 40g) or 
legumes, 1/2 cup (80g) 

and 

Dark green leaves, 1/2 cup (50g) or yellow fruits or vegetables, 
1/2 cup ( 50g). 

2. Haemoglobin level should also be monitored during preg
nancy. If it falls below 10-lllfh iron supplements should be given 
(p. 61 ) together with advice to include more foods that contain and 
promote the absorption of iron (i.e., meat, fish, soybean, ascorbic 
acid-rich fruits and vegetables). In practice tablets are often not 
taken routinely and the largely vegetable nature of many diets may 
tend to inhibit iron absorption (Chapter 5). Folate supplements are 
needed in cases with this deficiency (p. 68 ). 
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In many areas where anaemia in pregnancy is common and it 
is difficult to measure haemoglobin, it is justifiable to supplement 
all pregnant women with iron and folate from mid-pregnancy on
wards. 

3. Vitamin A either in regular doses, or better a single massive 
dose (300 000 I.U.) should be given just before delivery in areas of 
vitamin A deficiency. This will ensure foetal stores and an adequate 
supply in the breastmilk (5). 

4. In areas of endemic goitre where iodized salt is unavailable 
iodized oil injections (Chapter 7) should, where possible, be given to 
all women of childbearing age before conception to prevent ende
mic cretinism. 

5. In order to prevent depletion of maternal nutrient stores in
formation on, and encouragement for, contraception should be 
given to promote a space of at least 2-3 years between pregnancies. 
It seems that the non-oestrogen containing pill or the I.U.D. are the 
methods of choice at this period because they do not adversely af
fect lactation (6, 7). 

Infant Nutrition 

Breast Feeding 

It is well established that under normal circumstances, human 
milk is the best food for all infants and that breast feeding is the only 
safe method of feeding infants from low-income homes. Breast fed 
babies have lower mortality and morbidity rates than formula fed 
babies. In one urban study in the Region it was found that formula 
fed infants had a mortality rate four times that of breast fed infants 
(8 ). It is unfortunate that there is an increasing tendency, throughout 
the Region, for mothers to wholly or partially bottle feed their in
fants (9). So far little has been done to reverse this trend although in 
Singapore it was shown that a vigorous education programme in a 
maternity hospital led to significantly more breast feeding (10). Only 
in Papua New Guinea has legislation been introduced which makes 
feeding bottles and teats available only on prescription and which 
limits the advertising of commercial baby formulas (11). 
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The advantages of breast feeding and the disadvantages of bottle 
feeding are summarized below. More details are given by Cameron 
(12). 

1. The nutrient content of breastmilk (p. 17 ) is adapted to human 
nutrient requirements and growth rates. In successfully established 
lactation 600-800 ml are produced per day which provides suf
ficient energy and nutrients for the first 4-6 months. The iron 
content is low but it is well absorbed. Maternal diet appears to 
affect the content of water-soluble vitamins and the fatty acids. 
Maternal energy balance may influence total fat content but only 
a grossly deficient maternal diet appears to decrease the amount 
of protein, carbohydrates, iron, and calcium (13). The quantity 
of milk produced and the duration of lactation may be more 
sensitive to maternal dietary intake but many mothers on quite 
poor diets successfully breast feed for at least a year. 

2. Respiratory infections, neonatal septicaemia, meningitis, some 
viral infections, and thrush as well as gastrointestinal infection are 
less common in breast than bottle fed babies due to the inherent 
rwrvr.ort1<><:! of human milk (see below) and the avoidance of ex
trinsic contamination (14). Mature breastmilk and colostrum 
have several anti-infective properties not provided by cow's milk. 
The most important of these are (12): 

Secretory IgA which is protective against enteropathic 
bacteria, notably E. coli, and viruses is found in colos
trum and to a lesser extent in mature milk. 

Human milk promotes the growth of the acid-forming 
bacteria Lactobacillus bifidus flora in the intestinal 
tract. The growth of these acid-forming bacteria is pro
moted by human but not cow's milk and they create a 
hostile environment for some pathogenic bacteria and 
parasites. 

Lactoferrin, a protein found in human milk, prevents the 
growth of some pathogenic bacteria by denying them 
iron. 

3. Breast feeding, particularly unsupplemented breast feeding, tends 
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to prolong the period of post-partum amenorrhoea and hence 
provides some protection against conception (16). 

4. In developing countries breast feeding is by far the cheapest 
method of infant feeding since the extra food needed by the 
mother costs much less than buying formula for the baby. In 
many countries the daily cost of adequately feeding a baby with 
powder or evaporated milk can cost a fifth or more of the mini
mum daily wage. The high price of milk is the main reason for 
the widespread over-dilution (often with unsafe water) of formula. 

5. Human milk is always available and its use requires no utensils or 
other equipment that might be contaminated. The infective cliar
rhoea often associated with formula feeding may be due to conta
minated utensils especially the teat or bottle which are difficult 
to clean properly, contaminated water or milk, or the growth of 
bacteria in formula kept for several hours. 

6. Over-concentration of formula may lead to: 

A solute content that is dangerously high for immature 
kidneys 
Hypercalcaemia neonatal tetany 
Thirst and overfeeding in an effort to quiet the baby 
Obesity 

7. Breast fed babies have less colic, less infantile allergy and eczema 
than bottle fed babies. Some studies have shown that there is a 
reduced incidence of breast cancer among women who breast 
feed for long periods. 

8. There is some evidence that breast fed babies form closer psycho
logical bonds with their mothers than bottle fed babies. 

Although the advantages of breast feeding are obvious to the health 
worker it must be remembered that it carries certain disadvantages 
for the mother; it limits her ability to work or socialize, she may 
have some initial discomfort, she may need to wear special clothes 
and social norms may force her to feed only in private. If her peers and 
community trend setters are bottle feeding, if she sees milk and bottles 
and advertisements in clinics, pharmacies and stores, if she is visited 
by milk company representatives and if she receives no active encou-
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ragement or practical advice on breast feeding from relatives, friends 
or health workers, it is surely not surprising that such a mother joins 
the ranks of bottle feeders. 

Management of breast feeding 

Once the anatomy of the breast (Figure 21) and the physiology of 
milk production and delivery are understood the management of 
breast feeding becomes largely a matter of common sense. 

Physiology of lactation 

Lactation is dependent on two maternal reflexes (Figure 22). 

The milk production reflex - suckling stimulates the production 
of the hormone 'prolactin'which causes the secretory cells of the 
alveolus to produce milk which collects in the lumen. 

The 'let-down' reflex - suckling stimulates the production of 
the hormone 'oxytocin' which causes the constriction of the myo
epithelial cells surrounding the alveolus thus forcing the milk 
from the lumen into the lacteal sinuses in the areolar area. Since 
oxytocin also causes muscular contractions of the uterus, suckling 
soon after delivery helps control post-partum bleeding. The 'let
down' reflex is very sensitive to maternal stress and may be inhi
bited if the mother is tired, uncertain or embarrassed. It is facili
tated if the mother is proud and confident of her ability to breast 
feed. 

When suckling the baby 'bites' the areolar area of the breast and 
thus squeezes the milk from the sinuses into his mouth. This is a dif
ferent mechanism for sucking a teat and it encourages good jaw 
development (Figure 23). 

Guidelines to the management of lactation. 

1. Check that breasts and nipples are normal during pregnancy. For 
nipples that are retracted, massaging and pulling for several 
minutes each day during the last trimester will help stretch the 
adhesions at the nipple base. Nipple shields may be needed for 
correcting more severe cases (17). 
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Figure 21. Diagram of the breast and nipple. 
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Figure 23. The suckling position. 
(Note that the baby's gums 'bite' on the areola not the nipple) 
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2. Encourage the mothers' natural desire to breast feed by friendly 
sympathetic and practical advice and by soliciting support among 
relatives, friends and birth attendants. In many cultures a special 
companion supports the mother both physically and psycholo
gically in the peri-natal period. In modern situations health work
ers may have to play this role especially with the primipara. 

3. Put the baby to the breast as soon as possible after delivery and 
allow to suckle as often as he wants for a few minutes on both 
breasts to encourage milk production and uterine contraction. 
Mother and baby should not be separated during the post delivery 
period since the baby's presence encourages the 'let-down' re
flex and makes on-demand feeding easy. 

4. Make sure the baby gets the colostrum; it contains both nutrients 
and anti-infective factors. 

5. Do notgivesupplementary bottle feeds since this dulls hunger and 
interferes with the development of correct suckling movements. 
If extra fluid is needed in hot weather (and this is very rare), give 
boiled water with a spoon after breast feeding. 

6. Encourage the mother to feed when, and where she likes, particu
larly at night, and in any position she and the baby find com
fortable. (Figure 24). Excessive emphasis on 'proper' positions 
for breast feeding makes the mother anxious. 

7. Check that the nipples are washed with plain boiled water at least 
once a day. Nipples should never be cleaned with soap or alcohol 
since this dries the skin and encourages cracks that may lead to 
infection. Exposure to air, frequent short feedings and applying 
lanolin will hasten the toughening of sensitive nipples. 

8. Both breasts should be offered at each feed, alternating the first 
one used. Frequent emptying of the breast encourages milk pro
duction. 

9. If lactation is proceeding normally, the mother is healthy, infant 
weight gains are satisfactory and the baby is contented, there is 
no need to introduce supplementary food or fruit juice until the 
age of 3-4 months. Supplementation increases the risk of infec
tion. Breast feeding should continue for at least 12 months and 
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longer if possible since it provides a useful quantity of high qua
lity protein (p. 34). 

10. Combined oestrogen/progesterone birth control pills appear to 
diminish the production of breastmilk and therefore other contra
ceptive methods should be used for the first 6 months or at least 
until lactation is well established. 

11. Treat nipple cracks with lanolin. If the breast is engorged apply 
cold compresses, give analgesics and good support to the breasts. 
Allow the baby to suckle frequently as he is much more efficient 
than a breast pump and will be immune to maternal antigens. 

12. Failure oflactation is usually due to anxiety or some other mater
nal stresses inhibiting the 'let-down' reflex. It is rarely caused by 
a poor maternal diet. However increased food intake should be 
encouraged to prevent maternal nutrient depletion (p. 135 ). 

13. Situations in which breast feeding is contraindicated are few but 
include: 

Mother is very debilitated or psychotic (mothers with 
tuberculosis can breast feed provided the baby is given 
INH prophylaxis and later BCG). 

Baby is very premature or has a congenital deformity that 
interferes with suckling(e.g., harelip). Such babies should 
be given expressed breastmilk by spoon, pipette or naso
gastric tube. Supplements of iron and vitamins should be 
given to premature babies. 

14. If a baby has no mother a relative should be encouraged to breast 
feed. Lactation can be initiated in any mature woman by putting 
the baby frequently to the breast and convincing her that she is 
able to produce milk (18). The use of oxytocin nasal spray en
courages the 'let-down' reflex (Figure 25 ). 

15. Some mothers will be able to fully breast feed twins but for 
most complementary feeding with milk and additional iron and 
vitamin C should be given to each baby after breast feeding. 

Formula Feeding 

If all attempts to establish lactation fail, or if weight gain indi-
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cates that breastmilk is insufficient, the baby may have to be par
tially or totally formula fed. If possible a spoon or cup should be 
used as they are easier to keep clean than a bottle. 

The hazards associated with formula feeding include contamina
tion with pathogens (Figure 26), over-dilution of the formula, in
halation of the milk, and allergy to cow's milk. The first three of 
these hazards may be minimized if great care is taken to ensure 
that: 

1. Contamination of food, water and utensils by bacteria is mi
nimal. 

Water used for preparing formula should be boiled for 5 
minutes, cooled and stored in clean covered containers. 

All utensils used in preparing and feeding the formula 
should be scrubbed with soap or detergent and rinsed 
after use. They should then be boiled for 5 minutes in a 
covered pot and removed only when required for the 
next feed. Chemical sterilizing fluid is expensive and must 
be changed daily. 

Wide-necked glass or strong plastic feeding bottles should 
be used, these are easier to clean properly as a brush can 
be inserted and they withstand repeated boiling. The 
baby should be trained to drink from a cup as soon as 
possible (around 6 months) as it is much easier to keep 
clean. 

Hands should be washed before preparing and feeding the 
formula. 

The formula should be fed immediately after preparation, 
any leftovers being drunk by another family member. 

The lid should always be kept on the milk can. 

2. The correct proportions are used for preparing the formula. 
The manufacturers' instructions should be followed. Trans
lation into local household measures and supervision of the 
making of a feed in the home may help clarify these. The 
simplified formula given in Table 15 may also be used where 
necessary. 
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Table 15 

Simplified Fonnula for Feeding Young Infantsa 
Quantities Needed to Prepare One Feed 

(five feeds a day should be given) 

Infant's weight, kg 4 5 6 

Approximate age, mo 1-2 2-3 4-5 
Volume of each feed, ml 120 150 180 

Boiled cow's milk 
Milk, ml 80 100 150 
Water, ml 40 50 30 
Sugar, tsp 1-2 1-2 1-2 

Full cream powdered milkb 
Milk, level tbsp 1 11/2 2 1/2 
Water,ml 120 150 180 
Sugar, tsp 1-2 1-2 1-2 

Evaporated milk (unsweetened/ 

Milk, ml 40 50 70 
Water, ml 80 100 110 __ 
Sugar, tsp 1-2 1-2 1-2 

7 

6-7 
210 

200 
10 

1-2 

3 
210 
1-2 

90 
__ 112___ 

1-2 

a Adapted from Jelliffe (19) & Cameron (12). Each recipe, if given 5 times 
daily, will provide 150 ml or 5 f1 oz of f~rmula per kg body weight per day 
which will satisfy nutrient and energy requirements until 4-5 months of age 
provided ascorbic acid is also given. 

b Dried skimmed milk is not recommended for infant feeding but if it is the only 
milk available the full cream powdered milk recipe may be adapted by reduc
ing the milk powder by 1/2 tbsp and adding 5 g (1 tsp) oil. Vitamin A must 
also be given if the milk is not fortified. 

c Condensed milk is also not suitable because it contains too high a proportion 
of sucrose. If it is the only milk available 1 part milk should be diluted by 5 
parts water and oil (1 tsp) and vitamin A given if the milk is skimmed or un· 
fortified. 

Metric measures can be converted to local household measures using relevant 
conversion factors (p. 231). Note that: 

1 tbsp milk powder 
1 level tsp sugar 

28ml 

10 g 
5 g 
1 fl oz 
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3. The size of the teat hole is such that the milk comes out 
steadily drop by drop when the bottle is held upside down. 
The baby should be held while feeding and not left with a 
propped up bottle to feed himself. This will prevent inhala
tion and the swallowing of air (which produces 'wind' and 
discomfort) and helps encourage a good mother/child rela
tionship. 

Figure 24. A mother can breast feed in any position comfortable to her and the baby. 

a. Sitting up b. Lying down 
(Nutr. Center of the Phil.) (Burgess) 
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Figure 25. Non-maternal breast feeding. 
This orphaned baby from a 
remote village is being fixed 
by his grandmother. The 
child is marasmic but with
out her milk would have died 
soon after birth. 

(Papua New Guinea) 

Figure 26. Making up a hygienic bottle feed is often difficult under 
the conditions in many homes. (I.P .H.) 
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CHAPTER 14 

WEANING AND THE NUTRITION OF THE 
PRESCHOOL AGE CHILD 

Introduction 

'To wean' means 'to accustom' and the term is used to describe 
the process in which the child 'becomes accustomed' to foods other 
than breastmilk or cow's milk formulas. 

The 'weaning period' extends from the time the baby is solely 
breast or formula fed until he is eating the regular family meals and 
has stopped breast and formula feeding. The period may range from 
a few months in some urban areas to 1-2 years in places where breast 
feeding or formula feeding is prolonged. It is often a hazardous time 
for the child because: 

6 months breastmilk alone is insufficient to fulfil the 
energy and nutrient requirements of the rapidly growing 
child. The introduction of new food may be erroneously de
layed until the child has a tooth or has reached his first birth
day or some other milestones. 

2. Some mothers may stop breast feeding well before 6 months 
and be giving very inadequate bottle feeds. 

3. The weaning diet may be inadequate in the following ways: 

a. Energy intake may be insufficient because: 

i. The staple food is very 'bulky' (i.e., of low 'energy
density') so that the child is unable to consume 
enough to satisfy his energy requirement (Figure 27, 
p. 165). This is especially true if the staple is a tuber 
or cassava. 

ii. The child may be frequently anorexic due to illness 

iii. The mother may not offer sufficient food, or she 
may not offer it often enough. 

151 
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b. Protein, iron, vitamin A, and other nutrients may be 
inadequate because of the poor variety or quantity of 
foods offered. Animal protein, fruits and vegetables may 
be rarely given. Sometimes, especially in poor urban 
areas, the diet consists largely of cakes, cookies and 
candy. 

4. Growth is rapid and activity is increasing and hence nutrient 
requirements are very high compared to size, a concept many 
parents do not realize. 

5. The child is losing the passive immunity to infection acquired 
from his mother and has not yet acquired his own active im
munity. He is increasingly exposed to the environment and 
hence is highly likely to succumb to infections which dimi
nish appetite and raise requirements (p. 121). 

As a result of the increased requirements, repeated infections 
and insufficient diet growth rates often fall below normal from 6 
months on and protein energy malnutrition, sometimes accompa
nied by anaemia and xerophthalmia, is most common in the second 
year of life. For this reason all health workers should have a know
ledge of the proper management of weaning. 

Management of Weaning 

The aim of health and nutrition workers must be to ensure that: 

1. All children under their care consume adequate amounts 
of a well balanced diet that is hygienically prepared from 
local inexpensive ingredients: 

2. Infections which lower intake and increase requirements 
are controlled as much as possible (p. 123). 

1. Introduction of weaning foods 

The first weaning foods should be introduced at the age of 
3-4 months and the amount and types of food slowly increased 
so that by 6 months, when breastmilk alone cannot fulfil re
quirements, the baby is eating a well balanced meal at least three 
times a day . 

.. ' ~ :, 
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Most mothers know how to introduce new foods but occa
sionally the guidelines given in Annex 1 may be useful. 

2. How to feed child once new foods are accepted 

Once a child is accustomed to new tastes and textures it is 
important that he consumes enough food to fulfil his require
ments. The following practices will help achieve this: 

a. A child should have small frequent meals (3-5 times a day) 
even if the mother only cooks once a day. Any food being 
stored for the child should be kept covered in as cool a place 
as possible. A child needs a proper meal in the morning, at 
lunch time and in the evening before he gets too sleepy; 

b. A young child's food should be well mixed together so that he 
does not eat only those parts that he likes or whi~h are easy 
to hold; 

c. So that a child gets his proper share of the family food and 
can eat at his own speed, it helps if he has his own plate and 
sometimes a spoon to scoop up the sauce. A child needs 
supervision and encouragement at mealtimes to make sure 
he consumes all that is given; 

d. Once a child is used to new tastes he should be breast fed 
before and in between meals to make sure he continues to 
suckle vigorously and consume as much breastmilk as possi
ble. 

3. What foods to feed and how to prepare them 

A weaning diet consists of gradually diminishing amoWlts of 
breastmilk or formula and increasing amounts of supplementary 
foods given in the proportion and quantities needed to fulfil nu
trient requirements. 

In practice most weaning diets consist of a gruel made from 
one of the local staples together with smaller amounts of other 
foods. 

The local gruel is usually a good basis for the diet especially 
if it is prepared from a cereal and is gradually thickfllned as the 
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baby gets older. However such gruels tend to have a low energy 
content for volume (low energy density) and are deficient in pro
tein, iron and other nutrients. Therefore by 6 months the follow
ing foods should be either mixed into the gruel or given separate
ly to the child: 

a. An energy-dense food such as oil, fat or oil-rich food (e.g., 
peanuts) in order to reduce bulk and increase energy in
take. 

b. Protein-rich foods. Legume/cereal mixtures can provide a 
good quality mix of proteins (p. 34) and suitable mixes 
are given in Table 16. Animal proteins contain a high and 
balanced proportion of essential amino acids and should 
be given whenever possible. Even a small quantity of 
animal protein can improve the quality of a diet based 
on vegetable protein (p. 35). 

Annex 2 shows how the various protein foods may be 
prepared. 

c. Dark green leafy vegetables are needed to increase the 
vitamin (particularly vitamin A) and mineral (particularly 
iron) content (Annex 2). 

Commercially prepared weaning foods (p. 25 and 
Appendix 1) are convenient to use and need no prepara
tion. However in terms of the actual cost, and the relative 
cost of energy and other nutrients they are expensive and 
for most families it is more economical to use local foods 
prepared at home. Some countries have produced local 
low-cost weaning foods but these are not yet widely avail
able (2, 3). 

4. How much food to give 

Annex 3 gives a suggested schedule for the supplementary 
feeding of breast fed infants from 3 months on ( 4, 5). 

5. How often to feed 

Table 17 may act as a guide. The emphasis should be on small 



Table 16 

Complementary Mixtures of Staples and Protein-Rich Foods Suitable for a Weaning Diet a 

Amounts suitable for 3 meals for a young breast fed infant or 1 meal for a one-year old child. Proportionally more of each 
ingredient are needed for older children. 

I 
. 

~ Rice Maize Bread Sweet Yam Taro/ Banana Plantain Cassava 
. potato Coco yam flour 

w 
. 

65 55 200 !25 

Beans, peas 25 35 25 

55 50 150 1150 
Soybean 20 25 15 I 

70 70 180 1210 
I 

Fresh fish 30 20 30 I 
65 65 170 180 

Lean meat 25 35 20 

65 65 170 180 

Egg 30 25 25 

65 60 170 1175 

Dried skimmed milk 15 15 10 I 
45 40 140 1100 

Dried whole milk 25 25 15 1 

a Adapted from Papua New Guinea ( 7 ). 

- To each mixture add : 10 g (2 tsp) oil or 20g (4 tsp) sugar 
: Some dark green leaves or tomatoes 

50 

25 

35 

35 

35 

20 

30 

i 
165 150 105 85 

40 45 55 55 

175 150 140 115 50 
20 i 20 25 30 

240 220 210 180 75 

35 40 40 45 

210 195 185 160 70 

35 30 40 45 

220 190 190 150 60 

25 25 30 45 

190 1180 165 150 60 

15 15 20 20 

115 115 100 90 35 

30 25 30 30 

- Energy content is approximately 350 kcal (1.46MJ) and NDpE% is approximately 6. This will be higher if the inf;mt 
is breast fed. 

- The mixture should be converted into household measures (p. 231) and cooked in the local way. 

30 

50 

45 

50 

20 

30 

..... 
Ol 
Ol 



156 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

Table 17 

Suggested Frequency of Non-Milk Feeding 

Age group Frequency of feeding 

4-6 months 2·3 times a day until accustomed to new tastes 

6-12 , 3-5 times a day after breast feeding 

1-2 years 5 meals a day 

2-3 , 4 meals a day 

> 3" 3 meals a day 

In addition the breast fed child should suckle several times during the 24 hours. 

frequent meals that fit with the family timetable. In some fami
lies meals may only be cooked once a day and food may have to 
be kept for subsequent meals. Except where the weather is really 
cold food for children should not be stored overnight. 

6. How to stop breast feeding 

Breast feeding should continue as long as possible. There is 
no reason why a pregnant mother should not continue breast 
feeding if she is able to consume a good diet. 

A child who is given a good supplementary diet and plenty of 
attention at meal times will probably wean himself from the 
breast. In any case breast feeding should stop slowly over a pe
riod of several weeks, the number of feeds gradually diminishing. 
Both good food and special attention should be given to the 
baby in this transitional period. 

If breast feeding is stopped suddenly (for instance if the mo
ther puts a bitter substance on her breasts or sends the baby 
away to a relative), the child suffers severe trauma and the 
mother's breasts may become engorged. 
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Feeding the Sick Child 

A sick child needs food so that his body's defense mechanisms 
and nutrient reserves may be maintained but often he is anorexic or 
nauseated. Sometimes too, mothers mistakenly believe that a sick 
child should have little or no food. The following points may help a 
mother feed her child as well as possible when he is sick. 

1. Breast feeding should continue even if the child has diarrhoea or 
is vomiting. 

2. Plenty of liquid should be given to any sick child especially if he 
has diarrhoea. Electrolytes are also needed for rehydration. Suit
able oral rehydration fluids are described in Appendix 3. The 
prepacked dry ingredients are available in some countries. Be
cause of the high prevalence of diarrhoea and its association with 
PEM it is suggested that such packets be made routinely available 
at health units and village stores. If the commercial preparation 
is not available a homemade sugar and salt solution or coconut 
water may be used (6). See Appendix 3. 

3. Sick children should be given small frequent meals of mixtures of 
well tolerated soft foods such as cereal gruels, boiled milk, tender 
fish, soft cooked eggs, and non-fibrous fruit such as banana. 

4. Once a child is recovering he generally has a good appetite and 
this opportunity should be used to give him a well balanced 
energy and protein-rich diet to allow catch-up growth and reple
nishment of nutrient stores. Diets and recipes suitable for conva
lescent young children are given on p. 59 and in Appendix 5. 
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Annex 1 to Chapter 14 

Guidelines for the Introduction of Weaning Foods 

Start by giving 1/2 teaspoon of a bland, semi-liquid gruel, preferably made 
from a cereal, before breast feeding. 

Repeat the next day and gradually increase the amount. 

Introduce additional foods, eithe.r mixed with the gruel, or alone, every 
few days. If the child does not like the taste wait a few days and then 
try again. 

Do not force the baby to eat and do not worry if at first he spits out the 
food. He has to get used to new textures and tastes and to spoon feeding. 
Keep trying everyday until the baby takes the food well. 

Once the baby accepts a new food give it fairly frequently so it becomes 
familiar. 

As the baby becomes bigger he will be encouraged to try new foods and to 
eat what he is offered if he is allowed to handle the food and try to feed 
himself. These efforts should be supervised to make sure intake is sufficient. 

If a new food consistently causes loose, frequent bowel movements or a 
skin eruption, the mother should get medical advice as the baby may have 
an allergy. 

Weanling diarrhoea or the diarrhoea associated with the introduc~ion of 
new foods is one of the commonest causes of infection in the first year. 

This can be minimized if the following precautions are observed: 

a. Only freshly cooked or freshly peeled or washed foods should be 
used. 

b. Food should be protected from flies and other insect vectors. 

c. 'Left-over' foods that have been kept overnight or several hours 
should not be given to small children. 

d. The hands of both mother and child should be washed before 
handling food. 

e. Utensils should be washed well and kept covered. 
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Annex 2 to Chapter 14 

Preparation of Foods for Infants ( 4, 5, 7 ,) 

1. Protein-rich foods - these can be mixed with or fed with gruel or porridge 
made from any local cereal. 

a. Animal protein foods 

Fish 
Fresh cooked and flaked fish flesh can be given directly to the baby. 

Dried fish or shrimps can be ground into a flour and mixed into gruel and 
other food. The fish flour can be kept a few days in a covered container. 

Eggs 
A whole raw egg can be mixed well into very hot gruel or the 

egg may be cooked and then mashed. 

Meat 
Fresh ground, minced or scraped meat or liver can be cooked and 

given alone or with gruel or mashed vegetables. The soup from meat can 
be given but it contains practically no protein. Canned meat can also be 
used if chopped finely. 

Milk 
Fresh milk from cows, goats, and carabaos can be given undiluted but 

it must be boiled. Evaporated milk or milk powder can be mixed with gruel, 
mashed fruits or other foods. 

Reconstitution of milk is not recommended since it is a good growth 
medium for bacteria and there is the risk of infection from contaminated 
water. 

Grubs and caterpillars 

These are good protein foods but should be cooked and mashed. 

b. Plant protein foods 

A large proportion of the protein in a weaning diet is derived from 
the staple with which the basic gruel is made especially if this is a cereal. 
The addition of legumes such as beans, peas, soybeans or groundnuts in· 
creases protein quantity and improves protein quality. In fact a mixture of 
cereal and legume proteins eaten at the same meal complement each 
other so the protein quality is comparable to animal protein. In ol'der to 
make legumes more digestible for infants, and to remove any toxins, 
they need special preparation. 

Dried beans 
a. Soak 4·6 hours. Remove skins by rubbing in between the hands. 

Boil until soft and mash. Sieve through a clean strainer if baby is 
small. 

b. Toast over low heat until slightly brown, stirring constantly. Crack 
beans by rolling a clean round bottle over them. Winnow and grind 
into flour. Cook with a cereal to make a gruel. 



WEANING AND THE NUTRITION OF THE PRESCHOOL AGE CHILD 161 

Dried mongo - Cook until soft and mash. 

Dried soybean --Soak overnight in plen.ty of water and then skin. Boil for 
3 hours and then mash. 

Dried peanuts 

a. Toast until golden brown skin and then grind or pound to a paste. 
Cook with gruel or vegetables. Only peanuts free from mould should 
be used (p. 15) and the flour should not be kept longer than a 
week. Commercial peanut butter contains additional oils which may 
not be tolerated well by infants and may be made from substandard 
peanuts. 

b. Boil the shelled peanuts and mash with other foods. Peanuts contain 
a high proportion of oil and hence increase the energy-density of the 
diet. 

Once prepared these legumes can be incorporated into suitable traditional 
menus. 

2. Vegetables and fruits 
Vegetables should be cooked rapidly in a little water, or sauteed and 

mashed. For very young babies they should be pureed (i.e., mashed and sieved 
to remove fibre). 

Fruits such as bananas, papaya and mango can be mashed. Great care 
must be taken to wash all raw foods very well to remove pathogenic contami
nants especially parasite ova. 



Annex 3 to Chapter 14 

Suggested Daily Schedule for Supplementary Feeding of Breastfed Infantsa 

Energy foods Protein foods (Alternatives) 

Stapleb 
Animal protein Pulses Fruits Vegetables 

Age Energy-richc fish, meat, liver Eggd e.g., mongo/pea- e.g., papaya, mango e.g., dark green 
month e.g., rice e.g., oil (fresh or canned) nuts banana leaves, squash 

3-4 2-5 tbsp thin gruel - 1/2 tbsp naked fish 1/4 1 tbsp, pureed 2 tbsp scraped -
or mashed 

5 4-8 tbsp thick gruel 1 tsp 1 tbsp naked fish 1/2 1-2 tbsp, pureed 3·4 tbsp, mashed 1 tbsp, pureed 

6 8-12 tbsp thick 2 tsp 2 tbsp flaked fish, 1 2 tbsp, mashed 4 tbsp, mashed 2 tbsp, pureed 
porridge ground meat or liver 

3/4 cup thick por-
2 tbsp naked fish, 1 3-4 tbsp, mashed 4-5 tbsp, finely 3-4 tbsp, mashed 7-9 ridge, soft rice, 2 tsp 

tuber chopped meat or liver chopped 

1 cup family rice 3-5 tbsp chopped 4-5 tbsp, mashed 
10-12 or other staple 2 tsp or sliced meat or 1 or whole 6 tbsp, sliced 4 tbsp, chopped 

liver or fish flesh 

Over 12 Regular family food with relative~y high proportion of protein, especially animal protein foods, yellow fruits and vege-
tables, dark green leaves and additional high-energy foods such as oil. 

a Adapted from (3, 4). 
b The weaning gruel should be made from a cereal such as rice, oats or barley if possible. Otherwise well-mashed sweet potatoes 

taro, yam or Irish potatoes can be used. 
c Cooking oil or margarine can be used or for infants over 6 months, relatively larger quantities of thick coconut milk, peanuts, 

pandanus nuts or avocado. 
d Some contributors recommended that only yolk should be given until the age of 10 months. 



CHAPTER 15 

NUTRITION OF THE SCHOOL AGE CHILD 
AND ADULT 

Frank malnutrition is rarely seen in school age children partly 
because they may demand or find food when they are hungry, partly 
because they suffer fewer illnesses than preschool children and partly 
because growth rates until puberty are relatively slow. However 
many school age children in the Region are inadequately nourished; 
they have low weights for height, short attention spans and may be 
too lethargic or tired to play a full role in games and other school 
activities. Reasons for this may be: 

1. Many children go to school, often walking long distances to 
get there, withm1t hreakfast or with a very inadequate one. 

2. The school may not provide a mid-day meal and the children 
may bring or buy only a small snack such as soft drinks or 
candy. 

3. The child may arrive home too late or too tired to eat his 
share of the family evening meal. 

4. Even if the child stays home (and many children in the Region 
are not attending school) the diet may still be inadequate be
cause of poverty, limited food supplies or poor feeding 
habits. In some families girls may be better nourished as they 
help with the cooking; on the other hand boys are notorious
ly good at gathering or acquiring food, such as fruits, grubs 
and molluscs or small snacks from the countryside or neigh
bourhood. 

Improving the school age child's diet 

The following suggestions may, when adapted to local circum
stances, help improve the diets of school age children: 

1. A well balanced breakfast should be provided. This can con-
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sist of food prepared the previous evening, porridge or a meal 
based on bread. 

2. Where possible the school should provide a nutritious lunch. 
Supplying a cooked meal is not so difficult if the community 
helps to provide cooks, facilities and food, and the school can 
grow some vegetables and pulses to supplement the meal. In 
some areas donated food commodities such as oatmeal, Corn 
Soy Milk and 'Nutribuns' are available. Sometimes it is more 
convenient for the school to run a store where nutritious 
foods such as fortified biscuits, peanuts, soy milk, baked 
tubers, or sandwiches can be sold. 

3. Where there are no facilities for providing lunch at the school 
the children should be encouraged to bring a substantial 
snack with them. Only a local health or nutrition worker can 
advise on the most practical items for such snacks but the 
foods suggested below can be easily carried, wrapped in 
polythene or leaves, or placed in a can, bamboo, or coconut 
shell. A combination of a food from each of the three groups 
will provide a simple nutritious snack (1). 

Suggested Foods for a School Snack 
(Give one from each group) 

1 cup rice 1/2 cup cooked beans, 
peas or peanuts 

3 sweet potatoes or 1 whole cooked fish 
other tubers 

4 slices bread with marga- 1 hard-cooked egg 
rine or peanut butter 

1-2 corn cobs 

Several hard biscuits or 
cookies 

1 slice cheese 

1 mango or 
banana 

1-2 tomatoes 

1 slice pine
apple or papaya 

4. Snacks should also be encouraged when the period between 
meals is long. These can be provided by the school or bought 
by the children (Figure 28). 



Figure 27. The weaning diet is often very bulky. (I. P. H.) 

Figure 28. School feeding. Schoolchildren 
need a good meal in the middle of the day. 
This may be a substantial snack or a meal 
provided by the school. 

(Public Relations Office, Suva, Fiji) 

Figure 29. Food for public consumption is often prepared under 
unhygienic conditions. (I. P. H.) 
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5. The child should be given a nutritious supper. It may be the 
only meal that is not eaten in a hurry and the only chance to 
give a well balanced meal. 

6. Adolescent girls and boys have very high energy and nutrient 
requirements (p. 337) because of their adolescent growth 
spurt and parents should realize that they need to eat plenty 
of food at this age. 

Adult Nutrition 

The chief nutritional deficiency found in the Region among 
adults is iron-deficiency anaemia (Chapter 5). A definite association 
has been found between work capacity and haemoglobin level so that 
this condition is of significant economic importance in many coun
tries. However it is notoriously difficult to improve haemoglobin 
levels in a population especially where the diet is mainly of vegetable 
origin. The only public health measure likely to succeed is the forti
fication of a suitable vehicle food with iron (p. 69). 

Another nutritional deficiency which is found mainly 
among adult women in mountainous areas is endemic goitre (Chap
ter 7). 

Various nutritional deficiencies are occasionally reported from 
persons living in institutions such as hospitals, prisons or prison-of
war camps where the diet may be marginal or the inmates unwilling 
or unable to consume normal amounts of food. Most governments 
have regulations covering the diets in such places. 

There is very little information on the effect of urbanization on 
the nutritional status of adults in the Region. However it seems likely 
that while the threat of food shortages due to unavailability of food 
is virtually removed the quality of the diet may decrease for the low
income groups because of the use of prestige or convenience foods of 
low nutritive value (such as bottled soft drinks, high carbohydrate 
snacks, refined flour). Poor quality cheap meals may be eaten away 
from home especially by single men or inadequate snacks taken to 
work. In some Pacific islands most food in the urban areas is impor
ted and hence expensive. Due to overcrowding, and poor housing 
and poor food hygiene (Figure 29), infections such as infectious 
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hepatitis and salmonellosis may be more prevalent (2). Among the 
affluent groups urbanization generally means less physical activity 
and a greater risk of obesity. 

Severe adult malnutrition may be found among destitute persons 
and families especially when some misfortune such as death, illness 
or injury has occurred, or where .there has been a natural disaster, 
political uph~aval or war. This may be manifested by severe weight 
loss, dependent oedema, skin and hair changes and signs of associa
ted vitamin deficiency (3). The health worker must try to rehabilitate 
such cases with whatever resources may be available, the most im
portant aim being to help the individual or family to become self
sufficient again as soon as possible. 

Occasionally malnutrition may occur among the elderly especial
ly where they are left to look after themselves. 
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CHAPTER 16 

NUTRITIONAL SURVEILLANCE OF THE 
COMMUNITY 

Introduction 

Nutritional surveillance of the community involves 'keeping 
watch over' activities and events that are expected to have a direct or 
indirect bearing on nutritional status. Its essence is to be able to de
tect at an early stage those events and circumstances that could pre
cipitate the occurrence of malnutrition in the population so that 
appropriate measures can be taken (1, 2). 

Nutritional surveillance has three main functions (1, 3): 

1. Monitoring implies the routine continuous collection and 
evaluation, with as wide a coverage as possible, of measure
ments that reflect the nutritional situation. Thus changes can 
be detected soon after they occur and action taken if neces
sary. 

2. Detection of trends is concerned with change over time and is 
used in the planning, evaluation and adaptation of long-term 
policies and programs. Information from monitoring systems 
or from periodic surveys may be used. 

3. Prediction means forecasting probable deterioration in nutri
tional status early enough for alleviating action to be taken. 
Thus the most useful data will be those related to weather, 
food production, purchasing power and the outbreak of epi
demic disease. 

Indicators 

Nature of indicators 

Nutritional surveillance is carried out by the regular or periodical 
collection and evaluation of measurements that can be used to indi
cate present or future changes in nutritional status. 
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It should be noted that an indicator is constructed from a set of 
measurements but is more than the measurement itself ( 4). 

Example: A child's weight is a measurement. If this weight is 
compared to a 'standard' or reference weight it indi
cates the child's nutritional status. 

In a community, 'the proportion of children whose 
weights for age are below a certain level' may be used 
as an indicator of nutritional status. 

Indicators must be sensitive enough to detect undesirable 
changes before they become severe without creating false alarms. In 
other words, they must be capable of indicating a change or trend 
that is abnormal, taking into account the normal variation inherent 
in the measurement used. This is most easily done by setting out the 
measurements collected as a frequency distribution table so that the 
proportion of the sample falling within defined 'critical' or 'un
acceptable' limits is easily calculated. 

Very often all measurements falling below a certain critical limit 
are classified as unacceptable and the critical limit is then known as 
the 'cut-off' point. The 'cut-·off' point is a selected boundary of 
acceptability and can be adjusted if necessary when resources for re
medial action improve or diminish. It is a concept that is easily un
derstood and the proportion falling below it can be quickly calcu
lated. 

Example: 

Frequency Distribution of Heights of 7-Year Old Boys 

Height, em 

> 110 
105-109 
100-104 

95-99 
< 95 

Total 

Number in each group 

125 
51 
64 

36 
24 

300 

Percent in each group 

42 
17 
21 

Selected 'cut-off' point 

12 
8 

100 
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The 'cut-off' point or boundary of acceptability used here is 100 em. 
There are 60 boys (20%) below the 'cut-off' point. 

As shown in Figure 30 there will usually be, even in a good nutri
tional situation, a certain proportion of measurements which fall be
low the 'cut-off' point. What has to be decided is the proportion that 
is considered abnormally or unacceptably large. This proportion, that 
initiates (or should initiate) action, is known as the 'trigger level'. 
The resources available for intervention will largely dictate the 'trig
ger levels' chosen. 

Selection of indicators 

Setting up an epidemiological model of the causal sequence of 
nutritional status (Figure 31) helps identify those indicators that are 
sensitive to critical change (i.e., change that necessitates action), and 
their value as predictors. Obviously a knowledge of the social and 
economic characteristics of a population is needed before such a 
model can be constructed or interpreted. 

In practice the decision as to which measurements to use as indi
cators will depend largely on the ease with which they can be col
lected on a basis. For purposes routine 
measurements collected from as large a proportion of the population 
as possible are needed. However for the detection of trends and for 
predicting the future situation, measurements on a representative 
sample of the population will suffice. 

1. Indicators from health data (1, 5) 

The health measurements and indicators chosen will vary 
from place to place and should be selected on the basis of a re
view of available data and knowledge, and/or the results of a base
line survey. 

Table 18 gives a list of health-related indicators recommended 
by a Workshop on Nutritional Surveillance sponsored by WHO in 
1978 (1) and Table 19 an additional list of indicators that might 
be useful under special circumstances. 

Factors that will help decide which indicators are most useful 
are: the types of nutritional disorders most prevalent; the char
acteristics of the vulnerable population groups; the ease with 



Proportion of 
population 

Measurements below 
cut-off level indi
cate undernutrition 

'Cut-off' level 

'Abnormal' 
distribution 

-Normal distribution 

Measurement 

Figure 30. Frequency distribution curve of measurements from populations 
with a normal and abnormal distribution of measurements. 
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Some Factors Affecting Sequence Sequence of Events 

Rainfall, Yield, Acreages >I Crop and Livestock Disease, Food produced ~Exports 

Grazing areas, Fish catches r Spoilage 

Demand, Transport 
~ Food in market ~Imports 

Food prices 

~ 
[ Food in home 

Purchasing power 
~ 

:I 
<E--Donated 

Food preferences foods 

t 
Intra-family distribution 

[ Food preparation ----;.... Food offered 
Breast feeding 

~ 
Appetite 

Nutrients Energy density of food consumed 
Frequency of meals 

~ 

c ) Infection > Nutritional status 

Figure 31. Model of causal sequence of nutritional status (adapted from 
WHO (4)). 



Table 18 

Nutrition Surveillance Indicators Available from Health Service Activities (1) 

Measurement 

Birth weight 

Weight for age 

Weight for height 
(after age 2) 

Height for age 
(school entry) 

Age specific 
deaths (0-4 years) 

Breast/bottle 
feeding at 3 mos. 

New cases of speci-
fie nutrient defi-
ciency syndromes 

~Seep. 2!7 
Seep. 208 

Equipmen~ Personnel 

Health staff, 
Balance traditional birth 

attendants 

Health staff, 
Balance community workers 

Balance and Health staff, 
measuring device community workers 

Measuring device School staff 
(or health staff) 

Registered health Local authorities, 
records health staff 

Record Health staff 

Physical exam Health staff 
record 

'Cut-off' Indicator point 

Less than Percent less than 
2 500 gramsb 2 500 grams 

Growth chart 
Percent below limit (e.g., 80% of 

reference value) or above limit 

Growth chart Percent below or 
limit (e.g.,SO% of 
reference value) 

above limit 

- 2SD or 90% of Percent below 
reference median or above cut-off 

Mean and trend --
direction 

Percent of each 
-- type of feeding 

method 

-- Percent of new 
diagnoses 

Frequency 
of analysis 

Quarterly 

Quarterly 

Quarterly 

Yearly 

Yearly 

Yearly 

As appropriate 



Table 19 

Additional Indicators of the Nutritional Status of the Community 
that Might be Useful in Special Circumstances 

Measurement 

Mid-upper arm circumference 

Bitot's spot with conjunctival xerosisa 

(Corneal xerosis)+ (corneal ulceration 
with xerosis) + (corneal scars )a 

Corneal scarsa 

Serum vitamin A < 10 mcg/100 m1a 

Haemoglobin g% b 

Endemic goitrec - grade 1 and above 
- grade Ob and above 

Suggested 'cut-off point(s) 

85% of reference 

2.0% of children 

.01% ofchildren 

0.1% of children 

5% of children 

11g;9g 

12g;10g 

13g;llg 

5% of pre-& peri-adolescents 
30% of adults 

Age group (yr) 

1- 5 

0-5 

0-5 

0-5 

0-5 

1/2- 6 and 
pregnant women 

6-14 and> 14 
women 
> 14 men. 

Indicative of: 

CurrentPEM 

Xerophthalmia - active 

Xerophthalmia -active 

Xerophthalmia past 

Present hypovitaminosis A 

Anaemia 

Anaemia 

Anaemia 

Iodine deficiency 
Iodine deficiency 

In those countries where obesity and degenerative disease are becoming problems, the following indicators are of value: 

~See Chapter 6. 
See Chapter 5. 

c See Chapter 7. 

Serum cholesterol and fasting triglycerides 
Blood pressure 
Triceps skinfold thickness ( > 2SD above median) 
Weight for height all ages particularly adults ( > 2SD above median or 120% of reference) 
Mortality due to coronary heart disease. 
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which the data can be routinely collected and evaluated; the 
availability of suitable 'standards' or reference values. 

It should be emphasized that a nutritional surveillance system 
can start using only one or two indicators, others being added 
as resources expand. 

2. Indicators from socio-economic and agricultural data 

The deterioration or improvement of the nutritional status of 
the community is, in most cases, preceded by changes in the local 
ecology. Some of these are socio-economic and agricultural 
changes which can be measured and used together with health in
dicators as an integral part of the nutritional surveillance system 
(Table 20). 

F AO publishes annual food balance sheets and has developed 
methods for calculating average per caput availability of energy 
and protein on a national basis. However, of much more im
portance is how these nutrients are distributed among the popu
lation and this can be indicated by dietary surveys. These, how
ever, are expensive and are not recommended as a routine pro
cedure. 

The Surveillance System 

The objective of a nutrition surveillance system is to use infor
mation to determine action in order to effect change. The outcomes of 
the system should be (1): 

Coordination of sectoral information 

Comprehensive analysis and appropriate interpretation 

Adequate and timely response. 

Because of limitations of staff and resources, it is recommended 
that a nutritional surveillance system should have two tiers of data 
gathering: 

First tier 

The routine collection, analysis and interpretation of a limited 
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number of indicators based on measurements that are already being 
collected or could easily be collected using the present services. Such 
measurements are birth weights, weights of clinic-attending children, 
height at age of school entry, prices of staple and other foodstuffs, 
1-4 year-old mortality rates, crops and livestock forecasts, and mete
orological records. 

What is needed is a system of capturing, summarizing, interpret
ing, and then passing these data to Lhe next decision-making level. 

Initial integration of data from the various sectors involved 
should take place at the lowest level at which there is the authority 
and ability to take action and allocate and redistribute resources. The 
collected data may then be passed on to the next higher level for 
information purposes as well as for decision and action that could 
not be made at the lower level (1). 

Thus such data would be swiftly evaluated and made available at 
local, intermediate and finally national level. 

Only when the indicators signal that the 'trigger level' had been 
or was about to be reached would the second tier of data collection 
come into operation. 

Second tier 

This would consist of a special investigation or survey carried out 
by local staff supplemented with 'experts' from a more central level 
to find out why the nutritional situation was deteriorating, who was 
most affected and what remedial measures could be taken. 

Recording 

Recording measurements in the field must be kept as simple as 
possible to avoid falsification of records and to speed retrieval. The 
quality of records kept would probably improve if the staff saw how 
they could provide them with useful feed-back information and 
could help improve local services. 

Where possible simple charting or tally methods of recording 
should be used. 
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Table 20 

Suggestions for Selected Socio-Economic and Agricultural 
Indicators in Different Types of Communities (1) 

Rural communities, with mainly food subsistence production, swidden agricul
ture, settled dryland agriculture, paddy agriculture, livestock raising, fishing 
combined with agriculture and horticulture 

Rainfall patterns 
Crop areas (main foods) 
Crop yields (main foods) 
Household food storage/reserves 
Crop and pasture pests 
Crop and animal diseases 
Number and kind of livestock 
Livestock productivity 
Catch per fishing boat 

Rural communities, mainly cash cropping 

Cash-crop farmers 

Rainfall patterns 
Food crop areas in relation to cash crop area (main foods) 
Household food storage/reserves 
Crop pests and diseases 
Cost of adequate diet/or adequate quantity of staple food in 
relation to cash income 

Plantation workers, landless agricultural labourers 

Food crop area for home consumption 
Cost of adequate diet/or adequate quantity of staple food 
in relation to minimum wagea 

Urban and peri-urban settlements 

Formally employed in the urban areas 

Cost of adequate diet/or adequate quantity of staple food in 
relation to the official minimum wagea 

Informally employed and unemployed in the spontaneously grown 
urban settlements 

Cost of adequate diet/or adequate quantity of staple food in 
relation to estimatP. informal earningsa 
Level of unemployment 

aSee footnote on p. 179. 
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Table 21 

A Tally System for Recording the Number of Children Above and Below 
80% of Reference Weight for Age 

New attenders 
Re-attenders 

2nd visit 3rd visit 

Date: Aug. 2, 1978 

Above 80% of reference weight l'NJ-111 (8) fH.!- fH.I-11(12 I'HJ - 1 (6) 

for age 

Below 80% of reference weight Ill (3) I'HJ - 1 (6) Ill (3) 

for age 

For example, rainfall can be recorded on a chart showing the sea
sonal upper and lower limits of normal so that abnormalities are 
immediately obvious with no calculations required. At a maternal 
and child health clinic the keeping of a simple tally, as shown in 
Table 21, of new and re-attenders with weights above and below a 
certain cut-off level on their weight chart is quickly done and shows 
total attendance, proportion underweight at first and subsequent 
attendance, proportion of new to re-attenders and prevalence of 
underweight over time. 

aThe following ratios may also be used: 

Cost of adequate acceptable diet or Cost of adequate energy intake 
Family income or expenditure on food 

or 

or 

Hours of labour needed to purchase adequate diet 
Hours of labour normally worked 

Food (or food energy) produced 
Food (or energy) required 
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.Action 

It cannot be emphasized enough that the surveillance system 
must be intimately linked with mechanisms for improving services 
and averting disasters. There is no point recording and evaluating 
data that will not be used. In fact service and surveillance cannot be 
separated since the main purpose of surveillance is to provide the in
formation to plan, evaluate and guide services while the most impor
tant source of data for conducting and improving surveillance is from 
the routine reportings of the services. 
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CHAPTER 17 

NUTRITION SURVEYS 

The main objective of a nutritional survey is to provide the data 
needed for the planning or improvement of nutritional intervention 
programmes. 

More specifically such data may be used in: 

1. Nutritional surveillance 

By identifying the nutritional problems, the vulnerable 
groups and associated ecological factors 

To check reports of ueLeriuraLiun ln HUL!'Hiunal :>LaLus 
(p. 177). 

2. The evaluation of specific programmes by providing baseline 
and progress data 

3. Planning nutrition educational programmes. 

Before any survey is undertaken the specific objectives must be 
concisely defined so as to avoid collecting unusable data (as has been 
done so often in the past) and to guide planning, sampling and ana
lysis. 

A nutritional status survey can range from the comprehensive 
epidemiological survey which determines the nature and magnitude 
of all prevailing nutritional disorders in the population as well as in
formation of the responsible factors (1, 2) to surveys covering only 
a specific problem or population group (3). 

The planning of a nutritional status survey of preschool age child
ren (the most sensitive indicator of community nutritional status), 
that can be carried out with limited staff, time, expertise and funds, 
( 4) is described below. 

Dietary surveys which may form a part of a nutritional status 
survey are discussed in Chapter 19. 

183 
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Planning a Simple Nutritional Status Survey 

Once the specific objectives of a survey have been decided, the 
necessary funds, personnel and facilities must be acquired and the 
actual logistics of the sampling, field work and analysis and presen
tl;'l.tion of result planned. 

Preparation 

1. Involvement of the community 

The population to be surveyed especially its leaders should be 
involved in the initiation, pll;'l.nning, implementation and evalua
tion of the survey as much as possible. Where a survey is seen as 
a 'community project' there will not only be good co-opera
tion but recommendations arising from survey results are more 
likely to be put into practice. 

2. Collection of basic information 

Basic information (Annex 1) should be collected to: 

a. Determine what data already exist and what more is 
needed 

b. Help in the design of sampling, survey methods, and 
recording form. 

3. Sampling 

If the purpose of the survey is to obtain data representa
tive of the whole area or country (i.e., for international compari
sons) then some kind of random sampling over the whole area is 
required. a The easiest and most basic scheme, in terms of analy
tic requirements, is 'simple random sampling'. There are, however, 
several reasons why this is not often resorted to in practice. In 
the first place it demands a reasonably complete and up-to-date 
listing of everyone in the population. Very often such a roster is 
not available and, at any rate, is quite expensive to construct. 
Secondly, if there are significant differences in life-style, level of 

aFor a survey of young children, Miller ( 5) suggests a random sample of 30 sites 
(i.e., villages) from each of which a random sample of 30 children is drawn. 
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affluence, or urbanization within the area, the consolidated re
sults though statistically valid, will actually represent none of the 
groups on the ground (2). 

To get results that are meaningful to planners the population 
should, as much as possible, be stratified or divided according to 
such characteristics as location (urban, rural, coastal, etc.) and/or 
socio-economic status or occupation (tenant farmer, landowner, 
fishing, trade, labouring, etc). A random sample of persons is then 
drawn (using random number tables (6)) from each of the strata 
into which the population has been subdivided. 

Where the population of a stratum is very large or scattered 
over a wide area, 'cluster' sampling may be used. In this case one 
might, for instance, randomly select villages or areas first rather 
than persons. Then a random sample of the relevant persons (e.g., 
preschool children) in the village or area can be made if a com
plete listing of the population is available at this level. If not, 
further 'cluster' sampling (i.e., by political or geographic subdi
vision of the village) may be necessary, or the whole population 
(e.g., all the preschool children) may be examined. Even where 
random sampling is possible it may be difficult to explain why 
one child is being examined and another not and again the whole 
population may have to be seen; however in this case only the 
data from the randomly selected children need to be analyzed. 

Although when drawing a random sample 'alternatives' 
should be selected, these should only be used if it is physically 
impossible to examine the unit or subject originally scheduled for 
inclusion in the sample. 

4. Data to be collected 

Recording forms should be constructed and pre-tested well 
before the start of the survey. The lay-out will depend on the 
way the data is to be gathered and analyzed. 

Annex 2 gives an example of a form suitable for recording 
data that can be later coded, put on 80-column punch cards, and 
analyzed by countersorter or computer. Annex 3 shows a form 
which could be used for the rapid screening of preschool children 
which may be fairly easily analyzed by hand. 
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Of course the actual data gathered will depend on the pur
pose of the survey and the resources available. The tendency to 
collect more data than can be handled or utilized must be 
avoided. 

It is suggested that the following information would be suffi
cient to determine nutritional status and the important charac
teristics of the vulnerable groups, and to give an indication of the 
etiology of any nutritional disorder discovered. In other words, 
enough data to guide the planning or evaluation of nutritional in
tervention programmes. 

a. Demographic, socio-economic: 

Age; sex; religion; tribe/race; occupation; location; birth 
rank; household size; income; numbers and ages of living 
and dead children; property and equipment owned or 
rented (e.g., boat, plough); livestock; food produced 
(type, yield, use) 

b. Anthropometric: 

Height; weight; height of parents 

c. Clinical signs: 

Pretibial oedema; xerophthalmia; goitre; specific defi
ciency signs; scabies; caries; obvious physical or clinical 
abnormalities 

d. Laboratory determinations: 

Haemoglobin; haematocrit; examination of stools, urine 
and blood for parasites where relevant (on a random sub
sample if necessary) 

e. Dietary habits: 

The type or frequency of foods commonly eaten by the 
family members using a 24-hour dietary recall on a ran
dom subsample. 

5. Staff, transport, facilities 

The resources required for a survey will vary enormously ac
cording to the type of data being collected, the sample size, the 
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geographical location and the kind of staff, laboratory facilities, 
transport and accommodation available. If laboratory specimens 
are being taken the way in which they are to be preserved, trans
ported and examined, they must be arranged beforehand to avoid 
spoilage or loss of the specimens. 

Transport is often a problem, sturdy vehicles may be needed 
and alternatives available in the event of breakdowns. Proper ar
rangements must be made for the accommodation and feeding of 
the survey team. 

Staff must be trained so that each understands the purpose 
of the survey and their role in it and the importance of taking ac
curate measurements and filling in the form correctly. It is a 
good idea to have a 'trial' run the first day. 

Data collection in the field 

Where all the subjects are being examined at one site the most 
practical method is to have subjects move from one 'station' to the 
next carrying their own recording forms. Ropes may be needed to 
ensure an orderly progression and to keep onlookers at a distance. 
Suggested 'stations' and the staff and equipment capable of handling 
up to 100 individuals a day are: 

1. Demographic and socio-economic data: 2 staff who understand 
the local dialect and conditions and who are well trained and 
conscientious so they can collect reliable data. 

Equipment: Recording forms, list of selected subjects, 'local' 
calendar (Annex 4), clip boards, ballpens, tables, chairs. 

2. Anthropometry: 2-4 staff 

Equipment (p. 217 ): Weighing scales, spirit level, check 
weights; length board, height rods or other equipment 
for measuring height and length, unstretchable tape 
measure; clip boards, ball pens, chairs. 

3. Clinical examination: 1-2 staff (preferably 1 doctor) 

Equipment: Disposable tongue depressors, torch, toy to at
tract attention of children's eyes, clip boards, ballpens. 
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4. Laboratory examination: 3-4 staff 

Equipment for blood samples: Disposable haemolets, cotton 
wool, spirit, acetone; American Optical Co. Hb-meter, 
haemolysis applicators, spare bulbs, batteries, glass slides, 
grease pencils, carrying boxes, container and stains, hepa
rinized haematocrit tubes, plastic sealer or gas flame, stiff 
paper into which tubes may be 'stitched', box, haemato
crit centrifuge, haematocrit reader. 

For stool specimens: Liquid paraffin, disposal bucket, 
disinfectant, stool containers, box, grease pencil, toilet paper, 
scissors, widebore glass tubes or strong plastic drinking 
straws (for inserting in anus to remove core of faeces), slides, 
cuverslivs, rnicrm;cope. Examination of stool specimens has 
to be made daily so there should be enough staff and equip
ment for this. 

5. Treatment: 1 staff (nurse, health assistant) 

Equipment: Simple drugs, ointments, dressing, contra
ceptives. 

Those attending the survey should receive some small imme
diate benefit and where medical help is scarce this service is often 
highly appreciated and improves attendance. 

6. Editing/Checking: 1 staff member (one of the most highly 
trained and reliable of the team) 

Equipment: 'Local' calendar (Annex 4), height for age tables 
(Appendix 4, Tables 1 and 2), tooth eruption table (2), 
clip boards, ballpens. 

Here the completed forms are collected and all the data tho
roughly checked for completeness and accuracy (especially age). 

It is advisable to have a director in-overall-charge of the field 
stations to cope with problems and to supervise data collection. 

Data collection in the home 

When the survey is being conducted in the home each member 
of the survey team (or enumerator) must be able to collect all the 
data required. Training of such enumerators should emphasize the 
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need to establish a friendly relationship with the family, to avoid 
'superior' attitudes and not to ask leading or embarrassing questions. 
Pretesting is essential to ensure comparability· and accuracy among 
enumerators. 

The supplies of each enumerator will include recording forms, 
clip boards, ballpens, list of selected households and any special 
equipment needed such as dietary scales, sample household meas
ures, tape measures, watch or 'local' calendar (p. 197). Guidelines for 
conducting a dietary survey are given in Chapter 19 and a specimen 
form for the collection of data about the household in Annex 5. 

Analysis and presentation of results 

The process that will be used to analyze the data and compile re
ports must be planned before the field work, and sufficient funds, 
time and personnel allotted. The collection of useless and unanaly
zable data is then avoided. If a computer can be used, and this is 
strongly recommended for large scale surveys, the input and output 
data must be discussed with the computer programme, before the 
recording form is constructed. Otherwise a desk top computer and 
countersorter are helpful. If the data have to be analyzed by hand 
there is a limit to the amount of material that can be handled and the 
cross correlations that can be made. 

Data are often best presented as frequency distribution table 
(p. 170) so that the range of values can be seen. Where there are 
accepted limits to the 'normal range' (as for some biochemical, an
thropometric and dietary parameters) the percentage of the popu
lation falling outside these limits should be given. 

Ages may be grouped as suggested on p.204 until 10 years and 
thereafter in 5 or 10 year-age groups (i.e., 10-14.99 years, 15-19.99 
years, 20-29.99 years). 

The data from different parameters of the survey (anthropo
metry, dietary, etc.) should be correlated where relevant. 

Significant differences in characteristics between 'malnourished' 
and 'well nourished' groups should be identified to aid the proper 
targetting of remedial resources. Statistical help may be required for 
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performing tests of significance although usually the Chi-Square test 
or T-test is sufficient (7). 

Report and feed-back of results 

The results of the survey should be reported as soon as possible 
to both the surveyed community and those who need the data to 
plan improved services. This may necessitate the rapid hand analysis 
of the more pertinent results. The full report should be prepared and 
distributed within a few months. The format of any report should be 
tailored to suit the intended reader. It is usually advisable to have a 
1-2 page summary highlighting the important findings and recom
mendations since this is often all that is read by busy administrators 
or persons who find it difficult to follow scientific documents. Extra 
copies of such an abstract are often required. The more pertinent re
sults should be preserved for posterity through publication. 
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Annex 1 to Chapter 17 

Examples of Community Information Needed as Background 
Data for a Nutritional Status Survey (2) 

1. Topography: Type of country-soil-vegetation-altitude-communications. 

2. Climate: Rainfall and temperature pattern-hungry season-past incidence of 
drought, flood, typhoons, etc. 

3. Population: *Numbers- *age and sex distribution-rate of increase-geogra
phical distribution-density-ethnic groups-tribes-migration-possible sources of 
population statistics, (census, tax rolls, national registration, mission re
cords)- *mortality rates (0-1, 1-2 and 1-4 years). 

4. Characteristics of life: *Main occupations- *distribution of income, social 
structure (close-knit kinship villages, scattered community, urban nucleus 
family )-previous anthropological studies. 

5. Political and social situation: Civic organization-power groups-funding-poli
tical parties. Intracommunity strife-peace and order situation. Identifica
tion of community leaders. 

6. Organizations: Social clubs-religious groups-national services-youth move
ments. 

7. Housing: Number and type of each kind-number rooms-toilets-ventilation
screening-number with safe water supplies, satisfactory excreta and waste 
disposal-source water-contamination-control-type garbage disposal-frequency. 

8. Food supply: 
a) Agricultural: Soil-fertility, land tenure-limiting factors for production, 

e.g., pests, rainfall, incentives, fertilizer, etc. - *food and cash crop 
acreages- yields-wild foods, *storage. 

b) Livestock: *Number and type-distribution-ownership-use-number 
slaughtered-practices when slaughtered-limitations to production-dis
tribution-markets-*cost-* availability. 

c) Fisheries: Fish landings-*quantity-where-methods-distribution-*avail
ability-*cost-preservation. 

d) Marketing: *Prices-demand-transportation -credit facilities. 

9. Food habits: Staple foods-rural and urban-frequency of use-quantities
type-side dishes-meal pattern-snacks-eating habits-distribution in the family
preparation-cooking methods-storage-prestige-despised and taboo foods-wild 
foods-foods in pregnancy, infancy, sickness-infant feeding-introduction of 
solids, weaning, toddler foods-meals purchased. 

*Most important data to collect if doing a small-scale survey. 
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10. Local beliefs and attitudes: Attitudes to malnutrition and illness-local 
names. 

11. Nutritional status: *Medical unit returns for nutritional and related diseases
personal observation in hospitals and clinics compared to return-*opinion of 
local staff-*clinical surveys-agricultural and sociological surveys, etc., official 
diaries-search for data on famines, food habits, production, *previous nutri
tion schemes and their outcome. 

12. *District services 
a) Medical: Units-number-type-location-distance between-relation to po-

pulation density-accessibility-personnel-services. 
b) District health committee: Mem hers-interests-achievements. 
c) Agricultural Department: Units-personnel-schemes-activities. 
d) Educational Department: Number of schools and training centres-lite

racy-proportion of children attending school-curriculum content. 
e) Community Development: Women's and other clubs-numbers-types

kind of work. 
f) Community Information: Number of radios and TVs, radios in social 

centres-availability of newspapers and magazines, loudspeaker and cine
ma vans. 

Obviously the foregoing 'checklist' is by no means exhaustive and must be 
considerably adapted to local circumstances. 

"'Most important data to collect if doing a small-scale survey. 
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Annex 2 to Chapter 17 

Sample Form for Nutritional Status Survey 
Suitable for Computer Analysis 

FIELD SURVEY FORM FOR PRESCHOOLERS 

Place ___ _ 
Identification Number 

Date ____ _ 

Head of Household . 

Address ..... 

Child's Name . 

Family Number 

Address 

Sex: Male Female 

Birthdate .......... (code month and year) Age ... yr ... mos ... Age ... mos 

Rank in mother's living children ..... . 

Child i• a twin: YJs . N~ 
1 2 

Child breastfeeding: Yes . No 

Child bottlefeeding: Y~s . Jo 

Child living with: Both ~arents. Ma
2
only. Pa~nly. 4 

Grandparents only 

1 2 
Is this mother's youngest child in survey: Yes. . No 

1 2 
Is tllis father's yomtgest child in survey: Yes . No 

1 2 X 0 
Father's race/ethnic group . . . . . . . • . . . . . . . . . . Unknown . Dead 

Father's religion: Moslem. Cath~lic. Protgstant. Bud~hist. HJ,du .. ~- .. Unk#own 

Father lived in area: whole tife-over 
2
14 y-1~·10·9~5 4-

6
1 Und:r 1 y·Un'kown . D~ad 

Father's OC(..'Upation: Far~ner . Fislu~rman ... 3 
...... 

4 
...... Unlciiown . D~ad 

Father's education: ..... yrs Unk'itown 

Mother's status: MaAied . Unm~ried . Div~rced . Sepaiated Wi3ow vii-
known . De~d 

1 2 3 
Mother pregnant: Yes No Unknown 

Mother1
S education: ..... yrs Unkn~wn 

Mother's age, yrs: Unaer 15. 15~19. 20~29 . 3J·39 . 4<f-49. ov:r 49. Unk~own 
Total live births .. . 

Number alive aged under 5 years .. . 

Details of mother's children Number alive aged 5 yrs and over .. . 

Number who died before 5 yrs .. . 

Number who died aged 5 yrs & over .. . 

ANTHROPOMETRY Weight of mother + child ....... kg 

Weight of mother ....... kg 

Weight of child ....... kg 

Length/Height ....... em 

Mid-upper ann circumference •....... em 

Weight for Height ....... % of reference 

Height for Age ....... % of reference 

Weight for Age ....... %of reference 

Height of mother ....... em 

Height offather .•..... em 

Numbered boxes for 
coding for punchcard 

41 42 

44 45 

47 48 
49 50 
51 52 

~~--~ 53 54 55 

56 57 58 
1--1~1-1 

59 60 61 
1-+--+--1 

62 63 64 
l-lt--11-1 
1-+--'---' 6 5 66 6 7 

68 
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Annex 2 cont'd. 

LABORATORY 

(Check on solid line 

when specimen taken) 

Identification Number 

__ Hb ...... g% 

__ Haematocrit . . . . . . . % 

-- Blood film: 1 J. a 4 

~o .\:~:~P~ .. ~::~l. ~~s. ~ ~n~~f~ 
2 

-- Stool: Nof taken Jeg PJs Insuff 

As~ris Hoo~rm Asc ! Hkwm 

Trlch Sc~iot Tric ~ Sch 
2 a 

--Urine: Not laken rfeg 
RBc wnJ 
Schlst .... 

2 
•••• 

PJs Instff 

RBc ~ WBc 

Sch ~ ... 

CLINICAL (Code I if sign absent, 2 if sign is present) 

Head 

Hl Hair: sparse, fair, easily pluckable 

112 Skull bo.,ing 

H3 Craniotabes 

Eyes 

X! A Conjunctival xerosis 

XlB Bitot's spot 

X2 Corneal xerosis 

X3A Corneal ulceration 

X38 Keratomalacia 

XF Xerophthalmia fundus 

XS Corneal scar 

El Angular palpebrites 

E2 

E3 

Face 

Fl Nasolabial dyssebacia 

F2 Moon face 

F3 Parotids enlarged 

~ 

§27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

§40 

41 

42 

9 10 

21 22 

23 24 

25 26 

Code data is put in the numbered boxes which can then be directly 
punched onto a computer card. The form requires two 8Q.column 
punch cards. Boxes not used here can be coded with additional da· 
ta. If not used they should be cancelled i.e.,~ . The code num· 
bers beside the clinical signs are to aid hand analysis. Such 
forms may best be reproduced u•ing a typewriter with microtype 
and a geslofax stencil. 

Mouth 

Ml A11gular stomatitis 

M2 Cheilosis 

M3 Tongue Oedema 

M4 Magenta tongue 

MS Atrophic papillae 

M6 Gums hypertropic 

M7 Gums bleeding 

M8 Gingivitis 

M9 •.... 

195 

MIO •.... 

Teeth 
0 1 

None OK 
~ ... "'i""". 

Caries Rotten 

Motfled Car 
6 6 
+ Rot Rot + Mot 

XI Ear discharging 

Gl Goitre Ob . I . 2 . 3 

Trunk 

Tl Epiphyseal enlargement 

T2 Beading of ribs 

T3 Harrisons s.ulcus 

T4 Knock knees/Bow legs 

T5 Skeletal deformities 

T6 Hepatomegaly 

T7 Splenomegaly 

T8 

T9 

TIO 

Skin 

Sl Pretibial oedema 

S2 Vaccination scar 

S3 Petechiae 

S4 Pellagrous dermatitis 

S5 Flaky paint rash 

S6 Scabies 

Ctintcal Malnutrition 
1 2 

Marasmus Kwashiorkor 

X 
None 

4.3 

44 

45 

46 

47 

48 

49 

50 

SJ 

52 

53 

54 

55 

56 

~
57 
58 

59 

60 

61 

§
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

§78 

79 

80 



Birth date 
NameO Sex Age 

Month Year mo 
Ageb 

Annex 3 to Chapter 17 

Recording Fonn for a Rapid Nutritional Survey 
(use separate sheets for different age groups) 

Height Height Weight Weight Weight MUAci 
for for 

checked em for agee kg 
heightc 

em 
agee 

I 

i 

MUAC Pretibial Xerophthalmia Needse 

for oedema e.g., Bitot's special 

age spot, .xerosis care 

a If a known sample of individuals is being examined it may be helpful ~o list names in alphabetical order together with the birthdate 
and computed age before the survey. 

b The age of the child should be checked against documentary evidence or other data where possible. Where ages are not known height 
and weight for age computations can not be done. 

c For details of computation see p. 202-204. 

d Use mid-upper arm circumference (MUAC) if age is not known or weight cannot be measured. 

e Indicate the children identified as needing special care according ~o predetermined indicators (e.g., presence of xerophthalmia, 
oedema or abnormally low weight for height). 
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Annex 4 to Chapter 17 

Construction and Use of Local Events Calendar for Determining 
Age of Young Children 

To construct a local events calendar the important thing is to use events 
which have had a direct impact on the population. There should be an outstand· 
ing event to identify each year and seasonal events for the months. 

The best way to use this calendar is to determine the stage of development 
of a child or foetus at a particular well-remembered local event (such as a 
typhoon or the visit of the president) and work back or forward from here. 

The interviewer must be familiar with the local dialect and also capable of 
cross-checking information and tallying it with the age the child is said to be 
now, the child's development, birth spacing, birth dates of children, of friends, 
etc. After a little practice birth dates can be found quite quickly. 

Example: 

Child looks about two years old. Mother was asked whether the child was 
born when the local store was burnt. She says she was pregnant but she remem
bers floods around the time of her delivery. Soon after the child was born some 
of her rdaLive:s guL cholera. Most likely birth date Will! Jurw 1!>76. This birth 
date matches dental eruption, height and motor development of child. Also child 
is said to have been born a few months before a cousin who has documentary 
evidence of date of birth in October 1976 (Seep. 198). 



Month 

Jan. 

Dry 
i 
s:: 

Feb. 

season Q) 

1 
.., 

<IS 
Q) 

"' Q) 

.., 51 
Q) s:: 

.old <IS ... ::E <IS 

Mar. 

April 

s l 0 bl) 
<:,) .s <:,) 
<IS .., 

..c s:: 
0 <IS 

E-o 0. 

May 

June 

i s:: ... 
0 

0 July 

Rainy 

r season 

.., 

Aug. 
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Example of a calendar of local events for an under·five survey held in 
July 1978 in Village X (Age in months given in brackets) 

Events in each year 

1977 1976 1975 1974 

Mango tree Chinese Chinese 
fell New Year New Year 
(18) (30) ( 42) (54) 

Chinese Chinese 
New Year New Year 
(17) (29) (41) (53) 

Easter Police raid 
(16) (28) (40) (52) 
Easter Easter Easter 

cano erupted Local store 
burnt 

(3) (15) (27) (39) (51) 
Census 

(2) (14) (26) (38) (50) 

Floods New classrooms 
finished 

(1) (13) (25) (37) (49) 
Cholera 
outbreak 

(0) (12) (24) (36) (48) 

Ramadan Ramadan Ramadan New road 
opened 

(11) (23) (35) (47) 

Party New store Ramadan Ramadan 
elections opened 

(10) (22) (34) (46) 
Ex-president 
died 

(9) (21) (33) (45) 
New bridge 
opened 

(8) (20) (32) (44) 

(7) (19) (31) (43) 

1973 

Chinese 
New Year 

Easter 

Head of 
State's visit 
(59) 
Ramadan 

(58) 

(57) 

(56) 

(55) 
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Annex 5 to Chapter 17 

Outline for a Survey on Household Conditions in Relation 
to Nutrition 
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(The following data will help provide some of the background needed to deter
mine the causes of malnutrition and the remedial measures required) 

Location of household- urban, rural, coastal, address 
Ethnic/Racial group of household 

Sex, age, occupation, education, income, health status, relationship to head of 
household for each family member 

Type housing- construction materials, floor space, number rooms, type win
dows and ventilation 
surroundings, drainage, size plot 
cleanliness inside and outside house 

Kitchen facilities - in house, separate room in yard 

Cooking facilities- type and size of stove, type and cost of fuel, utensils, 
safety of stove 

Storage facilities - type and amounts of foods stored, type of storage and 
whether protected from insects, etc. 

Garbage disposal how stored, method and frequency of disposal 

Water supply type, distance from house, cost, how carried and stored, 
possible sources of contamination, boiled for drinking 

Latrine type, owned, shared or public, cleanliness, used by which 
family members 

Animals type and number, where kept, disposal of their faeces, 
food provided, reason for keeping them 

Pests type, how controlled 

Family eating habits- where food served, utensils, distribution among family, 
left overs. 





CHAPTER 18 

NUTRITIONAL ANTHROPOMETRY 

Introduction 

Body size and growth rates are sensitive indicators of nutritional 
status and are usually assessed by measuring weight and height. Some
times mid-upper arm circumference (MUAC) and/or skinfold thick
ness are measured, too. The advantages of using such anthropometric 
measurements over other methods of assessing nutritional status are 
that they are objective, can be taken by junior staff (provided re
liable equipment and proper procedures are used), and are relatively 
inexpensive in terms of time and facilities needed. 

The procedures for taking these measurements and for determi
ning age, which is needed for their interpretation, are given in Annex 
1. Instructions for using a growth chart are set out in Annex 2 and 
details of suitable anthropometric equipment in Annex 3. Interna
tional reference values are given in Appendix 4. 

futerpretation of Anthropometric Measurements 

Reference values 

To use anthropometric measurements in the assessment of nu
tritional status it is usually necessary to compare them to similar 
measurements derived from a 'healthy' population. If this healthy 
population is racially different from the population under study such 
values should be considered as 'reference values' only and not as 
'ideal' or 'standard' values. This is because it is not yet clear to what 
extent race influences growth rate especially in the adolescent pe
riod. 

In practice it is suggested that growth measurements be com
pared to: 

1. A national reference or 'standard' such as that exists for some 
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countries in the Region. If there are no reliable national ref
erence values an international reference can be used and ad
justed to local conditions if necessary. a 

2. An international reference. International comparisons are 
then possible. The international reference values recom
mended are those derived from extensive cross-sectional data 
collected in the U.S.A. (1, 2). Medians, centiles and standard 
deviations are available for height/length for age, weight for 
age and weight for height for children aged 0-18 years. 

Values for children aged up to 10 years are given in Ap
pendix 4. 

Analysis and presentation of data 

There are several ways of compiling, analyzing, and interpreting 
measurements: 

A. Measurement from groups 

L Averages 

The calculation of means and standard deviations (SD) 
or medians and centiles allows comparison of data collected 
from different populations or localities or at different times.b 

2. Distribution of measurements expressed as a function of the 
'reference' population 

It is often important to know how the distribution of 
measurements compares to the distribution found in the ref
erence population and to identify those falling above or be
low the 'normal' or a certain 'cut-off' level. This may be done 
as follows: 

a. Percent of reference value 

By expressing the individual measurement as a 

a For example, if it is felt that the median values for height of the reference po
pulation are unrealistic averages for the population under examination, the 
lower limit of 'nonnality' could be set at -2.5SD rather than the usual -2SD, 
or at 85% instead of 90% of median. 

bThe T-test may be used to test significant differences between means. 
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'percent of the reference value'a, either by using 
tables (Appendix 4) or by calculation: 

'Percent of reference _Subject's measurement x 100 
value' - Reference value 

Example: Age of child :::: 6 months 
Weight of child :::: 6.8 kg 
Reference value for weight at 6 months of age = 7.5 kg 

'Percent of reference value' = ~:~ ~: x 100 = 91 % 

The child's weight is 91% of the reference value. 

This method has been widely used but it must be 
remembered that the same degree of deviations from 
normal is not always expressed by the same 'percent 
of reference' value (e.g., 85% of reference height for 
age corresponds to -4.2 SD at 12 months and -3.6 
SD at 48 months). It is also difficult to make a statis
tical comparison between the data from two popu
lations. 

However the computation is easily 
and the following are useful approximations: 

80% median weight or 90% median height is ap
proximately equivalent to 2 SD below the mean 
(or median) (i.e., the conventional lower limit of 
'normal' range). 

120% median weight is approximately equivalent 
to 2 SD above the mean (or median) (i.e., the con
ventional upper limit of 'normal' range). 

b. Standard deviations or centile groups 

By identifying the SD or centile group into which 
an individual measurement falls using graphs or 
tables (Appendix 4). For populations with many in-

aUsually the reference value is the mean or median of values from a reference 
population. 
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dividuals outside 'normal' limits (i.e., due to obesity 
or undernutrition) SDs are more practical since mul
tiples of the SD can be used to classify these abnor
mal measurements (Appendix 4).a 

c. Charting 

By plotting on a single growth chart (see ex
ample on p. 216) the weights of all the children at
tending a survey or clinic. The numbers above and 
below reference lines (corresponding to chosen 
'percent of reference value' or SDs) can be quickly 
compiled and comparison made over time or be
tween localities. 

Once the individual's measurement has been expressed in terms 
of the reference value (either as a 'percent of reference' or SD group) 
the data can be grouped up and set out as a frequency distribution 
table. 

The following groupings are recommended: 

a. Age group (1) 

0-5 months (i.e., 
6-11 " 

12-23 " 
24-35 " 
36-47 " 
48-71 " 

6-7.99 years 
8-9.99 " 

After the age of 10 years the very wide variation in the 
age of the adolescent growth spurt makes analysis of cross-

a If charts and tables are not available but the SDs are known the 'SD Score' for 
each measurement can be calculated using the formula (1): 

SD S 
Subject's measurement- Median (for reference population) 

core = ~~~--~----~--~~~~~~--~~~~~--
SD of reference median (Note that the value for 

SD below the median is different 
from the SD above the median) 

Measurements may then be grouped according to their score. 
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sectional data inadvisable. 

b. Percent of 'reference value' groups 

By 10% groupings (i.e., '90-99% of reference median', 
'80-89% ', etc.). To permit international comparison the pro
portion below the conventional lower limit of 'normal' 
should be included (i.e., 80% for weight, 90% for height, 
85% for MUAC). 

Example: 

Distribution of Weights for Heights of Preschool Children 

Age group Number Percent of reference value for weight for height 
mo in group > 100% 90-99% 80-89% 70-79% < 60% 

(Percent in each group) 

24-35 107 4 34 33 24 5 

36-47 121 5 48 25 19 3 

48-71 197 7 51 35 6 1 

c. SD groupings 

By whole multiples of the SD (i.e., Median to -1SD, 
-lSD to -2SD, etc. The proportion above, between and be

low - 2SD should always be inducted. 

If a single figure is needed to describe the nutritional 
status of a population (for example for planners or for pub
licity purposes), the proportion of the population whose 
weight for height or weight for age is below a single chosen 
'cut-off' point (i.e., 2SD below the median or 80% of ref
erence values) can be given. 

B. Measurements from individuals 

1. Comparison to reference values 

Whether or not the measurement falls within the 'normal 
range' may be determined using SD, centile or 'percent of 
reference' groups as described above. 
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2. Growth charts 

Serial individual measurements can be plotted on charts 
showing the relevant reference values for age. Growth rates 
can then be compared (p. 215). 

Anthropometric Indicators of Nutritional Status 

Several different anthropometric indices of nutritional status 
have been used in the past which has made results difficult to com
pare (4, 5). For countries where resources are limited and under
nutrition is widespread the following indicators are recommended. 

1. In the population 

In order to distinguish between 'current acute' and 'chronic 
or past' malnutrition it is recommended that 'weight for height' 
and 'height for age' be the primary indicators collected in cross
sectional data for populations (1). The way in which these two 
indicators can be combined to give a useful profile of the type of 
childhood nutrition in the community is described on p. 46 (6). 

Weight for height 

Comparing the weight to a weight of a reference population 
of the same height (or length) gives an expression of leanness or 
wasting, and hence a good indication of current nutritional sta
tus. This indicator is nearly age independent between 1.0 and 
10.0 years. Weight for height is also used to assess overweight 
(p. 109). 

Height for age 

The height (or length) expressed as a function of the height 
of a reference population of the same age gives an indication of 
stunting and therefore chronic or past nutritional status. Height, 
being a linear measurement that cannot decrease, is less sensi
tive than weight to changes in growth rate. 

Mo~itoring the height of children at school entry age is one 
way of monitoring the nutritional status of the community 
(Chapter 17 ). 
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Weight for age 

The weight expressed as a percent of the weight of a ref
erence population of the same age has been widely used to assess 
both individual and community nutritional status (p. 45). The 
measurement is easy to take and the indicator is simple to com
pute and is understandable to laymen and decision makers -
a point not to be underestimated. 

However, using a single value of weight for age to assess nu
tritional status can give misleading results since the stunted sym
metrical child with chronic or past undernutrition cannot be dis
tinguished from the case of current acute malnutrition. The 
cumulative effects of malnutrition in the older preschooler can 
produce a low weight for age at a t1me when growth rates may in 
fact be improving. 

'Weight for age' may be of more use in locating families where 
malnutrition has occurred than in identifying children who need 
rehabilitation. 

Mid-upper arm circumference (MUAC) 

MUAC expressed as a function of the MUAC of a reference 
population can be used to assess nutritional status where rapid 
screening of a population is required, or where scales are unavail
able. If it is not possible to use a fibreglass tape measure, col
oured strips of X-ray film, cord, or bangles may be used instead 
(7). MUAC is less sensitive than weight to changes in nutritional 
status, but since the circumference barely changes between 12-60 
months accurate ages in this age range are not required. In older 
children the arm circumference should be related to age, height 
(i.e., using the QUAC (8) or Bailey stick (9) or head circumfer
ence (10)). 

Because of the small linear measurement involved changes are 
difficult to monitor and errors can be relatively large making this 
indicator unsuitable for monitoring the individual. 

Skinfold measu:rements 

Skinfold measurements give an indication of the amount of 
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subcutaneous fat and hence, energy reserves. However the equip
ment is costly, the measurement is difficult to take accurately, 
and since there may be racial differences in body fat distribution, 
reference values from Caucasian populations are not satisfac
tory for most of the peoples of the Region. This measurement is 
not therefore recommended as a practical tool for assessing nu
tritional status although it may be useful for some research pur
poses. 

Birth weight 

Socio-economic status and maternal nutrition are strongly 
associated with birth weight. However since other factors such as 
gestational age, infectious and toxic episodes and smoking habits 
during pregnancy also affect birth weight, this parameter is of 
doubtful value as an absolute indicator of maternal nutritional 
status on an individual basis. Rather, a changing proportion of 
births with weights below selected 'cut-off' levels can be used to 
indicate a change in community maternal nutritional level. 

Because of difficulties in deciding a single 'cut-off' point in
dicating low birth weight, it is suggested that all full-term birth 
weights be grouped as follows: 

<2 000 g 
2 000-2 499 g 
2 500-2 999 g 

> 3 000 g 

'Cut-off' points can then be selected according to resources 
available for remedial action. 

The anthropometric indicators most useful in the nutritional 
surveillance of the community are summarized on p. 17 4. 

2. In the individual 

Growth rate 

Because of normal individual variation a one time measure
ment expressed as a function of the reference value may give a 
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misleading impression of child's nutritional status. Serial meas
urements should be collected and the growth rate compared to 
the rate for the reference population. This is best done using a 
growth chart. 

Growth charts are used in many health units and nutrition 
projects throughout the Region and are strongly recommended 
for monitoring the nutritional status of the individual preschool 
child. An example of a growth chart, recommended by WHO, 
is given in Annex 2. 
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Annex 1 to Chapter 18 

Procedures for Taking Anthropometric Measurements and 
Determining Age 

Weight (0.00 kg) 
Level beam balance scales should be used for all precise measurements. 
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Good quality spring loaded scales, but not bathroom scales, can be used for 
clinic work. 
Scales should be zeroed for each measurement and the calibration should be 
checked periodically with known weights (e.g., plastic bottles, which are easily 
transportable and can be fJJ.led with water of known volume). 
Subjects should wear no shoes and minimum clothing. The weight of cloth
ing can be subtracted if necessary (Figure 32). 
Readings should be taken at eye level. 
Newborns should be weighed within a few hours of birth to the nearest gram. 

Length (0.0 em) 
Children under two years (or below 85 em if age is not known) should be 
measured horizontally using a length board or infantometer. The head or 
heels should be placed firmly against a vertical board (set exactly at right 
angles to the base) and a sliding exactly vertical board brought in firm contact 
with the heels or head. The Frankfort planea should be vertical, the knees 
held straight (Figure 33 ). 

Height (0.0 em) 
A stadiometer, anthropometric rods, or non-stretchable tape fixed to a verti
cal plane can be used (p. 217 ). Calibration should be checked occasionally 
with an object of known length. 
The subject stands without shoes or socks, on a horizontal plane, heels to
gether, back straight and Frankfort plane horizontal. A horizontal plane is 
lowered f'mnly unto the head while the subject inhales and a reading taken at 
observer's eye level (Figure 34 ). 

Mid-upper arm circumference (MUAC) (0.0 em) 
The subject stands with his left arm at right angles. With the observer standing 
behind the subject, a mark is made vertical to the olecranon process and mid
way between the tip of the olecranon and the acromion process (Figure 35 ). 
The arm circumference is measured at this point with the arm hanging re
laxed and using a non-stretchable flexible fibreglass or steel tape held snugly 
around the arm as shown in Figures 36 and 37. 

Triceps skinfold thickness (0.0 mm) 
-Using a reliable skinfold caliper (p. 219) the observer stands behind the subject 

a A plane running from the lower bolder of orbit of the eye to the external auditory meatus. 
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and picks up the skinfold with the thumb and forefinger of the left hand at 
a point about 1 em vertically above the mark (see under MUAC) on the sub· 
ject's relaxed left arm. The jaws of the caliper are applied exactly at a mark 
and the reading taken 2 seconds afte:r full pressure is applied. 

For techniques in measuring other body parameters see WHO (11) or 
Weiner (12). 

Date of Birth 

Reliable documentary evidence should be seen when possible. If not, it 
should be ascertained or verified using a calendar of events (p. 198), stage 
of dentition, psychomotor development and comparison with 'siblings 
or peers' dates of birth. 



Figure 33. Measuring the 
length of a 
young child. 

(S.T. Chen) 
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Figure 32. Regular weighing and plotting 
the weight on a growth chart is 
the best way of monitoring the 
nutritional status of the preschool 
age child. 

(Public Relations Office, 
Suva, Fiji) 

Figure 34. Measuring height. 
(I.P.H.) 
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Figure 35. Measuring the mid-point of the 
upper arm. (I.P.H.) 

Figure 36. Measuring the mid-upper arm 
circumference. (I.P.H.) 

Figure 37. Measurement of mid-upper arm circumference. 
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Annex 2 to Chapter 18 

The Growth Chart 

Growth charts provide a useful health record of a child and should be kept 
by the mother and taken to any health unit the child attends. Experience has 
shown that, provided the chart is printed clearly on good quality card and is 
placed in a strong plastic bag, it is rarely lost or soiled. 

With a little explanation the mother can understand the chart and follow 
her child's progress, sometimes she can plot the weight. The chart can there
fore be a useful learning aid for the mother. It also provides an easy-to-see 
health record for clinic staff or community workers responsible for the health 
of small children. Health returns may be quickly compiled by recording the 
numbers of new and reattending children whose weights are above or below a 
chosen 'cut-off' level, or who are, or are not, gaining weight. Growth charts may 
therefore form the basis for a national nutritional surveillance system. 

Instructions for Use 

The chart is designed so that the child's weight may be quickly plotted and com· 
pared to his previous weights. Ages need not be calculated. 

Fill in name and other details in appropriate space. 
Record any immunizations received in appropriate space. 
Fill in any 'reason for special care' i.e., twin, loss of parent, bottle fed, high 
birth rank, high sibling mortality. 

- Write the month and year of birth in the first 'box' below the growth chart. 
(There is no need to record the day of birth). 
Write in the subsequent calendar months in the following boxes (using the 
first 3 letters of the monlhs) Laking care to record the correct year each Jan· 
uary. 
Plot the child's weight in the column corresponding to the month and year on 
which he is being weighed. 

- Note that the small numbers just above the boxes refer to the child's age in 
months. 
The first row above the 'boxes' may be used to record any prophylactics (e.g., 
malaria, vitamin A (denoted as 'A')) or food supplements given. 

Examples of a growth chart (Figure 38) based on anthropometric reference 
values given in Appendix 4 together with detailed instructions for their use may 
be obtained from WHO, Geneva (13). 
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Annex 3 to Chapter 18 

Anthropometric Equipment 

Type Trade name Address Remarks 
(Calibration) 

1. Instruments for measuring length 

- Infant measuring table Harpenden Holtain Ltd. Expensive, heavy, very 
(1 200 mm x 1.0 mm) Brynberian, Crymmych accurate, with digital 

I 
Pembrokeshire, Wales read-out 

or CMS Weighing Equipment Ltd. 
18 Camden High St. 
London NW1 OJH, U.K. 

- Infantometer Bakelite slide rule Graham Field & Co. Lightweight, portable, 
(100 em x 0.5 em) New Hyde Park inexpensive, fairly 

N.Y. 11040, U.S.A. accurate 

- Homemade portable board Details from BSE, Inexpensive, accuracy 
Center for Disease Control depends on construe-
Atlanta, Georgia 30333 tion 
U.S.A. 

2. Instruments for measuring height 

- Stadiometer Harp en den Holtain Ltd. (see Length) Expensive, heavy, very 
(207 em x 0.1 em) accurate, with digital 

read-out 



Type 
Trade name Address Remarks 

(Calibration) 

- Anthropometric rods GPM Anthropometer Siber Hegner & Co. Ltd. Accurate, portable 
(210 em x 0.1 em) # 101 Talstrasse 14 

8022 Zurich, Switzerland 
or 8 West 30th St. 

New York, N.Y. 10001, U.S.A 

- Homemade portable board see under 'Length' Inexpensive, accuracy 
depeP..ds on construe· 
tion 

3. Measuring tapes 

- Fibreglass measuring tape Eslon tape measure Japanese made but usually Cheap, lightweight 
(150 em x 0.1 em) available in larger towns 

- Steel measuring tape Steel tape # 110 Siber Hegner & Co. Ltd. Lightweight, very 
(see Height) accurate, inexpensive 

4. Weighing machines 

- Beam balance J)etecto 
J)etecto Scales, Inc. 

Expensive, heavy, very 103-00 Foster Ave. 
(140 kg X 100 g) Model439 Brooklyn, N.Y. 11236 U.S.A. accurate 

- Infant clinical beam scale J)etecto J)etecto Scales, Inc. Expensive, very accu-
(15.5 kg X 5 g) Model250 (see above) rate, heavy 

- Beam balance Health-0-Meter Continental Scale Corp. Heavy but compact, ex-
(65 kg X 20 g) Chicago, ill. U.S.A. pensive, very accurate 



- Hanging scale Salter Hanging Scale George Salter, India Ltd. Inexpensive, lightweight, 
(20 kg X 100 g) Chartered Bank Building easy to carry and use, 

Calcutta 700001, India accurate, recommended 
for children's clinics 

- Hanging scale Model 235 PBW CMS Weighing Equipment, Ltd. Inexpensive, lightweight, 
(25 kgx 500 g) (see Length) easy to carry and use, 

scale matches road to 
health charts, recommen-
ded for children's eli-
nics, accurate 

- Bar scale Espada Nutrition Center of the Phils. Inexpensive, portable, 
(25 kg X 100 g) South Superhighway fairly accurate 

Makati, Philippines 

5. Skinfold calipers 
- British Indicators Ltd. Expensive, very accurate 
(45 mm x 0.2 mm) Harpenden or Holtain Acrewood Way 

St. Albans, Herts, England 
or Holtain Ltd. (see Length) 

or Siber Hegner & Co. Ltd. 
(see Height) 

-
(60 mm x 0.1 mm) Lange Cambridge Scientific Indus- Expensive, very accurate 

tries, Inc. 18 Poplar St. 
Cambridge, Maryland, U.S.A. 





CHAPTER 19 

FOOD CONSUMPTION SURVEYS 

On a national scale the food supply is usually assessed by prepar
ing food balance sheets which estimate the foodstuffs available per 
person per year from data on food production, imports, and exports. 
Allowances are made for foods used for seed, livestock feeding and 
wastage except household wastage. F AO has compiled standardized 
food balance sheets· for almost every country (1). However food 
balance sheets only give national averages and no data on the varia
tion in distribution among different sectors of the population. Food 
consumption surveys are designed to identify those population 
groups which consume inadequate diets, the nutrients and foods 
which are deficient, and to some extent the measures which can be 
taken to improve the situation. 

Food consumption surveys are particularly useful in those coun
tries where it is difficult to get reliable data on food marketing and 
distribution. Very often a survey of the types of food eaten is suffi
cient for planners but a quantitative survey in vulnerable groups may 
be needed when designing specific programmes. 

When planning dietary surveys and evaluating the results the fol
lowing limitations must be considered: 

1. Dietary surveys are expensive in terms of staff and time. This 
means the sample examined may have to be relatively small and 
hence not statistically representative of the population. 

2. Field workers need to be hard-working, conscientious, well
trained and able to get on with local people of target areas. 

3. Errors inevitably occur in: 

a. Estimations of food intake especially when recorded on 
an individual basis. 

b. Calculations of nutritive value since food composition ta
bles do not usually allow for local variations in moisture 
and nutrient content. 

4. The recommended intake values (Appendix 2) used to assess ade-
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quacy of the diet are designed to cover the requirements of the 
majority of the population and therefore, because of wide indi
vidual variation in requirements, will tend to be too high for 
many individuals (Chapter 3). 

Types of Dietary Surveys 

1. Qualitative 

Only the types and/or varieties of foods consumed are re
corded. These data are fairly quick to collect and collate and are 
often adequate for planning specific intervention programmes 
(i.e., nutrition education). 

The information can be obtained by asking a representative 
sample of housewives what foods the family (or each family 
member) ate over the previous 24 hours. All meals, snacks and 
food eaten away from home should be included. The foods are 
then usually listed in order of the frequency of consumption (i.e., 
number of times per day or week). 

2. Quantitative 

The amount of each type of food consumed is recorded and 
the nutrient composition of the diet determined. The data should 
be collected from a representative sample of individuals or fami
lies using the 'recall' or 'weighing' method. Seasonal variation in 
food intake may necessitate repeated surveys at different times 
of the year. For more details see (2). 

a. Recall method 

The housewife or individual is asked which foods, and in 
what amounts, were consumed in the previous 24 hours. 
'Household measures' (H.H. measures) will probably be used 
to describe the amounts of foods consumed, or alternatively 
cooked and left over. All snacks must be included. (Annex 4 
gives the quantities of some household measures). 

Gathering data by this method usually takes less than one 
hour but the conversion of household measures to grams can 
be tedious. It is difficult to know whether the family or indi-
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vidual really ate what was reported and corraborative evi
dence should be sought (e.g., questioning another family 
member, examining left-over foods and used food cans). 

The 24-hour dietary recall method can also be used to 
find out the milk feeding and weaning patterns of young 
children in a community (Annex 1). Questioning a represen
tative sample of mothers with children under 3 years is a 
more reliable method of obtaining this information than by 
asking mothers to recall since birth the feeding pattern of her 
child. This is partly because the mother is unlikely to remem
ber the details accurately and partly because the analysis of 
such data can be quite difficult. 

b. Weighing method 

The amount of food consumed is estimated by weighing 
the food offered and the plate waste. For cooked dishes the 
raw ingredients and then the cooked dish and plate waste are 
weighed. 

The observer must be at the house or 'following' the indi
vidual during the whole period of observation so snacks are 
not missed. Well-calibrated dietary scales are needed. a 

The presence of an observer may disrupt the consump
tion patterns especially on the first day. It should be remem
bered too that there is often much inter-individual variation 
in intake (3). For these reasons the diet should, jdeally, be 
weighed for at least 3-7 consecutive days and the first day's 
results discarded. 

Annex 2 gives instructions for finding the nutrient adequacy and 
cost of the diet. 

a Suitable scales are (4): 

Otex ( 1 kg x 5 g and 4 kg x 20 g) made in Japan, from Otex Factor, 336B 
Buendia Ave., Pasay, Philippines. 

Detecto (1 kg x 2 g) from Detecto Scales Inc., 103-00 Foster Ave., Brook
lyn, N.Y. 11236, U.S.A. 
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Improvement of Diets 

Once the percent adequacy for the various nutrients has been es
timated together with costs and, if desired, the protein quality 
(p. 33), it must be decided whether the diet needs any modification 
to make it more nutritious or less expensive. 

Points that should be remembered when planning what dietary 
changes to suggest are: 

1. The 'new' diet should be as similar as possible to the 'old' 
diet in terms of type of foods eaten. It is particularly difficult 
and usually unnecessary to get people to change their staple 
food. 

2. Any additions to the diet should be foods that are cheap, 
widely available, and easy to prepare and incorporate into the 
normal eating pattern. 

3. It is generally easier to incorporate 'unusual' foods into the 
diet of a young child rather than to the diet of an adult. 

4. People may be prepared to eat 'unusual' foods in a 'non
home' setting e.g., school, hospital or workplace. 

5. Quantities suggested must be given in the local 'household 
measures'. 

Annex 3 gives a list of foods which are particularly good sources 
of energy, protein, iron, and vitamin A. 
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Annex 1 to Chapter 19 

Milk Feeding and Weaning Practices 

There are certain data needed to determine the milk feeding and weaning 
practices in a community using a '24-hour recall' of the food consumed by are· 
presentative sample of children aged 0-3 years. 

For each child collect the following information from the mother: 

Sex, age (in months) 

Age of siblings 

Milk feeding in past 24 hours: breast, how often; where breastfed (public, 
private, chair, bed); cow's (type, brand, cost), how given (bottle, cup, 
spoon), how often; who fed the child; method of preparation including 
dilution; method of cleaning utensils; what happens to 'left-overs'; reason 
for choice of milk; who prescribed formula originally. 

Special milk feeding problems: congenital deformity; inverted nipple; pre· 
maturity; etc. 

Other foods given to child in past 24 hours: type; amount; frequency; prepa· 
ration; how given; by whom; reason; who gave advice on weaning. 

Mineral or vitamin supplements in past 24 hours: amounts; type; reason; who 
prescribed. 

Nutrition education received by mother: type;content;source. 

From such data it is possible to work out the proportion of children in each 
age group consuming different types of milk or food in the past 24 hours. 
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Annex 2 to Chapter 19 

How to Estimate Nutritional Adequacy and Cost of a Diet from Data 
Collected During a Quantitative Dietary Survey ( 5) 

1. Preparing the data collected for analysis 

In order to calculate the nutrient composition of the diet from food com
position tables (Appendix 1) the amounts eaten have to be converted to 
grams of raw edible portion (g raw E.P.). This may involve 3 processes: 

a. Conversion of any amounts recorded in the household measures to grams. 
This may be done using the conversion figures given in Annex 4 and Ap
pendix 6. 

b. If any foods have been weighed 'as purchased' (i.e., including inedible parts 
such as shells, skins or bones) the weight of the edible portion must be 
found. This can be done by using the conversion factors'% E.P.' given in 
the food composition tables (Appendix 1 ). 

w · ht d'bl t' ( E p) _ Weight 'as purchased' (g A.P.) x '% E.P.' e1g e 1 e por 1011 g . . - 100 

c. If any food was weighed after cooking the weight of the raw food must be 
found. The conversion factors given in Annex 5 can be used. 

2. Calculation of nutrient composition 

Food composition tables (FCT) are used to calculate nutrient values (Ap· 
pendix 1). 

Example: 
Nutrient content of food= g E.P. of food x nutrient content in 

100 100 g E.P. (from FCT) 

The nutrient content for each food consumed is calculated and from this the 
nutrient composition of each meal or the whole day's diet is determined. 

The FCT can only give estimates for each nutrient since the same foodstuff 
may vary in composition due to method of cultivation, climate, etc. 

It should be noted too that cooking reduces the thiamine and vitamin C 
content of tubers, vegetables, meat and fish by 40-60% especially if the water 
in which the food is cooked is not used. Thorough washing of rice removes up 
to 80% of the thiamine. 

3. Calculation of the nutrients consumed from a mixed cooked dish 

To calculate the amounts of nutrients consumed from a cooked dish made 
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from many ingredients: 

a. Find out the raw g E.P. of each ingredient (by weighing or recall). 
b. Calculate the nutrient content of each raw ingredient. 
c. Calculate the nutrient content of the total dish by adding together the nu· 

trient values for each individual raw ingredient. 
d. Estimate the proportion of the dish that was consumed by either weigh

ing the whole cooked dish and then the waste, or by asking what propor· 
tion was consumed. 

e. Apply this proportion to the nutrient values obtained in c. 

4. Evaluation of the adequacy of the diet 

The 'adequacy' of a diet is measured by comparing the actual intake of 
nutrients to the recommended dietary intake for each nutrient. 

Percent adequacy of intake = Nutrient consume? p~r day x 100 
Recommended dally mtake 

To find the r~commended daily intake for: 

a. An individual Find out the age and sex and consult Appendix 2. 
b. A family Tabulate the recommended intakes for each member and 

then add the values for each individual nutrient. If a member has missed 
a meal, allowance for this should be made. Usually 1/3 of the recom
mended intake is allowed for each meal. 

The protein quality and value may be evaluated using the methods des· 
cribed in Chapter 3. 

5. Evaluation of diet in terms of cost 

Some families have inadequate diets because housewives do not know the 
cheapest sources of nutrients. Therefore the cost of meals and the relative 
cost of nutrients from various sources should be evaluated. 

a. To calculate the cost of a meal: 

i. Find out the cost of 100 g A.P. of each ingredient 
ii. If the weights of each ingredient are only known in terms of g E.P. 

calculate cost of 100 g E.P. of each ingredient 

C t 100 E P = Cost 100 g A.P. x 100 
OS g . • % E.P. 

iii. Using the cost calculated in i or ii calculate the cost of each food con
sumed 

Cost of food consumed 
Cost 100g x weight(g) of food consumed 

10 
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iv. Total costs of each food consumed at the meal. 

b. To calculate the cost of nutrients: 

i. Calculate the cost of 100 g E.P. of food or meal (see a) 
ii. Calculate the cost of defined quantities of energy or nutrients as sup

plied by food or meal 

Example: To find the cost of 1 g protein from Food X 

Cost of 1g protein Cost of 100 g E.P. of Food X (see a.ii) 
from Food X = Protein content (g) in 100 g E.P. of Food X (from FCT) 

The cost of 100 kcal or 1 MJ of energy can be calculated in a similar fashion. 
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Annex 3 to Chapter 19 

Foodstuffs which are Rich Sources of Specific Nutrients 

1. Energy 

Food Approx. kcal/ 1 OOg 
E.P. raw 

Lard, vegetable oil 900 
Margarine, butter 720 
Pili nut (dried seeds) 650 
Peanut (dried) 550 
Cereals (rice, maize, 

wheat, etc.) 350 
White sugar 350 
Coconut cream 330 
Bread 280 
Sweet potato 110 
Avocado 100 

3. VitaminA 

Food retinol equi· 
valents/1 OOg E.P. raw 

Liver (beef) 
Red palm oil 
Cow's milk, dried, 

non-fat, fortified 
Carrots 
Egg yolk 
Mangoes (ripe) 
Dark green leaves 
Papaya (ripe) 
Tomato (ripe) 
Squash (fruit) 

12 000 
6 000 

1 500 
1 000 
1000 

300 
300 
120 

80 
60 

2. Protein 

Food Approx. g. protein/100g 
E.P. raw 

Cow's milk, dried, 
non·fat 35 

Peanut (dried) 25 
Legume (dried) 25 
Fish, meat, shrimps 20 
Egg 15 
Cow's milk, evaporated 10 
Cow's milk, fresh 3 

4. Iron 

Food mg iron/1 00 g E.P. 
raw 

Liver 15 
Spleen 10 
Soybean 10 
Seafoods 10 
Heart 5 
Dark green leaves 5 
Meat 2 

Note that iron from animal sources is 
much better absorbed than iron from 
vegetable sources and that the pres· 
ence of meat, fish and soybeans in a 
meal enhances the absorption of iron 
from all sources (Chapter 5 ). 
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Annex 4 to Chapter 19 (7, 8, 9) 

1. Volume of some common measures 

1 standard measuring cup (std. cup) 
1 standard tablespoon (tbsp) 
1 household tablespoon (tbsp) 
1 household dessertspoon ( dsp) 
1 standard teaspoon ( tsp) 
1 household teaspoon (tsp) 
1 evaporated milk can 
1 condensed milk can 
1 'San Miguel' beer bottle (full) 
1 teacup (full) 
1 'Nescafe' jar (50g size) 
1 'Blend 45' (50 g size) 
1 half coconut shell (5" diameter) 
1 matchbox 

ml 

240 ml (or 8 fl. oz.) 
15 
10 

3 
5 
5 

370 
300 
340 
200 
240 
215 
300 

25 
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2. Equivalent weights (g A.P. and g E.P.) of volume measures of selected foods 

Weight, g. 
Food Household measure A.P. E.P. 

Rice: raw 1 std. cup 210 210 
cooked, well packed 1 std. cup 190 190 

Flour: rice, wheat, 
cassava, etc., raw 1 std. cup 200 200 

Noodles: cooked 1 std. cup 100 100 
Rolled oats 1 std. cup 110 110 
Sweet potato, potato, 

cassava Piece, 4" long x 8" eire. 150 132 

Taro: raw Piece, 5" long x 6 1/2" eire. 125 101 
cooked Piece, 5" long x 6 1/2" eire. 135 --

Plantain: raw Piece, 4" long x 6" eire. 110 63 
Banana Piece, 6" long x 4" eire. 80 55 

Bread 1 slice, 1/2" thick 3" x 3" 7 7 

Beans, peas: dry, raw 1 std. cup 164 164 
cooked 1 std. cup 150 150 

Peanuts: dry, raw 1 std. cup 145 145 

Coconut: grated, fresh 1 std. cup 80 80 

Cabbage Piece, 13" eire. 420 344 

Carrot Piece, 4" long x 6 1/2" eire. 146 120 

Eggplant Piece, 6" long x 4 1/4" eire. 70 64 



232 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

Household measure 
Weight, g. 

Food 
A.P. E.P. 

Green leaves: cooked 1 std. cup 90 90 
Bean sprouts 1 std. cup 95 95 
Onion 1 piece, 1 1/2" eire. 32 29 

Tomato 1 piece, 2" eire. 40 38 

Mango Piece, 4 1/2" long x 8" eire. 245 176 

Candy Piece, oval, 1'' x 1" 5 5 
Sugar, white tbsp, rounded 15 15 

1 std. cup 205 205 
Meat: liver, raw Matchbox 30 30 

chopped, raw 1 std. cup 220 220 
Chicken Small leg or 1/4 breast - 50 

Whole, small 1000 -
Egg: chicken 1 piece 60 50 

Fish: fresh, small Piece, 7 3/4" long x 2 1/4" width 112 76 
large Piece, 12" long x 3" width 415 282 

Fish: dried, small Piece, 6 1/2" long x 3 1/4" width 35 23 
medium Piece, 8 1/2" long x 4 1/2" width 87 58 

Sardine Can 155 155 
Matchbox 30 30 

Milk: fresh 1 std. cup .240 240 
whole, dried 1 tbsp, rounded 8 8 

1 std. cup 130 130 

skimmed, dried 1 tbsp, rounded 10 10 
1 std. cup 100 100 

evaporated 1 tbsp 15 15 
1 std. cup 245 245 

condensed 1 tbsp 12 12 
1 std. cup 330 330 

Oil: vegetable 1 tbsp 15 15 
Butter, margarine, lard 1 tbsp, level 15 15 
Beer 1 'San Miguel' bottle 340 340 

Strained Baby food 1 standard glass jar 134 134 

Salt: coarse 1 tsp, heaped 5 5 
1 tbsp, level 7 7 
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Annex 5 to Chapter 19 

Factors for Converting the Weights of Selected Cooked Foods 
to Their Equivalent Raw Weights (10) 
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Use the following formula to convert the cooked weight to the raw weight: 

Raw weight (g)= Cooked weight (g) x conversion factor (see below) 

To convert the raw weight to the cooked weight use the formula: 

Cooked weight (g) = Raw we?ght (g) 
Converswn factor 

Food (Boiled) Conversion factor 

Rice 
Maize, whole 
Noodles 
Sweet potato 
Dried beans (Mung bean) 
Leafy vegetables 
Tomatoes 
Eggplant 

Fish, fresh, small or medium 
Fish, fresh, large 
Fish, dried, small or medium 
Fish, dried, large 
Fish, fresh, sliced 
Shrimp, fresh 
Squid, fresh 

Poultry, whole and specific cuts 
Pork, lean 
Pork, liver 
Beef, lean 
Egg 

0.42 
0.26 
0.58 
1.01 
0.39 
0.91 
1.60 
1.11 

1.27 
1.28 
0.76 
0.98 
1.26 
1.59 
2.02 

1.73 
1.77 
1.89 
1.88 
0.94 





CHAPTER 20 

NUTRITION POLICIES AND PROGRAMMES 

Rationale -The Present Situation 

On the basis of figures prepared in 197 4 it is estimated that near
ly 500 million people, or 16% of the world's population suffer from 
chronic undernutrition. Of these around 300 million live in Asia(l). 
Probably not less than 100 million children under 5 years of age are 
affected by moderate or severe protein-energy malnutrition (PEM) 
(2). One-half of all child deaths are, to some degree, attributable to 
malnutrition (1) and 100 000 children, many of them in South Asia, 
are blindE>d by XProphthalmia each year (3). Unknown millions 
suffer from iron deficiency anaemia. 

The cost to the developing nations, where most of these people 
live, has to be measured in terms of lower productivity, higher child 
mortality and morbidity, lower intellectual performance and higher 
expenditures on health. Possibly greater social unrest and political 
instability as well as unquantifiable misery, apathy and despair may 
result. 

The reasons for this situation are extremely complex and cannot 
be separated from historical, economic, political and geographical 
factors. However, when planning long-term remedial strategies it is 
helpful to look at the present situation and future predictions in 
terms of food supplies, food 'demands' and the utilization of avail
able food. 

1. Food supplies 

Obviously if there is not enough food to provide an adequate 
diet for the population, nutritional deficiencies will occur. In extreme 
cases there will be hunger and famine(p. 167). One of the world's prob
lems is that many developing countries, including several in the West
ern Pacific Region are net importers of food, particularly grain. Even 
so the total food supplies in many of the Region's less developed 
countries or areas can meet only around 94% of total energy re
quirements( 4). 

235 
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In the early 1970s there was considerable optimism regarding 
world food supplies following bumper harvests and the first results of 
the Green Revolution which boosted yields of rice, wheat and maize. 
However, the disastrous weather of 1972 brought about large scale 
crop failures and led to huge demands of grain by the USSR and 
worldwide food shortages, high prices and serious inflation. Grain 
reserves were virtually exhausted and the high price of energy sources 
and fertilizer made it difficult to raise production. The World Food 
Conference held in 197 4 resulted in the setting up of the World 
Food Council, one of whose aims is to organize world grain reserves, 
and the International Fund for Agricultural Development whose 
purpose is to boost agricultural production in the poorer nations. 

It is now realized too that the Green Revolution, partly because 
of the capital required for fertilizer and irrigation, has mainly bene
fited the large farmer and has not improved the conditions of the 
small or subsistence farmer or landless rural poor. 

The problem of food supply cannot be separated from that of 
population increase. The annual population growth rate for the 'Far 
East' is 2.6%. This means a need, even at current levels of intake, of 
70% more food in 1985 compared to 1970 (1). 

Developments on many fronts are needed if food supplies are to 
increase. These include the opening up of new lands; the develop
ment of more water and energy sources; the conservation and scien
tific management of food from the sea~ availability of low-cost fer
tilizer and pesticides, development of food from unconventional 
sources; new technology in farm management and plant breeding; 
and measures to reduce post-hari!est losses (which may be 20% for 
grain and higher for more perishable crops). However, of most im
portance is the encouragement of greater food production by the 
millions of small and subsistence farmers by means of improved ap
propriate technology and better incentives. 

2. Food 'demand'a 

Production would be stimulated if all sectors of population had 

aThe word 'demand' is used here to mean 'the desire for a commodity 
with the ability to procure for it'. 
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the means to obtain sufficient food - in other words, if there was an 
increased 'demand' for food. 'Demand' will increase only when there 
is a rise in purchasing power of the poor. In fact, malnutrition is 
basically a problem of deficiency of effective 'demand' (5). 

In most countries measures that increase per caput food avail
ability or per caput income have not been successful in dealing with 
the problem of undernutrition. This is because little attention has 
been paid to the distribution of wealth or food within a country; the 
poorest sectors have been largely by-passed in national development 
programmes and so are still not able to buy or produce the food they 
need. In other words, improvement in per caput or average income 
has usually meant increased incomes in the middle and/ or upper in
come groups while the poor have remained poor. 

3. Utilization of available food 

Even if sufficient food is available certain family members may 
be malnourished because of the way food is distributed within the 
family, traditional dietary restrictions (p. 44) or more importantly, 
the inability of the member to eat enough food to cover his energy 
and nutrient requirements. This may, in the case of young children, 
be due to the bulky nature of the staple food (p. 44), infrequency of 
feeding or because often-occuring infections depress the appetite 
and increase requirements. 

Scope of a National Nutrition Policy 

The aims of a national policy should be to ensure that: 

1. All sectors of the population have the ability to obtain ade
quate amounts of food. 

2. There is an adequate supply of food. 

3. The social and health factors that affect utilization of avail
able food are controlled as far as possible (6). 

A nutrition policy must be an integral part of the national devel
opment plan and usually has to be implemented by means of co
ordinated sectoral programmes (i.e., agriculture, health, economic, 
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etc.). Special attention must be given to the more vulnerable groups 
to make sure they do in fact benefit from these programmes. 

Not only programmes aimed at specific and direct nutrition in
tervention need to be considered as strategies of a nutrition policy 
but also the nutritional implications of all plans for economic and so
cial development. A vital role for those involved in formulating nutri
tion policies is encouraging co-ordination of the various policies and 
programmes of the different sectors so as to facilitate maximum 
nutritional improvement (6). 

In those countries of the Region where undernutrition is the 
main nutritional problem national policies will be chiefly concerned 
with: 

1. Increasing the 'demand' for food 

In order for those gToups in the population whose diets are in
adequate to be able to 'demand' more food, the purchasing power of 
poor families must be increased. This means raising incomes or 
lowering the price of staple foods. 

-'-""""'"""" incomes of the poor a more distribu-
tion of wealth and employment opportunities and a sharing of the 
benefits of successful national growth and development. Reducing 
food prices often means, direct or indirect food subsidies for all or for 
specific consumers since a reduction of prices paid to farmers will 
tend to both dh'llinish supply and worsen the nutritional situation 
of the sman farmer's family. 

Demand for particular foods may be influenced by commercial 
advertising. Consumer guidance should therefore be one measure 
considered in a nutrition policy. 

2. Increasing food supply 

Any policies directly or indirectly influencing the supply of basic 
foodstuffs are likely to have some effect on nutritional status (6) and 
should be examined for their nutritional implications. 

Some policies are those concerning: 

- Food production (land use and tenure; agriculture, ani-
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mal husbandry and fishery technology and breeding; con
trol of plant and animal diseases; consumer demands) 

The priority given to small subsistence farmers versus 
large scale efficient farmers 

International and local food trade 

Food processing, transportation, storage and marketing 

Development of a food industry and food technology 

Food hygiene and safety (p. 285) 

Predictions and preparation for famines or food shortages 
(See footnote, p. 121) 

Population control. 

A nutrition policy should, initially at least, support measures that 
increa<;e food production by the small or subsistence farmer or fish
erman. Examples of such measures are the development of appro
priate rural technology; education and training programmes; invest
ments in roads, irrigation, storage facilities, marketing and credit 
facilities and appropriate systems of land tenure, crop prices and tax
ation (2). The transformation of a traditional subsistence-orientated 
rural sector to a more productive market-orientated one would be an 
important step towards achieving long-term nutritional improve
ments (2). However, the process has to be handled with skill and cau
tion as the displacement of the small less-efficient farmer from the 
land can swell the ranks of the underfed urban poor or landless 
labourers unless suitable alternative employment is provided. 

Measures that might depress local food production should be 
critically examined. For instance, encouragement of cash crops may 
reduce the yields of food crops and importation of food, whether 
purchased or donated, may tend to lower local production. 

3. hnproving the utilization of food 

Policies aimed at guaranteeing adequate 'demand' and supply of 
food are of fundamental importance in removing the root causes of 
undernutrition but will, in many countries, take time to implement 
and are largely the concern of economists, agriculturists and the cen
tral planning body. However, measures that improve the utilization 
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of what food is available should be a major concern of all health and 
related workers and can often show results more quickly. 

Such measures include: 

are: 

Encouraging breast feeding (p. 139) 

Proper management of the weaning period (p. 152) 

Giving frequent meals of energy-and nutrient-rich foods 
to preschoolers (p. 153) 

Giving three nutritious meals a day to school age children 
and working adults (p. 163) 

The use of foods containing low-cost energy and other 
nutrients (p. 223) 

Discouraging consumption of expensive 'junk' foods such 
as bottled soft drinks or ice lollies or expensive high pres
tige foods, such as commercial baby foods and milks, for 
which there are better, cheaper alternatives 

Distribution of food within the family according to nutri
tional need 

Fortification or supplementation of diet 

Control of infections that depress appetite and sometimes 
raise requirements (p. 121). 

Health activities through which these measures may be achieved 

Control of infection 

Because of the synergistic relationship between nutrition and in
fection (p. 119) control of infection is an important low-cost way for 
preventing, or minimizing the effect of, undernutrition. 

Examples of dfective short-term measures are: 

Early rehydration in gastroenteritis (p. 339) 

Immunization against pertussis, tuberculosis and measles 

Regular deworming of vulnerable children 

Malaria prophylaxis in endemic areas 
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Of more lasting benefit are improvements in potable water sup
plies, waste disposal and housing. 

Nutrition or consumer education 

Many of the measures that would improve utilization of available 
food imply consumer behaviour changes. Imaginative nutrition edu
cation can encourage behaviour change and hence provide an effec
tive low-cost, long-term method of improving nutritional status. 

Food fortification 

The addition of minerals to water and salt has already helped 
control dental caries (p. 106) and endemic goitre (p. 93) and there 
are promising indications that fortification may be one method of 
combatting the problems of vitamin A deficiency (p. 84) and 
iron-deficiency anaemia (p. 69). 

Supplementary feeding programmes 

Feeding programmes are one way of providing the extra energy 
and nutrients needed by malnourished or vulnerable preschool or 
schoolchildren and mothers and have been used with varying degrees 
of success in the Region. In theory, although not always in fact, they 
have a strong educational component aimed either at the school
child or the mother. The advantages and limitations of such prog
rammes are discussed in Chapter 23. 

Specific nutrient supplements such as iron (p. 69) or vitamin.A 
(p. 82) may be given to 'at risk' groups. 

The monitoring of nutritional status and the ~arly detection, 
treatment and rehabilitation of malnourished individuals is a neces
sary consideration in any nutrition policy and is mainly achieved 
through the health services. The activities include: 

The regular measuring and charting of weight (and sometimes 
height) of preschool and schoolchildren at clinics, feeding 
programmes, schools and in community projects 

The monitoring of weight and haemoglobin of pregnant 
mothers in antenatal clinics 
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The giving of supplementary iron (p. 69) and high dose vita
min A capsules (p. 81) to vulnerable groups 

The giving of high energy, high nutrient foods to malnou
rished individuals in hospital wards (p. 50), rehabilitation 
centres (p. 248), and feeding programmes (p. 273). 

Planning Nutrition Strategies 

The following section gives some guidelines for nutrition plan
ning. More details are given by WHO (2) and Bengoa and Rueda
Williamson (6) and Joy (5). 

1. Nutrition planning starts with the identification of the prob
lem in terms that are operationally meaningful to the planner 
who needs to know: who is malnourished (their location, socio
economic or occupational group, demographic category); the 
type of nutritional disorder; the extent and frequency of occur
rence; the cause of the malnutrition. Existing data for this pur
pose should be collected from all available sources, but even if 
the data are not complete a start should be made to the plan
ning process. Additional data can be used to modify plans as they 
become available and indeed this is the main purpose of a nutri
tional surveillance system (Chapter 16). 

2. Once the nature and extent of the nutritional problems are 
established the possible alternative or complementary strategies 
for dealing with them must be identified. This involves evaluating 
and perhaps suggesting modifications to existing programmes or 
services - both specific nutrition intervention programmes and 
other development programmes having a nutritional effect (e.g., 
irrigation or resettlement schemes, food or crop subsidies, im
provements in communications, transportation or marketing, 
import and export quotas). Additional specific programmes may 
be required but the important point is that the overall nutritional 
impact of all the present and proposed development schemes in 
an area be examined and efforts made to increase their effective
ness in improving nutritional status. 

3. If it is decided that new programmes are needed the specific 
objectives must be formulated, additional resources needed must 
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be identified and realistic targets set. It may be that more than 
one programme is proposed. In this case, unless it is decided that 
the programmes are complementary and viable, a choice between 
them must be made. In this decision, the following factors should 
be considered: 

The cost of each measure in terms of funds, resources, re
organization and its effectiveness in improving nutrition 
status and also of providing and enduring infrastructure 

The technological, attitudinal and behavioural changes 
likely to occur 

The people who will benefit, how many and how soon 

The multiplier and spin-off effects (e.g., development of 
staff or community) 

Political and community acceptability 

Dependence on external assistance. 

4. So that the nutritional implications of all development pro
grammes are scrutinized there is a need for a 'nutrition planning 
and co-ordinating' body within the central planning or policy 

agency of a . Such a body should be separate 
from the various professional government sectors implementing 
nutrition programmes and should be responsible for analyzing 
the nutritional effect of all programmes and recommending 
changes where necessary. 

5. For the implementation of specific nutrition intervention 
measures adequate facilities and resources must exist at the local 
level. Existing agencies and institutions should be utilized as far 
as possible although additional personnel, funds and materials 
may be needed. Measures for improving nutritional status are 
best integrated into the existing structures and services of the 
relevant sectors (for example, the young child clinic, primary 
health care programme, school curricula, civic club activities and 
agricultural extension schemes). Rather than build up a sepa
rate nutrition agency, efforts should go into extending the nutri
tion services of the health, education and agriculture sectors to 
those segments of the population not yet covered. 
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6. Some kind of training and re-orientation is usually needed for 
staff and community leaders if current programmes are to be mo
dified or new strategies introduced. Training should take place in 
the field where possible and it should not stop with the end of a 
formal course. Very often the most effective training takes place 
on-the-job and supervisors and visiting consultants should consi
der the development of staff, and community skills and attitudes 
as part of the routine management of the programme or service. 
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CHAPTER 21 

NUTRITIONAL REHABILITATION 

Introduction 

Nutritional rehabilitation of the malnourished child involves cor
recting the nutritional deficiencies, building up body stores of nu
trients and, most importantly, providing the mother and other rela
tives with the knowledge and skills needed to maintain and improve 
the child's nutritional status in his home situation. 

Exactly how nutritional rehabilitation is carried out will depend 
on the severity of the nutritional disorder, the staff, resources and 
expertise available and the lifestyle, location and desires of the local 
population. In the past, the emphasis was on rehabilitation within a 
hospital setting and for the severely sick child initial hospitalization 
is essential. However, treatment in hospitals is expensive; cross-infec
tion may occur and the atmosphere is usually impersonal and strange 
for both the child and his mother ( 1). 

Where the child's condition does not require constant medical 
supervision, rehabilitation can take place in the home or at low-cost 
nutrition rehabilitation centres on either a day or domiciliary basis. 
Whatever system is used, it is essential to ensure: 

1. That the child is consuming sufficient nutrients to correct 
any deficiencies and to build up body stores. 

2. That infections, which suppress the appetite and increase re
quirements, are controlled as much as possible (p. 51). 

3. That the mother (or guardian) learns how to choose and pre
pare local foods that will provide an adequate non-bulky diet 
for this and subsequent children both when they are well and 
when they are sick. 

Thus, a nutrition rehabilitation centre usually provides: 

1. Suitable food to rehabilitate the child 

Diets based on milk and suitable for inpatients are given 

247 
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in Chapter 4. Food supplied to the recovering child or mild 
cases should be low-cost, familiar, rich in energy, protein and 
other nutrients, and of low bulk, Where food is not available 
locally, foodstuffs donated by outside agencies such as the 
World Food Programme may be utilized but the disadvan
tages and limitations of their use should be recognized (Chap
ter 23). To check that the child is progressing satisfactorily, 
he should be weighed regularly and the weight plotted on a 
growth chart. 

2. Education for the mother or guardian 

This will include teaching the mother how to buy and pre
pare food and feed her child, cooking demonstrations, dis
cussion groups and sometimes opportunities for the mother 
(or father) to learn the skills needed for backyard gardening, 
food preservation or income generating activities. 

It is often difficult to persuade mothers of malnourished children 
to attend formal teaching sessions on a regular basis and in some cir
cumstances it may be better to work through prominent community 
leaders or trend setters or to reach out to the community through 
already established channels such as civic and women's clubs, parent 
groups, outpatient clinics and public meetings. 

It is most important that the community or individual mother 
is involved at all stages, including the planning stage, of any nu
trition rehabilitation programme (2). In this way it becomes a 
truly community effort and not merely a programme imposed from 
'above'. Community members can perform many of the tasks in
volved with running a rehabilitation centre from weighing children 
to providing and supervising mothers, preparing meals, and following
up non-attenders. 

Some Types of Rehabilitation Centre 

1. Regular playgroups, creches or nurseries. These can reach the 
mildly malnourished preschool age child. Usually one or two nutri
tious meals or snacks are provided to all attending children. Mothers 
may assist in many of the activities which should include regular 
weighing and medical examination. Education of the families is given 
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through periodic lectures, parents' associations and informal discus
sions with the staff. 

2. Special day-care centres for malnourished children. Empha
sis should be put on providing two or three highly nutritious meals, 
encouraging parental involvement and providing mental stimulation 
for the children (Chapter 12). 

3. Nutri-huts. These have been developed in the Philippines for 
the treatment and rehabilitation of severely or moderately malnou
rished children living in rural areas. The nutri-hut (see figure 39, 
p. 271) is a one-room house with small garden which is built and 
supported by the local community and supervised by the local 
health centre or hospital. The malnourished child, his mother and 
any younger sibling live here until the child is rehabilitated and the 
mother knows how to care for him at home. She grows or buys food, 
prepares it and feeds the child under supervision and if medical 
attention is required, it is given by the health staff in charge. The 
child's progress is regularly checked and the mother given advice on 
nutrition, child care, horticulture and income generating activities 
(3). Visits from friends and relatives are encouraged. 

4. Special rehabilitation wards attached to hospitals (4, 5). 
Once the severely malnourished child is out of danger and eating well 
he may be transferred from the regular paediatric ward to a special 
ward or rehabilitation unit. Here he can still be closely supervised 
medically but emphasis is put on nutritional rehabilitation using local 
foods prepared by the mother, mental stimulation of the child and 
education of the mother. Fathers are usually encouraged to visit and 
special classes for them may be arranged. Smaller siblings may stay 
with the mother. 

Follow-up 

For children who have attended nutrition rehabilitation cen
tres, it is most important that their progress be monitored once 
they go home. A system of referral to the nearest child clinic, pri
mary health care worker or village women's clubs should be evolved, 
supervised and evaluated if the child is unable to return regularly 
to the centre itself. 
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For further and more practical details of the organization and 
evaluation of nutrition rehabilitation centres the reader is referred 
to references (6, 7, S, 9, 10). 
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CHAPTER 22 

NUTRITION EDUCATION 

Introduction 

Nutrition education can be defined as 'planned efforts to im
prove nutritional status by promoting modifications in behaviour'. 
Because nutritional disorders are usually the result of many inter
related factors (such as socio-economic status, food habits, food sup
ply and distribution, disease load, level of education), nutrition edu
cation alone will rarely be effective in raising nutritional status. 
Therefore it should not be considered as an isolated activity but as 
an integral component of the 'primary health care package', commu
nity development programme or other development programme. 

The aim of nutrition education is to encourage a few selected and 
clearly defined behaviours such as breast feeding, adding oil to the 
weaning gruel, giving a bigger share of the food to preschoolers, 
drinking potable water, planting backyard gardens, or obtaining im
munizations. 

Thus nutrition education implies the modification of behaviours 
concerned with food production, purchase and handling; meal prepa
ration; food distribution within the family; disease prevention and 
child care. 

Behaviour change in the individual occurs in stages, namely: 

1. Awareness of the need for change 
2. Aroused interest in the new behaviour 
3. Acquiring information 
4. Evaluating information in relation to one's own perceived 

needs 
5. Decision to make behaviour change 
6. Establishment of the behaviour change 
7. Desire to change behaviour in others. 

Unfortunately the majority of programmes in nutrition educa-

253 
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tion put most emphasis on the first three stages and this is one reason 
why many have achieved only limited success. 

All stages are more likely to occur where there is: 

Frequent reinforcement of the 'message' (i.e., the same in
formation being given consistently and often, whatever the 
source) 

Opportunity for group discussion and decision, and establish
ment of group 'norms' 

Demonstration of the benefits of modified behaviour 

Peer group support and approval of behaviour modification 

Tangible and immediate rewards for behaviour modification 
such as gain in weight, improved general appearance (see also 
'lottery', p. 264). 

Steps in Planning a Nutrition Education Programme 

A nutrition education programme is only likely to succeed if the 
community concerned participates in, and where possible, guides the 
planning of the programme (1). While the general objectives of the 
programme should reflect national policy, the details must take 
into account local characteristics and conditions. 

1. Identification of the problem 

a. The nature, extent and cause of the important local nutri
tional problems 

b. The characteristics of the population group affected (i.e., age, 
location, etc.) 

c. Any geographical or seasonal distribution of the nutritional 
disorders. 

2. Educational diagnosis 

In order to plan the content and teaching techniques of the 
programmes the following must be known: 

a. The community's knowledge, attitudes and practices con
cerning the identified nutrition problem. It should be re-
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membered that a community may have a different set of 
priorities regarding community problems from the health 
workers. Education programmes may be more successful 
if they first tackle the problems considered important by 
the community or if time is spent in demonstrating why 
a certain nutritional problem is considered; 

b. The specific behaviours to be encouraged (e.g., the addition 
of oil to a weaning gruel); 

c. The political, social, economic, demographic, educational and 
cultural characteristics of the community and the target 
gro~p as well as their nutritional practices; 

d. The social organization of the community including patterns 
of leadership, amount of community co-operation and inter
est (as evidenced by previous group activities), social gather
ings and festivities; 

e. The key persons in the community who should make the be
haviour changes (this 'target group' does not necessarily in
clude the malnourished. For example a mother may have to 
change her behaviour to prevent her child from becoming 
malnourished); the 'channels' and 'techniques' by which such 
a target group can be reached best. The possible 'side' re
percussions of behaviour changes should also be considered. 

f. The funds, personnel, teaching aids, time and facilities both 
needed and available, to reach the target group from govern
ment, private and community sources. This should include 
nutrition and related education services and programmes al
ready underway and the linkages that exist, if any. 

3. Establishing educational objectives 

For the purpose of the programme to be clear to everyone 
and so that there is a basis for evaluation later, the educational 
objectives of the programme should be clearly defined. 

An educational objective is always stated in terms of the ac
tion to be carried out, or in terms of change of behaviour. It 
should also define the geographical boundaries of the programme 
and what progress should be achieved by a certain time. 
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4. Development of a detailed plan of operation 

A detailed plan has to consider the following components of 
the programme: 

a. Content or the 'message' to be communicated 
b. Target groups 
c. Educators 
d. Channels of communication 
e. Educational techniques and teaching aids 
f. Evaluation. 

a. Content 

This will depend on the nutritional problem and the 
characteristics of the vulnerable group. However, one of 
the most common mistakes made in health education is to 
try to teach too much. 

It is worthwhile spending considerable time thinking out 
exactly what information and attitudes need to be commu
nicated. Any 'message' must be simple and practical, and 
should be pre-tested to make sure it 'fits', or can be adapted 
to 'fit' into the local beliefs and lifestyle. (For instance, it is 
of no use demonstrating how to cook special recipes for 
children if the family possesses only one cooking pot). 

b. Target groups 

These are the groups of persons in whom behaviour 
change is desired. 

i. Trend setters. The aim should be to educate the 'commu-
nity' since once a modified behaviour becomes a commu
nity 'norm' it is likely to remain an established practice. 
Therefore it may be best, in the long run, to concentrate 
efforts on the identification and education of trend set
ters rather than the. mother of a malnourished child who 
may have a low status in the community. 

ii. Policy and decision makers. Government policies (such 



NUTRITION EDUCATION 257 

as price controls, prices of fertilizers, feeding for the va
rious sectors, etc.) directly affect nutritional status. In 
order to make wise decisions policy makers at all levels 
should be aware of the magnitude and consequences of 
malnutrition. 

iii. Parents. The nutritional status of a child is mainly de
pendant on the behaviour of the parents. The father 
usually provides the food or cash to purchase it; the 
mother decides the type and quantity of meals offered. 
Parents are usually, and should remain, one of the im
portant target groups (Figure 40, p. 271). 

iv. School teachers and schoolchildren. Schoolchildren will 
be the parents of the future and are a captive audience. If 
the knowledge and attitudes acquired at school are rele
vant to real life situations there may be modified be
haviour in adulthood. 

v. Private sector, food manufacturers, restaurant owners, 
and persons concerned with food marketing and distri
buting, hospital meals and nutrition communications/ad
vertising all influence what the public eats and/or the 
safety of the food consumed. 

c. Educators 

Planned nutrition education in the Region is undertaken 
by nutritionists/dieticians, nurses, midwives, some doc
tors, medical assistants and auxiliaries, health educators, pri
mary health care workers, home economics and other school 
teachers, social workers, agricultural extension workers and 
community development personnel (Figure 41, p. 271 ). It is 
important that: 

These people do not give out conflicting advice. 

They use any opportunity to communicate their 'mes
sage' (e.g., when weighing a child or meeting a mother 
in the market). 

They realize that what they do (e.g., breast feed their 
own baby), whether on or off duty, may have more 
effect than what they say. 
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In most countries better training for preparing 'content' 
and 'techniques' for health education is needed. There is a 
serious lack of skills in the fields of community development, 
public relationships, behaviour modification, 'curriculum' 
development and teaching methods. A great need exists for 
imaginative methods of nutrition education that can be used 
effectively and easily by staff who understandably get bored 
repeating the same lecture or demonstration to an often rest
less audience. Real skill is needed to devise different ways of 
delivering the same message. 

d. Channels for nutrition education 

The channel chosen depends on the characteristics of the 
target group, and the resources available. Some of the follow
ing channels may be used. 

Through hospitals, clinics, health centres and rehabilita
tion units using individual consultation and counselling; 
mothers' or patients' classes, or home visits; 

Through schools, colleges and any educational establish
ment by special classes or integration of nutrition into 
the various curricula; 

Through clubs of all kinds, church groups, consumer 
groups, medical or professional meetings or village coun
cils using special lectures, or informal discussion groups; 

Through personal informal contacts (e.g., while shopping 
or at recreational or social gatherings, p. 263) or modifica
tion of popular pastimes (e.g., bingo, sweepstakes, p. 264); 

Through television, radio and films using messages in
serted in plays, serials, slogans, quizzes, games and talks; 

Through printed matter such as newspapers, comics, ma
gazines and scientific journals by inserting nutrition in
formation in feature articles, 'gossip' columns, comic 
strips, recipes or advertisements (food firms are often 
happy to promote a nutritional message); 

Through billboards, wall newspapers and posters; 
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Through exhibitions and fairs using a nutrition booth or 
exhibit preferably involving audience participation (e.g., 
weighing babies, guessing 'energy content' of foods, etc.), 
exhibits or booths in markets, local shops, hospital wait
ing rooms or government offices; 

Through other government agencies which may have simi
lar nutrition programmes. Opportunities for co-ordination 
in the field should be explored to avoid duplication of ef
fort and possible confusion to the community. 

e. Educational techniques and media 

It is important that the technique or medium used for 
communication is appropriate for the situation. Nutrition 
education is likely to be successful if there is real two-way 
communication and opportunity for group discussion and 
decision. Annex 1 lists some of the more appropriate tech
niques and aids that have been or may be used in the Region. 
A guide to the preparation and use of visual aids has been 
prepared by Holmes (2). 

f. Evaluation 

The educational objectives should be used as the basis for 
planning programme evaluation. Although the ultimate value 
of the programme can only be assessed by measuring how 
much change there has been in the behaviour of the target 
groups, it is also important for educators and community 
alike to know how much progress has occurred after a certain 
time. Thus measuring changes in attitude and knowledge can 
give a useful indication of the current success or otherwise of 
tpe programme. 

5. Development of detailed activities 

Once a plan of operation is drawn up the detailed educa
tional activities can be planned. It is sometimes unwise to at
tempt a too ambitious scheme since failure to stick to the time
table may be discouraging. Often a step by step approach to 
planning activities may be more feasible. Annex 2 gives an ex-
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ample, from one of the Pacific islands, of the way educational ac
tivities can be planned. 

Useful Reference Materials 

In the space available here it is not possible to discuss properly 
the importance, problems and limitations of health education nor to 
give much useful advice on content or techniques. Books that are re
commended for those planning, evaluating and implementing nutri
tion education are Scotney (3), Ritchie ( 4) and King (5). 

Some sources of educational and training aids are given in Ap
pendix 7. 
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Annex 1 to Chapter 22 

Teaching Aids and Techniques for Nutrition Education 

Some methods used in giving nutrition education: 

1. Food demonstrations adapted from (2) and (6) 

Some points to consider when giving a food demonstration: 

Personal qualities of demonstrator 

The success of a demonstration depends largely on the personality of the 
educator. She should be pleasing to look at and to hear. She needs a sense of 
humour and must be adaptable in case of interruption or emergencies. Above 
all she must be friendly and willing to chat informally with the audience. 

Preparation of demonstration 

1. Choose a time and place convenient to the audience. 
2. Prepare a guide for the step-by-step procedures and the points to stress. 

Do not try to teach more than one or two simple messages. Keep the time 
needed for the demonstration to 15-30 minutes. 

Steps Procedure 
Points to 

stress Time required 

3. Based on the guide, prepare the list of utensils, food and equipment. 
4. Check that these materials are in good order and whether people in the 

community are using similar utensils and foods. 
5. To make the demonstration easy, do time consuming tasks in advance. 

e.g., chopping or cutting of ingredients, prolonged boiling. 

Actual demonstration 

1. The prepared guide should be followed and each stage of the demonstra· 
tion explained. 

2. The audience should be encouraged to participate throughout by asking 
or answering questions and assisting with small tasks. 

3. The demonstration area should be clean and orderly. A minimum number 
of utensils and equipment should be used at one time. 
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4. Each stage of the demonstration must be visible to the audience, and not 
obscured by utensils nor the demonstrator. 

5. At the end, the final product should be tasted and commented upon by 
the audience. It is important to prepare enough for everyone who attend
ed. 

Feedback from the audience 

The effectiveness of the demonstration can be evaluated by noting the in
terest of the audience, the questions asked and by a repeat demonstration by 
a mother. Later, find out who tried the recipe back home and what was the 
reaction of the family. If recipe was not tried out, find out the reasons. Use 
this information when planning the next demonstration. 

2. Lecture/discussion 

If you are planning a nutrition lecture at a clinic or have been invited to 
speak to a club or group the following suggestions might be useful. 

1. Make sure the time is convenient, most people are busy in the morning 
and some are only free in the evening. 

2. Make sure the meeting place is comfortable and everyone can see and 
hear easily. 

3. Plan to try to only communicate one main 'idea'. Make sure your 'mes· 
sage' is simple, clear and practical. 

4. Do not talk for more than 10·15 minutes, allow plenty of time for ques· 
tions and answers and for active interactions among the mothers. People 
tend to learn more through informal sessions. 

5. Usually there are some active mothers while some are very shy and 
quiet in the meetings, try to bring everyone into the discussion by ask· 
ing questions. Mothers may not have as much technical knowledge as 
you but they can share their experiences and ideas. Make your first 
question easy to answer. 

It often helps if the audience breaks up into small groups to discuss 
the main points of your talk. This helps clarify things for those who did 
not understand fully and gives everyone a chance to really discuss the 
implications of the subject matter (3 ). From such discussion a group de· 
cision regarding a certain behaviour may develop. 

6. At the end of the meeting, it is important to summarize the key points 
so that they may be remembered and to let the mothers know where 
they can get further information on the subject. 

3. Hostess party 

One member of the community invites some of his friends and a 'resource 
person' to 'coffee' or light refreshments. During the party an informal discus
sion is held on a chosen nutritional or health topic. The resource person is in· 
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vited to take part in the discussion and other guests are encouraged to give 
their own candid comments. Very often a consensus of opinion and a deci
sion for action will emerge. Such a decision is, often, acted upon because of 
group reinforcement of the individual's personal decision. 

4. Role playing is the spontaneous acting out of real-life situations emphasizing 
the problems and tensions. This forms a basis for free discussion of a problem 
and a base from which to develop solutions. 

5. Nutrition games. The aim should be to adapt local games and pastimes. 

a. Bingo 

The following version of Bingo has been successfully used in the Philip
pines. Instead of having five columns headed by the letters B-l-N-G-0, the 
players' cards have three columns with the headings GO, GROW, and GLOW. 
Instead of five numbers under each column, the cards have pictures of five ap
propriate foods. No two cards are alike. The winning card must have at least 
one food from each column called. This is an essential feature of the game in
asmuch as it stresses the concept that the body needs foods from the three 
food groups. The simplest game is to have any three foods called. For variety 
and excitement, the rules may be varied such that the winning card should 
have the three foods in a straight line, in an upright or inverted V position, or 
even six foods in a double straight line, and so forth. The 'caller' must be one 
with some knowledge of nutrition. She opens the session with short remarks 
on the body's need for a variety of foods. Then during the game, as she calls 
out a food, she follows it with a fact about the food, for example: "Spinach 
GLOW - rich in vitamin A which we need for healthy eyes" ( 7 ). 

b. Lottery 

This 'game' uses a system of rewarding desired behaviour through a 
local popular pastime. Parents in the programme receive lottery tickets at a 
health centre if they become family planning acceptors, breast feed their 
babies, feed or grow dark green leaves, c0me for a full course of immuniza
tion, etc. Every few months the lottery is drawn and winners receive suitable 
prizes (e.g., varying amounts of rice) ( 8). 

Some educational media and aids - advantages and limitations 

Educational aids should help reinforce or clarify learning and may act as 
a useful guide to the teacher. They should be an integral part of an education 
program and not used on their own. Very often little attention is paid to the 
relevance or clarity of their 'message' and therefore their effectiveness in aiding 
desired behavioural change may be minimal. All educational aids should be pre
tested and evaluated. 



Media/Aid 

Real objects 
and specimens 
(e.g., foods, 
rehabilita-
ted child) 

Models 

Graphics, 
charts, diagrams, 
drawings, pos
ters, photo
graphic prints 

Chalkboard 
(blackboard) 
and coloured 
chalks or 
tlipchart and 
felt pens 

Flannel board 

Books and other 
printed matter 
(Figure 42, 
p.271) 
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Advantages 

Very effective since present 
reality and not substitutes 

- Permit use of all senses 
Misunderstandings of what is 
presented is minimal 

Three dimensional and thus 
easy to know what is repre
sented 
Can be closely examined and 
usually attract close attention 

Photographs nearer to reality 
than drawings 
Usually easily produced and 
duplicated (black and white 
photos) 

- Easy to store, catalogue and 
retrieve 
More durable if backed 
with or made of cloth 

Inexpensive, can be made 
locally 
Usable for wide range of 
graphic representation 
Allows step-by-step build up 
or organization of structure 
or concept 
Audience participation is easy 
and can enliven a lesson 

May be used repeatedly 
Can be prepared from locally 
available materials 

Limitations 

May be expensive or 
not easily obtainable 
May be inconvenient or 
unsafe to use 
Usually only usable in 
small groups 

Craftsmanship required 
for construction 

For effective use, good 
duplicating equipment 
and trained staff are 
needed 

- Material cannot be 
preserved for future use 
Considerable skill re
quired for really effec
tive use 

- Good for showing relationships, 
life cycles, etc. 

Difficult technique to 
use convincingly 
Pictures blow off in a 
wind or near a fan 

Holds attention if well used 
- Audience participation is easy 

- Some learn best through 
reading 

- Allow self-pacing 
- Good for reference and re-

vision 
- Handouts easily produced, 

Published textbooks 
expensive, and some
times involve foreign 
currency problems 
Published textbooks 
rapidly out of date and 
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Media/Aid Advantages Limitations 

duplicated and revised for only revised rarely 
large numbers of students; Good manuals and 
can also be associated with handouts demand good 
teaching to reduce need for typing and reproducing 
notes; can be reproduced facilities 
in local languages Only useful if reach 
Comic strips have been popu- intended audience 
lar in some countries 

Exhibitions Attract attention if well Expensive in terms of 
(e.g., stall at planned funds, materials, time 
fair, market, Information can be given to and staff 
school, hos- viewers 
pi tal) - Two-way communication 

Transparen- - Projectible in full daylight Electricity required 
cies for over- - Presented facing audience Equipment and rna-
head projec- Relatively easy to prepare terials for making so-
tion with local materials phisticated transparen-

Can be prepared in advance cies are expensive 
or developed by stages with Not usually suitable for 
the group photographic materials 

due to cost (although 
adaptor is available to 
take 35 mm slides) 

- Usually restricted to 
teacher's use, as it is not 
easy to adapt for the 
learner to use 

Slides and Suitable for larg~ audience Fixed order of frames 
filmstrips Relatively easy production and in filmstrips restric-

reproduction (black and white) tive in use 
Easily adaptable to self- ins- Need partial darkness 
tructional units for viewing unless rear 
Equipment available for view· screen or day light 
ing or projection without screen used 
electricity source Duplication of colour 

slides is expensive 

Films -- Close to reality Do not permit self-
- Suitable for large audiences pacing 
- Emotive, can develop Films costly and diffi· 

attitudes, pose problems, cult to produce 
demonstrate skills Electricity required 
Good learning source if pre- Equipment difficult 
ceded by teacher's intro- to transport 



Media/Aid 

Television 

Radio 

Sound record
ings (reel 
and cassette 
tape, records/ 
discs) 

NUTRITION EDUCATION 

Advantages 

duction followed by discus
sion 

Adaptable to large and small 
audiences in widely distributed 
area 
Capable of gaining and main
taining attention 
Can stimulate emotions, build 
attitudes and develop 
answers to problems 
Can conserve resources of 
instructors by simultaneous 
broadcast to many groups 

Adaptable to large and small 
audiences in widely separated 
areas 
Conserves resources of instruc
tors by broadcasting simulta
neously to many classes 
Capable of gaining and main
taining attention 
Reception equipment rela
tively cheap and will function 
on batteries 
If combined with prepared 
materials can be good learning 
tool 

Adaptable to any size of 
audience 
Especially suited to indi
vidual and small group 
learning 
Due to stop-and-playback 
facilities paced learning is 
possible 
Cheap, battery operated 
cassette players availa
ble and relatively cheap 
cassettes 

Limitations 

Need darkness for 
viewing 
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Must show local situa
tions for audience to 
relate to them and may 
have to be in local lan
guage 

Programme expensive 
to produce and demands 
highly skilled staff 
Receiving equipment 
expensive and difficult 
to maintain 
ElectricHy required 
No immediate inter
action or feedback 
Learner must adapt to 
fixed schedule 

Special studio facilities 
and staff required for 
broadcast (less expen
sive or complex than 
television) 
Learners must adapt to 
fixed schedule 
No immediate feed
back and usually no 
audience interaction 

Use for individual 
learning demands many 
playback units 
Good quality recording 
demands studio facil
ities 
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Media/Aid 

Folk media 
(local games, 
songs, plays, 
etc.) 

Advantages 

Make use of familiar popu
lar media 
Easy to insert 'messages' in 
the local idiom 
Demands local participation 

Limitations 

- Need special skills 
to adapt as an educa
tional tool 



Annex 2 to Chapter 22 

A Specimen Plan for Educational Activities 
Based on a Real Example from the South Pacific (9) 

Educational objective: 

1. 

2. 

At the end of the programme 60% of the mothers on Island X will be giving a well-balanced weaning diet based on cheap 
locally available foods prepared in a hygienic way to their infants aged 4 months and above. 

Educational activities 
Suitable educational Involvement of government and 

Content techniques and media voluntary organization 

Public health nurse - Description of which foods - Flip chart; questions - Invite teachers, social welfare 
introduces and demons- are good for infants and answers workers, agriculture extension 
trates supplementary and why ·- Flip chart; distri- workers to attend meetings 
infant weaning foods at - Suitable foods for bute leaflets - Invite their contribution in 
village mothers club infants aged: - Demonstration; related programmes 
meetings. 4-6 months distribute recipes - Encourage them to teach other 

6-9 " - Demonstration on mothers about weaning diet 
9-12 " handling utensils 

- How to prepare the foods 
- Cleanliness of utensils 

Mothers invited to - Asabove - Demonstration by - Village women's committees 
share experiences with mothers 
mothers from other - Discussion groups 
villages and to 
demonstrate a few 
recipes. 



Suitable educational Involvement of government and 
Educational Activities Content techniques and media voluntary organization 

3. Organization and - As above - Prepare mimeographed - District public health nurse 

implementation of a papers for distribu- - Selected mothers 

series of radio tion to radio per- - Radio broadcasting system 

programmes on good sonnel - Education, agriculture, social 

weaning foods for - Techniques used on welfare sectors 

infants. radio 

- Talk by public 
health nurse 

- Interview 
- Radio panel 
- Questions and 

answers (Audience 
participation 
programme) 

- News 
Editorials 

- Special events, fea-
tures, documentaries 

- Discussion programmes 
- Music programme 
- Spot announcements 
- Dramatic programmes 
- 'Magazine' programme 

4. Organization of - Asabove - Demonstration in pub- - District public health nurse 
public demonstrations lie places of preparation - National Council of Women's 
on preparation of sup- of weaning foods Federation 
plementary weaning food~ (e.g., in markets) - Agriculture, education, social 
in urban centres. - Handout materials welfare sectors 

- Leaflets 
- Posters 



Figure 39. A 'nutrihut' where the mal· 
nourished child can be nutritionally re· 
habilitated and his mother taught how to 
care and feed him under conditions 
similar to those in his own home. 

(Nutr. Center of the Phil.) 

Figure 40. Teaching community nutrition. 
(Public Relations Office, Suva, Fiji) 

Figure 41. Nutrition teaching to post basic public health 
nurses. (Public Relations Office, Suva, Fiji) 

Figure 42. Literature for community workers on nutrition, 
produced in comic-strip form. 

(Nutr. Center of the Phil.) 





CHAPTER 23 

SUPPLEMENTARY FEEDING PROGRAMMES 

Supplementary feeding usually involves the provision, either free, 
at low-cost, or in return for work, of food to supplement the diets of 
the vulnerable groups in the population. Occasionally in very de
prived areas basic rations are given. 

Aims 

Usually feeding programmes aim to achieve one or more of the 
following objectives ( 1): 

To treat and rehabilitate cases of malnutrition 

To improve growth rates, nutritional status, general health 
and resistance to infection of vulnerable groups 

To improve mental development and performance of child
ren 

To improve attendance at health units, schools or places of 
work 

To among workers 

To complement and provide an opportunity for health edu
cation 

To stimulate community awareness of, and action on, nutri
tional problems 

To provide assistance to needy families. 

Recipients 

The intended recipients are usually: 

1. Persons such as infants, preschoolers or pregnant and lac
tating mothers who are undernourished or at high risk of 
becoming undernourished. Such recipients usually receive 
food for a limited period only and education of the 
mothers is often considered the more important part 
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of the programme. Programmes usually operate through 
health units, rehabilitation units, special feeding centres, 
or women's clubs. Food may be prepared and consumed 
daily or distributed periodically for cooking at home. 

2. Schoolchildren or industrial or plantation workers. Here 
the food is supplied, often as a mid-day meal or snack or 
in the form of vouchers on a routine basis at schools, 
colleges, playgroups, factories, commercial establishments 
or plantations, the aim being to improve attendance and 
performance. Rations are sometimes supplied as whole or 
part payment to workers especially in times of disaster or 
gross underemployment (i.e., food for work schemes). 

3. Victims of natural or man-made disasters or resettlement 
schemes. Emergency feeding may be needed but very 
often, even if food is available, it does not reach the 
needy. Every government should have plans for emer
gency feeding in the event of disaster. Publications on 
this subject are given in references (2, 3, 4). In resettle
ment schemes feeding may have to continue until, at 
least, the first crops are harvested. 

Foodstuffs 

The foods provided in feeding programmes may be: 

1. Locally produced foods. These are usually preferable as 
there will be few problems with acceptability. Local produc
tion may be stimulated and recipients can continue eating the 
same diet when they leave the programme. 

Problems include finding and funding sufficient foods of 
suitable nutritive value (e.g., it may not be possible to find a 
cheap source of vitamin A in vitamin A deficient areas). 

2. Nationally produced foods. In some countries, low-cost 
foods are centrally produced and distributed free in feeding 
programmes or at low-cost through regular outlets (5). Exam
ples are the 'nutri-noodle', 'gro-biscuit' and 'nutri-paks' pro
duced in the Philippines (6) (Figure 43). 
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3. Donated foreign foods. Much food is donated to countries or 
areas in the Region by international or bilateral agencies, 
notably the World Food Programme (p. 316) and the United 
States Agency for International Development (p. 319) 
through various agencies. 

The foods include dried skim milk, different types of 
wheat flour, rice, rolled oats, soy-fortified flours, special 
blends of cereals and legumes (such as corn soy blend) as well 
as many more common foodstuffs. These are being extensive
ly used in feeding programmes for preschoolers, pregnant and 
lactating mothers and schoolchildren (Figure 44). The 
advantages are the low-cost and availability. 

There is no doubt that such food has provided badly 
needed nutrients to malnourished children, and school meals 
and 'food for work' for many more (7, 8, 9). However the 
advantages and benefits of using foreign foods must be care
fully weighed against the problems and limitations. 

Organization 

Where possible, feeding programmes should be integrated into es
tablished activities such as clinics, playgroups and schools. Where 
mothers have to go to a special centre, regular attendance is often 
poor unless they see positive benefits and their own schedules are not 
interrupted. Often the main purpose of the programme is education 
and for this to be effective it is important not only to involve the 
community and parents in the preparation and buying of food but 
also in the planning and general organization of the programme. 

Skilled personnel are needed to organize and supervise finance 
and supplies, meal planning and preparation, education and evalua
tion, and to make returns to appropriate agencies. 

Where food is prepared communally as in schools, the cooks and 
other food handlers will need training in food hygiene and on how 
to prepare the available commodities. Pre-tested recipes should be 
available (Appendix 5 ). 

When children 'graduate' from or leave a feeding programme it is 
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Figure 43. Nutripaks. Each packet contains an energy-rich food (oil) and a protein
rich food (dried and ground shrimp, fish or mungbean) in amounts suitable to 
supplement a preschool child for a day. 

(Nutr. Center of the Phil.) 

Figure 44. Supplementary feeding of schoolchildren. 
(S.T. Chen) 
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essential that a 'follow-up' system exists to ensure that the mother is 
putting into practice what she has been taught, and that the child 
continues to progress satisfactorily. Such follow-up is often neglect
ed. 

In programmes where children are being rehabilitated it is im
portant for both staff and parents to have a visual record of his prog
ress- this is best achieved using a weight chart (p, 216). 

Problems may arise when a programme has to be terminated be
cause of the unavailability of food. Plans should be made well in ad
vance for the gradual phasing out of donated commodities where 
these are supplied for a limited period only. Otherwise both feeding 
and education programmes are likely to collapse. 

Evaluation 

Few feeding programmes have been properly evaluated but from 
the data available (7) it, seems that: 

School meals do increase the alertness, attendance and activity of 
the schoolchildren 

Supplementary feeding can reduce morbidity, improve nutri
tional status and clinic attendance of preschoolers 

With accompanying education, feeding can result in improvement 
of the health and growth of both the recipient and younger sib
lings (10), increased community awareness of nutrition and the 
popularization of certain foods. 

Some of the limitations of using donated foreign foods are (1): 

The money spent in handling, transportation and storage, which 
can amount to a third of the cost of food, might be better invest
ed in improving local food production 

The availability of cheap foreign food may depress local food 
production and lead to a demand for a food that must be bought 
with foreign currency (as happened with wheat in Japan) 

Many donated foreign foods are unfamiliar and may be sold and/ 
or given to animals or used as fertilizer. Intended benefit to the 
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recipient is almost certainly reduced. 

Where milk is distributed a decrease in breast feeding may occur 
(11) 

Continued donations of food may lead to an unhealthy depen
dence on 'dole-outs' and difficulties in phasing out the commo
dities 

The nutrient content of donated foods may not be matched to 
the nutrient needs of the recipients 

Donor agencies may require returns that it is almost impossible 
to supply under the circumstances in which the commodities are 
used. 

Recommendations for Improving Programmes (1, 8) 

1. The focus of feeding programmes should be broadened so that 
they aim not only to improve the nutritional status of the reci
pients, but to encourage improved food consumption and hy
gienic habits. Thus the programme may include the provision of 
safe drinking water, improved equipment and facilities to house
wives as well as effective nutrition education. 

2. A supplementary feeding programme, if needed, should be an in
tegrated part of an overall nutrition intervention programme. 
Other inputs may include such measures as the encouragement 
of local food production, control of infection, food fortification 
and nutrition education. 

3. Because there must be co-ordination of the feeding programme 
with other inputs there needs to be a much close collaboration 
between the relevant agencies concerned with nutrition at the 
local, national and international level and this may require ap
propriate institutional structures. 

4. There should be increased community participation at all stages 
of a feeding programme; this usually means much more active 
participation by women. 

5. The fact that food intended for the vulnerable groups is often 
shared by the whole family must be taken into account when 
planning programmes. It may be necessary sometimes to select 
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only the most needy of the population and provide greater 
amounts of food. Food-for-work projects might be combined 
with the feeding of vulnerable groups. 

6. In the actual running of a feeding programme the following im
provements might be needed: 

a. A better matching of the type and quantity of foods used to 
the local dietary pattern and nutrient needs. 

b. Improved methods of selecting recipients especially in remote 
areas. Ideally, a nutrition monitoring system (such as the 
wide spread use of weight charts, p. 216) should operate so that 
needy individuals can join the programme as soon as they are 
discovered. Selection of recipients by periodical community 
weighings means that those who become malnourished be
tween weighings may have to wait several months before they 
receive supplementary foods. 

c. Improved training of local personnel in nutrition and in the 
management, handling and preparation of foods. 

d. Better instructions and reCipes for the preparation and distri
bution of foods especially for unfamiliar foods (p. 364). 

7. There has been very little objective evaluation of feeding pro
grammes. Where possible there should be built-in monitoring and 
evaluation systems using methods suitable for the local situation. 
Evaluation should include not only the nutrition and health as
pects of the programme but also its organizational, managerial 
and logistical components. 
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CHAPTER 24 

FOOD FORTIFICATION 

Food fortification means the addition of nutrients to a food so 
that the quality is maintained or improved without the quantity be
ing significantly increased. 

, Food fortification can be an important part of a nutritional in
tervention strategy in populations where the micronutrients (such as 
iodine, vitamin A or iron) are deficient and where centrally processed 
foods reach the vulnerable groups. The main advantages are that 
costs are usually relatively low, consumer participation is seldom re
quired and, once the programme is under way, it is self-perpetuating 
provided it is adequately monitored and controlled. However food 
fortification rarely solves all the nutritional problems of a country 
and the cost/effectiveness of any such programme should be com
pared with that of other intervention procedures. 

To justify the establishment of a food fortification programme 
the following criteria should be fulfilled (1, 2, 3): 

1. There should be a demonstrated need for the nutrient by a signi
ficantly large segment of the population (where relatively few 
persons are deficient, supplementation may be more economical). 

2. The 'vehicle food' (i.e., the food that is being fortified) must be 
consumed by the vulnerable groups in amounts that ensure ade
quate intake of required nutrient. 

3. A high consumption of the vehicle food, and hence micronu
trient, will not cause toxicity. 

4. Addition of the micronutrient has no detrimental effect on fla
vour, colour, texture, shelf-life or cooking properties of food. 

5. The micronutrient in the food is in a form that is stable and bio
available (i.e., well absorbed). 

6. The fortified food can be processed in centres where the level of 
fortification can be controlled and monitored. 
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Some of the problems associated with food fortification are: 

There may be technical problems in finding and adding suitable 
bioavailable forms of the micronutrients that do not alter the ve
hicle food. 

The range of intakes of potential vehicle foods must be quite 
accurately known so that the one(s) chosen will supply suffi
cient amount of the nutrient to the target groups of the popu
lation. 

It is rarely possible to limit the consumption of the fortified food 
to the target group. Usually it has to be available to the whole 
population and thus the costs may outweigh the benefits. 

If fortification alters the appearance or properties or cost in any 
significant way there may be a need for consumer education. 

There may be problems in persuading the relevant government 
agencies to produce the necessary legislation, incentives and con
trol. Food processing firms may be reluctant to invest new ma
chinery or processes or be subjected to more government regula
tions. (This is the reason for the delay of some iodine fortifica
tion programmes in the Region). 

Examples of food fortification in the Region 

Iodine - Salt is iodized in few areas and in others it is required that 
imported salt be iodized. It is strongly recommended that 
all the salt purchased by people in endemic goitre areas 
be iodized as soon as possible. 

Vitamin A - This is often added to margarine, baby milks and some 
dry cereal products; however many of these products are 
not widely consumed by the vulnerable groups. Trials in 
the Philippines ( 4) suggest that monosodium glutamate is 
a suitable vehicle for vitamin A for that country since it is 
widely consumed and could be fortified at no extra cost. 
Some skimmed milk supplied by the World Food Pro
gramme, USAID and the European Economic Commu
nity is now fortified with vitamin A ( 5 ). Where there is 
doubt that skimmed milk has been fortified the test devel-
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oped by Dustin (6) should be applied. Several countries 
in South America now fortify, by law, all sugar with 
vitamin A (5). 

Iron - Bioavailable iron compounds tend to produce colour and 
taste changes in many foods. Iron salts that do not alter 
the vehicle food tend to be poorly absorbed. Also avail
ability varies with theotheringredientsinthemeal (p. 64). 
Several foods, such as cereals and processed infant foods 
are fortified but their effectiveness in reducing anaemia in 
the Region has to be demonstrated. Trials with sugar, salt 
and fish sauce are producing encouraging results ( 7, 8). 
Addition of ascorbic acid tends to increase absorption. 

Thiamine, riboflavin and niacin - These are added to some cereals. 
Rice fortification has not been very successful but the 
need is not considered pressing due to the decline of beri
beri. 

Other nutrients such as vitamin D, ascorbic acid and calcium 
are often added to a of cereal, milk, fruit or oil _products. Ad-

of in the form of fish flour, oil seed concentrate or 
milk powder substantially increases the quantity and often alters ap
pearance, flavour and cooking properties. The value of amino acid 
fortification has yet to be evaluated and the cost is high. There is 
little experience of fortification, for public health purposes, with 
folate, vitamin B1 2 or trace minerals. 
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CHAPTER 25 

FOOD SURVEILLANCE 

Food surveillance implies the monitoring of food hygiene at all 
stages of food production, processing, storage, marketing and han
dling and the enforcement of international and local food standards. 

Food Hygiene 

Types of food-borne disease 

Food-borne disease may be due to: 

1. Food-borne infection where the living organism enters the body 
with the food (1, 2) (Annex 1). Such infections may be due to: 

a. Bacteria, e.g., typhoid, cholera, salmonella infections 
b. Viruses, e.g., poliomyelitis, infectious hepatitis 
c. Parasites, e.g., ascariasis, taeniasis, trichinosis. 

2. Food-borne intoxication where the disease is caused by toxins or 
poisons present in the food when consumed. 

a. Toxins are produced by certain bacteria which have contami
nated the food (1, 2) (Annex 1). E.g., Staphylococci and Clos
tridium botulinum toxins 

b. Toxins produced by some fungi which have grown on the 
food usually during storage (1, 3) (Annexes 1 and 2),e.g., afla
toxin 

c. Poisons occurring naturally in some foods such as mushroom, 
certain varieties of cassava roots and leaves, some types of 
beans and the organs of some fish and shellfish. The presence 
of such poisons and methods for rendering the food safe are 
generally well-known to local consumers but occasionally 
there are outbreaks or isolated cases of poisoning such as 

285 
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lathyrism (due to legumes) and 'red tide' and Ciquatera poi
soning (caused by shellfish) ( 4 ). 

d. Chemical poisons may contaminate the food (5, 6). Of these 
the most important are: 

Heavy metals such as mercury (usually in fish), cadmium 
(in certain shellfish), and lead (in canned foods) 

Additives to animal foodstuffs, and animal growth promo
ters 

Pesticide residues 

Oil and petroleum derivatives 

Migrant chemicals from packaging materials 

Asbestos. 

The chemical poisons and mycotoxins may have a subtle and 
long term effect on health which is not readily detectable. 

Sources of food-borne disease 

Sources of biological contaminants are usually sick or healthy hu
man carriers. The organism is conveyed from the faeces, or respira
tory or skin discharge by such vehicles as the hands, air, insects, ro
dents, water or utensils to the food or water. 

Foods of animal origin are good bacterial culture media. If conta
minated with pathogenic bacteria they readily produce large numbers 
of bacteria and sometimes toxins. Staphylococcal toxins are pro
bably the commonest cause of food poisoning. 

Viruses that are excreted in relatively large amounts in the faeces 
include the enteroviruses, such as polioviruses 1,2,3, Coxsackie viru
ses groups A & B, the echoviruses, the adenoviruses, reoviruses and 
infectious hepatitis viruses. Most of these are transmitted by the 
faecal - food/water - oral route. 

The common parasites causing infection (ascariasis, taeniasis, 
amoebiasis, trichinosis) are usually conveyed as ova through faecal 
contamination of food. 
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Fungi grow most commonly on stored moist foods. 

Recognition of contaminated food 

The following factors should be considered when deciding whe
ther or not a food is safe for human consumption: source of food, 
physical appearance of the food or container, taste, odour, labora
tory analysis of food specimens. 

Some hygiene hazards of certain foodstuffs (7) 

Milk. Tuberculosis can be transmitted from cow to man through in
fected milk. 

Milk which is not handled under scrupulously clean conditions 
may become contaminated with bacteria causing typhoid fever, 
dysentery, tuberculosis or streptococcal infection transmitted by 
infected handlers or bacteria-carrying droplets or dust. Control 
measures include inspection of dairy herds; sanitary methods of 
handling cows and milk; pasteurizationa or boiling of milk. Fresh, 
evaporated or powdered milk may become if left ex-· 
posed to flies or vectors (8). 

Meat is probably responsible for more food-borne disease than any 
other food. Infected animals may be slaughtered without undergoing 
veterinary inspection, slaughter houses attract flies and other vectors, 
there may be contamination en route to market or cold storage may 
be inadequate. 

Although they are difficult to enforce the following rules will 
help minimize disease: 

Abbatoirs should be in a sanitary condition and animals 
should be examined by a veterinarian or other qualified per
son before and after slaughter. Diseased animals should be 
condemned and only wholesome meat passed for sale for 

a Pasteurization is the heating and rapid cooling of milk which destroys patho· 
genic organisms but which does not affect taste. It may be achieved by: 

1. Holding milk at 62°C for 30 minutes and cooling rapidly, or 
2. Holding thin layer of milk at 74°C for 3·5 seconds and cooling rapidly. 
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human consumption. 

Meat for sale should be protected from contamination and 
where possible kept cool at a temperature below 10°C. Ven
dors should be required to handle meat in a clean manner 
and protect it from flies. 

All meat but especially pork should be cooked through the 
centre. 

Poultry and eggs. Poultry should be eviscerated as soon as slaugh
tered. Eggs should be produced under clean conditions and not be 
washed because this removes the protective albuminous layer. 

Fish and shellfish should be inspected and rejected when necessary. 
They should be protected from flies. Oysters raised near sewage out
lets should be transferred to clean water and left until sewage organ
isms are flushed out. Fish and shellfish should not be consumed raw 
unless obtained from known hygienic sources. The practice of salting 
fresh fish when they begin to decompose is dangerous. 

Vegetables are liable to contamination during both production and 
marketing with faecal-borne bacteria, viruses, amoebae, helminths' 
ova and other parasites. This is particularly common where human 
faeces is used as a fertilizer. Unfortunately washing vegetables with 
vinegar, potassium permanganate or detergents does not eliminate 
the contaminants. The only effective means of control is by boil
ing or steaming for three minutes. Ideally, vegetables that are not 
peeled should only be eaten raw if they· have been produced where 
there is no risk of contamination, and then only after thorough 
washing with running water. 

Fruits and nuts. Fruits which are peeled before consumption are 
safe. Fruits which are likely to be eaten unpeeled and which are 
sprayed with poisonous pesticides may be toxic and so should be 
thoroughly washed to remove spray residues. 

Peanuts may be contaminated with aflatoxins (Annex 2). 

Foods can be contaminated in many ways during processing (for 
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example, the exposure of meat or fish to flies during drying or the 
barefoot trampling on shrimps to remove their shells). Canned foods, 
if not properly heat-treated and hermetically sealed, can contain 
highly dangerous gas-forming organisms and toxins evidenced by 
'swelled' or 'blown' cans. Such cans should always be discarded. 

Composite and cooked foods such as pies, pastries, prepared meals 
and cooked hams which are subjected to some manipulation and 
handling are often dangerous through the build-up of organisms or 
toxins. Protection and proper storage of such foods, either hot 
(above 60°C or 140°F) or cold (below 10°C or 50°F) is especially 
important (7). 

Ice cream, frozen novelties, and ice if produced under unhygienic 
conditions or exposed to contamination during manufacture, deli
very or storage, can contain viable pathogens. 

Precautions to Ensure Hygienic Food Supplies 

1. Sources 

As far as possible and especially for processed food or 
food prepared for public consumption, the conditions under 
which food is produced should be subject to controls and regu
lar inspection. This involves such measures as a certification sys
tem for food imports and exports, and the inspection of shellfish 
beds, abbatoirs, markets, food processing plants and water sup
plies. 

2. Storage 

Food must be stored in a hygienic way in its raw, pro
cessed and cooked forms. The temperature and humidity should 
be controlled so that the growth of bacteria and fungi are inhi
bited and the food must be protected from rodents, cockroaches, 
and other pests. 

3. Processing 

Food is preserved and processed in the home and factory by 
canning, freezing, drying, salting, pickling, smoking, chemical 



290 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

preservation (using food additivesa) and irradiation (9, 10, 11). 
The growth of the food processing industry in most countries has 
brought convenience and a wider range of foodstuffs to the 
housewife in all but the most remote areas, but it also calls for 
greater controls to protect the consumer from health hazards, 
adulteration and fraud (12). 

4. Display 

Displaying sliced fruits or other foods invites contami
nation from road dust and flies. However, these foods are often 
not particularly good media for bacterial culture and the risks 
may be less than they appear. Dry or salted foods are less hazard
ous than moist foods and animal foods. 

5. Establishments handling food; eating house, institution feeding 
(hospitals, schools, etc.) 

Commercial and communal feeding presents major food hy
giene problems. Dangers arise from unwashed hands; contamina-
tion of stored utensils; poor quality food; ex-
posure of both cooked and raw, to flies, dust and other 
sources of contamination; transportation of cooked meals; keep
ing meals warm for long pBriods; and prolonged storage of 'left
over' meals. These practices provide conditions for the contami
nation of food and the multiplication of pathogens. 

In the home the whole family is subject to a relatively stable 

a A food additive is any substance that is added to food in controlled amounts 
to enhance keeping quality and safety appearance or palatability. The type and 
amount of most additives are, at least theoretically, controlled by law in most 
countries and only those substances 'generally recognized as safe' are allowed 
in the minimum amounts needed for effect (9 ). 

Commonly used food additives include nitrates, used to preserve in fla
vour and texture of meat products, to enhance the colour and to protect from 
Cl. botulinum (which forms fatal toxins). Nitrates can be converted to nitrites 
which in turn can interact with amines and amides in the meat or body to 
form nitrosomines which are carcinogenic. It is therefore important that the 
amount of nitrate, and, where used, nitrite, is carefully controlled and that the 
risks of cancer be weighed against the risks of Botulinum poisoning. 
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bacterial environment and the children of a 'carrier'a mother are 
likely to have an established immunity. However a careless food 
handler or carrier of disease who works in. a restaurant, hospital 
or canteen may infect a large number of people and it should be 
remembered that apparently healthy persons may be transmitters 
of such dangerous diseases as infectious hepatitis, amoebiasis, 
bacillary dysentery and typhoid besides diarrhoeal disease and 
ascariasis. 

It is imperative that all assistants be free from infectious 
disease or from any condition causing a discharge of pus or exu
dates from any part of the head, neck, hands, or arms. It is im
portant that they maintain a high level of personal hygiene and in 
particular, wash hands frequently and thoroughly before com
mencing handling or preparing food and especially after visiting 
the toilet. Ideally, all should have a faecal bacteriological exam
ination. 

Care is needed to ensure that food supplied to the catering es
tablishment is in a wholesome condition when delivered. Bacteria 
may survive on crockery, glassware, cutlery, containers, and 
other utensils, and strict cleansing is, therefore, most important 
for the destruction of harmful from infected or 
from the mouth or hands of infected persons. Most important of 
all, food not intended for immediate consumption should be 
stored at a temperature sufficiently low to prevent bacterial 
growth (below 10°C). On no account should it be kept warm, or 
even cool, for long periods. 

6. Markets 

Standards vary tremendously in the Region from air-condi
tioned, flyproof, spotlessly clean 'supermarkets' to shacks 
where stalls stand in the mire, footpaths are open drains, refuse 
collects in large heaps, tame rodents run around, flies have per
manent fiestas, and every kind of malpractice in food sanitation 
is displayed! 

a A carrier is a person who carries and transmits pathogenic micro-organisms 
without showing the clinical signs of the disease. 
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Obviously much depends on ctvtc conscience, the health 
awareness of local authorities and their ability to enforce statutes 
and regulations, sometimes in the face of public ignorance and 
apathy. The principal requirements for hygiene in the markets 
are: 

Adequate space, sectioning, ventilation and lighting 

Floors preferably concreted, graded and drained 

Adequate and safe supplies of water for drinking and washing 
and adequate plumbing and drainage 

Thorough cleansing of· food stall counters and floors at least 
daily 

Regular and adequate collection and storage of garbage in 
covered bins, and removal at least daily 

Sanitary toilets 

Control measures for flies, rats and other insects and animal 
vectors 

Prohibition of sleeping on markets stalls. 

7. The home 

Communicable disease reports indicate that home hygiene is 
often responsible for food-borne illnesses. For instance, the high
ly prevalent 'weanling diarrhoea' is due to food contamination 
in the home. The factors to be considered in the home hygiene 
are: 

Potable water. Piped water is safest, but seldom available in 
rural areas. Open wells are commonly contaminated by sur
face water run-off with human or animal excreta, and also by 
dip-buckets which are left on the ground. Even water from 
hand-pumps is often contaminated because of seepage ex
ternally down the pipe to the well. 

The best method of sterilizing water for consumption is 
by boiling, and this should be done whenever the water is of 
doubtful quality. Chlorination and/or filtration are alterna
tives which may be practicable in some circumstances. How
ever chlorination in the usual dosages does not eliminate cysts 
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and ova of parasites, and filtration does not necessarily elimi
nate bacteria. 

Disposal of garbage and animal and human wastes. The sim
plest, safest, low-cost latrine is the water-sealed pour-flush 
latrine, of which there are many designs (7). The main prob
lem usually is to convince the householder that he should 
have one and use it, and also to have water on hand when 
and where needed. Household waste water can be used for 
this purpose if water is in short supply. 

Animal wastes should be carefully collected in a distant 
corner of the plot and composted with alternating layers of 
manure, soil, leaves, grass and ashes. This will generate heat 
and so eliminate any pathogens present provided it is regu
larly turned every few duys. 

Where garbage is collected by the local authorities it 
should be kept in strong, covered bins; otherwise it should be 
buried. 

Personal hygiene. Hand-washing should be a routine after 
using the latrine and before the preparation and eating of 
meals. 

Food storage and preparation. The necessity for cooking all 
animal foods and vegetables has been emphasized above; also 
the hazards of keeping cooked foods at warm temperatures 
especially if exposed to flies. Dry foods should be kept in 
cool, airy, insect and rodent-proof cupboards or containers. 

Domestic livestock. These should be kept overnight in stall or 
pens that are separate from the hous.e if possible. Attention 
to manure disposal is essential for health of humans as well as 
the animals concerned. 

All these factors have to be considered within the socio
cultural and physical environment of the community. It may 
be necessary to accept less than ideal conditions since expect
ing too high a standard of hygiene may alienate the people 
one is intending to help. On the other hand, community ac
ceptance of present practices because "they were good 
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enough for our forefathers" will also bring the same high morbidity 
and mortality in the next generation. Health education is essential to 
promote family and individual health consciousness. Efforts to 
improve environmental hygiene are complementary to those 
aiming at nutritional improvement. 

Food Standards, Organization and Legislation (12) 

International food standards 

The Codex Alimentarius Commission (CAC) which is the prin
cipal organ of the F AO/WHO Programme on Food Standards, con
sists of representatives of all Member States of WHO (13). The CAC 
is responsible for the Codex Alimentarius which is a collection of in
ternationally adopted food standards aimed at: 

1. Protecting the consumer's health by providing him with a 
food that is wholesome, free from adulteration and correct
ly labelled and presented and 

2. Ensuring fair practices in the food trade. 

It provides standards for all the principal both processed 
and raw and includes provisions in respect of food hygiene (2), food 
additives (9), irradiation (10), pesticide residues (5 ), contaminants, 
labelling and presentation, methods of analyses and sampling. The 
Codex Alimentarius also gives advice on codes of practices and guide
lines so that food standards may be maintained. 

National food standards 

All countries in the Region have legislation governing food stand
ards and government bodies responsible for enforcing this legisla
tion. The Codex Alimentarius usually forms the basis for food regu
lations with local modifications. 

a. Inspection of imported food 

In some countries there is a fairly close check on food im
ports, particulru:ly perishable goods sucb as meat, meat pro-
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ducts and dairy products, and certificates of fitness are re
quired from the countries of origin. In others, however, little 
or no public control is exercised over imported food. 

A uniform international Food Export and Import Certifi
cation System would help ensure the importation of safe and 
wholesome food. Such certificates would include information 
on labelling, food additives (i.e., colouring, flavouring, pre
servatives, sweeteners and antibiotics), adulteration and 
where necessary nutritive content and laboratory examina
tions. 

b. Inspection of locally produced food 

Control measures should include provision for: 

Adequate inspection of all foods both fresh and cooked 

Seizure and disposal of unsound, unwholesome or sus
pected food 

against decomposition and 
deterioration of perishable articles of food 

Prevention of contamination by physical, chemical or 
biological agents 

Safe and hygienic transportation of foods e.g., fresh milk, 
fish, meat, etc. 

Prevention of contamination of foods by flies, cock
roaches, rodents and other pests 

Discouraging the use of unhygienic material for wrapping 
foods. 

Animals intended for human consumption in urban areas 
are usually slaughtered in abattoirs and inspected by veteri
nary officers or health inspectors. The meat may be stamped 
to indicate that it has been passed. One problem is that ins
pectors may be bribed to pass sub-standard animals. In rural 
areas inspection and control are very difficult. 
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c. Food premises 

Most countries have adequate legislation concerning the 
hygiene of food premises, particularly shops, restaurants, 
and markets, but in some areas it is not properly implement
ed. This is partly due to an overall shortage of public health 
inspectors in the Region, and partly to their insufficient 
training to cope with the enormity of work in connection 
with food sanitation. 

Where markets are owned by central or local government 
authorities, these should set an example to private owners of 
food establishments by maintaining the best possible stand
ards. 

Food hygiene programmes at present are oriented mainly to
wards urban problems such as enforcement of standards for food im
ports, processing and manufacturing, and inspection of food and 
food premises including eating houses and markets. Work in rural 
areas is difficult because of the distances between scattered popula
tions and lack of transportation and staff. 

The personnel responsible for supervision of the food premises 
are usually health inspectors (variously designated), who are at
tached to health units, they may be responsible for the overall environ
mental hygiene and programme. Food processing and importation 
standards are mainly determined and supervised by centralized food 
and drug administrations of the health department, but may also 
be partly the responsibility of the agricultural sector (e.g., food 
laboratories). 

To support investigations in matters of food sanitation and pro
cessing, more adequately equipped bacteriological and chemical 
laboratories and trained personnel (both technical and administra
tive) are needed at both the peripheral and central levels. 

The principal problem in the field is often how to enforce exist
ing legislation. The effectiveness of any food surveillance programme 
is largely dependent on the nature and extent of the work carried out 
in the field and the thoroughness with which it is done. This includes 
the inspection of food, both locally produced and imported; the ins-
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pection of all premises in which food is manufactured, processed, 
stored or sold; the inspection of markets and stalls used for sale of 
food and of vehicles used for the transport or sale of food; the sam
pling of food to ascertain its fitness for human consumption; and the 
education of all sections of the community, including food handlers, 
the general public and schoolchildren, on the principles of food sani
tation. The effectiveness of these measures depends largely on whe
ther the inspectors have the authority to enforce the regulations, and 
also on their determination to stick to the defined standards. 
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Disease 

1. BACTERIAL DISEASES 
* Salmonelloses (includ

ing typhoid and 
paratyphoid fever) 

* Staphylococcal 
intoxication 

* Botulism 

* Clostridium 
perfringens 
food-borne 
illness 

* Bacillus cereus 
food infection 

* Enteropathogenic 
Escherichia coli 

* Vibrio parahaemo
lyticus infection 

Annex 1 to Chapter 25 

Principal Biological Contaminants of Foods (1, 2) 

Causative agent 

Salmonella spp. 

Enterotoxin 
A,B,C,D, orE 
of Staphylococcus 
au reus 

Toxin A,B, E or 
F of Clostridium 
botulinum or Cl. 
para botulinum 

Clostridium 
perfringens 
( welchii) Type A 

Bacillus cereus 

Escherichia coli 

Vibrio 
parahaemoly tic us 

Source 

Faeces and urine of 
infected domestic or 
wild animals and man 

Nose and throat dis
charges; hands and 
skin infected cuts, 
wounds, bums; boils; 
pimples, acne; faeces 

Soil, mud, water, 
and intestinal tract 
of animals 

Faeces of infected 
persons and animals 
Soii, dust, sewage 

Soil and dust 

Human faeces 

Sea-water and 
marine life 

*Denotes those of most public health importance in the Region. 

Principal foods involved 

Meat, poultry, shellfish, 
raw vegetables, eggs 
and their products, milk 

Cooked ham, meat products, 
cream filled pastry, pota-
to, ham, poultry, fish, 
salads, milk, cheese 

Improperly canned low
acid foods, smoked vacuum
packed fish, fermented 
foods 

Cooked meat and.poultry 

Custards, cereal products, 
puddings, sauces, and 
meat products 

Coffee substitute, raw 
vegetables, shellfish, 
shrimps and fish eaten 
raw 

Raw foods of marine origin; 
fP8h, shellfish, and fish 
products 



Disease Causative agent Source Principal foods involved 
"" 0 

* Shigellosis Shigella sonnei, Faeces of infected Moist, mixed foods; 
0 

(bacillary S. flexneri, humans milk, beans, potato, tuna, 
dysentery) S. dysenteriae, shrimp, poultry 

S. boydii 

* Scarlet fever, Streptococcus Infected persons; Milk, eggs, and their >-3 
~ septic sore throat pyogenes nose, throat, and products t:tj 

(beta hemolytic lesion discharges ~ 
streptococcal infection) t:tj 

;:;:. 
t"' 

* Cholera Vibrio cholerae Faeces and vomitus Water, raw vegetables, >-3 
and V. cholerae of infected humans mixed and moist foods ~ 

biotype El Tor 
;:;:. 
en 
'"d 

* Tuberculosis Mycobacterium Contaminated milk Milk, milk products and t:tj 
l.l 

tuberculosis and meat meat >-3 en 
2. VIRAL AND RICKETTSIAL DISEASES 0 

':rj 

* Infectious Virus of infec- Faeces, urine, blood Shellfish, milk, ':rj 

0 hepatitis tious hepatitis of infected human unheated foods 0 
(Virus A) cases and persons t) 

incubating or con- ;:;:. 
valescing from the z 
disease 

t) 

z 
* Poliomyelitis Polio viruses Faeces, throat dis- Shellfish, raw foods c::: 

>-3 1,2 and 3 charges of infected ~ 
persons 'convales- -3. PARASITIC DISEASES >-3 
cing from the disease -0 

Trichinosis Trichinella Meat of infected Pork z 
spiralis animals 

* Taeniasis Taenia sa gina ta Human faeces Beef 

Taenia solium Human faeces Pork 



Cysticercosis Taenia solium Human faeces Any food or water conta-
larva, Cysticer- Raw or improperly minated by human faeces 
cus cellulosae cooked meat containing eggs of the 

parasite 

* Diphyllobothriasis Diphyllobothrium Faeces of human Raw or partly cooked or 
latum, D. pacifi- beings, dogs, and other inadequately pickled 
cum fish-eating mammals f1·esh-water fish 

Angiostrongylosis Angiostrongylus Rat faeces Raw crabs, prawns, 
(eosinophilic cantonensis shrimps, snails 
meningo-encepha- (rat lung worm) 
litis) 

"':1 

Fasciolopsiasis Fasciolopsis spp. Human, dog or Water chestnuts, water 0 
0 

hog faeces bamboos, water hyacinths, t:J 
water cyclops, lotus 00 
plant root c 

~ 
* Echinostomiasis Echinostoma Infective faeces Raw snails and clams -< 

trJ 
ilocanum and of man, dog, rats Also limpets, fresh- ..... 

t""' 
other related water fish or tadpoles t""' 
species > z 

Clonorchiasis Clonorchis Faeces of man, cats, Raw or partly cooked, 0 
trJ 

sinensis (Chinese dogs, hogs fresh, dried, salted 
liver fluke) or pickled fish 

* Opisthorchiasis Opisthorchis Faeces from man Fresh-water fish 
feline us and fish-eating 
0. viverrini mammals 
0. noverca 

Fascioliasis Fasciola hepatica Faeces from man, Aquatic vegetation, 
(liver fluke and F. gigantica sheep, cattle or water cress 
infection) other animals 

o.:> 
*Denotes those of most public health importance in the Region. 0 .... 



Disease Causative agent So wee Principal foods involved 
co 
0 

Heterophyiasis Heter.ophyes Faeces of fish- Raw, partially cooked, !>:) 

heterophytes eating birds and salted or dried fresh-
mammals water or brackish-water 

fish 

>-3 
Metagonimiasis Metagonimus Faeces of fish- As above ::c 

yokogawai eating birds and t;rj 

::c mammals t;rj 

> 
t"' 

* Paragonimiasis Paragonimus Sputum and faeces Raw or partly cooked >-3 
westermani from man and other crabs or crayfish ::r:: 

> P. skrjabini carnivores 00 
P. hetorotremus '"d 

trJ 
Gnathostomiasis Gnathostoma Dogs and cats Raw, fermented or 0 

>-3 
(creeping eruption, spinigerum partially cooked fresh- 00 

larva migrans) water :fish; snakes, 0 
birds, mammals 

1->j 

1->j 

Meat, fruit, water-cress 
0 

* Intestinal myiasis Diptera Flies 0 
and pseudomyiasis Piophila casei cheese or other conta- t:! 

(cheese skipper), minated food or water > 
Musca domestica z 

t:! (common housefly), z and othey diptera C! 
>-3 

* Amoebiasis Entamoeba Human faeces contain- Raw vegetables and fruits ::0 
ing cysts :::3 -* Ascariasis Ascaris Infective eggs from Raw vegetables and fruits 

0 z 
lumbricoides human faeces 

* Trichuriasis Trichuris trichiura Human faeces Any soil-contaminated food 
Enterobiasis Enterobius vermicularis Human faeces Any contaminated raw food 
(pinworm) 



Echinococcosis, Echinococcus granu- Faeces of carni- Any contaminated raw food 
hydatidosis losus (dog tapeworm) vores 

Balantidiasis Balantidium coli Swine or human Pork, raw foods 
(balantidial dy- faeces 
sentery) 

* Giardiasis Giardia Iamblia Human faeces Raw foods 

Isospora infection Isopora hominis Human feaces Raw foods 
and I. belli 

Dientamoeba Dientamoeba Human faeces Raw foods '%j 

infection fragilis 0 
0 

Toxoplasmosis Toxoplasma gondii Cat faeces Raw foods 1::1 
00 c: 
::tl 

4. FUNGAL DISEASES 
<! 
t:r-:1 ...... 

Alimentary toxic Sporofusariogrenin Soil, air Old or mouldy cereals I:"' 
I:"' aleukia 'drunken glycoside and other ~ 

bread syndrome' toxins from Fusarium z 
0 

* Ergotism Ergot alkaloids Soil, air Cereals, grasses t:r-:1 

from Claviceps 
purpurea 

* "Toxic mouldy Toxins from Soil, air Yellow rice, sorghum 
rice disease" Penicillium 

islandicum, 
P. rigulosum 

Hematoma hepatitis Aspergillus flavus Air Peanuts, cereals, rice, 
cirrhosis A. parasiticu.s maize, beans, coconut, 

0:> 

*Denotes those of most public health importance in the Region. 0 
0:> 
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Annex 2 to Chapter 25 

Mycotoxins (1, 2, 3) 

A mycotoxin is any secondary fungal metabolite which has been shown to 
be toxic to humans or animals (3). A large number of fungi have been shown to 
produce mycotoxins. Thus mouldy food should be avoided as much as possible. 
Avoidance means either preventing the fungi from growing by use of good har
vest and storage practices or removal of mouldy items of food. Probably the my
cotoxin of most public health importance in the Region is aflatoxin. 

Aflatoxin is produced mainly by Aspergillus flavus a fungus which grows 
best in warm moist conditions and is frequently found on maize, peanuts and 
cassava in the warm wet areas of the Region. In amounts usually consumed afla
toxin is not acutely toxic but epidemiological studies indicate that it is strongly 
associated with liver cancer. It is therefore recommended that susceptible cereals 
and oil seeds arc dried as thoroughly as possible immediately after harvesting, 
that they are stored in cool dry airy conditions and that care is taken to avoid 
damaging the seed coat to avoid penetration of the fungus. Contaminated grains 
(characterized by a yellow or 'mouldy' appearance) should be discarded. There 
is no practical process for destroying the toxin once it is produced although the 
refined oil produced from such fooo:.l:> will nut be contaminated. Iu ~>ume coun
tries substandard peanuts are used for preparing peanut butter and it is impor
tant that only peanut butter with aflatoxin levels within the government's 
permissible limits should be used. 



CHAPTER 26 

NUTRITION TRAINING 

The human resources needed to plan, implement and evaluate 
food and nutrition strategies in the Region include (1): 

Policy makers at all levels of government 

Personnel from the health, agriculture, education, local govern
ment and private sectors concerned with the planning, adminis
tration, implementation, co-ordination and evaluation of food 
and nutrition policies and programmes 

Those concerned with the delivery of food and nutrition services 
such as doctors, nurses, midwives, auxiliary health and commu
nity workers, agricultural and other rural extension workers, 
teachers, and the staff of voluntary and non-governmental agen
cies 

Key personnel in each 
and religious leaders). 

business 

In order for the above personnel to be able to play an effec
tive role in combatting malnutrition in the Region they must be 
equipped with the relevant knowledge, attitudes and skills. These 
are acquired largely through education and training. 

In designing curricula for such personnel it is important to: 

Define precisely the tasks and the roles that each category of 
personnel is expected to play in the overall programme of the 
country 

Define the knowledge, attitudes and skills needed for each of 
these roles 

Assess the knowledge, attitudes and skills already possessed by 
the trainees so that the teaching can concentrate on real needs. 
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The training strategies used depend on the resources available and 
the category of staff being taught. Usually much more emphasis 
needs to be put on practical work, and on the exposure of trainees 
to real-life situations and problem-solving exercises. In many coun
tries in the Region there is a need for good low-cost textbooks and 
other teaching materials (a list of curr~ntly available useful books 
and teaching aids is given in Appendix 7). 

In the health sector, nutrition should be integrated into the train
ing, both basic and continuing, of doctors, nurses, midwives, nutri
tionists, health educators and administrators and all categories of 
auxiliary community health workers. 

A workshop on teaching nutrition in medical schools (2) has de
fined educational objectives and suggested appropriate teaching 
techniques for medical schools in the Region (Annex 1). Copies 
of the report on this workshop may be obtained from the WHO Re
gional Office for the Western Pacific, Manila who can also advise on 
the opportunities for postgraduate studies in nutrition. 

An outline curriculum on nutrition, suitable for integration into 
an upgrading programme for non-medical public health personnel 
(i.e., nurses, midwives, medical assistants), is in Annex 2 (3). 

It should be emphasized that regular in-service training should be 
avai~able to all categories of staff but especially to those more junior 
personnel in the rural areas. This can be achieved during supervisory 
visits, at regular staff meetings and through newsletters as well as at 
more structured courses. 
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Annex 1 to Chapter 26 

Educational Objectives for Teaching Nutrition in Medical Schools (2) 

Overall objective 

The student must be able to prevent, diagnose and treat nutritional disease 
in the individual and the community. 

Specific objectives 

The student must be able to: 

1. Describe the general structure of the macro- and micro-nutrients, and also 
their digestion, absorption and metabolism. 

2. Describe the relationships between protein, fat and carbohydrate in the diet. 

3. List the essential amino acids. 

4. Describe the qualitative difference between food protein in terms of essen
tial amino acid content, limiting amino acid and NPU. 

5. State the approximate energy and protein content of the major foods. 

6. State the recommended energy and protein allowances for a child of two 
and for a 'reference' man and woman, and also the additional allowances for 
pregnancy and lactation. 

7. List food sources for the more important micro-nutrients. 

8. Recognize the structural formulae of the sterol nucleus 
Outline the pathway by which cholesterol is synthesized 
Describe its metabolic functions and catabolism 
State the age -specific normal levels for serum cholesterol and lipids 
List the foods, drugs and other factors which influence serum lipid levels 
Describe the relationship they have to arterial disease. 

9. Describe the metabolic abnormalities, pathology, epidemiology, diagnosis, 
prevention and treatment in the individual and the community of the dis
eases, both clinical and sub-clinical, caused by excess or deficiency of any of 
the macro-nutrients and of the more important micro-nutrients, including 
carotene and retinol, thiamine, nicotinic acid, riboflavin, folic acid, pyrido
xine, ascorbic acid, cholecalciferol, vitamin K, iron, iodine and fluorine. 
Besides protein-energy malnutrition, the major avitaminoses, hyperlipidae
mia and arterial disease, the nutritional conditions covered by this objective 
include: the childhood determinants of obesity, anorexia nervosa and the 
dietary problems of ill-advised slimming, food faddism, drug abuse, alcohol
ism, the student life, old age and urbanization. 

10. Take a nutritional history 
- Examine a patient 
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- Investigate him by locally available methods 
- Treat him for any of the diseases considered in objective 9. 

11. Describe the global nutrition situation and its relation to population. 

12. Describe the consequences of malnutrition to the individual and to society 
- Describe current views on the effect of malnutrition on mental and phy

sical development. 

13. Describe the major social and economic factors responsible for malnutri
tion in his own community and some of the more important factors that 
operate in other parts of the world, together with some indications of the 
methods that can be used to alleviate them 
- Describe the interaction of nutrition and infection. 

14. Describe the food habits, customs and practices of his own community 
and 

- Distinguish those which are advantageous from those which are not. 

15. Describe the local method of classifying food. 

16. Conduct a simple nutrition survey using clinical and anthropometric 
methods. 

17. Obtain, and 
Intepret data on an individual's or a family's income, food sources, food 
storage methods, cooking procedures, diet and ways of distributing food 
among its members 
Describe the advantages and disadvantages of the methods used to obtain 
such data 
Use tables to determine from such data the family's daily intake of ma
cro- and micro-nutrients. The student should also be able to use tables to 
find out the family's intake of nutrients and the percentage of its re
quirements that have been met. He should be able to 
Describe, and 
Comment on any imbalances found 
Teach the family to use acceptable and easily available foods to correct 
these imbalances and 
Restate the corrected family's diet in terms of daily nutrient intake. 

18. Describe, and 
Apply the principles of nutrition education 
Give nutrition education lessons to an individual or a group 
Prepare a food demonstration 
Prepare and use audio-visual aids. 

19. Describe the most significant improvements in agricultural methods by 
which poorer families can improve their diet. 

20. Describe the important contaminants of food and their effects. 
Investigate an outbreak of food poisoning. 

21. Give examples of food standards and 
Be able to find out more about them. 



310 THE HEALTH ASPECTS OF FOOD AND NUTRITION 

22. Examine a kitchen and make any necessary recommendations on the im
provement of its hygiene. 

23. Describe the nutrition services of the country including day care centres, 
nutrition rehabilitation units and feeding programmes for schools and indus
tries. 

24. Describe the locally appropriate ways by which families can increase food 
production and improve its storage. 

25. Lead 
Teach, and 
Administer his junior staff and any other appropriate workers in the im
provement of nutrition, especially nutritionists and social workers. 

26. List the national and international agencies concerned with nutrition and 
Describe their major roles. 



Annex 2 to Chapter 26 
Outline of a Nutrition Curriculum for Integration into a Program to Up-grade Non-medical Health Workers 

Behavioural objective Content Format of presentation Required performance 

Be able to classify locally Function of local foods in Lecture/demonstration at Each student: 
available foods in terms of each of the food groups training centre - Prepares list of locally 
the three food groups produced and purchased foods 

- Classifies each into the 
correct food group 

- Plans three balanced family meals 
- Calculates approximate cost 

of each meal 

Be able to recognize Signs and symptoms of: Preceptor demonstrates at least: Each student: 
common local forms growth failure (malnutri- - Undernutrition (2 cases) and - Lists signs or symptoms of of malnutrition tion) PEM, anaemia, goitre, shows how to weigh and plot 

(if relevant) xerophthalmia weight on growth chart; 
common forms of malnutrition 

emphasis on routine weighing - Demonstrates at least one 
Weight and height measure- - Marasmus ( 1 case) clinical case to the group 
ments and reference values 

- Kwashiorkor (if avail-
Checks scale accuracy, weighs -

Haemoglobin estimation able, 1 case) 
at least eight children and 

- Anaemia (1 case, child; plots weight on weight chart 
Characteristics of vulner- 1 case, mother) 

able groups 
- Goitre (if available, 1 case - Does four haemqglobin 

of grade 1 or 2) estimations 

- Xerophthalmia (if available, 
1 case) (can be done in hospi-
tal, health unit or field) 

Handout or 'Guideline' used 
as reference 



Behavioural objective Content Format of presentation Required performance 

Be able to make an ecological Common causes of Lectures/discussions during Each student: 
diagnosis of the cause of malnutrition: training period 
malnutrition in a family - Poverty - Interviews two families 

- Effect of infection Preceptor demonstrates with malnourished children 
- Food habits and interview of family with (PEM, anaemia) 

behaviour malnourished child 
- Weaning methods - Presents findings to other 
- Lack of supplementary Students conduct family students and discusses 

feeding interviews pos8ible causative factors 

- Decline in breast feeding 
- Family size 

Be able to manage the Meal composition (including Demonstration (in home or Each student: 
feeding of a case of: breast feeding) ward) of simple diets for 

each type of case - Prepares a diet (actual or on 
- Moderate PEM Frequency of feeding paper) for at least one real 
- Anaemia Group discussion with pre- case 
-- Xerophthalmia Fluids and rehydration ceptor of the principles 

Diarrhoea - Works out the approximate costs -
Available supplements Reading of handouts/ - Fever (i.e., Fe, vit. A) guidelines - Discusses with fellow students 

merits, disadvantages and 
Student practice preparation improvements in respect of 

each specimen diet 
- Works out a scheme for oral 

rehydration for children of 
different ages 



Be able to give dietary Special dietary requirements Reading of handouts/guidelines Each student: 

advice to: in pregnancy or for infants 
and preschoolers Demonstration of weaning foods - Takes a simple dietary history 

- A pregnant woman and locally available from one pregnant or lactating 

Weaning methods supplementary foods woman and one mother of a 

- Mother of a child at risk 
preschooler 

of becoming malnourished Importance of breast Group discussion on local Makes suggestions for improve-
feeding food beliefs during pregnancy, 

-

lactation, childhood and 
ments acceptable to the family 

Food hygiene the importance of breast - Demonstrates in a home at 
feeding least two suitable weaning 

Preceptor supervises home 
recipes 

visits - Prepares a list of possible 
supplementary foods suitable 
for a preschooler and for a 
pregnant/lactating woman 

Be able to conduct a small Techniques of group dis- Preceptor demonstrates group Each student: 
group discussion and cussion teaching 
demonstrate simple food - Works out a plan for a group 

preparation Use of visual aids Students give a demonstration teaching session 

to groups of mothers, etc. - Discusses the plan with 
Use of simple home using visual aids or actual 
utensils foods fellow students 

Food hygiene Preceptor discusses student 
- Gives o::1e demonstration using 

performance 
visual aJds (flip charts, 
pictures, etc.) 

- Gives 0::1e demonstration using 
real foods 



Behavioural objective Content Format of presentation Required performance 

Be able to cooperate with Community agencies, their Explanation by preceptor Each student: 
other groups/agencies in resources and roles 
motivating and caring for Visit to or group discussion -- When presented with a 
the community with other agencies problem family by the pre-

ceptor (preferably a real case), 
discusses with fellow students 
how she would deal with it and 
to whom they should be re-
ferred 

Be able to encourage Goals of the agricultural Reading of handouts/guidelines Each student: 
home food production extension worker 

Discussion -with agricultural - Accompanies an agricultural 
Principal crops/animals extension workers extension worker on at least 
suitable for home produc- one home visit 
tion 

' 

Be able to keep records Record keepin.g and Demonstration of different Each student: 
and make simple reports reporting requirements types of records kept and 

and reason reports made - Maintains routine records and 
reports during the field 

Rural health unit records practice period 



CHAPTER 27 

ROLE OF THE INTERNATIONAL AGENCIES 

World Health Organization, Regional Office for the Western Pacific 
(WHO) P.O. Box 2932, Manila, Philippines. 

The Regional Office for the Western Pacific (WPRO) of WHO 
collaborates with Member States in developing nutrition services 
within the health field. The priority areas established in the regional 
nutrition programme are: 

The development of the health component in multisectorial 
food and nutrition policies and programmes 

The establishment of simple nutritional surveillance systems 
to provide the base data for remedial action 

The integration of nutrition services into the basic health 
system especially at the primary level 

The training of specialized and line staff in nutrition, again 
with emphasis on the primary level, and developing national 
capability to provide such training 

The control of specific deficiency diseases through the forti
fication of foodstuffs or by the supplementation of at risk in
dividuals. 

Food and Agriculture Organization (F AO) 
Regional Office for Asia and the Far East, Maliwan Mansion, Phra 
Atit Rd, Bangkok 2, Thailand or Food Policy and Nutrition Divi
sion, Via delle Terme di Caracalla, 00100, Rome. 

The objective ofF AO's work in the Region is to assist in the drive 
against hunger and malnutrition and to contribute to food security 
through rural development programmes with particular emphasis 
on small farmers and on strengthening institutions for long-term so
cial and economic development. F AO's immediate plans are to pay 
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particular attention to World Food Programme projects and to help 
countries identify and formulate nutritional improvement pro
grammes, including training, education and surveillance. 

World Food Programme (WFP) 
United Nations Development Programme Offices in Manila, Seoul, 
Suva, Vientiane. Head Office: FAO, Rome. 

The general objectives of the World Food Programme, which is 
a joint activity of the United Nations and F AO, are to provide food 
aid for implementing projects for economic and social development 
and for meeting food needs in emergencies. In approving aid, priority 
is given to least developed countries and/or those most affected by 
the oil price increases. Projects aimed at developing human resources 
(i.e., projects for feeding expecLanL and nursing mothers, preschool 
and schoolchildren and food-for-work projects for increasing agricul
tural productivity) receive priority. 

All WFP assistance is provided in the form of food and as a grant 
to the governments of recipient countries on their request, subject to 
the projects being found technically and economically viable. 

World Food Council (WFC) 
FAO, Via delle Terme di Caracalla, 00100, Rome. 

WFC is an intergovernmental body composed of 29 members re
presenting different areas of the world. It was established in 197 4 by 
the World Food Conference at which responsibilities regarding food 
and nutrition were apportioned amongst the different international 
agencies. The WFC has the task of following up on the recommen
dations of the Conference and is especially concerned with food sup
plies and reserves. 

United Nations Children's Fund (UNICEF) 
Office of the Director for East Asia and Pakistan, P.O. Box 2-154, 
Bangkok, Thailand or Office of the Representative for the Philip
pines, South Pacific and Papua New Guinea, P.O. Box 883, Manila, 
Philippines. 

UNICEF gives high priority to nutrition. Two broad approaches 
are being followed. The first sees nutrition in its total community 
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setting with its inter-relatedness to other factors affecting commu
nity health. Efforts are therefore directed at building in a nutrition 
component into as many activities as possible in other sectors such as 
maternal and child health, safe water supplies, immunization, educa
tion, and family and child welfare, since they all have an effect 
on the nutritional status of the child. 

The other approach focuses on providing direct assistance to nu
trition in the form of support for workshops to develop national 
food and nutrition policies; assistance for orientation and nutrition 
training at various levels for planners, administrators, medical and 
para-medical personnel, auxiliary and village-level workers, and 
others; and direct support for goitre, vitamin A deficiency pro
grammes, and nutrition surveillance schemes. In all of these efforts, 
UNICEF works closely with other United Nations agencies such as 
FAO, WHO, WFP, UNDP and IBRD. 

United Nations Educational, Scientific and Cultural Organization 
(UNESCO), Division of Science, Technical and Vocational Education 
7, Place de Fontenoy, 75700 Paris, France. 

The objectives of the UNESCO Nutrition Education are to pro
vide knowledge and skills to improve the nutrition and food situation 
in a community or country, with maximum utilization of locally 
available food resources. 

Support is given to sub-regional seminars and to curriculum and 
educational material centres in Member States of UNESCO for the 
development of nutrition education programmes and nutrition 
education materials in connection with science, physical and home 
economics education. 

United Nations University (UNU) 
Information Office, Institutional and Programme Communications, 
United Nations University, 29th floor, Toho Seimei Bldg. 15-1, Shi
buya 2-chome, Shibuya-ku, Tokyo 150, Japan. 

The United Nations University began activities in 1975-76 with 
headquarters in Tokyo. Its objectives are to further the purposes and 
principles of the United Nations Charter through instruments of 
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scholarship - research, advanced training and dissemination of know
ledge. Three priority areas have been selected for the University's 
immediate attention. They are World Hunger, Human and Social 
Development, and Management of Natural Resources. In World 
Hunger, activities on the following sub-programmes - human nutri
tional needs and their fulfilment under conditions prevailing in de
veloping countries; post-harvest food conservation; nutrition and 
food objectives in national planning and development and interre
lations of agricultural production, food science and nutrition- have 
been initiated. The University works through associated institutions 
and individual scholars and scientists in different parts of the world. 
Eventually, it will consist of a world-wide network of advanced re
search and training institutions. One such training institute is the Nu
trition Center of the Philippines. 

International Bank for Reconstruction and Development (World 
Bank) 
1818 H St. N.W., Washington, D.C. 20433, U.S.A. 

The World Bank encourages governments in the Region to incor
porate nutritional considerations in national economic and social de
velopment plans, and to include specific measures to improve nutri
tion in projects designed to raise living standards anwng the rural and 
urban poor. In some countries governments may seek bank lending 
assistance in support of national nutrition goals and programmes. 

Administrative Committee on Coordination, Subcommittee on Nu
trition (ACC-SCN) 
cfo Food Policy and Nutrition Division, F AO, Via delle Terme di 
Caracalla, 00100, Rome. 

The Administrative Committee on Coordination (ACC) of the 
United Nations has established a Subcommittee on Nutrition com
posed of senior officers dealing with nutrition matters in different 
United Nations agencies, such as WHO, FAO, WFP, UNICEF, etc. The 
Subcommittee has an Advisory Group on Nutrition made up of selec
ted individuals to provide technical advice and it also meets with bila· 
teral agencies. The Subcommittee is concerned primarily with nutri
tion rather than food supplies and its task is to facilitate the coordi
nation of different agencies in responding to the mandates given to 
them by the World Food Council (p. 316). 
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The Foundation for the Peoples of the South Pacific 
Dr. J. Lambert, P.O. Box 1261, Boroko, Papua New Guinea or Ms. 
V. Lucas, P.O. Box 2256, Suva, Fiji. 

The Foundation for the Peoples of the South Pacific is an inter
national, voluntary agency with programmes in the Polynesian, Me
lanesian and Micronesian areas of the Pacific Basin. It helps village 
level development through assistance in nutrition action, agricultu
ral, fisheries and other community programmes. 

South Pacific Commission (SPC) 
Post Box D. 5, Noumea Cedex, New Caledonia. 

SPC provides technical assistance on request to the countries and 
territories of the Pacific. Particular emphasis is given to rural develop
ment, youth and community development, assessment and develop
ment of marine resources, cultural exchanges, expert consultancies 
and training facilitation. While the South Pacific Commission helps 
iru.livluual countries and territories with their own specific problems, 
its major role in the future is likely to be in the sphere of regional 
development and co-operation. In the area of nutrition, the South 
Pacific Commission runs training courses on village level home econo
mics, nutrition education, maternal and child health and gathering 
techniques and assists in producing reliable seed to set-up low-cost 
family gardens. It also provides fund for specialist services, applied 
research and study and student travel. 

United States Agency for International Development (USAID) 
Office of Food for Peace, Rm. 410 RPE, Agency for International 
Development, Department of State, Washington, D.C. 20523, U.S.A. 

Of the countries in the WHO Western Pacific Region, the Philip
pines is the only one where USAID is supporting nutrition outreach 
programmes. 

Catholic Relief Services (CRS) 
The Director, Catholic Relief Services, P.O. Box 1160, Manila, Philip
pines. 

Catholic Relief Services is the overseas aid and development arm 
of the United States Catholic Conference. It runs educational/feeding 
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programmes in the Philippines and has representatives in Macao and 
the Republic of Korea. 

Cooperative for American Relief Everywhere, Inc. (CARE) 
660 First Avenue, New York, New York 10016, U.S.A. 

Food is the basis of CARE operations. The food commodities 
used in daily massive feeding around the world come from the Gov
ernment of the United States under its 'Food for Peace' pro
grammes and from other countries. CARE's primary concern is with 
hunger but increasingly food is being used in food-for-work projects 
that better conditions in communities in the Region. CARE pro
grammes are also built around the realization that literacy, health 
care and increased economic opportunity are indispensable correc
tive elements in raising living standards. Thus the 3 major elements 
of CARE's integrated programme are feeding and nutrition, self-help 
community development and medical aid and teaching. 

United States Peace Corps 
806 Connecticut Avenue, Washington, D.C. 20525, U.S.A. or cont::-.ct 
Country Director, United States Peace Corps in respective country. 

The United States Peace Corps assigns volunteers to work mainly 
on community level programmes. In the area of nutrition, they may 
act either as co-ordinators or trainors in nutrition programmes or in 
teaching nutrition in schools or in such nutrition-related skills as 
home and ·school gardening. 







Appendix 1 

Food Composition Table for the Western Pacific Regiona 

It is hoped that the following table includes all the foods most commonly 
eaten in the developing areas of the Region, as well as most of the foodstuffs do· 
nated by international agencies. 

The sources of the data used are given on the right-hand side of the tables, the 
code being as follows: 

a. Food composition table for use in East Asia. 1972. FAO/U.S. Dept. of 
Health, Education and Welfare, FAO, Rome. 

b. Food composition table ·- recommended for use in the Philippines. 1968. 
Food and Nutrition Research Institute, National Science Development 
Board, Manila (Handbook 1 ). 

c. Tables of representative values of foods commonly used in tropical coun
tries. 1962. B.S. Platt. Spec. Rep. Ser., Med. Rec. Coun. (London) 302. 

d. Nutrient values of Gerber baby foods. Gerber Products Co., Michigan, 
USA. 

e. Nutritive values of PL 480 commodities. Food for Peace, Agency for In· 
ternational Development, Washington, D.C. 

Explanation of the tables 

Energy and nutrient values are given per 100g edible portion. 

All foods are raw and fresh except where otherwise stated. 

Values for the percent edible portion for each food are given in column 3. 

For vitamin A the total vitamin A content of the food, expressed as re· 
tinol equivalents, has been given. 

The formula used to couvert the values for 'meg retinol' and 'meg p-carotene' 
into 'retinol equivalents' is: 

retinol equivalents = meg retinol + mcg/3.carotene 

The values for the retinol andft ·carotene components are also included so that 
the vitamin A content can, if necessary, also be expressed as International Units. 
Values for vitamin A may be converted to 'International Units' using the formu· 
Ia: 

International Units (I.U.) 
meg retinol 

3.3 
+ meg f3 -carotene 

1.65 

For foods that are not listed in this table the reader is referred to the very 
comprehensive F AO 'Food composition table for use in East Asia' and to the re· 
ferences of Chapter 2. 

~ata organized by the Department of Nutrition, Institute of Public Health, University of 
the Philippines with the help of workers from Fiji, Malaysia, Papua New Guinea, Republic 
of Korea and Singapore. 
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Food Composition Table for the Western Pacific Region 

Composition per 100 g edible portion 

No. l t em Edible .8-carotene Retinol Ascorbic Latin Name Ref 

Portion Moisture Energy Protein Fat 
Carbohy-

Calcium Iron Retinol Thiamine Riboflavin Niacin 
drates Equivalent Equivalent Acid 

% % kcal 9 g g mg mg meg meg mg mg mg mg 

CEREALS AND GRAIN PRODUCTS 

1 BARLEY, whole grain 100 13.7 327 10.5 2.1 71.8 50 6.0 0 0 0 .31 .10 5.2 0 Hordeum vulgare a 

2 MAIZE, whole grain, white 100 13.6 349 9.1 4.2 71.7 14 2.8 0 - .29 .11 2.1 0 Zea mays a 

3 whole grain, yellow 100 13.6 349 9.1 4.2 71.7 14 2.8 270 45 .29 .11 2.1 0 Zea mays a 

4 OATS, oatmeal, rolled oats 100 11.5 369 13.5 4.8 68.4 30 3.4 0 0 0 .20 .08 1.1 0 Avena sativa a 

5 RICE, undermilled, homepounded, raw 100 12.4 357 7.1 0.9 79.0 14 1.8 0 0 0· .20 .05 2.6 0 Oryza· sativa a 

6 undermilled, homepounded, boiled 100 65.0 146 2.2 0.3 32.4 3 0.2 0 0 0 .04 .04 1.0 0 Oryza sativa a 

7 milled, polished, raw 100 11.8 366 6.4 0.8 80.4 24 1.9 0 0 0 .10 .05 2.1 0 Oryza sativa a 

8 milled, polished, boiled 100 62.6 155 2.5 0.4 34.2 5 0.6 0 0 0 .02 .01 0.3 0 Oryza sativa a 

9 glutinous, milled 100 13.9 359 8.4 1.6 75.4 16 1.2 0 0 0 .16 .06 2.4 0 Oryza glutinosa a 

10 flour 100 11.8 366 6.4 0.8 80.4 24 1.9 0 0 0 .10 .05 2.1 0 Oryza sativa . 
11 noodles, dried 100 13.0 360 4.9 0.1 81.8 12 1.5 0 0 0 .04 .01 0.3 0 Ory:za sativa a 

12 baby cereal 100 10.0 373 6.0 0.6 82.9 8 0.9 0 0 0 ,07 .03 1.0 0 Oryza sativa a 

13 cake, plain 100 42.7 235 3.7 02 52.8 32 0 - .04 .03 2.8 0 Oryza sativa a 

14 WHEAT, flour, white 80% extraction 100 12.0 360 9.0 1.4 77.0 18 1.2 0 0 0 .27 .07 2.5 0 Triticum aestivum; T. a 

15 noodles, dried 100 12.3 357 10.2 0.8 75.0 42 1.9 0 0 0 .18 .04 2.6 0 vulgare a 

16 macaroni, spaghetti, dried 100 11.5 366 11.5 1.4 74.8 15 1.2 0 0 0 .12 .04 1.0 0 • 
17 bread, white 100 31.6 282 8.8 1.2 57.3 18 1.0 0 0 0 .11 .05 0.9 0 a 

18 cake, sponge 100 20.3 340 6.4 3.6 69.0 - .05 .03 0 a 

19 biscuits, plain 100 8.4 407 9.0 7.8 74.1 22 1.5 - .18 .05 0.4 0 • 



Food Composition Table for the Western Pacific Region 

Composition per 100 g edible portion 

No. t t em Edible 
jJ -carotene Retinol Ascorbic Latin Name Ref 

Carbohy-
Portion Moisture Energy Protein Fat Calcium Iron Retinol 

Equivalent Equivalent 
Thiamine Riboflavin Niacin 

Acid drates 

% % kcal g g g mg mg meg meg mg mg mg mg 

jsTARCHY FRUITS. ROOTS AND TUBERS 

20 BREADFRUIT. mature BO 72.9 96 1.3 0.3 24.7 29 0.7 10 2 .08 .06 L2 12 Artocarpus a!ti!is; a 
A. communis 

21 CASSAVA, bitter, root 73 65.5 135 1.0 0.2 32.4 26 0.9 0 0 0 0.5 .04 0.6 34 Manihot esculenta; a 

M. utilisira 

22 bitter, flour 100 9.1 363 1.1 0.5 88.2 B4 1.0 0 0 0 .02 .03 .06 a 

23 sweet, root 73 65.2 138 1.0 0.4 32.8 40 1.4 0 " 0 .05 .04 .06 19 Manihot dulcis 

24 PLANTAIN, cooking banana, ripe 89 68.2 112 0.9 0.2 29.7 18 0.6 0 475 79 .15 .06 0.7 11 Musa paradisiaca a 

25 POTATO, Irish, white 87 78.3 82 2.0 0.1 18.7 9 0.8 0 " 0 .10 .04 1.6 18 Solanum tuberosum a 

26 sweet, pale, tuber 87 72.3 108 1.0 0.3 25.6 21 0.9 0 35 6 .14 .05 0.7 21 Ipomoea batatas a 

27 sweet, yellow, tuber, raw 87 70.7 115 1.2 0.3 27.1 36 0.9 0 1680 280 .12 .05 0.6 30 Ipomoea batatas a 

28 sweet, yellow, tuber, boiled 70.7 114 1.0 0.1 27.4 36 G.9 .08 .05 0.4 11 Ipomoea batatas a 

29 SAGOPALM, meal 100 13.1 357 1.4 0.2 85.9 15 1.4 0 0 0 .01 0 Metroxy!on spp. a 

30 TARO, tuber B4 75.4 94 2.2 0.4 21.0 34 1.2 0 tr 0 .12 .04 1.0 8 Colocasia antiquorum; a 

C. escu!enta 

31 YAM, winged, tuber 88 76.4 87 1.9 0.2 19.9 38 1.1 0 5 1 .10 .04 0.5 6 Dioscorea (alatal a 

LEGUMES ----
32 BROADBEAN, dried seeds 100 13.8 328 25.0 1.2 56.9 104 4.2 0 65 11 .45 .19 2.4 0 Vicia faba a 

33 CHICKPEA, dried seeds 100 11.0 362 19.4 5.6 60.9 114 2.2 0 15 3 .46 .20 1.2 tr Cicer arietinum a 

34 COWPEA. dried seeds 100 11.5 340 22.7 1.6 61.0 110 6.5 0 10 2 .59 .22 2.3 1 Vigna spp. a 

35 GOABEAN, Indies, winged bean, Psophocarpus a 

dried seeds 100 9.7 405 32.8 17.0 36.5 80 2.0 - tetragonolobus 
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Nc. Item Edible Carbohy- ~.-carotene Retinol Ascorbic Latin Name Ref 

Portion Moisture Energy Protein Fat drates 
Calcium Iron Reti"'lol Equivalent Equivalent 

Thiamine Riboflavin Niacin Acid 

% % kcal 9 g g mg mg mc:g meg mg mg mg mg 

36 HYACINTH BEAN, dried seeds 100 12.1 334 21.5 1.2 61.4 98 3.9 - .40 .12 1.8 0 Lablab niger a 

37 KIDNEY BEAN, dried seeds 100 12.1 336 20.3 1.2 62.7 86 6.9 10 2 .46 .18 2.0 tr Phaseolus vulgaris a 

38 LENTIL, split pea, dried seeds 100 12.0 340 20.2 0.6 65.0 68 7.0 - .46 .33 1.3 0 Lens cullnaris; a 

L. esculenta; 

Ervum lens 

39 LIMA BEAN, dried seeds 100 10.5 346 19.8 1.3 65.4 90 5.6 tr 0 .46 .21 1.4 0 Phaseolus lunatus a 

40 MUNG BEAN, mongobean, dried seeds 100 10.6 341 22.9 1.2 61.8 105 7.1 55 9 .53 .26 2.5 4 Phaseolus aureus a 

41 PEANUT, dried seeds 100 7.3 548 23.4 45.3 21.6 58 2.2 0 0 1.00 .13 16.8 0 Arachis hypogaes a 

42 butter 100 1.8 585 24.9 48.8 22.2 66 2.4 0 0 .40 .12 13.6 0 a 

43 PEA, garden, field, dried seeds 100 13.6 333 22.2 1.4 60.1 57 4.4 70 12 .77 .18 3.1 0 Pisum spp. a 

44 PIGEON PEA. dried seeds 100 11.5 339 20.4 1.2 63.4 103 4.9 160 27 .49 .21 2.2 0 Cajanus cajan a 

45 RICE BEAN, dried seeds 100 14.0 335 18.5 1.0 64.5 60 5.0 0 - .30 .21 2.4 9 Phaseolus calcaratus; a 

Vigna calcarata 

46 SOYBEAN, yellow, dried seeds 100 10.2 400 35.1 17.7 32.0 226 8.5 10 2 .66 .22 2.2 0 Glycine max; a 

G. hispida; G. soja 

47 black, dried seeds 100 12.3 385 33.3 15.0 35.4 213 9.5 10 2 .65 .23 2.8 0 a 

48 curd, tofu, plain 100 86.7 63 7.9 4.1 0.4 150 2.2 0 - .04 .02 0.4 0 a 

49 sauce, thin, light 100 70.6 55 5.2 0.5 8.1 65 4.8 0 - .04 .17 0.9 tr a 

50 sauce, dark, thick 100 57.4 66 5.5 0.6 15.1 85 4.4 0 - .20 3.32 1.2 0 a 

51 'tempeh' fermented 100 54.0 149 18.3 4.0 12.7 129 10.0 30 5 .17 0 a 

52 sprouts 83 81.5 62 7.7 1.8 8.0 52 1.1 25 4 .19 .15 0.8 10 a 

53 milk 100 91.4 37 2.8 1.5 3.6 18 1.2 30 5 .05 .02 0.3 0 a 
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No. Item Edible Carbohy- fl-carotene Retinol Ascorbic Ref 

Portion Moisture Energy Protein Fat drates 
Calcium Iron Retinol Equivalent Equivalent Thiamine Riboflavin Niacin Acid Latin Name 

% % kcal g g g mg mg meg meg mg mg mg mg 

112 MANGO, common, ripe 72 82.6 62 0.6 0.3 15.9 10 0.3 1880 313 .()6 .05 0.6 36 Mangifera indica a 

113 common, unripe 68 82.9 60 0.6 0.4 15.3 10 0.2 110 18 .06 .05 0.6 62 Mangifera indica a 

114 MANGOSTEEN 29 84.3 57 0.5 0.3 14.7 10 0.5 0 0 .ro .02 0.6 4 Garcinia mangostana a 

115 MUSKMELON, cantaloupe 72 93.2 24 0.3 0.2 5.8 8 0.3 1705 284 .04 .02 0.7 38 Cucumis melo . 
116 ORANGE, sweet 64 88.6 40 0.8 0.2 9.9 21 0.3 150 25 m .04 0.4 43 Citrus cinensis a 

117 PAPAYA, ripe 72 87.1 45 0.5 0.1 11.8 24 0.7 710 118 .()3 .05 0.4 73 Carica papaya a 

118 PASSION FRUIT, granadilla 58 94.4 20 0.7 0.2 4.3 14 0.8 0 .03 3.8 15 Passiflora quadrangu- . 
laris 

119 PINEAPPLE 55• 87.0 47 0.7 0.3 11.6 17 0.5 35 6 .06 .03 0.3 22 Ananas comosus • 

120 PLUM 94 87.4 45 0.5 0.3 11.4 10 0.6 0 90 15 .Cl2 .05 0.5 8 Prunus spp. • 

121 POMEGRANATE 35 80.0 72 1.0 0.6 17.7 13 0.7 m .01 0.3 7 Punica granatum a 

122 RAMSUTAN 44 82.0 64 1.0 0.1 16.5 20 1.9 0 0 .01 .06 0.4 53 Nephelium lappaceum • 

123 SANTOL 55 84.5 57 0.4 0.7 13.9 9 1.2 5 1 .()5 .08 0.9 14 Sandoricum koetjape; S. . 
indicum 

124 SOUR SOP 73 83.2 59 1.0 0.2 15.1 14 0.5 " 0 .08 .10 1.3 24 Annona muricata . 
125 TAMARIND 38 38.7 214 2.3 0.2 56.7 81 1.3 10 2 .22 .08 1.1 3 Tamarindus indica a 

126 WATERMELON, pulp 63 93.2 21 0.6 0.2 4.9 8 0.2 140 23 .03 .03 0.2 6 Citrullus vulgaris a 

SUGARS AND SYRUPS 

127 CANDY 100 0.4 385 0.0 0.0 99.5 3 0.2 - - - .01 tr 0.1 0 b 

128 HONEY 100 20.6 294 0.3 0 78.9 14 0.8 - - - .C1 .02 0.2 0 a 
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129 JAM, pineapple 100 0.7 198 0.1 0.4 48.6 36 0.5 20 3 .09 .05 0.3 13 a 

130 MOLASSES, light 100 24.0 252 65.0 165 4.3 0 .07 .09 0.2 0 a 

131 b!ackstrap 100 24.0 213 55.0 684 16.1 0 .11 .19 2.0 0 a 

132 SUGAR,cane, peeled 43 81.4 67 0.2 0.4 17.6 8 1.3 0 .01 .02 2 Saccharum officinarum a 

-133 crude, brown 100 5.8 389 1.1 0.3 90.8 178 5.8 0 .05 .10 0.3 0 a 

134 white 100 1.7 351 0 0 98.3 1 0.1 0 0 0 0 0 a 

MEAT, POULTRY AND INSECTS 

135 BEEF, meat, medium fat 80 59.8 273 17.2 22.1 0 8 2.3 15 10 17 .06 .36 4.5 0 8os taurus; B. indicus a 

136 corned, canned 100 54.2 257 24.8 16.8 0 56 4.0 .02 .19 2.7 0 8os taurus; B. indicus a 

137 BUFFALO, water Carabao, meat 100 76.5 120 17.7 4.9 0 14 3.3 5 1 5 .06 155 3.5 0 Bubalus buffelus a 

138 CHICKEN, mature, whole, plucked 54 35.8 193 11.5 16.0 0 9 1.0 110 95 126 .05 .10 5.1 - Gallus gallus; a 

D. domesticus 

139 DOG, meat 100 60.8 274 14.5 23.5 0 26 3.6 - - - .04 .08 1.8 - Canis familiaris a 

140 DUCK, mature, whole, plucked 74 34.9 209 10.2 18.3 0 10 1.2 - - - .06 .15 3.6 - Anas bochas a 

domesticus 

141 GOAT, meat, medium fat 81 51.6 357 15.2 32.4 0 11 2.0 - - - .07 ,13 4.9 - Capra hirsus a 

142 LIVER, beef 100 71.6 128 19.0 3.1 5.0 7 8.7 11850 2635 12289 .32 1.68 12.8 24 a 

143 hog 100 71.9 131 19.9 4.1 2.4 8 14.4 3835 850 3977 .40 2.34 16.6 13 a 

144 PORK, meat, medium fat 88 42.5 457 11.9 45.0 0 7 1.8 - .56 .14 3.1 - Sus scrota a 

145 LOCUST 81 66.3 147 13.7 4.3 13.4 102 1.0 - - - - - Locusta migratoria b 
manillensis Meyen 
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CalciuM Iron Retinol Equivalent Equivalent Thiamine Riboflavin Niacin Acid 
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EGGS --
146 DUCK EGG, whole 88 70.6 188 13.2 14.2 0.7 64 3.6 370 185 401 .16 .40 0.2 0 a 

147 embryonated 90 71.0 188 13.7 14.2 tr 116 2.1 875 435 948 .12 .25 0,8 3 a 

148 HEN EGG, whole 89 73.7 163 12.9 11.5 0.8 61 3.2 500 170 528 ,10 .40 0.1 0 a 

FISH AND SHELLFISH 

149 ANCHOVY, fresh 73 76.9 99 18.5 2.2 0 279 1.2 25 0 25 .01 .08 3.5 - Engraulis spp., a 

Stolephorus spp. 

150 dried 100 13.4 327 68.2 4.0 0 2062 20.3 .04 .20 14.2 - a 

151 CATFISH, fresh water 59 78.1 98 18.2 2.2 0 34 0.2 85 0 85 .10 .04 2,2 - Clarias batrachus a 

152 sea 49 78.5 91 19.3 1.0 0 37 1.5 .08 . 09 1.5 - Arius spp . a 

153 CLAM, fresh 27 82.0 73 10.5 1.3 4.0 116 7.8 35 25 39 .07 .14 1.8 5 Cardium spp.; a 

Venus spp.; 

Meretrix spp. 

154 CRAB, sea, blue 32 76.8 100 17.9 2.0 1.3 107 1.8 35 5 36 ,05 .08 3,0 1 Neptunes spp.; a 

Scylla spp. 

155 FISH, unspecif_ied, large, high fat 100 69.0 166 15.9 10.9 0 2() 0.7 40 10 42 .05 ,13 3.2 0 a 

156 unspecified, large, low fat 100 82.0 75 16.6 0.5 0 20 0.7 0 0 0 .15 .10 3.2 0 a 

157 unspecified, large, salted, dried 100 40.0 193 40.2 1.8 1.4 190 0.9 - .08 .31 4,6 0 a 

158 unspecified, small, whole, fresh 100 73.2 93 20.0 0.8 0 689 1.5 - .02 .15 3.2 0 a 

159 unspecified, small, whole, dried 100 21.1 335 58.6 9.4 0 1700 2.5 - .10 .27 8.1 0 a 

160 sauce, thin 100 66.3 52 10.6 0.3 0.9 42 9.3 - tr .08 4,1 - a 
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161 MUSSEL, fresh water 36 81.0 82 9.3 1.4 7.2 164 11.1 5 10 7 .02 .18 1.2 9 Corbicula spp.; a 

Anadonta spp. 

162 OCTOPUS, common 82 83.9 68 13.5 1.1 0 12 0.9 5 0 5 .12 .11 5.3 0 Octopus vulgaris a 

163 PRAWN, shrimp, fresh 46 79.2 87 17.6 0.9 0.9 79 1.6 20 5 21 .04 .08 2.3 1 Penaeus spp.; a 

Palnemon spp. 

164 shrimp, dried 53 13.7 362 62.4 3.5 15.6 236 4.6 0· 0 0 .16 .34 9.5 0 a 

165 shrimp, paste 100 34.5 165 29.8 1.2 6.5 950 14.8 0 0 0 .09 0 a 

166 shrimp, fermented, salted 100 68.7 66 11.7 1.0 1.8 476 6.2 0 0 0 .01 .10 1.6 0 a 

167 SARDINE, canned in tomato sauce 100 68.0 149 22.2 5.4 1.5 330 4.5 0 0 0 .03 .06 8.0 0 a 

168 SNAIL, fresh water 54 79.5 77 11.6 0.9 4.8 1163 8.6 105 25 109 .11 .28 1.6 0 Viviparus spp. a 

169 SQUID 93 82.0 75 15.3 0.8 0.7 15 1.0 15 0 15 .03 .08 3.2 0 Loligo spp.; a 

Ommastrephes spp. 

170 TILAPIA 38 29.4 40 7.1 1.1 0 20 0.2 10 tr 10 .01 .04 1.2 0 Tilapia a 
mossambica 

MILK AND MILK PRODUCTS 

171 CHEESE, cottage, uncreamed 100 77.0 92 15.4 0.8 4.9 89 0.2 - - - .07 .18 0.7 a 

172 BUFFALO'S, CARABAO'S Ml LK. whole, 100 81.0 115 5.2 8.7 4.3 210 0.1 35 30 40 .04 .16 0.1 1 a 
fresh 

173 COW'S MILK, whole, fresh, 3.5% fat 100 87.7 63 3.1 3.5 5.0 114 0.1 35 20 38 .04 .14 0.2 1 a 

174 buttermilk 100 91.0 34 3.4 0.1 4.8 110 0.1 .04 .16 0.1 a 

175 whole, dried, powder 100 2.5 477 22.1 22.5 38.2 909 0.5 soo· 205 634 .29 1.46 0.7 6 a 

176 skimmed, dried {OSM) 100 4.0 359 35.8 0.7 51.6 1293 0.6 15oo· 1500' .35 1.78 0.9 7 a, e 
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NUTS AND SEEDS 

54 BETEL-NUT, dried 100 12.3 394 6.0 10.8 69.4 542 5.7 0 0 0 .17 .69 0.6 tr Areca catechu; a 

A. cathecu 

55 CASHEW NUT, dried 30 4.0 568 18.4 46.3 28.7 28 3.6 5 1 .25 .34 2.4 1 Anacardium occidentale a 

56 CbCONUT, kernel, mature 48 51.7 312 3.2 28.2 16.0 23 2.5 0 0 .05 .03 0.6 3 Cocos nucifera a 

57 kernel, immature 16 84.0 77 1.4 3.6 10.3 42 1.0 0 0 .04 .03 0.8 6 a 

58 cream 100 53.8 330 4.3 34.7 6.0 11 2.3 0 0 0 .03 tr 0.9 3 a 

59 milk 100 56.9 318 5.5 34.8 1.9 15 1.6 0 0 0 .02 .01 0.3 tr b 

60 water. mature 100 94.4 22 " 0.2 5.1 16 0.2 0 0 0 tr tr " tr b 

61 PILINUT, dried 16 8.9 645 14.2 68.5 5.5 119 2.6 25 4 .95 .12 0.4 tr Canarium ovatun • 
62 SESAME SEED, black, white, dried 100 5.8 582 17.2 52.8 19.8 760 12.0 15 3 .72 .17 5.1 0 Sesamum indicum; a 

S. orientale 

63 SUNFLOWER SEED, dr;ed 52 l·k 8.5 490 16.7 32.8 38.6 92 5.8 0 0 .07 2.4 0 Helianthus ann us a 

64 WATERMELON SEED, dried 40 4.6 536 22.7 41.2 27.5 82 7.7 10 2 .22 .10 2.6 tr Citrullus lanatus a 

VEGETABLES AND VEGETABLE PRODUCTS 

65 ACACIA LEAVES 100 81.4 57 8.0 0.6 9.0 93 3.7 12255 2043 .20 .17 8.5 49 Acacia spp, a 

66 AMARANTH, sp. leaves and stem 66 88.4 32 3.0 0.5 5.7 237 5.6 3085 514 .06 .20 1.2 53 Amaranthus mangos· a 

taous 

67 BALSAMPEAR, balsam apple, bitter 

gourd, fruit 80 94.0 19 0.8 0.1 4.5 26 2.3 110 18 .06 .04 0.3 57 Momordica charantia a 

68 BAMBOO, shoots 56 91.0 28 2.5 0.3 5.3 17 0.9 15 3 .11 .09 0.6 9 Bambusa spp.; a 

Phyllostachys spp.; 

Dendrocalamus spp. 
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69 BANANA, buds, flowers 33 91.3 26 1.6 0.2 5.7 37 1.0 170 28 .04 .03 0.4 12 Musa sapientum • 
70 BEANS, snap, string, green 95 91.5 28 1.9 0.4 5.6 75 1.2 323 54 .05 .10 0.6 18 Phaseolus vulgaris • 
71 CABBAGE, Chinese 86 87.8 40 2.7 0.7 7.8 192 2.4 1200 200 . 04 .14 0.5 40 Brassica spp . a 

72 common, white 85 93.0 22 1.6 0.3 4.4 55 0.8 280 47 .06 .06 0.3 46 Brassica oleracea var- • 
capitata 

73 CALABASH, bottle gourd, fruit 85 95.3 16 0.6 0.2 3.5 14 0.4 10 2 .03 .03 0.4 10 Lagenaria siceraria; a 

l. vulgaris; L leucan· 

tha 

74 CARROT 63 89.6 37 1.1 0.3 8.3 36 1.2 7000 1167 .06 .05 0.7 8 Daucus carota a 

75 CASSAVA, bitter,leaves 87 81.0 60 6.9 1.3 9.2 144 2.8 8280 1380 .16 .32 1.8 82 Manihot aesculenta a 

76 CHAYOTE, fruit 77 94.3 19 0.7 0.1 4.6 17 0.4 15 3 .01 .02 0.4 14 Sechium edule a 

77 CORN, maize., whole kernel, white, 37 62.5 134 4.2 1.7 30.7 5 0.9 tr 0 .20 .11 1.5 8 Zea mays a 

fresh 

78 COWPEA, yardlong, young pod 88 88.3 37 3.0 0.2 7.9 44 0.7 225 38 .12 .11 1.0 22 Vigna unguiculata • 
subsp. sesquipedalis 

79 CUCUMBER, smooth 80 96.2 12 0.6 0.1 2.7 21 0.4 85 14 .03 .04 0.2 11 Cucumis sativus • 
80 EGGPLANT, brinjal 91 92.0 26 1.6 0.3 5.6 22 0.9 50 8 .08 .07 0.7 6 , $<>Ianum melongena a 

81 GREEN LEAVES, dark, unspecified 80 85.0 41 5.0 0.7 6.5 250 4.0 1800 300 0.1 0.3 1.5 100 c 

82 light, unspecified 80 3.0 23 1.5 0.2 4.8 40 0.5 18 3 .05 .05 0.3 40 c 

83 HORSERADI.SH, drumstick, leaves 61 77.6 72 7.4 1.5 11.6 29-7 3.6 8855 1476 .20 .73 3.4 167 Moringa oleifera a 
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84 KIMCHI, Korean, from Chinese cabbage 100 90.0 35 2.0 0.7 6.8 28 a 

85 MUNG BEAN, sprouts 93 90.1 30 4.2 0.2 5.0 15 1.2 20 3 .11 .10 0.8 18 Phaseolus aureus; a 
Vigna radata 

86 MUSHROOM, Chinese, dried 100 12.8 284 10.0 1.8 66.6 76 11.7 0 0 .37 1.32 11.3 0 Agaricus bretscheideri a 

87 OKRA, fruit 90 89.6 31 1.8 0.1 7.6 90 1.0 140 23 .07 .08 0.8 18 Hibiscus esculentus a 

88 ONION, common 84 88.6 38 1.6 0.2 9.0 30 1.0 tr 0 .06 .04 0.2 9 Allium cepa a 

89 PEAS, edible pods 93 87.7 39 3.0 0.2 8.5 49 1.1 245 41 .17 .10 0.9 36 Pisum sativum; a 
var. macrocarpon 

90 garden, seeds 45 75.6 94 6.2 0.4 16.9 32 1.2 405 68 .28 .11 2.8 27 Pisum sativum a 

91 PEPPERS, chili, red 87 65.4 116 6.3 1.4 24.8 86 3.6 6600 1100 .37 .51 2.5 96 Capsicum frutescens a 

92 sweet, green 87 92.0 26 1.3 0.2 6.0 12 0.9 1750 292 .07 .08 0.8 103 Capsicum annuum a 

93 PUMPKIN, fruit 83 91.9 27 0.7 0.2 6.6 24 0.7 785 131 .03 .04 0.5 14 Cucurbita pepo a 

~ leaves 100 92.6 21 3.0 0.4 3.0 37 2.1 1940 323 .09 .13 0.9 11 Curcurbita pepo a 

95 SEAWEEDS, common, dried 100 9.7 312 1.3 1.2 83.5 756 7.8 .01 .22 0.2 0 Gelidium spp.; a 

Eucheuma spp. 

96 SPINACH, leaves and stems 76 93.0 19 2.4 0.4 2.8 62 3.9 3640 607 .06 .22 0.7 56 Spinacia oleracea a 

97 SQUASH, summer, fruit 87 92.2 25 1.6 0.4 5.1 30 2.4 350 58 .05 .09 0.4 16 Cucurbita pepo a 

98 SWEET POTATO, leaves and tips 82 86.7 42 3.2 0.7 8.0 86 4.5 2700 450 .13 .26 0.9 21 Ipomoea batatas a 

99 TOMATO 94 93.8 20 1.2 0.3 4.2 7 0.6 0 505 84 .06 .04 0.6 23 Solanum lycopersicum; a 
Lycopersicum esculen-

tum 
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% % kcal g g g mg mg meg meg mg mg mg mg 

100 WATER CONVOLVOLUS, swamp 

cabbage 72 90.0 30 2.7 0.4 5.6 60 2.5 2865 478 .09 .16 1.1 47 Ipomoea aquatica; a 

I. reptanus 

FRUITS ---
101 APPLE 82 85.8 51 0.4 0.3 13.2 10 0.5 20 3 .02 .03 0.2 4 Malus sylvestris; M. a 

pumila; Pyrus malus 

102 AVOCADO 70 79.0 102 1.1 6.1 13.2 12 0.7 205 34 .05 .10 1.4 8 Persea americana; a 

P. gratissima 

103 BANANA 63 71.6 100 1.2 0.3 26.1 12 0.8 225 38 .03 .04 0.6 14 Musa sapientum a 

104 CARAMBOLA, star fruit 73 92.3 28 0.3 0.4 6.7 8 0.9 160 27 .05 .04 0.4 38 Averrhoa carambola a 

105 CUSTAR 0 APPLE 53 78.3 76 1.5 0.3 19.0 27 0.5 20 3 .11 .07 0.6 21 Annona reticulata a 

106 OUR IAN 25 66.8 124 2.5 1.6 28.3 20 0.9 10 2 .27 .29 1.2 37 Durio zibethinus a 

107 GUAVA, common 98 80.6 69 1.0 0.4 17.3 15 0.7 75 13 .05 .04 1.1 132 Psidium guajava a 

108 JACKFRUIT, mature 39 72.9 94 1.7 0.3 23.7 27 0.6 235 39 .09 .11 0.7 9 Artocarpus heterophylla a 

A. integrifolia; 

A. integra 

109 LANGSAT, duku 65 84.2 55 0.9 0.1 14.2 12 0.9 0 0 .08 .05 1.0 2 Lansium domesticum a 

110 LEMON 67 90.4 28 0.7 0.8 7.6 32 0.3 15 3 .04 .02 0.1 50 Citrus limon a 

111 LITCHI, lychee 65 82.1 65 0.8 0.4 16.3 10 0.3 0 0 .05 .06 0.6 50 Litchi sinensis; a 

Nephelium litchi 



Appendix 3 

Oral Rehydration (1, 2, 3) 

The early treatment of diarrhoea with oral rehydration fluids is an important 
measure for preventing malnutrition because of the strong synergistic association 
between gastroenteritis and malnutrition (p. 122). 

Oral rehydration fluids are designed to prevent dehydration or to treat mild 
dehydration and should be given as soon as the child or individual has loose 
stools. If there is severe dehydrationa intravenous rehydration is necessary ( 1, 
2). 

Infants aged under 3 months with diarrhoea very rapidly become dehydrated 
and medical supervision of rehydration is usually needed. 

Children with diarrhoea need food as well as rehydration fluids. Breast feeding 
and the giving of soft easily digested foods should continue. 

Oral rehydration fluids 

1. Premixed formula. This formula can be prepared industrially or in health 
units with adequate facilities. The dry ingredients should be packed in alumi
num foil or polythene and distributed for clinic or home use through health 
or commercial channels. 

Sodium chloride (table salt) 

Potassium chloride 

Sodium bicarbonate (baking soda) 

Glucose (or sucrose) 

For 1 packet For 10 packets 
Amount (g) 

3.5 35 

1.5 

2.5 
20.0 

15 

25 
200 

Each packet should be dissolved in 1litre (4 standard cups or 1 3/4 pints) 
of safe drinking water. 

The unpackaged mixed ingredients may be kept in a container with a tight
fitting lid for up to 1 month. 

2. Home prepared fluids 

a. Salt and sugar solution: 

aSigns of severe dehydration are sunken eyes and fontanelle, weak or absent radial pulse, 
reduced urine flow, dry mouth and mucous membranes, cold skin and a limp, lethargic 
appearance. 

339 
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This formula can be prepared by the mother at home or by the staff in 
a rural clinic. 

Salt - fine table salt 
(or coarse salt) 

Household measure Approximate quantity (g) 

Two 3-finger pinchesa 
(or one 3-finger pinch) 

0.7 
0.6 

Baking soda (if available) Two 3-finger pinches 0.6 
3-5 

200 

Sugar One level teaspoon 

Safe drinking water One teacup or glass 

Place the dry ingredients in a clean cup or glass. Be careful not to use more 
than the amounts given above since if the formula is too concentrated it is 
harmful. If coarse salt is used crush it as fine as possible with the back of a 
spoon. 

Add cool safe drinking water. Do not boil the solution as this alters the 
concentration of the salts. Do not make up more than 2 cupfuls at a time 
and do not keep the solution overnight as it is a good medium for bacteria. 

b. If it is not possible to prepare the above salt and sugar solution use the 
water from young coconuts. 

Amounts of oral rehydration fluid needed 

1. To correct mild dehydration give the following amounts in the first 6 hours. 

a. The patient who can drink The mother should give as much fluid as the 
child will take at least every 1/2 hour. 

b. The patient who refuses 
to drink 

If diarrhoea is severe give 1 teaspoon every 
minute. 

Continue breast feeding. 

Give 120 ml per kg body weight over 6 
hours by nasogastric tube (p. 57). 

2. To prevent dehydration or to continue rehydration of mild cases after the first 
6 hours. 

a. The patient who can drink 
and has less than 1 
stool every 2 hours 

Treat at home. 

Give 120-150 ml per kg body weight every 
24 hours until diarrhoea stops. The fluid 
should be given every 1/2 hour in the follow
ing amounts: 

Infants: 1 litre (5 teacups or glassfuls) 

aThe amount that can be held between the thumb and first two fingers. 
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b. The patient who refuses 
to drink or who has more 
than 1 stool every 2 
hours. 

Instruction for mothers 

over 24 hours or about 1/4 glass 
every 1/2 hou~ 

Continue breast feeding 

1-5 year olds: 1 1/2 litres (8 teacups or 
glassfuls) over 24 hours or about 
1/2 glass every 1/2 hou~ 

Treat in health unit if possible. 

Give 150 ml per kg body weight pver 24 
hours. 

Give fluid orally every 1/2 hour or by nasa
gastric tube (p. 57). 

If diarrhoea persists or patient shows clinical 
signs of dehydration intravenous fluid the
rapy should be administered. 

Demonstrate to all mothers who have preschool age children how to prepare 
the home prepared rehydration fluid and watch them make a cupful and taste it 
themselves. 

Tell the mother; 

1. To give this fluid (1/4-1/2 cup or glassful every 1/2 hour) as soon as the 
child has loose stools. She should continue with this 'medicine' until the 
loose stools stop. 

2. To bring the child to the health unit if he is passing more than one loose 
stool every 2 hours, if the diarrhoea continues for more than 1 day, if the 
child is not passing urine or if he is refusing to drink. 

3. To continue giving oral fluids even if the child is vomiting. Giving the fluid 
in small amounts by teaspoon rather than by cup or bottle may help con
trol the vomiting. Explain that some of the fluid will be retained. 

4. To continue feeding and breast feeding the child. 

a.rhi.s makes allowance for child being asleep at least 12 hours of .the day. 
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Food Composition Table for the Western Pacific Region 

Composition per 100 g edible portion 

No. Item 
Edible Carbohy· f-carotene Retinol Ascorbic Latin Name Ref 

Portion Moisture Energy Protein Fat Calcium !ron Retinol Equivalent Equivalent Thiamine Riboflavin Niacin Acid drates 

% % kcal g g g mg mg meg meg mg mg mg mg 

177 evaporated, unsweetened 100 74.0 136 6.9 e.o 9.5 255 0.2 189• 50 197 .04 .32 0.2 1 a 

178 condensed, sweetened 100 25.5 325 7.9 8.4 56.3 300 0.3 150• 32 155 .OS .40 0.2 2 a 

179 ice cream, regular 100 68.0 140 4.0 3.5 23.8 120 0.1 15 15 18 .05 .20 0.1 0 a 

180 GOAT MILK, whole, fresh 100 87.5 65 3.4 3.8 4.5 142 0.1 25 20 28 .04 .13 0.3 1 a 

181 HUMAN MILK, whole 100 88.1 62 1.5 3.2 7.0 34 0.2 40 30 45 .02 .07 0.2 4 a 

OILS AND FATS 

182 BUTTER, salted 100 14.7 729 0.9 82.4 0.2 12 0.2 620 190 652 .01 .02 0.1 0 a 

133 LARD 100 0.0 902 0.0 100.0 0 0 0 0 0 0 0 0 0 0 a 

134 MARGARINE, fortified 100 15.1 723 0.5 81.5 0.2 6 0.2 0 2700 450 .01 .03 0 0 a 

135 OIL, pure vegetable (soybean, maize, 0 884 0 100.0 0 0 0 0 0 0 0 0 0 0 a 

coconut, peanut) 

186 sesame 100 0.1 881 0.2 99.7 0.1 10 0.1 0 0 0 .01 .07 0.1 0 a 

BEVERAGES 

187 BEER, 3.9% alcohol by wt. 100 92.1 43 0.5 0 3.4 10 0.1 0 0 0 .01 .02 0.2 0 a 

188 CARBONATED DRINKS, sweetened 100 92.1 30 0 0 7.8 2 0 0 0 0 0 0 0 0 b 

189 COFFEE, infusion 100 98.7 4 0.7 0.3 0.2 5 0.2 0 0 0 0 0 0.3 0 Coffea spp. a 

190 TEA, black, green, infusion 100 99.7 1 0.1 0 0.1 2 0 0 0 0 0 0 0 Camellia sinensis; a 

Thea sinensis 

191 PALM WINE 100 91.3 37 0.2 0.3 7.4 38 0.2 .01 .02 0.4 8 b 

192 RICE WINE, non--alcoholic, sweetened 100 74.0 107 2.4 0.1 23.3 74 0.4 0 0 0 .08 .06 0.8 0 a 
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Composition per 100 g edible portion 

No. Item Edible Carbohy· ft-carotene Retinol Ascorbic Latin Name Ref 

Portion Moisture Energy Protein Fat drates Calcium Iron Retinol Equ1va!enr Equivalent 
Thiamine Riboflavir'l Niacin Acid 

% % kcal g g g <ng mg rncg meg mg mg mg mg 

BABY FOODS 

193 Strained vegetables and meat 100 - 70 2.7 2.1 9.9 17 0.74 - -· - .04 .07 0.7 3 d 

194 Strained fruits 100 - 110 0.5 0.2 26.7 8 0.50 - - .02 .02 0.3 17 d 

195 Strained vegetables 100 53 2.2 0.3 10.4 39 0.79 .06 .06 0.6 8 d 

196 Strained desserts 100 118 1.3 1.2 25.4 28 0.49 .02 .08 0.1 6 d 

197 Strained cereals with fruits 100 101 1.3 1.0 21.7 8 3.41 .25 .60 4.0 13 d 

For baby milk powders see item 175, 

For baby cereal see item 12. 

DONATED FOODSTUFFS 

198 WHEAT, bulgur, club 100 10.0 359 9.3 1.4 79.5 30 4.7 0 .28 .14 5.5 0 e 

199 hard red winter, flour 100 12.5 354 11.2 1.5 75.7 29 4.7 0 .31 .05 3.2 0 e 

200 CORN SOY BLEND ICSB) 100 9.0 374 16.7 6.0 63.0 513 18.5 582 .65 .50 6.8 40 e 

201 CORN SOY Ml LK ICSM) 100 9.0 373 19.0 6.0 62.0 513 18.5 582 .80 .80 8.0 40 e 

202 WHEAT SOY BLEND (WSB) 100 - 360 20.0 6.0 60.0 685 20.8 497 1.5 0.6 9.1 40 e 

203 SOY FORTIFIED BULGUR 100 - 385 17.5 1.0 79.5 54 4.6 0 .25 0.13 4.2 0 e 

\ 
204 SOY FORTIFIED CORNMEAL 100 - 359 13.0 1.1 72.3 110 4.1 244 .66 0.27 3.1 0 e 

205 SOY FORTIF lED WHEAT FLOUR (6%) 100 - 355 14.2 1.2 71.9 110 2.87 265 - - - e 

206 SOY FORTIFIED WHEAT FLOUR (12%) 100 - 357 16.5 1.4 69.7 165 4.8 265 .66 .36 4.6 0 e 

207 SOY FORTIFIED ROLLED OATS 100 - 381 20.0 6.4 63.7 85 5.5 - .74 .14 4.0 0 e 

For dried skimmed milk see item 176, 

For rolled oats see item 4. 

*If fortified with vitamin A. Most canned milks, baby milks. and some dried skim milk donated by international agencies are fortified. 



Appendix 2 

FAO/WHO RECOMMENDED INTAKES OF NUTRIENTS 

Age Body Weight Energy Protein Vitamin A Vitamin 0 Thiamine Riboflallin Niacin Folic Acid Vitamin B 12 Asalrbic ~dd Calcium Iron 

(1) (1,2) (3,4) (5,6) (3) (3) (3) (5) (5) {5) {7) (5,8) 

kilograms kilocalories mega joules grams micrograms micrograms milligrams milligrams milligrams mi:rograms micrograms milligrams grams milligrams 

Ctilaren I ' 

<I 7.3 820 3.4 14 300 !0.0 0.3 0.5 5.4 60 0.3 20 0.5-0.6 5-10 

1-3 13.4 1360 5.7 16 250 10.0 0.5 0.8 9.0 100 0.9 20 0.4-0.5 5-10 

4-6 20.2 1830 7.6 20 300 10.0 0.7 1.1 12.1 100 1.5 20 0.4-0.5 5-10 

7-9 28.1 2190 9.2 25 400 2.5 0.9 1.3 14.5 100 1.5 20 0.4-0.5 5-10 

Male adolescents 
10-12 36.9 2600 10.9 30 575 2.5 1.0 1.6 17.2 100 2.0 20 0.6-0.7 5-10 

13-15 51.3 2900 12.1 37 725 2.5 1.2 1.7 19.1 200 2.0 30 0.6-0.7 9-18 

16-19 62.9 3070 12.8 38 750 2.5 !.2 1.8 20.3 200 2.0 30 0.5-0.6 5-9 

Female adolescents 

10-12 38.0 2350 9.8 29 575 2.5 0.9 1.4 15.5 100 2.0 20 0.6-0.7 5-10 

13-15 49.9 2490 10.4 31 725 2.5 1.0 1.5 16.4 2CO 2.0 30 o.G-0.7 12-24 

16-19 54.4 2310 9.7 30 750 2.5 0.9 1.4 15.2 200 2.0 30 0.5·0.6 14-28 

Adult man 
(moderately active) 65.0 3000 12.6 37 750 2.5 1.2 1.8 19.8 200 2.0 30 0.4-0.5 5-9 

Adult woman 
(moderately active) 55.0 2200 9.2 29 750 2.5 0.9 !.3 14.5 200 2.0 30 0.4-0.5 14-28 

Pregnancy 

(later half) +350 +1.5 38 750 10.0 +0.1 +0.2 +2.3 400 3.0 30 1.0·1.2 (9) 

L•cta!ion 
(first 6 months) +550 +2.3 46 1200 

I 

!0.0 

I 
+0.2 

I 

+0.4 +3.7 300 2.5 30 1.0·1.2 (9) 

--·· ~ 

1 Energy and Protein Requirements. Report of a Joint FAOJWHO Expert Groq>, FAO, Rort!t, 1972. 1 As egg or milk protein.- 3 Requirements of Vitamin A, Thiamine, Ribofla~n and Niacin. Report of a Joint FAO;WHO Expert Groop, FAO, ROME, 1965.- 4 As 
retinol.- 5 Requirements of I<SOorbic Acid, Vitamin D, Vitamin 812, fo!ate and lroo. Report of a Joint FAO/WHO Expert Group, fAO, Rort!t, 1970.- 6 As cholecalcifer<>. _ 7 Calcium Requirl!fllen!s. Report of a FAD ;WHO Expert Group, FAO, Rome, 1961.- 8 On each line 
tlle l"""r vaiU£ apj)lies when over 25 percent of calories in the diet come from anirrlal foods, and tlle higher value when animal fOOJis represent less than IC pe~ of calories.- 9 Fer women wllose iroo intake throughout life has been at the level recom· 
nended in this table, tha daiiy intake of iroo during pregnancy and lactation should be tlle same as that r"""""'nded for nonpregnant, nonlactating women of childbearing age. For women wllose iroo sta'tus is not satisfactory at the beginning of pregnancy, 
tile requirement is iocreas.."<i, and in the extreme situation of wome11 -..th oo iroo stores, the requirement can praoobly not be met without supj)lementation. 
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Appendix 4 

Anthropometric Reference Values 

The following tables give the recommended international reference values for_ 
common anthropometric indices for children aged up to 10 years (1). Interpre
tation of height and weight measurements are not recommended beyond 10 
years of age because of the different ages at which the adolescent growth spurt 
occurs. 

Table 1 Length for Age 0-36 months Sexes combined p. 345 
Table 2 Height for Age 24-72 " Sexes combined p. 346 
Table 3 Weight for Age 0-72 

, 
Sexes combined p. 348 

Table 4 Weight for Length 49-85 em Sexes combined p. 350 
Table 5 Weight for Height 75-125 em Sexes combined p. 351 
Table 6 Height for Age 5-10 years Males and Females p. 353 
Table 7 Weight for Age 5-10 years Males and Females p. 354 
Table 8 Weight for Height 95·145 em Males and Females p. 355 
Table 9 Mid-upper arm circumference for age 0-17 years p. 358. 

Except for Table 9 the tables have been compiled by the Department of 
Nutrition, Institute of Public Health, University of the Philippines, by select
ing and occasionally grouping up the data prepared by the Center for Disease 
Control, Atlanta and supplied by WHO (2). These data are derived from meas
urements of North American children (3), 

The median, rather than mean, has been used where possible because of the 
skewed distribution of most anthropometric measurements. 

Values for 1SD, 2SD, 3SD below the median and 1SD and 2SD above the me
dian have been given so that measurements may be categorized by SD group 
(p. 205 ). The conventional limits of normality are + 2SD although these may be 
adjusted if thought unreasonable for the population under examination (see 
footnote p.202 ). To overcome the problem of skewness, there is one value for the 
SD above the median and another for the SD below the median (1). 

Percentile values which are available from WHO (2) are not given because in 
the developing countries of the Region the majority of the children's measure
ments fall below the 5th centile so that useful classification would be impossible. 

That value for 'percent of median' which is approximately equivalent to 2SD 
below the median (i.e., the conventional lower limit of normality) has been given 
in all the tables (i.e., 90% for height for age, 80% for weight for height). 
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The following fonnula may be used to calculate the exact 'percent of refer
ence median': 

'Percent of reference 
median' 

Actual measurement 

Median reference value 
X 100 

The values may then be grouped up as described on p. 205. 

The values for mid-upper ann circumference given in Table 9 are those mo
dified by Burgess ( 4) from values given by Jelliffe ( 5 ). Standard deviations or 
percentiles are not available but 85% of reference values appear to be a reason
able 'cut-off' value between 'normal' and undernourished children. Between ages 
of 12 and 60 months there is little change in mid-upper ann circumference so 
that the grouped-up values in Table 9 are adequate and ages need not be accu
rately known. 

If reference values for triceps skinfold measurements are needed those of Tan
ner and Whitehouse (6) are recommended. 

No suitable international weight for height reference values for adults in the 
Region are available although values given in the references ( 5, 7 , 8) may 
be useful. 

When using the tables age should be taken as the nearest completed month 
for children below 6· years and to the nearest completed half year for children 
aged 6-10 years. When using weight for height tables the nearest completed cen
timeter of height should be used. 
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Table 1 

Reference Lengths for Age 0-36 months Sexes combined 

Age -3SD -2SD -lSD Median +lSD +2SD 90% of median 
mo em em em em em em em 

0 43.5 45.7 48.0 50.2 52.4 54.7 45.2 
1 47.0 49.4 51.7 54.1 56.4 58.8 48.7 
2 50.0 52.5 55.0 57.5 60.0 62.4 51.8 
3 52.7 55.2 57.8 60.3 62.9 65.5 54.3 
4 55.0 57.6 60.2 62.9 65.5 68.1 56.6 
5 57.1 59.7 62.4 65.0 67.7 70.3 58.5 

6 58.9 61.5 64.2 66.9 70.0 72.2 60.2 
7 60.5 63.2 65.9 68.6 71.3 73.9 61.7 
8 62.0 64.7 67.4 70.1 72.7 75.4 63.1 
9 63.3 66.0 68.7 71.4 74.1 76.8 64.3 

10 64.6 67.3 70.0 72.7 75.4 78.1 65.4 
11 65.8 68.6 71.3 74.0 76.8 79.5 66.6 

12 66.9 69.7 72.5 75.2 78.0 80.8 67.7 
13 68.0 70.8 73.4 76.4 79.2 82.0 68.8 
14 69.0 71.8 74.7 77.5 80.4 83.2 69.8 
15 69.9 72.8 75.7 78.6 81.5 84.4 70.7 
16 70.8 73.8 76.7 79.7 82.6 85.6 71.7 
17 71.7 74.7 77.7 80.7 83.7 86.7 72.6 

18 72.5 75.6 78.7 81.7 84.7 87.8 73.5 
19 73.3 76.4 79.5 82.6 85.7 88.8 74.3 
20 74.1 77.3 80.4 83.4 86.7 89.9 75.1 
21 74.9 78.1 81.3 84.5 87.7 90.9 76.1 
22 75.6 78.9 82.1 85.4 88.6 91.9 76.9 
23 76.4 79.7 83.0 86.2 90.0 92.8 77.6 

24 77.1 80.4 83.8 87.1 90.4 93.7 78.4 
25 77.9 81.2 84.6 87.9 91.2 94.6 79.1 
26 78.6 82.0 85.3 88.7 92.1 95.5 79.8 
27 79.4 82.8 86.1 89.5 92.9 96.3 80.6 
28 80.1 83.5 86.9 90.3 93.7 97.1 81.3 
29 80.9 84.3 87.7 91.1 94.5 97.9 82.0 

30 81.6 85.0 88.4 91.8 95.2 98.7 82.6 
31 82.3 85.7 89.1 92.6 96.0 99.4 83.3 
32 82.9 86.4 89.8 93.3 96.8 100.2 84.0 
33 83.6 87.1 90.5 94.0 97.5 101.0 84.6 
34 84.3 87.7 91.2 94.7 98.2 101.7 85.2 
35 84.9 88.3 91.9 95.4 98.9 102.4 85.9 

36 85.4 88.9 92.5 96.1 99.6 103.2 86.5 
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Table 2 

Reference Heights for Age 24-72 months Sexes combined 

Age -3SD -2SD -JSD Median +lSD +2SD 90% of median 
mo em em em em em em em 

-
24 75.5 78.7 81.8 85.0 88.2 91.4 76.5 
25 76.2 79.4 82.7 85.9 89.1 92.4 77.3 
26 76.8 80.1 83.4 86.7 90.0 93.3 78.1 
27 77.5 80.8 84.2 87.6 90.9 94.3 78.8 
28 78.1 81.5 85.0 88.4 91.8 95.2 79.6 
29 78.8 82.3 85.7 89.2 92.7 96.1 80.2 

30 79.4 83.0 86.5 90.0 93.5 97.0 81.0 
31 80.1 83.6 87.2 90.8 94.3 97.9 81.7 
32 80.7 84.3 87.9 91.5 95.1 98.7 82.4 
33 81.3 85.0 88.6 92.3 95.9 99.6 83.0 
34 81.9 85.6 89.3 93.0 96.7 100.4 83.8 
35 82.5 86.3 90.0 93.7 97.5 101.2 84.4 

36 83.1 86.9 90.7 94.5 98.2 102.0 85.0 
37 83.7 87.5 91.4 95.1 99.0 102.8 85.6 
38 84.3 88.2 92.0 95.8 99.7 103.5 86.3 
39 84.9 88.8 92.7 96.5 100.4 104.3 I 86.9 
40 85.5 89.4 93.3 97.2 101.1 105.0 87.4 
41 86.1 90.0 93.9 97.9 101.8 105.7 88.1 

42 86.6 90.6 94.5 98.5 102.5 106.5 88.7 
43 87.2 91.2 95.2 99.2 103.2 107.1 89.2 
44 87.7 91.7 95.8 99.8 103.8 107.9 89.9 
45 88.3 92.3 96.4 100.4 104.5 108.6 90.4 
46 88.8 92.9 97.0 101.1 105.2 1p9.3 91.0 
47 89.3 93.5 97.6 101.7 105.8 109.9 91.5 

48 89.9 94.0 98.2 102.3 106.4 110.6 92.1 
49 90.4 94.6 98.7 102.9 107.1 111.2 92.6 
50 90.9 95.1 99.3 103.5 107.7 111.9 93.2 
51 91.4 95.6 99.8 104.1 108.3 112.5 93.7 
52 91.9 96.1 100.4 104.7 108.9 113.2 94.2 
53 92.4 96.6 101.0 105.3 109.5 113.8 94.8 

54 92.9 97.2 101.5 105.8 110.1 114.4 95.2 
55 93.3 97.7 102.1 106.4 110.7 115.1 95.8 
56 93.8 98.2 102.6 107.0 111.3 115.7 96.3 
57 94.3 98.7 103.1 107.5 111.9 116.3 96.8 
58 94.8 99.2 103.6 108.1 112.5 116.9 97.3 
59 95.2 99.7 104.1 108.6 113.1 117.6 97.7 
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Table 2 (cont.) 

Age -3SD -2SD -lSD Median +lSD +2SD 90% of median 
mo em em em em em em em 

60 95.6 100.1 104.7 109.2 113.7 118.2 98.3 
61 96.1 100.6 105.2 109.7 114.3 118.8 98.7 
62 96.6 101.1 105.7 110.2 114.8 119.4 99.2 
63 97.0 101.6 106.2 110.8 115.4 120.0 99.7 
64 97.4 102.1 106.7 111.3 116.0 120.6 100.2 
65 97.8 102.5 107.2 111.8 116.5 121.2 100.6 

66 98.3 102.9 107.7 112.4 117.0 121.8 10i.2 
67 98.7 103.4 108.2 112.9 117.6 122.3 101.6 
68 99.1 103.9 108.6 113.4 118.1 122.9 102.1 
69 99.5 104.3 109.1 113.9 118.7 123.5 102.5 
70 99.9 104.8 109.6 114.4 119.2 124.1 103.0 
71 100.3 105.2 110.1 114.9 119.7 124.6 103.4 

72 100.7 105.6 110.5 115.4 120.3 125.2 103.9 
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Table 3 

Reference Weights for Age 0-72 months Sexes combined 

Age -3SD -2SD -lSD Median +lSD +2SD 80% of median 
mo em em em em em em em 

0 1.9 2.4 2.8 3.3 3.7 4.2 2.6 
1 2.2 2.9 3.5 4.2 4.8 5.4 3.4 
2 2.6 3.4 4.2 5.0 5.7 6.5 4.0 
3 3.2 4.0 4.9 5.7 6.6 7.4 4.6 
4 3.7 4.6 5.5 6.4 7.3 8.1 5.1 
5 4.2 5.2 6.1 7.0 7.9 8.8 5.6 

6 4.8 5.7 6.6 7.5 8.5 9.4 6.0 
7 5.2 6.2 7.1 8.0 9.0 10.0 6.4 
8 5.6 6.6 7.5 8.5 9.5 10.5 6.8 
9 6.0 6.9 7.9 8.9 9.9 10.9 7.1 

10 6.3 7.3 8.3 9.2 10.3 11.3 7.4 
11 6.6 7.6 8.6 9.6 10.6 11.7 7.7 

12 6.8 7.8 8.8 9.9 11.0 12.0 7.9 
13 7.0 8.0 9.1 10.1 11.2 12.3 8.1 
14 7.1 8.2 9.3 10.4 11.5 12.6 8.3 
15 7.3 8.4 9.5 10.6 11.7 12.8 8.5 
16 7.4 8.5 9.7 10.8 11.9 13.1 8.6 
17 7.5 8.7 9.8 11.0 12.2 13.3 8.8 

18 7.6 8.8 10.0 11.2 12.4 13.5 9.0 
19 7.8 8.9 10.2 11.4 12.6 13.7 9.1 
20 7.9 9.1 10.3 11.5 12.8 14.0 9.2 
21 8.1 9.3 10.5 11.7 13.0 14.2 9.4 
22 8.2 9.4 10.6 11.9 13.2 14.4 9.5 
23 8.3 9.6 10.8 12.1 13.4 14.6 9.7 

24 8.5 9.7 11.0 12.2 13.6 15.0 9.8 
25 8.6 9.9 11.1 12-.4 13.8 15.2 9.9 
26 8.7 10.0 11.3 12.6 14.0 15.5 10.1 
27 8.8 10.1 11.5 12.7 14.2 15.7 10.2 
28 9.0 10.3 11.6 12.9 14.3 16.0 10.3 
29 9.1 10.4 11.8 13.1 14.5 16.2 10.5 

30 9.2 10.5 11.9 13.3 14.7 16.4 10.6 
31 9.3 10.7 12.1 13.5 14.9 16.7 10.8 
32 9.4 10.8 12.2 13.7 15.1 16.9 11.0 
33 9.5 11.0 12.4 13.8 15.3 17.1 11.0 
34 9.6 11.1 12.5 14.0 15.5 17.3 11.2 
35 9.7 11.2 12.7 14.2 15.7 17.5 11.4 
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Table 3(cont.) 

Age -3SD -2SD -lSD Median +lSD +2SD 80% of median 
mo em em em em em em em 

36 9.8 11.3 12.8 14.3 15.9 17.8 11.4 
37 9.9 11.4 13.0 14:.6 16.5 18.4 11.7 
38 10.0 11.6 13.1 14.7 16.7 18.6 11.8 
39 10.1 11.7 13.3 14.9 16.9 18.8 11.9 
40 10.2 11.8 13.4 15.1 17.1 19.1 12.1 
41 10.3 11.9 13.6 15.2 17.2 19.3 12.2 

42 10.4 12.0 13.7 15.4 17.4 19.5 12.3 
43 10.5 12.2 13.9 15.5 17.6 19.7 12.4 
44 10.6 12.3 14.0 15.7 17.8 19.9 12.6 
45 10.7 12.4 14.2 15.9 18.0 20.2 12.7 
46 10.8 12.5 14.3 16.1 18.2 20.4 12.9 
47 10.9 12.6 14.4 16.2 18.4 20.6 13.0 

48 11.0 12.8 14.6 16.4 18.5 20.8 13.1 
49 11.0 12.9 14.7 16.5 18.7 21.0 13.2 
50 11.1 13.0 14.8 16.6 18.9 21.2 13.3 
51 11.2 13.1 14.9 ].6.8 19.1 21.4 13.4 
52 11.3 13.2 15.1 17.0 19.3 21.6 13.6 
53 11.4 13.3 15.2 17.1 19.5 21.8 13.7 

54 11.5 13.5 15.4 17.3 19.7 22.0 13.8 
55 11.7 13.6 15.5 17.5 19.9 22.3 14.0 
56 11.7 13.7 15.6 17.6 20.0 22.5 14.1 
57 11.8 13.8 15.8 17.7 20.2 22.7 14.2 
58 11.9 13.9 15.9 17.9 20.4 22.9 14.3 
59 12.0 14.0 16.0 18.0 20.6 23.2 14.4 

60 12.1 14.1 16.2 18.2 20.8 23.4 14.6 
61 12.2 14.3 16.3 18.3 21.0 23.6 14.6 
62 12.3 14.4 16.5 18.5 21.2 23.9 14.8 
63 12.4 14.5 16.6 18.7 21.4 24.1 15.0 
64 12.5 14.6 16.7 18.8 21.6 24.3 15.0 
65 12.6 14.7 16.9 19.0 21.8 24.6 15.2 

66 12.7 14.8 17.0 19.2 22.0 24.8 15.4 
67 12.8 15.0 17.1 19.3 22.2 25.1 15.4 
68 12.9 15.1 17.2 19.5 22.4 25.3 15.6 
69 13.0 15.2 17.4 19.6 22.6 25.6 15.7 
70 13.1 15.3 17.5 19.8 22.8 25.9 15.8 
71 13.2 15.4 17.7 20.0 23.0 26.1 16.0 

72 13.3 15.5 17.9 20.1 23.3 26.4 16.1 
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Table 4 

Reference Weights for Length 49-85 ems Sexes combined 

Length -3SD -2SD -lSD Median +lSD +2SD 80% of median 
em kg kg kg kg kg kg kg 

49 2.2 2.6 2.9 3.3 3.7 4.1 2.6 
50 2.3 2.6 3.0 3.1 3.8 4.3 2.7 
51 2.3 2.7 3.1 3.5 4.0 4.5 2.8 
52 2.4 2.8 3.3 3.7 4.2 4.8 3.0 
53 2.5 3.0 3.4 3.9 4.5 5.0 3.1 
54 2.7 3.1 3.6 4.1 4.7 5.3 3.3 
55 2.8 3.3 3.8 1.3 5.0 5.5 3.4 
56 3.0 3.5 4.0 4.6 5.2 5.8 3.7 
57 3.1 3.7 4.3 4.8 5.5 6.1 3.8 
58 3.3 3.9 4.5 5.1 5.8 6.4 4.1 
59 3.5 4.1 4.8 5.4 6.0 6.7 4.8 

60 3.7 4.4 5.0 5.6 6.3 7.0 4.5 
61 4.0 4.6 5.3 5.9 6.6 7.3 4.7 
62 4.2 4.9 5.5 6.2 6.9 7.6 5.0 
63 4.5 5.1 5.8 6.5 7.2 7.9 5.2 
64 4.7 5.4 6.1 6.8 7.5 8.2 5.4 
65 4.9 5.6 6.4 7.1 7.8 8.6 5.7 
66 5.2 5.9 6.6 7.4 8.1 8.9 5.9 
67 5.4 6.1 6.9 7.6 8.4 9.2 6.1 
68 5.7 6.4 7.2 7.9 8.7 9.5 6.3 
69 5.9 6.7 7.4 8.2 9.0 9.8 6.6 

70 0.2 6.9 7.7 8.G 9.3 10.1 6.8 
71 6.4 7.2 8.0 8.7 9.6 10.4 7.0 
72 6.6 7.4 8.2 9.0 9.8 10.7 7.2 
73 6.8 7.7 8.5 9.2 10.1 10.9 7.4 
74 7.0 7.9 8.7 9.5 10.4 11.2 7.6 
75 7.2 8.1 8.9 9.7 10.6 11.4 7.8 
76 7.4 8.3 9.1 9.9 10.8 11.7 7.9 
77 7.6 8.5 9.3 10.2 11.0 11.9 8.2 
78 7.8 8.7 9.5 10.4 11.3 12.2 8.3 
79 8.0 8.9 9.7 10.6 11.5 12.4 IUS 

80 8.2 9.0 9.9 10.8 11.7 12.6 8.6 
81 8.3 9.2 10.1 11.0 11.9 12.9 8.8 
82 8.5 9.4 10.3 11.2 12.1 13.1 9.0 
83 8.7 9 6 10.5 11.4 12.3 13.3 9.1 
84 8.9 9.8 10.7 11.6 12.5 13.5 9.3 
85 9.0 9.9 10.8 11.8 12.8 13.7 9.4 
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Table 5 

Reference Weights for Height 75-125 ems Sexes combined 

Height -3SD -2SD -lSD Median +lSD +2SD 80% of median 
em hg hg hg hg kg hg kg 

75 6.9 7.9 8.9 9.9 11.2 12.5 7.9 
76 7.1 8.1 9.1 10.2 11.5 12.7 8.2 
77 7.3 8.4 9.4 10.4 11.7 12.9 8.3 
78 7.5 8.6 9.6 10.6 11.9 13.1 8.5 
79 7.7 8.7 9.8 10.8 12.1 13.4 8.6 
80 7.9 8.9 10.0 11.0 12.3 13.6 8.8 
81 8.1 9.1 10.2 11.2 12.5 13.8 9.0 
82 8.2 9.3 10.4 11.4 12.7 14.0 9.1 
83 8.4 9.5 10.5 11.6 12.9 14.3 9.3 
84 8.6 9.7 10.7 11.8 13.1 14.5 9.4 

85 8.7 9.8 10.9 12.0 13.3 14.7 9.6 
86 8.9 10.0 11.1 12.2 13.5 15.0 9.8 
87 9.1 10.2 11.3 12.4 13.8 15.2 9.9 
88 9.2 10.4 11.5 12.6 14.0 15.4 10.1 
89 9.4 10.6 11.7 12.8 14.2 15.7 10.2 
90 9.6 10.8 11.9 13.0 14.5 15.9 10.4 
91 9.8 10.9 12.1 13.2 14.8 16.2 10.6 
92 10.0 11.1 12.3 13.4 15.0 16.5 10.8 
93 10.1 11.4 12.6 13.8 15.3 16.8 11.0 
94 10.3 11.6 12.8 14.0 15.5 17.1 11.2 

95 10.5 11.8 13.0 14.2 15.8 17.5 11.4 
96 10.7 12.0 13.3 14.5 16.1 17.8 11.6 
97 10.9 12.2 13.5 14.8 16.4 18.1 11.8 
98 11.1 12.4 13.7 15.2 16.7 18.3 12.1 
99 11.3 12.6 14.0 15.3 16.9 18.6 12.2 

100 11.5 12.8 14.2 15.6 17.2 18.9 12.5 
101 11.7 13.1 14.5 15.9 17.5 19.2 12.7 
102 11.9 13.3 14.7 16.1 17.8 19.5 12.9 
103 12.1 13.5 15.0 16.4 18.1 19.8 13.1 
104 12.3 13.8 15.2 16.7 18.4 20.1 13.4 

105 12.5 14.0 15.5 17.0 18.7 20.4 13.6 
106 12.7 14.2 15.7 17.2 19.0 20.7 13.8 
107 13.0 14.5 16.0 17.5 19.3 21.1 14.0 
108 13.2 14.7 16.3 17.9 19.7 21.4 14.3 
109 13.4 15.0 16.6 18.2 20.0 21.8 14.6 
110 13.7 15.3 16.9 18.5 20.3 22.1 14.8 
111 13.9 15;6 17.2 18.8 20.7 22.5 15.0 
112 14.2 15.9 17.5 19.2 21.1 22.9 15.4 
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Table 5 (cont.) 

Reference Weights for Height 75-125 ems Sexes combined 

Height -3SD -2SD -lSD Median +lSD +2SD 80% of median 
em kg kg kg kg kg kg kg 

113 14.5 16.2 17.8 19.5 21.4 23.4 15.6 
114 14.8 16.5 18.1 19.8 21.8 23.8 15.8 

115 15.0 16.8 18.5 20.2 22.3 24.3 16.2 
116 15.3 17.1 18.8 20.5 22.7 24.8 16.4 
117 15.6 17.4 19.2 20.9 23.1 25.3 16.7 
118 15.9 17.7 19.5 21.3 23.5 25.8 17.0 
119 16.2 18.0 19.9 21.7 24.0 26.4 17.4 
120 16.5 18.4 20.2 22.0 24.5 27.0 17.6 
121 16.8 18.7 20.6 22.4 25.0 27.6 17.9 
122 17.1 19.1 21.0 22.9 25.6 28.3 18.3 
123 17.4 19.4 21.3 23.3 26.1 28.9 18.6 
124 17.8 19.8 21.7 23.8 26.7 29.7 19.0 

125 18.1 20.2 22.2 24.2 27.3 :30.3 19.4 



Table 6 

Height for Age 5 -10 years Males and Females 

M a l e s Age 
F em ales 

-2SD -1SD Median +1SD +2SD yr -2SD -1SD Median +1SD +2SD 

em em em em em em em em em em 

100.7 105.3 109.9 114.5 119.1 5 99.5 104.0 108.4 i 112.8 117.2 

103.6 108.4 113.1 117.8 122.6 5 1/2 102.2 106.9 111.6 I 116.2 120.9 

106.4 111.2 116.1 121.0 125.8 6 104.8 109.7 114.6 119.6 124.5 

109.0 114.0 119.0 123.9 128.9 6 1/2 107.2 112.4 117.6 122.9 128.1 

111.5 116.6 121.7 126.8 131.9 7 109.6 115.1 120.6 126.1 131.6 

113.9 119.1 124.4 129.6 134.8 7 1/2 112.0 117.7 123.5 129.3 135.0 

116.3 121.6 127.0 132.3 137.7 8 114.3 120.4 126.4 132.4 138.5 

118.6 124.1 129.6 135.1 140.6 8 1/2 116.7 123.0 129.3 135.6 141.9 

120.8 126.5 132.2 137.8 143.5 9 119.2 125.7 132.2 138.7 145.3 

223.1 128.9 134.8 140.7 146.6 9 1/2 121.8 128.5 135.2 141.9 148.6 

125.3 131.4 137.5 143.6 149.7 10 124.6 131.5 138.3 145.1 152.0 



Table 7 

Weight for Age 5-10 years Males and Females 

M a 1 e s F em ales 

-2SD -lSD Median +lSD +2SD 
Age 

-2SD -lSD Median +lSD +2SD 
kg kg kg kg kg 

yr 
kg kg kg kg kg 

14.4 16.6 18.7 21.1 23.5 5 13.8 15.7 17.7 20.4 23.2 

15.2 17.4 19.7 22.3 25.0 5 1/2 14.4 16.5 18.6 21.6 24.6 

16.0 18.4 20.7 23.6 26.6 6 15.0 17.3 19.5 22.9 26.2 

16.8 19.3 21.7 25.0 28.3 6 1/2 15.6 18.1 20.6 24.3 28.0 

17.6 20.2 22.9 26.5 30.2 16.3 19.1 21.8 26.0 30.2 

18.4 21.2 24.0 28.2 32.3 7 1/2 17.1 20.2 23.3 28.0 32.7 

19.1 22.2 25.3 30.0 34.6 17.9 21.4 24.8 30.2 35.6 

19.8 23.2 26.7 31.9 37.2 8 1/2 18.8 22.7 26.6 32.7 38.7 

20.5 24.3 28.1 34.0 39.9 19.7 24.1 28.5 35.3 42.1 

21.3 25.5 29.7 36.3 42.9 9 1/2 20.8 25.6 30.5 38.0 45.6 

22.1 26.8 31.4 38.7 46.0 10 21.9 27.2 32.5 40.9 49.2 



Table 8 

Weight fo:r Height 95-145 ems Males and Females 

M a l e s I Females 

-2SD -1SD Median +1SD +2SD 
Height 

-2SD I -lSD Median +lSD +2SD 
kg kg kg kg kg I 

em kg kg kg kg kg 

11.9 13.1 14.4 15.9 17.5 95 11.6 12.9 14.1 15.7 17.4 

12.1 13.4 14.6 16.2 17.8 96 11.8 13.1 14.4 16.0 17.7 

12.3 13.6 14.9 16.5 18.1 97 12.1 13.3 14.6 16.3 18.0 

12.5 13.8 15.2 16.8 18.4 98 12.3 13.6 14.9 16.6 18.2 

12.7 14.1 15.4 17.0 18.7 99 12.5 13.8 15.1 16.8 18.5 

12.9 14.3 15.7 17.3 19.0 100 12.7 14.0 15.4 17.1 18.8 

13.2 14.6 16.0 17.6 19.3 101 12.9 14.3 15.7 17.4 19.1 

13.4 14.8 16.3 17.9 19.6 102 13.1 14.5 15.9 17.7 19.4 

13.6 15.1 16.5 18.2 19.9 103 13.3 14.8 16.2 17.9 19.7 

13.9 15.4 16.8 18.5 20.2 104 13.6 15.0 16.5 18.2 20.0 

14.1 15.6 17.1 18.8 20.5 105 13.8 15.3 16.8 18.5 20.3 

14.4 15.9 17.4 19.1 20.8 106 14.0 15.5 17.0 18.8 20.6 

14.7 16.2 17.7 19.4 21.1 107 14.3 15.8 17.3 19.2 21.0 

14.9 16.5 18.1 19.8 21.5 108 14.5 16.1 17.6 19.5 21.3 

15.2 16.8 18.4 20.1 21.8 109 14.8 16.4 17.9 19.8 21.7 

15.5 17.1 18.7 20.5 22.2 110 15.0 16.6 18.2 20.1 22.0 

15.8 17.4 19.0 20.8 22.6 111 15.3 16.9 18.6 20.5 22.4 

16.1 17.7 19.4 21.2 23.0 112 15.6 17.2 18.9 20.9 22.8 

16.4 18.0 19.7 21.6 23.4 113 15.9 17.5 19.2 21.2 23.3 

16.7 18.3 20.0 21.9 23.9 114 16.2 17.9 19.6 21.6 23.7 



Table 8 (cont.) 

M a 1 e 11 Females 
Height 

-2SD -1SD Median +1SD +2SD em -2SD -1SD Median +lSD +2SD 
kg kg kg kg kg ; kg kg kg kj;! ke 

17.0 18.7 20.4 22.4 24.3 115 16.5 18.2 19.9 22.1 24.2 

17.3 19.0 20.7 22.8 24.8 116 16.8 18.5 20.3 22.5 24.7 

17.6 19.4 21.1 23.2 25.3 117 17.1 18.9 20.6 22.9 25.2 

17.9 19.7 21.5 23.6 25.8 118 17.4 19.2 21.0 23.4 25.8 

18.3 20.1 21.9 24.1 26.4 119 17.7 19.6 21.4 23.9 26.4 

18.6 20.4 22.2 24.6 26.9 120 18.1 19.9 21.8 24.4 27.0 

18.9 20.8 22.6 25.1 27.5 121 18.4 20.3 22.2 24.9 27.6 

19.3 21.2 23.0 25.6 28.2 122 18.8 20.7 22.7 25.5 28.3 

19.6 21.5 23.5 26.1 28.8 123 19.1 21.1 23.1 26.1 29.0 

20.0 21.9 23.9 26.7 29.5 124 19.5 21.5 23.6 26.7 29.8 

20.4 22.3 24.3 27.2 30.1 125 19.9 22.0 24.1 27.3 I 30.5 

20.7 22.8 24.8 27.8 30.9 126 20.3 22.4 24.6 28.0 31.4 

21.1 23.2 25.2 28.4 31.6 127 20.6 22.9 25.1 28.7 32.2 

21.5 23.6 25.7 29.0 32.3 128 21.0 23.3 25.7 29.4 33.2 

21.9 24.1 26.2 29.7 33.1 129 21.4 23.8 26.2 30.2 34.1 

22.3 24.5 26.7 30.3 33.9 130 21.9 24.3 26.8 31.0 35.1 

22.7 25.0 27.3 31.0 34.8 131 22.3 24.8 27.4 31.8 36.2 

23.1 25.5 27.8 31.7 35.6 132 22.7 25.4 28.0 32.7 37.3 

23.5 25.9 28.4 32.4 36.5 133 23.1 25.9 28.7 33:6 38.4 

23.9 26.4 29.0 33.2 37.4 134 23.6 26.5 29.4 34.5 39.6 



24.4 27.0 29.6 34.0 38.3 135 24.0 27.0 30.1 35.5 40.9 
24.8 27.5 30.2 34.7 39.3 136 24.5 27.6 30.8 36.5 42.2 
25.2 28.0 30.9 35.6 40.3 137 24.9 28.2 31.5 37.6 43.6 
25.7 28.6 31.5 36.4 41.3 138 
26.1 29.2 32.2 37.3 42.3 139 
26.6 29.8 33.0 38.2 43.4 140 
27.0 30.4 33.7 39.1 44.4 141 
27.5 31.0 34.5 40.0 45.5 142 
27.9 31.6 35.3 41.0 46.7 143 
28.4 32.3 36.1 42.0 47.8 144 
28.9 32.9 37.0 43.0 49.0 145 
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Table 9 

Mid-Upper Arm Circumference by Age 

0-60 months 5-17 years 
Age Sexes combined Age Males Females 
mo 

Reference 85% of 
yr 

Reference Reference 
value 1 reference value value 

em em em em 

0 10.4 8.8 5 17.0 17.0 

1 11.3 9.6 51/2 17.1 17.1 

2 12.3 10.4 6 17.3 17.3 

3 13.3 11.3 7 17.8 17.8 

4 13.9 11.8 8 18.4 18.4 

5 14.4 12.2 9 19.0 19.1 

6 14.7 12.5 10 19.7 19.9 

7 15.0 12.8 11 20.4 20.7 

8 15.2 12.9 12 21.2 21.5 

9 15.4 13.1 13 22.4 22.4 

10 15.6 13.2 14 23.4 23.2 

11 15.7 13.3 15 25.0 24.4 

16 26.0 24.7 
12-23 16.0 13.6 17 26.8 24.9 
24-35 16.4 13.9 

36-47 16.6 14.1 

48-59 16.8 14.3 

1 These reference values were constructed by smoothing the curve of the values 
from Polish children given by Wolanski in Jelliffe (1966). At the time of 
printing no better values are available. Based on the information of many 
studies it is considered that 85% of reference is a suitable cut-off value for 
'undernutrition' among preschoolers. 
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Recipes Suitable for Young Children ( 1) 

The quantity of each raw ingredient is given in grams and in household 
measures (p. 231). 

1. 

2. 

3. 

Rice 
Mung/dhal 
Ghee/oil 

50 
50 

5 

1. Mix rice and dhal; wash once or twice. 

1/4 cup 
1/3 cup 
1 tsp 

2. Add water and cook slowly in covered pan until rice is soft and water is 
absorbed. 

3. Add ghee and salt to taste. 
(Indian, 340 kcal) 

Rice 
Pulse 
Egg 
Ghee/Oil 

50 
50 
25 

5 

1. Mix rice and pulse and wash once or twice. 

1/4 cup 
1/3 cup 
1/2 pc 
1 tsp 

2. Add water and cook slowly in covered pan until rice is soft and water 
is almost absorbed. 

3. Stir in beaten egg and add salt to taste. 
4. Mix well. 

(Indian, 360 kcal) 

Rice/Barley 
Egg 
Vegetables, green, leafy 
Sesame seed oil 
Sesame seeds 
Garlic 
Sugar 

60 
25 
10 

5 
2 

1/4 cup 
1/2 pc 
1/2 cup 
1 tsp 
1/2 tsp 
1-2 segments 
(to taste) 

1. Wash rice and cook in water about 1 1/2 times its volume until just soft. 
2. Blanch green leaves for about 1 minute in a small amount of boiling 

water. Drain off water and chop as desired. Add oil, sesame seeds, sugar, 
soy sauce, and garlic. Serve with rice. 

3. Egg custard: Beat the egg with an equal volume of water. Add season
ings such as sesame seeds, nuocnam, green onion, etc. Steam or cook in a 
double boiler until set (sometimes a little minced meat, soybean curd, 
and chopped onion are used). 
(Korean, 300 kcal) 
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4. 

5. 

6. 

7. 

Rice/Barley 90 1/2 cup 
Spinach 60 2 cups 
Fish, fresh, fillet 30 2 tbsp 
Banana 40 1 pc (med) 
Oil 5 1 tsp 
Soy sauce (to taste) 

1. Boil the rice in amount of water enough to be absorbed by the time the 
rice is soft. Dice the fish and add to the rice. Season with salt. 

2. Chop the spinach. Add the oil and soy sauce to taste. Cook for a few 
minutes until just tender and serve with the rice. 
(Korean, 465 kcal) 

Rice 
Fish, fresh 
Mustard leaves 
Soybean, fermented 
Peanut oil or lard 
Ginger 

80 
25 
40 

5 
5 

1/3 cup 
1 pc (small) 
1/2 cup 
1 tsp 
1 tsp 
(to taste) 

1. Cook the mustard leaves in a small amount of water. 
2. Steam the fish with ginger and mashed soybean. 
3. Cook rice and serve with vegetables and fish. 

(Malaysian, 370 kcal) 

Rice 75 
Fish, fresh 50 
Spinach 30 
Yam 30 
Oil 15 
Onion 30 
Tomato 75 
Ginger 

1/3 cup 
1 pc (med) 
1 cup 
1/3 cup 
1 tbsp 
1 cup 
1 pc (big) 
(to taste) 

1. Wash rice and cook slowly in water about 3 times its volume until all. 
:water is absorbed and the rice is soft. 

2. Salt the fish. Chop the vegetables. Grind the ginger. 
3. Heat oil in pan and add the ginger; onion, fish and yam. 
4. Add 2 to 3 cups of rice water. When it begins to boil, add spinach and 

tomatoes. Add salt to taste. Boil for 5 minutes and serve. 
(Filipino, 425 kcal) 

Rice 
Fish, dried 
Sweet potato leaves 
Papaya fruit, unripe 
Soy sauce 

60 
5 

30 
60 

1/3 cup 
6-7 pc (small) 
1 cup 
1 slice 
(to taste) 



8. 

9. 

10. 
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1. Cook the rice slowly until all the water is absorbed. Season with the soy 
sauce. 

2. Fry the dried fish in oil until crisp. Pound the cooked fish and, if possi
ble, pass it through the coarse sieve. 

3. Boil potato leaves in a little water seasoned with salt until soft. Cut or 
chop and serve with rice and the fish. 

4. Prepare and serve the papaya raw. 
(Malaysian, 380 kcal) 

Rice 
Vegetables, green, leafy, chopped 
Pork, lean 
Oil 
Garlic, soy sauce, onions 

50 
40 
25 
10 

1/4 cup 
11/2 cups 
1 matchbox 
2 tsp 
(to taste) 

1. Cook rice slowly until all water is absorbed. Season with soy sauce. 
2. Brown lightly minced garlic in the oil. Add the chopped pork and cook 

gently. Add the chopped vegetables to the pork with a little water, salt 
to taste and chopped onions. Cover and cool until soft. Serve with rice. 
(Malaysian, 360 kcal) 

Rice 
Mung beans, green 
Vegetables, dark green, leafy 
Lean pork, minced or ground 
Tomatoes 
Fat 
Garlic, minced 

40 
20 
20 
25 
50 

5 

1/5 cup 
2 tbsp 
1 cup 
1 matchbox 
1 pc (med) 
1 tsp 
1-2 segments 

1. Cook rice slowly in water approximately 3 times its volume until all 
water is absorbed and the rice is soft. 

2. Boil the mung beans until just soft. Brown lightly the garlic in some fat, 
add the pork and cook until just brown. Add the chopped tomatoes and 
cook a little more. Add the cooked beans and enough boiling water to 
get the right consistency. Add the vegetables. Cover, bring back to a boil 
and cook quickly. Add salt to taste and serve hot with the rice. 
(Filipino, 370 kcal) 

Sweet potato 
Fish, fresh sea. fillet 
Vegetables, dark green, leafy 
Coconut, shredded 
Bananas 

1. Prepare the coconut milk. 

100 
20 
60 
50 
60 

1 pc, 105 x 65 
11/2 tbsp 
2 cups 
4 tbsp 
1 pc (big) 

2. Peel the sweet potato, cut in pieces and put in a pot with half the coco
nut milk and a small amount of water and a little salt. Cook until soft 
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11. 

(about 20 minutes). Serve as such or mash with any leftover cooking 
liquid. 

3. Put the leaves in the pot and the rest of the coconut milk, a little water, 
salt and a little onion for added flavor. Cook gently for about 20 min
utes. 

4. Remove any visible bones from the fish and place on top of the vegeta
bles. Continue cooking for another 10 minutes. When cooked, serve with 
the sweet potato. All fluids should be absorbed during cooking. 

5. Banana is served at the end of the meal. 
(Tongan, 420 kcal) 

Rice/Barley 
Egg 
Fish, fresh 
Vegetables, dark green, leafy 
Carrot 
Soybean sauce 

100 
25 
15 
10 
10 

1/2 cup 
1/2 pc 
1 pc (small) 
1/2 cup 
11/2 tbsp 
(to taste) 

1. Cook rice in water about twice its volume until soft. 
2. Stew the fish slowly with soy sauce and serve. 
3. Cut cabbage and carrot into small pieces. Put into boiling water and cook 

for 5 minutes. Beat egg and put in, stirring constantly. Cook for 3 minutes 
more. Add soy sauce and serve as soup. 
(Korean, 430 kcal) 

Recipes Using Foods Donated by International Agencies (2) 

1. Potato-Oatmeal Soup 

Meat stock* 
Rolled oats, uncooked 
Potatoes, diced 
Carrots, diced 
Celery, chopped 
Tomatoes, cooked 
Salt 
Pepper 

560 
108 
200 
100 

40 
90 

4 

4 cups 
1/2 cup 
2 cups 
1 cup 
1/2 cup 
1 cup 
1 tsp 
dash 

1. Place 4 cups meat stock in saucepan. Add potatoes, onions, carrots 
and celery and bring to boil. 

2. Add rolled oats, stirring constantly. 
3. Simmer for 20 minutes or until vegetables are tender, stirring occa

sionally. 
4. Add tomatoes and seasoning. Serve hot. 

* Meat stock may be made with bouillon cubes or meat extract. 
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2. Rolled oats with coconut milk 

Mung beans 
Rolled oats 
Coconut milk, thin 
Coconut milk, thick 
Sugar 

165 
432 
600 
120 
152 

3/4 cup 
2 cup's 
2 1/2 cups 
1/2 cup 
1 cup 
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1. Roast the mung beans until brown. Break the grains with a rolling pin or 
pestle and separate the hull by winnowing. 

2. Boil the coconut milk and add the mung beans. 
3. Add the rolled oats. Allow to boil for 5 minutes more, stirring constantly 

to avoid scorching. 
4. Add sugar. 
5. Serve with thick coconut milk. 

3. Corn Soy Milk (CSM) with vegetables 
(For 6 servings) 

Vegetables (any one or combination of 2 Vc'\getables) 
1. Com Soy Milk (CSM) 240 1 cup 
2. Snapbean green pods 150 2 cups 
3 Squash 130 1 1/3 cups 
4. Squash 100 1 cup 

and Chinese cabbage 25 1/2 cup 
5. Sweet potatoes (yellow) 100 1 cup 

and sweet potato leaveB 25 1/2 cup 
6. Taro 95 1 cup 

and Okra 45 1/3 cup 
7. Mung bean 50 5 tbsp 

Oil 45 3 tbsp 
Onion 65 1/2 pc (med) 
Fish sauce 10 2 tsp 
Salt 24 2 tbsp 
Garlic, minced 1 segment 
Water 1·2 cups 

1. Prepare CSM according to this basic recipe: 
a. Place 2 cups water in bowl and add CSM slowly, stirring constantly 

to prevent lumps. 
b. Boil 4 cups of water. 
c. Add CSM to boiling water and cook until done (20·30 minutes). 

2. Saute garlic and onions. 
3. Add finely cut vegetables and fish sauce. Cover. Simmer. 
4. Add water to desired consistency. Add salt. Cook until done. 
5. Add vegetable mixture to boiling CSM mixture and mix. Serve hot. 
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Useful Conversion Figures 

1. Length 
1 m = 100 em = 1000 mm 

1 in= 2.54 em 1 em= 0.394 in 
1 ft = 12 in = 30.48 em = 0.305 m 
1 yd = 3 ft = 91.44 em = 0.9144 m 

1 m = 100 em = 39.4 in = 3.28 ft 

2. Volume 
11 = 1000 ml 

Imperial u.s. 
1 fl oz = 28.4 ml 1 fl oz = 29.56 ml 
1 pint = 20 fl oz = 568 ml 
1 quart= 2 pints= 1.136 l 

1 pint= 16 fl oz = 473 ml 

1 gallon = 4 quarts= 4.555 1 
1 quart= 2 pints= 0.946 l 
1 gallon = 4 quarts= 3.784 l 

1liter = 1.761 pints 1 liter= 2.114 pints 
1 standard cup= 8 fl oz = 236.5 ml 

3. Weight 

1 oz 28.35 g 

1 kg= 1000 g 
1 g = 1000 mg 
1 mg = 1000 meg 

1 g = 0.0353 oz 
1lb = 16 oz = 453.6 g 1 kg 35.3 oz = 2.205 lb 

4. Energy 

1 kcal (Cal or large calorie)= 4.184 joules (J) 
1000 kcal = 4.184 megajoules (MJ) 

1 g carbohydrate yields approximately 4 kcal 
1 g protein yields approximately 4 kcal 
1 g fat yields approximately 9 kcal 
1 g alcohol yields approximately 7 kcal 

5. Vitamin A 

1 retinol equivalent = 1 meg retinol 
6 meg .8 -carotene 

1 J = 0.239 kc..tl 
1 MJ = 239 kcal 

or 17 J 
or 17 J 
or 28 J 
or 29 J 

12 meg other active carotenoids 

· R · 1 · 1 · 1 (meg .8-carotene) . . etmo eqUiva ents = meg retmo = · 
6 

1 International Unit (I. U.)::::0.3 meg retinol 
0.6 meg ,8 - carotene 

:. International Units = (meg retinol) + (meg ,8 -carotene) 
3.3 1.65 
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Appendix 7 

Useful Publications, Journals and Sources of Educational Aids 

Publications:a 

Bailey, K.V. 1975. Manual on public health nutrition. WHO Regional Office for 
Africa. Brazzaville. 79p. 

Beaton, G.H., and J.M. Bengoa, (ed.). 1976. Nutrition in preventive medicine. 
WHO Monogr. Series, No. 62, Geneva. 590p. $43. 

Cameron, M., and Y. Hofvander. 1976. Manual on feeding infants and young 
children. 2nd ed. United Nations, New York, N.Y. 10017. 184p. 

Claudio, B., M.S. Oliveros, and G.P. Dimaano. 1976. Basic nutrition for Fili· 
pinos. Merriam School and Office Supplies, Manila. 300p. $3. 

Dunn, J.T., and G.A. Medeiros·Neto, (ed.). 1974. Endemic goitre and cretinism 
-continuing threats to world health. Pan Amer. Hlth. Org. 304p. $5. 

FAO. 1969. Manual on food and nutrition policy. FAO Nutr. Studies, No. 22, 
Rome. 95p. 

FAO. 1971. Food and nutrition education in the primary school- a guide to 
its introduction. FAO Nutr. Studies, No. 25, Rome. 107p. $4. 

FAO/WHO. 1974. Handbook on human nutritional requirements. FAO Nutr. 
Studies, No. 28; WHO Monogr. Series, No. 61, Geneva. 70p. $7. 

FAO/WHO. 1976. Food and nutrition strategies in national development. FAO 
Nutr. Meetings Rep. Series, No. 56, Rome; WHO Tech. Rep. Series, No. 
584, Geneva. 64p. $4. 

Jelliffe, D.B. 1966. The assessment of the nutritional status of the community. 
WHO Monogr. Series, No. 53, Geneva. 27lp. $25. 

Jelliffe, D.B., and P. Stanfield. 1978. Infant nutrition in the subtropics and 
tropics. 3rd ed. WHO, Geneva. 

King, M. 1973. A medical laboratory for developing countries. Oxford Univ. 
Press, Kuala Lumpur. $8. 

King, M., F. King, D. Morley, L. Burgess, and A. Burgess. 1972. Nutrition 
for developing countries. Oxford Univ. Press, Nairobi. 240p.$4. 

Koppert, J. 1977. Nutrition rehabilitation - its practical application. Tri-Med 
Books, London. 136p. $2. 

Masefield. G.B. 1967. Food and nutrition procedures in times of disasters. 
F AO Nutr. Studies, No. 21, Rome. 96p. $4. 

McLaren, D.S. 1972. Nutrition and its disorders. Livingstone, London. 280p. 
$6. 

a 
Where known the approximate price in U.S. dollars in mid-1978 is given. 
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McLaren, D.S. (ed.). 1976. Nutrition in the community. John Wiley and Sons, 
London. 393p. 

McLaren, D.S., and D. Burman, (ed.). 1974. Textbook of pediatric nutrition. 
Churchill Livingstone, London. 416p. $40. 

Ministry of Health. 1976. Infant feeding manual. Fiji. 

Nutrition Foundation, International Nutritional Anaemia Consultative Group 
(INACG). 1977. Guidelines for the eradication of iron deficiency anaemia. 
489 5th Ave., New York, N.Y. 10017. 48p. 

Nutrition Foundation, International Vitamin A Consultative Group (IVACG). 
1976. Guidelines for the eradication of vitamin A deficiency and xeroph· 
thalmia. 489 5th Ave., New York, N.Y.10017. 48p. 

Olson, R.E. 197 5. Protein calorie malnutrition. Academic Press, New York. 
467p. $30. 

Papua New Guinea, Dept. Public Health, Nutrition Section. 1975. Nutrition for 
Papua New Guinea. Konedobu. 185p. 

Parkinson, S., and Fiji YWCA Nutrition Committee. 1977. The South Pacific 
handbook of nutrition. Fiji. 

Reh, E. 1962. Manual on household food consumption surveys. F AO Nutr. 
Studies, No. 18, Rome. 96p. $3. 

Ritchie, J.A.S. 1976. Learning better nutrition. FAO Nutr. Studies, No. 20, 
Rome. 264p. $6. 

N. 1976. Health education. African Medical and Research Foundation, 
Rural Health Series 3, Box 30125, Nairobi, 141p. 

Solon, F.S., and R.F. Florentino. (ed.). 1976. Physician's manual on malnu
trition. Nutr. Center Phil., Manila. 130p. $4. 

South Pacific Health Services. 1977. A manual of nutrition. Fiji. 

Swinscow, T.D.V. 1977. Statistics at square one. 2nd ed. British Medical As· 
sociation, London. 86p. $4. 

WHO. 1972. Nutritional anaemias. WHO Tech. Rep. Series, No. 503, Geneva. 
29p. $2. 

WHO. 197 5. Control of nutritional anaemia with special reference to iron 
deficiency. WHO Tech. Rep. Series, No. 580, Geneva. 71p. $3. 

WHO. 1976. Vitamin A deficiency and xerophthalmia. WHO Tech. Rep. Series, 
No. 590, Geneva, 88p. $6. 

WHO. 1976. Methodology of nutritional surveillance. WHO Tech. Rep. Series, 
No. 593, Geneva. 66p. $4. 

WHO. 1976. Treatment and prevention of dehydration in diarrhoeal disease -
guide for use at primary level. Geneva. 31p. $3. 

(A complete list of WHO publications is available from the Western Pacific Re· 
gional Office of WHO. P.O. Box 2932, Manila.) 

Whyte, R.O. 1974. Rural nutrition in Monsoon Asia. Oxford Univ. Press, Kuala 
Lumpur. 296p. 



USEFUL PUBLICATIONS, JOURNALS AND SOURCES OF EDUCATIONAL AIDS 

Winick, M. 1974. Childhood obesity. John Wiley and Sons, New York. 189p. 
$17. 

Journals 

Food and Nutrition. Distribution and Sales Section, F AO, Via delle Terme 
de Caracalla, 00100, Rome. $8 p.a. 

Journal Tropical Pediatrics and Environmental Child Health. 2 Drayson Mews, 
Kensington, London W8. $16 p.a. 

American Journal of Clinical Nutrition. 9650 Rockville Pike, Bethesda, Mary
land, 20014. $34 p.a. 

Nutrition Reviews. The Nutrition Foundation Inc., 888 17th St. N.W. Washing
ton, D.C. 20006. $15 p.a. 

Philippine Journal of Nutrition. cfo Philippine Association of Nutrition, Food 
and Nutrition Research Institute, NSDB, Taft Ave., Manila. 

Organization from whom information and/or teaching aids may be requested 

Xerophthalmia Club 
Nuffield Laboratory of Ophthalmology 
Oxford, United Kingdom 

Helen Keller International 
22 West 17th Street 
New York, N.Y. 10011 
U.S.A. 

Foundation for Teaching Aids at Low Cost 
(TALC) 
Institute of Child Health 
30 Guilford Street, London WClN lEH, 
United Kingdom 

League for International Food Education 
1126 Sixteenth Street N.W. 
Washington, D.C. 20036, U.S.A. 

Salubritas 
1015 Eighteenth Street, N.W. 
Washington, D.C. 20036, U.S.A 

Nutrition Center of the Philippines 
South Superhighway, Makati 
Metro Manila, Philippines 

Publishes notes, letters, 
and short articles in a 
periodic newsletter sent to 
all members. Membership is 
free of charge. 

Offers technical assistance 
in the designs, implementation, 
and evaluation of vitamin A 
intervention programmes. 
Produces good teaching aids. 

Supplies good low cost teaching 
aids including set of slides 
on nutritional and pediatric 
topics. 

Periodic newsletter sent on 
request. 

Provides newsletter, and tech
nical assistance to developing 
countries in designing and 
developing low-cost integrated 
health delivery systems. 

Produces books, pamphlets, 
posters, photographs and slides 
suitable for training purposes 
and nutrition education. 





INDEX 

Administrative Committee on Co
ordination Sub-Committee on 
Nutrition (ACC·SCN), 318 

Aflatoxin, 15, 285, 288, 303, 304 
Age, determination, 197, 212 

and ischaemic heart disease, 
112, 115 

and malnutrition, 119 
and nutrient requirements, 30 

Alcohol, 24 
Amino acid, 31·35 

essential, 6, 31, 154 
fortification, 283 
limiting, 33, 34, 35 
sources, 6, 14 
and weaning diet, 154 

Anaemia, see Nutritional Anaemia 
Angular stomatitis, 99 
Anorexia, 121, 151 
Anthropometry, 201·219 

analysis and presentation, 202-206 
equipment, 217-219 
indicators of nutritional status, 

186, 187, 206-209 
interpretation, 201-202 
procedures, 211-212 
reference values, 201, 202, 203, 

204, 205, 343-358 
Appetite, 28, 49, 237 see also 

Anorexia 
Artificial feeding see Formula feeding 
Ascorbic acid, 39, 227, 283 

deficiency, 100 
fortification, 283 
recommended intake, 337 
sources, 10, 12, 14, 135, 144, 

324-336 
supplements, 144 
and dental health, 105 

Atherosclerosis, 113 

Bacteria, food borne, 285, 286, 
287,288,291,299-300 
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and breast milk, 137, 138 
Beri-beri, 283 
Biochemical tests, 49, 55, 67, 74, 

186 
Birth date, 212, see also Age 
Birth weight, 62, 133, 134, 174, 

177,208 
Bitot's spot, 74, 75, 79, 175 
Bottle feeding see Formula feeding 
Bread, 9, 164 
Breast feeding, 48, 52, 80, 136-144, 

174, 240, 253 
advantages, 137-138 
contraindications, 144 
decline, 278 
management, 134-136, 139, 

143-144, 153, 156 
and infection, 137, 138, 339 
see also Lactation 

Breast milk, 17, 65, 119, 134, 151, 
153 
nutrient content, 17, 137 
and gut flora, 121 
and maternal diet, 134 

Calcium, 37 
absorption, 9, 37, 116 
fortification, 283 
recommended intake, 337 
sources, 24, 137, 324-336 
and dental health, 105 

Canned foods, hygiene, 289 
Carbohydrate, sources, 5, 6, 324-336 

and dental health, 105 
and serum triglycerides, 113 

~-Carotene, 37·38, 79 
conversion, 38, 323, 367 
sources, 10, 12, 24, 324-336 

Catholic Relief Services (CRS), 
31.9-320 

Cereals, 8 
donated, 275 
fortified, 275, 282, 283 
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nutrient content, 324-336 
and weaning, 152, 154, 155, 
159, 160, 162 

Cholesterol, sources, 113 
and dietary fibre, 116 
and ischaemic heart disease, 113, 
114 
and nutritional surveillance, 175 

Coconut, 15-16 
nutrient content, 327 
oil, 19 
products, 15-16 

Codex Alimentarius Commission 
(CAC), 294 

Colostrum, 137, 143 
Contraception, 136 

and breast feeding, 17, 138, 144 
and vitamin B6, 102 

Conversion factors, 367 
for cooked/raw foods, 233 
for household measures, 231-232 

Cooperative for American Relief 
Everywhere (CARE), 320 

Corn soya blend, 275 
Corn soya milk, 14, 164, 336 

Dehydration, 50, 51, 54, 339 
Dental caries, 16, 19, 105, 241 
Dental health, 105-106 
Diabetes, 110, 115, 116 
Diarrhoea see Gastroenteritis 
Diet, 121 

cost, 178 
habits, 186 
improvements, 224 
rehabilitation, 247-248 
supplemented, 273-279 
weaning, 152-156, 159-161 
and dental health, 105-106 
and ischaemic heart disease, 113, 

114, 115 
and lactation and pregnancy, 135, 

136, 137 
and school age children, 163-166 
for sick children, 157 
see also PEM 

Dietary fibre, 114-116 

Education,54,131,25~270 
consumer, 241 
games, 264 
objectives in training, 308-310 
planning, 183, 254-260, 269-270 
programmes, 70, 136, 239, 316 
techniques and aids, 262-268, 371 
and nutrition rehabilitation, 247, 

248,273 
and supplementary feeding, 273, 

275, 277' 278 
Eg~21-22,100, 160,164 

nutrientcontent, 113,333 
and hygiene, 288 
and weaning, 155, 160, 162 

Endemic cretinism, 88, 90-93, 129 
classification, 92 
prevalence, 93 
prevention, 93, 94, 136 
types, 90, 92 

Endemic goitre, 87·97, 166, 17 5 
classification, 89, 90 
control, 93-95, 136, 241 
definition, 87 
diagnosis, 90, 97 
etiology, 88-89 
nodular, 88 
pathogenesis, 89 
prevalence, 88 

Energy, 27-31 
conversions, 367 
expenditure, 28, 110 
mtake, 110, 133, 134, 135, 151 
recommended intakes, 29, 337 
requirements, 28-31 
sources, 5, 15, 16, 162, 230, 

324-336 
and breastmilk, 137 

Famine, 235, 239 
Fat, absorption, 122 

intake, 114 
reduction of intake, 112, 114 
sources, 5, 6, 324-336 
and pregnancy, 134 
and serum lipids, 113 
and weaning, 154 
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Fatty acids, 16, 113, 114 
in milk, 19, 137 

Feeding programmes see Supplemen
tary feeding programmes 

Fibre see Dietary fibre 
Fish, 20-21, 135 

hygiene, 288, 289, 295 
nutrient content, 227, 333-334 
products, 21, 283 
and weaning, 160, 162 

Fluoride, 105, 106 
Fluorine, 24 
Fluorosis, 106 
Foetal nutrition, 133-134 
Folate, 39 

recommended intake, 136, 337 
sources, 65 
supplementation, 39, 135 

Folate deficiency, 61, 62, 65, 68, 
133, 134 
diagnosis, 67 
treatment, 54, 68 

Folic acid see Folate 
Food, additives, 290, 295 

borne disease, 285-286 
demand, 235, 236-237, 238 
demonstration, 262, 263 
donated, 164, 275, 277, 336, 364 
hyg~ne,159,166,239,28~294 

markets, 291, 296 
production, 239, 278 
standards, 294-297 
supplies, 235-236, 237,238 
surveillance, 285·304 
utilization, 235, 237, 239 
vehicle, 281, 282 
for supplementary feeding, 274-275 

Food-for-work, 27 4, 275 
Food and Agricultural Organization 

(FAO), 294, 315-316 
Food balance sheets, 176, 221 
Food composition tables, 7, 227, 

230, 323-336 
Formula feeding, 136, 138, 144·147, 

153 
cost, 138 
hazards, 136·138, 145, 147 

Fortification, 240, 241, 278, 281· 

283,315 
programmes, 281-282 
·with iron, 69, 70, 166 
with vitamin A, 16, 84 

Foundation for the Peoples of the 
South Pacific, 319 

Fruit, 23, 135, 283 
hygiene, 288, 289 
nutrient content, 330 
and weaning, 16, 152, 154, 162 

Gastroenteritis, 43, 49, 50, 119, 122 
treatment, 54, 339-341 
and infant feeding, 137, 138, 157, 
159 

Goitre see Endemic goitre 
Goitrogen, 89 
Gomez classification, 45 
Growth, 134,152,163,166,208, 

209,273 
Growth chart, 46, 50, 55, 179, 204, 

206, 209, 215·216, 275, 279 
instructions for use, 215 

Im!.ucrn. 62, 66, 68 
Haemoglobin, 61, 62, 63, 68, 17 5 

estimation, 66 
and pregnancy, 135 
and work capacity, 166 

Height, 201 
equipment, 217, 218 
estimation, 211 
indicator of nutritional status, 
177,186,206 
reference values, 346-347, 353 

Height for age, 46, 47, 174, 206, 
345-347, 353 

Household measures, 146, 222, 224, 
231-232 

Hypertension, 110, 114, 115 

Immune response, 121, 123 
Immunity, 119, 152 

and breast feeding, 137 
Immunization, 123, 240, 317 
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Infant feeding see Breast feeding, 
Weaning 

Infant foods see Breastmilk, Weaning 
foods 

Infection, 134, 152, 237, 273 
control, 48, 50, 51, 240, 247, 278 
food home, 285-289 
and anaemia, 61, 62, 65 
and food hru1dlers, 291 
and infant feeding, 137, 143, 152 
and nutrition, 43, 44, 51, 119·123 
and xerophthalmia, 80 

International Bank for Reconstruc
tion and Development (World 
Bank), 318 

International Fund for Agricultural 
Development (IF AD), 236 

Iodine, deficiency, 88, 89, 92, 129 
fortified foods, 89, 282 
requirements, 88, 89 
sources, 89 
in oil, 93, 94, 136 
in salt, 93 

Iron, 37 
absorption, 9, 20, 37, 63-64, 
116, 122, 134, 135, 137 
assessment of status, 67, 68 
control, 68 
fortification, 69-70, 166, 283 
intake, 63 
losses, 65, 70 
recommended intake, 32, 37, 337 
requirements, 37, 65 
sources, 19, 63, 64, 65, 230, 
324-336 
supplementation, 69, 135, 136, 
144,241,242 
therapeutic, 68 
and infection, 121, 137 
in breastmilk, 137 

Iron deficiency, 61, 62,63 
anaemia see Nutritional anaemia 

Ischaemic heart disease, 110, 
112·114, 115 

Joule, 27 

Keratomalacia, 2, 73, 76 
Kwashiorkor, 2, 44, 46, 47, 49, 55, 

120 . 

Lactation, 136·144 
management see Breast feeding 

management 
physiology, 139, 140, 141, 144 
and maternal nutrition, 133, 134-

136 
and nutrient requirements, 29, 32 
see also Breast feeding 

Lactoferrin, 137 
Legumes, 12-14, 135, 154, 155, 

160,161,162 
donated, 27 5 
nutrient content, 325 

Length, conversions, 367 
equipment, 217 
estimation, 211 
reference values, 345 
see also Height and Height-for-age 

Liver, 21, 100, 162 
nutrient content, 113 
stores in foetus, 133 

Maize, 9, 99, 164 
Malaria, 120, 240 
Malnutrition, cause, 237 

maternal and mental develop-
ment, 128-129 

ru1d infection, 119-124 
and mental development, 127-132 
and xerophthalmia, 79 
in adults, 166-167 
see also PEM 

Marasmus, 2, 44, 46, 47, 49, 55, 120 
Marasmic kwashi9rkor, 46, 4 7 
Maternal, diet, 133, 137, 144 

nutrition, 134-136 
undernutrition, 133 

Mean corpuscular haemoglobin con
centration (MCHC), 62, 66 

Measles,43,50,80,119,120,240 
Meat, 21 

canned, 21 
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hygiene, 287, 288, 289, 294, 295 
nutrient content, 332 
in weaning, 155, 160, 162 

Mental development, 273 
and malnutrition, 127-131 

Mental, retardation, 134 
stimulation, 54 

Micronutrient, 281, 282 
Mid-upper arm circumference 

(MUAC), 46, 175,201, 207 
equipment, 218 
estimation, 211 
reference value, 358 

Milk, 17·20 
donated, 80,275,278,282 
fortified, 282, 283 
human see Breastmilk 
hygiene, 17, 138, 145, 287, 295 
nutrient content, 17, 334 
pasteurization, 287 
products, 18-20, 106, 138, 
275,282 
and vitamin A, 80 
in weaning diets, 155, 160 

Minerals, sources, 5, 6, 324-336 
Monosodium glutamate, 24, 84, 282 
Mortality, child, 235 

neonatal, 134 
rates, 17 4, 177 
and infant feeding, 136 

Myxoedema, 95, 115 

Nasogastric tube feeding, 51, 57-58 
Net dietary protein energy percent 

(NDpE%), 35,36 
Net protein utilization (NPU), 32, 35 

Niacin, 38-39, 283 
deficiency, 99 
recommended intake, 39, 337 
sources, 324-336 

Nicotinic acid see Niacin 
Nightblindness, 74, 75, 79 
Nutri-bun, 164 
Nutri-hut, 249 
Nutri-noodle, 274 
Nutri-pak, 27 4 
Nutrient, composition, determina· 

tion, 227, 228 
cost, determination, 228·229 
deficiency, 128, 247 
fortification, 281 
losses, 122 
rich sources, 7, 230 
in donated foods, 27 8 

Nutrient requirements, 27·39, 
164, 237 
and breastmilk, 13 7, 151 
and infection, 122 
and pregnancy and lactation, 134 
and weaning, 152, 153 

Nutrition of adults, 166·167, 240 
Nutrition planning, 2, 123, 242, 

305,318 
Nutrition policies, 235·245, 305, 

315,317 
Nutrition programmes, 242, 243, 

315 
Nutritional anaemia, 61-70, 166 

control, 68·70, 241 
diagnosis, 61, 65-67 
etiology, 61, 63-65 
megaloblastic, 61, 66, 67 
microcytic, 61, 67 
prevalence, 1, 61, 235 
significance, 61-63 
treatment, 68 
and infection, 62 
and PEM, 48, 51, 54, 152 
and pregnancy, 61-62, 134, 136 
and work performance, 63 

Nutritional dwarfism, 47 
Nutritional rehabilitation, 241, 242, 

247-250, 273 
centres, 48, 54, 55, 247,248, 
274 
ward, 249 
and mental development, 127 

Nutritional surveillance, 55, 169·180, 
183,242,315,316,317 
indicators for, 169-171, 174, 
175,176,178 
system, 17 6-177 

Nuts, 14-16, 288, 327 

Obesity, 16, 109·112, 115, 167 
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etiology, 110 
significance, 110 
treatment, 111-112, 116 
and infant feeding, 138 
and ischaemic heart disease, 110, 
114, 115 

Oedema, 45, 47, 49, 50, 51, 55, 
134, 167 

Oils, 16 
fortified, 283 
iodized, 93-94 
nutrient content, 335 
red palm, 16, 83 
sources, 14, 16 
in weaning food, 154, 155, 162 

Oil seeds, 14-16 
Oral rehydration, 15, 50, 51, 52, 

157,240,339 
Oxytocin, 70, 139, 144 

Parasites, 120, 122 
control, 240 
food borne, 161, 285, 286, 288, 
300-302 

Pellagra, 99 
Photophobia, 7 4 
Poisons, food borne, 285, 286 
Population, control, 239 

increase, 236 
Pregnancy, nutritional management, 

135-136 
and maternal nutrition, 133, 
134-136 
and nutrient requirements, 29, 
133 

Protein, 31·37 
absorption, 134 
deficiency, 44, 121 
intake, 122, 152 
quality, 12, 33 
quantity, 35 
recommended intake, 32, 33, 337 
reference, 33 
requirements, 33, 34 
sources, 5, 6, 13, 15, 20, 230, 
324-336 

value, 35 
and weaning, 152, 154, 160, 162 

Protein energy malnutrition (PEM), 
43·59 
associated deficiencies, 48 
classification, 4 5-4 7 
description, 45, 46, 49 
diets for, 48, 51-54, 58, 59 
epidemiology, 43-45, 152 
management, 48-55 
prevalence, 43, 235 
and infection, 43, 119, 120, 121 
and mental development, 127-132 

Protein energy percent (PE% ), 35 
Pulses see Legumes 

Rehabilitation see Nutritional 
rehabilitation 

Recipes, 275, 279, 361-365 
Recommended intakes of nutrients, 

27·29, 221, 222,228, 337 
Reference man/woman, 29-30 
Reference protein, 33, 41 
Reference values for anthropometry 

see Anthropometry 
Retinol, 37-38, 79 

conversion, 38, 323 
sources, 324-336 

Riboflavin, 38, 283 
deficiency, 48, 99 
recommended intake, 38, 337 
sources, 324-336 

Rice, 8, 227 
donated, 275 
fortified, 8, 283 
products, 8 

Rickets, 100 

Salt, fortified, 24, 89, 93, 241, 
282,283 
and hypertension, 114 

Scales, dietary, 223 
for body weight, 218, 219 

School meals, 274,275, 277 
School snacks, 164 



School age children, 163-166, 240 
Scurvy, 100 
Seaweeds, 23, 329 
Serum albumin, 49, 5G 

lipid, 113 
Skinfold, 109, 201, 207-208 

triceps, 175, 211, 212, 219 
South Pacific Commission, 319 
Soya bean 13-14, 135 

products, 13-14, 24 
Staple food, 6, 151, 153, 155, 162, 

224,237,238 
Starchy roots, tubers, fruits, 10-12, 

325 
Stunting, 46, 206 
Sucrose, 16-17, 84, 146, 283, 332 

and dental health, 106 
and ischaemic heart diesease, 
113, 114 

Supplementary feeding programme, 
241, 242, 273-279 

Supplementary food, 48, 143, 153, 
162 
iron, 69, 241, 242 
vitamin A, 136, 241, 242 

INDEX 

Supplementation, ~40, 315 
Surveys, nutritional status, 183-199 

analysis, 189-190 
data collection, 187-189,192,199 
planning, 184-190 
recording forms, 185, 194, 195, 
196 
reporting, 190 
sampling, 184 

Surveys, food consumption, 221-233 

Thiamine, 38, 227, 283 
recommended intake, 38, 337 
sources, 324-336 

Thyroid, gland, 87, 97 
hormones, 89, 97 
see also Endemic goitre 

Thyrotoxicosis, 94, 95, 97 
Toxins, food borne, 12-13, 285, 

286,289,290,299 
Training, 244, 279, 305-314, 315, 

317,318 
aids, 369-371 
programmes, 239, 305,.306, 
308, 311·314, 316 

Tuberculosis, 287 
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and breast feeding, 144 

Undernutrition, 235 
maternal, 134 

United Nations Children's Fund 
(UNICEF), 93, 316-317 

United Nations Educational, Scien
tific and Cultural Organization 
(UNESCO), 317 

United Nations 
University, 317-318 

United States Agency for Interna
tional Development (USAID), 
275,282,319 

United States Peace Corps, 320 

Vegetables, 22-23 
hygiene, 228 
nutrient content, 227, 327 
and weaning, 152, 154, 161, 162 

Virus, food borne, 285, 286, 288, 
300 

Vitamin, deficiencies, 167 
recommended intakes, 33 7 
sources, 5, 6, 324-366 
supplements, 54, 144 
and breastmilk, 137' 
and dental health, 105 

Vitamin A, 37·38 
absorption, 38, 80, 122 
conversion, 38, 323, 367 
deficiency, 8, 73·85, 119, 133 

assessment of problem, 8{), 81 
control, 82, 83, 241 
ecology, 79 
prevalence, 73, 80, 235 
prevention, 81, 82, 135, 136 
treatment, 81, 82 
and PEM, 48, 51, 54 
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fortification, 16, 18, 19, 84, 241, 
281,282 
high dose preparations, 81, 82, 83 
liver stores, 38, 73, 7 4, 79, 134 
plasma levels, 73, 79,175 
recommendedintake,38,337 
sources, 230, 324-335 
supplementation, 136, 241, 242 
and dental health, 105 
see also,Q -Carotene, Retinol, 
Xerophthalmia 

Vitamin B1 see Thiamine 
Vitamin B2 see Riboflavin 
Vitamin Be, 102 
Vitamin B 12 3 9 

and anaemia, 61, 67,68 
Vitamin B complex, 38-39 
Vitamin C see Ascorbic acid 
Vitamin D, 39 

deficiency, 100 
fortification, 283 
sources, 100 
and dental health, 105 

Vitamin K, 102 
deficiency, 102 

Wasting, 46, 49, 50, 206 
Waterlow classification, 46, 47 
Weaning, 119, 151-162 

management, 152-156, 159-161, 
240 
pattern, 223, 226 

Weaning foods, 15, 25, 154, 156, 
159, 162, 361-365 

Weight, 201, 208 
conversion, 267 
equipment, 218, 219 
estimation, 211 
reference values, 348-352, 354-357 
as indicator of nutritional status, 
117,174,186,206,207,208 

Weight chart see Growth chart 
Weight for age, 45, 4 7, 117, 170, 

174,179,207 
reference values, 348-349,354 

Weight for height/length, 4 7, 49, 

163,174,175,206 
maternal, 134, 135 
reference values, 350-352, 
355-357 
for assessing obesity, 109 

Wellcome classification, 46, 47 
Wheat, 9, 275 

bulgur, 9 
World Food Conference, 236, 316 
World Food Council (WFC), 236 
World Food Programme (WFP), 80, 

248,275,282,316 
World Health Organization (WHO), 

1-3, 294 
Western Pacific Regional Office 

(WPRO), 1, 5, 315 

Xerophthalmia, 2, 73·85, 134, 152, 
175 
assessment, 80-81 
classification, 7 5 
control, 83-84 
ecology, 79-80 
prevalence, 73, 235 
signs, 74-76 
treatment, 81, 82, 83 
and diet, 79 
and infection, 80, 120 
and PEM, 79, 80 

Xerosis, conjunctival, 74, 75, 79 
corneal, 75, 76, 175 

Zinc, absorption, 116 
deficiency, 102 






