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Here is part of the Song of Lawino by tbe poet Okot p’Bitek of Uganda. It describes a woman’s house with 
her stores of food and grind@ stones inside. If we are to help mothers to improve the nutrition of their 
f&lies, we too must know about the foods they use, as the poet describes them here. 

Come, brother, 
Come into my mother’s house! 
Pause a bit ,by the door, 
Let me show you 
My mother’s house. 

Look, 
Straight before you 
Is the central pole. 
That shiny stool 
At the foot of the pole 
Is my father’s revered” stool. 

Further on 
The rows of pots 
Plaid one on top of the other 
Are the stores 
And cupboards. 
Millet flour, dried carcasses* 
Of various animals, 
mm, P=h 
Fish, dried cucumber . . . 

Look up to the roof, 
You see the hangings? 
The string nets 
Are called cd. 
The beautiful long-necked jar 
On your left 
Is full ofhoney. 
That earthen dish 

“COitt@y $msim* paste*; 
And that grass pocket 
Just above the-fireplace 
Contains dried white ants. 

1 
Here on your left 
ph; 2 grinding stones : 

‘g otle 
Ashen* and dusty 

-/ 

, 
9. ,> 

And her daughter 
Sitting on her belly 
Are the destroyers of millet 
Mixed with cassava 
And sorghum *. 

1: 
‘_ 

*Note: m to resmt; eamm, dead body; simim, a kind of seed containing oil; paste, a powder made wet with water 
‘. or oil (mud is a paste); ashen, covered with ashes; sorghum, a kind of millet. 
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-_ This is another part of the same po?m as the oue inside the front cover. The poet, Okot p’Bitek, is sayin 
in’hisown way-what we have already learnt-that the best food for a yo!sng child is his mother’s milk. 

When the baby cries 
Let him suck milk 
From the breast. 
There is no fixed time 
For breast feeding. 

t;-.: i” .: _. ;,;c When the baby cries 
,y:.-, -.) _.,._ : it may be he is iii; 
/a __ 2;: The first medicine for a child 
ii “:‘.’ IS the breast. 

Give him milk 
g.- /.Y’~ And he will stop crying, 
5’ + And if he is ill 
.- Let him suck. the breast . . . r<. . . I $;.j 

1;;; : 
p.,: . p::c: ‘^ 
c;: _.. 

’ 
(These lines from Okot p’Bitek’s poem Song of Lawino, together with those appearing on the insid 

--.- “. of the front.cover, are rtivrinted here by pe*znission of the East African Publishing House, P.O. Box 3057 1 
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Preface 

There are said to be between ten and twenty million malnourished children in the world, as well as many 
more who are less seriously affected. Much of this malnutrition, with all its tragic consequences, could be 
prevented if only families would feed their children with the foods that are already available, or cou!d be 

_ grown in the country. The knowledge necessary to achieve this already exists, and must now be applied 
,, on the widest scale. Such is the purpose of this book, which hopes to show the reader how to feed his 

own children, how to teach other people to do the same, how to make the community diagnosis of malnutri- 
;- tion in his district, how to initiate community health action, and how to supervise the growth of children 
. using a weight chart. 

Food patterns vary greatly and nutrition teaching has to be adapted to particular times and places. 
This book has been written for the ‘maize, millet and cassava areas of Africa’, most examples being taken 
from Zambia. It will inevitably be less applicable elsewhere, and adaptations to other countries and 

’ languages are likely to be needed. At the time of going to press a Swahili version is, for example, already 
in preparation. Because of the widespread need for a text of this kind, and because adaptation promises 
to be less laborious than writing from scratch, the authors and the publishers will welcome any attempts 
that nutritionists in other parts of the world may make to adapt its material to their own needs and 

: languages, so making local versions for their particular countries. * Several chapters, the first and second 
t for example, will need almost no change for other areas, and it may be possible to adapt most of the 

material with little change, keeping the same section headings and most of the pictures. It is probable that 
less adaptation will be necessary than might appear at first sight. Thus the second experimental edition 

i which preceded this version was, for example, considered suitable for medical assistants in New Guinea 
‘,, when used in conjunction with duplicated notes to adapt it to the very different nutritional patterns of that 
:: country. The book’s length may seem a disadvantage, and a reader’s guide may help the less experienced 
f. student to select what he needs; a suggestion that has recently been made in Zambia, where its use is 
.” being considered for a correspondence course in nutrition at the junior secondary level. 

In accordance with recent international decisions, joules have replaced calories throughout. The 
writers were kindly allowed to see the draft of FAG’s 1972 revised recommendations for protein and joule 
requirements which have been incorporated in the text. Great care has been taken in dissecting what is 
useful for the reader to know from the vast corpus of available knowledge. A mdical approach has been 

: taken; much conventional material has been omitted, especially in respect of the vitamins, while greater 
emphasis than usual has been placed on the proteins and on protein-energy malnutrition. Because the 
purpose of applied nutrition is to achieve effective action, great attention has been paid to the practical 
aspects of nutrition teaching, which have been described as ‘things to do’ at the end of each chapter. 
Most of the book is written in simple English using a strictly limited vocabulary and syntax. (A count 
of 5,0CN) words taken from sections randomly distributed through the book showed that only 440 different 
ones had been used, including many that only occurred once or twice.) Only this Preface and Sections 
1 I .24b, 1 I .24c and 12.3 are in ordinary, or standard, English. 

If a book such as this is to succeed in its purpose, it must live and develop, casting out old material 
and incorporating new ideas as one edition succeeds another. This calls for a partnership between the 
writers and their readers in the interests of those they try to help. So we look forward to hearing where 
our labours have succeeded and where they have not, and to including in a subsequent edition any sugges- 
tions that you may have to offer. ‘i 

I 

*Asky such enQuirks for translation or adaptation must be referred, in the first instance, to the publishers of this editiqn 
(Oxford University Press, P.O. Box 72532, Nairobi, Kenya) who wrll consult the authors. Rowever, such permission will 
not be unreasonably withheld subject to the necessary formalities being complied with. 



The widespread demand for this book during the two years that it has been available has shown the 
great need for a work of this kind, and we are pleased to find that adaptations to several other languages 
and food cultures are being prepared. We have taken the opportunity af this impression to substitute 
the term protein energy malnutrition (PEM) for protein joule malnutrition (PJM). On the advice of 
Dr and Mrs Braun, we have inserted a new ‘block in the food-path’-emotional deprivation or ‘lack 
of love’. 

A note on the occasion of tie first reprint, 1875 A note on the occasion of tie first reprint, 1875 

The widespread demand for this book during the two years that it has been available has shown the 
great need for a work of this kind, and we are pleased to find that adaptations to several other languages 
and food cultures are being prepared. We have taken the opportunity af this impression to substitute 
the term protein energy malnutrition (PEM) for protein joule malnutrition (PJM). On the advice of 
Dr and Mrs Braun, we have inserted a new ‘block in the food-path’-emotional deprivation or ‘lack 

Meanwhile, we have completed the experimental edition of a manual of health centre paediatrics 
which is cross referenced both to this book and to A Medical Laboratoryfir Developing Countries (M. H. 
King, Oxford University Press, London), the three books being intended as a trilogy for workers in the 
basic health services. 

Meanwhile, we have completed the experimental edition of a manual of health centre paediatrics 
which is cross referenced both to this book and to A Medical Laboratoryfir Developing Countries (M. H. 
King, Oxford University Press, London), the three books being intended as a trilogy for workers in the 
basic health services. 



Introduction 

Many children do not get enough of the right 
foods to eat. They do not grow well, they become 
ill, many die, and they do not grow up as clever, 

~ as healthy, or as tall as they should be. We say that 
they are malnourished, or that they are suffering 
from mahmtrition. Nutrition is the study of food 
and the way our bodies use food. ‘Mal’ means bad. 

,_ Mahmtrition therefore, means bad nutrition. There 
are many reasons why children are mallnourished. 
One of them is that people do not know enough 
about nutrition or how to feed children. This is 
why we have written this book. Some of the people 
who might want to read it have not been long in 
school, so we have tried to write it in easy English 
with as few new words as possible. We hope that 
it wii be useful to everyone who can do anything 
to improve nutrition and especially to medical 
assistants, medical students, nurses, midwives, 
agricultural assistants, community development 
and homecraft workers, and also to teachers in 
schools. AU these people can teach other people. 
This, therefore, is mostly a book to teach y&u what 
and how to teach. 

First you must learn how children grow (Chapter 
l), then what happens when they fail to grow 
(Chapter 2). If children are going to grow, they 
must eat the right protein foods, so you must know 
what these foods are made of (Chapter 3). Energy 
foods and protective foods are also needed (Chapter 
4). The right foods must he eaten together and 
some are especially important, so you must learn 
more about them (Chapter 5). You must also 
know how much food people of different ages 
need, and how much it costs (Chapter 6). When 
you know all this you can learn how to feed the 
normal child (Chapter 7), and how bad bottle- 
feeding can be (Chapter 8). If every child is going 
to be well fed, the bush has first to be cleared and 
fields planted and weeded. The food has then to 
be harvested, stored, cooked and eaten. Sometimes 
it has to be sent to market, sold and bought. 
It is as if food has to go along a path-a food- 
@--from the fields where it is grown to the 
-body of the child who eats it. When this food-path 
gets blocked there is the danger of malnutrition, 

so you must know about this path, and how 
it gets blocked (Chapter 9). 

Some of the bloc!: i in the food-path can be 
taken away by families themselves, if you teach 
them carefully (Chapter IO). Each family is 
important, so also are the many families who 
live and work in a district. People who live, 
work and meet together are called a community. 
A community of people working together can 
do many things that families cannot do by them- 
selves. Last of all, therefore, you must learn how 
the families in a community can work together 
to remove the blocks in their food-path and fight 
malnutrition (Chapter 11). Near the end of the 
book there is an end-piece or Appendix. This tells 
you about grams and kilograms, if you do not 
know about these already. The Appendix also 
explains how this book can be used in class. We 
hope that you will teach families, but first of all 
you must learn what to teach, and how to teach 
it. At the end of the book there is a Vocabulary- 
Index, which tells you what words mean and where 
you can find out more about them. 

You will see that this book has numbers on 
its pages and that it also has sections. Section 1.3 
is the third section in Chapter One, and Section 
4.12 is the twelfth section in Chapter Four. You 
will see that there is a dot (.) in the section number 
‘1 dot 3’. The figures or pictures are also numbered 
in this way, but the numbers for figures have a 
dash in them. Thus, ‘1 dash 3’, or l-3, is the third 
Figure in the first chapter. You will soon get used 
to this way of putting numbers on the figures 
and sections in a book; they make it easier to read 
and look up any part. 

Food and language differ from one country to 
another. Because we have not been able to write 
a separate book for every country, we have written 
it for those where some English is spoken and 
where maize, millet and cassava are the main foods. 
This is mostly a book for Malawi, Tanzania, 
Zambia, Botswana, Rhodesia and Kenya, but it 
may be useful in other countries also. We have had 
to use examples of money from somewhere, SO 
we have used Zambian money, the kwacha and 



the ngwee. There are 100 ngwee (n) in a kwacha 
(K). A kwacha is a bit more than an American 
dollar (Kl = $1.4). 

Writing a book is a useful exercise. It makes us 
realize that not everything that we see in print is 
likely to be completely true alwq.~. We hope, 
therefore, that you who read this book wiii look 
carefully at what you read and ask yourselves, 
‘Is this trbe. and especially is this true for the 
place and the time where I work? As you will 
read, nutrition varies greatly from time to time 
and from place to place, so keep asking yourself 
if what you read fits in with what happens in your 
district. This is part of what is meant by reading 
a book critically. Try, therefore, to criticize and 
comment on what you read-don’t ‘swallow’ 
this, or any other book, whole! 

Many people have helped us to write this book, 
bat we would especially like to thank Derrick 
and Patrice Jelliffe, Tinika Boelens, Joe Kreysler, 
Francis Shattock, Ewan Thomson, Erica Wheeler, 

Please address all correspondence to : 
.itfm~rice H. King 
c/o Oxford University Press 
P.O. Box 72532 
Nairobi, Kenya 

.  . . _ . .  _ “ .  -----^---3~~-~-~ 

Susan Cole-King, Pauline Whitby, Dorothea 
Lehrr,;.:q?n, Jeta Norton, Kaye Turnbull, Susan 
COUZ!RS, Jonathan Page, Gabrieile Ellison, Cherry 
Gardiner, Christine Sewell, Rik Canter, Joan Noak, 
Peter Cheese, Patrick Mwanza and Judith Mitchell. 
Celly Bacon’s drawings were a cherished wedding 
present and John Biddulph gave us the idea of the 
‘slogans’ which are to be found throughout the 
text. We hope that you will join with us in thanking 
War on Want who have helped to make the book 
as cheap as it is. 

Much nutrition work was going on in Zambia 
when we wrote this book. We looked around and 
wrote down the best of what we saw. Once more 
we have but provided paper and ink for the ideas 
of others. This then, is not our book, but theirs, 
and yours, our readers. 

MAURICE AND FELICITY KING 

DAVID MORLEY 

LESLIE AND ANN BURGESS 
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Chapter One 

GROWTH 

1 i 1. Weight fer age. HeiC iS a @iire Of 8 
child c Iled John. He is one year old and is a happy, 
healthy child. You will see that he is being weighed 

;_ 
by being hung from a weighing scale. If you look at 
the scale you wiii see that he weighs ten kilograms. 
Ingram is a long word to write, so we will write 

-( *kg’ or sometimes ‘kilo’ instead. John weighs 10 kg. 
When he started life as one cell (see Section 3.2) 

i in his mother’s womb John weighed almost nothing. 
During the nine months that he lived there he grew 
so fast that he weighed 3-3, kg by the time he was 

m:., born. During the first six months of his life outside 
z (,, the womb, while he was feeding at his mother’s 
i.. breas$, John went on growing very fast. By the 
:;‘: time he ‘was six months old he had about doubled 
:-Tz &is birth-weight and weighed 7q kg. From then on 
ii;,: be grew a little more slowly, so that by the end 
!, of his tit year, when he weighed 10 kg, he weighed 
;;. .&out three times as much as he did when he was 
!‘:- “born. We say he had tripled (multiplied three times) 
,:I Ss bir&-weigh t. 
‘;: Next year, when John is two years old, he should 
~?ar&ii 12) kg. Because John is a healthy well-fed 
~~c-&ild and gets a little heavier and a little taller every 

month, we say he is growing. 

I:. A CHILD DOUBLES HIS BIRTH-WEIGHT 
IN THE FIRST SIX MONTHS OF HIS LIFE 

1. In the next figure you will see John again and 
some more children also. Luke was born this 

: morning and weighs 34 kg, the same as John did 
--when he was born. Matthew is six months old and >. 
: weighs 74 kg, just as John did when he was that 
i age. Mark is two years old and weighs 12# kg. 
.Fext year, when John is two, he should also weigh 
12h kg. When they are all adults and their growing 

1:. is finished, each of these children should weigh 
10‘about 65 kg. Short men weigh less than this, and ‘i.,“. : : :i 

so lter 
Baby 
Model 

10kg 

l-1, John being weighed 

some tall men weigh very much more, but 65 kg is 
the weight of an average or ordinary man. Women 
are usually a little smaller, and most women weigh 
about 55 kg. Short people weigh less than tall ones. 

A CHILD TRIPLES HIS BIRTH-W-EIGHT 
IN HIS FIRST YEAR 

We see that young children grow very fast, and 
that there is a proper weight for all healthy growing 
children which depends upon how old they are. 
Children of the same age are not always exactly 

I: 

tr 
‘> ; 2,. ,- 
;_. 
.,# . 



Nutrition for Developing Countries 

the same weight, but they are nearly. For example, 
some healthy one-year-old children are about 104 
kg, some about 10 kg and some about 94 kg. So 
when we say that a healthy one-year-old child 
should weigh 10 kg, we mean that this is the 
average, ordinary, or normal weight of healthy 

Matthew, 
6 months 
7.5 kg 

Luke, birth 3.5 kg 

l-2, The older a child is the more he should weigh 

one-year-old children. Healthy children are thus 
always near the weight that they should be for 
their age. ’ 

Here are the weights of healthy children of 
different ages: 

TABLE 1 
Weight For m 

Moltths 
Child’s age 

Years 
Birth 
4 months 
6 months 
8 months 

A~&dtftn;hifd’s weight in kg 
Decimals 

3) kg 
ah3 

3.2 kg, 

7+ kg 
6.3 kg 

10 months 
ii E;;E (1 war) 

!$I;: 

7.5 kg 
8.4 kg 
9.3 kg 

g z-& jy-;-~~) 
:~~~ 

lO.Okg .._ 
11.3 kg 
12.5 kg 

48 months 
60 months 8 ;EE] 

;w& 

14 kg 
14.5 kg 

Wk 
16.5 kg 
18.5 kg 

The figures in the middle tell us that a child at 
birth weighs 34 kg, a child of 4 months weighs 
six and three-tenths kilograms (6& kg) and so 
on. Half (4) and three-tenths (A) are called 
frrdions, so this is a list of children’s weights 
in fractions of a kilogram. Fractions are not easy 
to use, so the figures on the right tell you the same ~_. - _ 
thing but in an easier way using decimals. l-3, John as a man weighs 65 kg 

Mark, 
two years 
12.5 kg 

John, 
one year 
10 kg 

the reference man 
weighs 65 kg 

the reference 
woman weighs 
55 kg 

see Section 6-1 



A HEALTHY ONE- YEAR-OLD CHfLD 
WEIGHS ABOUT 10 KILOGRAMS 

1 3 . . 

.A child must be given enough of the right food 
if he is going to grow properly and Ceach the right 
weight for his age. A child who does not get endugh 
of the right food is much lighter than he should be 
for his age. We say he is malnourished, and is 
-suffering front malnu’trition. Let us, for example, 
weigh Michael. lie is one year aid apd we find he 
weighs 5 kg. But healthy one-year-old children 
tieigh about 10 kg. Thus Michael only weighs 
half as much as he should do for his age, and is 
very malnourished indeed. Let us take another 
child, Gabriel. Gabriel is 18 months old and weighs 
84 kg. But a healttiy child of 18 months should 
weigh about I I$ kg, so Gabriel only weighs about 
threequarters as much as he should do, and is 
therefore malnourished, but not so badly ‘ mal- 
nourished as Michael. Both Michael and Gabriel 
are -tinderweight for their ages. Michael is very 
underweight, and Gabriel is iess underweight. 

1-4, Michael and Gabriel 

Later on you will read about how much of each 
kind of food a child must have each day if he is 
going to grow to the right weight for his age. You 
.will also read about why malnutrition is so 
,important, and how we can prevent it. 

1.2 The weight-for-age graph. Most of the 
rest of this chapter is about a special kind of picture 
cakd a graph. By using a weight-for-age graph we 
can see if a child has reached the right weight for 
his age, and also if he is growing properly. The 
weights that you have just read are hard to 
remember. and it is sometimes difflcuii to find out 
how many months old a child is. The right kind of 
graph makes both these things much easier. 

The best way to understand s gr_aph is to think 
-about how it is made. This is shown in Fig;&’ i-5. - 
Let us start by drawing a line (1). We divide It into 
five parts, one for each year of a child’s age up to 
the time he is five. This is the age line (2). Now we 
can find where the ages of each of our healthy 
children come on this line (3). Luke has just been 
born, so his age is 0. Matthew is six months old. 
John is one year old, and Mark is two. We want 
some healthy older children, so let us take James 
who is three and weighs 144 kg, Philip who is four 
and weighs 164 kg, and Paul who is five and weighs 
184 kg. Now let us draw weight lines for the weight 
of each child on top of the age line. We give each 
kilogram the same length and draw a iine upwards 
for each child’s weight (4). A heavy five-year-old 
child like Paul has a long line, and a small child 
like the newly-born Luke has a short line. 

When you look at Picture 4 you will see that the 
short lines for the younger and lighter children are 
on the left and the longer tines for the older and 
heavier children are on the right. The tops of these 
weight lines can easily be joined together to give a 
smooth curved line (5). This is the weight-for-age 
line for healthy children. We will call it the healthy- 
weight-for-age line. (Sometimes, as we shall see, it is 
il!st called the ‘top.line’.) There is, however, no need 
to draw a separate line for the weight of each child, 
so instead we just mark the top of each line and join 
up the tops (6). 

With a graph like this it is easy to find what 
weight a healthy child should be. All we have to do 
now is to look for his age on the age line at the 
bottom of the graph. We then follow a line up to the 
healthy-weight-for-age line ‘and then straight QCI’UJ;\‘ 
to the weight line. Picture 7 shows how we find the 
weight of a healthy one-year-old child. Because it 
is not easy to go straight up and straight across, 
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graphs are drawn with lines on them to.‘make this 
easier (8). A graph like this is very useful. because 
we can easily find what the weight of a healthy 
child should be at any age between birth and five 
years. 

You can see that from the time of birth until the 
age of one year the healthy-weight-for-age line 
climbs up the.graph very steeply and that after one 
year it is flatter and climbs more slowly. This is 
because children grow very quickly in the first year 
OF their life and more slowly after that. We can 
put this in another way---t114 !Tourtger Q child is, the 
. jirster lie grow. 

So far our graph has been drawn in years from 
birth to five years. A year is a long time, and a 
child gets heavier each month, so it is better to 
divide it into months. The next graph in Figure 
1--6 is drawn with a child’s age in months. It goes 
from 0 (birth) to 60 months or five years (five 
years = 60 months). The graph stops at 60 months, 
so we cannot use it for children older than this. 

By using a graph like this we can easily find if a 
‘child is the right weight for his age, or if he is 
:underweight. We weigh him, ask his mother his 
‘a& in months, and put a spot on the graph opposite 
+he places for his age and his weight. The graph 
:&6) shows you where our healthy well-nourished 
children. Matthew, Mark, Luke and John, come 
on this graph. They all come exactly on the healthy- 
Hi;eight-for-age line. 

Let us see where our malnourished children come 
,.oi! our graph. Michael, who weighed 5 kg when he 
was one year old, comes well below the healthy- 
wejght-for-age line and is very underweight indeed. 
Gabriel, who weighed 8 i kg at the age of I8 months, 
comes below the healthy-weight-for-age line, but 
not SO far below it as Michael. It is easy to see that 
Gabriel is a little malnoitrished but that he is not 
so malnourished as Michael. 

Weight-for-age graphs are even more useful in 
another way. We can use them to see if a child is 
growing as he should do. Let us weigh John every 
two months and each time put a dot for his weight 
on the graph. Let us join this row of dots together 
to make a line. You can see from Figure I-7 that 
>o~II’s row of dots climbs up the graph and that it 
stays close to the healthy-weight-for-age line. His 

I’OW ol’ dots is not exactly on the line. but this does 
not matter. Just as the weights of healthy children 
arc close to the line, but not always exactly on it, 
SO also the rows of dots showing their growth are 
usually close to it, but may not always be exactly on 
it. We see that John is not only the right weight for 
his age, but that he is also growing well. 

When Michael first came to the clinic he was very 
malnourished indeed. His mother would not let 
him come into hospital, but she did bring him to 
the clinic to be weighed. A nurse tried to teach her 
how she could feed him, but the teaching was bad. 
and she could not do what she was taught. Michael 
did not get enough to eat, and although his age 
increased, his weight stayed nearly the same. The 
row of dots for his weight did not climb up the 
card. He failed to grow, and he became more and 
more malnourished. After a few months he died 
from malnutrition. 

Gabriel’s ,mother did much better. She grew 
plenty of food in her garden and fed him as the 
nurse in the clinic taught her. Each time she brought 
Gabriel to the clinic he weighed more than the 
month before. He grew well. The row of dots for his 
weight climbed up the card and soon reached the 
healthy-weight-for-age line. 

You can see, therefore, that a’ weight-for-age 
graph is useful for seeing if a child is well or badly 
nourished, and also for seeing if he is gaining 
weight and growing. If you are teaching a mother, 
and you see that her child is growing, you know that 
you are teaching her in the right way. So, by using a 
weight-for-age graph to see if a child is growing, 
we can see if our teaching is right. Best of all, a 
weight-for-age graph lets us see a child’s weight 
and’growth immediately, without any workjng out 
or arithmetic. 

As children grow older, they grow in other ways 
besides growing in weight. They grow taller or grow 
in height. Their heads and their chests and their 
arms get larger. All these things and many others 
can be measured, but growth in weight is the easiest 
thing to measure in a busy clinic. Children must 
be healthy before they will grow, and by measuring 
growth we come as nearly as we can to measuring 
hen/t/t. This is why so much of this book is about 
growth in weight, and how we can measure it. 



A WEIGHT-FOR-AGE 

WEIGHT 
FOR 
AGE 

24 36 

9 

I-6, A weight-for-aye graph 

GROWTH 

24 34 48 

1-7, A weight-for-oge graph showing growth 



Growth 1.3 

BY MEASURING GROWTH 
WE MEASURE HEALTH 

Two of the most important things about a healthy 
child are that he should be growing and that he 
should be about the right weight for his age. But 
these are n&t the only things that matter. A child 
should also be walking and talking as well as other 
children of the same age. He should be active and 
lively, and interested in the world around him. He 
should have a dark shiny skin, strong black hair 
and be without any of the symptoms, like cough or 
diarrhoea, which spoil health. One of the best ways 
a mother can keep her child healthy is to take him 
to an under-fives clinic every month. 

1.3 The %mder-fives clinic’ and the Lroad-to-health’ 
chart. An under-fives clinic is a special kind of 
clinic for children from the time they are born until 
they are five years old. Children who are brought to 
these clinics are given special medicines called 
vac&e~. These vaccines stop them getting measles, 
poliomyelitis (polio), smallpox, tuberculosis (TB), 
diphtheria, whooping cough (pertussis) and tetanus. 
The vaccink which prevents Diphtheria, Pertussis 
and Tetanus is called DPT, or triple vaccine. 
Children who have been given these vaccines in the 
right way are said to be immunized against the 

1-8, Immunization 

diseases they prevent. DPT and polio vaccines must 
be given THREE times if they are to protect the 
chifd, but the other vaccines need only be given 
once. At under-fives clinics mothers are also 
taught how to feed and look after their families, 
and if children are sick they can often be cured 
without going to hospital. 

One of the most important jobs for these 
clinics is to try to make sure that children are well 
nourished and are growing steadily. Each child is 
given his own weight-for-age graph printed on 
strong card and kept for him by his mother in a 
strong plastic bag. The mother in Figure l-9 is 
bringing both her children and their cards to an 
under-fives clinic. 

The card for the under-fives clinic has an inside 
and an outside, and the weight-for-age graph is 
broken up into several parts. On the inside of 
the card the part for the first year of a child’s 
life is on the left, the part for his second year is 
in the middle, and the part for his third year is 
on the right. The graph for a child’s fourth and 
fifth years is printed on the outside of the card. 
The weight in kilos is written up the left hand 
side of each part 0.” the graph. The cards used in 
different countries are not always exactly the same. 
The cards shown in this book are those used in 
Zambia. 

EXPLAIN TO MOTHERS WHAT AN 
UNDER-FIVES CLINIC TRZES TO DO 

It is easy to weigh a child, but it is sometimes 
not so easy to find out how many months old he is, 
because few mothers know this exactly, and it-is 
not easy to work out, even if you know his birthday. 
If you want to see how difficult this is, ask several 
people how many months old a child will be in, 
say, July next year, if he was born in, say, February 
last year. Many people will get the answer wrong, 
and it will take them a minute or so to work it out. 
An easier way to find out a child’s age in months 
is to write the months of his life along the bottom 
of a weight-for-age graph in a special way. This 
is how it is done. 

Along the bottom of the inside of the card YOU will 
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1-9, A mother and her children going to on under-fives clinic 



bag 

11; 1~0, A n under4 ves ci inic card and its 
plastic bag 

4‘ :,ske th?ee rows of twelve boxes o$ spaces. There 
f.: lare twelve months in a year, and one of these rows 
ii +f! twelve boxes is for each of the first three years 
%:, $f a- child’s life. Each box is for a different month, 
;:: :T&:left-hand box in each row has a very thick line 
&%rtiund it. This -thick-lined leftihand box -in each : :: 
$$~w. is-for the month in which the ,child was born. 
l:(-Peter, for example, tias born in March, so March 
‘i’2’is written in all five .of the ‘thick-lined boxes on 7.’ 

the next months are April, May, June, July, August, 
September, October, November, December, 
January and February. For Raphael, who was born 
in August, the next months are September, 
October, November, December, January, 
February, March, April, May, June and July. The 
twelve months of the rest of the year are always 
filled in like this. Each row oj’ boxes always starts 
with the month irl which a chi!n was bortt in the 
special thick-lined box 011 the kft. 

We have now to put in the years on the card. 
Opposite the first of the thick-lined boxes we put 
the year the child was born, and opposite the other 
thick-lined boxes we put the years after that. If a 
child was born in April 1967 we put ‘67 opposite 
the first thick-lined box and ‘68, ‘69, ‘70 and ‘71 
opposite the other boxes. Whenever you come to 
January put the number of the new year beside it. 
In Figure I- I I ‘68, ‘69, ‘70, ‘71 and ‘72 have been 
put underneath the five Januarys on Peter’s card. 

PUT THE CHILD’S BIRTH MONTH 
IN EVERY THICK-LINED BOX 

Mothers can sometimes tell you their child’s 
birthday, even if they cannot work out his age 
right. But what can we do if she does not know 
the month or the year of his birth ? Ask her carefully 
to see if she can time it by some special happening, 
such as an election, or a harvest, or a drought, 
or something else. In Tanzania good happenings 
to use are Christmas, Saba Saba, Independence 
Day, and the dry and rainy seasons. Mothers 
can usually remember if their child was born before 
or after a happening of this kind. If, for example, 
a child was born just before Christmas two years 
ago, he was probably born in November or 
December of that year. It is often useful to ask 
a mother if her child was born before or after the 
child of one of her friends who knows the age 
of her child. 

This way of using local happenings or events 
is called a local-events calendar, and is very useful 
in finding a child’s age. Because local events vary 
from one place to another, a local-events calendar 
must be made for each district, There is an example 
from Malawi at the end of this chapter. 

.I:- the card in Figure l-l I. :i 
+Fz,.- ..<. Let us take another example. Raphael was born 
@in. August, so August must be written in all the 
a:., thrck-line& boxes. The other boxes in each part of 
&$e.Card are for the months of the rest of the year. 
j<$or”‘Peter, who was born in March, for example. 
.: M ^,‘:’ 
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if you make a mistake 
,,ut a cross like this x 

kg at the end of the month 

11 kg obout the middle of t5e mo 

beginning of the month 

‘at about the middle of the month 

exactly 1O.k; neor the beginning of the month 

I-12, Putting a dot in the 
right part of the square 

1.3 

lnth 

If we cannot be sure about the month of a child’s 
birth, we have to make a guess. Provided that we EVERY CHILD SHOULD BE GIVEN 

guess the month nearly right. it will usually be A ROAD-TO-HEALTH CHART AT BIRTH 

good enough. Every child should be weighed and 
given a weight chart by the midwife who delivers 
him, When this is done it is easy to find a child’s 

Whenever a child comes to a clinic, a nurse 
weighs him and puts a dot for his weight opposite 

age. the box of the month in which the clinic is held. 
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We saw that Peter was born in March, and that whole kilo, it goes just below a whole-kilo line. 
March was written in all the thick-lined boxes Quite a large dot is needed, and the best that can 
on his card. Let us say that his mother brings him usually be done is to place it to the nearest 4 kilo. 
to a clinic in September, and that he weighs This has been done in Figure I - 12, where there are 
79 kg. The nurse would put a dot opposite the line dots for IO kg, I O$ kg, IO+ kg, IO* kg and I I kg. 
For 73 kg and the box For September on the first Because clinic workers sometimes find the figures 
part of the card as is shown in Figure l-l I. When on a scale difficult to understand, a commonly used 
a clinic is held in September a nurse puts all the scale is shown in Figure I-13. You will see that 
other children’s weights opposite the September the weights and the lines are drawn in the same 
boxes somewhere on their cards. Different children way on the scale and on the weight-for-age graph. 
will have their September boxes in different places A healthy growing child weighs a little more each 
depending on when they were born. For a child time his mother brings him to a clinic, so the dots 
in his first year she will put a dot opposite the on his card climb a little higher every month. 

- September box on the first part of the card. For These dots can be joined by a line which climbs 
a child in his second year she will put a dot opposite up across the card as a child grows older and 
the September box for the second year, and so on. heavier. If a healthy child comes to a clinic regularly 
This way of writing months on the card makes for five years, the line that his dots make rises 
it easy to get a child’s age right. steadily across the graph on the inside of the card 

A clinic can be held at any time in the month, and then across the graph on the outside. The 
and a child may not weigh an exact number of 
whole kilos. He may, for example, weigh 6+ 

n or 8$ kg. Some people always put a big dot in the 
middle of a square. It is better to put a smaller 
dot in different parts of a square as shown in 
Figure j-12, d epending upon the exact weight 

. OF a child and the time of the month in which a 
-. , 
: :. 

clinic is held. IF a nurse sees a child earlv in the 
month she should put a dot close to the left edge 
of the square. If she sees him late in .i,he month 
she should put a dot close to the right edge of 
a square. If she sees him in the middle of the 
month she should put a dot half way between 
the right- and IeTt-hand lines. 

make sure you set 
the pointer to ‘0’ 
before you start 

\r 
-1 

1 

1 

1 

If a child weighs an exact number of kilograms, 
she puts a dot on the line for whole kilograms. If 
there is exactly half a kilo in a child’s weight, the 

‘\ 

solid lines for the who1 e 

dot goes on the broken half-kilo line. If a child’s 
. , ,. 

the card and the scale dotted llnesf 

weight is just above a-whole kilo, the dot goes just match exactly half kilograms 

above a whole-kilo line, and if it is just below a l-13, A scale for the under-fives clinic 

’ . . 

+ Now: The scale shown in Figure l-13 is made by Messrs. George Salter of West Bl,omwich, Birmingham, England, 
specially for under-fives clinics. The divisions on the scale match those on the road-to-health chart, and there is a wide 
range zero adjustment, so that the pointer can be brought to zero even when there is a heavy pan or seat on which ta 
weigh the child. It is most important that this adjustment be made before a child is weighed, or there may be a large 
error. Intending purchasers should ask for the ‘Portable Baby Weigher Model 235’, costing about $ 12. This scale is 
best used with pairs of hanging trousers which hang from a hook on the scale. These can be used either with or withoul 
the frame shown in Figure I -I. A basket can also be hung from the scale. If trousers are being used, provide several, SC 
that mothers waiting their turn in the queue can put their children into them, sb enabling weighing to be done very 
quickly. Trousers can be used satisfactorily, even with very young children, and can conveniently be made locally. 

,,’ _“ 
.: ,I 



Growth 

1-14, A child on the rood to health 

: line of dots that a child’s weight makes on the card 
is called his growth curve. 

So far we, have only thought about one line on 
t&e graph. This is the top line, and we have called 

1 it the healthy-weight-for-age line. This is the average 
line that healthy well-fed children follow in most 
parts of the world. It was drawn by finding the 
average weights-for-age of very many healthy 
children with rich parents who could feed them 
well. The dot for the weight of a healthy child 
is usually close to this line. The more malnourished 
,he becomes the further the dot for his weight falls 
below this line. If the dot for his weight is only 
just below the healthy-weight-for-age line we need 

, ndt worry, but if it is far below we know he is 
malnourished and must try hard to see that he is 
properly fed. We therefore need a second line on 
the graph to teil us when to worry about a child’s 
weight. We will. call this second line the lower 
l@e. 

The place between the two lines is called the 
_ ‘road to health’, and the card for the under-fives 

clinic is often called the road-to-health chart or card. 
,_ A chart is a kind of map. It is called the road-to- 

health chart because this is an idea that mothers 
can easily understand. They like to think of their 
children walking along a path on the chart which 
leads to health. The path on the chart is like a 
path through the bush, and the dots on the graph 
are like a child’s footsteps. If a child walks off 
the road to health towards the bottom of the card 
he becomes thin and malnourished. Workers 
in under-fives clinics, therefore, try to make sure 
that all children are on the road to health and are 
above the lower line. 

If there ‘are no children below the lower line, 
there are no children who are much underweight 
for their age. The only children who might be 
malnourished would be the very few children like 
Stephen in Figure 1-15. If this is so, the clinic 
workers can be very happy. If some children are 
heavier than they should be for their age and are 
above the top line, this seldom matters. There are 
usually a few fat over-nourished children, and we 
do not need to worry about them in the countries 
for which this book was mainly written. 

Road-to-health graphs are useful in two main 
ways. They”can tell us if a child is the right weigFlt 
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l-15, The story of Stephen 

for his age, or if-he is underweight. Even one weigh- 
ing and one dot on the graph can tell us this. 
But. if a child has been weighed each month for 
several months and there are several dots on his 
graph, we can also tell if he is growing or not. 
A child whose line of dots is climbing up the card 
is growing, but a child whose line of dots is staying 
level is not growing. Even if a child is below the 
road to health but is growing well, he will probably 
soon climb back onto it again and become the 
right weight for his age. Even though his weight 
is below the lower line, if he is growing well and 
his growth curve (his line qf dots) is rising up the 
chart, he is doing well. 

Sometimes a child may be on the road to health 
or even above the upper line because he may have 
eaten well in the earlier months of his life. But 
even though tie is above the upper line, his line 
of dots may become level or start falling. This 

is important, because it means that hc has now 
stopped growing and is malnourished. However, 
because he started so far above the lower line, it 
may be several months before his line of dots falls 
below it. Occasionally, children like this can 
even die from malnutrition before their weight 
has fallen below the lower line. 

This is what happened to Stephen, who grew so- 
well until he was about I8 months old that the line 
of dots on his road-to-health chart was well above 
the upper line. Then his mother became pregnant 
again, so she stopped breast-feeding him and sent 
him away to stay with his grandmother. His 
grandmother was very poor and fed him only on 
cassava porridge. He lost weight, stopped growing 
and became so malnourished that he got kwa- 
shiorkor when he was a little over two years old 
(see Section 2.5j. He was so fat to start with that 
this happened while he was still on the road to health. 
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Three days after he went to hospital Stephen died. 
We cannot find children like Stephen by weighing 

them once. They have to be weighed for several 
months before we can see that they are not 
growing. Whether a child is growing or not is 
more important than what weight he is. A line of 
dots from several weighings is thus more useful 
than one dot. from one weighing, because it is 
the only way that we can tell if a child is growing 
or not. 

- 
GROWTH IS MORE IMPORTANT THAN 

POSITlON ON THE WEIGHT CHART 

1.4 Using the road-to-health chart for a nutrition 
survey. Road-to-health charts can be used in 
another way. The weights of many children can 
be put on one chart. This has been done in Figure 
l-16. Chart A is from the Woodlands area of 
Lusaka where top civil servants live. These people 
are well paid and have plenty of money with which 
to buy food for their families. Two medical students 
t Messrs Pate] and Saasa) weighed I58 children 
in Woodtands under the age of five. Of these 
children 122 were Zambians, and the rest came 
from &her countries. A dot has been put on the 
&art for the weight of each of them. Only the 
inside of the road-to-health chart is shown here. 
Youwill see that Chart A has dots for the weights 
of I03 children under the age of three years and 
that all but one are on the road to health and many 
&e above it. Almost ail the children living in 
Woodlands are thus very well nourished. 

Chart B is from the ‘shanty-town’ called 
&apwepwe on the edge of Lusaka. A shanty-town 
ia a community of peopk living close together in 
mm&brick houses without mains water, or proper 
dra@s, or roads, and usually also without clinics 
or schools. Most of the people who live in them 
are poor, and many have no jobs. (In Zambia 
shanty-towns are also called ‘illegal townships’ 
or ‘squatter compounds’.) The weights of 106 
children from Kapwepwe are shown on Chart B. 
You will see that 32, or nearly one-third of them 
Q&per cent). are below the road to health. These 
are the underweight children whom you will read 

about in the next chapter. 
In counting these children we have counted 

all children whose dot touches the line as being 
on the road to health. We have also started counting 
children where the road to health begins, which is 
at about five months. 

More than half the children in Lusaka live in 
the shanty-towns like Kapwepwe, and very few 
of them are fortunate enough to live in rich, well- 
nourished areas like Woodlands. Perhaps you will 
begin to see what a big problem malnutrition is in 
countries like Zambia. 

By using a road-to-health chart in this way and 
putting the weights of many children on it, we are 
measuring the nutrition of a community. Measuring 
the nutrition of a community like this is one way 
of’ doing what is called a community nutrition 
survey. A survey is only another name for a way 
of looking carefully at a group of people or things. 
In the ‘things to do’ section at the end of this 
chapter, you will learn how to do your own com- 
munity nutrition survey. 

Before we leave road-to-health graphs, there is 
one more very important thing to say about them. 
It is this. We use them to find out if children arc 
well nourished and are growing. If children are 
underweight and are not growing, our job is 
to show their mothers how to feed them better. 
Weighing u child does nothing by itself: It is teaching 
his mother how to feed him that really matters, 
not charting his weight! However, weighing a 
child regularly and charting his weight will tell 
you if your teaching is succeeding. 

TEACHING IS MORE IMPORTANT 
THAN CHARTING 

If mothers are going to keep their weight charts, 
they must be taught about them. Tell mothers 
to bring their weight charts wltene~~~ fltq t&r 
their children to a hospitul or clinic. 

In the next chapter you will learn I++~IJJ it is SO 

important that children should be the right weight 
for their age and be growing. But, before telling 
you about this, here is another way to tell if a 
child is well or badly nourished. 
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-, 1.5 Using arm circumference to measure a child’s 
, Ilutitioa. If you have understood the idea of a 

‘. weight-for-age giaph, you will easily understand 
:,~ the idea of an arm-circumference-for-age graph. 
.: -.. In the next chapter you will see how a healthy 
: child has thick arms, how an underweight child 
pi;- has thin arms, and how a marasmic child has 

very thin arms indeed. We can thus measure a 
‘1 child’s nutrition by measuring the thickness of his 
‘:;_ arms. This is easily done. All that we have to do is 
’ to put a tape measure round a child’s upper arm 
: and measure how many centimetres round it is. 
.: (Instead of centirnetres we usually write cm.) 
i-I::When we measure round something, we say that 
? we are measuring its circumference. A healthy 
:; child will have thick arms and a big arm circum- 
i ference. A thin malnourished child will have 
,; thin arms and a small arm circumference. Even 
; if the lower arm of a malnourished child with !T.,-‘. 
‘, kwashiorkiir is swollen with fluid, the muscles 
!: of his upper arm will be thin and he will have a 
!,l small arm circumference. 
f> z,. 

L ; j_l 

,g: iL\, ‘. _ 
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l-18, Measuring the arm circumference 

Here is a graph (Figure l--19) to show the arm- 
circumference-for-age of healthy children. You will 
see that, just as in the weight-for-age graph, there 
is a line along the bottom for a child’s age from 0 to 
60 months. But, instead of there being weight in 
kg up the line at the left, there is arm circumference 
in cm from 0 to 17 cm. You will see that the top 
line has been called the ‘healthy-arm-circumference- 
for-age line’. It starts at 10.5 cm, which is the arm 
circumference of a healthy child at birth. The 
line rises-steeply from birth, and by the time a 
child is one year old his arm circumference is 
nearly I6 cm. 

A child’s arm, therefore, gets much thicker 
during his first year. But, during !he next .fow 
years qf’ a child’s I[fe, that is .fkonr the timti he 
is one until the time he is Jilve, the line wl the 
graph is near/y flat. You will see from this line 
that his arm circumference only rises from a little 
under 16 cm to a little over I7 cm during these four 
years. A healthy child’s arm circrmfkrence, thert@e. 
oiilj- gmrs b,ia 11 little over one cenrinietre jiwm 
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healthyarm-circumference-for-age !inc 

AN ARM-C F&R-ME GRAPH / 

1-19, An arm-circumference-for-age graph 

the time he is one until the time he is jiw. This is 
very useful, because, whatever exact age a child is 
between one and five, his arm circumference should 
be between i6 and I7 cm. If a child’s arm 
circumference is much less than this, his arm is 
thinner than it should be and he is malnourished. 
Not needing to know a child’s age is very useful, 
because, as we have already seen, this is often 
difficult to find out. 

Look back to the weight-for-age graph. You will 
see that the healthy-weight-for-age line also climbs 
very steefily from birth to the age of one year 
but that it goes on climbing quite steeply after that. 
It is unlike the he&thy-arm-circumference-for-age 
line which is quite flat from the age of one year, 
onwards. This is only another way of saying that 
a healthy child goes on getting heavier between the 
age of one and five years, whereas the circumference 
or thickness of his arm stays about the same. 
Another way of saying this is to say that between the 
ages of one and five a child’s arm circumference is 
largely independent of his age. This is useful 
because it is also the time that a child is usually 

in the greatest danger from malnutrition. It is also 
often easier to measure a child’s arm circumference 
than it is to weigh him. This is because a tape 
measure is cheaper and lighter to carry than a 
scale. A measure can even be made from a 
piece of cardboard. So you see that the arm 
circumference can be a very useful measure of 
nutrition. 

When we thought about weight for age, we saw 
that not all one-year-old children were exactly 
10 kg. Some weigh a little more and some a little 
less. In the same way not all healthy children have 
an arm circumference which is exactly 16.5 cm. 
Thus they are not all exactly on the hcalthy-arm- 
circumference-for-age line, but they are always quite 
close to it. When we thought about weight for age, 
we found that we could think of children as being 
malnourished if they were below the lower line on 
the road-to-health chart. In the same way we can 
think of children as being malnourished if their 
arm circumference is below the lower line on the 
graph. This line is the l&m line, and we will, call 
it the lower line. It is useful to remember that 
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u chihl betwee the ages ~Jj’olle anti$ve years is nral- 
rroicrished (f his am circm~fhwlce is less tharr 
14 rrn. 

AN ARM CIRCUMFERENCE OF LESS THAN 
I4 CM SHOWS MALNUTRITION IN 
A ONE- TO FIVE-YEAR-OLD CHILD 

The arm circumference is no use for seeing if a 
child is growing or not because it stays about the 
same for several years, even in a growing, healthy 
child. The arm circumference can, however, easily 
be used to do a community nutrition survey. 
Figure l-20 shows you the arm circumferences of 
the same children from Woodlands and Kapwepwe 
that you saw in Figure l-16. The only differences 
are that no arm circumferences are shown for 
children under I2 months, but they are shown fbr 
the fourth and fifth years as well as the second 
and third years. The fourth and fifth years were 
not shown in Figure l-16 because these years 
are on the other side of the weight chart. You will 
see that most of the Woodlands children are 
above the healthy-arm-circumference-for-age line, 
while almost all the Kapwepwe children are below 
it. Of the I I6 Woodlands children in Picture A 
only two, or about 2 per cent, are below the lower 
line. Of the -124 Kapwepwe children 26, or 2 I per 
cent, are below the lower line. These graphs show 
us ,that Kapwepwe children have thinner arms 
than Woodlands children and that about a fifth 
(21 per cent) are so thin that they show that these 
children are malnourished. 

I-L I, H rape measure for the 

arm circumference 

Most children who are below the lower line on the 
road-to-health chart are also below the lower line 
on the arkcircumference-for-age chart. But weight 
and artis circumference do not measure nutrition 
in exactly thk same way, and they do not always 
conipletely agree; Thus 27 out of 81 Kapwepwc 
children between the ages qf cirle am/ three were 
below the line on the weight graph. Of these same 
81 Kapwepwe children 24 were below the lower 
line on the arrkircumference graph. A few of the 
children who were just below the lower weight line 
were just above the lower arm-circumference line, 
and the other way round. The underweight children 

on the road-to-health graph and the children with 
thin arms on the arm-circumference graph are 
thus not quite the same, but they are nearly. 
However, the children who are close to either of 
the lower lines are not very well nourished, so 
you will see that. both these ways of measuring 
malnutrition agree quite well. 

1.6 THINGS TO DO 

(a) A community nutrition survey using weight 
for age. Do a nutrition survey using weight for age. 
If several people are doing it, let some of them do 
it in a rich area and some in a poorer area, such 
as a shanty-town. Use a road-to-health chart 
and fill in a dot fopeach child. 

When you visit a community, whether it is rich 
or poor, try to give each house an equal chance 
of being in your survey. This is not always easy, 
and more is said about it in Section 9.26. Go from 
house to house and weigh as many children as 
you can. Try to get at least a hundred. If the children 



in your area are well nourished most of your dots 
will be above the lower line on the weight chart, 
and most children will be on the road to hearth 
or above it. If the children in your area are mal- 
nourished many of them will be below the lower 
line on the chart and off the road to health. You 
may be able to get road-to-health charts and the 
loan of a scale from an under-fives clinic. 

This is a simple community nutrition survey, and 
it will be useful in making the community diagnosis 
of malnutrition in Section 9.25. 

Bqfore you visit a village or shanty-town,. be sure 
you ask the chief or headman jirst! 

(b) A community nutrition survey using arm 
circumference. Do your survey exactly as described 
above, but use arm circumference instead of 
weight. If several people want to do a survey and 
they have not got enough scales, they can 
easily measure the arm circumference. This can 
be done with tape measures, or even with a narrow 
piece of thin cardboard marked off in centimetres. 
One of these has been shown in Figure l-22 and 
has been called a ‘child nutrition indicator’. An 
indicator is something which shows you things. 

14cm marks the difference between healthy and 
malnourished children 

use thin card and 
dorit moks your 
strip too wide fold your strip of 

cardboard round like this 

~SB a strip of thin ctirdboard 
and mark it out in ce.,timetres 
like this 

Growth 1.6 

I-22, A ‘child nutrition indicator’ 

Remember these things when you measure,jthe 
arm circumference, and look at FigurZ 1-I 8: 

Use a cloth, or better still a fibreglass tape 
measure which does not stretch (see Section 
12.3). 

Put your tape getttly but j+t~l~r round the arm, 
and don’t pull so tight that wrinkles come in 
the skin. 

Always measure the I& arm half way between 
the poittt qf the shoulder and the tip qf the 
e/bow (olecranon). 

Let the left arm hang freely by the child’s side. 
The arm must be straight and /lot bent at the 

elbow. 
You can record your answer in various ways. 

One of them is to copy the graph in Figure I-20 
and put a dot for each child. But for this you will 
want to know a child’s age, and the usefulness 
of the arm circumference is that this is not neces- 
sary-provided that he is between one and five 
years old. Another way is to measure children’s 
arm circumferences and group them as has been 
done in Figure l-23. Put a stroke for each child, 
and count in fives. Do this by putting each fifth 
stroke across the other four. This kind of count 
is called a tally and makes counting easier. 

orm circumference’ 
in cantimetres 

numbers 
of children 

14 - 1s III-w-** 1 ~ 21 
L-I-- I - - - 14CrnI I -- - 

‘13 -14 wwtk 0” Q 15 
2 

12 - 13 d-l-i+ ii\ z 8 
2. ul 

11 * 12 1 B 1 

24% ( 15 plus 8 plus 1 ) of these 100 
children oh malnourished because 
thiir arm circumference is less 
thon 14 cm 

l-23, A tally for the arm circumference 
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In a well-nourished area there will be few, if any, 
children with an arm circumference below 14 cm. 
The worse the nutrition of the area the more children 
will there. be below 14 cm, and the fewer children 
will there be with fatter arms. The tally in Figure 
1-23 was made .from the arm circumferences of 
the youngest 100 children in Kapwepwe in Figure 
l-20. You will see that 24 per cent (15+8+1) 
of the children had an arm circumference of less 
than 14 cm. 

(a) Weighing children in an under-fives clinic. See 
if you &an visit an under-fives clinic and help to 
weigh the children and fill in their road-to-health 
graphs. 

(a) Making a height-for-age graph for some bean 
plants. Some people find it difficult to really 
understand a weight-for-age graph. It may ,help 
them to make another kind of graph. This is 
height-for-age instead of weight-for-age. Plant 
some beans in a tin of earth. Keep them watered. 
Take one bean plant and measure its height in 
centimetres each week. Take a piece of paper. 
Put the weeks I, 2, 3, 4 . . . in a line along the 
bottom and centimetres in a line up the side. 
Your graph will start at 0, and’ the line for the 
height of your bean plant will slowly climb up the 
paper. We start to weigh children at birth when 
they weigh about 34 kg. If we wanted to start 
right at the beginning, when a child weighed nothing 
at all, we should have to start when he was inside 
his mother’s womb, and this is not easy to do! 
Just as some children are heavier and grow faster 
than others, so some of your bean plants will 
grow faster and be taller than others. 

(e) Makiag a local-events calendar. In this 
chapter we have said much about a child’s weight 
for his .age, but to find this out we must know a 
child’s age. A good way to do this is to use a local- 
events calendar, as explained in Section 1.3. Here 
are some rules for making a local-events calendar 
that were given us by Mr. Biswick and Mr. 
Matambo of Malawi. 

Make’s separate calendar for each place, as the 
people in different places remember different things. 

.I’ ’ . . . “, ; I’,<*;j; “. .‘.‘.I’..T.& _, -,., , :,:- ,,,. I, ./ .,.i:,z, ,, 

Make it with the help of people in the village, 
the clinic, or the local government of&es. 

Get the times of planting, weeding, harvesting 
and selling; the seasons; and the holidays and 
feasts. Find out when important things happened 
in that place, such as a visit from the president, 
a census, a flood or a famine, the opening of a 
new school, or a change of headman. In one 
village everyone remembered the time that someone 
was eaten by a crocodile. If you can, put the exact 
date of each event on your calendar. 

When you are using your calendar, cross-check 
what a mother tells you. For example, if a mother 
says her child was born at the beginning of the 
rainy season, ask her if he was born before or after 
Christmas, or how big he was when they planted 
maize. Do not believe any birthdate a mother 
gives you unless she shows you a certificate, or 
you have checked that she has got the date right 
with your calendar. Mothers may know the month 
their child was born, but make a mistake with the 
year. Check a child’s birthdate with those of his 
brothers and sisters or friends whose birthdates 
you know. 

EVERY UNDER-FIVES CLINIC MUST HA VE 
A LOCAL-EVENTS CALENDAR 

Here is an example of how the local-events 
calendar in Figure 1-24 might be used. 

A mother says that her child was born when they 
were burning grass. 

‘Was the rice market running? 
Mother says, ‘No’. The rice market ended in 

August, and grass-burning ended in September. 
This means that the child must have been born in 
September. 

‘Was the child born when the President opened 
the lakeshore road ?’ 

Mother says, ‘No, but he was born a few weeks 
afterwards’. This again shows that the child was 
born in September, because the President opened 
the road in August. 

Make quite sure by asking the mother if the 
child was born when the mangoes had started. 
Mother says, ‘No, they started a few weeks later’. 
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SEASON 

Dzirzja 
(rains) 

Mwera 
(cold, 
windy) 

MWWIJ 
(hot1 

fosuula 
: breakin! 
Iround) 

ANNUAL EVENT 
Begin cassava planting 

MONTH 

Late rice planting 
End of mangoes 

1 January 

Begin rice weeding 
Cassava planting 
Abundance nchila fish 

February 

Rice weeding 
Cassava planting March 

End weeding of rice 
Sanjika season 
Cassava planting 

Begin rice harvest 
Begin maize harvest 
Begin digging groundnuts 
Benin Ntchisi tobacco market 
Cassava weeding 
End maize harvest 
Continue rice harvest 

Begin rice market 
Cutting grass for thatohing 
Initiation of chiltin=Jando 

Continuation of Jan& 
End rice market 
Building houses 
End of burning grass 

April 

May 

June 

July 

August 

SeptemteI 

End of building houses 
Preparation of fields October 
Mangoes start 

Early maize and groundnut planting 
Continuation of preparing fields November 

Early rice planting 
Rains start December 
Continue planting maize and gruundnuts 

EVENTS IN 1968 

Eid Daha 

President opens 
new rest house;Ka- 
mpungu mill closes 

Easter 

Ascension 

President opens Ned 
mad,gsela-3 atairf%l 

Shabani 

Ramazan 

Christmas 
Eid Fitar 

1 - 24, A local-events calendar from Malawi 

Now WC know for sure that the child was born in 
September 1968. 

Once you have made a local-events calendar, 
and used it for a little while, you will know it by 
heart, and be able to use it very easily. The calendar 
in Figure l-24 is for one year only. A calendar is, 
however, needed for at least five years and needs 
to be very carefully made month by month for the 

last three years. Many clinics will find it useful to 
have a calendar recording the most important 
events each year going back much further than this. 

A local-events calendar may seem a lot of 
trouble to make, but perhaps this chapter will 
have shown you that one of the most important 
things that we can know about a child is his 
true age. 



Chapter Two 

WHEN GROWTH FAILS 

2.1 The underweight child. The first chapter 
was about how children grow. We saw how a 
healthy child is always about the right weight for 
his age, and how a child who is growing gets heavier 
each time he is weighed. This chapter is about what 
happens if a child does not grow as he should. 

NORMAL UNDERWEIGHT 
--es- 

2-1, The underweinht child 

If a child does not get enough to eat he does not 
grow. He does not weigh as much as he should do 
for his age. We say that he is ‘underweight for his 
age’. In some parts of Africa 40 children in every 
100 (40%) are much underweight for their ages, 
and there are districts where even more children 
are underweight. By this we mean that the dots for 
their weights come below the lower line on the 
road-to-health chart. We want a name for a child 
who does not weigh as much as he should do for his 

age, so we will call him the underweight child. 
Why do underweight children matter? They 

matter for three reasons. 

THE THREE REASONS 

2.2a The first reason: underweight children grow 
up less clever thm they should be. If a child 
does not eat enough food, and especially enough of 
the body-building food called protein, his body 
and his brain do not grow as well as they should. 
Although malnutrition is harmful all through a 
child’s life, we can think about it harming a child 
around the time of birth, bef&re he goes to school, 
and while he is at school. 

Around the time of birth. A child’s brain grows 
fastest just before he is born, while he is still in 
his mother’s womb, and during the first few 
months of life afterwards. His brain is thus especial- 
ly likely to be harmed if his mother does not 
eat enough food to give him what he needs while 
he is in her womb, and also if he lacks food soon 
after he is born. 

Malaria can also cause a child to be malnourished 
in the womb. This is how it happens. A child in 
his mother’s womb is nourished through the 
cord (the umbilical cord) that joins him to the 
afterbirth, or placenta. During pregnancy the 
placenta sticks close to the wall of the womb, and 
nutrients (see Section 3.1) from the mother go 
through it on their way to the child. If a mother 
has malaria, it can prrn the placenta, and so stop 
nutrients getting to the child. He does not grow 
so well and is often lighter when he is born than a 
child with a healthy placenta. Malaria is thus an 
important cause of malnutrition inside the womb. 
This is why pregnant mothers, in places where 
malaria is common, should always be given tablets 
to cure their malaria. This is an important kind 
of malnutrition, and it is easy to prevent. 



II-nourished 

~2-2, Healthy children grow into clev 

HEALTHY WELL-NOUR 
CHILDREN GROW INTO 
CLEVER ADULTS 

#ISHED 
9 

er adults 



.( . Before school. A child has many things to 
learn in the first five years of his life before he goes 
to school, such as learning to walk, and talk, and 
play. If he lacks food at this time, he becomes 
sleepy and dull and does not run about and talk 
like a well-fed child of his age. Malnourished 
children often start walking later than they should, 
or stop walking, if they started to walk before 
becoming malnourished. Such children are also less 
interested in what is going on around them, and do 
not play well. If they are dull and sleepy because 
they are malnourished, their families are less 
interested in them, and do not play with them so 
much. Children learn a lot from playing and talking 
with their families. So malnourished children do 
not learn from their families and their play in the 
way they should. When such children get to school 
they find that other children, who have been well 
fed in the years before they came to school, are 

.,. better in class than they are. 
.- .j ;, ‘; _ I. 

At school. If a child is not well fed, he is 
i.. i ,L hungry, sleepy and dull, and does not think well in 
:: class. He does not learn so well as he would do if he 

~. were well nourished. He does not pass the exams 
,-. ;. that he should pass, and when he gets a job, he 
,:. is not so good at doing it as he might have been; 

b Thus we are coming to think that children who 
. . ;: 

‘& 

are malnourished, either while they are in the 
womb, or before they go to school, or while they 
are at school, do not grow up to be as clever as 
they should be. We can say this in another way. 
Children who are malnourished and underweight 
are likely to grow up less clever than they would 
have been if they had been well fed, and had always 
been the right weight for their age. 

2.2b Mdnotrition and development. If a coun- 
try is going to go forward and develop fast, 
every adult, and therefore every child, needs to be 
as clever, as able and as skilful as he can be. This 

;, matters not only for the few-people who are going 
: : to do the difficult jobs, like being doctors, engineers 

,: or busineqsmen, but also for the many people 
.-*.. .who are going to do the more ordinary jobs. A 
>: <, 
6 country needs good farmers, builders, typists, 
:,- mechanics and drivers. All these jobs have to be 
.( (/ .j, /- 
:: 

i:;.,&,,‘..’ ,. ‘. 

,;‘~:-.,v . 
.,=‘;, ~, .+ ’ 
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learnt, and a clever person can do them better 
than one who is not so clever. The better all jobs 
are done, the faster a country will develop. If the 
workers of a country have been made dull by 
malnutrition in childhood, it will not go forward 
and develop so fast. Malnutrition thus slows 
development. This is one of the reasons why the 
countries where many children are malnourished 
go forward more slowly than they need. 

So far we have only talked about malnutrition in 
children slowing developmqnt. But when adult 
workers are malnourished, development is also 
slowed. In Sections 7.21 and 9.2 you will read how 
many workers, and especially many farmers, 
are malnourished, and are not able to work as hard 
as they would do if they were well nourished. They 
lack especially the energy food that they need 
to be able to work hard. When workers are 
malnourished, they cannot work hard, the 
country cc;-?not go forward as it should, and 
development slows. Thus malnutrition in adults, 
as well as malnutrition in children, slows 
development. 

.- 
MALNUTRITION SLOWS DEVELOPMENT 

2.2~ Measuring what malnutrition does. It is 
not easy to measure what malnutrition does to 
make people less clever. This is partly because 
cleverness is itself not easy to measure, and partly 
because it takes a long time for children to grow 
into adult men and women. We can weigh children 
now, but we will have to wait 20 years before we 
can see if underweight children grow up to be less 
clever than those who are the right weight for their 
age. But, even though it is difficult to be quite 
certain, mdre and more people feel sure that under- 
weight children do grow up less clever than 
they might have been. If we wait 20 years before 
we do anything, millions of children will have 
grown up less clever than they should have been. 
It will then be too late to do anything about them. 
If there were only a few underweight children, it 
would not matter quite so much. But, because 
there are so very many of these children, we must 
do all we can to make their nutrition better now. 

I 



When Growth Fails 2.3 

This is why many people are so worried about 
malnutrition and so keen to prevent it. It is also 
why this book has been written. 

UNDER WEIGHT CHILDREN MATTER 
BECAUSE THERE ARE SO MANY OF THEM 

2 3 The second reason: underweight children 
become ill and die more easily. Nobody has 
any doubt about this. When underweight children 
become ill with a disease such as measles they are 
more likely to die than are big, strong, well- 
nourished children. Underweight children cannot 
fight diseases so well. Some people like to think of 
an underweight child as being like a house in which 
the ants have eaten all the poles (sticks). The 
house looks quite well and stands up during the 
dry season, but, when the rains come, the roof 
falls in and it is washed away. A strong house in 
which the poles have not been eaten by the ants is 
not harmed by rain. In the same way an under- 
weight child seems fairly well, until he gets measles, 

this strong house stands up 
to the rains just as a well- 
nourished child stands 
up to meorles . ,.” 

or some other disease which kills him. A strong 
well-nourished child is much less hurt by diseases 
and nearly always gets well again. This idea of 
a house in the rains is a good one to teach mothers. 
It was given us by Mr. Chikakuda of IMalawi. 

In countries where children are well nourished 
they hardly ever die from measles. A good saying to 
remember is that u community is malnourished so 
long as children die from measles. 

Meas!es is an example of an infection. By this 
we mean that it is caused by a very small living 
thing or organism getting into a child’s body and 
living there. Micro means small, so we call these 
very small living things micro-organisms. Another 
name for them is germs. A person with a micro- 
organism living inside him is said to be infected by 
that micro-organism. Not all diseases are caused 
by infections. Marasmus, for example, is caused 
by lack of food. However, many important diseases 
of children are infections, such as most kinds of 
diarrhoea, tuberculosis (TB), and whooping cough. 
Each of these diseases is caused by infection with a 
different micro-organism. 

this house in which the ants hove 
oatsn ail the poles is washed 
oway by thorninsand is like a 
malnourished child who is easily,.. ..’ 
killed by measles_ , / 

2-3, Amolnourished child is like a hause in which the ants have eaten all the pales 
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Malnourished children also get other infections, 
besides measles, more severely than they would do 
if they were well nourished. They get diarrhoea and 
tuberculosis more often and die from them more 
easily. In one district underweight children were 
found to get diarrhoea four times as often as well- 
nourished children. As you will read in Section 
7.20, one of the best ways of preventing diarrhoea 
is to make sure that all children are well nourished 
and are on the road to health. 

UNDERWEIGHT CHILDREN DIE FROM 
INFECTIONS MORE Es4SIL Y 

Underweight children are also in danger of 
getting even more malnourished. If their nutrition 
gets a little worse, or if they get diarrhoea, or some 
other infection, they may become so malnourished 
that they get the very bad kinds of malnutrition 
c&xl kwashiorkor or marasmus. They may die 
because of tlis. The underweight child is thus 
always in danger. 

2.49 The third reason: underweight children do 
not grow up so tall and strong as they would have if 
they had been well nourished. Here again we 
are quite sure about this. Tallness does not matter 
nearly as much as cleverness, or being able to 
fight a disease. Even so, most people like their 
children to grow up tall. People would be taller 
than they are now if everyone had been well 
nourished when they were children. One hundred 
years ago many people in Europe were mal- 
nourished and adults were quite small. There 
is now almost no malnutriton in Europe, and 
people are taller than they used to be. If we can 
stop malnutrition, the people of the future will 
be taller than the people of today. Perhaps this 
does not matter much, but if you do think it 
matters, then here is just one more reason for 
trying to prevent malnutrition. 

Malnutrition is not the only reason why adults 
are small; there are other reasons also. One of them 
is the tallness or shortness that is given to us by our 
parents. Children usually look like their parents. 
Tall parents usually have tall children, and short 
parents usually have short children. Our height is 

UNDERWEIGHT CHILDREN CAN ONLY 
BE FOUND BY WEIGHING THEM 

-.-- 

thus partly due to the tallness or shortness that was 
given to us by our parents, and partly due to the food 
that we had while we were growing. A child who is 
not given enough food while he is growing is not 
able to make use of the tallness given to him by 
his parents. He does not grow as tall as he would 
do if he were well fed. Do not worry if you are 
short. Your shortness may have been given to you 
by your parents! 

2-4, Children must be weighed 

2.4b The importance of weighing. We cannot 
tell if a child is underweight just by looking at him- 
he must be weighed. An underweight child often 
looks healthy and rather like a heaithy child some 
months younger. It is only when we see him standing 
beside a hea1th.y well-fed child of his own age that 
we see how small he is. There are often so many 
underweight children in a community that we 
forget what really healthy well-nourished children 
look like. This is why it is so important to weigh a 
child, to find out how old he is and to check his 
weight for age on the road-to-health chart. This is 
what the road-to-health chart is for, and why it is so 
useful-it is the only way to tind the underweight 
child! We cannot tell if a child is underweight 
just by looking at him, and neither can his mother. 
Mothers often bring their children to a clinic 
because they have a cough, diarrhoea or ‘hotness of 
the body’ (fever). Sometimes they are worried 
about swelling of the legs, when their child has 
kwashiorkor. They almost never bring children 
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to a clinic because they are thin snd underweight. 
There may be so many thin, underweight children 
in a village that mothers think it is right for their 
children to be like this. 

Just as mothers cannot tell if their children are 
underweight, nor can doctors, medical assistants 
or nurses either. This means that er’ery child coming 
to a clinic or hospital must be weighed and ghven a 
road-to-health chart. Their mothers should also be 
asked Lo bring them to the under-fives clinic. This is 
especiaiiy important if they ate underweight, but all 
children should come. 

EVERY CHILD COMJNG TO A HEALTH 
CENTRE OR HOSPIT.4,‘. MUST HAVE 

A WEIGHT CHART 

2.4c How many malnourished children are there? 
Some lucky children get all the food they need. 
These are the healthy well-nourished children who 
are on the road to health. Many children get less 
food than they need to grow and keep healthy, 
and are below the road to health. These are the 
underweight children that you have just read about, 
and who are important because there are so many 
of them. 

Some children eat enough food, but it is the 
wrong kind of food. They get a disease called 
kwashiorkor. Other children eat so little jbod of’ 
a~)’ kind that they get a disease called marasmus. 
In a community where there is much malnutrition 
perhaps 40 children in every hundred will be under- 
weight @IO%), perhaps two (2 %) may have 
marasmus, and perhaps only one (1%) or less will 
have kwashiorkor. Because the nutrition of 
children differs greatly from one community to 
another, these numbers will be different in different 
districts. Ln a district where the nutrition is not quite 
so bad, perhaps only 20 per cent of the children 
will be underweight, 1 per cent will have marasmus, 
and there will perhaps be only one child in 500 with 
kwashiorkor. As we shall see in Section 9..25, 
the nutrition of children also varies greatly from 
season to season and from year to year. 

In Malawi ziiid Zambia; and in many other 
countries, only about seven but of ten children 

who are born live to reach their fifth birthday. 
Three children in every ten die. Some die soon after 
birth. M:lny die because they are malnourished, 
or because diseases like measles can kill them when 
they are underweight. OF the seven children who 
live, perhaps three will have had malnutrition: at 
some time before they were five years old, and 
may not grow up so clever as they might have 
been. 

THE NUTRITION OF CHILDREN VARIES 
GREATLY FROM PLACE TO PLACE 

AND FROM TIME TO TIME 

2.5 Kwashiorkor. This is an African word 
which comes from Ghana. It means the ‘illness of 
the displaced child’. By displaced we mean that a 
child has been taken away from his mother’s 
breast because she has become pregnant again. 
Many tribes recognize kwashiorkor. The Bemba 
call it ultinse and the Soli buwise. The Nyanja 
name for the disease is @se. 

A child with kwashiorkor does not usually look 
thin. He may have plenty of fat underneath his 
skin which makes his body look round and his 
cheeks look fat. His legs and hands may look too 
fat because they are swollen with water @demo), 
and if you press on the leg of a child with 
kwashiorkor your finger may leave a hole or 
dent behind it. A child may look fat, but under- 
neath he is thin, because his muscles have got 
thin and weak. His stomach may also look big and 
fat, but this is because the muscles of his stomach 
are also weak and loose. If you look at his shoulders 
and the tops of his upper arms you can see that 
they are thin. 

The skin of a child with kwashiorkor often 
becomes pale, or a bit red, and not as black as it 
should be. It becomes thin and weak, and may start 
coming off like old paint from a door. His hair 
gets pale and thin and may become straight and 
easy to pull out. He is sad and sits still in his 
mother’s arms and does not want to run 
about and play. Sometimes he stops walking 
altogether. 

Children get kwashiorkor because they do not 

.- . . 
1. 
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Of every ten children who are born _ _ _ _ 

****a 

. are five years old 

three wiil be malnourished 
at some time before they are five 

oniy four will he healthy 

Z-5, Of every ten children who are born 

eat enough of the body-building food called 
protein that is needed to make strong muscles, 
skin and blood. But some children may have 
eaten enough energy foods before they got ill 
to make them quite fat. A child with kwashiorkor 
usually weighs less than the right weight for his 
age. But, because he may still be quite fat, and 
because of the water that makes his legs swollen, 
he may not be very underweight. Sometimes 
children like Stephen in Section 1.3 may even get 
kwashiorkor while they are on the road to health. 
Children with kwashiorkor always stop growing. 

Mothers sometimes think that any child who is 
fat must be well nourished. When you are teaching 
mothers you may have to show them that fat 
children with kwashiorkor are malnourished 
because they are eating the wrong kind of food. 
They may be getting nearly enough energy food, 
but they are not getting enough body-building 
protein. 

CHILDREN GET KWASHIORKOR BECAUSE 
THEY EAT TOO LITTLE PROTEIN 

The commonest age for a child to get 
kwashiorkor is when he is about 18 months, but it 
can happen at other times, especially when he: 
stops breast-feeding. 

2.6 Marasmus. ’ Marasmus is really only- 
another word for starvation, or not having enough 
food of any kind to eat. Children with marasmus 
are always very underweight, and sometimes only 
weigh half as much as they should do for their 
age. Look how very thin the child in Figure 2-6 is. 
His arms and legs are like sticks, and you can see 
his ribs. His muscles are very thin, and his arm 
circumference (Section 1.5) is very small indeed. 
His face is thin, like the face of an old man, and 
his head looks big, because his body is small. 



MARASMUS 

very underweight 

swollen legs 
\ 

many children with 
marasmus look anxious, 
just as this child does 

KWASHIORKOR 

unhappy miserable child 
thin, pate, -I-. I. 

:. 4: this is sometimes called 
a l moon face 

I 
still be 

e a ot of fat 
-.- Some parts 

of the body mid-arm drcumferenct,even 

i Z-6, Kwashiorkor and.marusmus 
though his lower arm is 

swdlfm ,: / 

111u1 

quit 
underweight n- 
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quickly over a few weeks, and are soon either dead 
or better. Marasmus lasts months or years, and is 
seen in younger children, who take longer to get 
well. 

So far we have spoken as if all children were 
either healthy or underweight, or had either 
kwashiorkor or marasmus. It is not quite so easy 
as this. Some children have marasmus or kwashior- 
kor badly, some not so badly. Other children are 
half way between kwashiorkor and marasmus. They 
might perhaps be very thin like a marasmic child 
and at the same time have oedema like a child with 
kwashiorkor. These children are said to have 
marasmic kwashiorkor. In some areas most 
children will he like this and there will be a few 
with either ‘pure’ marasmus or ‘pure’ kwashiorkor. 
There may also be many children who are between 
the underweight child and the child with either 
marasmus or kwashiorkor. 

miserable i 
. 

thin upper arms 

coming off.the/ 
ond irgs q 

skin 
arms 

2-7, 

2.7 The underweight child and the hippo. Have 
you ever seen a lump of ice in a glass of water or 
cold drink? How it floats so that most of the ice is 
under the water and only a little is above it? 
Malnutrition is like this. The few children with 
kwashiorkor and marasmus are the ones that we 
can easily see. They are like the little bit of ice 
which is above the water. The many underweight 
children whom we cannot see (unless we weigh 
them and find out their ages) are like most of the 
ice lump which is under the water; These children 
are hidden in the community, and we have to look 
for them. 

If you have not seen an ice lump, perhaps you 
have seen a hippo floating in a river? All that can 
be seen are his eyes, his nose and his ears. These 
are like the few children with kwashiorkor who 
are easily seen. The rest of his body, which cannot 
be seen under the water, is like the many under- 
weight children who have to be searched for in the 
community. 

Most children are underweight because they do 
not get enough to eat, but there ire a few who 
are underweight because they have some other 
disease. Because this is a book about nutrition we 
will not say anything more about these children 
here. 

Fat children can still 
be malnourished 

A healthy child has plenty of fat under his skin. 
This is what makes his body so round and smooth. 
So do some children with kwashiorkor, but a child 
with marasmus has almost no fat underneath his 
skin. Children get marasmus when they eat too 
little of the energy foods as well as too little protein. 
A child with marasmus eats so little energy food 
that he has not got any to spare to store as. fat 
underneath his skin. This is why he looks so thin. 
A child who is very thin is said to be wasted. 

CHILDREN GET MARASMUS BECAUSE 
THEY EAT TOO LIirLE FOOD OF ANY KlND 

A child can get marasmus at any age. The mosi 
common age is during his second year. As you will 
read in Section 8.1, one of the most important 
causes of marasmus is bad bottle-feeding. Another 
is children not being given enough porridge with 
added protein from the age of four months onwards. 

Marasmus and kwashiorkor differ in other 
important ways. Chiidren get kwashiorkor quite 
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malnutrition is like a hippo, 
most of him cannot be seen 

easily seen 

2 - 8, The underweight child, the ice 
luinp, and the hippo 

2s Prutein Energy MaInutrItlon or PEM. In the 
next chapter we shall learn that the part of the food 
that is used for building and repairing the body is 
called protein. The following chapter tells us about 
‘the foods that give us the energy to run about and 

: work, and which. we store as fat underneath our 
skin. We shall also see that this energy is measured 

in jades. To be healthy and well nourished a child 
must eat enough protein and enough joules of 
energy food. A child whose food does not contain 
enough protein and energy becomes malnourished. 
We say he is suffering from Protein Energy 
Malnutrition or PEM. This is a new word which is 
now used instead of PCM, or protein calorie 
malnutrition. Underweight children eat some 
protein and energy food, but they do not eat 
enough, so they suffer from mild PEM. A child 
with marasmus is starving and gets much too little 
protein and too few joules of energy food. He 
suffers from severe PEM. A child with kwashiorkor 
also suffers from severe PEM. He also lacks 
protein, but he may be getting nearly enough 
energy. I 

PEM is a useful word for all kinds of mal- 
nutrition due to lack of protein and energy food. 
It includes the underweight child suffering from 
mild PEM, and also children with severe PEM, 
who may have marasmus or kwashiorkor, or 
something in between. 

Of every ten children who are born in many 
countries at least three die before they are five 
years old. Sometimes as many as half of all the 
children who are born die before they are five years 
old. Many of them die because they are mal- 
nourished and suffer from PEM. They often die 
from marasmus or kwashiorkor, or because some 
other disease such as measles is able to kill them 
when they are weak, underweight and mal- 
nourished. Almost no children need die, and it is 
our job to work very hard to keep them alive 
and healthy. In the next two chapters we shall read 
about the foods that children need to make them 
grow and keep them healthy. Before we do so, it is 
useful to learn more about the weight chart in 
malnutrition. 

2.9 The weight chart in malnutrition. In the 
first chapter we learnt how a healthy child is 

always about the right weight for his age, and how 
growth is more important than position on the 
road-to-health chart. Now that we know about 
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PEM, kwashiorkor and marasmus, we can compare in Chart 2. We shall see from me story of David 
the growth curves of some malnourished children in Section 9.23 just how many things can block 
with the growth curve of a healthy child. the food-path of a child at this age. 

The growth curves of this section are from 
Uganda, and are the work of Michael Church and 
Paget Stanfield. You will see that each chart is 
for five years, and that we have left out the months 
and only put in a few of the weights. 

Chart 1 shows the growth curve of a well- 
nourished child, whom we will call Anne. You will 
see that her growth curve stays close to the healthy- 
weight-for-age line. Although she lost weight 
when she had infections, such as coughs or 
diarrhoea, she soon caught up again, because she 
wus wellfed. When children lose weight for a short 
time and then catch up again, we say their weight 
falters. To falter is to wait or hesitate. 

The next two charts show you two other kinds 
of growth curve you may see. You will see that 
Elizabeth in Chart 4 was on the road to health 
when she first came to the clinic. When her mother 
was shown how to feed her well, she gained so 
much weight that she quickly climbed above the 
healthy-weight-for-age line. She had been much 
less than the weight she should have been. Her 
true healthy-weight curve is that shown by the 
dotted line. She is one of the many children whose 
growth curve rises above the healthy-weight-for- 
age line when they have enough to eat. 

Chart 2 is the growth curve of a child called 
Andrew. Unfortunateiy, Andrew was not given 
enough protein foods with his porridge from the 
age of four months onwards. Like Anne, he also 
had infections, and his weight faltered, but “he 
could not catch up properly afterwards because 
he was not well fed. Because he did not have 
enough food to make him grow, and to let his 
weight catch up after infections, his growth curve 
became Rat. When he was I9 months old he 
weighed only 74 kg and got kwashiorkor. 

Sarah in Chart 5 had kwashiorkoi with oedema. 
She was well fed and got better quickly. But she 
began by losing weight. This is because she started 
by losing the water that made her oedema. You 
will often see this as children get well from kwashi- 
orkor. It is called the ‘tick sign’, because the line 
on the chart looks like a tick. 

Many children who get kwashiorkor have a 
growth curve like that of Andrew. It is as if they 
were going along the road to PEM that is shown 
in Chart 3. You will see that children start on the 
road to health for the first six months while they 
are breast-fed. But, from the age of four months 
onwards they are not given enough porridge with 
protein foods. They stop growing, their weight 
curve tlattens, and they go along the road to PEM. 

The road to PEM IS not printed on the road-to- 
health chart, but mothers can understand it if 
YOU make a big teaching chart and explain it to 
them. As we saw with Stephen in Section 1.3, 
children can get kwashiorkor at other places on 
the chart, but the end of the road to FEM is the 
place where they usually get it. 

2.10 Measuring rehabilitation with tie weight 
chart. Chart 7 shows what happens when a 
child with kwashiorkor, such as Andrew. is well fed 
and starts growing again. We could say that 
Andrew was cured, but we usually say that he 
was ‘rehabilitated’, which means made well 
again. But it means more than this. Nutrition 
rehabilitation means making sure that a child is 
not going to become malnourished again as soon 
as he goes home to his family. It means improving 
a child’s nutrition, und teuching his mother how 
to look after him so that he does not get PEM.once 
more. This can be done by taking both him and 
his mother into hospital, so that he can be cured 
with good food and she can be taught how to feed 
him. Children can be rehabilitated in hospital, 
but it is cheaper to rehabilitate them in a special 
rehabilitation unit, like that described in Section 
I 1.4b. Chart 7 shows Andrew’s rehabilitation 
growth curve when he and his mother went to 
stay in a rehabilitation unit. 

Children can become malnourished at any age, 
but the most common time is during their second 
year, which is the time that Andrew got kwashiorkor 

If we ar: going to be able ‘to measure how good 
we are at rehabilitating a child and his mother, 
we must think more carefully about weight and 
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age. As we have seen, Andrew got kwashiorkor 
when he was 19 months old and weighed 73 kg. 
The weight he should be for his age is shown by 
point X on the graph, and is about 12 kg. A heal&y 
child of 73 kg would be five months old. This is 
the right age for his weight and is shown by point 
Y on the graph. 

We have already seen that the younger a child 
is, the faster he grows. A child grows very fast 
at point Y, and the healthy-weight-for-age line 
rises steeply. He is growing more slowly at point 
X, and the line rises less steeply. If a child is going 
to be rehabilitated from kwashiorkor really well, 
and make up for as much as possible of the weight 
that he has lost, he must grow faster than a healthy 
child of his age. However, he must grow faster 
even than this-he must gro’w faster than a healthy 
child oJ’ tlte same weight. He must grow faster than a 
child at point Y on the healthy-weight-for-age line. 

Because it is so important to rehabilitate children 
really well, we need some way of measuring how 
successful our rehabilitation is. We divide rehabi- 
litation into three kinds, or categories, A, Band C. A 
i.s the best, B is the next best and C is the least good. 
’ in rehabilitation of Category A a child grows 

jitster than a healthy child of his weight-age. 
In rehabilitation of Category B a child grows 

more slowly than a healthy child of his weight-age, 
but .fmter than a healthy child of his own age. 

In Category C a child grows more slowly than 
a healthy child of his own age. 

This may seem difficult, but it is really very 
easy. All we have to do is to cut one of our own 
road-to-health charts along the healthy-weight-for 
age line, as in Chart 6. This is given you as an 
example, so cut it out. Let us call the road-to-health 
card we have cut out the curve card, and see how 
well Andrew was rehabilitated. 

Put the curve card on top of the child’s road-to- 
health chart showing his rehabilitation curve. 
Keep the curve card level (horizontal) with its age 
lines exactly on top of those of the child’s chart. 
Slide it up and down until you find the place where 
the child’s weight at the start of rehabilitation 
touches the edge of the curve card. This is point 
Z on Andrew’s chart and is shown in Chart 8. 
Draw a pencil line along the edge of the curve 

card on the child’s road-to-health chart. This is 
line Z-V on Andrew’s chart, and is the growth tine 
of a healthy child of the same age as Andrew. 

NOW do the same thing, but slide the curve card ’ 
along to the right, still keeping it level. See that 
the weight lines on the curve card are exactly on 
top of those on the child’s road-to-health chart. 
Draw a pencil line. This is the line Z-W on Andrew’s 
chart, and is shown in Chart 9. It is the growth curve 
for a healthy child of the same n~cigllt as Andrew. 

Chart IO shows both these lines drawn on 
Andrew’s chart. Children whose rehabilitation 
weight curve is above the tbp curved dotted line 
(Z-W) are in Category A. Children whose rehabi- 
litation weight curve is between the two curved 
dotted lines (Z-W and Z-V) are in Category B. 
Children whose rehabilitation weight’curve is below 
the lower curved dotted line Z-V are in Category C. 
You will see that Andrew’s curve is in Category 
B-he should have been rehabilitated better! 

Use the cut-out curve card in Chart 6 to see if 
you can find out what category of rehabilitation 
Simon had in Chart I I and Mary had in Chart 12. 
Be careful-rehabilitation may start in one 
category and end in another! You will find the 
answers at the end of the next chapter. 

Does all this seem a lot of trouble? Not really. 
Rehabilitating malnourished children is second 
in importance only to preventing malnutrition. 
It is also very important that children are 
rehabilitated well. They should all be in Category 
A. Measuring rehabilitation is easy. All that is 
necessary is to cut out a curve card and draw 
two lines with a pencil! A better curve card can 
be made out of plastic sheet, such as an old x-ray 
film with the ‘picture’ washed off. Weight charts, 
like that in Figure I-I I, which are divided into 
pieces or panels for each year, can be used in the 
same way as Chart 6 in this section. YOU will, 
however, find it necessary to slide your curve card 
along when you come to the step between the 
panel for one year and that for the next. 

2.11 THINGS TO I?0 

(a) Visiting a children’s ward. See if you call 

visit the children’s ward in a hospital, and ask 
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the doctor to show you some children with of the course should then look at each child in 
kwashiorkor and marasmus. If you are members turn and write down how old they think a child is 
of a nutrition club or nutrition group who are and whether they think he is well or badly 
trying to prevent malnutrition, he may be very nourished. They should then gather together and 
pleased to show you the diseases you are fighting. ask the doctor to tell them what the right answers 
Tell him that you would like to see the signs of ,are. Many people will be wrong! It is difficult 
kwashiorkor and marasmus as they are described 10 measure the nutrition of a child without knowing 
in Sections 2.5 and 2.6. a his weight for his age. This guessing game can 

(b) Cues&g the age and nutri$m of childreu. also be done at a clinic. . 

In Section 2.4 you learnt how difficult it is to see (c) Finding out the local ideas about kwashiorkor 
if children are well nourished just by looking at and marasmus, Try to find out if mothers recognize 
them. One way to see just how difficult this is is the ,diseases that we call kwashiorkor and maras- 
to try it. This is a good thing to do during a course mus. Show them pictures of children with these 
ar a conference (see Sectioris I I .24b and I 1.24~) diseases and ask them if they have their own 
and the doctor at the district hospital may be words for the’m. If they have, ask them what they 
very pleased to help. Five or six children of different think causes these diseases. In some districts people 
ages, both well and badly nourished, should be think that a child gets kwashiorkor because his 
seated iri a line, each with their mother or a nurse. father has been with another woman, and not 
Each child should be given a number. Members because he has not been eating the right food. 
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Chapter Three 

PROTEINS 

3.1 Nutrients. In the last chapter we saw what 
happens when children do not get the food they 
need. In this one and the next we shall see what 
foals are made of. 

All foods are made of nutrients. There are 
six kinds of nutrients: 

PRCYEIN for body-building and 
repair 

cARBornRAT& 
FATS AND OILS > 

for energy and warmth 

1 
for protection from some 

diseases 

WATfZR 

If adults are to stay healthy and children are to 
grow, they must have enough of each of these 
nutrients which come from the food they eat. 
The first nutrient to think about is protein, and 
what it is for. 

33 Prqtein for growing OT body-buiId&. Our 
bodies are built of very many small pieces called 
cells in the same way that a village is made of 
houses. .,C!ells are mostly made from protein just 
as some houses are mostly made from bricks. 
A child starts off as one cell inside his mother’s 
womb and is far too small to see. This cell takes 
in protein tind builds another cell. Each of these 
cells takes in more protein and builds two more 
cells. This goes on until there are millions of cells, 
which take on different shapes to make the different 
,parts of a child’s body, such as his muscles, his 
eyes, his heart, and his brain. We saw in Section 
1.1 that while a child is in his mother’s womb 
he grows from one cell weighing almost nothing 

-to a birth weight of 33 kg. Because a child is 
-growing very fast at this time, he needs lots of 
protein. This comes to him through the cord (the 

,:.,” , I 

.; ) 

1. I 

umbilical cord) that joins him to the inside of 
his mother’s womb. A pregnant mother must thus 
eat plenty of protein if she is to have enough for 
herself as well as enough for the child that is 
growing inside her. 

When a child is born, his body, and especially 
his brain, go on growing. We saw in thg first 
section of this book that he grows so fast that he 
doubles his birth-weight in the first six months of 
his life and triples it during his first year. If a child 
is to be able to grow as fast as this, he needs plenty 
of protein food. In the first months of his life 
this comes to him in his mother’s milk, but, from 
the age of four months onwards, he must have 
plenty of protein foods added to his porridge. 
After a child is one year old he grows more slowly, 
but he ~5 still growing and so he still needs plenty 
of protein food. 

33 Protein for repair. When a child becomes 
an adult, he stops growing-that is he stops getting 
taller and only gets heavier if he gets very fat. 
An adult, therefore, no longer needs protein for 
growing. But the different parts of his body are 
wearing out all the time. Each cell lives for a while 
and then dies, and a new cell has to be made. 
One of the red cells of the blood, for example, 
only lives for about 120 days, after which it wears 
out and a new red cell has to be made. Protein 
is needed to make these new cells, so an adult 
has to eat protein to repair his body. The cells 
of a child’s body are also wearing out, so a child 
needs protein for repair as well as protein for 
growth. 

If you wear a pair of shoes for long enough the 
soles will wear out, but if you wear no shoes the 
soles of your feet do not wear out. This is because 
new skin cells are being made all the time under- 
neath the old skin. The hard skin that touches 
the ground is being worn away, but the new skin 
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3-1, Protein is needed for growth 



shoes wear out and 
need repairing 

‘,. I’ 1I.i. gt ,_ I:- / 3-2, Protein is needed for repair 
[$. 
:C underneath is growing all the time to repair it. After 
r; you have cut your hair it is also ‘repaireJ again, 
$ and new hair is made out of protein. When you CUL 
zt-, yourself, the hole in your skin is repaired in the 
L- same way by new skin cells made out of protein. ‘f : 
T--We can understan+epair most easily by thinking 
7 about the skin and the hair, but the same thing is 
;:. happening to all parts of the body all the time. 
:;7 When the body is harmed by a cut or a burn, 
i: &me of the skin is cut or burnt off, and the harm 
i.‘ lnust be repaired with protein. In much the same 
!;: .way, when the body is harmed by an illness, such 
!: -.,as mqasl& or malaria or tuberculosis (TB), some 
:?of the ceils inside the body are harmed and wear ,,. 
\.‘-ciut fast& than usual. This is easy to see in children, 
!‘,&ho,oft&n get thili and stop growing when they 
$-arq ill. Sick people, especially sick children, 
)“%heiefore, need extra protein to repair the harm 
(:‘ caused by an illness.’ 
1,. We can now make a list of the people &ho need 
j protein, and what they need it for. 
,i; >$, 1,: ” People who need protein. 
i’ Healthy adults need protein to repair their 

bodies. ‘_ 
;. : I) 
1.. ‘, 
s,, : .^ fQ’, .) 
;:.~y, 
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feet never wear out because 
they are being repaired all 
the time with protein in 
the food 

-1 
WC 

pai 
! Cl 

r is invisible, 
tannot see it, 

but it is happening 
all the time 

Pregnant women need protein for repair and 
for -building the baby who is grooving inside 
them. 

Nursing mothers need protein for repair and 
also to make milk to feed their growing child. 

Children need protein for repair and for growth. 
Sick adults need extra protein to repair the 

harm caused by their illness. 
Sick children need extra protein for repair as 

well as protein for growth. 

3.4 Some foods contain more protein than others, 
and some proteins are better for body-building than 
others. Now that we know why we riced protein, 
the next thing to think about is the kind of foods 
that contain it and how goodit is for body-building. 
There are two very important ideas here. 

Firstly, nearly all foods are mixtures of nutrients, 
and some of them contain more protein than others. 
Few foods are made of one nutrient only. Most 
foods are mixtures of nutrients and contain some 
water, even though they look dry. Some foods, 
such as green plants like cabbage, are nearly all 
water. 
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A good way to think about how much of each 
kind of nutrient there is in a food is to use ‘per 
cent’. ‘Cent’ is only another name for a hundred. 
A percentage is the number of something there is 
in a hundred of something else. If you have to 
get 60 marks out of 100 to pass an exam, the 
pass mark is 60 per cent (or 60%). When we use 
percentages in this chapter, we mean the number of 
grams of a nutrient (such as proteinj in 100 grams 
of a food (such as maize meal). In some countries 
the word corn is used instead of maize. So maize 
meal is the same as corn meal. 

A good way to show these percentages is to use 
a bar chart. This is only a bar like that in Picture 
A, Figure 3-3, divided into a hundred equal parts 
or ‘per cents’. When we want to draw a bar chart 
to show the nutrients in maize (or corn), we draw 
Picture B. There is 8 per cent of protein in maize, 
which is only another way of saying that there 
are 8 grams of protein in 100 grams of maize. 
We are going to show protein in black on our bar 
charts, so we draw the length of 8 ‘per cents’ 
on our bar in black. We are going to show fat 
or oil with dots. There is only 1 per cent of 
oil in maize, so we draw the length of I ‘per cent’ 
as dots. Carbohydrate is drawn with thin lines 
crossing. Maize is mostly carbohydrate-it is 
78 per cent carbohydrate-so we draw the 
length of 78 ‘per cents’ with thin lines crossing. 
Water ,is shown: with thick lines sloping. Maize 
meal has about 10 per cent of water, so we draw 
the length of 10 ‘per cents’ with sloping lines. 

The percentages of the nutrients in a food do not 
always add up to a hundred. Our percentages for 
maize meal only add up to 97 per cent (8+1+78 
+lO). There is 3 per cent missing to make up to 
100 per cent. In the bar charts for the other foods 
there are also a few per cent missing. This is because 
it is not always easy to measure the nutrients 
in foods exactly, and because there are other 
things in food, like fibre, which are not nutrients, 
and which are no? shown in the bar charts. Fibre 
is the string-like’ part of some foods which the 
body cannot use. Because fibre, and other things 
which are not nutrients, cannot be used by the 
body, they pass out of the body in the stools 
(the waste from the bowel). 

A B 
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90% 

SJ b78 perter 

~RBOHYOR 
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spaces 
is one 
per cent 

3-3, The nutrients in maize meal 
as an example of a bar chart 

Vitamins have been left out of all bar charts, 
and minerals out of most of them, even though 
they are important. This is because there is too little 
of them to draw-much less than I per cent. 

MOST FOODS ARE MIXTURES OF 
NUTRIENTS 

Although most foods are mixtures, many of 
them contain a lot of one nutrient and a little of 
the other nutrients. Foods are often called after 
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the nutrient there is most of. Foods which contain 
a lot of protein are called protein f& because 
protein is the most important nutrient in them. 
Foods which contain a lot of fat or carbohydrate 
and perhaps only a little protein are called energy 
foods (see Section 4.2). Foods in which the most 
important nutrients are vitamins or minerals are 
called protective fouls (see Section 4.14). Some 
‘foods’ contain hardly any nutrients at all, except 
water, so they are called ‘non-foods’ (see Section 
4.119% 

Even though there is only a little protein in some 
foods, such as dark green leaves, it is important 
and must not be forgotten. Some foods are not 
mixtures. Cooking oil is all oil, and sugar is all 
carbohydrate. These foods contain no protein at all. 

Secondly, some kinds of protein are better than 
others for body-building. Our bodies are made from 
‘cells which are partly made from protein; so also 
are the bodies of animals and plants. Our bodies are 
very like those of cows and goats. Their proteins 
are very like our proteins. Our bodies are very 
unlike those .of maize or beans. Their proteins 
are very unlike our proteins. Because it is usually 
easier to make something out of something else 
which is very like it, animal proteins are usually 
better for body-building than plant proteins. 
Thus proteins d@er as to how good they are for 
body-b&ding. Some are better than others. Later 
on we shall describe a measure of how good they 
are for body-building, We shall also see that, 
even though plant proteins are usually less good 
for body-building than animal proteins, they can 
be made better by mixing them. We shall also 

~see that they are very important, because they are 
cheaper and much easier to grow. 

So we see that one food might contain a lot of 

SIMAII 
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I carbo ydrote 
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protein carbohydrate fibre etc. 
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protein, but it might not be very good for body- 
building, and that another food might have only 
a little protein in it, but that this protein might be 
very good for body-building. How much protein 
th,ere is in a food, and how good that protein is for 
body-brrilding, are thus two quite difirent things. 

When you have understood these two very 
important ideas you can read more about them. 
The first thing to think about is how much protein 
there is in various plant and animal foods. 

3.5 The plant foods that give us protein. Here 
is a table of some plant foods and the protein they 

Soya beans 
Groundnuts 

,- Do$+-dpcas > M;~G grn&wkcat, Irish potatoes 
I, 8: ,: . .Dark green leaves 
‘. es sweet potatoes. qatoke 

t- 

TABLE 
Percentage of Pmtdn in 

Legumes 

called ‘good’ staples 
called ‘poor’ staples 

2 
Some Plant Foods 

34% 
23% 

> 
Enough protein to be called protein foods 

20% 8-q Protein very useful, but not enough to be 
3-;fi protein foods 

12 Too little protein to be useful 
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3-5, The plant foods that give us protein 

contain. Those that contain the most protein are 
at the top of the table. 

As we shall see in Section 3.10, the family of 
plants called legumes contain the most protein. 
Of these the soya bean contains much the largest 
amount; about 34 per cent. Groundnuts contain 
23 per cent, which is why they are such a good 
food for young children. Dry beans of other kinds 
contain 20 per cent of protein and are nearly 
as good. Next on the list are the good staples, such 
as maize, con, wheat, and the millets like finger 
millet and sorghum. The staple is the main food 
of a country. AlI the good staples have 8-10 
per cent of. protein. Then come the dark green 
leaves, such as cassava .leaves, which contain 3-7 
per cent of protein. Older leaves contain more 
protein than younger ones, but this is not so easily 

digested. At the bottom of the list come the poor 
staples, like cassava flour and the kind of plantain 
(a sort of banana) that the Baganda tribe of Uganda 
call matoke. These poor staples have only 1 per 
cent of protein, and so also have the pale green 
plants like cabbage, which are almost all water. 

Grains like wheat, millet, maize and rice are 
sometimes called cereals. They all have 8-10 
per cent of protein and differ from the roots like 
cassava, sweet potatoes and matoke which only 
only have l-2 per cent of protein. 

You will see that maize has 8 per cent of protein 
while cassava has only 1 per cent. This is a very 
important difference. It shows why people who 
live. in villages where cassava is the main food 
are usually more malnourished than people in 
villages where maize is the staple food. 
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You will also see from the figure that groundnuts 
contain 45 per cent of oil and 23 per cent of carbo- 
hydrate. This carbohydrate and oil gives us much 
energy. Groundnuts are thus especially usefui 
because they give us a lot of energy food, as well 
as much protein. 

Don’t worry to learn all these Jigures by heart- 
it is more important to be able to cornpure one 
food with another. It is useful to know, for example, 
that maize has about eight times as much protein 
as cassava, and that there is more protein in soya 
bean than in ordinary beans. 

3.6 The animal foods that give us protein. Here 
is a list of the animal foods that give us protein. 
The list is an easy one to remember because all 
the foods from animals give us protein, except 
for butter, which is the fat from milk, and lard, 
which is the fat from animals. You may be surprised 

these figures 
show the \r 
percentage of 
each nutrient 

63 

in each food 

ter 

18 

to see mother’s milk among the animal proteins. 
Man is, however, only a special kind of animal, 
and mother’s milk is the most important animal- 
protein food for a young child. 

TABLE 3 
Animal-Protein Foods 

W&,;pecially moth&s milk and dried skim milk 

Fish of all kinds, whether fresh or dried 
Eggs 
Meat of all kinds, including game animals, monkeys, 

rats and mice 
Blqod, liver and all the inside parts of an animal 
g;+: 

Insects, including grasshoppers, locusts, lake flies, 
caterpillars and flying ants 

Some animal foods contain more protein than 
others. Here is a figure to show how much protein 
they contain. 

78 

protein carbohydrate bone etc. 

87-S 

ter 

NUTRIENTS 

oil water 

3-6, The animal foods that give us protein 
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Wly is there 0nl.v 18 per cent of proteirt irr . fi-esh was when it was wet, i.e. 18 g. However, there will 
fish while there is 63 per cent in dried jkh ? Some now be only 28.6- 18-z 10.6 g of water and not 82 
people find this difficult to understand, so let us g, as there was when the fish was fresh. Ail the 
catch some fishes each weighing 100 g. As we have rest of the water will have gone into the air. The 
seen. ‘per cent’ means the number of something percentage of protein in our dried fish will 
that there is in a hundred of something else. One now be: 
of our fishes contains I8 g of protein, so it is I8 IS 
per cent protein, whrch means that there is I8 g of 28.6 

100.: 63 ‘I;;. 

protein in 100 g of fish. Let us forget about the 
bones and the oil in the fish and say that all 

Here is another way of looking at it. There is 
the sme weight of’proteit~ ( I&) in ecrch oj’olrr, fishes. 

the rest of it is water. There will therefore A fresh fish weighs 100 g and because it contains 
be IOO- l8=S2 g of water in one of our fishes. I8 g of protein, it is I8 per cent protein. However, 
Now let us dry some of our fishes and get rid of one of our dried fishes only weighs 28.6 g. Thus 

most of the water in them. When a fish is dry we 
find that it weighs only 28.6 g, but there will still 

we need 33 dried fish to weigh IOOg (34 28.6~ 

be exactly the same weight of protein in it as there 
100). So, in 3+ dried fishes there is 3i 18-63 g 
of protein. 100 g of dried fish, therefore, contain 

A fresh 1009 fish containing 18 g of protein, _ _ 

FRESH 18 per cent protein 

FRESH 

18% 

when dried only water leaves it 
it still contain; 189 of protein. 
But it now weighs only 28.6~~ 
The percentage of protein in the 
dried fish is therefore - -- 0 

#6sc 100=63%. 
- ---.r- Q . DRY 

4 
a 

water 

6’ “% ~~~~~i, 
E 

water 
water DRY 63 per cent protein 

3-7, Why there is a greater percentage of protein in dried fish 
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63 g of protein. In other words there is 63 per cent 
of protein in dried fish. 

3!2 dried fish weigh 
100 g and contu ic 

189 of protein 639 of protein 

whole 
contains 
of protein 

3-8, A hundred grams of fresh fish and 

a hundred grams of dried fish 

If you still find it ditlicult to see why there should 
be more protein in dried fish than in fresh fish, 
the example of the shirt may help you. A wet shirt 
is heavy because it contains much water. It might 
perhaps be 20 per cent shirt and 80 per cent water. 
When it is dry it will be much lighter. It might 
perhaps be 90 per cent shirt and only 10 per cent 
water. There will, however, be the same weight qf 

shirt, whether it is dry or wet, just as there is the same 
weight of protein in a fish, whether it is dry or 
wet. 

Just as dried fish contains a higher percentage 
of protein than fresh fish, so also many other foods 
contain a higher percentage of protein when they 
are dry. Dried meat contains a higher percentage 
of protein than fresh meat. Fresh beans and peas, 
for example, contain 3 per cent of protein. But, 
when most of the water has gone out of them and 
they are light and dry, they contain about 20 per 
cent of protein. 

3.7 What proteins are made of. So far in this 
chapter we have seen that foods are mixtures of 
nutrients, and that one of the most important 
of these is protein. We have seen that protein 
is needed for building and repairing the body. 
We have also seen that some foods contain much 
protein and some only a little. We have seen, 
for example, that there is very little protein in 

cassava (I%), more in maize (8 “/,) and even more 
in dried fish (63 ‘A). We have now got to think 
about how good that protein is for body-building, 
which is quite d@zrent from how much protein 
there is in a food. For example, there is only 
3.5 per cent of protein in fresh milk, but milk 
protein is very good for body-building. There is 
34 per cent of protein in soya beans, but soya 
bean protein is not so good as milk protein for 
body-building. Most of the rest of this section 
is about how some proteins can be better than 
others for body-building. 

This is a very important idea to understand, so 
before we go on, let us look at it in another way, 
with another example-good and bad cement in 
blocks. Some cement is good and makes strong 
blocks. Other cement is bad, especially if it has 
got damp, and makes weak blocks. When we use 
cement to make blocks, the strength of our blocks 
depends on how much cement we use (whether 
we use a lot or a little) and how good our cement 
is (whether it is strong or weak). It is the same 
with protein foods. The usefulness of a food .for 
body-building depends on how much protein it 
contains (whether it contains a lot or a little) and 
how good or ‘strong’ that protein is for body-birilding. 

How can one protein be better than another for 
body-building? You will have first to learn what 
proteins are made of. We shall use three ideas to 
explain this. We have already used part of the first 
one. 

FIRST IDEA 

The idea of amino acids as the clay which makes 
bricks. In Section 3.2 we thought of our bodies 
being made of cells in the same way that a village 
is made of; houses. The cells of the body are made 
of proteins in the same way that a house is made 
of bricks. These proteins are made of smaller 
things called amino acids, in the same sort of 
way that bricks are made of clay. Everything in 
the world, including the clay that makes bricks 
and the amino acids that make proteins, is made 
of very much smaller things still. These very small 
things are called atoms. 

Let us start right at the beginning with the 
smallest things. These are the atoms which are 
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very very small indeed and from which, as we have 
said, everything in the world is made. There are 
about a hundred different kinds of atom, and 
each kind of atom is called an element. Ammo 
acids are made of the elements called carbon, 
hydrogen, oxygen, nitrogen and sometimes sulphur. 
About ten of these atoms join together to make 
an amino acid. When atoms are joined together 
in this way they make a molecule. There are about 
twenty different kinds of amino acid molecule. The 
names of two of them are methionine and lysine. 
-About a hundred amino acids of various kinds 
join together to make a protein molecule, which 
is thus very much larger than an ammo acid 
molecule. As we shall soon see, there are millions 
of different kinds of protein molecule. 

Cells are best thought of as very small bags 
filled with a kind of watery jelly called protoplasm. 
The bag and the protoplasm are made of millions 
of protein molecules of many different kinds. 
Protoplasm also contains much water, some 
carbohydrate and fat, a few minerals, and many 
other molecules, most of them small ones. There 
are hundreds of different kinds of cell, and our 
bodies are made of millions of them; so also are 
the bodies of all the larger plants and animals. 
Cells are too small to see, except with a microscope; 
so is everything smaller than a cell. There have to 
be very many cells together before we can see 
them with our eyes alone. 

We have just seen that amino acids, and therefore 
proteins, are made of atoms of the elements carbon, 
hydrogen, oxygen, nitrogen and sometimes sulphur. 
It is the nitrogen in them that makes them different 
from the escrgy foods, the carbohydrates and the 
fats, which are made only of the elements carbon 
hydrogen and oxygen. This is one: of the reasons 
why protein foods can be burnt to give energy, 
but energy foods cannot be used for body-building. 

When plants make proteins they have to build 
the amino acids they want from atoms. They 
take carbon atoms from a gas called carbon dioxide 
in the air. They get hydrogen and oxygen atoms 
from water. They get the energy they need to grow 
from the sun. The nitrogen (and the sulphur) 
they get from the ground. Some of the most 
important plant foods or fertilizers are those which 
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contain nitrogen that plants can use to make their 
amino acids and thus their proteins. 

Animals cannot make amino acids in this way. 
They have to eat the amino acids in the proteins 
of plants or other animals. We too are -animals 
and have to get the amino acids we need from 
the plant and animal proteins we eat. 

The idea of a village (our bodies), houses (cells), bricks 
(proteins) and clay (amino acids) teaches us that our 
bodies are made of very many very small pieces. These 
are made of even smaller pieces still, and so on downwards 
until we get t6 atoms, which are very small imked. 

SECOND IDEA 

The idea of amino acids as beads in a necklace. 
A better way to think of amino acids is to think 
of them as beads. When beads are joined together 
they make a necklace or chain of beads. When 
amino acids are joined together they make an 
amino acid chain. When a necklace is rolled together 
it makes a ball. When a long amino acid chain 
is rolled together it makes a protein. Several 
different coloured beads can be threaded together 
in lots of different ways to make many different 
necklaces. In the same way several different amino 
acids can be joined together in many different 
ways to make many different proteins. The way 
in which the amino acids in their proteins are joined 
together is what makes a man different from a 
maize plant, a chicken or any other living thing. 
It is as if the protein ‘necklaces’ of every living 
thing were different. 

amino ocidr 
ore like beads 

-0 
beads w 

a neckluce is like 

3-10, A protein is like orolled-up necklace 
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When a man eats a protein food, say a fish, it is 
broken down or digested inside his gut (stomach 
and intestines). First the cells in the food are broken 
down so that the proteins come out of them. 
Then these protein chains are broken down into 
separate amino acids. It is as if lots of different 
necklaces were broken into separate beads. This 
breaking down or digesting is done by special 
things called enzymes in the gut. Proteins are quite 

a protein food 
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fork 

protein in amino acids 

amino acids 0;s absorbed 
through the wall of the gut 
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big, but amino acids are very small. Once amino 
acids have been separated from one another, they 
can easily be taken into or absorbed by the body 
through the wall of the gut. 

When amino acids are inside the body they can 
be joined together in‘the special order that the body 
uses to make its own proteins. This joining up of 
amino acids to make the body’s own proteins is 
called body-building. The order of amino acids in 
the body’s proteins is different from the order of the 
amino acids in food proteins. It is as if a necklace 
(food protein) was broken into beads (digestion) 
and the beads were put together in a different order 
to make a d$&-ent necklace (the body’s proteins). 

Don’t confuse digestion with absorption. 
Digestion is the breaking down of food in the gut 
into small pieces. The small pieces of protein 
are the separate amino acids. Absorption is the 
taking into the body, through the wall of the gut, 
of these small pieces from the food. It may seem 
strange to think that food is outside the body even 
though it is inside the stomach or intestine. What 
we mean by inside the body is inside the cells 
and the blood. The small pieces from the food, 
such as amino acids, have got to be absorbed 
through the wall of the gut into the blood. They 
can then be carried by the blood to all the cells 
of the body which need them. When amino acids 
in the blood are taken into the cells of the body, 
they can be used to make new proteins and thus 
new cells. This is why we say that protein foods 
and the amino acids that they are made of are 
body-building. Anything which is not absorbed 
passes out of the body in the stool (waste from the 
bowel). 

This idea of heads (amino acids) making a chain or necklace 
(an amino acid chain1 which rolls UD into a ball (a oroteinl 
&&es as that am& acids join iito a chain &h& they 
make a protein. It also teaches us that the necklaces or 
protein chains of every J&d of living thing are different. 
When food proteins are eaten their amino acid chains are 
broken down by digestion into separate amino acids. 
Daring body-building we join up these separate amino 
acids in a different order to make oar own kinds of protein. 

THIRD IDEA 

The idea of amino acids as letters in a sentence. 
Another and much better way of thinking about 
amino acids and proteins is to think of amino 
acids as the letters which a printer uses to make 
a sentence. A sentence is like an amino acid chain. 
The protein is the sentence rolled into a ball. If 
you can think of a protein in this way it will be 
a very good example and tell you many things 
about proteins. We will use part of the second 
sentence of this paragraph as an example: 
‘ANOTHER AND MUCH BETTER WAY 
OF TH[NKING . . . ’ . You will see that it has 
some vowels and some consonants. Vowels are 
the letters A, E, I, 0 and U. All the other letters 
are consonants. 

There are 26 letters in the alphabet from which 
a sentence can be made. In the same way there are 
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20 different amino acids from which the amino 
acid chain of a protein can be made. Just as a 
long sentence can contain many letters, so a protein 
contains many amino acids, usually several 
hundred. In order to make a sentence you have 
to have the right number of each kind of letter, 
and they have to be put into the right order. 
If the order of the letters in a sentence is changed, 
the meaning of the sentence may be different. if 
the order of the an3no acids in a protein is changed, 
the protein is different. If one letter in a sentence 
is exchanged for another one, the meaning of that 
sentence may be different. In the same way, if 
one of the amino acids in a protein is exchanged, 
that protein is different, Just as it is possible to 
make millions of different sentences using the 
26 letters of the alphabet, so it is also possible 
for there to be millions of different proteins using 
only 20 amino acids. All living things contain 
many different proteins. This is only possible 
because there are so many millions of different 
proteins. 

20 AMINO ACIDS CAN MAKE MILLIONS 
OF DIFFERENT PROTEINS 

Let us take an example. Medical readers may 
be interested to know that normal haemoglobin, 
which is the red protein in blood, differs from the 
haemoglobin in sickle cell patients by just one 
amino acid in several hundred. An amino acid 
called valine is changed for one called glutamic 
acid. Haemoglobin is a protein, and changing 
one amino acid in its long chain makes it into quite 
a different kind of haemoglobin. Because there 
:is just one amino acid changed in their haemo- 
globin, these patients suffer from sickle cell disease. 

The body can make some amino acids out of other 
ones, but there are about eight of them it cannot 
make. The amino acids that the body can make 
are called the non-essential amino acids. The eight 
amino acids that the bp”v canrtol make are called 
the essential amino acids. Essential means necessary, 
or something that somebody must have. These 
essential amino acids have to be eaten in the food 
proteins. Lysine and methionine are both essential 
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‘one non-essential amino acid out of another 
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amino acids. It is as if our printer was able to 
make some non-essential letters out of other ones, 
but there were some essential letters he could not 
make from others and would have to be given. 
For example, it would be as if he could make one 
consonant out of another, such as a P out of an R 
by. cutting off one of its legs, but that he had to 
be given the, essential vowels A, E, I, 0 and U, 
becguse he could not make them. 

The proteins in our bodies are made of special 
amounts of each kind of amino acid. These amounts 
are quite dyerent from those in most protein foods. 

,, 
I> this pile of letters will make the sentence 

perfectly in the same way that the right 
omino acids can moke a prptein 

The body can make one non-essential amino acid 
out of another one, so, provided there are enough 
non-essential amino acids altogether, it does not 
matter how much of each of them there is. But 
the body must have enough of each of the essential 
amino acids. So, if some of them are not going 
to be wasted, they must each be in the food in the 
right amount or proportion. 

ESSENTIAL AMINO ACIDS CANNOT BE. 
MADE BY THE BODY 

Let us explain this with the idea of letters making 
a sentence. The pile of letters in Figure 3-14 
would make the sentence very easily. In the same 
way the right amino acids will make a protein 
very easily. 

this pile of letters cannot make the sentence 
because there is on ‘0’ and an ‘E’ missing, 
in the same way a protein cannot be made 
if there are amino acid5 missing 

1 
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But this pile of letters (3-15) could not make 
the sentence because there is an 0 and an E 
missing. 
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In the same way the body cannot make a protein 
if some essential amino acid, such as lysine or 
methionine, is missing. 

However, our printer could still make one 
sentence if he took two piles of letters. There would, 
however, be a lot of letters wasted. In the same 
way some protein can be made from a mixture 
of amino acids that are not in quite the right 
proportion, but more are needed and some are 
wasted. 

The scarcest letter in a pile (the one of which there 
are fewest compared with the number needed) 
will decide how useful that pile of letters is for 
making a sentence. In the same way the scarcest 
amino acid in a protein will decide how useful 
that protein is for body-building. It is often said 

these are the same piles af letters as in Figure 3-15, 
two of them could make the sentence but there would 
be mony wasted,.in the same way protein can be mode 
from imperfect mixtures of amino acids, but many are 

wasted 

the sentence cnn, be mode 

two ‘O’s and two ‘$‘s missing 
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that ‘a chain is as strong as its weakest link (part)‘. 
In the same way a protein is as useful for body- 
building as its scarcest essential amino acid. 

When the proteins of either egg or mother’s 
milk are digested. they give us just the right propor- 
tions of amino acids that we need for making 
our own body proteins. There are no amino acids 
which are especially scarce, and there are none of 
which there are too many. It is as if our printer 
were making his sentence out of just the right pile 
of letters, as shown in Figure 3-14. The proteins 
of egg and mother’s milk are thus perfectly used 
for body-building and are thus the best body- 
building foods there are. They are 100 per cent 
used for body-building. 

AI1 other proteins when they are digested give us 
a less perfect mixture of amino aciris for body- 
building. When they are digested they give us a less 
useful mixture of amino acids, like the pile of letters 
in Figures 3-15 and 3-16. We have to eat more of 
these other proteins to get the amino acids we need. 
In eating these proteins we get many amino acids 
that we do not need (like the pile of letters at the 
bottom of Figure 3-16) and which we have to burn 
for energy (see Section 4.1). If we don’t get the 
amino acids we need, we cannot make the protein 
our body needs and we become malnourished. 

This klea of letters (amino acids) making a sentence 
bproteia)teacbesusthreethiqp: 
1. llmt the order of the amino acids in a. protein is 

knpo&aant, and that the order is diftermt MI different 

2. Tbnt~hnstobether~tn~ofoarehldndof 
amho acid to make a protein, and that dlffemt 
pnuteius aontaia d&bent amounts of each amiao acid. 

3. That our bodies can make some amino acids out of’ 
otbes ones, bat that there are some (the essential 
amho acids) that it cannot make. 

This idea of letters in a sentence is a good one, 
and we shall use it later on. 

Reference proteins. We have just seen that some 
proteins such as egg and mother’s milk contain 
amino acids in exactly the same amounts as the 
body wants them. The order of the amino acids in 
egg protein is different from that in our protein, 
but this does not matter because digestion breaks 
them down anyway, and body-building builds 
them up in the order our bodies want. 

Because the proteins of egg and mother’s milk 
are so perfect for body-building, they are sometimes 
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called reference proteins. A reference protein is 
a protein which is so good for body-building that 
the usefulness of other proteins can be compared 
with it or referred to it. Other proteins, especially 
those in plants, such as maize or groundnuts, 
are made of amino acids in different amounts from 
those in the body. They have too many of some 
amino acids and not enough of others. Maize 
contains too little of the amino acid lysine, but 
enough of the amino acid methionine. Peas contain 
too little methionine but enough lysine. They 
can be used for body-building, but there is much 

waste. It is like our printer making a sentence and 
being given too many of some letters, but not 
enough of others. He has to waste many letters of 
some kinds before he has enough of the letters 
that are scarce. 

Proteins often help one another during body- 
building. Very often the amino acids that are 
plentiful in one protein can make up for those that 
are short in another. Our printer might have two 
piles of letters from which to make his sentence, 
one pile with two E’s short and an 0 too many, 
and the other with two E’s too many and an 0 
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short. He could make the sentence if he used more 
than one pile of each kind. He would, however, 
VGE& many letters in searching for the one that he 
wanted, and he would only be able to make one 
sentence. If, however, he were to take one left-hand 
pile and one right-hand pile he could make IWO 
sentences with no waste at all. 

In the same way it is possible to get many of 
the amino acids that we need by eating a very 
large amount of maize, or a very large amount 
of peas. But if maize and peas are mixed we can 
get the amino acids from much less food. This 
is ‘because the lysine in pea protein can make up 
for the lysine that is lacking in n. size protein, 
and the methionine in maize protein can make 
up for the.methionine that is lacking in pea protein. 
Thus a mixture of maize meal and pea flour 
contains the essential amino acids in a better 
two ‘ES’ missing and an 
‘0’ too many 

two ‘ES’ too many and 
On ‘0’ missing 

proportion for body-building than either maize 
or pea flour alone. 

MAIZE PROTEIN PEA PROTEIN 
lacking lysine lacking methionine 

I 
fork 

XT;, one methionine 

I 

protein; in the Stomach 

i 

knife 

even though bath these piles of letters are not 
complete, whdn mixed together they make two 
sentences very nicely 

“Irr 
M 

- - --@b$/)& 
3-18, Amino acids are like the 

letters in a sentence - Six 

/ digestion 1 

a\mino acids in the gut 

this is the body’s protei% 
containing the methionirle 

from maize an 
some amino acids 

3- 19, Proteins often help one another 
when they are eaten together 



3.8 Nutrition for Developing Countries 

PLANT PROTEINS ARE BETTER FOR BODY- 
BULDING WHEN THEY ARE MIXED 

Two proteins together, especially two plant 
proteins, do not always completely make up for 
one another’s amino acid shortages, and some 
amino acids are u~ally still wanted. As we shall 
see, the best way to make these up is with a little 
animal protein. There is, however, much less 
waste when two plant proteins are eaten together 
than there is when they- are eaten alone. This 
way proteins have of helping one another when 
they are earen together is one of the most important 
things in nutrition, and we shall say much more 
about it later in Sections 5.2 and 7.11. Now you 
know why it is so important to mix proteins, 
especially plant proteins. 
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3.8 Some proteins are better than others fur budy- 
building: the NPU. In the last section we saw 
that the proteins of egg and mother’s milk contain 
all the amino acids that are needed for body-build- 
ing in exactly the right amounts. They are thus 
called reference proteins and can be used for body- 
building with no waste. In other words they are 
used for body-building 100 per cent, A special way 
of saying this is to say that the proteins of egg and 
mother’s milk have a Net Protein Utilization, or 
NPU, of 100 per cent. Utilization means ‘use’. 
Net means what is left when what is wasted has 
been taken away. The ‘net utilization’ thus means 
the amount to which proteins are used for body- 
building, when the amino acids that cannot be used 
have been burnt for energy by the body (see Section 
4.2). Proteins that are only partly used for body- 
building have NPU’s of less than 100 per cent. 
Maize protein, for example, can only be 55 per cent 
used for body-building, which means that it can 
only be about half used. Maize protein thus has an 
NPU of 55 per cent. 

THE NPU MEASURES HOW GOOD 
A PROTEIN IS FOR BODY-BUILDING 

You will see that we have used ‘per cent’ (%) 
in two quite different ways. For example, we have 
said that maize has 8 per cent of protein, and that 
the usefulness of this protein for body-building (its 
NPU) is 55 per cent. If you find this difficult to 
understand, Figure 3-20 may help. Let the bar 
chart on the left be 100 g of maize meal. Because 
maize is 8 per cent protein, it will contain 8 g of 
protein, which is drawn black at the bottom of the 
bar. This 8 g is shown again in the small bar chart 
on the right. Because the NPU is only about half 
(55 per cent), only about half of the 8 g, that is 
only about 4 g, are used for body-building. The 
4 g that can be used for body-building are shown 
with small squares. 

Another way to explain this is to say that ‘a part 
of a part of a food is used for body-building’ or that 
‘a percentage (NPU per cent) of a percentage 
(protein per cent) of a food is used for body-build- 
ing’, It may also help to say that the percentage of 

*. 
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protein in a food is a measure of the quantity of 
protein in it, and that the NPU measures its quality. 

From this we see that the percentage of protein in 
a food is one thing. How good that protein is for 
body-building (its NPU) is quite another. 

Here is a table of proteins and their NPUs. 

TABLE 4 
‘Ihe NPU’s of Some Proteins 

Food NPW %.I 
Egg protein 
Mm’s milk protein is =reence 
Fish protein 

) protems 
83 

Meat protein 80 animal 
Cow’s milk protein 
Sweet potato protein 

75 proteins 
72 towards 

Irish potato protein 71 
Liver (beef) protein 

the top 

Rice protein 4: 
Soya bean protein 
Millet protein 3: 
Maize protein 55 
Wheat (white flour) protein 
Groundnut protein 

52 plant 

Baan protein 
48 proteins 
47 towards 

Pea protein 44 the bottom 
(Data from FAo’s Pmein Requirements. 1965) 

If you look at Table 4, you will see that the animal 
proteins come towards the top of the table, and the 
plant proteins towards the bottom with the lowest 
NPUs. On the whole, animal proteins have higher 
NPUs and are better used for body-building than 
ptont proteins. 

Among the plant proteins, those that have 
’ higher NPUs, and are thus better used for body- 

building, are the proteins of the sweet potato 
(NPU 72%) and the Irish potato (NPU 71%). 
It is a pity that the sweet potato has so little 
protein in.&, even if it is so good for body-building. 
Among the other plant proteins, those of maize, 
rice, soya bean and millet come next with NPUs 
of about 55 per cent. These foods contain much 
more protein. Rice, maize, millet and Irish potatoes 
contain about 8 per cent, and soya beans as much 
a’s 34 per cent. Thus, not only is the protein in 
these plant foods quite good for body-building, but 
they contain a lot of it, especially the soya bean. 

In Figure 3-19 we saw that proteins often help 
one another, if they are eaten together. This is also 
shown by their NPUs. If maize is eaten alone it has 
an NPU of 55 per cent. The NPU of beans alone is 
47 per cent. But, if the right ,mixture of maize and 

. .; 

beans is eaten together, the NPU of the mixture may 
be 70 per cent. As we have seen, this is because 
maize helps to supply the methionine that beans 
lack, and beans help to supply the lysine that maize 
lacks. The NPU of most mixed foods is likely to be 
higher and better for body-building. This is why 
we teach families that ‘A good food is a mixed food’. 

This has been a difficult chapter, and it may help 
if we list *some of the things that we have learnt 
so far. 

There are about 20 amino acids. 
By putting these amino acids together in different ways, 

many differeat proteins can be made. 
Eight of these amino acids are said to be essential, because 

tbebodycalulotmaketbem. 
A perfe-ct or r&rence protein bas the amino acids in 

exactly the amounts tbe body wants. 
If one or mere amino acids are missing from a food protein, 

it cannot be used for body-building. 
Lack of some amino acids in one food protein can often 

be made up by mix& two, or more, food proteins together. 

3.g The differences between plant and animal 
proteins. Amino acids are made by plants such 
as maize and beans, and by green plants of all kinds. 
When, for example, cows eat grass, they use the 
amino acids in the grass, especially ‘the essential 
ones, to make their own proteins. When we eat beef 
(cow’s meat) we eat the amino acids that have been 
made by the grass, eaten by the cow, and made into 
beef. Cows make a little beef from a lot of grass, 
and a kilogram of beef protein contains more 
essential amino acids than a kilogram of grass 
protein. Our stomachs are different from the 
stomachs of cows, and we cannot eat grass. We 
can get some of the protein we need from other 
green leaves, but we cannot get it all. If we try 
to live on leaves alone our stomachs feel full, and 
we get pains. We have, therefore, to get the proteins 
we need from plants like maize, beans and ground- 
nuts, which contain more protein than green leaves. 
If we are fortunate, we can get at least some of our 
proteins from eating animals, or the things that 
animals make, such as milk and eggs. 

In Section 3.8 we saw that animal proteins, like 
those in eggs, meat, milk and fish, have more 
essential amino acids. They are very like those in 
our bodies, they have ‘high NPUs, and they are 
very good for body-building, even if they are 
eaten alone. 
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The plant proteins, like those in maize, beans 
and groundnuts, have fewer essential amino acids. 
They are less like the proteins in our own bodies. 
They nearly all have lower NPUs, and they are 
good for body-building, but only ij’ rhey UN eaten 
toge?lter. Plant proteins are also much cheaper than 
animal protein, and it is usually easier for people 
to grow plants than to keep animals. Here is 
a list of the differences between these two kinds of 
protein. 

TABLE 5 
The Differences Between Animal and Plant Proteins 

Animd protc*im 
Contain more essential 

amino acids 

Higher NPU’s 

Very ljke the proteins 
in our own bodies 

Very good for body- 
building, even if 
eaten alone 

Expensive 

It is often difficult to 
keep animals 

Plunt prot&s 
Contain fewer essential 

amino acids 

Lower NPU’s 

Not very like the proteins 
in our own bodies 

Very good for body-building, 
only if eaten together 

Cheaper 

It is usually easy to grow 
protein-containing plants, 
such as legumes 

Plant proteins are important because they can 
be grown almost anywhere and are cheap. They 
do not need rivers like fish, and are not harmed by 
tsetse flies like cows. Although the animal proteins, 
like meat, milk, eggs and fish, can help, they are 
expensive, and there will never be enough of them 
at a cheap enough price to give everyone the protein 
they need. Most families will have to get most of the 
proteins they need from plants, especially the good 
staple foods (see Section 4.3) and legumes. 

3.10 Legumes aud dark green leaves. Beans 
and peas and groundnuts are examples of plants 
called legumes. There are many hundreds of 
different kinds of legumes, and they contain more 
protein than most other plants. Legumes are also 
useful because they take nitrogen out of the air and 
leave it in the soil so that other plants can use it. 
A crop of legumes, therefore, leaves the soil richer 
in nitrogen than it was before. One of the most 
important ways of helping families to eat enough 
protein is to grow plenty of legumes, especially the 
soya bean. 

THERE IS A LOT OF PROTEIN IN LEGUMES 

The soya bean is a famous legume because it 
contains 34 per cent of protein. It comes from 
China, and although it is not yet widely grown in 
Africa some farmers are growing it. The Chinese 
get much of their protein from soya beans and are 
well nourished. However, these beans have one 
particular difficulty. They must be cooked in special 
ways, or they will not be digested. A good way to 
eat them is to leave them to sprout (grow a little) in 
the dark before they are cooked and eaten. 

Many new ways are now being found to process 
(change) soya bean protein, and make it into 
different kinds of food. Soya bean protein can even 
be made into something that looks and tastes 
very like meat, and is nearly as good as meat for 
body-building, but is much cheaper. We shall soon 
see many more new foods made from soya beans. 
This is another reason why more soya beans must 
be grown. 

3 - 21, The soya bean 

Sonic plants, such ;~s the soya bean, require 
micro-organisms (very small living things, or 
germs) in the soil to help them to grow. If you 
plant soya beans in a new place where they have not 
grown before, you may have to sow the bean seeds 
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and the micro-organisms that these beans need to 
grow. These micro-organisms can most’ easily 
be got by taking a little soil from a place where 
soya beans have been growing successfully before, 
and planting it with the bean seeds. 

Dark green leures. Although eating legumes is 
the best way of eating vegetable protein, dark green 
leaves are also very important. They are found 
everywhere in the bush, and some of them, such 
as cassava leaves, are even found at the end of the 
dry season. They are especially important, there- 
fore, as an always-ready way of getting a little 
plant protein, and of getting a different kind of 
plant protein to make a mixture. If mothers have 
no protein, or only very little, ask them to gather 
lots of leaves. It is difficult for an adult to get all 
the protein he needs from eating leaves, and a 
child certainly cannot; so, in hungry times, we 
should ask mothers to give children the best protein 
foods they have, such as beans, and let adults eat 
leaves. 

It is often thought that the light green leaves of 
cabbages are a better and more ‘prestigious’ food 
than the dark &en leaves. However, cabbage 
contains almost no protein, and the dark green 
leaves of the bush contain five times as much. We 
should nof teach mothers either to grow or to eat 
cabbage. 

3.11 What makes a protein food good for children. 
Chapter 6 is about feeding children, but this is the 
best place to think about the things which make a 
protein food good for feeding children. If a food 
contains a lot of protein-that is it contains a 
high percentage of protein-it is good for feeding 
children. If the protein in it has a high NPU and is 
thus good for body-building, this also makes. the 
food a good one. Cf there is a lot of protein in a small 
space or bulk, this is also good (Section 7.8). If the 
protein food is cheap and tastes nice, this too is 
good. 

If the food also has plenty of joules of energy, 
this makes it even better. Mother’s milk is the best 
food for young children. It may not seem to 
contain very much protein, but this is because 
it has all the other nutrients a child needs, includ- 
ing all the water. Also, the protein it has is so 

good that it is 100 per cent used for body-building, 
and none is wasted. 

TABLE 6 
Things that Make Protein Food Good for Childrm 

A high percentage of proteir! 
Th;ig\s&t;ss of the protem for body-building, or a 

Small bulk 
Cheapness 
A good taste 
Easy lo prepare, so a mother will make it often 

3.12 THINGS TO DO 

(a) The protein game. Here is a ‘protein 
game’ that can be played in class. Let the teacher 
write on the board a sentence which shall be the 
perfect or reference protein and which is 100% 
Used for body-building. Let him take this sentence 
as an example : ‘A YOUNG CHILD NEEDS 
PLENTY OF PROTEIN’. Let the vowels be the 
essential amino acids that the body cannot make, 
and let the other letters be the non-essential amino 
acids that the body can make. Then let all the 
members of the class take a ‘protein’ and see how 
good it is for body-building. Let these proteins 
be the first words of one of the sections of this 
book. Let the class count how many letters (amino 
acids) they need to get all the vowels (essential 
amino acids) in the ‘young child’ sentence. The 
member of the class who gets these vowels in the 
smallest number of letters has the best protein for 
body-building and so wins the game. 

The young child sentence contains one A, four 
E’s, two I’s, three O’s and one U. If we try the 
game on the ‘protein’ of this section and start 
with ‘Things to . . .‘, we find that we get the A, 
the E’s, I’s and O‘s very easily but that we have 
to wait until we get to the U in Used before we get 
a U, and so get all the vowels (essential amino 
acids) that we need. Starting with ‘Things to . . .’ 
we have to go through I52 letters, or amino acids, 
until we get this U and so get all the essential 
amino acids we need. The ‘protein’ of this section 
is not therefore, a very good one. The protein of 
Section 3. II is much better, and we get all our 
essential amino acids in only 52 letters. 

How good is the ‘protein‘ of your section? 
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(JD) Teaching about proteins. One of the best 
ways of teachicg about proteins is to use a neck- 
lace or string of beads. The easiest beads to 
use are the plastic ones that children play with, 
and which fit into one another without the need 
for a string to hold them together. By using bends 
like this you can teach about thf: way amino :~,~ids 
make a chain, about the way the chain rolls up to 
make a Protein, about the importance of tile order 
of the amino acids in a protein, about the dfferent 
proportions (amounts) of different amino acids in 
different proteins, about reference proteins, and 
about how two proteins can help one another in 
body-building. If you have not got beads, use 
bottle tops with a hole in them, small rolls of 
coloured paper, buttons, or corks. Perhaps the 
best way of all is to use the members of the class 
as amino acids, and to get them to make an amino 
acid chain by holding onto each other’s hands to 
make a line. They can then make a protein by all 

coming together into a pile! Their protein can be 
‘digested’ bv leaving go of their hands, and they 
can ‘body-build’ a new protein by joining up again 
iu a different order. The class will not forget this 
lesson in a hurry! This, by the way, is an idea for 
teaching students in a class, not mothers in a clinic! 

The ‘letters’ part of this chapter is sometimes 
thought to be difficult. It can be made easier by 
writing each of the letters of the sentence ‘Another 
and much better way of thinking . . .’ on a piece 
of paper and cutting them out. Can the sentence 
be made from the pile of letters so made, if there 
is an 0 and an E missing? Can one sentence be 
made from two such piles? 
(c) Answers from Section 2.10 on categories of 
rehabilitation. If you used the curve card in the 
right way you will have found that Simon showed 
Category A rehabilitation all the time. Mary 
started in Category A, continued in Category B and 
ended in Category C. 
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NON-FOODS AND WATER 

ENERGY FOODS 

4.la Energy. A tractor needs diezel if it is 
going to plough the ground and do work. When 
the tractor is running this diezel is burnt and used 
up. Diezel is an energy food for the tractor. In the 
same way our bodies need energy foods if we are 
going to move and work. But we are different 
from tractors. When a tractor’s engine is turned off 
it does not use any more diezel. But our bodies 
use energy from our food all the time until we are 
dead. While we are asleep our heart keeps pumping, 
and we have to breathe and keep warm. This 
uses up some energy. When we move and walk 
around we use up\ more energy. If we run fast or 
do heavy work, like digging or carrying a heavy 
load, we use up still more energy; so we needplenty 
of energy for heavy work. 

Just as tractors need diezel to give them the 
energy to plough, so our bodies need energy 
foods. There are two kinds of energy food- 
carbohydrates and fats or oils. Most carbohydrates 
are the white powdery foods like sugar or flour. For 
example, a man digging can use the energy of the 
carbohydrate in maize to give him the energy 
that he needs to dig. It may surprise you to think 
that the body can ‘burn’ food to make heat and 
energy. It really is burning, but it goes on so slowly 
that there is no smoke or flame, and our bodies 
become only slightly warm. A tractor burning 
diesel gets hot as well as doing work, and in the 
same way we keep warm by burning energy foods. 
Our bodies are cooler at night when we are asleep 
and get hotter when we are awake and work hard. 

The gas called carbon dioxide is made when 
food is burnt in the, body, and when diezel is burnt 

in a tractor. Carbon dioxide goes out of a man in 
his breath and out of a tractor in its exhaust. 
We have already seen that plants take carbon 
dioxide from the air and energy from the sun to 
make the energy foods and proteins that they 
contain. Carbon dioxide thus goes round in a circle 
from plants to man and animals and then back 
again. By burning up energy food man uses energy 
that plants have taken from the sun. 

In an earlier section we saw that cells make our 
bodies, as houses make a village, and that proteins 
make cells, as bricks make a house. Just as it 
is hard work and uses energy to lift bricks and make 
a house, so our bodies use energy to make cells 
out of protein. Chikiren therefore riced energy for 
growing. Protein foods give us the proteins from 
which our cells are built, while energy foods give us 
the energy to do the building. Thus a pregnant 
mother needs energy to give to her child who is grow- 
ing in her womb. A nursing mother needs energy to 
put into the milk to give the child at her breast. 
Children of all ages need the energy with which to 
grow, to run and play, and to walk to school. 

4. lb Joules. Sometimes we want to measure 
energy. We want to measure how much energy a 
man needs to do a certain amount of work or to 
run a mile. We also want to measure how much 
eneigy there is in each of the foods that he eats. 
We use joules to measure energy in the same way 
that we use grams to measure weight and metres 
to measure leng:;h. The joule is said to be the unit 
of energy in the same way that the kilogram is the 
unit of weight and the metre the unit of length. 

:,... 
,S.~.. 
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Ml a little time ago people working in nutrition will read here about millimetres (a thousandth part 
used another unit for measuring energy-the of a metre), kilograms (a thousand grams) and 
calorie.* The calorie was used in some sciences joules, but not about calories or inches, because 
but not in others. This was very inconvenient, so 
all scientists are now going to use the same system 

they are not SI units. There are many other SI units 
besides those you have just read, such as the volt 

of units. A system is something made of parts that and the ohm. These are used in other sciences 
work together. All scientists are now going to use but not in nutrition. 
the SI system, or International System of units. 
Joules are part of the SI system of units, so are 

If you are starting to learn nutrition, it will be 
easy for you to think about measuring energy in 

grams, metres and seconds, but not calories, feet joules. If you have already started to learn nutrition 
or pounds. This book is written in Sl units, so you using calories, you will have to change to joules. 

*Note: The calorie previously used in nutrition was the ‘big Calorie’, kilocalorie, kcal, kal, or Cal. 
equal to about four kilojoules. The exact figure is 1 kcal:=4.184 kJ. Thus when 2.500 Calories was s 
man’s dai 

II 
ioer 

: was thus 
:ified as a 

ly- energy need this is equal to <bout 4~2,500 kilojoules, which is- 10,600 kilojoules or Id megajoules. 
3 Calories, which is 10.45 megajoules. More exactly it is 4.18 ‘; 2.50( 

We hadnot used - 
If you are used to calories and try to work in joules. you will find that thsy grow on you! 

~jo#s before we came to write this book, but as we used them we came to like them more and more. 
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This i$casy, because there are about four joules in a 
calorie. More exactly there are 4.18 joules in a 
calorie, or very nearly 4.2. 

The joule is a very small unit. By this we mean 
that we have to take many of them to measure the 
things that we want to measure. Say we want to 
measure how much energy a man needs in a day. 
He needs lO,OOO,ooO joules, or ten million joules. 
It takes a long time to write so many OOOs, so we 
must find a shorter way of writing. 

Instead of writing thousands (000) we write 
kilo or k. Kilo means a thousand. Instead of 
writing millions (OOO,ooO) we write mega or M. 
Mega means a million. 

Joule is shortened to J. So lO,ooO,OOO joules is 
shortened to lO,ooO kilojoules or 10,000 kJ. This 
number of joules can be shortened still further to 
IO ~ajoules or IO MJ. This way of shortening 
things is very easy, and most readers will have 
already used the kilogram (kg) for I,000 grams. The 
kilojoule or 1,000 joules is just the same. There is 
such a thing as the megagram, or million grams, 
but we do not need it here. It is useful, however, 
to use the megajoule, or million joules-MJ. 

Let us take another example. A child between 
one and two years needs : 

4,900,000 joules a day, or 4300,000 J 
which is the same as 4,900 kilojoules a day, or 

4,900 kJ 
which is the same as 4.9 megajoules a day, or 

4.9 w. 
Sometimes, with smaller numbers of joules, it is 

not convenient to shorten as far as megajoules, and 
we stop at kilojoules. For example, a slice of bread 
contains about : 

520,000 joules, or 520,000 J 
which is the same as 520 kilojoules, or 520 kJ. 

You will soon get used to joules, kilojoules and 
megajoulec. If you have already been used to think- 
ing about calories and have to change to joules, 
just remember that there are about four joules 
in a calorie. There are some exercises in joules at 
the end .of this chapter. 

4.2 Fhergy foods. We have already seen that 
most foods are mixtures of nutrients and that some 
foods contain more protein than others. In the same 

way some foods contain more carbohydrate or fat 
than others. Because most foods are mixtures of 
nutrients, many of them, such as maize, contain 
both protein and carbohydrate. We call some foods 
‘energy foods’ because they contain more carbo- 
hydrate or fat, and so have more joules of energy, 
than anything else. In Table 7 below, you will 
see a list of these foods and the number of joules 
that 100 g of each of them contain. 100 g of maize 
meal is about two large handfuls. We have seen 
in Section 3.7 that, if amino acids from the protein 
that we eat are not going to be used for body- 
building, they can be burnt to give energy. Table 
7 shows the energy that we can get by burning 
all the nutrients in a food for energy-carbo- 
hydrates, fat and protein. We have shown both 
kilojoules and megajoules, so that you can compare 
them. A gram ofpure fat gives about 38 kilojoules 
(38 kJ) of energy, and a gram of protein or a qram 
of carbohydrate each give about I7 kilojoules 
(17 kJ) of energy. However, proteins should not 
be thought of as energy foods. They are only burnt 
for energy if more of them are eaten than are 
needed for body-building, or if no energy food is 
eaten at the same time. 

TABLE 7 
Ehmgy Foods 

Food Joules in 100 g 
mega- kilo- 

Oils and fats joi? j”P 
Cooking oi!, palm oil, groundnut oil 3.70 3,700 
Lard, cookmg fat, fat from animals 3.54 
Butter, margarine :%i 3.01 ( 
Carbohydrates 
Sugar 1.62 1,620 
Wheat flour, from which bread and 

biscuits are made 1.52 1,520 
Maize and rice 1.50 1.500 
Cassava flour I .41 1,410 
Honey I .2l 
Cassava. fresh and wet 

oo*d! 

12g 

Sweet potatoes 
Bananas, plantains (marokr) 0:31 :t8 
lrish potatoes 0.29 290 

We see that there are many more joules of 
energy in some foods than there are in ot;lers. In 
some foods, such as cabbage, there is so little energy 
that they are not in the list. 100 g of cabbage 
only contain about 71 kilojoules (71 kJ). There are 
I.500 kJ in 100 g of maize meal. A man can easily 
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get the energy he needs from a plate of maize 
.mhima, but he will get very little from a plate of 
cabbage. 

Oils and fats are the best energy foods there are, 
but they are also expensive, and few families have 
enough money to get many of the joules they need 
from oils and fats, nor do many people want to 
eat so much fat. Oils and fats are useful for cooking 
and for adding more joules of energy to foods. 
In Section 7.8 you will read how useful it is to add 
some joule’-giving margarine to a child’s maize 
porridge. 

Carbohydrates and fats only provide energy. 
They cannot be used for body-building because 
they contain no amino acids. For example, if a 
child is fed only on an almost pure carbohydrate 
food like cassava, he will not grow. This is because 
the cassava will only give him the energy to run 
about and play. Because it contains so little protein 
and thus so few amino acids, it cannot build and 
repair his body. 

4.3 Staple foods. You will often hear the 
important carbohydrate food of a place called the 
staple. Many people get both their energy food 
and most of the protein they need from their staple. 
In many parts of Africa maize or cassava are 
staple foods. in other countries rice (India) or 
potatoes (Ireland) or bread (Europe) are the staple 
foods. Some Ugandans eat a kind of green banana 
called a plantain. The Ugandan name for these 
plantains and the staple food they make from it is 
iriaroke. 

As we saw in Secti:Bn 3.4 good staple foods, 
such as wheat, maize, rice and millet, contain 
about 8 per cent of protein and are thus much 
better than staples Ii ke bananas and cassava, which 
only contain about I per cent of protein. People 
who have these high-protein staples are thus 
usually better nourished than those who have low- 
protein staples. In the old days, several kinds 
of millet, such as finger millet, bulru&’ millet, or 

to a village as a famine or starvation food that 
would only be eaten if the millet failed. But what 
has happened is that cassava, which is so easy to 
grow, has been grown more, and millet, which is 
more difficult to grow, has been grown less and less. 
Children are now, therefore, being fed, not on millet 
porridge as they used to be, but on cassava porridge, 
which contains only an eighth as much protein. 

No wonder, therefore, that malnutrition is 
getting worse in cassava districts. This is a pity, and 
we should encourage people to grow either millet 
or maize instead of some of their cassava. Cassava 
does, however, have several advantages. You 
can eat its ieaves, whereas you cannot 2~t the 
leaves of maize, and it is easy to store. It can stay in 
the ground for two years before it is eaten. Cassava 
also lives through a year when there is so little 
rain that maize will not grow. This is whi cassava 
is a useful famine food. In places where the rains 
sometimes fail it is wise for families to grow sume 
cassava, but to eat it only when there is not enough 
maize. The sweet potato is another food whose 
leaves and roots can both be eaten. 

A GO0 D STAPLE GIVES A FA MIL Y 
MUCH OF THE PROTEIN IT NEEDS 

Maize and other grains can be made into meal in 
several ways. The whole grain can be made into 
meal and nothing thrown away. This is ordinary 
maize meal which contains 8 per cent protein 
and costs 7 ngwee a kilo in Zambia. Maize can’also 
be made into meal in such a way that the outer part 
of the grain and the germ are thrown away. The 
germ is the part of the grain where the plant is 
going to start growing from. This kind of maize 
meal is whiter than ordinary maize meal and is 
called refined maize meal. The outer part of the 
grain and the germ contain much of the protein 
of maize; so refined maize meal contains less 
protein than ordinary maize meal, which is made 
from the whole of the grain. In Zambia refined 
maize meal is often called ‘breakfast’ meal. It costs 
IO ngwee a kilo and oniy contains 7 per cent of 
protein. It is thus not such a good buy as ordinary 

sorghum were the staple foods of Africa. Maize, 
&sava and bananas were brought to Africa from 
other countries. It is good that maize has come, 

z but-, it is not so good that Africa ‘ntiw has both : 
casssva ;Ind bananas. Cassavh was often brought . malzc meal. 

L; _, r:,, ‘; ,- 
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MAIZE IS A BETTER FOOD FOR CHILDREN 
THAN CASSA VA 

VITAMINS AND MINERALS 

4.4 What vitamins and minerals are. We have 
said that a house is made of bricks, and that our 
bodies are made out of cells, which are mostly made 
from proteins. When we build a house we need a 
few other things besides bricks, and the energy to 
do the building. We need nails and a lock to fasten 
the door. A lock may not seem an important part 
of the house, but it is necessary to keep the house 
safe. In the same way the body needs a few special 
things if it is to work properly and stay healthy. 
These are the vitamins and minerals. The body can 
make most of the things it needs from energy foods 
and the amino acids in protein, but it cannot make 
vitaqtins or minerals. Only very small amounts of 
these (only a few milligrams or even less) need to 
be eaten each day to keep the body healthy. 

The vitamins are special molecules made mostly 
by plants. They are often given the letters A, 
B, C, D, etc. Minerals are elements which are 
found in the ground and which the body can get 

from food or water. lron that helps to make the 
blood red, and calcium that helps to make bones 
hard, are both minerals. The foods which contain 
plenty of vitamins or minerals are often called 
protective foods. If people eat too little of any of 
them, they get certain diseases. There are particular 
diseases caused by a Iack of each vitamin or mineral. 
People are theref0i.c protected from that illness 
by eating enough of the vitamin or mineral. 
Protection means guarding or keeping away. When 
you talk to mothers, talk about protective foods 
rather than about vitamins and minerals, because 
they will find this easier to understand. 

UTAMINS ARE ONLY NEEDED IN VERY 
SMALL AMOUNTS 

As we have already seen, most foods are mixtures 
of nutrients. Many of them contain vitamins 
and minerals as well as protein and energy food. 
Thus, when a child lacks protein, he usually lacks 
vitamins and joules as well. So, (Jhe can be gizn 
the protein and joules he needs, he will usually get 
the vitamins and minerals he wants at the same time. 
This is why the section on vitamins is shorter here 
than it is in some other books. 
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VITAMINS 

4.5 Vitamin A. If a person’s eyes and skin 
are going to stay healthy there must be some 
vitamin A in his food. There is vitamin A in many 
orange or yellow coloured fruits and vegetables, 
such as mangoes, pawpaw and carrots. There is 
also vitamin A in dark green leaves, such as spinach 
and cassava leaves, and in fish livers, especially 
in kapenta eaten whole. Kupenta is the Zambian 
name for a small dried fish. If there is not enough 
vitamin A in someone’s food, he becomes unable to 
see in the dark. If he has even less vitamin A, 
the clear front part (cornea) of his eyes will be 
harmed and he may become blind. The eye disease 
caused by lack of vitamin A is called keratomalacia. 

As with other vitamins, only a little vitamin A is 
needed to keep a person healthy and seeing 
well. So,me fat in the food helps vitamin A to be 
absorbed from the gut. The body can store vitamin 
A in the liver. This is useful because children can 
eat enough yellow fruits such as mangoes during 
the season when they are common to give them 
a store of vitamin A that lasts them for several 
months afterwards. 

CHILDREN NEED PLENTY OF VITAMIN 
A, SO PLANT MANGOES AND PAWPAWS 

4.6 Nkothlc acid or nircia. This is another 
important vitamin which is found in groundnuts 
as well as in some other foods. If a person does 
not have enough nicotinic acid in his food he will 
get a disease called pellagra. Pellagra is common 
in many districts and is seen in people who eat 
nothing but maize without enough other foods 
to give them the nicotinic acid they need. It is 
also common in adults who drink a lot of beer 
and do not eat enough food. Patients with pellagra 
have diarrhoea and a special kind of skin disease 
when the skin of the arms and neck goes dark 
and may flake off. Patients with pellagra may go 
mad. .Nicotiriic acid soon cures these patients. 
It is one of the B group of vitamins. 

43 FoIicacid. The body needs this vitamin 
to make blood. It is found in dark green leaves, like 

, 
cassava and pumpkin leaves and in wild leaves 
from the bush. Women, especially pregnant 
mothers and women who have just had a baby, 
very often do not have enough folic acid and may 
get anaemic because of this. A person who is 
anaemic has thin pale blood. Folic acid is also 
one of the B group of vitamins. 

PREGNANT WOMEN NEED PLENTY OF 
DARK GREEN LEAFY VEGETABLES 

4.8a Vitamin C. This vitamin is found in many 
fruits, such as oranges and lemons, and in green 
vegetables. If someone does not have enough 
vitamin C in his food he gets a disease called 
scurvy. If a person has scurvy his small blood 
vessels (capillaries) become weak and break easily. 
His gums (the parts of his mouth which hold his 
teeth) swell up and bleed. Scurvy is sometimes seen 
in old people who do not eat any vegetables or 
fruits with their cassava or maize porridge. It is 
seen in unmarried workers who cook for themselves 
and who do not eat any protective foods. Scurvy 
is also seen in children in the dry season, when 
their mothers cannot find enough green leaves 
to give them. It is common in Botswana where 
there is often very little rain and few green plants 
to eat. 

4.8b Vitamin D. This vitamin is found in eggs, 
milk and butter, and especially in the livers of 
fish. It is also made in the skin when sunlight falls 
on it, which is the way that people in the warmer 
parts of the world get most of the Vitamin D 
that they need. Lack of vitamin D causes the 
bones to become soft so that they bend, and also 
makes them thicker at their ends. In children 
lack of vitamin D causes a disease called rickets. 
In most districts children run about and play in 
the sun, and get the vitamin D they want from the 
sunlight falling on their skins. But in towns with 
tall buildings and narrow streets so little sunlight 
may get to children that they easily get rickets, 
especially if they are wrapped up in many 
clothes and get little vitamin D in their 
food. 
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MINERALS 

,, 4.9 salt. Salt is a mineral made of the elements ._ 
sodium and chlorine. Even the poorest villagers 
try to buy some salt. Salt makes food taste better, 
but there is usually enough in most foods to give 
the body all it needs. There is thus seldom any 

-, ‘- need to add extra salt to food. The ash from burnt 
; plants or trees is sometimes mixed with water, 
~ : and the liquid part of the mixture is added to food. 
t; The Bemba call this t~shikisu. It contains salt ! i and smaller amounts of other minerals. 

Soda is sometimes bought and added to green 
. vegetables to make them greener when they are cook- 
;- ed. Soda is another mineral and is rather like salt. 

” 4.10 Iron. This is a mineral element which the 
$ body needs to make blood. There is iron in meat 
i- and in dark green, leafy vegetables and legumes. 
!,: If there is not enough iron in the food the body 
j cannot make enough blood, and so the blood ‘, 
i,. becomes thin and weak and anaemic. Women 
[i .’ are especially likely to lack iron and often become 
b:: anaemic. This is because there is iron in blood, 
[;- and each month a woman loses some blood in her 
P ‘- period., A pregnant mother may also lack iron 
i;::- becau~ iran is needed by the child in her womb. 

f 411 IO&#& This mineral element is found in 
k:, very small amounts in water and in some foods. 
I ,: If someone does not have enough iodine, his ‘1 
‘$,; thyroid gland may swell in his neck and he may 
2 get a swelling called a goitre. In some districts 
: there is so little iodine in the ground that very 
; little can get into the food. Goitres may therefore 
;z be so common that the local people have a name 
4 for them. The Bemba call them chibukulo. 
>~ One way of preventing goitres in districts where 
i there is very little iodine is to add some iodine 
;. to the salt that is sold. Iodized salt can thus prevent 
f goitres in districts where they are common. ;- ;. 

;. 4.12 caiciam. This mineral element is needed 
if by the body to make bones. Pregnant and nursing 
:,I- mothers need calcium to make their child’s bones. 
$.~M&ny foods, especially milk, millet and dried fish, ‘d*z; ‘/ 
&contain calcium. People get more calcium from 
t &ting-dried fish than fresh fish because, when they 8,. I‘ ; I_ 
‘” 
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eat dried fish, they usually eat the bones as well. 
It is the bones that have the calcium. Some rocks 
contain calcium, and a little of it gets into water, 
such as well-water which has come through the 
ground. There is almost always enough calcium in 
the food, so disease caused by lack of calcium is rare. 

4.13 Fluorine. This mineral element is found in 
water and helps to build strong teeth, When there 
is no fluorine in the water of a district, many people 
get caries (holes in their teeth). When there is a 
little fluorine in the water-about one part of 
fluorine in a million parts of water-people’s teeth 
become stronger, and there is little caries. However, 
too much fluorine in the water causes brown patches 
in the teeth. Just enough fluorine should therefore 
be added to water that has too little, so that it 
can help to stop people getting holes in their teeth. 
This is very easy and cheap, and in some countries 
many towns are adding a little fluorine to their 
water supply. There are other things which help to 
cause caries besides lack of fluorine. Sugar and 
fizzy drinks are just two of them but putting the 
right amount of fluorine in the water is a great 
help in making strong teeth. 
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4.14 Protective foods. Minerals and vitamins 
are the most important nutrients in many fruits 
and vegetables. These foods are thus often called 
protective foods. 

TABLE 8 
Protective iFoods 

cxssava leaves. pumpkin and mangoes 
pumpkin leaves, sweet potato pawpaw 
leaves and many green leaves oranges 
from the bush guavas 

tomatoes avocado pears 
peppers pineapples 
carrots the fruit of the mpundu 

tree, and wild fruits 
of many kinds 

The important mineral in green leaves is iron. 
The important vitamins in green leaves are vitamins 
A, C and folic acid. Both iron and folic acid are 
especially needed by pregnant mothers. Mothers 
should therefore eat plenty of green leaves. 

EVERYONE SHOULD EAT SOME 
PROTECTIVE FOOD EVERY DA Y 

Most people think of vegetables as a way of 
eating minerals and vitamins, but, as you have 
read, there is also a little protein in vegetables, 
especially in those with dark green leaves. Dark 
green leaves contain 5 per cent protein, whereas 
pale vegetables contain only I per cent. Dark green, 
leafy vegetables are thus useful both for providing 
minerals and vitamins and also for providing a little 
protein. By dark green, leafy vegetables we mean 
pumpkin leaves, spinach and cassava leaves 
and not cabbage, which is pale. A good rule when 
thinking about protective foods is to remember 
that the darker they are the more vitamins and 
proteins they are likely to contain. 

The avocado pear is both a protective food and 
an energy food because it contains much oil, 
which provides 690 kilojoules (kJ) in 100 g. It is 
thus a good food for young children. 

Some foods, such as onions, peppers, chillies 
and mushrooms, make food taste good, so that 
people want to eat more of them. They may thus 
be more important in helping people to eat more 
of other foods than they are as foods themselves. 

NON-FOODS 

4.15 ‘Fizzy drinks’, beer and tea. Many 
families spend much money on fizzy drinks which 
contain nothing but water, gas and a very little 
sugar. Apart from the sugar and the water, they 
contain no nutrients at all. We cannot give you the 
names of these foods, because these are what are 
called brand names, and if we said anything bad 
about them, the makers would take us to court for 
saying that their drinks are not good! But you 
surely know their names very well. They. are 
advertised on the radio and in the newspapers, 
and many people think that they are buying useful 
food when they are buying a bottle of one of these 
drinks. Children are sometimes given a bottle of 
tizzy drink for their meals, when they should be 
given some energy and body-building foods instead. 
This is sad, because fizzy drinks cost more than 
milk. These drinks are a block in the food-path 
(see Chapter 9) and are one of the important causes 
of malnutrition in many countries. This is why we 
have called them non-fowls. ‘Non’ means no or 
not-they are not foods! 

Fizzy drinks also help to cause caries or holes 
in the teeth. This is one of the reasons why the 
teeth of many town children are not so healthy 
as the teeth of their fathers, who did not have 
these drinks when they were young. 

FIZZY DRlNKS ARE NOT FOOD AND ARE 
A WASTE OF SCARCE MONEY 

Beer is another non-food. Beer contains alcohol 
which makes people drunk and gives some joules 
of energy. Even so, beer is a bad food for children. 
and no child should be given beer. It should be 
a rule that beer is a man’s drink, and that a child 
should not drink beer until he has become a man. In 
many places beer is an even more important 
cause of malnutrition than fizzy drinks. Read in 
Section 9. I I how beer blocks the food-path 
and causes malnutrition. 

Tea and coffee are two more drinks that contain 
no food of any kind, except the milk or sugar that 
are added to them. But tea and coffee are not bad, 

;, 
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they are not expensive, and they do not make you 
drunk. They are nice drinks, but they are not foods. 
One of the useful things about tea, coffee and fizzy 
drinks is that they are unlikely to contain any 
harmful micro-organisms (germs) because boiling 
kills them. 4.16 The food groups. There are many kinds 
of food, and we have seen that most of them are 
mixtures of nutrients. Even so, it is sometimes useful 
to put foods of the same kind together into groups, 
especially for teaching. A group is several things of 
the same kind together. Foods are usually put into 
three food groups according to their main nutrient. 
These groups are the lmdy-building or protein 
foods, the energy foods, and the protective foods. 

There are several difficulties with the food groups. 
<- Maize, for example, is put with the energy foods 

because it contains 78 per cent of carbohydrate. 
” Yet maize also contains 8 per cent of protein; 
) it should therefore go into the body-building group 
’ as well. This is especially so as maize eaters 
! commonly eat so much maize that they get most 
6 of their protein in this way. Dark green leaves 
-- are in the group of protective foods, yet they also 

contain a useful amount of body-building protein. WATER 
.4.-178 Water. Water is a nutrient. It is needed 
for drinking, cooking, and washing, as well as in 
the fields and factories. People die if they do not 
have water, and if they do not have enough good, 
clean water they become sick. Food and water are 
the most important needs of any family, and to 
be able to turn on a tap inside the house and get 
plenty of clean, safe water is one of the greatest 
blessings anyone can enjoy. Many families are not 
so fortunate, and ,mothers may have to walk many 
miles each day carrying water. A study in East 
Africa showed that mothers there use about 12 per 
cent of their daily energy fetching water, and in 
“hilly districts as much as 27 per cent! A worker in 
, an African city may spend between 10 and 20 
per cent of his wages in buying water. Plenty of good 
f&d and enough cheap, clean, safe water are there- 
fore some of the greatest needs of most families. 

By safe water we mean water without any harmful 
micro-organisms in it which can cause disease. 
Many micro-organisms can be spread by water, 
and some of the most dangerous are those which 
cause diarrhoea. These micro-organisms usually 
get into the water from the gut (stomach, bowels, 
intestines) of other people. Safe water is therefore 
water which cannot have been mixed with 
human farces or urine (the waste water from the 
body). By human faeces we mean the stools or 
waste from the bowels of people. Animal faeces 
can also be harmful, but they are not nearly so 
dangerous as the faeces of man. Human fieces 
must therefore be kept out offood and drinking water. 
Even a very very little can be dangerous-much 
less than we can see with our eyes. 

- 

KEEP HUMAN FAECES OUT OF 
DRINKING WATER 

Faeces get into food and drinking water in three 
main ways. 

Through the ground or in streams and rivers. If 
wells for drinking water and pit-latrines for faeces 
are too close together, harmful micro-organisms 
can get through the ground with water into the well. 
Latrines and wells must therefore be as far apart as 
possible, so that micro-organisms cannot get 
from the latrine into the water. Wells and latrines 
should never be less than 50 metres apart. The top 
of a well should also be well protected with cement, 
so that the only water that can get into it has to 
come deeply through the ground. No water should 
be able to get into the well from the top, where it 
may contain dirt, and perhaps faeces with harmful 
micro-organisms in them. 

Everyone should always pass their faeces and 
urine into a latrine, where it will slowly be made 
harmless, and not into a river or stream from which 
drinking water is drawn. Springs should be 
protected, so that clean water can be taken from 
them easily and there is no chance of them being 
mixed with human faeces. 

On finsers. When someone passes his faeces 
or urine, it is always possible that micro-organisms 
from his faeces or urine will get onto his fingers. 
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If he now goes and prepares food, these micro- 
organisms may get from his fingers into the food. 
They are not likely to harm the person from whom 
they came, but they may harm other people who 
eat the food. We must all wash our hands before 
cooking food, especially if we cook food for many 
people. 

ALWAYS WASH YOUR HANDS 
AFTER GOING TO THE LATRINE 

Through flies. It has been said that flies like 
two courses (parts) to their meal-a first course of 
faeces and a second course of our food! Micro- 
organisms from faeces stick onto a fly’s feet and 
then fall off into our food. Faeces must thus always 
be passed into a latrine which is protected from 
flies, and flies must be kept away from food. 

ALWAYS WASH YOUR HANDS 
BEFORE COOKING FOOD 

4,17b MakIng water safe to drink. If you are 
not sure that water is safe, and it is possible for 
human faeces to have got into it, boil it. Boiling 
I$lls micro-organisms, and water which has been 
.brOught to the boil is safe to drink. There is no 
@d-to boil it for many minutes; all that needs to 
be done is to bring it to the boil, to make sure it 
k b6ilingzwell and then to let it cool. A ,good way 
t@, keep drinking water is to boil it and then put it 
into ‘a clay pot with a lid, so that flies cannot get 
to-LA clay pot lets a little water through, so its 
o@side is always slightly dasnp+.(wet). If the pot is 
ia a place where the air is flowing past it well, some 
water will evaporate (go into the air) from the out- 
&de of the pot. The evaporation of this wahr cools 
the- water in the pot, so that it is always cool to 
@ink. 
:,$I.Everyone should drink safe water, ‘but it’ is 
wgecially important that young children should 
@$ays.Qrink water that conta&s.no harmful micro- 
~~&&sms which may give them diarrhoea. This is 
*hi ‘a-young child should always be given boiled 

keep t!re cup on the plate 
so that it is clean when 
it is dipped into the water 

only boiled water 
is put into this pot 

the flies out 

wind COOIS 

the water 
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water if he is thirsty, and why an urtiJicial feed 
should always be made with boiled water. 

A lot of fuel is needed to boil all the water a 
family drinks. But fuel is often so scarce that 
families cannot boil all their water. What can they 
do ? As we saw in Sectioh 2.3, underweight children 
get diarrhoea much more often than well-nourished 
ones. One thing that families cun do is to keep their 
children well nourished, so that they will be less 
likely to get diarrhoea when they drink unboiled 
water. Also, when a well-nourished child does get 
diarrhoea, he is less likely to be harmed by it 
than he would if he were malnourished. Another 
thing that mothers can do is to make sure they 
breast-feed. As we shall soon see, there are no 
harmful micro-organisms in healthy breast milk. 

IF A CHILD IS THIRSTY, Gl YE HIM 
COLD BOILED WATER 

The piped water of towns is made safe in another 
way. An element called chlorine is added to it which 
kills any harmful micro-organisms that may have 
got into it. Such water is said to be chlxinated. 

--_ . . . 
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(a) Making a food collection. Make a collection 
of as many different kinds of food as you can. A 
collection is many things gathered together. Perhaps 
each member of the class can be asked to bring a 
different kind of food with him. If some foods 
cannot be found, pictures or drawings of these 
foods can be used. After a class some foods can also 
be kept in plastic bags to be used in a later class. 
If none of these things is possible fdr some foods, 
their names can be written on pieces of paper, 
aud the ctillection completed in this way. 

Make the most of this collection, and try to use 
it in as many of these ways as possible. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Divide the collection into food groups 
(Section 4.16). 
Put the collection in a line with the food with 
the highest perxntage of protein at one end 
and the foods with no protein in them at the 
other end (Table 19, Section 6.6). 
Put the plant proteins in one pile and the 
animal proteins in another pile (Sections 3.4 
and 3.5). 
Place foods together showing examples of two 
plant proteins and one animal protein 
(Section 5.2). 
Put the foods in a line with those with the most 

Put the foods in a line with the ‘best buy’ for 
protein (or reference protein) at one end and 
the most expensive buy at the other end 

joules in them at one end and those with the 

(Section 6.4 and 6.6). 
Put the foods in a line with the ‘best buy’ for 
joules at one end and the most expensive buy 

least joules in them at the other end (Section 

at the other end (Sections 6.5 and 6.6). 

4.2 and Table 19, Section 6.6). 

Use the food collection to make examples of 
balanced meals (Section 5.2). 
Use the food collection to plan meals for 

Put the foods in a line with the most expensive 

people at different times of the year, for rich 
people and for poor people, for people in the 

foods at one end and the cheapest foods at the 

!nwn and for peop!!e in the country. 

other end. ’ 

1 I. Ask members of the class which foods they 
would give to underweight children to make 
them grow. Do the rest of the class think that 
the right choice has been made? If mothers 
are there, ask them which food they would give 
to an underweight child. 

12. Ask members of the class which foods they 
would give to a young child whose mother 
had not got enough breast milk (Section 7.2), 
a sick child (Section 7.19j, a child with 
diarrhoea (Section 7.20) and to a child to take 
to school for lunch (Section 7.18). 

13. In places where some foods are only grown at 
some seasons of the year, ask what foods 
could be used instead of these at other times 
of the year. 

Several of these ways of using a food collection 
require you to know the prices of food in your 
district-not those given in this book! You will 
therefore have to have been shopping and to have 
made your own protein and joule best-buy list 
as described in Sections 6.6 and 6. lob. A food 
collection needs to be used in different ways for 
different kinds of class. For example, Nos. 1, 9, 
IO, I I and 12 in the list above can be used in 
primary schools, but some of the others are too 
difficult. 
(b) Collecting wild fruits and nuts. In rural 
areas families eat many kinds of fruits, roots and 
nuts from the bush. These often contain useful 
amounts of nutrients, and families should be 
encouraged to go on eating them. Make a list or 
a collection of these wild foods and the time of 
year when they are found. 
(c) Measuring the vitamins A and C in foods. 
If you are a medical student you may be able to 
buy foods in the market and measure the vitamin A 
and C in them in your biochemistry practical 
classes. This is quite easy. 
(d) Some exercises on joules. Here are some 
exercises, in case you are still not used to kilojoules 
and megajoules. 

Change these into megajoules: 

A child of two needs 5,300 kilojoules a day. 
There are 10,000 kilojoules in 270 g of oil. 
There are 71 kilojoules in 100 g of cabbage. 
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There are 3,700 kilojoules in 100 g of oil. A pregnant mother needs 10.4 megajouies a day. 
A man digging needs 1,000 kilojoules an hour. A clerk writing needs 0.45 megajoules an hour. 

Change these into kilojoules: 
There are 0.00418 megajoules in a Calorie. 
There are 0.037 megajoules in a gram of fat. 

There are 760 megajoules in a 50 kg sack of maize 
meal. The answers are at the end of the next chapter. 



5.1 Feeling hungry. Now that you know 
about nutrients it is time to think about hunger, and 
the -meals we should eat. 

Most people eat several times a day if they can, 
although adults usuahy want to eat less often than 
children. It may therefore seem a strange question 
to ask-why do we eat? Of course we eat to stop 
feeling hungry, but this is only part of the answer. 
The more important reason is that we eat because 
our bodies need food to keep alive and stay healthy; 
so eating is not only for stopping hunger. Hunger is 
the message that tells us our bodies need more 
food. But it is not a very good message, because it 
tells us to eat any food, and not food with the 
particular nutrients that we may need, such as 
protein, or a balanced meal. Also, if people have 
had too little food for a long time they may 
be malnourished, and yet feel less hungry than 
someone who usually has a lot to eat and misses 
one of his meals. It is true that people sometimes 
greatly want some special foods, like meat, and 
feel a great hunger for’them. But they do not feel 
hungry for all protein foods just because they lack 
protein. Some malnourished children with 
kwashiorkor do not want to eat at all and have 
to be forced to eat, even though they are about to 
die from lack of protein. But children with 
marasmus are different-they are usually very 
hungry indeed, unless they also have some other 
disease. 

MALNOURISHED CHILDREN MA Y 
NOT FEEL HUNGRY 

A carbohydrate energy food like cassava will 
stop hunger and supply the body with the joules it 
needs without at the same time supplying enough 
protein. This is why our food must contain enough 
protein to give us the protein we need before we 
have eaten so many joules that we no longer feel 

hungry. ‘This is also why meals, especially meals 
for young childrer?, must not only contain enough 
joules, but dso enough protein in proportion to the 
joules they contain. Most of Chapter 7 on feeding 
children is about how to make sure that a young 
child eats enough protein as well as enough joules. 

What foods do we need to stop feeling hungry 
and stay healthy, and what foods does a child 
need to grow ? First or’ all, we must eat all three 
kid of ,nutrients: body-building proteins, energy- 
giving carboh) drates and fats, and protective 
vitamins and minerals. If possible, we must eat 
some of each c.f them at every meal. 

Second, we must eat enough qf these nutrients. 
How much of each nutrient we should eat will 
depend on what kind of person we are. Men, 
women and children all need different amounts. We 
shall say more about this in the next chapter. Mean- 
while there is more to be said about the balanced 
meal, milk, sugar, food poisons and the food 
words. 

5.2 The balanced meal. If adults are going to 
stay healthy and be able to work hard, and if 
children are going to grow, they need enough of 
each kind of nutrient. A meal that contains the 
right amount of body-building protein, energy- 
giving carbohydrate or fat, protective foods and 
minerals, is said to be a balanced meal. Not every 
meal need be balanced, but most of them should be. 

Let us think about the protein first. In Section 
3.9 we saw that animal proteins are expensive and 
that most families have to rely on plant proteins. 
We also saw that one plant protein by itself is 
not ve-ry good for body-building, and that plant 
proteins are made much better for body-building 
by mixing them. We also saw that if possible at 
least a little animal protein should be eaten as well. 
A balanced meal should never contain only one 
plant protein. It should corltain two plant proteins, 
and a little animal protein if possible. It might also 

. . 
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5-1, A balanced meal 

contain one plant protein and some animal protein 
or. if the family is very rich and fortunate, animal 
prodin alone. 

ONE PLANT PROTEIN ALONE DOES NOT 
MAKE A BALANCED MEAL 

Now for the carbohydrate. This is useful in two 
ways: it provides the energy that the body needs, 
and it stops the protein that is eaten being burnt 
to provide energy. As we have seen, protein can 
hc burnt to provide energy, one gram of protein 
providing 17 kilojoules (kJ) of energy. If there is 
only protein at a meal and there is no carbohydrate 
or fat, this protein will be wasted. It will be burnt 
to provide energy and not used for body-building. 
This is a pity, because protein, especially animal 
protein, is more expensive than carbohydrate. By 
stopping protein being burnt wastefully, carbo- 
hydrate and fat save protein, and allow it to be used 
for its proper purpose, which is body-building. 
Because fat is expensive and too much of it can 
make people feel sick, there should be carbohydrate 
at every balanced meal. Fat is useful for cooking, 
it makes food taste nice, and it provides many 
joules of energy in a small space or bulk. Although 
it is not absolutely necessary, it is usually best if 

about I5 per cent of the joules we need come from fat. 
Protein and carbohydrate differ in a very 

important way. If a person eat- more carbohydrate 
than he needs, his body makes it into fat and stoics 
it. This is what makes fat people fat. The body 
cannot, however, store more than a little protein. If 
someone has a big meal of protein and eats much 
more than he needs, the amino acids from it are 
broken down and are either used for energy, or 
made into fat. This again is waste. If protein, 
especially animal protein, is scarce, it is better to 
eat only a little at each meal. Scarce protein 
should not all be eaten at once. It will be wasted 
because it cannot be stored. 

The third part of a balanced meal is the protective 
foods-the vitamin and mineral foods. In every 
balanced meal there should be food such as green 
vegetables or fruit. The body is quite good at 
storing vitamins and minerals, and it is enough to 
eat fruit and vegetables once a day rather than at 
every meal. 

Some balanced meals 
(All these contain protein, carbohydrate and 
protective foods.) 

Two plant proteins 
Maize n&ma-beans-orange 
Cassava nsllirtta-groundnuts-beans 
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5-2, Different kinds of milk 

carbohydrate mineral 

fat water 

the milk that is left behind is called skimmed milk 
or skim milk. Skimming means taking away the 
cream, which is either sold as it is, or else made into 
butter by being shaken for some hours. Water can 
be taken away from milk to leave a powder called 
dried milk. If water is taken away from full cream 
milk, full cream dried milk powder is made. This 
contains 26 per cent protein and 26 per cent fat or 
cream. If water is taken away from skim milk, 
dried skim milk powder is made. This contains 36 
per cent protein and almost no cream. 

Thus you will see that dried skim milk powder 
contains more protein (36 “/o) than dried full cream 
milk powder (26%). This is because, when dried 
skim milk is made, water and fat are both taken 

why dried fish has more protein in it than fresh fish.) 
Dried skim milk powder also contains about 

51 per cent of lactose. It is thus about half lactose. 
This is important because if dried skim milk is not 
used in the right way the lactose in it sometimes 
gives children diarrhoea-see Section 7.20. 

Butter and cream are expensive, so when milk is 
skimmed a farmer can make most of his profit 
by selling these two expensive foods. This means he 
can sell skim milk very cheaply. In Lusaka a kilo 
of dried skim milk costs 48n and a kilo of full cream 
dried milk costs 95n. Not only does dried skim milk 
contain more protein than full cream milk, but it is 
about half the price! 

away. So, when you buy one kilo of dried skim milk 
-ye.--.. 

more of what you buy is protein. But, when full SKIM MILK IS A CHEAPER WA Y OF BU YING 

cream milk powder is made only the water is taken PROTEIN THAN FULL CREAM MILK 

away, and both the protein and the fat are left 
behind. So, when you buy one kilo of full cream After mother’s milk; which has an NPU of 
milk powder some of it is fat and less of it is 100 per cent and is 100 per cent used for body- 
protein. (See also Section 3.6, where we explained building, cow’s milk is one of the next best foods 



Prices from Lusaka 
in 1971 

al I these pri ces are per Ii tre 

-in Lusaka milk is bought 
in cardboard packets wh ich 
look like this and are called 

YOUR PRICES WILL 

BE DIFFERENT 

This is what you would have had to have paid to have filled 
up a litre jug with milk, if you had bought it in these ways. 
You would have needed about 53 of the small tins and only 
a little more than one of the large tins. Fresh milk would 
have been the cheapest way of filling the jug. 

2ln 

5-3, The cost of milk 

22n 
27 n 
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for children. You will remember from Section 
3.8 that it is 7.5 per cent used for body-building and 
has an NPU ol’ 75 per cent. Cow’s milk only 
contains about 3.5 per cent protein, which is less 
than that of maize, but a young child can easily 
drilrk much milk and so get a lot of protein. It also 
gives him most of the water that he needs and 
much of the energy hc needs as well. If possible, 
children should be given up to half a litre of milk 
a day. But in rural areas cow’s milk is often not 
available. and fresh milk and full cream milk 
are too expensive for many people to be able to 
buy enough of them. Most children will have to get 
most pf their protein from plants like maize, and 
especially from legumes like grormtxhuts and beans. 

Some people feel that dried skim milk is not a 
very good kind of food. They feel that because it 
has been skimmed there must be something wrong 
with it. This is not SC. Only the fat and the water 
have been taken away; the very good iprotein is 
still there. It is a pity that people do not know how 
good it is and do not want to buy it. So, in Zambia 
its name has been changed, and it is now called 
‘Proto’ brand, high protein milk. 

Because dried skim milk has had the fat taken 
away, it is not a good food for youilg babies less 
than four months old. It has too much protein and 
not enough joules for them. Sometimes it does not 
have enough vitamins either. If young babies have 
to be fed on cow’s milk, it should be full cream 
cow’s milk, and should be given to them in the ways 
described in Chapter 8. But dried skim milk is a 
very good food for babies older than four months 
who have started eating porridge. The best way to 
give these babies dried skim milk is to add it to 
their porridge. Tell mothers to add a spoonful to 
each plate of porridge that they make for their 
children. Dried skim milk sltouki NOT be give11 to a 
chill from a. fee&g bot tie. 

THE BEST USE FOR DRIED SKIM hIILK 
IS TO ADD IT TO A CHILD’S PORRIDGE 

At under-fives clinics underweight children are 
often given free dried skim milk, and the main 
reason why some mothers come to a clinic is to get 

it. If it is given to mothers, they must be taught how 
to use it--that is, they must add it to theirchildren’s 
porridge. T/W giving awq qf dried skim milk nut 
IICW stop chic workers fkom trying to help ad 
Ieuch molheris how they cat1 j&ed their cliikhen 011 
the jbd~ that theme can themselves bury md grow. 
Giving away dried skim milk will never do instead 
of the right nutrition education-see Section 9.24. 
Mothers should also be taught to buy dried skim 
milk in the shops, if it is there for them to buy. 

IF DRIED SKIM MILK IS A GOOD 
PROTEIN BUY, IS IT BEING SOLD 

IN THE LOCAL SHOPS? 

There are also two kinds of liquid milk in tins- 
sweetened condensed milk (such as ‘Nestles’) and 
evaporated milk (such as *Ideal’). Both are made 
from full cream cow’s milk from which some water 
has been taken away. Evaporated milk contains 
no extra sugar, but sweetened condensed miCk 
contains a lot of extra sugar. This makes it very 
thick and sweet, and stops it going bad when the 
tin is opened. It is also easy to mix. These are some 
of the reasons why mothers like it. Condensed 
milk is mot a good food for children. It is expensive 
and contains too much sugar, and too little protein. 
Encourage mothers to buy other kinds of milk. 

In Zambia a special kind of milk is on sale. It is 
called ‘Lacto’, and is liquid skimmed milk which 
has been made sour in a special way. It is a good, 
cheap way of eating ‘protein, and many people 
like to add it to their porridge. Some tribes milk 
their cows and let the milk go sour. Sour milk is as 
good for children as ordinary milk. 

A big tin of any kind of milk is cheaper than 
several small tins containing the same amount. 
You will see from Figure 5-3 that if you buy 
several of the smallest sized tins of condensed 
milk, a litre of milk made from them will cost you 
27n. If you make a litre of milk from the middle 
sized tins it will cost you 22n, but if you make it 
from the largest tins it will only cost 21n. But all of 
these are much more expensive than fresh milk. 
A litre of fresh milk only costs 16n. Of course, when 
you buy sweeten,;d condensed milk you are 

,‘, : 

:,:;I” ,.- :-,I’ _,,~ :: .I ._’ ,,, _.‘, ,I ,; 
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buying sugar as well, but it is cheaper to buy 
sugar and to add it to fresh milk. A kilogram of 
sugar caly costs 18n and will sweeten a lot of milk. 
The cbqpest kind of milk is different in different 
districts. You can find out which is the cheapest 
milk in your district by turning to Section 5.7b. 
With food of any kind you will find that it is cheaper 
to buy one big tin rather than severa? small ones. 

BIG TINS ARE A CHEAPER WA Y OF BUYING 
FOOD THAN SMALL TINS 

Although cow’s milk is a good food for children, 
we cannot think of it as being a usual food for them, 
because so many mothers cannot get it. Althougy 
many villagers keep cows, they seldom milk them,’ 
and the kind of cow they keep does not often give 
much milk. Even in Zambia so little fresh milk is 
sold that only three people in every hundred can 
have a pint of fresh milk every day. Fresh milk has 
to be kept in a fridge, or it goes sour. Dried milk is 
cheaper and easier to transport, and more of it is 
sold. But most women in the villages have no 
money, and few rural shops keep any kind of milk 
except expensive brands of infant dried milks and 
small tins of sweetened condensed milk. Mosr 
mothers will nor therefore be able to give their 
children milk and will have to use mixtures of plant 
proteins, with a little animal protein if they are 
.fortunare. This is why we have said so much about 
plant proteins and the importance of mixing them. 

There are other difficulties with dried and tinned 
milks. They have often to be brought from other 
countries, so they use precious foreign money, and 
it may not always be possible to pay for them. 
Until 1970 dried skim milk from Europe was 
cheap. But in that year the governments of some 
European countries stopped subsidizing (helping) 
their farmers to keep cows for milk, so the price of 
dried skim milk went up a lot, and it may go up 
still more, This is one good reason why it is much 
better for people living in a district to grow as 
much as possible of their own food, and to be self- 
supporting as is described in Section 1 I -2. 

Goat’s milk is also good for young children. If the 
villagers have goats, they should milk them to feed 

their children. Many local goats, like many loca! 
COWS, are not good for milking, and bL*tter varieties 
are needed. 

5.4 sugar, Sugar is a new-food that people 
are eating more and more. As you have read, it is 
pure carbohydrate, or pure energy food. Energy 
can be got quite as easily and much more cheaply 
from maize or cassava. Sugar is not, therefore, a 
necessary food, and is not one that we should 
encourage mothers to buy. Sugar helps to cause 
caries or holes in the teeth. Mothers can add sugar 
to their children’s porridge, but it is much more 
important that they should add some kind of 
protein instead. 

51.5 Two food poisons. There are two food 
poisons you shouid know about-aflatoxin in 
groundnuts and cyanide in some kinds of cassava. 

When some foods are not properly dried, mpulds 
grow in them. A mould is a very small plant which 
covers whatever it is growing on with very thin 
hairs. One common mould makes a poison in 
groundnuts called aflatoxin, which harms animals 
and men. Take care, therefore, to dry stored foods 
as much as possible, and don’t let them get 
damp (slightly wet). Dampness will help the mould, 
to grow. In the wet weather powdered groundnuts 
grow mouldv very easily. 

KEEP YOUR GROUNDNUTS DRY 

There is a poison in some kinds of cassava root. 
It is a kind of cyanide. This may be useful to the 
cassava plant because it stops the roots being eaten 
by animals and insects in the ground, but it is 
harmful to man. Before it is eaten this kind of 
cassava root should always be peeled and soaked 
very carefully. Peeling a food means taking the 
skin off it. By soaking we mean here that the cassava 
root is left in water for some hours. 

5.6 The local food words. So far we have 
talked about food using the names from science. 
You have learned about things like protein, amino 
acids, joules and folic acid. It is now time to think 



Nutrition for Delulophg Countries 

some kinds of cassava are poisonous 
until they have been washed in a stream 

groundnuts 

5-4, Food poisons 

a bout the food words viliagers use. These are 
ir nportant for teaching. 

Very often there may be no local word which 
means quite the same as the English word. There 
WilI’cerhinly be no local word for such things as 1 
protein or vaccine. If you are going to talk about 
protein you wili have to use the English word and 
explain what it means. Another thing you can do is 
to take some local word and widen or extend its 
meaning. Sometimes there will be many iocal 
words which mean the same as an English word, 
but are different from one another. There will 
probably be several local words for the various 
kinds of dried fish, for example. Be careful to find 

word isoup’ is used. In Nyanja the word for relish 

the right words. 
is ndiwo, in Bemba umunani. By relish we mean 
the cooked meat, fish, beans or vegetables that are 

The most important word is the one the local eaten with the staple food. In some languages there 
p&ple USe for ‘food’ itself. some tribes have the 
same wo?d for. the staple food, such as maize: or 

are different words for relishes made of meat or 
fish and those made from leaves. Some tribes do not 

cassava, and for food of any kind. In English the 
word ‘bread’ is sometimes used in this way. Thus 
the sentence, ‘Can I have some butter on my bread?’ 
uses the word bread to mean bread only. The 
sentence, from the Lord’s prayer, ‘Give us this day 
our daily bread’, uses the English word bread 
to mean fo~,d of any kind. It is important to know 
if the local word for food has this double meaning. 

Some tribes have a special word for the food 
that is eaten with the staple food. There is no good 
English word for food of this kind, and the word 
which is usually used is relkh. In West Africh the 

---- __ -- 
stream ---- _ -- 

the poison is removed by washing 
in a stream 

if graundnuts ore allowed to grow mouldy the mould 
mcy make o poiaol in them - keep groundnuts dry 

the mo** Id that makes aflctorin in 
groundnuts makes them go yellow, it 
cannot be seen without a microscope 

,,‘- _ ;.‘.‘:~” ,, ‘C 
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think of the relish as food, but on!y as something %; men and women as well as children. Porridge is 
which tastes gxxi. These people think that only :n\xh too thin to be rolled into a ball with the 
the staple of maize or i-assava is proper food, ii:lgers. so it is eaten with a spoon, usual!~ with 
because it fills you up. There is a story about a ,::iik and sugar. Porridge used to be the staple 
chief who went to Russia, and who came back !‘ood of people from Scotland. In this book we use 
saying thi there was no food there, only relish! the word porridge to mean thin maize or cassaya 
The onl- thing he thought of as food was his food that is given to --hildren with a spoon. 81 
staple, cassava! Bemba this is u//ldssIIIrgu, and in Nyanja it is 

phala. There are two English words, gruel and pap, 

LEARN THE LOCAL FOOD LANGUAGE 
. ..--- 

that mean porridge specially for children. They are 
old words and are not much used now. It is interest- 
ing that the word ‘pap’ is still used in Piigeria, 

Another important word is that for the thick long after it has stopped being used in England. 

porridge made of boiled maize, millet or cassava 5 , 
flour, that the Lunda and Nyanja call nshima. ’ THINGS TO DO 

This is thick enough to be rolled into a ball and (a) Your own nutrition words. Here is a list of 
eafen with. the fingers. There is no English word the five most important food words in some 
for this food, so we will call it u&ha. African languages. There is space for you to put in 

There is an English word porridge. This is made the words in your local languages, if it is not one of 
of a grain called oats boiled in water, It is eaten these. 

English 

BcirllW 

Swhili 

NJUQlljQ 

Ymr lOr:Q/ 

fQll)?QQf&‘) 

The stuph* 

hod of the 
Anything 
which is 

(‘Oliltf I-J’ eaten 

bread 
(in England) 

food 

ubwali 

wali 

chimanw 

fyakulya 

chakula 

chakudya 

.  .  I .  .  .  .  . _ . .  

TABLE 9 
Food Words 

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

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

... ., .............. 

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

...... .... 

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

The food 
eaten with 
the StQpkP 

Maize. 
nii//e/, 

(‘assavQ 

nsllinlQ 

no word. 
‘relish 
is best 

no word 

umunani bwali 

kitoweo ugali 

ndiwo nshima 

., . . . . . . . . . . . . . . . . .._..... 

. . . ..“... . . . . . 

Thin 
children’s 
porridge 

gruel or 
pap 

umusunga 

uji 

phala 

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

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

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

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



cabbose ................ 

cassava .................. 

chicken ................ 

cobkarum .............. 

darkgreen leaves ........ 

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

eILczBy .................. 

fat .................... 

fish, dried . . . . . . . . . . . . . . 

iish, fresh .............. 

fmy drink .............. 

germs ................... 

groundnuts .............. 

groundnut butter ........ 

healthy ................ 

cnealortlour ............ 

meat .................... 

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

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

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

marasmw ............... ........... .......... .......... ............ 

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

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

........................ 
Here is an example of how to work out these 

........................ costs. In a Lusaka shop a tin of ‘Ideal’ evaporated 
milk costs 16n, and on the tin was written that it 

There are several kinds of contained 410 g. This 410 g cost 16n, so 1 g cost 

se7 Nutrition for Developing Cou,vtries 

Many other words are important; here are a few 
of them with spaces to fill in others. You know the 
importance of some of them now. You will learn 
tie importance of the others iater on. Take great 
care to find the right local words for healthy, fat, 
well and badly nourished. You may find that 
there are no local words for some of those in the 
list below. 

TABLE 10 
Same Iqmtant Nmition Words in the Lmal Language 

.................. milk, condensed. . . . . . . . . . 

milk, dried Mm . . . . . . . . . . As fresh milk per iitre . . . . . . . . I . . . . . . . . . 
Brand Size Cosr Cost per iitre 

milk, evaporated . . . . . . . . 
Made from fuii cream powdered milk 

milk, fresh . . . . . . . . , . . . . . 130 g of pc\wder make a litre of milk 

millet 
.................................. ..i ........................ 

oil 
................................................................ 

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

. . . . . . . . . . . . . . . ..l...... 

(b) The qost of milk, 
milk, and most shops have more than one brand 
in several sizes of tin. If we are to teach mothers 

fin. The amount needed to make one litre of 
milk, that is 460 g, therefore cost 460 X a= 18n. 

how to buy t4e cheapest kind of milk, we must 
go to the shops and find out which they are. 
Although we will tell you how to work out the 
cost of a litre of milk of each kind, the best way to 
use dried skim milk is to add the powder to a chiid’s 
porridge. Mothers should breast-feed their chilldren, 
but if they are going to bottle-feed them, they will 
need to know the cheapest kind offill creum dried 
milk to buy. A litre is about 13 pints (1.75 pints). 

TABLE 11 
The Cost of a Litre of Cow’s Milk 

pestle and mortar ........ 

road to health. 
Made from dried skim milk powder 

.......... 100 g of powder make a litre of milk 

salt ............................................ .................... . 

sugar ............................................ .................. 

dessertspoon 
............................................ 

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

tca!3pooa Made from evaporated milk ................ 460 g make a litre of milk 

fat ..................... ............................................ 

well nourished ...................................................... 

badly nourished. ..................................................... 

kwashiorkor . . . . . . . . . . . . . Made from sweetened condensed milk 
430 g make a litre of milk 
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Only the protein in the milk has been thought 
about in working out how much milk or milk 
powder should be used to make 1 litre of milk. 
Milk has been warked out to contain 3.5 per cent of 
protein, and 1 millilitre has been used as equal to I 
gram. This means that 1 litre (1,000 cc) of milk will 
contain 35 grams of protein. If some tins are still 
marked in ounces, pounds and pints, you may need 
to turn to the Appendix at the end of this book to 
kelp you to change them into grams and millilitres. 

Some milk foods for children contain added 
carbohydrate, which is usually maize flour. They 
therefore contain less protein than full cream milk 
pow&and are often a very bad buy. The percen- 
tage of protein they contain will be written on the 
tin. Work out how many grams are needed to make 
a litre of milk in the following way. 

Grams of food needed to make a litre of milk= 

35x 100 
I_--- ._ - 
% of protein in the fodd 

Once you have done your shopping you will be 
able to work out a best buy list like the one below. 
This has the cheapest litre of mi!k at the top, and 
the most expensive one at the bottom. 

-- 

BUY MILK IN THE CHEAPEST WAY 
.- _ --- 

TABLE 12 
Best Buy List for Milk 

A&d 
CHEAPEST LITRE OF MILK 

Brand Size cost 

. . . . I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

..-....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . ..I... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.I........ . . . . . . . . . . . . . . . . . . . . . ..*...... 

MOST EXPENSIVE LITRE OF MILK 

(c) The cost of infant foods. This is a good 
place to show you how to work out the cost of 
the protein and joules in infant foods. You will 
read about this in Sections 6.4 and 6.5. When you 
look at a tin of infant food, it will usually tell you 
the number of calories in 100 g, and the percentage 
of protein. Take the NPU to be 75 per cent, which 
is the NPU of cow’s milk. Calories are changed 
into joules by multiplying the calories by 4.2. We 
choose 40 g of protein and 10 megajoules so that 
we can compare them with other foods. 

40 g of protein cost. . . 
iO0 x cost of the tin of food x 40 

“/, of protein in the food x weight in grams of the 
food bought 

Protein equal to 40 g of reference protein cost. . . 
the cost of 40 g of protein, as above, x I$$ 

10 megajoules cost. . . 
100 x 10.000 x cost of the tin of food 

calories in 100 g x 4.2 x weight in grams of food 
bought 

You will find that these foods are a very expensive 
way of buying both protein and joules! 

(d) Answers from the last chapter. Here are the 
answers to the exercises that you did at the end 
of the last chapter. 

Answers in 
megajoules 

5.3 MJ 
10 MJ 
0.071 MJ 
3.7 MJ 
1.0 MJ 

Answers in 
kilojoules 

760,000 kJ 
10,400 kJ 

450 kJ 
4.18 kJ 

37 k.J 



Chapter Six 

THE NEED FOR FOOD AND ITS COST 

THE NEED FOR FOOD 

6.1 hteinaeeds. In Chapter 3 we learnt that 
children need protein for growing and that pregnant 
and breast-feeding mothers need extra food to give 
to their growing children. We learnt that everyone 
needs protein for repairing his body, and also 
energy foods, so that they can work and keep warm. 
In this chapter we shall learn how. much body- 
buil& protein and how many joules of energy 
each kind of person needs. We shall also work out 
how much they cost. 

The amount of protein a person needs each day 
depends partly on how he is growing and partly 
on how heavy he is. Thus a growing child needs 
more protein for each kilo of his weight than an 
adult. A large person needs more protein for the 
daily repair of his body than a small person. As we 

shall see Mer, how hard a person works makes no 
difference to the amount of protein he needs. 

Table 13 shows different kinds of people in 
Column 1. In Column 2 it shows us how much 
healthy people of each of these kinds should weigh. 
Column 5 shows us how many grams of egg or 
reference protein they need each day for each kilo 
of their weight. Column 4 shows us how many 
grams of egg or reference protein each kind of 
person needs altogether each day. 

Table 13 is interesting in many ways. You will see 
that Column 2 shows that a child between the ages 
of 6 and 11 months weighs 9 kg. This is an average 
weight for children between these ages, because 
children are getting heavier all the time. The 
weights for the other ages of person are also average 
weights for the ages shown. 

Kind of 
person 

1 

infants 
6-11 mths 
Young chiidren 
1-3 yrs. 

z 
cm?r &oys 
I&12 
13-15 
16-19 
FLdg girls 

fE95 
Reference 
adult man 
Reference 
adult woman 

: 
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TABLE 13 
Ihdly Protein Needs 

Average 
weight 
in kg 

Grams of egg or 
reference protein 
needed each &y 

per kilo per person 

2 

9.0 kg 

ii:; 2 ~~~; f 
16 g 

28.1 kg 0:ss g fit: 

36.9 kg 
51.3 kg 
62.9 kg 

0.81 g 30 g 
0.72 g 37 g 
0.60 g 38 g 

ipF$ 

65.0 kg 

0.76 g 
0.63 g 
0.55 g 30 g 

0.57 g 37f3 

pei4day 

55.0 kg 
Extra grams of 
protein needed 
each day for 
pregnancy and 
breast-feeding 

0;52 g 29 tit 

1 Pregnancy 5.5 g 

I Breast-feeding 17.0 g 

Grams of maize 
protein needed 

per person 
per day 

. 5 

25 g 

29 g 
37 g 
45 g 

54 g 
67 g 
69 g 

54 g 
57 I3 
55 g 

68 g 

52 t3 
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Just as it is useful for us to study and refer to one 
kind of protein, reference protein, it is often useful 
for us to study and refer to men and women of the 
same weigh doing the same sort of job. We 
need what w:: call a reference man and a reference 
woman. At the bottom of Column 2 you will see 
that our reference man weighs 65 kg and our 
ref&ence woman 55 kg. When we come to see 
how many joules they need, we shall see that they 
are doing fairly hard jobs. 

From Column 3 you will see that from 6 to 11 
months a child needs about one and a half (1.53) 
grams of protein each day for each kilo he weighs. 
But, when he is an adult and has stopped growing 
he only needs about half a gram of protein each 
day for each kilo he weighs (0.57 grams per kilo 
for a man and 0.52 grams per kilo for a woman). 
A &iii in his first year thus needs about three 
times more protein for each kilo of his weighi than 
an &It (3 x s=l+). You will see that because 
older boys and girls are growing they also need 
more protein per kilo of their weight than adults. 
The only figures to remember in this table are that 
an adult man needs about 40 g (more exactly 
37.0 g) reference protein daily and an adult 
woman about 30 g (more exactly 29 .O g). It is 
also useful to remember that adults need about half 
a gram of reference protein for each kilo and 
i&&s about one and a half grams of protein for 
each kilo they weigh. 

ANADU~MANNEEDS NEARLY~O g OF 
REFERENCE PROTEIN DALLY AND AN 

ADULT WOMAN h'EARLY 30 g 

You will see that a woman needs 5.5 g of extra 
reference protein when she is pregnant and 17.0 g 
extra when she is breast-feeding. A breast-feeding 
mother needs more protein than a pregnant mother 
because her child is larger. She needs 29 .O+ 
17.0=46-O grams of protein. The 5.5 g of extra 
protein needed by a pregnant mother is the average 
for pregnancy. Early in pregnancy, when her child 
is small, she needs less. Later on, when he is large, 
she needs more. If we divide the nine months of 
pregnancy into four we can say that 1,4,8, and 9 g 

of extra protein are needed daily during each of 
the four quarters of pregnancy. 

PREGNANT 
MOTHERS NURSING 

MOTHERS 

. 

YOUNG 
CHILDREN 

1 

. . 

Q 

. 

6-1, People who specially need protein 

Columns 3 and 4 in Table 13 show the grams of 
egg or reference protein that are needed. But 
nobody lives on eggs alone, and, as we have 
already seen, most of the protein people eat, 
such as maize protein, is not so good for body- 
building as egg protein. Thus, when less completely 
used proteins wi,th a lower NPU are eaten, more of 
them are needed: As an example of a less completely 
used protein with a lower NPU we shall take maize. 
This has an NPU of only 55 per cent and is only 
55 per cent used for body-building. Column 5 
shows the weight of maize protein needed by each 
kind of person. The figures in Column 5 were 
found by multiplying those in Column 4 by lg. 
This comes to nearly two, so the figures in Column 
5 are nearly twice as large as those in Column 4. 

It may be easier to think of the weight of maize 
protein we need if we think of handfuls instead 
of grams. A handful of maize meal weighs about 
50 g and contains 4 g of protein. Our reference 
adult man thus needs 17 handfuls of maize meal 
to give him the protein he needs (68~4). If you 
think that this is rather a lot you should remember 
that, when other proteins are eaten with maize, 
we have a better chance of getting the essential 
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amino acids we need. The NPU of the mixture 
goes up, and a smaller weight of food will give 
us the protein we need. 
’ People differ from one another. Just as not all 

one-year-old children weigh exactly 10 kg, so not all 
children between 6 and 11 months need exactly 
1.53 g of reference protein per kilo. Some need 
more and some less. The amounts of protein 
shown in Table 13 are called ‘safe levels’. We can 
be sure that if people eat these amounts of protein, 
almost all of them will have the protein they need. 
It is the same with the next tables on joules. These 
too are safe levels. 

6.2 The joules we need. Different kinds of 
people need different numbers of joules of energy 
food each day. This depends partly on how big 
they are and partly on how hard they work. 

Table 14 has much to tell us. Column 2 gives the 
weights of boys of different ages. Column 3 tells 
us how many kilojoules they want for each kilo of 
their weight. At the top of Column 3 you will see 
that a boy in his first year needs 470 kJ for each 
kilo he weighs. At the bottom of this table you 
will see that a man only needs 192 kJ for each kilo 
of his weight. Per kilo a child in his first year thus 
nee& more than twice as many joules as an ad&. 
However, because adults weigh more than children, 
a child in his first year needs 3.4 MJ and an adult 
man 12.5 MJ. 

YOUNG CHILDREN NEED PLENTY 
OF JOULES 

Columns 5, 6 and 7 tell us that women and 
older girls need fewer joules than men and boys, 
except when they are pregnant or breast-feeding. 
This is partly because they weigh less and partly 
because they need fewer joules for each kilo they 
weigh. You will see that our 65 kg reference man 
needs 12.5 MJ each day and our 55 kg reference 
woman needs 9.2 MJ. Our reference man and 
woman do fairly hard jobs. If Iwe want easier 
figures to remember, we can think of ordinary men 
doing very light jobs as needirlg .lO MJ a day. As we 
shall soon see they need much more if they are 
working hard. A breast-feeding mother needs 
many more joules because she must give many 
joules of energy to feed the child at her breast. 
Milk contains fat or cream which is a good energy 
food. If a mother is to give these joules to her child, 
she must first eat them herself. She needs 11.5 MJ, 
or 2.3 MJ more than she would do if she were not 
breast-feeding. When a mother is pregnant she 
needs 1.2 extra megajoules to give to the child in her 
womb, or 10.4 MJ altogether. 

Our bodies are using joules of energy even when 
we are asleep. This energy is used for keeping our 
bodies warm, for breathing and for the beating 
of our heart. When an adult man is asleep in bed he 

Kind of 
person 

TABLE 14 
Daily Joule Nee& 

Boys and Men Girls and Women 
Average Joules needed 
weight 

A verage Joules needed 

in kg 
each &y 

per kilo 
weight each day 

PyW 
per person 

peh$v 
in kg per kilo per person 

py% pebfv 

1 

lessthao1yr 
EYg 

7-9 yrs 
10-12 yrs 

fE g 
Adult 

2 3 4 5 

7.3 kg 
13.4 kg 
20.2 kg 

E $ 
51.3 kg 

470 kJ 3.4 MJ 
424kJ 
382 W ;-a’ :; 
326 kl 9:2 luJ 

~;~E :s*; iii; 
205 kJ 12:8 MJ 
192 kJ 12.5 MJ 

7.3 kg 
13.4 kg 
20.2 kg 
28.1 kg 
38.0 kg 
49.9 kg 
54.4 kg 
55.0 kg 

Extra joules needed each day for 
pregnancy and breast-feeding 

Pregnaocy 1.2MJ 
Breast-feeding 2.3 MJ 

6 7 

470 kJ 3.4 MJ 

ZEi ;*i ii; 
326 kJ 9:2 MJ 
259 kJ 10.9 MJ 
209 kJ 12.1 MJ 
179 kJ 12.8 MJ 
167 kJ 9.2 MJ 
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this man does little physical 
work and only needs bbbut 

MJ each day 

L- A FARMER 

r7 

this man does much 
physical work and 
needs about 16 MJ 
each day 

6-2, The energy needs of a farmer 

uses about 4.5 kJ every minute. When he gets up 
and starts working, he needs many more joules. 
The harder he works, the more joules he would 
need. We only need more joules when we work with 
our hands. Brah wo<k needs no extra joules! 
Office workers and people who work with their 
brains need no more joules than if they were 
sitting doing nothing. Neither kind of worker needs 
extra protein because protein is only needed for 
building and repairing the body and is not needed 
to provide joules of energy for hard work. It is 
growing children and pregnant and breast-feeding 
mothers who need extra protein. 

ADULTS DOING A VERY LIGHT JOB NEED 
ABOUT 10 MEGAJOULES A DAY. THEY 
NEED MORE IF THEY ARE WORKING 
HARD, PREGNA%T OR BREAST-FEEDING 

Table 15a shows the joules needed by a 65 kg 
reference man for different kinds of work. 
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TABLE 15a 
The Joules a 65 kg Reference Man Needs for Doing 

Different Things 

Kilojouies needed 
each minute 

Sleeping in bed 4.5 
Sitting quietly 
Driving lorry ii-; 
Standing quietly. 7:3 
ehyk Wtws) 

E 
Tailoeng 12:1 
pg?$ 15.1 

15.5 
Bricklaying 15.9 

Kilojoules needed 
each mbwte 

CarpentrY 16.7 
Walking carrying 10 kg16.7 
Chopping wood 18.0 
Cutting grass (by Itznd):; . ; 
Loading sacks 
Clearing bush 26:0 
Shovelling 27.2 
Working with pick 28.9 
Sawing by hand 36.0 
Cutting trees with axe 36.0 

The table shows us how many more joules we 
need when we work hard. We only need 4.5 kJ 
each minute while we are asleep in bed. We need 
36 kJ each minute that we are, cutting down trees 
with an axe! 

Nobody spends all day cutting down trees or 
clearing the bush, and it is interesting to see how 
many joules a farmer needs compared with a 
clerk. Let us say that they both weigh 65 kg, 
and both sleep for eight hours needing 4.5 kJ a 
minute. During this time they will both need 
2,160 kJ (8 x 60x4.5). Let them both have another 
eight hours free time doing ordinary things like 
walking, eating and resting. Let us say that during 
this time they both need 10 kJ a minute. During 
this time they will each need 4,800 kJ (8 x 60x IO). 
Let the clerk do eight hours office work at 7.5 M 
a minute. This comes to 3,600 kJ (8 x 60x 7.5). 
Let tie farmer work hard clearing bush using 26 kJ 
a minute for five hours. He will need 7,800 kJ 
for this (5 x 60x 26). He cannot work as hard 
as this all the time, so let him spend the last 
three of his working hours standing or walking at 
10kJanhour.Forthisheneeds1,800kJ(3~6Ox 
10). During these eight working hours our farmer 
thus needs 9,600 kJ (7,800+ 1,800). 

Here are the joule needs of each of these workers 
added up. 

Kilojoules needed each day 
Clerk Farmer 

8 hours sleeping 2,160 2,160 
8 hours free time 4,800 4,800 
8 hours work 3,600 9$00 

-- 
10,560 16,560 

There is a large diff&ence-about 10 MJ is 
enough for the clerk, but the farmer needs about 
16 MJ. 

SOMEONE WHO WORKS HARD NEEDS 
PLENTY OF ENERGY FOOD 

These are just two examples of different kinds 
of job. Table 15b tells us more about the joule 
needs of people doiug different kinds of job. 

TABLE 15b 
The Energy we Need Each Day for Ditremat Kinds of Job 

Job 
MMe;-$;Fg needed each &y 

Women 55 kg 
Light 
Fairly hard 
Very hard 
Very hard indeed 

11.3 
12.5 2: 

:t:8 
10:9 
12.5 

Thus we see that our clerk was doing a very 
light job and our farmer a very hard job indeed. 

The number of joules we need for a job depends 
on how hard the work is (cutting down trees 
requires more joules than writing) and how much 
we weigh. Big heavy men and big fat women need 
more joules for doing a job than small light men 
and women. This is partly because they can do 
more work such as cutting down more trees, and 
partly because their bodies weigh more and so 
need more energy to move. Here are the joules 
that, different weights of men need for doing 
different jobs. 

TABLE 1% 
How the Joules a Ma;~ee&$r a Job Depeads Upon 

Weight 
kg Light 

Kind of job, MJ needed &iiy 
7;;’ Very hard VwieFdrd 

it i:: tg:j 11.3 12.4 13.0 14.3 
E :s 15.6 

70 1213 

12:s 14.6 13.6 

13.5 15.8 :t:; 

We see that our 65 kg reference man does a 
fairly hard job and needs 12.5 MJ daily. Our 
reference woman also does a fairly hard job, but 
partly because sh.e is lighter she only needs 9.2 MJ 
each day. 
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HEAVY PEOPLE NEED MORE JOULES THAN 
LIGHT ONES 

Much of this book is about feedisg children, 
because children are usually the most malnourished 
part of the community. But adults are also 
important, especially if they should be working 
hard. Many of them are malnourished and do not 
get the joules that we have just seen they need. 
If they are farmers, they are unable to work hard 
and grow more food. They therefore stay 
malnourished. This is a vicious circle and is 
explained more fully in Section 9.2. Food is 
so important for hard work that in some factories 
workers are given cheap meals or even free meals 
so that they can work harder. We shall say more 
about this in Section 7.2 I. 

Now that we know how much protein and how 
many joules each member of a family needs, we 
must think about the best ways in which these 
joules can be bought. We shall start with some rules 
for good shopping. 

THE COST OF FOOD’ 

6.3 Baying wisely. In the rural areas almost 
everyone grows their own food, but in towns most 
people buy it. The rural areas are therefore different 
from towns, and these next secticns are mostly for 
people in towns who buy their food in shops. They 
will, however, help people in rural areas to know 
what foods they should grow. 

The cost of food is important, and costs change. 
In writing this book costs had to be taken from 
somewhere, so they were taken from Lusaka in 
1971. They will be different in other places and 
will have changed by the time that you read this 
book. So you must go to your own market and 
find out how much food costs there. From this you 
can work out for yourself the various figures that 

v you will read about. Because prices change so 
much you may get very different answers. 

The cost of food depends upon how much food 
i: you buy and where you buy it. If you buy a very 
,‘. small tin of ‘milk or a little tinful of groundnuts, 

you may pay only five ngwee or a few cents, but 

you will get rery little food for your money. If, 
however, you buy larger amounts of food you 
will have to pay more money, but you will get 
much more food. You have already read about the 
cost of milk in Section 5.3, so iet us take the small 
dried fish that the Zambians call kapenta as an 
example. On the shore of Lake Tanganyika kapenta 
costs l5n a kilo, but if you buy it in Lusaka in 
large quantities, say a sackful at a time, it costs 
37n a kilo. If, however, you buy small quantities 
from a small shop kapenta costs about 9n for only 
100 g. Like this a kilo of kapenta costs 9011! 

retail in 
Lusaka 

this is a kilo of the 
small dried lake fish 
that the Zambians 
call kapenta 

wholeso le 
in Lusaka 

Ibn 37n QOn 

6-3, The cost of o kilo of kopenta 
This means that a shopkeeper in Lusaka has 
bought kapentq. wholesale by the sackful at 3711 a 
kilo, and sold it retail in 100 g handfuls at 90n a 
kilo. We say that he has made a mark-up of 53n on 
each kilo of kapenta (90-37=53). This is also 
called a mark-up of 143 per cent; s x 100= 143 ‘A. 

Such a shopkeeper will not be able to keep all the 
53n profit for himself, because he will have to pay 
for the running of his shop, but he will probably 
be able to keep most of it. 143 per cent is a lot of 
profit, and 30 per cent would be fair, so the kapenta 
should have been sold at about 48n a kilo, or 5n 
for 100 g. Small shops sell so few things that they 
have to make a lot of profit on each thing they 
sell. This is the main reason why it is better to go to 
bigger shops which sell more things, and thus need 
to make less profit on each of them. This is, 
however, very hard on the small shopkeeper, whose 
only way to make a living may be to sell a very 
little fo>d at a big mark-up. 

I 

I 

i : / 
i,.. ;,- - 
:.; 
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BUY FOODS WHICH KEEP IN AS LARGE 
QUANTITIES AS YOU CAN 

This shows how important it is to tell mothers 
how to get the best value for their money. It 
usually means persuading them to buy foods in 
quantities of not less than a kilogram in the bigger 
shops. Other foqds have a similar mark-up to 
kapenta, and on groundnuts in Lusaka the mark- 
up is often 400 per cent. Prices will be different in 
your district; so you must go round the shops 
carefully to find the best prices before you start 
teaching. 

Because of this, it is important to persuade 
women to buy all their food in the largest quantities 
at the best prices they can. Especially persuade 
women to buy foods by weight, such as a kilogram 
or half a kilogram, and not by small tinfuls of 
only a few grams. This is why girls in school must 
learn the arithmetic of shopping by weight and 
volume, and why all food shops must have scales. 
Big shops are usually cheaper than small ones, and 
shops nearer to the middle of town are usually 
cheaper than those far out. Mothers may have 
further to walk if they go to the better shops, but if 
they buy in larger quantities they will not have to 
shop so often. But if food is bought in larger 
amounts families must be able to store it; so talk to 
mothers about the best ways in which they can do 
this. One of the difficulties of buying food in large 
amounts is that, if a family’s relatives know there is 
plenty of food, they will come and eat it ! A woman’s 
fr.iends know how much she buys, and often want 
to share it. This is why she may walk several miles 
every day just to buy a few spoonfuls of oil each 
time. 

TEACH FAMILIES TO BUY FQOD BY THE 
ULOGRA M 

--- -.- 

All over the world poor people get less good 
value for their money, but in many African towns 
poor people often get almost nothing for their 
money. Mothers must therefore know what to 
buy and buy wisely. 

Because most foods, such as maize, are mixtures 
of nutrients, a mother buys both protein and 
joules of energy when she buys maize. To make 
the cost of food easier to understand, we shall 
think first about the cost of protein and then about 
the cost of joules. 

6.4 The cost of 40 g of protein, and the ‘best 
protein buy’. By now you will know ths.t one of 
the most important nutrients in a food is protein. 
You will also know that some foods contain a 
lot of protein, and some foods only a little. Some 
protein foods are expensive, and others are cheap. 
How can we tell families with only a little money 
how to buy the most protein with the money they 
have? The easiest way to do this is to find out 
what weight of food we have to buy to get 40 g of 
protein, and then to find out how much this weight 
of food costs. 40 g is the weight of about one small 
handful of maize ineal, so it is not a big weight. 
We. have chosen 40 g because this is about the 
weight of reference protein needed by an adult’ man. 
Here is what we found that 40 g of protein cost in 
Mater0 market in Lusaka in 197 I. 

TABLE 16 
The Cost of 40 E of Protein bn Mater* Market in July 1971 

Food Cost of 40 g Of protein 
1 Maize meal 2.8 n 
$ Dr&opem @h,h) 4.6 n 

8.3 n 
4 Ground,uts 9.0 n 
5 Dried skim milk 9.3 n 
6 Frtih milk * 
7 Bread fk8 :: 
8 Meat (cheap cuts) 20:o xl 
9 Eggs 25.011 

10 ‘A well-known infant food’ 30.0 n 

You will see that maize meal, which contains 
8 per cent of protein, is the cheapest way of buying 
this nutrient. Eggs and ‘a well-known kind of 
infant food’, on the other hand, are an expensive 
way of buying protein. But this is not a fair way of 
comparing the costs of these proteins because, as 
you read in Section 3.8, egg protein has an NPU 
of 100 per cent and is 100 per cent used for body- 
building. Maize,, on the other hand, has an NPU 
of only 55 per cent and so is only 55 per cent used 
for body-building. 



The Need for Food and Its Cost 6.5 

We have, therefore, to make another table which 
tells us how much it costs to buy a weight of each 
of our food proteins that will be equal to 40 g of egg 
or reference protein. There are about 40 g of 
protein in five eggs. For example, because maize is 
only 55 per cent used for body-building we shall 
have to buy ‘8 times more of it than we would if 
it were perfectly used for body-building. I$” is 
about two, so we have to buy about twice as much 
maize protein to get protein equal to 40 g of 
reference protein. 

there are about 40 g of reference protein 
in five eggs 

expensive buy. Eggs have beaten meat. Groundnuts 
have been beaten by both kinds of milk. 

6.5 The cost of 10 megajoules, and the ‘best joule 
buy’. The cost of energy food is even easier to 
work out than that of protein. A good way of doing 
this is to work out the cost of 10 megajoules. 
We chose 10 megajoules because this is a useful 
number of joules to work with. It is the number of 
joules needed by a man doing a very light job. You 
will remember that our reference man doing a 
fairly hard job needed 12.5 MJ, and that our 
reference woman, also doing a fairly hard job, 
needed 9.2 MJ. 

DON’T TALK TO MOTHERS ABOUT JOULES 
-TELL THEM THE BEST FOODS TO BUY 

6-4, 40 grams of reference protein 

Here then is our table altered in this way. You 
will see that the foods are now in a different order, 
and that some have become a better buy than 
others. 

TABLE 17 
Tk Cost of Various Kinds of Protein in Weights Equal to $0 g 
of Egg or Reference Protein in Mater0 Market in July 1971 

BEST PROTEIN BUY 

Food 
cosr of 40 g of 

protein 
1 Maize meal 5.1 n 

5.1 n 
3 

Dry kapnta 
Dried skim milk 12.8 n 

4 Fresh milk 15.0 n 
5 Beans 17.7 n 
6 Groundnuts 19.0 n 

23.0 n 

5: :: 
‘A well-known infant food’ 4010 n 

MOST EXPENSIVE PROTEIN BUY 

reference 

You will see that the only protein of which we 
want the same weight as before, and for which we 
pay the same price, is egg protein. This is because 
it has an NPU of 100 per cent and is 100 per cent 
used for body-building. We have to buy more of all 
the other proteins. We need about twice as much 
maize, and only about 20 per cent more kapenta. 
Maize and kapenta are thus equal best buys at the 
lop of the list. The infant food is still the most 

At the same time as we worked out the cost of 
protein foods, we worked out the cost of 10 mega- 
joules. We bought some joule-containing foods 
and weighed them. We noted how much we paid for 
them, and then worked out how much it would cost 
to get 10 megajoules from each kind of food. Here 
is what we found. 

TABLE 18 
The Cost of 10 Megajoules in Mater0 Market in July 1971 

BEST JOULE BUY 
Food Cost of 10 MJ 

: 
Maize meal whole) 3.2 n 
Maize meal I refined) 6.6 n 

: 
Beans ll.On 
Sugar 14.0 n 

: 
Margarine 18.0n 
Bread 19.0 n 

7 Groundnuts 

! 
glssava flour E:: 

3410 n 
10 ‘A well-known infant food 59.0 n 

MOST EXPENSIVE JOULE BUY 

You will see that even though there are many 
joules in cooking oil, it is an expensive way of 
buying energy. In this market dried cassava was also 
quite expensive. Maize meal is seen to be the 
cheapest joule food of all, and to be the best 
joule buy. You will remember that it was also one 
of the best protein buys. It is thus a very good cheap 
food. One of its disadvantages or difficulties is its 

.) ; 
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6-5, Help mothers to buy wisely 

large bulk when cooked, which makes it so difficult 
for children to eat enough maize porridge (see 
” *. 

6.6 A protein and joule shopping list. The best- 
buy lists for protein and joules are very useful, but 
how can we work them out? Food prices vary 
from year to year and change from place to place; 
so you will have to work them out for your district 
and for the time when you read this book. Only 
when you have done this will you be able to tell 
the women you are teaching how to shop wisely. 

Using Table 19 you can make your own best-buy 
list very easily. 
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TABLE I9 
A Food Table 

(1) 

Sugar -_ - 
(0 %, -, 1,620) 

620 g 

(21 0) (4) Margarine or butter - - 
Weight Weight of Weight (O%, -3 WO) 

330 g 

of food food of fiod Cookmg oil or fat - - 
(0%. -* 3,700) 

270 g 
cPntaininP cotttainitig containiflg 

10 Ml (For the cost of infant foods see Section 5.7 c.) 40 g qf- 
proteirt 

protein 
equal to 
4O&?of 

rqfereme 
protein 

76 g 

15og 

210 g 

210 g 

3mo 

410 g 

430 g 

270 g 

320 g 

3mg 

Food 
Dried fish 

(63 %, 83 %, 1,300) 
Dried skim milk powder 

(36%, 75%, 1,500) 
Soya beans 

(u%, 56 %, 1.690) 
Full cream milk powder 

(26%, 75 %. 2,090) 
Shelkd groundnuts 

(23 %, 48 %, 2,290) 
PQls (dry) 

(220/S 44%. 1,450) 
i@ns &W 

(20%. 47 %, 1,420) 
Fresh Gsh (fillet) 

(18 %, 83 %, 550) Meat (beef) 
W%, 70%. 920) 

Liver (offal) 
W%, 65%. 598) 

Termites 
(IS%, ?, 585) 

Chicken (dressed) 

U2%, loo%, 602) 
Wheai flourO(white) 
J&A, 52 4. 1,520) 

(10%. 56%, 1,421) 
Maize meal (whole) 

(8%. 55%, 1,500) 
Condensed milk 

(8%, 75%. 1,340) 
Make meal (refined) 

(7%, 55%, 1,500) 
Evaporated milk 

c7%, 75%, 577) 
Rii (polished) 

cI%, 57.%, 1,500) 
ByI (wh$e) 
&z;,$ wm 

(3.5%. 75%, 272) 
“(fy!y;y 

rrish iL&es 
(2%. 71%, 290) SWxt potatoes 
(1%. -. 410) 

Cassava flour 

6.6 

63 fi 

II0 g 

120-g 

l5Og 

170g 

l8Og 

2mg 

220 g 

220 g 

250 g 

270 g 

330 g 

330 g 

ml4 

mfz 

5mg 

5mg 

570 g 

570 g 

570 g 

570 g 

1,100 6 

1,3fJo 6 

2 kg 

4 kg 

4 kg 

4 kg 

4 kg 

4 kg 

- 

- 

510 g 

330 g 

770 g 

710 g 

910 g 

670 g 

l,ooo$ 

7mg 

l,ooog 

1,100 6 

I.500 g 

- 

2.800 g 
.- 

- 

- 

- 

- 

- 

770 g 

6mg 

59og 

480 g 

44(Jl2 

@Ott 

7ooll 

U4~ 6 

1.1~ g 

1,700 g 

1,700 6 

2,ooo 6 

1,700 6 

-g 

7008 

at! 

750 g 

6fjog 

I.730 g 

a&t 

920 g 

3,700 6 

II kg 

3,400 g 

2,500 g 

7000 

1,400 g 

I4 kg 

3,200 g 

830 g 

Note: Under each kind of food you will see three figures in 
brackets. The first is the percentage of protein in that food 
the second is the NPU of that protein, and the third is thd 
number of kilojoules that there are in 100 g of the food. 
Here is an example: 

Dried fish 

/ 
(63%, 83%. 1,300) 

+ \ 
Protein % Ni’U kilojoulGin 100 g 

Columns (2), (3) and (4) are worked out like this: 

Weight of food needed to get = 
4OXltM 

40 g of protein (column (2)) protein % 

Weight of food needed to get 
protein equal to 40 g of ,40x100x100 
reference protein (column (3)) protein % x NPU % 
Weight of food needed to get 
10 megajoules (column (4)) = nu~&~o~ LFojoul, in 

IOOgoffood 

The figures in this table have been ‘rounded’ to (made or 
changed into) ‘two -sign&ant figures’, because this makes 
food costs easier to work out. Thus, when the table was 
first made the first figure came to 63.49 g of dried fish. 
This has been rounded to 63 g, The second figuie came to 
76.49 g, This has been rounded to 76 g. 

Table 19 has four columns. On the left in the 
first column is a list of foods. The second column 
tells you how much of each kind of food is needed 
to get 40 g of protein. The third column tells you 
how much of c. food to buy to get an amount of 
protein equal to 40 g of egg or reference protein 
(about five eggs). The fourth column tells you how 
much food to buy to get 10 megajoules. All you 
have to do is to work out how much each of thf:se 
weights of food costs in your shops or market. 

Let US say that you go to a market and buy a 
pile of fish whidl costs 1011. You take it home and 
weigh it and find that it weighs 30 g. This 30 g of fish 
will thus have cost you IOn. One gram of fish will 
therefore have cost you gn. From the second 
column in Table I9 you will see that you need 
63 g of dried fish to give you 40 g of protein. 
These 63 grams of dried fish will therefore cost 
you 63 x gn. This comes to 2in. 

Use the third column in rrable 19 when you want 
to find out how much food to buy to get an amount 
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of protein equal to 40 g of egg or reference protein. 
For dried fish this is 76 g. You will thus have to 
spend g x 76n. This comes to abaut 2Sn. You will 
therefore have to buy 2Sn worth of dried fish to 
get an amount of protein equal to 40 g of egg or 
reference protein. 

The cost of 10 megajoules is worked out in the 
same way. The figures in the fourth column tell you 
how much of each food you need to buy to get 
10 megajoules. You will see that you need 770 g 
of dried fish to get 10 megajoules. One gram of 
dried fish costs you $+; so 770 g will cost you 
770 x #n, This comes to about K 2. SO. Dried fish 
is an expensive way of buying joules; so families get 
most of their joules from cheap foods like maize. 

Table 19 is interesting in many ways. You will see 
that it starts with the foods that contain 40 g of 
protein in the smallest weight. This is only another 
way of saying that it starts with the foods that have 
the highest percentage of protein. We have just 
seen that there is 40 g of protein in 63 g of dried 
fish. But if you want to buy 40 g of protein as cow’s 
milk, you will have to buy 1,100 g, which is more 
than a litre. This is because milk contains only 
3.5 per cent of protein; so you have to buy a lot 
of it to get 40 g of protein. However, as we saw in 
Section 5.3, a child can easily drink a lot of milk. 

You will see that cassava contains so little 
protein (1%) that you have to buy 4 kg to get 40 g 
of protein. There is so little protein in cassava that 
its NPU has n& been worked out! 

At the bottom of Table 19 you will see that you 
only need 270 g of cooking oil to get 10 megajoules. 
This is because oils, like cooking oil, contain more 
joules than any of the other foods. 

You will see that there are so few joules in 
cabbage (71 kJ in 100 g) that you have to eat about 
14 kg to get 10 megajoules. Cabbage also contains 
very little protein and few vitamins or minerals, 
so it cannot be considered a useful food. 

WORK OUT THE BEST PROTEIN AND 
JOULE BUYS FOR YOUR DISTRICT 

6.7 How much money does a family need to buy 
food? In Sections 6.1 and 6.2 we saw how much 

protein and how many joules each kind of person 
needs. In Section 6.6 we saw how much of each 
kind of food a mother must buy ’ 3 get an amount 
of protein equal to 40 g of reference protein or 
10 megajoules. We can now work out how much 
food a family needs in a month, and how much it 
costs them. This is the money that a mother must 
have if she is to feed her family well. 

Let us take a family with four children; one aged 
3 months, one of 5, one of 8 and one of 11 years, 
The two-year-old child in this family has just died 
of measles! Let us say that the three-month-old child 
is being nursed by his mother. The father is doing a 
light job as a clerk. Here then is the number of 
joules and the weight of reference protein that 
each member of the family needs in one day. These 
figures come from Sections 6.1 and 5.2. 

A family’s daily needs for-protein and joules 
Grams of 

Person in the family Mega- reference 
ioules protein 

Father AL.5 MJ 37.0 g 
Mother (breast-feeding) 11.5 MJ 46.0 g 
Boy of 5 years 7.6 MJ 20.0 g 
Girl of 8 years 9.2 MJ 25.0 g 
Boy of 11 years 10.9 MJ 30.0 g 

Total for the family 
each day 51.7 MJ 158.0 g 

To make the figures easier to work out let us say 
our family needs SO MJ and 160 g of protein each 
day. The total for a 30-day month is 30 times as 
much. It is 30x SOMJ=l,SOO megajoules and 
30x 160=4,8? g of reference protein. 

Let us say that the family eats maize and gets 
one-tenth of the joules it needs from cooking oil. 
A tenth of 1,500 is 150; so the family would get 
this number of megajoules from ‘cooking oil. 
The family will therefore have to eat 1 ,SOO- 1 SO= 
1,350 megajoules as maize. 

This maize meal would also give the family some 
protein. We saw from Table 19 that 10 megajoules 
are contained in 660 g of maize meal. Maize meal 
is 8 per cent protein; so, when every 660 g of 
maize meal is bought containing 10 megajoules, 
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&x 660=52.8 g of protein are bought as well. 
The family has bought enough maize meal to give 
Ihem 1,350 megajouies, so they are getting w x 
52,8= 7,128 g of protein at the same time. 

However, this is only maize protein with an NPU 
Df 55 per cent. 7,128 g of maize protein is therefore 
:qual to 

7,128 x s= 3,920 g of reference protein. 
But the family needs 4,800 g of reference 

protein; so they will have to get 4,800-3,920~ 
380 g of reference protein from some other food. 
Let us say they get it from kapenta. There is protein 
:qual to 40 g of reference protein in 76 g of kapenta. 

The family will therefore have to buy 
880x g= 1,672 g of kapenta to give them 

the rest of the protein they need. 
This kapenta would also give them some more 

ioules, for there are 10 megajoules in 770 g of 
kapenta. 1,672 g of kapenta would therefore give 

them 
e x lo=21 .8 megajouies. 

This is, however, such a small number of joules 
:ompared with the 1,500 megajoules that the 
Family needs during the month, which they get from 
lnaize and oil, that we will not think about it any 
more. 

It is not easy to work out a family’s needs for 
minerals and protective foods, so we will make a 
puess and say that the family spends one kwacha a 
month on these foods for each person in the family. 
The family has therefore to spend K6 during 
the month. 

Now let us add up the cost of all these foods. 
We will use the costs in Tables 17 and 18. 

Maize 1,350 megajoules at 3.2 n for 
10 megajouies= K4.32 

Cooking oil 150 megajoules at 34 n for 
IO megajoules= KS. 10 

Kapenta equal to 880 g of reference 
protein at 5. I n per 40 g= Kl.12 

Protective foods, say, K6.00 

K16.54 

This is interesting in several ways. It shows us 
that a family which eats maize can get about 80 per 
cent of the protein it needs from maize. Families 

eating maize which contains 8 per cent of protein 
are therefore much more fortunate than those 
which eat cassava containing only 1 per cent. 

Many families buy their maize in SO kg bags. 
Table 19 tells us that there are 10 MJ in 660 g of 
maize meal. A bag therefore contains : 

50x 1,~x~ =760 MJ 

660 
Our family wanted 1,500 megajoules from maize 
during the month. It therefore needs about two bags 
to give it the joules it needs. Many families try 
to live on a bag, or a bag and a half, which is not 
enough. 

6.8 Budgeting. Planning to spend money wise- 
ly is called budgeting. Because this is a book about 
nutrition, we are interested in the money that is 
spent on food, but good budgeting also means 
planning to have the right money for rent, school 
fees and taxes and clothes. All families must budget 
their money carefully if they’are going to be able to 
feed their children well. Food is thus the most 
important part of the family budget. Here is an 
example. 

Let us say that a family of three adults and three 
children wanted to eat porridge with dried skim 
milk in the morning, nshima with green leaves and 
groundnuts in the middle of the day, and nshima 
with kapenta or beans in the evening. it would cost 
them about K20 per month, and it would have to 
be spent like this: 

Food 
Maize meal 
Sugar 
Margarine 
Spinach or 

cassava leaves 
Groundnuts 
Kapen ta 
Beans 
Salt 
Dried skim milk 

Total 

. 

Cost in 
Amount Lusaka in 
to buy 1969 
100 kg K6.30 

2 kg 0.35 
12x300 g tins 2.16 

2X250 g 3.00 
bunches daily 

4 kg 1.60 
2 kg 1.80 
4 kg 1.80 
1 kg 0.06 
6 kg 2.88 

Kl9.95 
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MONEY FOR FOOD 
IS THE MOST IMPORTANT PART OF 

THE FAMILY BUDGET 

Families often budget badly. On a farm the 
money that is earned from selling crops is used for 
buying clothes, a bicycle, or a radio. It is not used 
for buying food, because food is grown, and does 
not need to be bought. When farmers move to 
town they may not understand how much money 
has now got to be spent on food for their families. 
They may buy a sack of maize meal at the end of the 
month and give their wives only about 5 kwacha 
for buying relish. They may keep the rest of the 
money to buy beer for themselves. An important 
part of nutrition teaching is thus to try to persuade 
men to give their wives more of the money they 
earn each month. The family can then buy several 
kilograms of beans and groundnuts, or dried skim 
milk, as well as maize meal at the end of the 
month. 

Many women budget badly and only buy small 
amounts of food which are only enough for one 
day’s meals at a time. This is an expensive way of 
buying foods such as beans and groundnuts which 
can be stored. We must thus try to teach mothers 
to buy larger amounts of these foods less often, 
to buy them by the kilo, and to keep them until 
they are wanted. This is a much cheaper way of 
buying food. Foods which cannot be stored, such 
as green vegetables, have to be bought each day, 
if a mother cannot grow them herself. 

THE WAY TO SPEND MONEY WISELY 
HAS TO BE TAUGHT AND LEARNT 

A month is a long time, and it would be easier 
for families to budget if men were paid each week 
instead of each month. This might make it 
easier for them to buy the food their children 
need. 

You will see that in this section and the last one 
we have found that a family of five people needs 
between ICI6 and K.20 each month to buy food. 
Let us say K20 to be on the safe side. The foods 

that were used to work this out are those that 
people eat in Lusaka, and the prices were those of 
1969-71. In other places people eat different foods, 
and prices change. From what you have learnt in 
this chapter and from the prices in your market, 
you will be able to work out how much a family in 
your district needs to buy enough food for good 
health. If you like, you can use the family in 
Section 6.7 as an example. We will call the least 
sum of moliey that an ordinary-sized family needs 
to buy enough food each month the minimum 
family food budget. Minimum means least. 

- 
WORK OUT THE MINIMUM FAMILY FOOD 

BUDGET FOR YOUR DISTRICT 
-- 

The minimum family food budget has to be 
compared with the basic wage. Basic means bottom, 
simplest or least. The basic wage is thus the lowest 
wage that anyone should earn who has a full time 
paid job. People who have no job, or who work 
part of the time, or who work for themselves, 
may earn much less than this. In Lusaka at the 
time this book was written the basic wage was 
about Kl each day, or about K30 per month. 
Thus two thirds of the basic wage has to be spent on 
food to feed a family of six people. The KiO that is 
left is hardly enough to pay for rent, clothes, fuel, 
and perhaps transport to work that a family has 
to have to live. We see that in Lusaka the basic 
wage has to be spent very carefully indeed, if a 
family is to be well nourished, and is to have 
somethhq to wear, and somewhere to live. Even 
so, it is hardly enough. No money is left over for 
beer, or for anything that is not really necessary! 

What is the basic wage in your district 7 What 
percentage of it is taken by the minimum family 
food budget ? 

6.9 Selling wisely. Many families sell+- 
much of the food they grow, and do not store 
enough to eat later in the year. Later on they may 
have to buy some back when it is more expensive, 
so that theydget back less than they sold. They may 
not have en’ough money and may thus go hungry 
for several months in the year. We have to teach 
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‘< !.I;-. ,,” I i= . . ;;. I,.’ people that the mostimportant use for the food they 
‘, I;..’ grow is to feed therr families. The only food that 

maize by the sack, find out the cost and weight of a 

‘. 
sack. If they buy oil by the half cupful, find out how 

I”, . i should. be sold is the food that the family does not much this costs and how much it weighs. 

c. ,;%; need to eat. Farmers need money; so they mu.st 
,: . 
i’ l& to grow more food, so &at there is mme to Best-buy list for. . . . . . . . . . . . . . . . District; Date . . . . . . . . 
L. ,. 
$2: 

sell as well as enough to eat all through the year. If BEST BUY 
,J >. Y %). 

village families are always to have enough food to Protein equcd to 40 g 
=~. :.: 1’: eat; it has to be.stored from one harvest until the 40 g protein 
:- ,.I next. As you will read in Sections 9.5 and 9.6, Food cost 

of reference protein 
Food cost 

10 megajoules 
Food cost 

1,” 
Z _’ better ways of storing food are important in . . . . . . . . . . . . . . .*..,..... . . . . . . . . . . . . . . . . . . 
,: preventing malnutrition. vi:. . . . . . . . . . . . . . . :. . . . . . . . . . . . . . . . . . . . ...*. . . . . 
tz-> -’ _ 
zf’,. . . . . . . . . . . :b:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

;:i DON’T SELi FOOD THE FAMILY SHOULD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.... 
BE EATING 

a... 
..> ,: - :. . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . ..a... . . . . 
1: ;;: . . . . . . ..I.. . . . . . . . . . . . . . . .I.. 
i:. 
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&Y: (al YOIW OWII bei+ buy. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Go to your own shops 
$z!- of markets. Buy food, weigh it and work out the . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*....... . . . . 

f{I- best- protein and best. joule buy for your district. 
i:i.-” For this you ,will need a balance weighing up to 

. . . . * . . . . . . . . . . . . . . . . . . . . . . . . ...,..... . . . . 
“,’ 
ks: @out 500 g. If you Lhave not got enough money . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,........ . . . . 

E;G’: to, buy food, the retailer may let you weigh it in the 
$i.:.: shop:Take a letter with you saying who you are and 

.: . . . . . . . . ..,. . . . ...*... . . . . . . . . . . . . . . . . . . 

&-what you are doing..These best-buy-lists are of the WORST BUY 

$f+ great& im portance in helping families to learn 
$- :‘:ihow to spend their money wisely. When you have 

Best-buy lists like this are very easy. Make a 

!? ‘made your,lists fill them in here. Fill in the name of 
list like this in your notebook. The (2), (3), and (4) 

‘” 
$ your dist,rict and the date you went shopping, 

that you see here are the figures for each food 

,:<I. ,because prices change. Find the costs of the 
that you will find in columns (2), (3) and (4) in 

t.: 
:* ciuantities that mothers usually buy. If they buy 

Table 19. Fill in the best-buy list above when you 

;_,, 
have’ worked it out in your notebook like this. 

I , ./ ‘,’ i, j ;;-, “j i;, *; _. 
;;;:- : 

1. A PAGE EROM YOUR NOTEBtiOK 
$-- : .;i: ,: ‘$ . . Price 
“-, :‘-:&ini~ Qaii.l 
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Cost of protein 

2.. : (4 
grams (6) 

Cost per gram 
@I= (aM4 

cost of 40 g 
of pratein 

equal to 40 g 

(4 x (2) 
of reference 

yg 

‘/ ;‘. . protein 
(c)x(3) ’ 

(4 x (41 
r._ L- 
>~, 
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uua~to4oa 

(J$QF(; 
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, w x WI 
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(b) A shopping guide. Some shops are much 
cheaper than others. Which ‘are the cheapest shops 
in your district ? Which are the most expensive? 
Which shops sell food by the kilo? Which shops 
sell foods in expensive little handfuls? What are 
the cheapest shops in your district for buying each 
kind of food ? We will call a list of shops like this a 
shopping guide. Make your own shopping guide and 
fill it in below. 

stqpittg guide for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . District; Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Most expensive 
Food Cheapest shop shop 

_.,_ __......” . . ..__.~.__._..........~ . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . * e............ . . . . . . . . ,..., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.. 
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.,........-.... . . . . . “em.* . . . . . . ..I . . . . . - . ...” . . . . . . . . . . . . . . . . . . . .,..............._ . . . . . . . . . . . .,,.....___.._............,,.,. 

_..,_._.._._..._...._.......” ,...._...... . . . . . . . . . . . . . . . . 5 . . . . . . . . . . . __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . .._.__.. 

_,” ..,,..,.,.,...............,.,............. . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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(C) Pi af food of equal value. See if you can 
buy or borrow enough foods to make piles of each 
kind of food that wilt give 10 megajoules or 40 g 
of protein or protein equal to 40 g of reference 
protein. You will then see for yourself how much of 
each food is needed to give these amounts of 
protein and joules. 

(d) Your own minimum family food budget. 
Take the family in Section 6.7 and the foods and 
prices in your market to work out the least amount 
of money that this family needs to spend on food. 
You will be able to work out the cost of the protein 
and joules very well, but you will have to guess how 
much they need to spend on protective foods, 
because to make ‘an accurate measure needs more 
knowledge than there is space to tell you about 
here. 

Sometimes families will tell you that they only 

have, say, K15, or even less, to buy food each 
month. From what you have read in this chapter, 
you will be able to tell them the best way to spend it, 
even if it is less than the minimum family food 
budget. One way to make a little money go 
further is not to buy protective foods, but to 
gather green leaves from the fields and the bush. 

Find out the basic wage in your district. How 
does the minimum family food budget compare 
with this? What percentage of the basic wage is 
taken up by the minimum family food budget? 

(e) Best buys for meat. In Table 19 you saw 
that we have said that beef contains 18 per cent of 
protein. This is for beef which contains little fat and 
no bones. Some cuts (kinds) of meat look quite 
cheap in the shops and yet contain much bone 
and fat. There may be so little real meat in these 
cuts that they are an expensive way of buying meat. 
The only way to see which cuts of meat are the 
best buy is to go to the butcher and to find out. 
Buy some meat of each of the different cuts. Take 
away the meat from the bone and the fat with a 
knife. Weigh the meat that you have bought with 
each cut and find out how much a kilo of it would 
cost. You may find that ‘shin’, ‘ribs’ or ‘brisket’ 
are expensive ways of buying meat, and that 
‘mince’ or gravy beef’ are better. Liver and 
kidneys may also be good buys. 

(f) How much food can you buy for: 1On? Many 
families have little money to buy food and spend 
only 5 or 10n at a time. Find out how much food 
you can buy for, say lOn, in your district, and 
make a collection of piles of food, each costing this 
amount. 

(g) A food-consumption survey and some food 
budgets. Visit some families earning different 
amounts of money, some poor and some rich. Try 
to find out what they eat and how much they 
spend on food. This is not easy, but you may be 
able to find out something. A survey of this kind is 
called a food-consumption survey. Work out a 
food budget for each kind of family, and see if you 
can work out how many grams of protein and how 
many joules they are eating. 



Chapter Seven 

FEEDING THE FAMILY 

YOUNG CHILDREN AND THEIR 
MOTHERS 

7.1 Breast-feeding. Breast milk is the perfect 
food for a baby. It has the right amount of body- 
building protein that the young child needs to 
grow. It also has plenty of energy-giving carbo- 
hydrate and fat, as well as all the vitamins, minerals 
and water that a young child needs. Breast milk is 
always ready and does not have to be cooked. 
Breast milk is safe and contains none of the harmful 
micro-organisms (germs) that are so often found 
in dirty feeding bottles. Breast milk never goes sour 
or bad-even when a mother is pregnant. It is never 
too hot or too cold. Mothers who breast-feed 
their babies have no feeding bottles to clean, 
When a mother is travelling with her child, breast 
milk is always there for him on the journey, and 
there are no feeding bottles to be carried and 
washed, which may be very difficult. 

Much of this chapter is about how important 
it is that all mothers should breast-feed their 
children for as long as they can and stop breast- 
feeding them as slow/~* as possible. By slowly we 
mean that a mother should give a child less and 
less milk over several weeks until she is finally 
giving him none at all. At the same time she must 
increase the other foods she gives him. 

BREAST-FEEDING IS BEST 

Breast-feeding is the natural way young children 
should be fed. All other kinds of feeding are called 
artificial feeding. The common kind of artificial 
feeding is bottle-feeding. In the next chapter you 
will read how dangerous bottle-feeding is and also 
why it is so dangerous. Because breast-feeding is 
SO good and bottle-feeding can be so bad, one of the 
most useful things that we can do is to encourage 

mothers to breast-feed their children. 
At the start of suckling the child opens his mouth 

and feels the nipple placed inside it. His tongue 
goes underneath the nipple and pulls it right inside 
his mouth. Once the nipple is well inside the mouth, 
the baby’s gums (part of the mouth where teeth 
will grow) press onto the sides of the nipple and 
press the milk out of it into his mouth. Sucking is 
much less important than the pressing on the sides 
of the nipple by the baby’s gums. Farmers who 
keep cows know this and press the milk out of the 
sides of a cow’s nipple in the same way. If breast- 
feeding is going to be successful, a mother’s nipples 
have got to be able to get right into her baby’s 
mouth. During her first pregnancy a woman’s 
nipples grow in such a way that they can do this. 

7.2 Feeding a child from birth until he is four 
months old. The milk that comes from a 
mother’s breast for the first few days is thin and 
watery and is called colostrum. It is very good for 
babies ; so they should be put to their mother’s 
breast as soon as they are born. Many babies start 
sucking almost at once, but if a baby does not start 
sucking for a few hours, wet the inside of his mouth 
with a spoonful of cold boiled water. This will often 
start him sucking. 

Most mothers feed their children well during the 
day, but what about the night? Tell them to take 
their young babies to bed with them. As we shall 
soon see, a breast that is s‘uckled from often makes 
more milk, and the night is as important for 
suckling as the day. The fear that some people 
have that a baby may be harmed by his mother 
lying on top of him (‘overlying’ him) is not true. 
One of the reasons why so many women in Europe 
and America are not successful in breast-feeding 
their children, is that they do not take them to bed 
and feed them during the night. 

Breast-feeding alone is enough for the first 
four months of a child’s life, and there is seldom 
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any need to give him other liquids, except when he 
has diarrhoea (see Section 7.20). But, if a baby is 
very hot and thirsty and has to be given water, 
it must be boiled to kill the micro-organisms. Jlt 
should be given to him from a c/eon spoon, out of a 
clru~r cup, and need not be given from a feeding 
bottle. Give a baby this cold boiled water qfter a 
breast-feed, not before, because, if a baby is given 
water before he is fed, his stcmach will be so full of 
water that he will not want to drink enough milk. 

A mother sometimes says that she has not got 
enough breast milk for her child. He may cry soon 
after he has been fed, and her husband or her 
friends may tell her that he is not getting enough 
milk and needs a bottle. This is a pity, because it is 
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The baby who cries is nearly always just a baby 
who cries more than other babies. He may have 
stomach pains, but these pains do not mean that 
he is ill. It is difficult for a family to live with a 
baby who is always crying, and it is often easy for 
them to give him a feeding bottle full of milk. This 
may stop him crying, even though he does not 
need it. A mother must not start bottle-feeding for 
this reason, because it may kill him in the end! 
In Zambia and in some other countries it is the 
custom to put something belonging to a child on 
his grave when he dies. It is sad to see so many 
children with the feeding bottle that may well have 
killed them put on their graves! 

DON’T START BOTTLE-FEEDING 
JUST BECAUSE THE BABY CRIES 

A child’s sucking is the best way of making milk 
come in his mother’s breast. If he sucks well and 
takes all the milk from her breast, it will make more 
milk. If he does not suck well and leaves some 
milk behind, the breast may ‘think’ that it is making 
too much milk, and start making less. Giving a 
child a feeding bottle does two things. It fills his 
stomach and makes him less hungry, so that he 
sucks less well from his mother. He may also find 
that it is easier to suck from a bottle than from the 
breast, and he may get lazy about sucking from 
the breast. Both these things may make him suck 
less hard, so that the breast will make less milk. 
When this has been happening for a few weeks there 
will be so little milk in his mother’s breasts that he 
really will need his bottle, which may kill him. 
A baby must not therefore be given a feeding bottle 
just because he cries too much when he is a few 
weeks old. A baby seldom cries because his mother 
is not giving him enough milk. 

A BABY’S SUCKING MAKES MILK COME 
IN HIS MOTHER’S BREASTS 

What should you tell a mother who says that her 
young baby cries because she has not got enough 
milk in her breasts and who wants to start bottle- 

feeding? Tell her that many babies cry, and that it is 
usually becasue they are more lively than other 
babies. Tell her to breast-feed him whenever he 
seems to want it and that the more he sucks the 
more milk will come. Persuade her not to give him 
a bottle! Weigh him, and weigh him again in a 
week’s time. If he is now heavier and has grown, he 
must have been getting enough milk. Tell her that 
he will stop crying in a few weeks, when he is about 
three months old, and that it is better for her to 
wait until then. 

Most babies will have gained weight. But a baby 
who has not, and who seems otherwise well, should 
still not be given milk from a bottle. Instead he can 
start to take a little porridge from a cup and spoon. 
You will remember from Section 5.6 that by 
porridge we mean the thin food for young children 
that is made by boiling maize, millet or cassava 
flour in water, and which is so thin that it must be 
eaten from a spoon or cup. It is usually quite safe 
to give a baby porridge when he is about six 
weeks old. Add some protein food to this porridge, 
such as dried skim milk, egg or well-mashed skinned 
beans. Unless groundnuts are very well pounded 
they may give a young baby diarrhoea. The 
Rhodesians have a good custom of making a food 
for babies by pounding groundnuts in water, and 
mixing this with their porridge. 

A baby may get slight diarrhoea from any of 
these foods. If he does, try giving him porridge 
without added protein for a week or two. He 
could also be given some boiled cow’s milk, with 
water and sugar added, as in Section 8.7. He must 
go on breast-feeding, and he need only be given 
these extra foods once a day, or later on twice a 
day. Give him these foods after breast-feeding, and 
after he has taken all the milk he can get from 
the breast. 

Sometimes, when a mother really has no milk, 
one of her friends or relatives may be breast- 
feeding a child and may be able to give the child 
some milk. It is quite safe for a child to suck 
from another mother, and if there is difficulty 
in breast-feeding a child, it is often useful to ask if 
this is possible. 

Last of all, do not forget to tell a mother who is 
having difficulty breast-feeding that she must feed 
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herself well. If she is malnourished herself, she will 
probably have less milk for her child. Some women 
think that beer makes more milk come in their 
breasts, but food is more important for making 
good milk. 

Provided babies are breast-fed, most of them 
grow well until they are five or six months old. 
This first six months is the only time in many 
people’s lives when they are properly fed. It is 
usually after the age of six months, when babies 
should be getting protein foods and don’t get them, 
that they become malnourished. 

7.3 A child’s first porridge. A mother’s breast 
milk usually gives a child all the food he needs 
until he is about six months old. But, when he is 
six months old, he has become so big that breast 
milk is not enough by itself. If a child is to continue 
to grow well he must therefore be eating plenty of 
porridge, as well as breast milk, before he is six 
months old. His mother should start giving him 
plain maize porridge when he is about four months 
old. He will then be well used to it by the time that 
he needs it. Most children get their first tooth 
when they are about six months old, so a child must 
be eating porridge well before he gets his first tooth. 
Some mothers wait to give a child his first porridge 
until he reaches out for her food with his hand. 
Most children start to do this at about six months. 
This is too late, and they should be having porridge 
well before this. 

START GIVING A CHILD PORRIDGE 
WHEN HE IS FOUR MONTHS OLD 

At first a child’s mother should give him porridge 
once a day, when he is most hungry. When he is 
eating it well, he can have it two or three times. 
Because maize and millet both contain about 8 per 
cent of protein, they make much better porridge 
for young children than cassava, which only 
contains 1 per cent. As soon as a child is eating 
plain porridge well, some body-building protein 
foods must be added to it and mixed in well. These 
can be pounded groundnuts, groundnut butter, 
mashed skinned beans, dried skim milk, eggs, 

minced meat, pounded fresh fish or something 
else. A very good porridge to give young children 
is the Likuni phala that you will read about in 
Section 7.13. A child needs these body-building 
foods, and he must be eating them well by the time 
he is six months old. If he is only eating plain 
porridge at this time he will not be getting enough 
body-building food. 

When a child is first given porridge, most of it 
falls out of his mouth. This is partly because he 
does not like the taste, and partly because he has 
been sucking from a breast, and does not yet know 
how to get food into his mouth from a spoon. He 
has thus to get used to the taste of his new food 
and to learn how to get food from a spoon. His 
mother can teach him these things by giving him 
one or two small spoonfuls of the new food once a 
day for the first few days. She should only give him 
one new food at a time, and not try another until 
he is used to the first one. If a mother goes on trying, 
she can get her child to like most foods. She should 
start by giving him these new *foods when he is 
hungry, before he has had his breast milk. Because 
he is hungry he is more likely to eat them and get 
used to them. But once a child likes a food well, 
he should be given it after he has drunk all the milk 
he can.from the breast. This is important, because a 
child will not suck strongly if he is full of porridge 
when he is put to the breast. As we said earlier, if 
he does not suck well the supply of breast milk will 
get less. This is bad, because a child still needs all 
the breast milk he can get, even though he is 
having other foods. 

AS SOON,AS A CHILD IS EATING PORRIDGE 
WELL ADD PROTEIN FOODS TO IT 

A moth& may say that some food, such as 
groundnuts; makes her child cough or choke. A 
child may ‘get a whole groundnut stuck in his 
throat, but pounded groundnuts are quite safe. Any 
baby who is learning to eat may sometimes get a 
piece of any kind of food stuck in his throat. This 
may make him cough or choke, but it is not the 
fault of that kind of food. His mother must not 
stop giving it to him because she thinks it makes 
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him choke. He needs that food and must go on 
getting it. 

A healthy breast-fed child has. a soft yellow 
stool. As he starts to take porridge and other foods 
his stool changes to become more like that of an 
adult. Mothers are sometimes worried about the 
change in their child’s stool as he changes to a new 
food, and may think that the new food is not good 
for him. They may need to be told that, provided 
their child is well, it does not matter if the size, or 
colour, or solidness of his stool changes when he 
eats a new food. 

The two sections you have just read are 
important, and it may help you to have a list of 
the seven rules they contain. Here they are. 

1, Breast milk is best. 
2. Pat a new-born baby to his mother’s breast as soon 

3. rc$& a child porridge when he is four months 

4. i!tbs time a child is six a~~~tbs old, he mast be 
eating plenty of porridge with added protein, three -_ _ _ 

5. z ‘ZLby 011 sew foods before he has had his 
lweast milk. Oaw he likes a new food give it to him 
q&r his breast milk. 

6. Go oa breast-ftiiag a ddld as hmg as possible. 
7. stop breast-wing slowly. 

7.4 Feeding a child from the age of -six months 
onwards. When a child is six months old he 
should be eating most of the foods that the adults 
in his family eat, but they must be pounded or 
mashed until they are very soft. A child can eat 
nearly any food if it is made for him in the right 
way so thut he can eat it easily. You can find ways 
of making these foods in Sections 7.11 and 7.15. 

A BABY5 FOOD MUST BL .WELL MASHED 

A child of six months should be eating his own 
special porridge three times a day. Two large 
spoonfuls of mashed or pounded protein food 
should be added to each of these three meals of 
porridge. At least once a day he should eat some 
protective food, such as dark green, leaves or fruit. 
By the time a child is a $ar old he can begin to 
have some. of the ‘more Solid lumpy foods as well. 
He can start to eat the relish from the family’s 
midday and evening meals with his porridge. He 
needs to eat the solid parts of the relish, such as the 

meat, fish or beans, because these solid parts 
contain most of the protein. He can eat the thin, 
watery, soup-like parts of the relish as well, but 
these by themselves are not enough because they 
contain very little protein. The solid parts of the 
relish must be well cut up for him, so that he can 
eat them easily. When he is about a year old he 
can also start eating some of the solid food from 
the rest of the family’s meal, instead of his own 
thin porridge. 

By the time a child is a year old he is beginning 
to eat adult food, but he is still much too young to 
eat like an adult. A young child differs from an 
aduit in the way he needs to be fed in these four 
ways. 

1. A young child needs feeding often. This is 
very important, and we shall have more to say about 
it in Section 7.7. A one-year-old child needs at 
least three or even four meals a day. Many families 
have only two meals, or even only one meal, a day, 
This is not enough for the young child. 

2. A young child needs his own special plate. 
This is so that he can get his share of food, especial- 
ly his share of relish. A young child eats slowly, 
and if he does not have his own special plate he 
may find that the rest of the family eat so fast that he 
does not get his share. If everyone in the family 
eats from the same plate, eating may become a 
competition to see who can eat the fastest. The 
young child always loses this competition unless he 
is helped. He may find that the rest of the family 
have eaten all the relish before he has had enough. 

A YOUNG CHILD NEEDS A PLATE 
OF HIS OWN 

3. A young child’s food must be well mixed. 
This is so that he cannot eat his porridge or nshima 
without at the same time getting some of the relish, 
which he may not like at first. Some people think 
that this is so important that they say ‘A good 
food is a mixed food:. This is a good thing to, teach 
to mothers, because a mixed food must #be a 
mixture of the staple and something else. There is a 
good chance that this something else will be a 
protein food. Here are two more sayings: ‘Children 
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need plenty of relish’, and ‘Nshima fills the s need plenty of relish’, and ‘Nshima fills the stomach, stomach, 
but relish makes you grow’. These are good but relish makes you grow’. These are good sayings, sayings, 
because relish contains the proteins that because relish contains the proteins that children children 
need to grow. 

4. A young child needs to be fed with a spoon. 
Young children are bad at feeding themselves with 
their fingers, and need to be fed with a spoon. At 
first they need to be helped, but later on they can 
learn to feed themselves. 

Most adults and older children eat nshima with 
their fingers. They take some nshima from a plate, 
roll it into a ball, make a hole for the relish with 
their thumb, use the lump of nshima like a spoon to 
1 1 pick up relish, and then eat it. A young child is 
very bad at doing this and puts food all over his 
3 3 face. It may be hot, and he is not so good at -,s; ’ -,s; ’ 
I I holding it as his brothers and sisters. Sometimes 
he may make a ball of nshima, or his elder sister 
may make it for him, but he just dips it into the 
watery part of the relish and does not get any of the 
solid part at all. He may therefore get little nshima 
and even less relish. In some families children are t t 
I I not allowed to make a hole in the nshima with 
I I their fingers in case they eat too much relish! A ball 

: / : / _- _- of nshima dipped into the watery part of the relish 
1 1 is not good enough for a young child. It does not 
give him enough protein. / / 

HELP A YOUNG CHILD TO FEED HIMSELI; 
WITH A SPOON 

Some mothers do not give children body-building 
foods like meat and fish in case they get to like 
them too much! This is a pity because young 
, , children need these foods. Like all foods for young 
/ / children, they should, if necessary, be well pounded 
or cut up, so that they can be eaten easily. 

A young child will get more food if his family 
does these things for him : 

Give him a plate of his own; 
Give him pleats of relish; 
Mix bis relish with his nshima; 
Let idat eat with a spoon until he can use his tingers well; 
Help hb& to eat by feeding him with a spoon; 
Make sm-e that his food is’ well cut up for him. 

All these things are much more important than 
you might think. Young children not getting their 
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share of the family’s food is one of the most 
important causes of malnutrition. It is one of the 
most serious ‘blocks in the food-path’ that you will 
read about in Section 9.18. Customs also block 
the food-path here, because it is not the custom to 
mix nshima and relish. It is also usually the custom 
for everyone to eat from the same plate, and for 
everyone in the family to eat with their fingers. 
There is no nutritional reason why the rest of the 
family should eat with a knife and fork, and they 
should not be persuaded to. As we have seen, there 
is, however, a very good nutritional reason why the 
young child should be helped to feed himself with a 
spoon until he is old enough to use his fingers 
well. We see therefore that some customs are bad 
for child feeding and need to be changed. Other 
customs are much better left as they are. 

7.5 When should breast-feeding end? Because 
mother’s milk is such an important way in which 
a child gets protein, a mother should go on breast- 
feeding her child until he is eighteen months or two 
years old. If she wants to go on longer, she can. 
A mother must stop breast-feeding slowly. When a 
child is very young he needs to be fed very often, 
but, by the time he is a year old, his mother can 
breast-feed him in the morning, go out to work, 
and then breast-feed him again in the evening. 
If she can, she should also breast-feed him in the 
middle of the day. When her child is eighteen 
months old, a mother can stop the earlier breast- 
feeds, so that in the end he is only being breast-fed 
at night. 

BREAST-FEED A CHILD UNTIL HE IS 
EIGHTEEN MONTHS OR TWO YEARS OLD 

Breast-feeding must stop slowly, for the health 
of both a mother and her child. 

Fir a mother. If the mother of a very young 
child stops breast-feeding suddenly, her breasts 
may swell with milk and become painful. She may 
also get abscesses (sore places) in them. 

For her child. Breast-feeding is very important 
in a child’s life and makes him feel happy. He goes 
to the breast when he is hurt. If he suddenly cannot 
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do this, he may become very unhappy, and may not 
eat any food at all. 

BREAST-FEEDING MUST END SLOWLY 

Some mothers put hot peppers or the juice of 
trees on their breasts when they want to stop breast- 
feeding. This is a bad thing to do. It is sad for a child 
who has got used to his mother’s breast to suddenly 
find his mouth full of red-hot pepper! 

A child should be eating plenty of porridge and 
protein food by the time breast-feeding stops. If he 
is not eating plenty of these foods when breast- 
feeding ends, he may not get enough to eat and may 
become thin and malnourished. He may even die. 
If he is eating porridge only, without added protein, 
when breast-feeding suddenly stops, he may get kwa- 
shiorkor. A child should be eating all kinds of food 
by the time he is eighteen months old. If he is doing 
this, he will not miss his breast-feeds when they 
slowly finish, and he wi!l not become malnourished. 

A CHILD iUUST BE EATING RELISH WELL 
BEFORE HE STOPS BREAST FEEDING 

Some mothers start bottle-feeding as soon as 
they stop breast-feeding! This is not necessary and 
can be harmful. When a baby stops breast-feeding 
he should already be having at least three good 
protein meals a day, and he should also be drinking 
well from a cup. Other mothers do not start giving 
their child relish until they stop breast-feeding. 
This again is bad. A child should have been eating 
relish with his porridge for several months before 
he stops breast-feeding. 

Breast-feeding is sometimes stopped because a 
mother says her child’s stomach is ‘too fat’. Many 
children have fat stomachs, especially if they are 
malnourished, so this is a bad reason for stopping 
breast-feeding. 

Breast-feeding is sometimes stopped because a 
child has diarrhoea. This is bad and a mother 
should continue to breast-feed her child with 
diarrhoea. He may have diarrhoea because he is 
aiready malnourished, so stopping breast-feeding 
will make his malnutrition worse. 

7.6 Breast-feeding in pregnancy. Many women 
stop breast-feeding as soon as they get pregnant, or 
even when they start sleeping with their husbands 
again, and think they might get pregnant. They 
do this because they think that the milk from a 
pregnant mother harms a baby, and may become 
‘sour’. A mother’s breasts make less milk when she 
is pregnant, but there is nothing wrong with the 
little milk that they do make. 

7-3, A pr,egnp mi t brepst-feeding mother . * 
neeas plenty ot extra prowin 
and joules 

Some tribes have a special word for the disease a 
breast-feeding child gets when his mother becomes 
pregnant again (see Section 2.5). The Bemba call it 
z&se, which is the same as kwashiorkor. It is 
interesting that people know this disease, because, 
as we have said, children may get kwashiorkor 
because they stop breashfeeding, and not became 
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they are breast-fed while their mother is pregnant. 
When a mother finds she is pregnant, she is worried 
because she thinks she has already harmed the 
child at her breast. She need not worry, for she 
will only harm him if she suddenly takes him away 
from her breast, and stops him from drinking the 
protein in her milk. This is what makes him mal- 
nourished. But if she goes on breast-feeding, she 
will do no harm to the older child at her breast, to 
the younger one in her womb, or to herself. 

PREGNANT MOTHERS CAN BREAST-FEED; 
THEIR MILK IS NOT ‘SOUR’ 

Although a mother can go on breast-feeding 
while she is pregnant, she now has three people 
to feed-herself, the baby sucking at her breast 
and the baby growing in her womb. She will 
therefore need plenty of extra protein foods. In 
Section 6.1 we saw that a woman needs 5.5 g more 
reference protein when she is pregnant and 17.0 g 
more when she is breast-feeding. So, when she is 
both pregnant and breast-feeding, she needs 
5.5f 17.0=22.5 g more reference protein, or larger 
amounts of other proteins which are not so good 
for body-building. 

Many mothers will not go on breast-feeding 
when they are pregnant. Try hard to persuade them, 
but, if a mother still wants to stop breast-feeding, 
make sure she stops slowly. She should slowly 
breast-feed her child less and less often until, 
at the end of a month, she has stopped breast- 
feeding him altogether. 

In some tribes it is the custom for a young child 
to be sent away to his grandmother or some 
other relative when his mother becomes pregnant. 
A young child needs his mother’s care; so this may 
make him very unhappy. One of the first things an 
unhappy child does is to eat less. Children who 
are sent away from the family are sometimes badly 
fed and may get kwasbiorkor. It is thus usually 
better for young children to stay at home with their 
parents and brothers and sisters. 

A mother who is breast-feeding is a little less 
likely to become pregnant than a mother who is not 
breast-feeding. But breast-feeding is not the best 

way of preventing pregnancy. There are much 
better ways, which are called ‘family planning’, and 
which are so easy and safe that they should be 
provided at every health centre-see Section 
11.22. Family planning tries to make sure that 
babies are not born too close together. It tries to 
prevent mothers becoming pregnant again, when 
they are still breast-feeding. The time between 
two children is called the birth interval. An interval 
is a gap or space. A short birth interval of a year 
is bad, both for the nutrition of children and their 
mother, especially if the family is poor and there is 
little food to eat. The poorer the family, the longer 
the birth interval should be. In the poorest families 
it should not be less than two and a half years. 

TOO SHORT A BIR’TH INTERVAL HELPS 
TO CA USE MALNUTRITION 

? .7 Han &en tc~ feed shibe~. When a breast- 
fed child is being carried on his mother’s back he 
can easily be fed very often. Women usually do this 
well, and breast-fed children usually grow well. 
But many mothers do not give their children enough 
meals as they grow older. An adult can eat enough 
food in one meal to last him all day. A child cannot 
do this. His stomach is too small to get enough 
food for a whole day in one, or even two meals. 
Children, especially very young children, need 
at Ieast three meals a day. Four meals a day are 
even better. Many families only eat a proper meal 
in the evening; so if children only eat at this meal, 
they only eat once a day, which is not nearly 
enough. Children must therefore have at least two 
other meals specially made for them. Give them any 
of the meals that are described in Section 7.15. 

CHILDREN MUST NOT MISS THEIR MEALS 

If a child is going to have three meals a day, 
the fire has got to be lit three times, water boiled 
and porridge made. Some protein food has then to 
be added to the porridge. This is hard work for a 
busy mother, and it means that more fuel has to be 
carried or bought. However, only a little water 
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needs to be boiled, and other children may be able 
to help. The ‘convenience baby foods’ described in 
Section 7.11 make it easy to add protein once 
porridge has been made. Children can also be given 
cold food when fuel is scarce. This is not so good, 
but it is better than nothing. 

Too few meals a day is one of the most serious 
blocks in the food-path in many districts. It 
should also be one of the easiest to put right. Many 
families have no money to buy protein foods by 
the middle of the month. But, most of them have 
enough maize meal during most of the time, and 
they could feed their children more often. We must 
teach them how important this is. The meal that 
children most often lack is&breakfast. 

MOST MOTHERS COULD FEED THEIR 
CHILDREN MORE OFTEN 

Some countries have this saying; ‘Children, like 
chickens, should always be pecking (eating)‘. This 

is a good saying to tell parents when they ask how 
often they should feed their children. 

7.8 How much to feed children and the difficulty of 
‘bulk’. In Sections 6.1 and 6.2 we saw how 
much protein and how many joules a young child 
needs to grow. We saw that a child of two needs 
1.19 g of reference protein and 424 kJ each day for 
each kilo he weighs. A healthy two-year-old child 
weighs 12) kg, so he needs 12+x 1.19=14.8 g, say 
I5 g of reference protein each day. Because maize 
protein has an NPU of 55 per cent, he needs 
15 x l&c =27 g of maize protein. Because maize is 
about 8 per cent of protein, our young child 
could get the protein he needs in 27x ls” =340 g 
of maize meal. 

As for energy food, hc needs i 23 x 424=5,300 kJ, 
or say 5.4 MJ each day. We saw in Table 19 that 
there are 1.5 MJ in 100 g of maize meal. If our 
child of two is to eat these 5.3 MJ, he must eat 
100x s =353 g of maize meal. This is nearly the 
same arrrount of maize meal that he has to eat to 

A two-year-old child needs to eat four large ploteftils 
of maize porridge a day if he is to get all the joules 
and protein he needs 

. . . but this is more thon a 
child can eat, so what 
should a mother do? 

A TWO-YEAR OLD CHILD 

She should feed her child 
often ‘. 

She. should add protein 
foods to his porridge 

If she can, she should 
add some high-ioule 
food such as margerine a_ . . 

this child needs 5.3 megajoules 
and 15 g of reference protein 
each day 

7-4, Maize porridge is a very bulky food 
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give him the protein he needs. So let us say that he 
&eds about 350 g of maize meal to give him both 
the protein and the joules he needs. 

How much porridge does 350 g of maize meal 
make? It makes about 2,000 g of porridge. This is 
two kilos or four very large platefuls. This is more 
than a child of two can possibly eat, even if he has 
four meals a day! Because so much porridge 
contains so little maize meal, we say it is a very 
bulky food. By this we mean that the food contain- 
ing the necessary nutrients takes up a lot of space. 

What can a mother do to give her child the 
protein and joules he needs if maize is to be his 
staple food? 

First, she must feed him often. A child has a 
small stomach and can only eat a little porridge at 
one meal. If he is to eat as much porridge as he 
can during the day, he must have at least three, 
or better still, four meals a day. 

YOUNG CHILDREN NEED FEEDING OFTEN 

Second, she must add extra protein food to his 
porridge. She can add groundnuts, which have 
23 per cent of protein, or beans, which have 20 per 
cent, or dried skim milk, which has 36 per cent, or 
some other protein food. When these foods are 
cooked with water, they do not swell up as much as 
maize meal does. They are thus less bulky than 
maize porridge. They give more nutrients in the 
same weight of porridge, and so a child can eat more 
of them. 

When we add beans and groundnuts or dried 
skim :rtilk to maize porridge, we are mixing proteins. 
We saw in Section 3.7 how good this is, and how 
mixtures of proteins are mich better for body- 
building than one protein alone. 

Third, she should add some extra joule-food to her 
child’s porridge. Groundnuts contain 45 per cent 
fat, and each 100 g of groundnuts contain 2.29 
megajoules, so when a mother adds groundnuts 
to her child’s porridge, she is adding protein and 
.ioules. Another way to add extra joules to a child’s 
porridge is to add some margarine, or a spoonful 
Of cooking oil. There are 3 megajoules in 100 g 
of margarine. Cooking oil, you will remember has 

more joules than any other food-3.7 megajouies 
in 100 g. But oil and margarine are expensive, and 
many families cannot buy much of them. They must 
thus feed their children often-and add protein 
foods. 

7.9 When to feed children. This does not 
matter greatly, provided that children are fed often 
and have enough of the right food to eat. It is, 
however, important that children should have one 
meal early in the morning. In towns many mothers 
give their children bread and tea in the morning. 
This is not a good breakfast, but it is better than 
nothing. A slice of bread only gives a child about 
520 kilojoules, so one or two slices of bread are 
not going to supply many of the joules he needs. 
In the rural areas, where bread is scarce, children 
can be given some groundnuts, and some cold 
boiled sweet potatoes, or some sweet cassava, or 
cold nshima for one of their meals. 

Sleeping children are often not fed when they 
should be. If a child is asleep when it is time for his 
food, wake him up. He can easily go to sleep again 
after he has eaten, but if he misses one meal he 
may have to wait quite a long time for the next one. 
Children need at least three meals a day and must 
not miss them. If a mother is away from the house 
or on a journey, she must see that her children 
always have something to eat. 

Children are often hungry in between meals, and 
when they want food, they should be given it. Food 
that is eaten between meals is often called a snack. 
Snacks can be groundnuts, cold nshima, bread, 
or anything else that the family may have. The best 
snacks, such as groundnuts, contain protein and 
joules. Fizzy drinks, you will remember, are 
non-foods, and are thus useless as snacks. 

MEALSFOR YOUNG CHILDREN 

7. X0 Maize porridge is better than cassava. 
Even though maize porridge is more bulky than 
cassava, maize porridge has 8 per cent of protein 
instead of only 1 per cent. Maize or millet meal is 
therefore a much better food than cassava. Try 
therefore to persuade mothers to use maize or 
millet meal, instead of cassava, for their children’s 
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food. If they will not use maize meal alone, see if 
they will use a mixture of cassava and maize meal. 
Cassava mixed with millet meal is even better. 
Some families live mostly on cassava and have 
only L little maize or millet. These families should 
keep what maize or millet they have for their 
children, and not make all their millet into beer. 

Soft boiled rice makes quite a good infant food, 
but rice is more expensive than maize meal. Money 
is much better spent on protein foods than on 
buying rice. 

This book has several important things to tell 
mothers. The Brst is that breast-feeding is better 
than bottle-feeding. The next message is that plain 
porridge by itself is not enough for an infant. This is 
true even if it is maize porridge which contains 
8 per cent protein. Maize protein is p!ant 
protein, and it has an NPU of 55 per cent, which 
means that only about half of it is used for 
body-building. Some other proteiit must therefore 
crlwcrys be added us well. It is not enough 
for a mother to add a high protein food to 
her child’s porridge sometimes. She should try 
to add something to his porridge every time. Most 
mothers should be able to add another plant 
protein, groundnuts for example, and at least a 
little animal protein. If cassava porridge is being 
used, it is even more important to add two different 
proteins. The next section tells you how you can 
make special powdered protein foods which make 
it easy to add protein to the child’s porridge. 

PLAIN PORRIDGE IS NOT ENOUGH 

7.11 ‘Convenience baby fd’-poded proteins. 
In the evening a young child’s food can often be 
part of the family meal. He can have some of the 
maize or cassava nshima that his parents eat, and 
also some of their protein relish, such as beans 
or fish, if it is well minced or mashed. But this 
only gives a young child one meal a day. What is he 
to eat for the other two or three protein-containing 
meals that he needs each day? In Europe and 
America some mothers use what are called 
‘convenience baby foods’. These are small bottles 
or tins of special foods for babies, such as potato 
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and minced meat, or egg and porridge. These 
foods are expensive and no better than ordinary 
food which has been pounded well. A village 
mother has no money to buy this kind of conveni- 
ence baby food, but she can quite easily make 
convenience baby foods of her own. The easiest 
and best foods for her to use are powdered protein 
foods which she can add to her child’s porridge. 
These powdered protein foods are easy to make, 
because many women have a pestle and mortar 
with which they pound some foods, such as maize 
or groundnuts. If mothers do not have a pestle and 
mortar they can usually borrow one. In Bemba 
and Nyanja a pestle and mortar are called bende 
while in Swahili the mortar is called kinu and the 
pestle is m&i. 

Some tribes do not pound foods in a pestle and 
mortar, but grind them into a powder between two 
stones. There are several foods that families can 
pound or grind in this way. They are dried fish, 
groundnuts, cashew nuts, dried beans and dried 
green leaves, such as cassava leaves. These pounded 
powdered foods are sometimes called ‘flours’- 
groundnut flour, bean flour and fish flour. Dried 
skim milk is another powdered food that can 
also be added to porridge. Powdered protein foods 
can easily be stored in tins, or plastic bags, or in 
pots or gourds, and can be added to cassava or 
maize meal before it is mode into porridge. Make 
fresh pounded foods every few days and do not 
keep them too long. It is best if each mother can 
have a sieve as well as a pestle and mortar, so 
that the powder can be sieved and the large pieces 
taken out and then pounded smaller. Many families 
have sieves. 

,’ ALWAYS ADD SOME PROTEIN FOOD TO 
A YOUNG CHILD’S PORRlDGE 

Pounded fish. Many kinds of dried fish can be 
easily pounded into powder, and the powder sieved 
to remove the bones. Mothers are sometimes 
worried about the bones sticking in their children’s 
throats, but if the powder is sieved this will not 
happen. The easiest kind of dried fish to pound is 
the small dried fish that is called kupenta in Zambia, 
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but many kinds can be used. Mothers should not 
pound too much dried fish at a time, nor should 
they keep it for more thun one or two days, or it 
will go bud. 

Kupentu can also be pounded when it is fresh, 
or when dried kupentu has been made wet with 
water. As we shall see in the next section, kupentu 
must be cooked, so it should be added to the maize 
meal before it is made into porridge. 

Even though kupentu is a good food for young 
children, many of them will not begin to eat it until 
they are about two or three years old, and many 
mothers are unwilling to give them kupentu until 
they are this age. So don’t try to force a mother to 
give her child kupentu before she thinks he is 
old enough. He should be given some other 
protein food which he likes and will eat. 

Pounded beuns. Beans of many kinds can also 
be made into a powder and added to the maize meal 
from which a child’s porridge is made. Powdered 
beans need cooking; so they must be cooked with 
the maize meal. Dry beans are hard to pound, and 
it is usually easier to add mashed cooked beans to 
porridge. 

Pounded groundnuts. These can also be 
pounded in a pestle and mortar and kept in a tin. 
If ordinary groundnuts are used they make a 
powder. This powder can be sieved and the larger 
pieces pounded smaller. If there are enough 
groundnuts, .groundnut flour can be made into 
porridge by itself. This is a very high-protein and 
high-joule porridge. If the groundnuts are fried 
first, and then pounded, they make a soft oily 
butter-groundnut butter. In Bemba groundnut 
butter is called chinkonko and in Nyanja 
chimunde. Pounded fresh groundnuts must be 
cooked with the porridge, but groundnut butter 
can be added to maize porridge after it has been 
cooked. If the baby is going to get his groundnut 
butter, it may have to be hidden from father and 
the rest of the family! Roasted groundnuts can also 
be pounded into a powder. This tastes good and 
does not need cooking. Some children get diarrhoea 
if they are given a lot of groundnuts all at once, 
especially when they are very young. If this happens, 
do not give them groundnuts for a few days, and 
then try again with a smaller amount. 

Both pounded groundnuts and groundnut butter 
should be kept in a tin and used as needed. Pounded 
groundnuts must not get damp, or they will go 
mouldy. Do you remember what you read in 
Section 5.5 ? 

Pounded cashew nuts. In parts of Tanzania 
many cashew nuts are grown. Cashew nuts grow 
on trees outside a fruit. Like groundnuts they 
contain much protein and oil and can be pounded 
to make a good infant food, which can be cooked 
with porridge. 

Pounded dark green leaves. You have read 
that dark green leaves contain 3 per cent of protein. 
Some leaves contain even more and may contain 
as much as 7 per cent. Leaves can be pounded fresh 
or when they have been dried. When leaves 
are dried they lose water, and the light, dry leaves 
contain quite a lot of protein. When dried leaves 
are pounded in a mortar they make a green 
powder, which can be added to the meal from which 
an infant’s porridge is made. Dark green leaves can 
be found almost everywhere, and if only mothers 
would gather and dry more leaves children would 
have more protein. They are best used with other 
protein foods. 

Dried skimmed milk. You read about this in 
Section 5.3. It is a very good food, but it will 
probably be only town mothers who can buy it. 
Sometimes it is given out at clinics. As you have 
read, the best way to use dried skimmed milk is to 
add it to a child’s porridge. NEVER give dried 
skimmed milk to a child through a feeding bottle. 

If dried skim ‘milk is given to a child without any 
joules of energy food being given at the same time, 
his body will burn the protein in it to give him 
energy. If dried skim milk is eaten with porridge, 
porridge gives joules of energy, and the skim milk 
protein can be used for body-building. 

THE BEST WA Y TO USE DRIED SKIM MILK 
IS TO ADD IT TO PORRIDGE 

Pounded caterpillars. Caterpillars are com- 
mon at some times of the year. They can be 
pounded to make a good convenience baby food. 

A convenience baby food made from roasted 
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maize meal. Women in Botswana make a con- 
i venience baby food by roasting maize or millet 

meal in a thick black iron pot until it is just brown. cs: 
8” They stir it well to stop it burning, and add a little 

salt and some sugar. For use it is stirred into 
?_ milk or water, and some pounded protein food 

added. A child’s porridge can be made in this 
way without lighting the fire to boil water every 
time. This is useful when fuel is scarce. 

I) 

I:. 7.12 Using pounded protein foods. Pounded 

~, dried fish, pounded groundnuts, pounded cashew 
nuts, pounded beans and pounded dark green leaves 

.: all. need cooking: so they sl~ould be adied to maize 
:- OK cassara meal bpfore it is cooked. Added like this 
z they will be cooked with the porridge, and after 

they are cooked they will be easier to digest. Dried ,- 5.;. skim milk, however, needs no cooking and can be 
added to maize or cassava meal, either before it is “i 

;1. cooked, or just before it is eaten. There will be I,, 
:: no lumps if it 
,T 

is well mixed with maize meal before 

it is cooked. But if dried skim milk is added to 
porridge after it is cooked, there may be some white 
lumps. These do not matter, but if a mother wants 
to stop them, and still add dried skim milk to hot 
porridge, she should first of all mix the dried skim 
milk with a little boiled water in a cup. This thick 
liquid milk can then be added to the porridge 
without making any lumps. Once again, dried skim 
milk should be added to a child’s porridge, and not 
given to him in a feeding bottle! 

ADD ONE OR TWO LARGE SPOONFULS OF 
PROTEIN FOOD TO EVERY PLATE OF 

PORRIDGE 

Try very hard to persuade mothers to add one or 
two large spoonfuls of one or more of these protein 
foods to the maize or cassava meal from which they 
make all their child’s porridge. Ask them to do this 
el*ery time they feed their child with porridge. A 

hund-mill to make a food for young c+~ildren from maize, beans, and 
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spoonful of each of two different pounded proteins 
is better than two spoonfuls of the same one. As we 
have seen, ‘a good food is a mixed food’. A child 
should not be fed plain porridge except when he is 
learning to eat it for the first time. After he has 
learnt to eat plain porridge, always give him 
porridge to which some protein food has been 
added. And, as you will remember, a young child 
needs feeding at least three or four times a day. 
A young child cannot eat much porridge at once, 
so a mother need only make a little porridge at a 
rime. If she makes too much the protein foods 
she adds to it may be wasted. 

7.13 Milling maize with groundnuts and beans. 
Many villages have a mill which makes maize into 
meal or flour. A good food for young children can 
be made by milling a mixture of maize with beans. 
If groundnuts are added as well this makes a 
better mixture. As we saw in Section 3.7, this is 
because maize, beans and groundnuts are plant 
proteins, and each helps to make up for the 
essential amino acids that the others lack. If the 
maize, the groundnuts and the beans are all milled 
together, mothers are saved the trouble of having to 
do the pounding themselves. Meal made of maize, 
beans and groundnuts is thus a very convenient 
baby food as well as a very good one. If a little 
dried skim milk were added as well it would be 
even better. 

MILL BEANS, GROUNDNUTS AND 
MAIZE TOGETHER TO MAKE 

CHILDREN’S PORRIDGE 

At Likuni in Malawi they make a mixture of this 
kind and call it Likuni pha/a (Likuni porridge). 
It is half maize, one-quarter beans and one-quarter 
groundnuts. The meal is put through the mill twice 
so that the pieces of meal are very small. If only 
maize and beans are used the mixture should be 
two-thirds maize and one-third beans. These are 
‘rich‘ mixtures, and the phaia can be made with 
more maize, and less beans and groundnuts, if 
these are scarce. 

These are good foods for young children, and 

7-7, Milling maize, beans, and groundnuts 
to make u food for young children 
using two stones 

every village should try to make them. They can 
be made with a pestle and mortar, but it is hard 
work. There are also sometimes difficulties in 
that millers may not like hard beans in their 
machines. 

7.14 Special infant foods in tins. In some 
shops it is possible to buy tins of special foods for 
infants (young children). In this book we cannot 
give you the names of these foods, just as we could 
not give you the names of fizzy drinks. If we did the 
makers might take us to court! These packets and 
tins of special infant foods are mixtures of powdered 
milk with some carbohydrate like maize meal (see 
Section 5.7). They are good foods for children, 
but they are more expensive than a mixture of 
dried skim milk and maize meal would be, if you 
bought these things and made the mixture yourself. 
Encourage mothers, therefore, to make their own 
infant foods in the ways suggested here. Persuade 
them not to buy the expensive infant foods some 
shopkeepers will try to make them buy. 
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INFANT FOODS IN TINS ARE AN 
EXPENSIVE WAY OF FEEDING CHILDREN 

7.15 Some more meals for children. plain 
maize’porridge that is not eaten at the evening meal 
is often kept and eaten cold the next day. In Bemba 
cold food of any kind is called fyakufya yatalala 
and in Nyanja yosisira. These cold foods are very 
useful, and are usually quite safe to eat the morning 
after they have been cooked. Coldjbod containing 
powdered kapenta should however be eaten 
immediately or thrown away. Don’t keep it until the 
next day because it can make you ill. 

Here are some more infant foods that mothers 
may like to use. Teach them to use the foods that 
you find they like, and leave the others. 

Porridge with beans. Cook some beans until 
they are soft. Mash them with a spoon, and mix 
some of these soft, mashed beans into the child’s 
porridge. The skins of some legumes make them 
hard to digest, so if the skins are thick take them 
off. In some villages bean porridge is thought to be 
a good food for old people without any teeth. 
It~is also a good food for young children. 

Porridge with hard boiled egg. Boil an egg until 
it is hard, and then take off the shell and cut the egg 
into small pieces. If the egg is put into cold water 
as soon as it has been boiled it will peel easily. 
Add these chopped pieces to the child’s porridge. 

Porridge with fresh milk. The best way of 
making this is to use milk instead of water when 
the porridge is made. Another way is to add the 
milk to thick porridge after it has been cooked. 

Porridge with egg. Make the child’s porridge. 
While the porridge is still hot add an egg. Stir the 
egg well into the porridge. The heat of the porridge 
will cook the’egg. Most children like this porridge 
with egg. 

Milk and egg. An egg can be well mixed into 
milk. This is a very good food, and the egg is not 
cooked but eaten raw. Raw eggs are not poisonous 
as is sometimes thought. A ‘fertile’ egg, from a hen 
who has been running with a cock, is also just as 
good as the egg from a hen which has not been with 
a cock. 

Mashed sweet potato and pounded groormdnrrts. 

Add some cooked pounded groundnuts to mashed 
sweet potato. This is a recipe from the Luapula 
Province of Zambia. 

Porridge with minced meat. Mothers may be 
able to buy minced meat for a child, or they can 
cut up larger pieces of meat with a knife. Meat 
can also be scraped (rubbed) with a knife off soft 
boiled meat and can be added to a child’s porridge, 
But, however it is cooked, the meat must be given 
to a child in small pieces. 

Porridge with fish. Add some boiled fish to the 
child’s porridge. Make sure you take out the bones 
first. Tinned fish such as pilchards can be bought in 
many shops. They are also good food for children, 
even though they are expensive. 

Protective foods. Young children can also 
have boiled green vegetables with any of these meals. 
They can also have mashed pawpaw, ripe mango, 
banana or avocado pear. Mashed avocado pear is 
especially useful, because it also contains much 
energy-giving oil. By the time they are five months 
old they must be having these protective foods. 

--_.~-__-______ -_ 
A YOUNG CHILD NEEDS SOMEPROTECTIVE 

FOOD EVERY DAY 
-__ .._-.- --------__ --_-- ~- 

Some other fbods. Insects and caterpillars 
make good protein foods for children. So don’t 
forget to tell mothers to use them when they are 
available. Small children can eat most foods, but 
don’t give them hot peppery foods. 

Animal protein of any kind is likely to be scarce. 
The best way to use it is to use it with vegetable 
proteins, and to give a child at least a little animal 
protein with every meal. If this is not possible, he 
should htive a little at least once a day. So try 
hard to persuade mothers to give their children 
some animal protein every day, and certainly every 
time they buy it from the market. 

_____ __ --.. --.-- _ -- --- 
WHEN TRAVELLING, TAKE YOUR CHILD’S 

FOOD FOR THE JOURNEY 
___ __ _ ._-_ ----.--- --- --. - 

7.16 Meals to be careful about. Some meals 
are not as good as they might be. Here are some to 
be careful about. 
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Porridge with margarine. This is a good food 
for children, because margarine contains many 
joules in a small bulk. Children need plenty of 
joules. But margarine does not contain any body- 
building protein. If margarine is added to porridge, 
some protein food must therefore be added as well. 
Porridge with margarine is good, but it is not enough. 

Porridge with sugar. Sugar can be ,added to 
porridge and will also give the child some joules, 
but margarine is better. Once again, sugar is not 
enough, and protein fbods must be added 
as well. 

7.17 How should a working mother feed her 
yomg child? Some mothers have jobs in offices 
and shops, and want to go to work as soon as their 
baby is born. What should they do? How can they 
avoid bottle-feeding? If they can, they should take 
their baby to work with them. Village mothers 
always do this and take their baby with them to the 
fields where they work. A secretary working in an 
office should do the same. She should keep her 
baby on her back or leave him in a basket in a 
corner of the office. Better still, she should leave him 
in a creche (spoken ‘cresh’) or a day care centre. 

7-8, How should a working mother look 
after her young child ? 

These are places where mothers can leave their 
young children and where there is someone to look 
after them. Ofices and factories where there are 
many women workers should try to provide a 
creche, or a day care centre. 

DON’T STOP BREAST-FEEDING WHEN YOU 
GO TO WORK 

A working mother should feed her young child 
early in the morning before work starts, at about 
five in the evening when it is finished, and again late 
at night. She need only feed him twice during 
working hours-during the morning tea break, and 
again at lunch time. This is certainly best for her 
baby. Her boss may’not like it, but if she is a good 
secretary, he will probably not mind too much, 
because he will not want to lose her. As soon as her 
child is five months old, she can leave him at home 
with someone to look after him carefully. Village 
mothers are not ashamed to breast-feed their 
babies at work. Town mothers who work in 
offices should not be ashamed to feed them either. 
Breast-feeding is the best way to feed children, 
so why should anyone be ashamed about it? 
Being ashamed about breast-feeding is one of the 
worst things that has come with town life. 

If a mother has to leave her baby at home, she 
should continue to breast-feed him before and 
after she goes to work, and in the night. She should 
not stop breast-feeding. While she is at work she 
must see that someone else feeds him by cup-and- 
spoon, and not with a feeding bottle. The best 
person to do this will probably be another mother, 
who is staying at home. Many mothers leave their 
babies with older children or girls who do not 
know how to look after them well. These mothers 
should not be surprised when their children get 
diarrhoea and die. When a mother goes to work, 
she should leave the things ready for the three 
feeds that her child will need. She should also make 
sure that the person who is looking after her child 
can make up a safe cup-and-spoon feed. She should 
not make up the feed herself, unless she has a 
fridge in which she can safely leave it. See SecJion 
8.6. 
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TRY TO TAKE YOUR YOUNG BABY TO before he goes to school, and also something to 

WORK WITH YOU take with him to eat for lunch in the middle of the 
day. Many parents do not have breakfast them- 
selves, so that they do not think that their children 

FEEDING THE SCHOOL CHILD , need breakfast either. School children are growing 
and need plenty of joule; for their walk to school. 

7.18 Something to take to school. Children Their parents would also be aV./e to work harder, 
often have to leave home for school very early in if they had breakfast too. 
the morning and it is difficult to light a fire and 
cook breakfast for them before they go. So we must 
not be surprised when many children come to SCHOOL CHILDREN NEED BREAKFASTAND 

school without any breakfast. This is very bad A MEAL IN THE MIDDLE OF THE DAY 

because hungry children do not learn well, and 
. 

are more likely to fail their exams than well fed Ask mothers to give their children food to take 
ones. Thus children who are going to learn well to school, rather than money, because children may 
must be well fed. A school child needs breakfast buy tizzy drinks which have no food value, Fizzy 

this boy will learn 

well, he has 

something to eat 

in the middle of 

school 
meal 

rnuizt?, boiled or roost 
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mai te porridge 
and groundnuts 
in a tin 

boiled cassava 
in a plastic bag 

the beans wrapped up 

7-10, Ways to pack food for school 

drinks should not be sold near a school, and if 
children have got money to spend, shops should be 
asked to sell food or milk, and not fizzy drinks. 
The headmaster of Kalongo School tried to stop his 
children having buns and fizzy drinks for lunch. 
He found that he could sell the children a glass of 
milk, two high protein milk biscuits and 100 g of 
groundnuts for the price of one fizzy drink! 

Here are some of the foods a child can take to 
school : 
Fresh, foods: milk, tomato, pineapple, avocado 

pear, pawpaw, banana, etc. 

Plain cold beans, sweet potato, maize cob 
cooked foods: (roasted or boiled), hard boiled 

egg, roast cassava, roasted ground- 
nuts. bread (wheat or millet), etc. 

Cold cooked 8 cooked beans with nshitna, 
meals: groundnut sauce with vegetables 

and maize nshitna, dried fish and 
vegetables, etc. 

A child’s school meal should be balanced 
(Section 5.2). This means that it should contain 
some energy-giving staple food, some body- 
building protein, and some protective food. 
Something, however, is always better than nothing, 
and all children should be sent to school with 
something to eat in the middle of the day. Even cold 
nshima is better than nothing. 

The food should be well packed, so that it is 
not spoilt on the long walk to school. It can be 
packed in a clean tin, a clean banana leaf, a 
clean plastic bag or in clean paper. 

Best of all is to pack it in a billy-can like the one 
shown. If a child has one of these billy-cans, other 
children in the school may ask their parents to 
give them one also. Figure 7-12 shows several 



Feeding the Fantilv 7.18 

billy-cans hanging on a tree while the children are 
having their morning lessons. If you cannot get 
these billy-cans in the shops, ask the shopkeeper to 
get them for you. 

SEND YOUR CHILD TO SCHOOL WITH A 
BILLY-CAN OF FOOD FOR HIS LUNCH 

7-11, A billy-can is a good way to take 
food to school 

In many schools children are expected to share 
their food with their friends. A child who does not 
share his food may find that he has no friends. 
But, if he does share his food he may find that he 
has very little left for himself. Every child must 
therefore take some food to school. Teachers 
should try to persuade the parents of all children 
to send them toschool with food. The bcit place 
to discuss this is at the Parent Teachers Association 
(PTA). Parents can also be sent letters about the 
importance of feeding schoolchildren. 
-. - It is so difficult to cook food in many schools that 
‘milk biscuits’ are starting to be given to children in 
some schools. Each- biscuit weighs about 10 g, and 

-four biscuits give a child 8 g of protein and 790 kilo- 
joules. These biscuits cost 1 n each and can be 
given to younger children also. Children like 
them, and they make a good porridge when they 
are made soft with a little boiled water. They 

.are, however, much more expensive than maize 
:-porridge and dried skim milk. 

Perhaps the worst fed school child.ren of all 
are the primary boarders. These chilciren live in 

the children have left their 
billy-cans on a tree while 

they are in school 

7-12, BiI,!y-cans on a tree * 

villages some miles away from the school, and 
walk there each week, bringing a week’s food with 
them. They often bring too little food of the wrong 
kind, and are very hungry indeed. Can school 
teachers look at the food their primary boarders 
bring, and try to see that parents send them with 
enough food of the right kind? 

School children sometimes eat only after the older 
members of the family have finished, and may only 

four biscuits give 8g of 

protein and 790 kiloitiules 

7-13, Milk biscuits 

: ” 
,’ 
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get what is left over from their father’s evening 
meal. Some children have a long walk back from 
school and so arrive home late, after the family 
meal is over. This is not good, and school children 
must be properly fed in the evenings. This may not 
matter so much with schoolgirls who help their 
mothers to cook and often eat while cooking. 
Schoolboys, however, do not usually help their 
mothers and therefore do not get this extra food. 
Schoolboys are therefore more likely to go hungry 
than schoolgirls. 

- 
A GOOD il.PEAKFAST IS NEEDED FOR 

GOOD WORK 

In the earlier parts of this book much has been 
said about people’s food needs at special times in 
their lives. You have read how young children, and 
pregnant and nursing mothers, need plenty of 
protein food. There is one other time we must not 
forget. This is the time of puberty, when boys 
become men and girls become women. Both boys 
and girls grow faster at this time and need plenty 
of food. The child between eleven and thirteen, 
who keeps saying he is hungry, is not just greedy. 
he is growing fast and needs more food. 

7.19 Sick children need feeding. We read 
earlier how underweight children are often killed 
by measles and other diseases which seldom kill 
healthy children. We saw that they die because 
their bodies are not strong and healthy enough to 
fight the micro-organisms that try to kill them. 
We found that the way to prevent so many children 
dying of diseases like measles was to see that they 
were well fed and thus well nourished before thej 
catch a disease. 

In the same way childrc:n must also be we!! 
nourished when Ihe! have ;;OI a &sea-w. A child’s 
body needs plenty of food, and especially plenty 
of protein food, so that he is strong enough to 
fight the micro-organisms that are infecting him 
and trying to kill him. A sick child’s body is being 
broken down faster than the body of a healthy 
c!li!d. If he is to get well he must be given the extra 
food that his body needs to repair itself. 

Milk is the best food for a sick child, and 
mother’s milk is the best food for a sick baby. 
So, when a baby is sick, don’t stop breast-feeding 
him. Mother’s milk is often the best medicine that a 
sick baby can get! 

When an older child is sick, don’t stop trying to 
feed IGm when he won’t eat. He may not like his 
usual food, so make something special for him that 
he likes. Often he will eat a more babyish food- 
like porridge, or bread and milk-if he won’t eat 
nshima. Try to give him some protein foods, such 
as eggs or miik. 

A child with measles needs to be especially well 
fed. This is even more important if he is under- 
weight. because underweight children may get 
kwashiorkor when they get measles. Measles makes 
a child’s mouth sore, so that he does not want to 
eat. He should thus be given soft foods that he 
likes and are easy to eat. Measles also harms a 
child’s eyes, especially if he lacks vitamin A, so give 
him plenty of foods that contain this vitamin, such 
as pawpaw, mangoes (when these are in season), 
tomatoes, carrots and eggs. Most important of all, 
measles also harms a child’s gut and gives him 
diarrhoea so he does not absorb food well, and so 
needs to be particularly well fed. 

SICK CHILDREN NEED PLENTY 
OF PROTEIN FOOD 

7.20 Diarrhoea. Many children have diarrhoea, 
and it often kills them. It can be caused by many 
things, but two of the most common are mal- 
nutrition and infection, which often happen 
together. By infection causing diarrhoea we mean 
harmful micro-organisms getting into a child, and 
growing in his gut to cause diarrhoea. These 
harmful micro-organisms usually get into him in 
his food or his drinking water from the gut of 
another person. This is why it is so important that 
human faeces should not get into drinking water. 
We saw how this could be prevented in Section 
4.17. 

But. how does malnutrition give a child 
diarrhoea? We have seen that food is digested in 
the gut by special substances called enzymes, 
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which are themselves proteins which the body puts 
into the gut. If the body is malnourished and lacks 
essential amino acids, it cannot make these digestive 
enzymes as it should. Malnutrition also harms 
the gut in other ways. If enzymes are partly 
lacking and the gut is harmed, food is not digested 
and absorbed well, so diarrhoeaYesults. Harmful 
micro-organisms also grow more easily in a 
malnourished gut, which also helps to cause 
diarrhoea. Thus we see that malnutrition causes 
diarrhoea. 

Malnuttiticn makes 

wo rsc. 

./ 

Infecticnz, espcciolly 
diarrhoea, ma ke mlnut:ition 

worse. 

INFECTIONS 
especially diarrhoea 

MAbNUTRiTlON 

7-14, A vicious circle 

Diarrhoea also causes malnutrition by preventing 
food F&ng digested and absorbed properly. Thuq 
diarrhoea helps to cause malnutrition and mal- 
nutrition helps to cause diarrhoea! When two 
things help to cause one another we say we have a 
vicIona circle. This is the vicious circle of mal- 
nutrition and diarrhoea. Figure 9-2 shows another 
vicious circle-the vicious circle of malnourished 
fwmers and less food production. 

We have seen that diarrhoea is an infection, and 
that it causes malnutrition. Other infections can also 
help to cause malnutrition. They do this by causing 
a child’s body to be broken down faster than usual, 
and measles, for example, also makes a child’s 
mouth sore, besides giving him a special kind of 
diarrhoea. Other infections besides diarrhoea, 
especially whooping cough and tuberculosis iTIS) 
are also made worse by malnutrition. Thus the 
vicious circle of malnutrition and diatthoea is only 
an example of a more general vicious circle-the 

vicious circle of malnutrition and infections of many 
kinds. 

MALNUTRITION MAKES INFECTIONS 
WORSE AND INFECTIONS MAKE 

MALNUTRITION WORSE 

The only way to break the vicious circle caused 
by malnutrition and infection, and especially that 
causediby malnutrition and diarrhoea, is to feed a 
child well with protein foods. This will give him 
the best possible chance of digesting and absorbing 
enough protein to cure both his malnutrition and 
his diarrhoea. This is not easy, because giving a 
child more food may make his diarrhoea worse for a 
time, before it makes it better. His stools may be 
larger when he is given more food, but even so, he 
will still be getting well. A child must be given 
this extra food, because this is the only way in which 
he will be cured. He may take several weeks to get 
well, so don’t stop trying. 

Because the diarrhoea of malnutrition some- 
times lasts for some weeks or months, we say it is 
chronic. A chronic disease is one which lasts for a 
long time, and from which the patient dies or gets 
better slowly. The diarrhoea of malnutrition is not 
usually very bad, and a child may only pass three 
or four stools a day. Protein food is much mote 
important than medicine in curing this kind of 
diarthoea. This is well shown by the story of 
Hariet in Section .9.30. 

-- 
PROTEIN FOOD IS THE BEST ‘MEDICINE’ 

FOR CHRONIC DIARRHOEA IN 
UNDERWEIGHT CHILDREN . . 

Diatthoea and dehydration. _ When a child gets 
diarrhoea his body loses water in his stools. Other 
things are also lost, but it is the water that matters 
most. When children die from diarrhoea, they die 
usually because ‘their bodies have got dry and run 
out of water, When children have lost water in this 
way, we ‘say they are dehydrated. Diarrhoea may 
come on very quickly, and a child may die in a few 
days or even hours from acute dehydration. An 
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acute disease is one which lasts a short time, and 
from which the patient dies or gets better quickly. 

When a child loses water in his diarrhoea stools 
and becomes dehydrated, this water must be put 
back. When it is put back most children get better 
quickly. In looking after a child with diarrhoea the 
most important thing to do is to put water back into 
his body. The easiest way to do this is to give him 
plenty of water to drink by cup and spoon. He may 
not want to drink, but his mother should go on 
making him drink little by little. The body loses 
salt as well as water in diarrhoea stools. She should 
thus add a quarter of a teaspoonful of salt (not 
more!) and two teaspoonfuls of sugar to each cup 
of water she gives her child. Only a little salt is 
needed in this ‘salt-and-sugar water’-a quarter of a 
teaspoonful to a cup of water. More salt or more 
sugar than this will not help the child-they may 
make him worse because he will vomit (be sick). 
It may help a mother to know how much salt to add, 
if you tell her that she should add as much as she 
can pinch in three fingers. Show her what you mean 
by this. She may find this easier than measuring 
salt in a teaspoon. Most children soon get well 
again if they are given plenty of this salt-and-sugar 
water as soon as they start to get diarrhoea. 

SALT-AND-SUGAR WATER IS THE BEST 
‘MEDICINE’ FOR ACUTE DIARRHOEA 

-. ---. --. 

So many children with diarrhoea come to a 
health centre that it is iqportant to treat them 
p.roperly. They must start their oral (by mouth) 
rehydration (‘filling up with water’) b&we thy go 
home. It is no good telling the mother of a dehy- 
drated child to give him plenty of fluid when she 
gets home. He is already dehydrated, and needs 
his fluids now! He may have a long walk home, and 
he may be worse by the time he gets there. Besides, 
a mother may not understand what she has to do 
unless she has herself first done it in a health centre. 
So she must be shown how to start the rehydration 
of her child in the health centre before she goes 
home. 

The best way to do this is to have a ‘diarrhoea 
corner’ in a quiet part of the health centre where 

the easiest way to show a 
mother how. much ‘salt to add 

’ salt - and - sugar 
may be to tell her to 

add as much salt as she can 

tell a mother to 
1 add this much, 

salt to a cup 
of WQ tsr 

;p < o thrae-fingel pinch 

7 - 15, A three-finger pinch of salt 

two or three mothers can sit and rehydrate their 
children with salt-and-sugar water from a cup and 
spoon. Hand the mothers a cup and spoon, fill it 
with water, and then offer them a bowl of sugar 
and a bowl of salt. Let them take a spoonful of 
sugar and a ‘three-finger pinch’ of salt and make the 
mixture themselves. They will then know how to dd 
it when they get home. Many dehydrated children 
are very thirsty, and it is wonderful to see them 
getting better while you watch them taking their 
mixture. Let the mothers of all dehydrated children, 
and all children with diarrhoea, give them sait- 
and-sugar mixture in this way. It may be necessary 
to give a child medicine, but salt-and-sugar water 
by mouth is usually more important, and is often 
all that iS needed. 
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---- 

GIVE A CHILD SALT-AND-SUGAR WATER 
AS SOON AS HIS DIARRHOEA STARTS 

-- -- 

Not all dehydrated children can be treated 
successfully with salt-and-sugar water by mouth. 
A few get worse, especially when they are vomiting 
as well as having diarthoea. When a child is very 
dehydrated, his eyes start to go back into his head. 
Also, if you pinch up the skin over his stomach, 
it may stay pinched up for a while, instead of going 
back smooth straight away. His mouth may be 
very dry. These are signs that his body is very 
short of water and that he is severely dehydrated. 
Doctors or medical assistants, in a hospital or 
health centre, can quickly give a child the water he 
needs from a bottle through a tube into one of his 
veins. 

tis kind of bottle and tube is called a ‘drip’. If 
ild is given a drip before he is too dehydrated 
Don gets well again. Many mothers bring their 
hen to hospital too late, so that even a drip 
lot save the child’s life. They have therefore 
e to think that a child who is given a drip is 
g to die, and they take their children away 
I the hospital. If children with diarrhoea are 

fluid in this bottle is going 
into the child to replace the 
fluid he has lost in his 
diorrhoea 

very dehydrated child 
eeds a ‘ drip ’ 

going to live, they must be given plenty of water to 
drink as soon as they start to get diarrhoea, and 
they must be brought to a health centre or hospital 
before they get too dehydrated. One of the most 
useful things we can do is to teach mothers to give 
their children weak salty water as soon as they 
pass a loose stool arld start to get diarrhoea. If every 
mother did this, few children would need to go to 
hospital and few would die. 

Drugs and medicines may also be needed for 
curing diarrhoea, but many children can be cured 
with plenty of good protein food, if they are under- 
weight and have chronic diarrhoea, or plenty of 
salty water, if they are dehydrated. In Section 9.30 
we shall see how Hariet’s diarrhoea was cured with 
dried skim milk. 

Breast-feeding arrd diarrhoea. As you will read 
in the next chapter, bottle-fed children often get 
diarrhoea. They get it badly and many die, but 
even breast-fed children get it sometimes. They 
do not get diarrhoea because of breast-feeding. 
They get diarrhoea because micro-organisms get 
into the body in other ways. Breast-feeding itselj 
never causes diarrhoea. When a breast-fed child has 
diarrhoea, his mother must go on breast-feeding 
him. The very worst thing that she can do IS to 
stop breast-feeding him and start bottle-feeding. 1j 
she stops breast-j2eding him and giving him jluids 
he may die. Breast-fed babies do not usually get 
diarrhoea badly, and if a mother looks after her 
child carefully, he will soon get well again. 

Other jbods and diarrltoea. Mothers often say 
that some other foods, such as millet or beans, give 
their children diarrhoea. Children often get 
diarrhoea, but it is usually caused by germs in dirty 
food or unboiled water, and especially by badly 
managed bottle-feeding. Good, clean, well-cooked 
food does not cause diarrhoea, unless a large 
amount is given to a young baby who is not used 
to it. Give new foods to a baby a little at a time, 
so that he gets used to them and does not get 
diarrhoea. If beans have thick skins they may 
be hard to digest, so take off the skins after the 
beans have been left in water to make them soft. 
It is sad if mothers stop giving children good 
protein foods, such as beans, because they fear 
diarrhoea. 
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If mothers do not believe what you say about 
foods not causing diarrhoea, make some food and 
give it to some of the babies at the clinic. Next 
month, when these mothers come again, ask them 
if their children have had diarrhoea. They will 
probably not have had diarrhoea, and mothers 
may come to believe what you say. 

Lactose and diarrhoea. In Section 5.3 we saw 
that dried skim milk contains 51 per cent of a 
carbohydrate called milk sugar or lactose. This 
means that it is about half lactose. Some children 
beyond the breast-feeding age, and especially mal- 
nourished ones, may not have enough of the right 
enzyme (called lactase) in their gut to digest all this 
lactose. This undigested lactose may give a child 
diarrhoea if he is given large quantities of milk, 
especially dried skim milk. If mothers say that their 
children get diarrhoea with dried skim milk they 
may be right. Ask them to add a little less dried 
akim milk to all their child’s porridge and to add 
other protein foods, such as beans or groundnuts, 
as well. In this way they are adding a little animal 
protein to a mixture of plant proteins, which is very 
good. It uses foods in the best way for body- 
building, and it is less likely to cause diarrhoea. 

FEEDING FATHER 

7.21 Feed@theworkers. Most of this chapter 
has been about fling children and their mother, 
but we must not forget fat!ter. Fathers work, 
and if a country is to develop and go forward, all 
the workers in farms, factories and of&es need to 
work hard. Only if this happens will farms grow 
good crops and factories produce the things that 
everyone needs. This making and growing things 
is called productivity. Productivity needs hard work, 
and hard work requires the right food. You will 
remember from Table 15 and Section 6.2 that a 
man who is working hard with his hands needs 
many extra joules of energy food to give him the 
energy that he needs for his work. Lack of enough 
energy food is one of the reasons why many 
workers do not and cannot work as hard as they 
might= It is an important cause of low productivity, 
and thus of the slow development of a country. 

Workers, like school children, need a good 

breakfast before they go to work, and a good meal 
in the middle of the day-a bottle of fiuy 1 is 
not enough! klost workers live too far away 1 
their work to be able to go home for lunch. They 
have too little time, and the transport would cost 
too much. They must thus bring food with them, 
or get food at work. Any of the meals for school 
children described in Section 7.18 can also be 
taken by fathers to work. 

PRODUCTIVITY REQUIRES HARD WORK 
AND -HARD WORK REQUIRES PLENTY OF 

ENERGY FOOD 
- -- 

It is difficult to teach workers to bring food 
with them to work, and few do so. Many workers 
have no breakfast. Yet well-fed workers are so 
much more productive than badly-fed ones. They 
are also likely to change their jobs less often, to 
have fewer accidents, and to be less often sick. 
This is so important that it often pays a factory to 
feed its workers free. For example, one sugar 
plantation (farm) needed workers for six months 
each year to cut the sugar cane. It took thin, badly- 
nourished workers from the bush, and fed them 
good meals of nshima, beans, and kapenta, with 
meat once a week. At the end of three weeks these 
workers were cutting twice as much cane as they 
did when they arrived. When they went home at the 
end of the cane-cutting season they were heavier, 
stronger and healthier than they had been when it 
began. 

Many other factories have also found that it 
pays them to feed their workers. A place where 
workers eat is called a canteen-every worker 
needs a canteen. Factories and offices should 
provide them, and workers’ unions should ask 
for them. Canteen meals need to be cheap enough 
so that the lowest paid worker is able to eat in them. 
Many factories help their workers by paying for 
some of the cost of the meal. If factories are too 
small to be able to run their own canteen, several 
can join together and run one big kitchen from 
which food is brought to the workers at each 
factory. Sometimes food sellers can be asked to 
visit a factory and sell food. It is so necessary to 
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feed workers that some countries have laws about 
providing canteens in factories, just as they have 
laws about safety in the factory. 

-_-_----_---- ..-- --_-~._- .___ - _ .___ 
EVERY WORKER NEEDS A CANTEEN --- __-__ -.-.-.-- _.-- -.. -_ --_ _-_ __ .- - 

7.22 THINGS TO DO 

(a) Cooking foods for children. Try to make 
a// the foods for young children that you read about 
here. If you are learning domestic science in school, 

,. these are much the most important meals that 
you can learn to make. You may later on be able 
to give your own children better meals than these, 
but if you can make them you can teach other 

; people how to make them, which is what matters. 
A domestic science kitchen must have the pots and 

.*. stoves that the people use as well as smart electric 
and gas stoves that only rich families can buy. 

_) Is there a pestle and mortar in your domestic 
? i science classroom? Are there any grinding stones 
; I’ if these are used in the district? 
;‘ F~, Can you teach families in the under-fives clinics 

7.22 

how to make these meals? Can you cook eggs in the 
ways that are described here? 

Can you teach the mother of a child with 
diarrhoea how to give her child salt-and-sugar- 
water with a cup and spoon? 

(b) Feeding rats on different foods. Get some 
young rats or mice. Divide them into two groups 
so that the rats in each group are as r..:arly the 
same in weight and age as possible. Feed one 
group of rats on an unbalanced diet of the staple 
food alone. Feed a balanced diet to the other group 
of rats. Make a weight chart for the rats in each 
group. Look after the rats very carefully. Which 
group of rats grow best? 

(c) Making a pan of porridge to give 5.3 mega- 
joules. We saw in Section 7.8 that one of the 
difficulties in feeding young children is the large 
bulk of maize porridge. Try this for yourself. Make 
thin porridge for a child out of 350 g of maize 
meal. This would give a two-year-old child the 
5.3 megajoules he needs. Do you think he could 
eat it? 



Chapter Eight 

ARTIFICIAL FEEDING 

8.1 Why bottle-feeding is so bad. In the last 
chapter you read about what a good food for babies 
breastmilk is, and how important it is that mothers 
should breast-feed their children. This chapter 
tells you how dangerous bottle-feeding can be, 
and how difficult it is for a village mother to make a 
good, clean, safe bottle-feed. 

Bottle-feeding is one of the worst things that 
have come to Africa from Europe and America. 
So try hard to persuade mothers to breast-feed 
their children. Some people feel so strongly about 
the dangers of bottle-feeding that they do not 
think that a book of this kind should say anything 
about it. However, when you know how bottle- 
feeding should be done, you will understand more . 
easdjj WUJ hr. it goes wrong so often. Also, there are 
some mothers who are going to bottle-feed their 
children however hard we try to teach them not to. 
Some of them will have already started using 
feeding bottles before we see them, and all we may 
be able to do is to teach them how to use their 
bottles better, so that they are less dangerous to 
their children. There are also a very few mothers, 
perhaps one in a hundred, who really cannot 
breast-feed their children and will have to feed 
them artificially. If a mother dies in childbirth, her 
baby may also need artificial feeding, unless another 
woman can be found who will feed the child. 

Bottle-feeding is not as good as breast-feeding for 
these reasons. 

Bottle-feeding is dangerous. It is dangerous 
because it makes babies sick and often kills them. 
It does this in two ways : 

1. STARVATION. A young baby needs a lot of 
milk. Powdered milk is expensive, and many 
mothers do not have the money to buy enough 
milk. They do not put enough milk powder 
into each bottle of water, and do not give their 
children enough feeds each day. Their babies 

thus have too little food and become thin and 
marasmic. Marasmus is often caused by children 
not getting enough milk in their bottles. 

BOTTLE-FEEDING IS OFTEN 
BOTTLE-STAR VATION 

2. INFECTION. Micro-organisms (germs) like 
growing in milk and grow quickly in warm, 
dirty, feeding bottles. If even a little milk is 
left in a feeding bottle after a feed, micro- 
organisms will grow in it. When more milk is 
put in the bottle, they will grow in this milk 
also. If a baby is given a feed of dirty milk 
with many micro-organisms in it, he will get 
diarrhoea and may die. 

When harmful micro-organisms get into a 
child and grow in him we say he is infected. 
To prevent infection we have to kill the harmful 
micro-organisms in a feeding bottle and on a 
cup and spoon before they are used. The best 
way of doing this is usually to kill them with 
boiling water. 

These are the reasons why many bottle-feeds 
contain so little milk that the baby starves, and 
so many micro-organisms that he gets diarrhoea. 
Mothers sometimes make a bottle-feed by putting a 
little powdered milk in water until it looks a bit 
white like milk. They try to make a tin of milk last 
longer by putting less of it into each bottle. They 
do not understand that a bottle of milk made like 
this is nothing like fresh milk or breast milk. There 
is not nearly as much food in thin, weak, watery 
milk of this kind as there is in properly made milk. 
No wonder bottle-fed babies often die. Starvation 
and diarrhoea are both dangerous, but starvation is 
usually the more common and thus the greater 
danger. 
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It is difficult to get rid of the dangers of bottle- 
feeding because: - 

Safe bottle-feeding needs much water and jhel. 
A feeding bottle is used several times a day. Each 
time it is used it must be washed in water and boiled 
to kill the micro-organisms inside it. Many mothers 
have neither enough water nor enough fuel to 
wash and boil their feeding bottles properly. 

Safe bottle-feeding is expensive. You will see 
in Sectiob 8.5 just how expensive it is. It is expen- 
sive because a mother has to buy a lot of milk, 
and also fuel to boil the bottle. If a mother has no 
money to buy enough milk and fuel, she must not 
bottle-feed her child! 

St$e bottle-feeding takes time. Breast milk is 

J I 3 3 II plenty of time 

always ready for a baby, but a bottle-feed takes time 
to make. 

If a mother was fortunate enough to have the 
kind of kitchen shown in Figure 8-1, she could 
make a safe bottle-feed if she wanted to. But the 
mother in Figure 8-2 could not make a safe bottle- 
feed, however hard she tried. She has no’t got 
enough money to buy milk. She has a long way to 
walk for water. She has little fire-wood, no fridge 
and not enough time. She has never been to school 
and cannot work out measures of milk or remember 
numbers, even if she could get all the things she 
needed. Many mothers are more fortunate than the 
poor woman in Figure 8-2, but even so they have 
not got all the things in the expensive kitchen in 

A SAFE BOTTLE-FEED COULD BE MADE 

- - a ~ plenty of milk ( IN A KlTCHEN LIKE THIS 

tl 
I 

J!EEH!R& I I 
Jr plenty of detergent ’ ’ I 

/ plenty of bottles and teats 

brus; Plenty of money & h h 

I (’ 8-1, Sofe bottle-feeding is possible 
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8-2, Safe dottlefeeding is impossible 
Gblnourishedm - see Section 9.170 

Figure 8-l. These mothers must also be persuaded 
not to bottle-feed their children. For them, and 
indeed for all mothers, breast-feeding is best! 

8.2 A feeding bottle is not just a plastic breast! 
A mother’s breast is always ready, and a child can 
feed as long as he likes, whenever he likes, This is 
one of the things that makes breast-feeding so easy 
and safe. But, when mothers start bottle-feeding, 

they often use a plastic feeding bottle in the same 
way. They use it as a ‘plastic breast’, and give it to 
their children to suck at any time. They may fill it 
up sometimes, but they seldom empty it and wash 
it out. If a mother is to use a feeding bottle, sloe 
has to use it in quite a d$erent wayfkom her breasts. 
She must sterilize her bottle, make up a feed, feed 
her child, and throw away the feed that the child has 
not drunk, or give it to someone else in the family. 
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I 
She must then wash the feeding bottle. At the next 
feed she must do the same things all over again! 
All this must happen five times a day. 

--.-. - --.------..- ._-._ _ 
A FEEDING BOTTLE IS NOT JUST A 

PLASTfC BREAST 

I _-_._-___--.--.-_-. --___----~ - --__ 

8.3 When breast-feeding fails. We have seen 
how important it is that mothers should breast- 
feed their children. But say we have tried hard 
and failed, and a mother says she cannot or will not 
breast-feed her child. What are we going to do then ? 
And what are we going to do about the one mother 
in every hundred who cannot breast-feed her child, 
either because she is ill, or because she has some 
disease of her breasts? 

The first thing to do is to persuade her to go on 
giving her child at least some breast milk if she 
can. She may perhaps be able to breast-feed her 
child at night and in the morning. This will save 

‘- her from making all the feeds, she will not have 
to buy so much milk, and her child will get at 

_ least some breast milk. If she does this, her breasts 

r- will go on making some milk, and she will be able 
I to feed her child when she goes on a journey with 

him. This is the time when many women feel that 
, they need to take a bottle for their child so that 

he can have a drink. 
Perhaps some other mother can breast-feed the 

child? This is a good thing to do. In some tribes it is 
common for a child whose mother has no breast 
milk to be allowed to suck from the breasts of other 
mothers who have plenty of milk. In some tribes a 
grandmother or aunt may be able to feed the child. 

The next thing to do is to give artificial feeds as 
safely as possible, The best way to do this is to 
teach her to feed her child with a cup and spoon. 
Cup-and-spoon feeding takes a little longer than 
bottle-feeding, but it is safer because a cup and 
spoon can be washed more easily than a feeding 
bottle.. But even a cup and spoon are not perfectly 
safe, because harmful micro-organisms can live on 
them and give the baby diarrhoea. In Section 8.6 

I you will read how these micro-organisms have to be 
killed with boiling water before a cup and spoon are 

If a mother is going to feed her child artificially, 
she must know what kind of milk to buy. She must 
know how much to buy, how to mix it up, and how 
much to give her child. 

8.4 The best kind of milk to buy. After 
mother’s milk, the next best food for a child is 
cow’s milk. As you saw in Section 5.3, the main 
difference between mother’s milk and cow’s milk 
is that mother’s milk contains more sugar and less 
protein than cow’s milk. We can make cow’s milk a 
little more like mother’s milk by adding a little 
water (so that there is less protein) and some sugar 
(so that there is more sugar). Some people use 
fresh cow’s milk in this way, but it is probabZy best 
.for most mothers to use the cheapest kind of FULL 
CREAM dried milk and to add sugar to it. 

Mothers should not use dried skim milk, because 
this has no fat and therefore contains too few 
joules for a young child. Many kinds of dried skim 
milk also contain too few vitamins. Mothers .’ 
should not buy condensed milk, because this 
contains much too much sugar and therefore 
contains too many joules. Too much sugar may 
also cause diarrhoea. Even if a child drinks 
enough condensed milk to give him the joules 
he needs, he will not be getting enough protein and 
so will become malnourished. Babies who are 
bottle-fed with condensed milk may be fat from 
having plenty of joules, but they may also get 
kwashiorkor from getting too little protein. .Babies 
can be fed with unsweetened evaporated milk, but 
we will not describe it here. 

CONDENSED MILK IS BAD FOR BABIES 

We thought about the cost of milk in Section 
5.7. We saw that some kinds of special infant milk 
are more expensive than ordinary full cream milk 
and contain some added carbohydrate, so that there 
is no need to add extra sugar. These can be used, 
but the cheapest brand of ordinary full cream dried 
milk will be just as good if sugar is added to it. 
We dare not give the names of these special infant 
milks; so try to guess the ones we mean! In Zambia 
the cheapest kind of full cream milk is ‘Dawn’ 
brand full cream powdered milk. 
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BUY A MONTH’S SUPPLY OF MILK 
AT THE BEGINNING OF THE MONTH 

- 

8.5 How much full cream dried milk must a 
mother buy? At the end of the month, when 
mothers have money, they must buy enough full 
cream dried milk to last them the whole of the 
following month. If a mother does not buy a whole 
month’s supply of milk at once, she will probably 
find herself without either milk or the money to 
buy any more before the end of the month, so 
her baby will starve. When this book was 
written full cream milk cost 95n a kilo in 
Lusaka, and dried skim milk 48n a kilo. Here 
is the amount of milk a mother needs and 
how much it will cost her. 

TABLE 20 
‘Ibe Cost of Artitkial Feeding 

Kilos of fall cream 
milk nee&d each 

Age of babv 
Kwacha needed to 

month buy milk each month 
O-2 months 
2-4 months 

2 kg K1.90 
2+ kg K2.38 

At four months the imby must start eatingporri&e. As soon as 
he is eat&g this well, a& some protein food to every meal. 

&7 months 3 kg K2.85 
By this time the baby should be well used to new foo&: he 
shouki be eating three‘meals a day and should be drinking 
well from a cup. Sqme or ail of his milk can now be dried 
skim mi&, which is cheaper. 

7-8 months 
8-10 months 
l&12 months 1 kg 

You will see that a baby only needs 2 kg of milk 
in his first month. But as he grows older he needs 
more and more until he needs about 3 kg by the time 
he is four months old. This is the time that he must 
start to eat porridge, and as soon as he is eating it 
well, some protein food must be added to every 
meal. By the time he is seven months old he should 
be well used to new foods, and should be drinking 
easily from a cup. From now on he needs less 
milk each month, and some or all of his milk can be 
dried skim milk, which is cheaper than full cream 
milk and can be added to his porridge. However, 
it is better for a child to drink full cream milk, and 
a mother should try to give all her children half a 
litre (a pint) of full cream milk to drink every day, 

if she can. If she cannot get fresh milk she should 
use powdered full cream milk. 

---___-. --.-.- -~_~___---- -. --. _~~ 
HOW MUCH DOES ARTIFKIL FEEDING 

COST IN YOfUR DISTRICT? 

If you add up the money that a mother must 
spend each month to artificially feed her child, you 
will see that it comes to about K25 which buys 
26+ kg of full cream milk. If, after her child is 
seven months old, she buys only dried skim milk, 
she will only have to spend K2 I .20. She will also 
have to buy sugar, and if she uses a feeding bottle 
she will need plenty of fuel to boil the water to make 
it safe. Costs change, so find out how much dried 
milk costs in your district,and how much it would 
cost a mother to feed her child artificially. 

-____ ___- 
IF A CHILD IS TO BE ARTIFICIALLY FED 

HE MUST GET ENOUGH MILK 
-- _____ 

Breast-feeding is much cheaper than artificial 
feeding, but it does not cost nothing, because a 
breast-feeding mother should buy and eat plenty 
of extra food herself. You ‘will remember from 
Section 6. I that each day she needs extm protein 
food equal to 17.5 g of reference protein. 

Mothers must understand that the full cream 
milk in Table 20 is the milk that the baby needs 
and is for him only. If other people in the family 
are going to have milk in their tea, a mother must 
buy more milk than this. Tell her also to keep 
the lid on the tin, so that dirt and micro-organisms 
do not get into it and harm her child. 

CUP-AND-SPOON FEEDING 

8.6 Making the feed. Besides plenty of full 
cream milk powder a mother needs a teaspoon and 
a cup. The cups used to measure here are ordinary 
teacups holding about 200 ml. Mothers often 
do not know the words for different sizes of spoon, 
so to be sure that they understand, it is a good idea 
to show them a real spoon of the size you are 
talking about. A teaspoon is a small spoon of the 
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some of these pictures ca 
traced and are very good 
ma king fiannelgruphs ) 

/ / 

8-3, Cup-and-spoon feeding 

kind used for stirring tea. All the measures given 
here are for teaspoons. A dessert spoon is the 
kind of spoon that adults use for eating food. 
Mothers will .also need a fork with which to mix 
the milk. 

Mothers will also need plenty of safe clean water. 
II Water from wells may contain dangerous micro- 

organisms which cause diarrhoea,. so all water fir 
bottle-feeding must be boiled. The micro-organisms 
which cause diarrhoea are killed as soon as the 

“I water boils, so there is no need to boil it for very .I 
1 long. Ask mothers to keep some cold boiled water 
au in a large jar or bottle, as described in Section 4.17. 

8.6 

111 be 
for 

This water should de fresh, so ask them to change 
it every few days. 

There are usually fewer micro-organisms on a 
cup and spoon than there are in a feeding bottle, 
but even so there may be enough to give a child 
diarrhoea. A cup anh spoon should therefore be 
boiled like a feeding bottle. If this is not possible, 
they should be washed clean, and boiling water 
poured over them to kill at least some of the 
micro-organisms. If there is no fuel with which to 
boil water, both the cup and the spoon must he 
made as cleari as they can be with cold water. If 
boiling water is to be used to kill the micro- 



level the ‘milk powder 

fork for mixing with 

seven level teaspoonfuls 
of full cream dried milk 

7 

Use this size of spoon to measure the milk 

8 - 4, Making a cup - and - spoon feed 
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organisms on cups, they must be made of metal not 
plastic, or the hot water may harm them. Plastic 
feeding bottles are made so that they can be boiled 
without spoiling. 

Cow’s milk contains less sugar than breast milk, 
so some sugar is also needed, which makes it a 
little more like breast milk. 

Tell a mother to make a feed like this: 
1. Boil her cup and spoon in boiling water. If this 

,is impossible tell her to pour some boiling 
water over them. If fuel is very scarce, tell her to 
make them as clean as she can with cold water. 
She could also wash them and leave them in 
hypochlorite, as in Figure 8-7. 

2. Fill a cup half full of cold boiled water. 
3. Add seven level teaspoonfuls of full cream dried 

milk powder. You will see in the figure that the 
spoonfuls of milk powder are being made flat 
or level with a knife (Figure 8-4.) 

., _ 4. Add one heaped teaspoonful of sugar. 
5. ;. Dissolve the milk in the water by beating with 

K :. a fork. 
‘i, 6. Fill the cup with cold boild water. 

~--) IF YOU HAVE TO TEACH ABOUT BOTT.LE- 
_’ 
:. FEEDING, SHOW MOTHERS 
-_ HOW TO DO IT WEU 

A mother should then carefully feed her baby 
-- with a teaspoon. Some babies will start to drink 

from a cup when they are three months old, or 
b even younger, and no longer need to be fed with a 

spoon. Sometimes a child will drink very easily 
f.: ‘._ from the spout of a jug. The spout is the part of a 

jug from which the liquid is poured. Children 
should be encouraged to drink from a cup or a 
jug,, because this saves their mothers much time. 
-If a jug is used it should be washed and looked after 
with the same care that is described above for a cup 

:. and spoon. 

- 8.7 Using fresh cow’s milk. This is often a 
:i.- little cheaper than dried full cream milk, but it is 

’ 
not so convenient and easy to use because it soon 
goes sour. Even so, some mothers may want to use 
it. 

Teach a mother to add one part of water to three 
parts of milk, and to add one heaped teaspoonful 
of sugar to each cupful of milk. 

8 - 5, Quite young children will often 
drink from the spout of a jug 

By adding a little water and some sugar to 
cow’s milk in this way, we are making it a little 
more like breast milk. By ‘parts’ we mean three 
cupfuls, or pints, or any other measure, of milk 
to one cupful, or pint, or other measure, of water. 
The measures must, of course, be the same-that is 
three cupfuls of milk to one cupful of water. 

Cow’s milk, like water, should always be boiled 
before it is given to a young child. Boiled milk is 
more easily digested, and boiling also kills any 
micro-organisms that there may be in the milk. 
Children should also be fed from a clean cup. It is 
no use boiling water or milk and then putting it in a 
dirty cup with many micro-organisms. 
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8.8 How much milk to give the baby. Artificial 
feeding most often goes wrong because babies do 
not get enough milk, either because the milk is 
weak and watery, or because they are not fed 
often enough. If young babies are to get enough 
food, they must be fdfive times a duy with milk qf 
Ihe right strength. They must alsG get enough milk 
at each feed. Here is a simple way of .telling how 
much milk a baby needs at each feed. 

-Feed your baby five times a day. 
A newborn buby needs half u cupful of milk at 
euch feed. 
A $ve-month-old baby needs u cupful of milk ut 
euch feed. 
Babies between birth and five months need 

between half a cupful and a cupful of milk each 
time they are fed. Babies older than five months 
need a bit more than a cupful. When a mother 
makes half a cupful of feed, she should take four 
level teaspoonfuls of full cream dried milk, half a 
teaspoonful of sugar an4 half a cupful of water. 
These are only rough guides, but they are the best 
that can be done if a cup and spoon are to be used 
as measures. 

AN AAW’i’FCIALLY FED BABY NEEDS FIVE 
FEEDS A DAY 

.._NI .‘j ,. . 
:’ 

,, 

Babies older than five months should be getting 
maize or millet porridge with protein foods added 
to it. They can thus drink less milk as they grow 
older, but odv 17 thqv are getting enough porridge 
with added pyi :?ein, If a family is poor, the amount 
of full cream dried milk that a baby is given can 
get less, and he can be given cheaper dried skim 
milk instead. Give him this in his porridge: he may 
get diarrhoea if he drinks it. A child who has his 
milk powder added to his porridge will be getting 
less liquid than one who drinks his milk. He may be 
thirsty and should be given cold boiled water to 
drink. 

After mother% milk, cow’s milk is the best 
food for babies, and, as you have read, families 
who have enough money should give each of 
their older children half a Iitre (a pint) of milk 
each day. 

BOTTLE-FEEDING 

8.9 If mothers will not use a cup and spoon. 
Many doctors hate bottle-feeding so much. because 
it kills so many children, that they think we should 
not talk about it in a book of this kind. But, huw- 
ever hard we try, some mothers are going to bottle- 
feed their children whatever we do to tell them not 
to. A few mothers cannot use a cup and spoon and 
will use a feeding bottle. This usually happens when 
a baby is very young, and it is mGre difficult for 
him to feed from a cup and spoon. What are we to 
tell them? 

Teach them to use a gluss feeding bottle which 
can be boiled and to buy several teats. Glass is 
much better than plastic because you can see mGre 
easily when it is clean. The feeding bottle must have 
a wide mouth so that it can be mGre easily cleaned. 
It should also have ‘ml’ written on its side. The 
hole in the teat must be big enough. When you 

hold a bottle of milk upside down the milk should 
just come out in fast drops. If the milk only comes 
out in slow drops, make the hole bigger. One way 
of doing this is to use a hot needle. 

A fork and a teaspoon will also be needed. So 
will plenty of full cream milk powder and cold 
boiled water. Mothers must also have a bottle 
brush and some soap or washing powder, a pan 
with a lid, and plenty of fuel. 

8.10 Washing and sterilizing the bottle. The 
best way to kill the germs in a feeding bottle and 
on a teat is to wash and boil both of them carefully 
after elferqr feed. A mother needs a pan with 
a lid. The boiled bottle and teat should stay in the 
covered pan until the next feed. In this way the 
micro-organisms in the bottle are killed, and no 
new ones will get into it before it is used again. A 
feeding bottle and its teat should not be allowed to 
lie around on the floor! Provided the pan has a lid, 
there need only be a little water in the bottom of the 
pan. The micro-organisms on the bottle wiII be 
killed by the hot steam when the water boils. 
When a bottle is boiled to kill the micro-organisms 
we say it is sterilized. Boiling is very important, 
and one of the reasons why bottle-feeding is SG 
bad is that so few mothers boil their feeding bottles. 
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It takes much time and fuel to sterilize a feeding bottles in a very large pan and boil them only once 
bottle after every feed, and we must not be surprised a day. This is quick and saves fuel, but few mothers 
when mothers do not do it. will understand why they should buy five feeding 

bottles. 

WASH AND STERILIZE THE BOTTLE AFTER 
If a mother is not going to sterilize her feeding 

EVERY FEED bottle every time she uses it, what else can she do ‘? 
The next best thing she crin do is to boil it once a 
day. But, between every feed, she must wash it with 

Instead of having one feeding bottle and boiling very hot water and a washing powder, rinse it, 
it five times a day, a mother can have five feeding empty it out, and leave it upside down to drain. The 

CHANGE THE HYPOCHLORITE SOLUTION 

EVERY DAY 
leave the bottle and teats 
in the hypochlorite solution 
for at least an hour 

0 

sterilize the bottle / 
and the teats 

add one tablespoonful ( 10 ml ) of hypochlarite 

to each litre (obout two pints ) of water 

/ keep a soecial I \ ,! / . 
bucket for \ ’ 

hypochlori te \ I /- 
only 

I / \I *the bucket I 

the hypochlorite \a 

IT- 

feeding bottle 

’ MILTON ’ or some 
other kind of hypochlorite 
can also be used 

\ 
seluticn of hypochlarite and 
water 

8 - z Using hypochlorite to sterilize a feeding bottle 
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worst thing a mother can do is to leave an unwashed 
feeding bottle with some milk in it from one feed 
to the next. In a few hours micro-organisms will 
grow very well in warm milk. For this reason all 
milk which is not drunk by the baby at one feed 
must be given to some other member of the family, 
or thrown away. 

-- 

IF A BOTTLE IS NOT TO BE STERILIZED 
WASH IT AfTER EVERY FEED 

If a mother is not going to boil her bottle at all, 
she must at least empty it, wash it well, if possible 
with hot water and washing powder, and leave it 
upside down to dry and drain until she uses it 

‘. again. A good way of draining a feeding bottle is 
to leave it upside down on a stick or wire. Micro- 
organisms do not grow quite so well in a washed, 
dry, empty feeding bottle. NONE OF THESE 
THINGS Is NEARLY AS GOOD As BOILING 
A FEZDING BOITLE AND ITS TEAT EVERY 

c, TIME THEY ARE USED. Even if a child is care 
fully bottle-fed, he will get diarrhoea more often 
than a breast-fed child. 

- 
DON’T LEAVE MILK IN A BOTTLE FROM 

ONE FEED TO THE NEXT 

Mothers with a little more money sometimes keep 
warm milk in a ‘thermos’ from one feed to the 
next. A thermos is a special glass bottle for 
keeping foods at the same warmth or coldness 
with which they were put into it. This is one of 
the worst possible things tg do, because micro- 
organisms like growing in warm milk, and the 
milk in the thermos may be at just the warmth 
they like best. 

8.11 Sterilizing feeding bottles with hypocblorite. 
There is another way of killing the micro-organisms 
on feeding bottles besides boiling them. This is to 
use special liquids called antiseptics, which kill 

$ micro-organisms on the outside of the body. 
Antiseptics are quite safe if they are used in this 
way, but they must not be drunk because they are 

,. 

harmful inside the body. The best antiseptic to use 
for killing micro-organisms on feeding bottles are 
those which contain a chemical called hypochlorite, 
such as ‘Milton’ or ‘Jik’. Other antiseptics may be 
dangerous. ‘Jik’ is the best kind of hypochlorite to 
use in Zambia, because it is stronger, cheaper, and 
is also usually easier to get. Use ‘Milton’ or ‘Jik’ 
like this: 
1. Put enough water to cover the bottles in a 

plastic bowl or bucket. Don’t use a metal 
bucket because the hypochlorite will spoil it. 

2. Add one dessertspoonful (10 ml) of hypochlorite 
to each litre of water in the bowl or bucket 
(a litre is about a quart, two pints, or five 
cupfuls). 

3. AFTER EVERY FEED. Wash the bottle and 
teat well with cold water. Brush out the bottle 
with a bottle-brush and a detergent. Wash the 
teat well on the inside and the outside. 

4. Put the feeding bottles and their teats into the 
mixture of hypochlorite and water, so that they 
are completely under the mixture and the bottles 
are filled. Micro-organisms wiil not be killed on 
any part of the bottle or teat that is not touched 
by the mixture! 

5. Leave the bottles and their teats in the mixture 
for at least one hour, or until the next feed. 

6. AT THE NEXT FEED. Wash your hands. 
Take the bottle and the teat out of the mixture. 
Pour the mixture out of the bottle and make 
up fresh feed. There is no need to wash away 
the little hypochlorite left on the inside of the 
bottle. The little that is left there will not 
harm the baby, provided the hypochlorite is 
not too strong. 

7. Make new hypochlorite mixture every day. 

DON’T FORGET TO STERILIZE THE TEAT 
AS WELL AS THE BOTTLE 

- 

If hypochlorites like ‘Jik’ and ‘Milton’ are used 
in the right way, they are safe. But, if mothers are 
going to use them, they must buy enough of them 
each month as well as enough milk. 

They must leave the bottles and teats in the 
hypochlorite mixture for at least an hour, and they 

,,,, 

I..-. 
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must change the hypochlorite mixture every 
day. 

All this may seem both difficult and expensive- 
it shows once again that breast-feeding is 
best ! 

CHANGE THE H YPOCHLORITE 
MIXTURE DAILY 

8.12 How mu& milk to give the baby. Most 
feeding bottles have ounces and millilitres written 
down the side. This makes it easy to work out how 
much milk to give a child. 

The rules that we are going to give you only wark 
if a child is fed FIVE times a day. They work from 
the time a child is born until he weighs 8 kg at 
about the age of seven months. The rules are these; 
use whichever is easiest : 

Give the baby 30 ml at each feedfor each kilogram 
of his weight. A 7 kg child thus requires 7x 
30 ml=210 ml at each of his five daily feeds. 

There are about 30 ml in an ounce; so, if the 
.bottle is marked in ounces, his feed can be worked 
out like this: 

Give your baby the same number of ounces in milk 
as his weight is in kilograms. For example, a 
6 kg child needs 6 ounces of milk at each of his five 
feeds. 

If you only know your child’s weight in pounds 
and do not want to change it into kilograms, you 
can use this rule: 

Divide your baby’s weight in pounds by two and 
give him this number of ounces of milk. For 
example, a 14-pound baby needs 14+2= 7 ounces 
of milk at each of his five feeds. 

Because bottles usually hold eight ounces, or 
about 240 ti, a child of seven months, who weighs 
eight kilograms, will be getting a bottle full of milk 
at each feed. He will therefore be getting 5 x 240 ml 
= 1,200 ml of milk during the day. However, 
by the age of seven months, he should also be 
taking plenty of solid food, and so from then 
onwards the amount of milk he drinks can slowly 
get less, as shown by Table 20 (Section 8.5). He 
can be given dried skim milk in his porridge instead 
of full cream liquid milk to drink. A seven-month- 

old child can usually drink from a cup quite 
well; so mothers should be persuaded to stop bottle- 
feeding at this time if they possibly can. A child 
can however only start getting less liquid milk IY he 
is also getting plenty of porridge with added 
protein. 

If a mother is using a feeding bottle, it is easy 
for her to measure ml or ounces, because these are 
marked on the side of the bottle. When she has 
found the number of ounces her child needs, she 
must put this amount of cold boiled water in 
her feeding bottle, and add one level teaspoonful 
of full cream dried milk for every 30 ml (ounce) 
of water. She will also need some sugar. If a whole 
bottle of milk is being made, one heaped teaspoon- 
ful of sugar must be added. If less milk is being 
made, less sugar is needed. The milk and water can 
be mixed in the bottle with a fork. Another way is 
to measure the water in the bottle, to tip it into a 
basin, to add the milk powder and to mix it with a 
fork. 

If a baby cries and is hungry before his next feed, 
he may not be getting enough milk. If this is so, one 
or more of the spoonfuls of milk should be heaped 
instead of level. A hungry baby can also be given 
30 ml (an ounce) of extra milk at one or more of his 
feeds. 

This way of working out how much milk a baby 
needs, using pounds and kilograms, can be used 
with a cup for measuring, but it is not so easy. 
A cup holds 200 ml, or about 7 ounces. So, by the 
time a baby is 7 kg, he should be getting a cupful 
of milk at each of his five daily feeds. 

8.13 ‘The extra bottle’. Some mothers breast- 
feed their children well. They give them plenty of 
porridge with added protein, but they also give 
them a bottle. Sometimes this bottle has milk in it, 
but more often it contains only milky tea. What 
should we tell mothers to do? The best thing to 
tell them is not to have anything to do with a feeding 
bottle at any time whatever, because such feeding 
bottles are seldom properly washed, and if they are 
left around dirty micro-organisms grow in them 
and give the child diarrhoea. When children are 
given liquid milk or tea, feed them *from a cup. 
If necessary help them with a spoon. Don’t jibed them 



*from a bottle, even if they are being breast-fed at the all other foods for a baby, make the fruit juice 
same time. cleanly ! 

MOTHER’S MILK IS THE BEST FOOD 
FOR BABIES 

Children, especially small babies, are sometimes 
given an ‘extra bottle’ to try to make them fatter. 
Bottles are a bad way of feeding children, and $a 
mother does want to fatten her child she should 
give him plenty of porridge with lots of protein 
food added to it. 

8.14 Giving vitamin C. An artificially fed baby 
needs a few teaspoonfuls of fruit juice every day to 
give him enough vitamin C to stop him getting 
scurvy (Section 4.8). The juice from fizzy drinks, 
even fizzy orange, usually has litt!e or no vitamin 
C, so the baby needs -fi-esh fruit juice. It is not 
usually necessary to give breast-fed babies vitamin 
because there is vitamin C in mother’s milk. As with 

8.14-16 

BREAST-FEEDING IS BETTER THAN 
ARTIFICIAL FEEDING 

8.15 Some rules. 
remember: 

Here are some rules to 

Don’t be afraid to feed your baby; he will 
not get too much milk. 

If your baby is crying and unhappy, feed him. 
If you are bottle-feeding, make sure that the 

hole in the teat is big enough for the milk to 
get out, but not too big, so that it drowns him! 

If your baby is healthy and being properly fed, 
there is no need to give him boiled water 
between feeds. 

Make a!! artificial feeds, especially bottle-feeds, 
as cleanly as possible. 

If your child gets diarrhoea, make sure he gets 
plenty of salt-and-sugar water (Section 7.20). 

A .feedillg bottle is not a plastic breast; 
it must be washed; 
it must be sterilized; 
it must be filled with enough milk; 
it must be filled with boifed water; 

. . . EVERY time it is used! ! ! 

8.16 THINGS TO DO 

(a) Make a bottle-feed. If you are one of the 
readers who may be asked by mothers about bottle- 
feeding, you must know how to make a bottle- 
feed and what the difficulties are. Practise making 
a bottle-feed as it is described here. Try to make a 
safe bottle-feed in a villager’s hut. You will find it 
almost impossible! Breast-feeding is best ! 

(b) Make a cup-and-spoon feed. Make a cup- 
and-spoon feed and feed a baby. You will find that 
older babies can drink quite well. Weigh the baby 
and find out how much milk he should drink in a 
day. 



Chapter Nine 

THE FOOD-PATH 

9.1 Food-paths. If a child is going to grow, he 
must eat enough of the right food. This food must 
come from somewhere. Foods like maize and 
groundnuts are grown in fields and gardens. Cows 
are milked and are later killed for eating. Fish have 
to be caught in rivers and lakes. These foods have 
then to get to a child’s body from the fields and 
rivers where they grow. We can think of food as 
going along a path from the fields and gardens 
where it is grown to the body of the child who eats 
it. We will call these paths the food-paths, and 
think about- all the things that may block them 
and cause malnutrition. Food-paths are longer for 
town children, whose mothers have to buy food, 
than they are for village children whose mothers 
grow food. We will therefore think about the village 
food-path first. In Figure 9-l the village food-path 
is shown with white arrows and the town food-path 

with black arrows. The path that money goes along 
(the ‘money-path’) is shown with arrows with lines 
on them. 

The village food-path starts in the gardens where 
food is grown. If village children are going to eat 
enough of the right kind of food, plenty of good 
land must first be dug and good seeds sown at the 
right time in the right way. People must also be 
healthy and strong, so that they can work hard in 
the fields. Then there must be enough rain, but 
not too much, and no insects must harm the crops 
(food plants) while they are growing. The crops 
must then be harvested (gathered in) and stored 
for eating later in the year. No rats or insects must 
eat the food while it is being stored. When the food 
is taken out of the store it must be well cooked and 
mixed with other foods. Then every child in the 
family must eat enough of this food at least three 
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times a day. Last of all, children must not have any 
diseases, such as measles, diarrhoea or worms, 
which may stop them eating, or stop their bodies 
using the food they have eaten. Only if all these 
things happen, will the children of a village be 
healthy and well nourished. 

Town children must also eat enough of the right 
kinds of food, if they too are to grow and be 
healthy. The food-path for town children also starts 
in village gardens. Somewhere villagers have first 
to grow food, and then to harvest and store it. 
Next, a wholesaler has to buy this food from the 
villager and take it to town. A wholesaler is a 
man who buys and sells in large amounts. The 
wholesaler then sells the food he has bought to 
retailers in the shops and markets. A retailer is a 
person who buys and sells in small amounts. 
A shopkeeper is a retailer. These retailers then sell 
food to mothers who buy it for their families. 

If a mother is going to be able to buy enough 
food for her family, her husband must have a job 
so that he can earn money. He must then give his 
wife enough of this money, so that she can buy 
enough food all through the month until the next 
payday. This is a money-path more than a food- 
path, but it is the same really because money buys 
food. Food in the markets must be cheap, so that 
mothers with little money can buy enough for their 
families. Mothers must buy the right foods and 
cook them in the right way. Their children must 
then eat enough of this well-cooked food several 
times each day to make them grow strong and 
keep them healthy. Town children must also have 
no diseases which stop them eating, or stop their 
bodies using the food they have eaten. 

These are not the only food-paths. Fish, for 
example, follows another food-path from lakes, 
rivers or the sea, and has usually to be dried before 
it is taken to the town. Sometimes the food-path in 
towns is quite short. For example, villagers may 
grow food in the fields, bring it into town and sell 
it to mothers themselves. For the very young child 
the most important food of all is his mother’s milk. 
It has not far to go to get to him! Foods from 
outside the country, like dried skim milk, have a 
very long food-path indeed. They have to come 
across the sea in ships. 

ANYTHING THAT BLOCKS A FOOD-PATH 
CAN CAUSE MALNUTRITION 

- 

Anything that blocks a food-path can cause 
malnutrition. Many of the blocks are the same for 
the village child and the town child, so we will put 
them together. The sections below tell you some of 
the more important things that can block the 
food-path and cause malnutrition. There are also 
many others. You can think of these blocks as 
being like a tree falling across a path and blocking 
it, or like the bridge over a stream being washed 
away so the path is blocked. 

There is one step on the food-path that we have 
not said anything about. This is because it is 
seldom blocked, and thus seldom the cause of 
malnutrition. This step is processing. Ey processing 
we mean changing the food in some way, such as 
grinding maize into flour, drying fish, or making 
sugar out of sugar cane. Food can be processed in a 
factory, or in the home. When it is done at home 
it is really part of cooking. Processing can be 
put into the food-path between transporting and 
wholesaling, and you will surely be able to think 
of some ways in which this step in the path might 
be blocked. 

‘Blocks on the food-path’ are usually called 
‘socio-economic factors responsible for malnutri- 
tion’. We feel, however, that it is easier to think of 
the food-path and what blocks it. 

BLOCKS ON THE FOOD-PATH 

9.2 People may be too sick to work hard. A 
farmer and his wife may not be so sick that they 
have to go to hospital, but they may be a little 
sick so that they feel tired, do ilot want to work, 
and are not able to work hard. Many people are a 
little sick with diseases like malnutrition, malaria, 
anaemia, bilharziasis, or other diseases. These 
diseases are common, and many farmers have some 
or even all of them. We must not be surprised that 
they do not want to work. Especially, they may not 
want to do the important hard work of clearing 
new bush for planting. A malnourished farmer who 
does not want to work hard may plant an easily- 
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grown crop like cassava, instead of a better crop 
like maize, which needs more work. 

malnourished farmer 

not enough food grown 

9-2, The vicious circle of food production 

A malnourished farmer does not want to work 
hard. He does not grow enough food, so he stays 
malnourished. This cause of malnutrition therefore 
goes in a circle. Causes which go in a circle like 
this are called ‘vicious circles’. The vicious circle 
caused by malnutrition stopping hard work is 
a serious block at the beginning of the food-path. 

9.3 Too many people and not em~gh land. In 
most parts of Africa there is plenty of land. But in 
parts of Kenya and Malawi there are so many 
people that there is not enough land to grow 
food on. In these districts lack of land is therefore 
a serious block in the food-path. People can move 
to find land in other places, but they often do not 
want to do this. They may learn how to grow more 
food from the same land. People can also have 
fewer children, say three or four instead of seven 
or eight. In this way the land does not get filled with 
people so quickly. Having children only when you 
want them is called ‘family planning’. People in 
Kenya-are learning to do this so that there will be 
enough land for everyone. There is now no reason 
why anyone should have a child unless they want 
to. Read more about family planning in Section 
11.22. 

9.4 Custms that block the food-patb. Some Some tribes think of cows as money rather than 
customs are good for nutrition and some are bad. as food. They keep too many bulls, and too many 
In many parts of Africa, it is the custom for a old thin cows that would be better killed and eaten. 
mother to go on breast-feeding her child until he Other tribes think that eggs should not be given to 

is eighteen months or two years old. This is a good 
custom because children need their mother’s milk 
during this time. It is also the custom in many 
tribes for women to do most of the work in the 
fields. This is not a good custom, because there will 
be too much work for a woman to do, if the family 
is to have enough food. In the old days men used to 
be soldiers fighting other tribes. Now that there is 
no longer any fighting, many men in the village 
have little to do. If everyone is to be healthy and 
well nourished, men must work in the fields, and 
the old customs must change. Especially, men must 
clear the bush and help with planting in the 
important early weeks of the rains. In many places 
one of the main causes of malnutrition is men not 
clearing and planting enough land. Many families 
plant groundnuts, but they plant so little that they 
only last two or three months. They must grow 
enough groundnuts to last them all the year. The 
custom of men not working enough in the fields is 
one of the most important blocks in the food-path. 

9-3, Old customs block the food-path 

MEN MUST WORK IN THE FIELDS 
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girl babies, because they will stop them having 
children or make them steal. These are two more 
customs that block the food-path. 

Some communities think it is very bad for a man 
to work hard and have a better house and fields than 
his friends. Sometimes a man who seems richer and 
more hard-working than his neighbours has his 
house or his food-stores burnt. This holds the 
whole community back, because it is difficult for 
anyone to grow more and better food than anyone 
else. Some customs were useful and good in the 
old days but are harmful now. 

When villagers do not work as hard as we think 
they should, we may call them lazy. Perhaps they 
are lazy, but they may also be malnourished or 
sick. They may not feel well enough to work hard. 
Village customs may also make it difficult for them 
to do some of the kinds of work which we think they 
should. We should therefore be careful when we 
talk about laziness blocking the food-path and 
causing malnutrition. Sickness and custom may 
also be important. 

9.5 Blocks in growing ewugh food. The best 
time for planting is early in the rains, and in many 
villages everyone is very busy for these important 
few weeks. In these villages one block in the food- 
path is that there is not enough time for all this 
busy agricultural work to be done. Time is often 

;I-. shorter than it need be, because people have not 
., done all the work that they could before the rains 

started. One way to make the work at planting time 
I easier may be to clear and plough the land as soon 

as the last year’s harvest has been gathered. The 
land will then be much easier to plough when 
the next year’s rains start. Not clearing and plough- 
ing the land just after the harvest can thus block 

” the food-path. Another block is a shortage of 
tractors, or broken tractors, in the early weeks of 
the rains when everyone wants them. 

In parts of Zambia one of the worst blocks early 
in the food-path is the chitimene kind of farming. 
Trees are cut down and burnt, and crops planted in 

’ land fertilized by the ashes. Crops grow well for 
< some years, after which the land grows poor crops. 
: When this happens families move on to new bush 
: and burn more trees. This is a bad kind of farming, 

because the land spoilt by burning takes many 
years to get back to being as good as it was before. 
It is much better for farmers to stay on the same 
land, to use fertilizers and farm in a way which 
does not harm the land. 

In the old days villagers had no use for money 
and used only to grow enough food to feed their 
families through the year. Now that villagers want 
money to buy things with, they have to grow crops 
and sell them. They can do two things to get this 
money. They can grow more of their food crops and 
sell the part they do not want to eat. We call 
these surplus crops. They can also grow new crops 
for sale, such as cotton or tobacco, which cannot 
be eaten. We call these cash crops. The difference 
between these two kinds of crops is important. 
In a year when the crops are bad, farmers who 
grow surplus crops for sale have less food to sell but 
still have enough for themselves. But the farmers 
who are growing cash crops like cotton may grow 
so little cotton that they do not earn enough 
money to feed themselves through the year. 
Families who grow ca.sh crops must thus grow 
plenty of food crops as well, so that if the year is a 
bad one they have a better chance of having enough 
to eat until the next harvest. 

Farmers may also plant the wrong food crops. 
They may plant too much cassava and too little 
maize or millet. They often plant too little maize 
or groundnuts. 

Villagers may plant beans and maize instead of 
cassava, but they may not plant the best variety 
(kind) of maize or beans. They may have cows, but 
they may not have the best variety of cow. There 
are many varieties of maize, beans, cows and goats, 
and some give much more or better food than 
others. There are always best varieties of crops and 
animals for each place. The agricultural department 
has to find out which these best varieties are and 
then show people how to grow them. If people 
want to get the most food from the least work, they 
must plant the varieties of each crop that the 
agricultural assistants teach them to. They must 
also keep the best varieties of animals. All over the 
world there are people working hard to find and 
make better varieties of crops, which give more food 
and are not harmed by insects and plant diseases. 



9a5 Nutrition for Developing Countries 

As soon as good new varieties of food plants have 
been found they must be used. 

BE&ER CROP VARIETIES ARE ONE OF THE 
BEST WAYS OF IMPROVING NUTRITION 

There are special varieties of maize called 
‘hybrid maize’. Hybrid maize is made by crossing, 
or marrying,,two carefully chosen varieties of maize. 
These varieties are the parents, and tht hybrid 
maize is the child. It may produce more than twice 
as much maize as the ordinary maize plant, 
especially if it is grown with the right fertilizer and 
has enough water. One of the best varieties of 
hybrid maize in Zambia is called SR 52. New 
hybrid maize seed must be bought each year, and 
farmers should not use the hybrid maize that they 
have grown as seed. If they do, they will not get a 
good crop. 

There are other kinds of hybrid crops, and 
farmers in India are now growing much more 
food by planting hybrid varieties of wheat and rice. 
One of the best of these is a famous variety of rice 
called IR 8. Farmers who plant IR 8 rice now get 
several times more rice than farmers who still plant 
the old kind of rice. 

Another famous crop variety is a kind of maize 
called Opaque-2. In Section 3.7 you read how 
ordinary maize has too little of the amino acid 
called lysine. Opaque-2 maize is different. It has 
much more lysine than ordinary maize. Because it 
has more lysine, the protein from Opaque-2 
maize is better used for body-building, and has a 
higher NEW, than the protein of ordinary maize. 
Opaque-2 maize can be crossed (married) with the 
ordinary maize of a country to give a maize that 
grows well in that country, and which has protein 
that is better for body-building. 

New varieties and new ways of farming have 
made suchbig changes in India, and have grown so 
much more food, that :hi -: 2~ said to have caused 
a ‘green revolution’. r’-._ : :y Africa must have 
crop varieties as good IAS these and start her 
own ‘green revolution’. 

Many other things matter besides the variety of a 
crop that is grown. Fields must be dug in the right 
way, and seeds planted the right distance apart 

I 

at the right time. But there are often no seeds to 
buy, and sometimes there are no tools or the wrong 
tools. If as much food as possible is to be grown on 
a piece of land the right fertilizers must be used. 
AS we saw in Section 3.7, a fertilizer is a plant 
food. One of the foods plants need is nitrogen with 
which to make the amino acids in their proteins. 
There is plenty of nitrogen in the air, but plants 
cannot use it, so nitrogen has to be changed into 
a kind that the plants can use. Many kinds of 
fertilizer contain a kind of nitrogen that plants 
can use. It is the job of the agricultural extension 
officer to tell people which is the best kind of seed 
and fertilizer. 

Fields are sometimes planted in a way that lets 
the best soil get washed away into the streams and 
rivers. This loss of good soil is called soil erosion. 
If the soil is washed away, good crops cannot be 
grown and the food-path is blocked. Better ways of 
farming will stop soil erosion. 

Diseases may harm the plants as they grow. 
Fungi may grow on them, and insects may eat them. 
There are special ‘medicines’ called fungicides 
that kill fungi, and insecticides that kill insects, 
which farmers can put on their plants to protect 
them. But many farmers do not know about fungi- 
cides and insecticides, they may have too little 
money to buy them, and the shops may not se!! 
them. 

But there are still more blocks to the growing of 
enough good food. Pests, such as mice and insects, 
may eat the seed in the ground before it has had 
time to grow. A pest is any harmful animal or 
insect. If seed is treated with an insecticide before 
it is planted, the insects at least will not eat it. In 
some districts birds, rabbits, monkeys and especial- 
ly wild pigs may spoil the growing crops, and 
the crops may also be stolen by the enemies of the 
farmer. Crops may not be weeded at the right time, 
so that weeds stop the food plants from growing. 
Much food may be lost when crops are harvested. 

Farmers may not be paid for the crops they have 
sold until it is too late to buy seed and fertilizer 
for the new season. Sometimes there is nothing 
in the village shops that the farmer really wants. 
So he sees no reason why he should work hard 
and earn money which he cannot spend. 
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In Zambia, one of the most important blocks to 
growing enough food is lack of young men in the 
villages. Too many young men have left the land 
to go to town, where they cannot tlnd jobs. Many 
others are in school. Villages are thus left with old 
people and children, and too few young men to 
clear the bush for planting. If children are to grow 
into strong men who are good at hard work in the 
fields, they must learn to work hard while they are 
young. Many school children do not learn how to 
do this hard work, and are less able to work in the 
fields than their parents who did not go to school. 

These then are just some of the ways in which the 
food-path can be blocked while food is growing. 

9.6 spoilt food stores. After food has been 
: taken from the fields it has to be stored. Pests, 
- such as rats and insects, may eat the food while it is 

in state. About a third of all the food stored in the 
; wilbzges is lost in this way. This means that of every 

three sacks of food that are stored, one is eaten by 
‘: pests and only two are left for the family to eat. 
I 1 
- 

This is bad because people need this food. Better 
food stores have to be built to keep these pests out. 

:’ Insecticides may have to be put into the stores to 
< kiIl the insects in them. -Agricultural assistants 

should be able to tell people how to build better 
- food stores, and how to use insecticides. Farmers 

should ask them what to do so that this block in 
the food-path can be taken away. 

FOOD IS STORED FOR CHILDREN 
NOT PESTS 

-- -~ --._____--- ..- ~-_ 

9.7 Troobie with transport. In many rural 
areas there may be no roads to take food to town, 
or the roads may be bad. There may be too few 
lorries, or the drivers may drink in bars and crash 

?- their lorries. Lorries may break down, and there 
: may be no lorries or spare parts with which to 

mend them. Transport is often worse between the 
villages and the food depots, than it is between the 

1 food depots and the town. A depot is a place where 
1: the food can be stored and from which it can be 
: sold. 

All these difficulties block the food-path for town 

I 

children, because food has to be transported or 
carried from villages to towns. 

9.8~ Blocks in wholesaliug and retailiag. 
Wholesalers and retailers may make so much profit 
that food becomes too expensive for most women 
to buy. This is serious in the towns of Zambia. 
In Section 6.3 there is an example of the big profits 
that are made on the small dried fish that Zambians 
call kapenta. 

9.8b Lack of jobs. Let us now think about the 
money-path, and how blocks on it can harm 
nutrition. In Figure 9-l the money-path is shown 
with arrows with lines on them. First of all money 
has to be earned; so this is the first step on the 
money-path. Then the family must decide how 
much money is to be spent on food, and how much 
on other things. Budgeting is thus the next step. 
Then the money for food must be spent in the 
best way; so the money-path is shown joining the 
food-path at the place called ‘retailing and 
shopping*. 

In towns the money-pa::: .F , _ as important as 
the food-path for good Lit J .- -Aon, because people 
have to have money to buy food. This means that 
in towns, where people cannot have big gardens’ 
in which to grow food, they have to have jobs > 
from which they can earn money. In most African 
towns there are too few jobs for all the people who 
want them. Many people have no jobs and are 
said to be unemployed. Unemployment thus blocks 
the money-path right at the beginning. There are 
many reasons for unemployment in towns, but, as 
we shall see in Section 9.17, one of them is that the 
number of people in a country usually grows so 
quickly that it is imp9ssible to provide paid jobs 
quickly enough for everyone to have one. 

9.9 Bad budgeting. Few families have all the 
money they want, so they must spend their money 
on the things they need most. Most important of all 
is enough of the right food. Only when enough of 
the right food has been bought can the money 
that is left be spent on such things as radios, 
bicycles and smart clothes. As we have seen in 
Section 6.8, planning to spend money wisely is 
called budgeting. Some families have so little money 
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that it is almost impossible for them to budget 
well. 

In many town families the husband does have a 
wage each month. It may not be much, but it is 
often enough to feed his family well on, if it is 
spent very cleverly. Many families find it difficult 
to .budget carefully enough. They spend most of it 
as soon as they are paid, and by the middle of the 
month there is not enough left to buy food. Their 
children are thus badly fed and become mal- 
nourished. Many people do not know that good 
food is more importast for health, especially for 
their children’s health, than smart expensive 
clothes. Africa is a warm country, and clothes are 
not necessary for keeping people healthy. Some 
fathers buy cars without understanding that it 
will cost more money to run them than they earn. 
Many people spend more money on beer than on 
food. ’ 

The fathers of some malnourished children earn 
enough money to feed them well. Malnourished 
children have sometimes even been brought to a 
clinic in a Mercedes Benz motor car! These children 
have become malnourished because the family’s 
money has been badly spent. It has been spent on 
a car and not on food. 

In the rural areas people do not think of money 
as being used for buying food, because food is 
grown and does not have to be bought. Thus, when 
people come to town, they may not think that the 
most important use of money is to buy food, so 
we must do all we can to teach them. Thus, we 
have seen in Section 6.7 that a family needs about 
K20 each month with which to buy food, and that 
this does not include fuel. Yet some men, who may 
earn K50, only give their wives KIO or K15 with 
which to buy .a11 the food and fuel for their family. 

Bad budgeting blocks the money-path, and, if it 
is to he taken away, families must learn how to 
budget the money that is earned and spent each 
month. Careful budgeting is so important that an 
example is given in Section 6.8. 

9.10 Bad shopping. A family may budget well 
and put aside enough money for food. But a 
mother may not buy food in the cheapest way. 
She may buy food expensively in small amounts, 

9-5, Buy foods by weight 

instead of buying it by weight in larger amounts. 
She may buy the expensive foods, such as biscuits, 
or go to expensive shops instead of to cheaper 
ones. The expensive shops are often the ones near 
her home, and a mother may have to walk further 
to get cheaper food. If she walks to the cheaper 
shops she will be able to feed her family better. 
As we have seen in Section 6.3, if a mother buys 
by weight in larger amounts, she will be able to 
feed her family better for the same money. 

9.11 Alcohol. When people drink much beer 
they get drunk. They get drunk because the beer 
contains something called alcohol. There is even 
more alcohol in strong drinks, in spirits like gin, or 
in the drink that they call kachasu in Malawi. 

Alcohol blocks the food-path in many places 
and causes a lot of malnutrition. Farmers may be 
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drunk when they should be clearing the bush for 
planting food. Food, such as millet, may be made 
into beer when it should be made into a child’s 
porridge. Drunken drivers may smash the lorries 
that could take food to town. Very many Zambian 
fathers spend so much money on beer that there 
is not enough left to buy the food their children 
need. Some fathers start drinking at 6 a.m. They 
tiy lose their jobs and so cannot feed their 
families. Children may not be fed at all during a 
long beer-drink. Last of all, children are often 

9-6, Alcohol blocks the food-path 

given beer when their mothers are drinking. They 
go to sleep and stop crying for food, even though 
they are hungry. For all these reasons alcohol is 
one of the most important causes of malnutrition 
‘-.n many places. It is as if the food-path were 
washed away in a river of beer! 

IN ZAMBIA ALCOHOL IS ONE OF THE MOST 
IMPORTANT BLOCKS IN THE FOOD PATH 

Even so, beer drinking is not altogether bad. 
People will often work together in the fields if they 
know that there is going to be beer to drink after- 
wards. Sometimes they will not even start to work 
unless they have seen the beer first! Many people 
say that beer drinking is the only thing they have 
to do when they are not working, and that it is 
the best way of making friends and forgetting their 
troubles. We cannot stop beer drinking evei1 if 

we wanted to, although it might help if there were 
more things to do in the evening. All that we can 
do is to try to teach people not to drink so much 
beer so often, and that this is bad for their work, 
their own nutrition and the nutrition of their 
families. 

9.12 Prestige. Things with prestige are things 
that people want, because to have them makes 
other people think you are rich, clever or modern. 
Big cars give their owners prestige, so do smart 
suits or a radio. It is also often thought more 
modern and rich to eat expensive foods like bread 
or rice, rather than cheaper foods like maize, or 
to drink bottled beer instead of African beer. 
Many mothers think it gives them more prestige to 
bottle-feed their children, instead of breast-feeding 
them. 

Some foods have more prestige than others. 
Bread often has more prestige than n&ma, and 
the larger kinds of dried fish have more prestige 
than smaller dried fish called kapetzta. Cassava 
leaves and the green leaves of the bush, such as 
the pumpkin leaves the Bemba call chibwabwa, 
have no prestige. Some foods have so little prestige 
that people may tell you that they don’t eat them, 
when really they do. Mice, snails, caterpillars and 
flying ants may be like this. These are good foods, 
and people should go on eating them. In the poem 
on the inside front cover of this book you read 
how the mother of the house kept a pocket (bag) 
of dried white ants to feed her family. This mother 
did well, however little prestige white ants may 
have. The prestige of a food does not matter SO 
much as the nutrients in a food, and how cheap it is. 

9.13 Bottle-feeding. The most important food- 
path for a young child is the one from his mother’s 
breast. This is often blocked by bottle-feeding 
which is badly done. This is such a serious block 
in the food-path that the whole of Chapter 8 is 
about bottle-feeding. 

9.14 Advertising. Some people make money 
by selling feeding bottles. tinned milk for bottle- 
feeding, beer and fizzy drinks. They try to make 
other people buy these things by putting up posters 
about them, or talking about them on the radio. 
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This is called advertising. Much advertising is 
bad for nutrition, especially the advertising for 
bottle-feeding. The advertisers of bottle-feeding 
try to block the most important food-path of all 
for the young child, even if it is the shortest. 
They try to block the path that milk takes from a 
mother to her child. 

9.15 Lack of fuel. Most food has to be cooked. 
Cooking needs fuel such as wood, charcoal, or 
paraffin. Wood has often to be carried from far 
away, and paraffin and charcoal cost scarce money. 
One of the reasons why many families cook only 
once a day is that they do not have enough fuel. 
This is a pity, because young children need porridge 
at least three times a day. Thus, lack of fuel blocks 
the food-path and helps to cause malnutrition. 

9.16 Broken families. When a father and 
mother leave one another (become divorced), their 
children often become malnourished. When this 
happens a town mother has nobody to earn money 
to feed the family, and a village mother has 
nobody to help her grow food in the fields. Children 
may also become malnourished when mothers 
have no home of their own, and have to stay with 
their relatives. This is probably because they do 
not get a large enough share of the food that is 
cooked for everyone, and it may be that the 
children of visiting relatives are the last people 
in the house to be fed. Children are often mal- 
nourished when their father has no job, or if their 
mother is not married. The children of families 
who have just come to town may also suffer 
from malnutrition. This is because there are not 
enough jobs for everybody to get one, and especially 
to get one soon. There may not be enough land 
for a good garden, and a garden takes some time 
to grow. It may also be a long way from the house. 

THE CHILD FROM A BROKEN HOME IS 
OFTEN MALNOURISHED 

9.17a Children coming too close togetker. You 
will remember that in Chapter 7 we saw how a 
child needs his mother’s milk until he is eighteen 

. months or two years old. Anything which stops 

him getting this milk is bad for his nutrition. One 
of the things that may stop him getting this milk 
is his mother becoming pregnant again. Although 
it is quite safe for a pregnant mother to go on 
breast-feeding her child, she makes less milk, 
and many mothers do not want to breast-feed. 
Besides, a mother’s own nutrition may be harmed 
when she has two people to feed besides herself- 
one at her breast, and another in her womb. Thus 
it is bad for a mother to become pregnant while 
she is still breast-feeding. It is bad for her own 
nutrition and that of her child. 

If we are to prevent a mother becoming pregnant 
while she is still breast-feeding, there must be a 
proper space, or birth interval, between the, births 
of each of her children. This birth interval should 
never be less than eighteen months, and in the 
poorest families it should be two and a half 
years, or even three. But many mothers these days 
have children every year, which is bad for their 
own nutrition and the nutrition of their families. 
Why does this happen when it did not happen so 
often before ? 

A SHORT BIRTH INTERVAL BLOCKS 
THE FOOD-PATH 

In the old days in Zambia, and in many other 
countries, proper child spacing was thought 
important. People thought it bad for a woman to 
have a child every year. After she had had 
her first baby she was helped to space her children 
by tying special ‘medicine’ round her body. 
Sometimes she was given a string and told to tie a 
knot in it at the end of every week, starting with 
the week at the end of her period. She was told to 
‘jump the third knot’, either by going on a visit 
herself, or by sending her husband out hunting. In 
these, and other ways, mothers spaced their children 
in the old days so that there was a proper birth 
interval. These ways used to work quite well, because 
the man was also taught what he should do. 

But the old ways are changing. Women are not 
taught these things as they used to be. Besides, 
men seldom have more than one wife, as they 
often used to. The result is that children are not sq 
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Careless, close planting 

welI spaced as they once were, which ;;elps to 
cause mahmtrition. 

What can we do? Fortunately, many new and 
much better ways have been found by which 
parents can have children only when,they want to. 
These good new ways are called fpmily pbtuulng, 
and people should be able to get them at every 
hospital and health centre. They are described in 
Section 1 I-22. Family planning means stopping 
children being conceived (coming alive in the womb) 
unless the parents wish. 

9.17b Tcb4J many CbudrelL We have just seen 
that children coming too close together-too 

1 

.phere is too short a birth 
interval between these children, 
!t is onlv &out a year 

9.17b 

A bad harvest 

Too many children, too close 
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short a birth interval-is bad for nutrition. Too 
many children in a family can also be bad for the 
nutrition of that family and of the country. 

It is easy to see that children will be malnourished 
if there are too many of them, ‘and not enough 
money to buy food. But having too many children 
is tied to many other blocks in the food-path, 
besides lack of food for them. Having too many 
children is closely tied to lack of jobs. As we have 
just seen, this is a serious block in the food path. Let 
us say, for example, that a man and his wife have 
seven children, that two of them die and that five 
of- them grow up to have children of their own. 
This means that, whereas there are two parents 

eldest child 

malnourished 

A wrecked family 
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Careful planting 
- __ _ 

A rich harvest 

now, there are going to be five living children, 
or more than twice as many children as there are 
parents. .When these children marry and each of 
them has five living children in their turn, there 
will be more than six times as many grandchildren 
as there were grandparents. When most parents 
have as many children and grandchildren as this, the 
number of people in a country grows very fast. This 
is happening in many countries of Africa, which 
now double the number of their people about every 
25 years. Thus, if a country has four million people 
now, it will have eight million in 25 years’ time. 

When a country grows as fast as this, it is 
difficult to build schools, hospitals and clinics 

fast enough, or to build enough factories and 
offices to give people paid jobs. For every job that 
is made in an office or factory, or on a good farm 
with tractors and machines, at least K5,OOO has to 
be spent to give the worker a place in which to 
work and the tools and machines he needs. Most 
governments do not have enough money to provide 
these kinds of jobs fast enough. This means that 
many people cannot find paid jobs. They can, of 
course, stay in the rural areas or go back to work 
there, but many of them do not want to do this. 
So towns grow fast, and there are too few schools, 
jobs, clinics and houses. People have to have 
somewhere to live, so they build houses for them- 

eldest child 
there is a 
proper birth 
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0 
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selves in the shanty-towns. They have to have 
something to eat, even if they have no job, so 
they eat the food of their relatives, or sometimes 
become thieves. The food-path for their relatives 
is blocked, and if food is stolen from the fields, 
people may not trouble to plant it. 

Many parts of Africa have much land and few 
people, so it is often thought good for the number 
ofpeople to grow fast and quickly fill up the empty 
bush. This might be right if people stayed in the 
bush, and if they did not come to the shanty-towns 
and want paid jobs. It might also be right if they did 
not want schools, roads, hospitals and clinics. 
But everyone wants these things. It is therefore 
important that the number of people in a country 
should grow more slowly, so that each person can 
have the job, school and clinic that he needs. 
Family planning helps the numbers of people in a 
country to grow more slowly, because it allows 
there to be a longer time between one child and 
the next, and families can be smaller. 

The number of people in a country must stop 
growing some time because in the end there would 
be so many people that there would not be enough 
room for each of them to sit down! The number of 
people must stop growing long before this, and 
there must be a right, or best, number of people 
for a country. This is the number that will give each 
person the best life. It is difficult to know what 
this number is, and family planning does not stop it 
being any less than it should be. Family planning 
does, however, make it possible for the best 
number of people in a country to be reached 
more slowly than at present. Let us put it in another 
way. It is not the total number of people in a 
country that stops them having a good life. This 
can, in time, be large. What does mutter is that the 
rate (speed) of growth must not be too fast. 

If only the number of people in a country could 
grow more slowly, each person could have a 
better life. He would have more chance of a place 
in school, a paid job, or a bed in hospital when 
he was ‘ill. Several blocks in the food-path would be 
removed,, and his nutrition would be better. This is 
one reason why family planning is so important, 
and why every clinic should be able to tell mothers 
and fathers about it. In the old days it used to be 
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necessary for families to have many children, 
because so many of them died. But already more 
are living, and as we prevent malnutrition even 
more will live. If each of those who live is to have 
a better life, and especially a place in school and a 
job, fewer children must be born and the number 
of people in a country must grow more 
slowly. 

9.18 Unfair shares of food. A mother may 
grow or buy enough food and she may cook it well. 
But her younger children may still become mal- 
nourished because they do not get their share of the 
family’s food. A young child needs a lot of food 
for his size; he eats so slowly that the rest of the 
family, especially any ‘relatives’ or ‘lodgers’, may 
have eaten everything before he has had enough. 
In many families it is the father who gets the 
biggest share of the food, especially the protein. 
As we have seen, meals like this may be a competi- 
tion to see who can eat the fastest. The youngest 
child always loses this competition and thus does 
not get enough to eat. 

This is an important block in the food-path, even 
in families who buy and cook plenty of food. You 
read how young children should have a plate to 
themselves, how their food should be mixed, and 
how they should be helped to feed themselves 
with a spoon. By doing these things one of the last 
blocks in the food-path can be taken away. 

9.19 Mothers not knowing the best way to feed 
their young children. Many mothers do not know 
the best way to feed their children. They may not 
give their children porridge until they are seven 
or eight months old, and do not know that children 
should start eating porridge at the age of four 
months. They may not add any protein food, such 
as groundnuts, to the porridge. They may only feed 
them once or twice a day, and do not know how 
important it is to feed them three or four times a 
day. There are several reasons why mothers do 
these things. One of them is that they do what is 
their custom, and do not know that there is any 
better way of feeding children. This block in the 
food-path can be removed by teaching mothers to 
feed their children better. 
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9.20 Diseases which waste f&xl and stop the body 
using it. A child may be ill with measles, 
whooping cough, diarrhoea, worms or other 
diseases. His illnesses may make him not want to 
eat, and because he does not eat he becomes 
malndurished. Measles is a good example, because 
it makes a child’s mouth so sore that it is painful 
for him to eat. If a child has diarrhoea, the food 
that he has eaten may go out of his body again in 
his stools. If he has worms, they may eat some of 
the food he has eaten and stop him getting it. 
Diseases like these are therefore the very last of all 
the blocks in the food-path, and they have to be 
removed. Children can be given special medicines 
called vaccines to stop them getting measles. 
Children do not get worms or diarrhoea ii‘ they live 
in a clean place, where people use pit latrines, and 
are given clean food and clean water. - 

MORE ABOUT THE BLOCKS ON 
THE FOOD-PATH 

9.21 Tied together like a spider’s web. MUllJ 
of the blocks in the food-path are tied to one another. 
Bottle-feeding and the wish to have prestige are 
closely tied together. Custom is tied to many blocks 
in the food-path, such as beer drinking, the way 
the fields are planted, and how children are fed. 
Lack of knowledge is tied to bad budgeting as 
well as to the wrong ways of feeding children. 
Diseases both stop people working hard and stop 
children eating. From these examples you can 
see that blocks in the food-path are tied to one 
another in many ways. It is as if they were tied 
together like the threads of a spider’s web. 

9.22 Manyblocksattbesametime. The food- 
path is usually blocked in several places at once. 
Sometimes one block is the main cause of mal- 
nutrition, sometimes it is another. In one place 
one year insects may destroy the crops, block the 
food-path and cause malnutrition. In another 
place, or in another year, heavy rains at the wrong 
time spoil the crops. Sometimes drought (lack of 
rain) blocks the food-path. Occasionally, war blocks 
the food-path very seriously indeed. Usually, there 
are several blocks at the same time. In Lusaka in 

many of theso blocks on the food-path 
are tied to one another as well as to 
lack of knowledge 
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1970, for example, malnutrition was partly due to 
too little of the right foods being grown, partly 
due to the big profits made by wholesalers and 
retailers, and partly due to mothers not knowing 
the best ways of feeding their children. Fathers 
without jobs, too much beer drinking, and bad 
bottle-feeding are further blocks on the food-path, 
which also help to cause malnutrition. Towards 
the end of 1970 the very bad harvest in the previous 
year became a very serious block in the food-path. 
The harvest was one of the worst there had ever 
been, partly because of lack of rain, and partly 
because many of the big maize farmers had left the 
country. Much maize had to be bought from other 
countries, but there was still a great shortage in the 
rural areas. Each time and each place thus has its 
own special mixture of blocks. 

- 
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MOST MALNUTRITION IS THE RESULT OF 
SEVERAL BLOCKS IN THE FOOD-PATH 

9.23 Many things block the food-path for some 
children. Just as malnutrition in the community 
may be caused by many blocks in the food-path 
working together, so also many things may combine 
to block the food-path of a particular child. Here, 
for example, is the true story of how one child in 
Lusaka came to be very malnourished. He was 
found at home because his family did not think 
itim ill r;ari~gii IO take him to a clinic. 

David was exactly two years old. He weighed 8.3 kg 
and had an arm circumference of 12.5 cm (a well-nourished 
child of this age weighs 12.5 kg, and has an arm circum- 
fereace of about 16 cm). He did not look too malnourished 
until he stood next to a well-nourished child of the same age, 
when he was seen to be much shorter than he should be. 
His arms were thin, his head looked too big for the size of 
his body, and his stomach was swollen. time of the hairs 
on his head were nale. His skin was a little Dale. and his 
legs were thin, bui not swollen. He looked &d and spent 
most of the time sitting quietly in someone’s lap, and not 
@wing. 

Hii mother was away out of town looking after her 
mother who was sick in the village: so he was being looked 
after by his great-grandmother, a very old lady &ho was 
near& blind. David’s areat-arandmother did not think he 
was aI, but she was wo&d &cause he was not eating well, 
and she tried to feed him extra bits of bread and IIS/I~MI 
between meals. 

Dnvid had one elder brother, Joseph, who seemed quite 
‘well nourished, and a younger sister, Joyce, aged three 
months, who had gone to the village with her mother. 
As soon as David’s mother had become pregnant with 
Joyce, she had stopped breast-feeding hi. She had tried to 
‘bottle4” him, but his great-grandmother said that he 
had oaly been bottle-f& for three days. 

David’s father had left his mother, who was trying 
to get a divorce. The family were living with David’s 
IID& a retail vegetable seller, who was very often drunk. 
He gave the family K3 each month for maize meal, but 
almost no other money. When the family were visited, 
the uncle was away, and the great-grandmother had no 
money. They lived in a small two-roomed mud house without 
windows in a shanty-town. The family had two pots, a small 
table, two chairs, a broom, an empty tizzy dri& bottle and 
almost nothing else. There was no fuel in the house. The 
bot season was beginning and the wells in the shanty- 
town were starting to run dry, so water had to be carried 
for over a mile. 

Great-grandmother said she gave David bread and tea 
in the morning, and porridge twice a day. Sometimes they 
bad a relish of green leaves, and although he sometimes 
lnul dizzy drinks, he never had relish of meat, milk, eggs, 
Bsh, tins or groundnuts. 

David had never been to the under-fives clinic, even 
tboagb it was only two kilometres away. and a doctor 
bad told his mother to take him there. David’s mother 

had said she thought it was too far to walk, 

We see from this that David was very much 
underweight for his age. Although his hair was that 
of kwashiorkor, and he was sad and did not run 
about, his skin was healthy and he had no swelling 
of his legs. He was not thin enough to be a real 
case of marasmus. He was thus a very underweight 
child who was showing the beginnings of 
kwashiorkor, and who might get it properly at 
any time, especially if he got measles. Many things 
were blocking his food-path. His parents were 
divorced, the family were staying with relatives, 
the worker of the family had not got a good job, 
“--iA of:;;; got drunk ibitli money that should have em.” 
been spent on food. His mother was away in the 
village and he was being looked after by an old 
blind, great-grandmother, who could not feed him 
well. His mother had stopped breast-feeding him 
when he was only a year old, because she had 
become pregnant again. He was not fed often 
enough, no protein was added to his porridge, he 
did not have a plate of his own, and he was not 
helped to r;led himself with a spoon. There were 
thus very many blocks on his food-path. 

The most dangerous time for malnutrition in 
many communities is during a child’s second year. 
That is between his first and second birthdays. You 
can see from the story of this child how many 
things can block his food-path at this age. Breast- 
feeding is ending, he is not big enough to eat like 
the older people in the family, and yet he needs 
much protein and many joules for his size. 

If you are a health worker, you will see many 
malnourished children. Whenever you see a child 
with kwashiorkor, or marasmus, or even an under- 
weight child, try to find out I+ he is malnourished 
-what are the blocks on his food-path? The 
diagnosis of a malnourished child is not complete 
until the blocks on his food-path have been looked 
for and listed. 

WHENEVER YOU SEE A MALNOURISHED 
CHILD LOOK FOR THE BLOCKS ON HIS 

FOOD-PATH 
.- 

9.24 Health education can remove many blocks. 
We have mw made a long list of blocks 011 the 
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I food-path. When we look at them we see that many 
of them are due to people doing tltings in the wrong 
way for good Jtealth. Another way of saying this is 
that people behave in the wrong way for good health. 

We must be careful about using the word 
‘wrong’. It has different meanings, and they are 
important. Some of the things that we say are 
wrong are those that most people say ought not 
to be done, like stealing. Most of the blocks in the 
food-path are not like this. People are doing what 
they think of as the ‘right’ thing. They may be doing 
things that most people do in their tribe and 
country, such as feeding children plain porridge. 
Also, when women stop breast-feeding when they 
get pregnant, they may be doing the right thing for 
their custom. We can say it is wrong because we 
have found that it is bad for the health of children. 
We should not therefore blame women for doing 
these things, even though we try to teach them 
differently., 

they are drunk. Agricultural and nutrition educa- 
tion often try to do the same things. For example, 
when we teach a farmer how to grow better 
groundnuts and eat more of them, we are teaching 
him both better agriculture and better health at the 
same time. Health education, especially nutrition 
education, is of such great importance that it is 
why much of this book, especially the next chapter, 
has been written. 

Other blocks are due to people doing new things 
that everyone else is doing, such as drinking 
bottled beer or feeding children from bottles. 
Someone may have told them that these things are 
good, and it even says on the outside of many milk 
tins how good the milk is for bottle-feeding babies! 

Many of the blocks in the food-path are examples 
of behaving in the wrong way for the health of the 
family, even though many of the wsrys seem ‘right’ 
to the people who do them. Thecz blocks can be 
removed, if we can persuade people to change 
their behaviour, and to do the right thing for their 
own health and that of their families. This is called 
nutrition education, and it is the most important 
way of fighting malnutrition. 

HEALTH EDUCATION IS USUALLY THE 
BEST W-4 Y OF IMPROVING NUTRITION 

Nutrition education is only part of the much 
bigger subject of health education, which tries to 
prevent diseases of many kinds by persuading 
people to change their behaviour. Health education 
also tries, for example, to prevent death on the 
roads by getting people to change their behaviour 
by fastening their safety belts, and not driving while 

We have now thought about the many things that 
block the food-path in the community, and how 
several of them can join together to cause mal- 
nutrition in a particular child. We have also seen 
that many blocks in the food-path can be removed 
by nutrition education. Now we can put together 
much of what we have learnt to make the 
community diagnosis. 

THE COM’MUNITY DIAGNOSIS 

9.25 How much malnutrition is there? What are the 
blocks in the food-path? In Section I .5 you learnt 
how we could find out how much malnutrition there 
is itI a community. One way to find this out is to 
weigh many children under five years old, and to 
see how many of them come below the lower line 
on the road-to-health chart. Another way is to 
find out how many children between the ages of 
one and five years have an arm circumference 
of less than I4 cm. These are only very simple 
ways of measuring the malnutrition in a 
community, but they are useful ones. 

If we find that a community has many mal- 
nourished children, the next thing to find out is 
why they are malnourished. When a sick person 
comes to see a doctor, the doctor talks to the 
patient, looks at him, and then does various tests. 
He first tries to find out how sick the patient is, 
and then why he is sick. This is called making a 
diagnosis. When we find how much malnutrition 
there is in a community, and then why there is 
malnutrition, we can say we are making the 
community diagnosis of malnutrition. 

The amount of malnutrition in one district 
differs from that in another, and it may change 
from one year to another. In the same way the 
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blocks in’ the food-path will differ from district to 
d&&.%&&m year to year. The community 
diagnosis *of mirlnutrition will thus be diferent at. 
djgerent times and in diffkrent places. For example, 1 
it will be different in Dar es Salaam in Tanzania, 
in Serowe ia Botswana, and in the Namitambo 
district of Malawi. In all these places it is likely to 
differ in 1977 from what it was in 1972. 

It is quite easy to find out how much mal- 
nutrition there is in a community. It is also not 
difficult to give a list of the things which are causing 
it (the blocks in the food-path, as we have called 
them), and to say how bad we think each one is. It 
is however very difficult to measure exactly how 
serious each block is, and we shall not try to do it 
here. Even so, we can make a very useful 
community diagnosis of malnutrition by finding 
out how much malnutrition there is, and then 
thinking about important blocks in the food-path 
for the district in which we live. 

You can now start to make the community 
diagnosis of malnutrition in the district in which 
you live. If you think carefully, you will probably 
find that you already know many of the things 
that you need to know. You will know if lack of 
rain is a problem in your district, or if the roads 
are bad. You can get help in making other parts of 
the community diagnosis by *asking special 
questions and looking for the answers. 

Many of the questions needed for making the 
community diagnosis of malnutrition can only be 
found by visiting families in their homes. Some 
questions can only be answered by a doctor or 
medical assistant, or by visiting hospitals and health 
ceiitres. Other questions can be answered by the 
ag&rltural department. You can find out how 
much malnutrition there is in a community by 
doing a nutrition survey as it is described in 
Section I .6. 

9.26 Questioning the family. Before you do 
this, you must choose which families to visit: 
A community is made of many families, and each 
one will be different. Some may be very poor, and 
some not so poor. In some all the children will have 
died, and in others they will all be alive. If you 
just go from any house to any other house, you 

may choose the richest houses, or those with the 
most children playing outside them. Because you 
notice these houses more easily, you will not choose 
the houses fairly. The best thing to do is to visit 
every house, and if this is not possible then to 
give each house an equal chance of being chosen. 
The best ways of doing this are rather difficult, 
but quite a good way is to visit, say, every fifth or 
every tenth house in the village. 

Start by visiting the chief or headman of the 
village, and telling him who you are and what 
you want to do. When he understands why you 
have come, he will probably let you visit the 
families in his village. The next thing to do is to 
observe, which is only another way of saying 
‘look carefully’. Look around and notice all you 
can about what anyone is doing that may have 
anything to do with the food-paths. Are the gardens 
good or bad? What is in the food stores? Are 
people drinking or working? What do you see 
when you get inside a house? How much food is 
there? What cooking pots are used? If any of the 
family are eating, who is eating, and how are 
they eating? If you look carefully you will soon 
learn a lot about the food-paths and what is 
happening to ihem. Remember, when you see 
something happening you know it is happening. 
When you ask someone a question, the answer 
may or may not be true. . ,! 

After looking, the next thing to do is to talk to 
people and ask questions. Asking questions in this 
way is called ‘holding an interview’. There are 
very many things that you may want to know, and 
later on in this section you will read many questions 
that can be asked. You cannot ask everybody all 
the questions at one time. How many questions 
you can ask will depend on how much time you 
can spend, and you will probably have to choose 
to ask only a few of the more important questions. 
It may perhaps be possible to ask some of the 
other questions later on at another visit, or to ask 
different families different questions. Make a list 
of the questions that you want to ask, write down 
the answers the people give, and make notes on 
what you see. When you are asking questions try 
to make a conversation out of them instead of just 
a list of questions. This will be more interesting 



for the families you Crisit, and you may get better 
answers. 

It is not easy to get true answers; so if you are 
not sure an answer is right, try asking it later in a 
different way. Perhaps, for example, you do not 
think that a mother is right when she says she 
feeds her child three times a day. Later on, ask 
her what times of day she feeds her child. If she 
does not give three different times, the answer to 
one of these questions must be wrong. Mothers 
may try to please you by telling you what they think 
yqu want to hear instead of what they really do. 
They may also not be able to give the right answers 
about the quantities of the things that they buy and 
USC 

People do not like answering some questions. It 
*. ,$’ 2:. 7 may be difficult, for example, to get the right 
T$ answers from them about how much money they ,^ 

have to spend, or about the children who have 
died. You have to be very careful when you ask 

ii these questions. It may be better to ask a mother 

: i. how many children she has had, and then how 
I$:: I _” many are still alive. if a woman does not want to 
I;,? answer questions, .do not force her to give an ., ; :_*- _, ( :,- answer, as she may just guess so as to get nd of you. 

1 :- ,“! Most women are pleased to talk to people who 
b are interested in them and their children. 

The questions in the list below tell us the kind of 
things th?t we need to know about the food-paths 

I : 
,; within a family. It will not be possible to use them 
rI exactly as they are, and you will have to change 
.: them to make them easier to use. You will, for 
; example, have to ask separately about each child 

in the family. 
.‘. ., Int f educing yourself to the jkmily. First of all 

tell the people in the house who you are, and why 
you have come. Tell them you are interested in the 
feeding of children, and would like to ask them a 
few questions. Make people feel that you have come 
to learn about their difficulties and not to criticize. 
Try to see that everyone sits down during the 
interview. 

‘. 

‘_ 

Take the name of the head of the house and the 
address of the house if it has one. Ask who lives in 
the house, how they are related, and what jobs 
people do. 

Some general questiorrs ubout food. Where 

.,, 
,: ‘ ,, -3 

does the family get its food from? How much is 
bought, grown, picked from the bush or fished 
from rivers? What sorts of food are eaten and 
how often? What kind of meals do the family eat 
during the day? Do people eat together or separa- 
tely? How many people in the house are eating 
from the same pot ? How much is cooked for 
them all? How does the food they get differ at 
different times of the month, and at different times 
of the year? What food have the family eaten in 
the last twenty-four hours? Many people can 
remember this far back. Few can remember any 
further. What visitors or relatives are living in the 
house? What do they eat and how are they given it? 
How much alcohol is drunk? When is it drunk, and 
by whom? 

Tile chiklren. What are the ages of the 
children ? How many children has the mother had ? 
How many are alive? How old were those who 
died? What diseases caused them to die? When 
was each child given his first porridge? Is any 
protein food added to this porridge’? Is milk ever 
given to children? Are any children bottle-fed? 
How is the feeding bottle washed and sterilized? 
What is put into the feeding bottle? Have the 
children got road-to-health charts? Are they on the 
road to health, or below it? How much do the 
younger children weigh? What is the arm 
circumference of the children between the ages of 
one and five? Weighing children and measuring 
their arm circumference are not usually part of an 
interview, but they are useful things to do when 
you are interested in the nutrition of a family. 

How do the family eat their evening meal? What 
meals do the children have each day? How often 
are they fed? What do they eat? Do the parents and 
children eat together? If the family does not eat 
together, how much of each food is put on the 
husband’s plate, and how much is left for the rest 
of the family? Do the younger children have a 
plate to themselves? Who helps to feed the younger 
children? Do they use spoons, or do they try to eat 
relish with their fingers? Are the porridge and relish 
mixed together for them? These questions are 
important, so try hard to find out how much food a 
young child gets each day, and how he is fed. 
One way to find this out is to ask a mother what 
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she fed her young child on yesterday. Best of 011, 
try’ to see yourtg children pating. You will then see 
what happens for yourself. 

How far do children have ‘to walk to school? 
Do they have breakfast before they go? Do they 
get any food in the middle of the day? 

LEARN FROM FAMILIES BEFORE YOU 
TRY TO TEACH THEM 

What are the local names for kwashiorkor and 
marasmus? If there are local names, what does the 
mother think caused them? 

Some important customs. Are children sent 
away to stay with relatives, such as a grandmother? 
How do these relatives feed them? What do people 
believe about breast-feeding and the time a child 
should be taken from his mother’s breast 3 

Are there any foods that a pregnant mother 
should or should not eat? Are there any foods that 
children should not eat? Are women free to try 
new methods of looking after children, or do 
they have to ask their husbands or some other 
member of the family before making any changes? 

What new ways of eating and cooking has a 
mother learned in the last year? Where has she 
learned them? To whom does she go for help and 
knowledge when-she needs it? 

Cooking, fuel aud water. How does the 
family cook? What local recipes are there? A 
recipe is a way of cooking something to eat. What 
cooking pots are used? Is there a pestle and 
mortar or a sieve in the house? What fuel is used? 
How is it bought? What does it cost? Where does 
the water come from? Who carries it? 

Mainly for people in towns-the buyers of food. 
How much money does the husband earn? Many 
husbands do not tell their wives this, and you 
may have to try to see the husband himself. 
How much money does the husband give his wife 
to buy food? Many women find it difficult to 
answer these questions, so it may be better to put 
them late in the interview, when she knows you a 
little better, and is more used to answering 
questions. You may not get answers to these 
questions, and may have to guess from the 

husband’s job how much he earns, or guess from 
the look of the house whether they are rich or poor. 

Who buys each kind of food? You have already 
asked how many children there are in the family. 
Now you will be able to work out how much 
money is spent on food for each person. How 
does this compare with what you found in Sections 
6.7 and 6.8? Does the money last all the month, 
or does it run out in the third or fourth week? 
Do families get ‘credits’ or ‘balances’? Do they 
pay extra for these? People are often very shy about 
answering this. 

Are large or small quantities of food bought 
each time? Does the mother understand buying by 
weight and volume? Does she know what is meant 
by grams and kilograms, or pounds and ounces, 
or litres and pints? 

If the family is in a town, do relatives bring in 
any food from the country? Does the wife have a 
garden? What do they grow in it? 

Mainly for villagers-the growers of jbod. 
Have the family got a garden? How big is it? 
What foods do they grow ? How much was grown- 
last year for instance? Who works on the garden 
and at which times of the year? How long do they 
work for? Which members of the family do the 
various jobs in the garden? Who clears new land 
for planting? Have the crops had any diseases? 
If they grow cassava, how big are their cassava 
gardens? Are they digging up their cassava when 
the gardens are one or two years old, or are they 
able to leave it until the roots have got bigger 
when the garden is three or four years old? 

What foods are got from the bush? 
Have the family any cattle, pigs, goats, pigeons 

or hens? When are they killed? Who eats them? 
How many eggs do the chickens lay? What happens 
to these eggs? Are the cattle and goats milked? 
Have the animals had any diseases? 

What foods are sold? How much food is sold 
and how much is kept for eating? 

How are foods stored? Do rats or insects eat 
any of the foods while they are stored? 

Witat do the family think they need? These 
are sometimes called the family’s ‘felt needs’, and 
it is important to ask for them. You may find 
that the children of the family are malnourished, 
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and yet a mother may not say that she wants 
more food for her children, because it is not one 
of her ‘felt needs’. 

Giving the family a chance to ask quextiotw. 
When you have asked the questions you wanted to, 
it is only fair to give the people you have been 
talking to a chance to ask you some questions. 
Many mothers are very keen to know how they 
can feed their children better. You may be able to 
tell them from what you have read in this book. 

Last of all, when you leave, do not forget to 
thank the family and say that you look forward to 
seeing them again. More is said about visiting 
families in Section 9.30b. 

THAEIK THE PEOPLE WHO ANSWER YOUR 
QUESTIONS 

9.27 Questioning the agricultural department. 
Many of the blocks in the fobd-path concern the 
agricultural department: so see if they can answer 

9 - 10, Have the family got a garden ? 

these questions. These are only some of the 
questions that need to be asked and answered. 
From what you have already read, you will easily 
be able to think of many more. An agricultural 
assistant, or agricultural officer, may be able to 
give you the answers to them. 

Is enough land being cultivated? 
Are people growing the right crops? 
Are people growing the best varieties of crops? 
Are fertilizers being used in the right way? 
Are insecticides being used in the right way? 
Are the fields and gardens being dug and planted 

as they should be? 

9.28 Questioning the medical department. A 
doctor, a nurse or a medical assistant may be able 
to tell you the answers to some or all of these 
questions. You may already have found the 
answers to some of them in Sections 1.5 and 
1.6. 

About how many children died partly or wholly 
as a result of malnutrition last year? 

How common is kwashiorkor in the area? 
How many cases were seen in the hospital or 

heaith centre last year? 
How common is marasmus in the area? 
How many cases were seen in the hospital or 

health centre last year? 
How common is marasmic kwashiorkor? 
How many cases were seen in the hospital or 

health centre last year? 
Remember that children may die without going 

to the hospital, and that many underweight 
children do not go to under-fives clinics. You may 
be able to find out more than the hospital knows 
by visiting people at home and weighing 
children. 

How many underweight children are there? By 
this we mean how many children are there below 
the lower line on the road-to-health chart. HOW 
many one- to five-year-old children are there with 
an arm circumference of less than 14 cm? If YOU 
have not already done so, can you find this out? 
See Sectixs I .5 and I .6. 

What diseases are there’in the district that make 
malnutriGon worse or are made worse by ml- 
nutrition? See Section 2.3. 



-ON IN THE CoMMum 
in the‘dktckt are below the r-d to Not enou@ -NH 

9.29 

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

. . . . . . . ” . . . . . . . . .._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

. ..-........... “.: . . ..-.. . . . . . . . . . . . . . . . . . . . . . . . . . . .._. . . ..- . __ I 

(g.- -_ 
Y. i-- The Food-Path 
:; _y- 
F’. -_ I, 
f 

9.29 Making the .commmity diagnosis of mal- THESE BLOCKS IN THE FOOD-PATH CAUSE 

i. 
I ,I lWtitiO&t. 

MALNUTRITION 

1, 
We have already seen that it is not 

too difficult to measure how much malnutrition 
Removal 

The I, Removal by health 
‘Q there is in a community, but that it may be very importance possible education 

tlicult to measure how serious each of the blocks Block ifl thef*OdPath 
of fhe 
block 

by health 
education :;<I$ 

,. in the food-path is. You will have been able to J. 
p eop e 1 t oo sick to work hard . . .._.................. 

3 m&sure some things, srlch as the percentage of 
ren in a village. If you have 

Too many peop,e and not 
enough land .* . . . . . . . . . . . . . . . 

. Vi&d many families (Say, more than 20) YOU Will 
be able to count how many of them do such things 

Men not working enough 
in the fields . . . . . . . . . . . . . . . _ .._... 

asusing feeding bottles, or-how many of them run Not enough land cleared 
-out of groundnuts before next year’s harvest, or for planting 

how many of them eat cassava only instead of soi1 erosion -.- . . . . . . . . . *... . . . . . . 
maize. Always try to measure things when you The wrong crops grown . . .._...._.“...._.... 

1. But there will be many things that you cannot The wrong varieties of 
cure, such as how difficult transport is, or how crops grown . . . . . . -.... . . . . . . . . .,.. 

d &F roads are. All you will be able to say is Fields dug and 
y’ how important they seem to be, and planted in the wrong way . . . . . .._......_._._.... .... *. ...... . ..... ...... 
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Block may or may not be important, 
,-*n’t know 

Plant and animal diseases .,,......,“,...” I._ 
i, se=. f “. /&*;~- ypg;- I Block 3s there but of little importance + 

Other kinds of farming 
which could be done better . .._..............,. 
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cy Bl&k very imp&@nt 
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,i 1 I )’ )’ ‘. TABLE 21 stores 
il.. ,,$ I ,TbecQnaaity~ofMaInutritfoa Rati~~cl~ spoiling the . . . . . . . . . . . . ..*......... .  .  .  .  .  .  .  .  .  .  .  .  *  .  .  .  .  .  .  .  “ ”  

p&;-- _’ --^--....-.........“....~...... Date ---“-.““““‘-‘“---‘““-’ Not enough roads _...“._.._...... 

I;~. 
+% of F tq &&ar-old chiMren have an arm Not enough ma*ets “. ..... ..- .. . “._.” ..- .................... ” .................... I 

wF^3 large nrofits bv I. &+, chiidmn died of +utrition in the hospital iast ‘“: 

I 
.fhol&al&s and ietailers 

Bad budgeting VW....“...... - 
ltfe last year. 
~~---7on/quite commonlvenf com- Wasteful shopping 

. . ..--....- cases Of marasmus in the h&pita1 
w snar. 

&tt]e-f&ing 
:n/mmmonlqu?e comm?n Adz;ttiskthe wrong food 

&ent kinds Lack of fuel , 

t 

pg&&t& * a&- &j&g*- I----’ -- ,=-- --_- I_ ^ 
,$$, Broken families 

I 
I 



Faa~ilics too large for one 
wage earner to feed _............._..... _ ............Y.YY . .- _.-... - _._” 

BirththEa commonly --............ . . ..“....“...” . . . . . . . . . . . . . . . . . . . . . . “_.I 

‘I 
\ 

i, 

Not enough jobs .. . . ..-............ .._....“......“. ... ............ -..“..” L 
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- - I_  - - - * . 1 - - . - - - -  - - - . _ -  “ . - - . . _  .  .  .  .  I  .  .  .  .  1 - - . . _ “ _ . . ”  

-..--...“.....----I-- --.“...“.-.- II---.-- __..“” . . . . . . . . . . 

w-.-p . . . . . . . . . . . . “----- ------ . ..I ..,....... _.- 

Alcohol blocks the food- 
path in these ways 

. . ..“uIY....“...Y.........I--...... I..._ . ...” . ...” . . . . . . . “.I.._“_ - --.- ^_..I 

--l--............“.” . . . . . “..^” .“-1--- --._--- .“...” ..,........ “... 

VW---...“.......“..........-- -.---- ---- . . . . ^...... . ..-. . . . . . . . . -....- 

Thesediseasnrareseen 
that make malnutrition 
worse 

. . . . ..-..----................” . . . . ..“““._ --1-.1- -.-- --.-.- . . . . . . . . . . . . . . . . . . . . . . . . 

--...wl..........l----- -“.---.” . . . . “...-.“.“..I “.Y..-..“..^.- 

v..“---- ------- .-_.-- _....^ --.--- -- -.... - --.... 

The f&-path is blocked 
in these other ways 

-m--w......-....-...... ---I --.--“-..” -..-.-” . . . . . . . . . . . . 

--.----......--- - .“--““..“...“. .-“..-..” .“. ... . -- ..-. . ..^ ...... 

-----......“..“...... . ..“. .... ^“._ “--.-..- l_ ----I -....- - ........................ 

It may help you to complete the community diagnosis of 
malnutrition in your diskrick if you make a list of what you 
think are khe most imporkank blocks in the food-path. 

T&e ten most important blocks in the food-path 
in the - ._.- _..I --.._.._ I^_ district are as follows: 

1. -“l-.a....-.-.... -._-__.----___“_-“- ._.....,” . . .._.... 

2. ---1_--“....-.....“.” -... __..I” . . . . . . . . ̂ .-_.. ---...- . .._..._^._ 

3. -“-.“-“.-“.l.-“...-l-----------.--”-”.-.”.”.,. 

4. ......l-.....m- ----. . . . ..“““.....““........i . . . . . . . .-.... “I .-..-...-..-.. -. .---- 

5. -.-...- “.“.-“-1------- -.----. ---..” -.--.. “““__ 

6. ----...... -... “” _..._” .--...... --.._“-..-^.” -..-.--.-- “- 

7. .?...._” . . ..-.-...... .L----, -----. I --.-. “.-” . . . . . . . . . ..._” . . . . I . ...” 

8. -----.“-_“.--.--“__----.------” -_.-.-.-- 

-9. . . ..I . . . . ““.“.--l- ---I- _--..“-.“-..“...” . . . . .“...-...._. . . . . . . . ..“....” . . . . . . 

In this chapter we have been studying why there 
is malnutrition in a community. What we have 
really been studying is what is called the ecology 
of malnutrition. The ecology of something is the 
study of how it fits into, and is related to, the rest 
of what goes on in a community. 

After doctors have diagnosed patients, they try 
to cure them. Now that we have made the 
community diagnosis for our district, we can think 
first of how the family and then of how the 
community can cure themselves. This is what the 
last two chapters are about. 

9.30 THINGS TO DO 

(a) How many blocks can you find in the food-path? 
If you visit families carefully and go and see them 
often, you will soon get stories like that of David 
in Section 9.23. These can either be read out in 
class or handed round on a duplicated sheet, and 
the class asked to list all the blocks on the food-path 
that they can find. They can then discuss what they 
might do about them. Here is a story that will 
do as an example-but it is much better to find 
your own. 

Huiet~tbeBrstchildofthesseoadwIfeofani~t- 
WAtdUtMUl liviag in a h!uIka sllaaty-towa and ealniag 
K48amoath.Wheashewasfirstsee4h~~was17moatbs 
~gw~gbed7.9kgandbad aaarmcu’camf~ of 

ha& 011 Ha&t’s fat& bad lived ia tbs village, where 
he bad bad two wives, tbe 6rst of whom he bad divorced 
~t~~orhcrchWrmhpddled~~theywereayePr 
old. Afta two yam in towa, be had scat for his second wife 
aadHarW,wl1owastl1en16mo&bsold. 

Harkt bad never beea a bealtby c4lld. Sbe bad had 
mea&sattbeageof10moathsand!mdhadd&rrboea 
arostoltktimbeversinee.FIRt,an841ilgobpdtrkdto 
afroherbymakiagaitsoaherchest,ltutthisbadnot 
helped. (A ngungu is oftca called ‘a traditioaal practitioaer’.) 
WknsbeurivcdLtormbsrfa~~daext~bertoa 
private deetor, who had glvea her lnjeetions as long as 
tbac was any m0n0y to pay for them, bat these also 
had aot awed Ilw. she thea weat to khe tunic, but the 
malldae that tbay mve hed did not belp either. Several 
geogk gave I# mother advice. At the bospltal aear her 
home In tb vWge, they bad said that breast-fdiag 
&oaldsto9,aadHariethadbeeagiveasomedried~iaa 
milk Howevm, Harkt’s mother neitber gave her this mUk 
wrdldshestopkast-fe&ing,becaosesbedidaottrust 
tk hpitd. SO Ha&t had coatianed breast-feed@ aad 
wss dd to be vay hungry. She bad her OMI plate of 
wtrimoaadrclishbatwextramilk.Eventboughberfather 
ededagoodwage+hermotherwasmlygiv~aht 
~15 to htty food, pad the family had almoet w money by 
tlke middle of the mea* aad for tbe last two weeks Of 
it thdr relish was asually cabbage. 

“: ) It_ * ,,- -) :, ,. I _ _.. ^_ .^..._l_- 

I/“.:..<*’ .I :. 
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The Food-Path 9.30 

Manwhlle Hariet got worse; she became tbinaer, 
a14 whereas she had been walking, she now stopped 
cxawli~~ and lay still. Her father decided that because 
the private doctor, tbe clinic and the bospitql had failed, 
ba lD0tba mktst have titcbes in her breasts’ aad that her 
milk nu.wt be bad. He was determlaed that Hariet should 
stop breast-f- and would feed from a bottle instead. 
So she was given P bottle, even thou& she could easily 
drink from 8 cup, aad in fact usually draak onboiled well- 
watallkethisanyway.whenthebousewasvlsitedthls 
bottk~seeatobef~ofdriedIrrm~ofmiUrpadcovered 
rrithBics.Sbe~onlggivcnitoaceadny,~it~Iy 
aWa&edonlyaslaglespoonfidofmllkpowder.Wbentbe 
thmlly were visited a week later Ha&t bad lost a whole 
k&gram, and ber diadoea had come back. Meanwhile 
tbedlnlclIadgivenhamore‘diarrlIoeamlxtlwe’,hut 
thlshadnotbeIpd,norhadsomemore%kwacltainjec- 
tioos given her by tbe private doctor. Her mother bad given 
Ea b&s (plants), bat even these had made no 

TwoweekslatezHariethadlostanotkhalfkllo- 
gjg&l$lklly 

Hamotherwas&ereforea&dtobuysomedrledskim 
mlk amd to add it to her mm&e three time5 a day. 
Wh&bermotksaldtlmt&badhnoneyaW4at& 
bmbawl would not give her an?, they wae &own that it 
was cheaper than expemlve lnJeetioao. Fovtmmtely they 
wrrc~d~ollpyday,sobcr~tberrrss~tobuya 
klloofdrled~&lmmllkandseveraIltimesbohtHariet 
fmshmllk, 

Two weelm later Ha& was much betta; she was 
Eainimlwdab~ba-tmdstowed.ribemsaawlinn 
&out -%nceim&, and was uio &aIk again. How: 
eva,tbemllksoon6nlsbed,sodldhafntha’smoney. 
lksHarietwentbacktoeptiagpwrldgeandcabbage, 
a&berwe@tstay~the~.Wbeasbewasvisiteda 

~fewaawthphtasberrasPniaiwweigbtslorrlyonberold 
di&withoataayextraml&ItseemedtlIattllefewweek!S 
ofextrapotelafaodtbatsbebadbeengiveabadcuredber 
dmmboea so that she could now absorb food properly 
and gain kight slowly on her old diet. 

Besides showing many blocks in the food-path, 
this story also shows how important food can be 
in treating chronic diarrhoea in underweight 
children-see Section 7.20. 

(b) Visiting a community. In Section 9.26 we 
saw that we could learn much about the nutrition 
of the people we wanted to help by visiting them 
in their homes. The home is so much the best place 
to learn many of the things we need to know that 
ewryone learning about nutrition must wisit fandies 
in their homes. Teachers sometimes think that this 
is difficult to arrange, and that families will not be 
pleased to see their students. This is not so. 
Arrangements are usually easy, and most families 
are pleased to talk to visitors, if they follow the 
rules in Section 9.26, and if the headman is told 
about the visit first. 

Visits can be arranged in various ways. Some- 
times students can walk from their school to the 
homes they want to visit. They can also go in a 
bus, or cycle, or borrow a hospital ambulance, 
or lorry. The whole class can go at once, divide 
themselves into pairs, spread themselves out 
around a village or township, and introduce 
themselves to the families they find. Two or three 
families can usually be visited in an afternoon. 
depending on how many questions are asked, 
Questions can be asked about everything to do 
with nutrition, or different pairs of students can 
ask about different parts of it, such as about 
children, customs, cooking, fuel and water, or 
about buying food and growing it. Ask students to 
list the questions they are going to ask before 
they start their visit. 

Students can also visit families in their own time. 
They may perhaps decide to visit between them 
all the families in part of a village or township, 
and to write a joint report. The homes to be visited 
can also be chosen in various ways. Malnourished 
children can be found in a hospital, or under-fives 
clinic, and their homes visited. The homes of well- 
and badly-nourished children might be compared. 
If there are enough weighing scales, the children 
who are visited can be weighed-see Section 12.3. 
The arm circumference of all one- to five-year-old 
children should always be measured-see Section 
1.6b. 

Home visiting does not end with the visit. If a 
whole class of students have been visiting families 
in a village, they should gather with their teacher 
and talk about what they have found before they 
have forgotten it. One subject should be discussed 
at a time, and the students asked what they have 
found in their families. If income, for example, 
is being discussed, various income groups can be 
written on the board, say less than K30 monthly, 
K31-40, K41-50, and so on, and a tally made of 
family income, in the same way that a tally was 
made of arm circumference in Figure l-23. Students 
should be asked to write down what the class as a 
whole has found. They can also be asked to write 
essays on their visits. 

Nurses who have to do a dissertation might 
find nutrition home visiting of this kind very useful. 
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and if several of them do the same thing in different 
places, they will be able to compare what they find, 
and learn even more. 

If possib!e families should be visited more than 
once. Are families doing any of the things that they 
were told about on their first visit? Learning about 
nutrition is not something that can be finished after 
one visit. It must go on all through the life of any- 
one who has anything to do with nutrition. 

(c) Visiting a rmlnollrisbed child. Visit the 
f&ly of a malnourished child to find the various 
blocks in the food-path that have caused him to be 
malnourished. Each member of the class should 
try to write his own ‘David story’ or ‘Hariet story’ 
for at least one child in the way that these are 
described in Section 9.23. 

(d) Making the comma&y diagnosis. Make 
the community diagnosis of malnutrition as it is 
described in Section 9.29. 

(e) Am essay on food custo= Write an essay 
describing the food customs in your own family. 

(f) Afarmiqdii. Make a diary of the work 
that is done to grow food during each month of 
the year. Describe the jobs which are men’s work, 
women’s work and children’s work. 

(g) h exercise lot a civics class. A good 
exercise for a civics class is to describe the blocks 
in the food-path, and then to discuss whose job it is 
to remove them. They should think about which 
government departments are concerned, which 
person in them is responsible for removing a 
particular block, and how he might do it. After 
thinking about what the government might do, the 
class should discuss what other people and 
organizations in the community could do. 

W A -play= Make and act a nutrition 
play to show some of the blocks in the food-path, 

and how they can be removed. Many classes 
greatly enjoy these plays--one of the best liked 
parts is that of the baby! Here is a play that one 
class acted. 

A far&w did not sbarc MS mosey with the family. He 
fitwe his children no school uniform d fm MY f0r food. 
He wed totbe bar, got drunk and - robbed. MCSI~WIII~ 
his wire was be@ taught by a autrltlon worker bow to care 
for her Very small huotyy ddld. ‘I’be nutrition worka bad 
krratbowtodothisonacolnselikethcone~ibed 
In Eiection 11.2~2. When the father Mdcrshd the import- 
tutce of wk1 the ~~~triti~n worker had to soy be promised 
not to waste his money again. 

(i) Tbiiing about advertising. Let each student 
bring in an advertisement and discuss it in front of 
the class. What does the adveitisement claim? Why 
do people buy the product? Do people need it? 
If it is a foo’d, what do people feel is contained 
in it? 

(j) Nutrition from tbe newspapers. During a 
nutrition course one of the students should collect 
from the newspapers all the cuttings that have 
anything to do with nutrition and report them to the 
class. 

A missing block in tbe food-pa&-lack of love. 
One of our readers (Dr R. C. Braun) has pointed 
out that we have forgotten an important block in 
the food-path-lack of love (emotional depri- 
vation), If a child is not loved, he is unhapi;i. 
If he is unhappy he does not eat, and if he does not 
eat he does not grow. If he is vl2ry unhappy he may 
eat so little that he dies. So, when we are looking 
for blocks in a child’s food-path, we must not 
forget to ask if he is loved and wanted. Here is an 
example. A man had two wives who did not like 
one another. One wife died after giving birth to a 
baby boy, so he was given to the other wife who 
already had a six-month-old child of her own. 
The other wife seemed to be caring for the new 
baby and put him to her breasts first. But she did 
root love or want him, so he died. 



Chapter Ten 

HELPING FAMILIES TO 
HELP THEMSELVES 

10.1 The educational diagnosis. In the last 
chapter you made the community diagnosis of 
malnutrition for your district. You tried to measure 
how much malnutrition there was, and W//Y there 
was malnutrition. You listed the ‘whys’ of mal- 
nutrition as blocks in the path that food takes 
from the fields where it is grown to the body of the 
child who needs it. You probably found many 

I ,1 blocks, some of which were very important and 
some not so important. Our job now is to see how 
we can remove these blocks. 

In Section 9.24 we saw that many of the blocks 
were due to people not doing things in the best way 
-they were due to people behaving in the wrong 
way for the good of their health. We saw also that 
these blocks might be removed, if only we could 

t,:, teach people to change their behaviour in a way 
that would make their own health and that of their 

j: families better. Trying to get people to change th,eir 
T- behaviour in this way is called health education, ;, ,. ’ which includes nutrition education. A list of the 
G knowledge people lack, which prevents them e; 
,” imprcvkig tit&e nutrition by ch~~:,Pl~~ %cit 
! behaviour, is called the educational diagnosis of 
: malnutrition. It is a list of the blocks on the food- 
,; path which could be removed by changing people’s 
,j, behaviour, and a measure of how serious each 
k.’ block is. ;,< / 

& 
Turn back to Section 9.29 where you made your 

community diagnosis. On the right hand of your 
1, list of blocks you will see a column marked 
I; 
i 

‘Removal possible by health education’. Go 
through each block and put a ‘+* opposite it if 

I- /_ you think that heal& education might help to 
remove it. Put a ‘0’ if you think that health educa- 

\j’ tion cannot help. Health education cannot, for 
;:-, example, remove the block caused by drought, 
;. but it might take away that caused by bad budget- 
,_, ing. You will probably find that health education 

(, 
i‘_ ., 
i;-,- ” ; ;- #I> - 

can play some part in the removal of most blocks. 
For example, mothers may not know that it is 
possible for them to have no more children than 
they want and can feed, and may need to be 
educated about family planning. 

Some blocks are much more easily removed by 
health education than others. So, think carefully 
about the community you are studying, and fill 
in the third column in the community diagnosis 
in Section 9.29. Put ‘easy’ or ‘difficult’, or perhaps 
‘very difficult’, against each of the blocks that 
might be removed by health education. You will 
need these ideas when you come to make your 
health education plan later in this chapter. 

TEACHING IS USUALLY THE BEST WA Y OF 
PREVENTING MALNUTRITION 

Everyone must teach whenever they possibly can. 
Health education is of the greatest importance, and 
everyone who can must help. Medical assistants, 
dressers, nurses, midwives anti sweepers must teach 
the patients who come to their clinics and health 
centres. Sweepers may not be able to read this 
book, so medical assistants may first have to 
teach them. School teachers must teach their 
pupils. Community development and homecraft 
workers must’ teach. the mothers who come to 
women’s clubs. Agricultural workers must teach 
farmers both how to grow more food, and how to 
feed their children. Priests must teach the people 
who come to their churches. 

Teaching is also very important in hospitals. 
This is just one good reason why the mother of a 
malnourished child must come into hospital with 
him. She must be taught by the hospital staff as a 
very important part of their treatment of the child. 
The mother of every malnourished child must leave 
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hospital knowing how she should feed him. Many 
children are cured of their malnutrition in hospital, 
but become malnourished again and die when they 
go home, because their mothers have not been 
taught how to feed them well enough to prevent 
malnutrition happening again. 

Indivkhial and group teaching. We can either 
teach one person at once, which is called individual 
teaching, or several people together in group 
teaching. There is such a great need for health 
education that we should not lose any opportunity 
for teaching, and particularly for individual 
teaching. Thus any health worker who sees an 
individual patient should always ‘$y to teach him 
something to improve his own /health, or that 
of his family, as well as treating his disease. Many 
teaching opportunities, or ‘teachable moments’, 
are lost, both for individuals and groups, and we 
should try to make the most of them. 

Most teachers will have to teach in slightly 
di&rent ways, and there is room for one example 
only here. The example of group teaching that we 
shall take is a class of mothers being taught by a 
medical assistant or a nurse at a health centre. 

‘Practtse what you preach.’ Before we can 
begin teaching othe? people, we must be quite 
sure that we ourselves are doing all the things that 
we are teacbing. Peopl: often do things they see 
other people doing, especially if they respect them. 
They will also quickly see if their teacher does 
not j&i& $,z *’ .’ -+c “ZdqT$ IJ& ix teaches. If we 
want other people to breast-feed their children, to 
give them three protein meals a day, and to boil 
their water, we must first do these things ourselves. 

ONLY TEACH WHAT YOU ARE PREPARED 
TO DO YOURSELF 

CHANGING BEHAVIOUR 
THROUGH TEACHING 

10.2 Knowiltg ad doiug. Before we begin to 
teach we must think a little more about what we 
are trying to do. We teach so that we can change 
what people do in ways that will make their health 
better. If a mother does not add protein foods to 

her child’s porridge, we try to change her behaviour 
so that she does add them. If she feeds her child only 
once a day, we try to make her feed him three or 
four times. We know that if she does these things 
her child will grow. We also try to persuade fathers 
to give their wives more money for food, and 
farmers to grow more protein foods. In all these 
ways we are trying to make people do something 
different. It does not matter very muchif a mother 
knows about protein foods. What does matter is 
whether she adds groundnuts or dried skim milk to 
her child’s porridge. However she will need to 
know something about why she should be doing 
this, and some ‘knowing why’ usually has to come 
first, before doing. People seldom do things just 
because they are told to, without knowing 
why. First they must know why they should do 
something, and then they may do it. 

THE MOST IMPORTANT PERSON IN A 
CLINIC IS THE PERSON WHO TEACHES 

It is sometimes thought that teaching people is 
like filling up an empty bottle, and that all we have 
to do is to ‘fill people up with knowledge’. But it is 
not as easy as this. ‘The bottle is already full’- 
people know many things, but they often do not 
know the most useful things. For example, a 
mother may know a lot about how to feed children 
by the customs of her own tribe or village. We 
may have to persuade her that some of her ideas 
are not the best ones, and, if necessary, that some 
of them are wrong. What we have to do is more 
like changing what is already inside a full bottle. 
This is more difficult, and we have to try to change 
people’s ideas by talking to them very patiently. 

It is sometimes wise not to try to change 
important ideas or beliefs-we may do better by 
tiding to them. For example, a mother may think 
that her child has kwashiorkor because of witch- 
craft, because her husband has been with another 
woman, or because she became pregnant while she 
was still breast-feeding him. She may not believe 
us when we say this is wrong, and that he is ill 
because she has not been feeding him properly. Her 
reason may be an important belief to her, and it 
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may be very difficult for her to change. We might, 
however, begin to change her behaviour, if we 
worked together with her beliefs and said, ‘A good 
way to fight the witchcraft is to add some special 
medicine to the child’s porridge-dried skim milk 
is a very special medicine. Add one large spoonful 
of it to his porridge, and feed him four times a day’. 
If she finds her child getting better, she may begin 
to think that you know a lot of witchcraft! She 
may also do the other things you teach her, and 
even tell other people. 

TEACHING IS THE MOST IMPORTANT PART 
OF AN UNDER-FIVES CLINIC 

Now let us say that we have taught a mother 
something, and we are sure that she understands it. 
How can we make sure that she does it? This is 
not easy, but there is one thing that we can do. 
We cwa try to find something that she wants very 
much, and then show her that she can have it, if she 
does what we have taught her. Say we find that she 
wants her child to do well in school, and that we 
want her to give him breakfast before he goes to 
school. We can say to her that her child will do 
better at his lessons if she gives him breakfast 
before he goes .to school. Because she wants him 
to do well at school, she may give him breakfast 
before he goes. Sometimes there may be nothing 
that a mother seems to want. When this happens 
we have to try to make her want something, and 
to show her that her wants are serious. We have 
to show her, for example, how important it is 
for her child to do well at school. 

Our job is thus to try to make people do things. 
Knowing what to do, and understanding why it is 
better, is only the beginning. Doing is what matters. 
If we want to make people do things, we can see if 
we have succeeded by looking to see if they are 
doing what we told them. Perhaps we are teaching 
mothers to add protein foods to their children’s 
porridge. Are they doing it? We can find this out 
by visiting their homes and seeing if they do so. 
We can also weigh their children and see if they 
are gaining weight. Finding out if health education 
is working iscalled evaluating health education. It is 

important. What is the use of teaching some- 
thing, if we do not try to find out if what we are 
teaching is being done ? 

LEARN TO THINK LIKE THE PEOPLE YOU 
ARE TRYING TO HELP 

Many mothers need health education, and yet 
few can come to our classes. What can we do for 
the others? The answer is really very simple-each 
of the mothers that we teach must teach her 
friends. Health education has thus only really 
succeeded if the people we teach change their 
behaviour, and go and teach other people to do the 
same. We must try to make each mother a 
teacher. 

Mothers can become teachers in two ways. Let 
us take the use of dried skim milk as an example. 
A mother might make a special effort to try to 
make her friends use this milk, in much the same 
way that she has been taught in the clinic. On the 
other hand, she might just let her friends see what 
she does, and perhaps they will follow her example. 
Both ways are important, and we should try to see 
that mothers do both of them. 

MAKE MOTHERS INTO TEACHERS 

It is not easy to make people change their 
behaviour, and it is useful to think of there being 
seven steps in health education. 

THE SEVEN STEPS TO 
HEALTH EDUCATFON 

10.3 First Step: leaning about the people we teach, 
and making the community diagnosis. ’ We cannot 
remove the blocks in the food-path of a community 
unless we first know what these blocks are, and 
which of them might be removed by health educa- 
tion. We must thus start by making the community 
diagnosis, as it is described in Section 9.29. 

Making the community diagnosis is a good 
beginning. But once we have made it we must not 
stop there. We must go on learning as much as we 
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can about the families we are teaching. We need 
to know about how and wlz,~ they do things. We 
must know about the way they live, and cook, and 
feed their children. Only when we know this can 
we teach them what they might be able to do. 
Other people in other places will be different, so we 
need the answers to as many as possible of the 
questions in Section 9.26 fir the famiZies we are 
teaching. 

It is seldom possible to.ask one person all these 
questions, but by asking several people we can 
find out what most of them do. Much can bc 
learnt by talking to mothers at clinics. More can 
be learnt by visiting them at home. It is not possible 
to visit every mother, but we should try to visit 
the homes of some mothers, especially those whose 
children are sick. 

Most families will probably be nearly the same. 
They will have nearly the same cooking pots, eat 
nearly the same foods, and feed their children in 
much the same way. But no two people are exactly 
the same, and each mother is likely to have her 
own special problems. So it is important to try to 
talk to each mother by herself at some time, as 
as well as talking to her in a group with the others, 
so that you can find out her individual problems, 
and perhaps give her some individual teaching. 
Perhaps she is her husband’s oldest wife, and her 
children are malnourished because he does not 
clear the ground for her garden, as he does for his 
younger wives. 

Many people are afraid to talk about their 
problems in front of others. So you should try to 
take a mother by herself, and talk quietly to her 
where other people cannot hear. This may be 
difficult in a busy clinic, but she may find it easier 
to tell you the truth. Try to make her feel that you 
are really interested in her problem, and that you 
really want to help her. 

SOME MOTHERS HAVE SPECIAL 
NUTMTION PROBLEMS OF THEIR OWN 

10.4 Second step: making a nutrition education 
Ph. Once we have found out as much as we 
can about the people we are teaching, the next thing 

to do is to see which of the blocks in their food-path 
might be removed by changed behaviour. 

We started to do this at the beginning of the 
chapter when we made the educational diagnosis of 
malnutrition. We saw that some blocks in the food- 
path are more important than others, and also that 
some might be easier to remove than others. For 
example, in Lusaka one of the most important 
blocks is mothers not feeding their children often 
enough. It is also probably one of the easiest to 
remove. Most mothers have enough maize meal 
most of the month, and they could do this quite 
easily. It should thus be easier for them to remove 
this block than it would be, for example, for them 
to remove the block caused by bad budgeting. Bad 
budgeting is an important block, but it is harder to 
remove, because it is tied to the way families share 
money, to beer drinking, to lack of education, and 
to how women can make decisions in a family. 
These can in their turn ’ only be removed very 
slowly, so bad budgeting is likely to be a difficult 
‘block to remove. 

In thinking about health education we should 
thus look both for the important blocks, andfir 
the easier blocks to remove. 

TRY TO ATTACK BLOCKS WHICH ARE 
BOTH IMPORTANT AND EASILY REMOVED 

There are so many blocks to be removed, and 
so much for mothers to learn, that teaching time 
must be used in the best possible way. To do this 
we need a health education plau. 

A health education plan for a health centre is a 
list of the behaviour changes that are needed, 
so that we can teach families to make these changes. 
Because this is a book on nutrition, the health 
education plan that we shall describe is about 
nutrition only. But other behaviour changes are 
also important, especially those about such things as 
the proper use of latrines. Each of our lessons needs 
to be about one of the behaviour changes that we 
want our families to make. Each lesson also needs a 
short name, so that we can easily record it on a 
child’s road-to-health chart, as described in 
Step six. (Section 10.7b.) 
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Here, for example, is a nutrition education plan 
that a clinic in Lusaka might use. 

A Nutrition JIdacation Plan for a Lusaka Clinic in 1971 

Short name to record 
the lesson on the road- 

Behavimr change wanted to-health chart 

1. Three or four meals to he given Feed often a), b), c) 
daily, instead of only one or two. 
2. The addition of dried skim milk Dried skim milk 
toporridge~asthishappenstobea 
good protem buy-see Section 6.4. 
3. Chiibn must be given their Porridge at four 
first porridge at four months, and months 
not at eight or ten months as at . 
present. 
4. Powdered groundnuts must be Groundnuts 
added to a child’s porridge. 
5. Mothers should contipue to Breast-feeding 
breast-fd wherever possible. 
6. Mothers must understand what Road-to-health chart 
tbt road-to-health chart is for, keep 
it safe!y, and bring it with th,cm 
EI$~~ they come to a hospttal 

7. Mothers must come for Immunizations 
immunizations and be able to 
explain what they are for. 
8. Families not to spend money Fizzy drinks 
on fizzy drinks for children, but 
shod buy milk instead. 
9. Wbcnchildrenhavediarrhoca, Dia@ciea 
theyshouldbegivensalt-and~gar 
water.asdescribedinsecti0u7.20. 
IO. School children should be School meals 
eivcn iueakfast ami lunch. 

In this plan we have shown one lesson for 
each behaviour change we want. But some 
behaviour changes are so important that they need 
several lessons, each one trying to make the 
behaviour change in a difkent way, with different 
examples and different visual aids. This is why we 
have put (a), (b), and (c) after the first lesson. For 
example, in Lusaka when this nutrition education 
plan was made, there needed to be three lessons 
on why children need to be fed often. Each health 
centre must thus be able to give manv lessons, and it 
might take a mother several mont.ls of coming 
regularly to hear all of them. 

The nutrition education plan, as you see it 
above, is a list of lessons only, and is not yet 
complete. Wben the staff of a health centre have 
discussed and agreed to the behaviour changes that 
the families in their district need, they must next 

discuss what is to go into each lesson, and write it 
down for all to see. They should also list the visual 
aids that are needed, the people’s ‘wants’ that 
can be used (fourth step), the things that mothers 
can practise during the class, and the questions that 
can be asked to evaluate the health education that 
has been given. If you want an example of how to 
write out a lesson, look at the very end of this 
chapter-Section 10.13f. 

If you have difficulty in writing out a complete 
lesson about just one behaviour change, you may 
be helped in filling it out with what you find in 
Section 10.11 on ‘What to teach’. This lists many 
things, such as the usefulness of recognizing the 
healthy child, which may not need complete lessons 
in themselves, but which can usefully be brought 
into other lessons. Thus the main part of the talk 
might be on the healthy child, after which mothers 
might be told that one way to make their children 
healthy is to add ‘dried skim milk to their 
lporridge. 

A nutrition education plan is only complete when 
every lesson has been written out, complete with its 
list cf vkual ai& and the questions that will help 
in evaluation. 

A NUTRITION EDUCATION PLAN MUST BE 
WRITTEN DOWN 

Now that we have decided what changes in 
behaviour we need, and have made our nutrition 
education plan, and written it down, we can 
think more about how we can get our families to 
change their behaviour. The next thing to do is to 
make friends with the families we teach. 

10.5 Third step: making friends with the people 
we ted. People will learn from you more 
easily if they think of you as a friend. So, say 
‘Good morning’ to mothers before you start. Be 
friendly, polite and respectful towards mothers. 
Do not be proud, or get annoyed. Never, never 
tell a mother she is stupid. Don’t make a mother a 
bad example in front of her friends, so that she 
feels unhappy in front of them. If, however, she 
has done well, be quick to praise her. Don’t judge 
her-help her. Be her servant, not her master. 



lo- , Be friendly, polite and respectful towards mothers 
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Say ‘Good-bye’ to your class when it is finished, 
and say that you hope you will see them again. 

10.6 Fourth step: finding peopie’s wants, and 
making sure that they are serious. Try to find a 
mother’s wants. Does she want her children to be 
healthy, able to work hard, and get a good job? 
If her child is sick, she will want him to get well 
again. Does she want him to do well at school? 
If, for example, she knows that because he is 
underweight he will not do so well at school, she 
may perhaps feed him better. 

Mothers must also see that their wants are 
serious. They must be told that their underweight 
children may get a disease from which they may die. 
A mother must be made to see how serious it 
is that her child does not grow up as healthy, 
clever or hard working, as he could be. If you 
tell mothers that a child who is not clever will 
not be able to earn so much money, and will not 
be able to help them, they are likely to think that 
this is serious. 

you teach 

Finding these wants is an important part of 
health education, so try to write them down as 
part of your health education plan. 

10.7a Fifth step: showing people that there is a 
way out of their problem, aud that they can have 
what they want. Help mothers to see that there 
is a way out of their problem by changing their 
behaviour. If mothers have a problem in that their 
child is not growing up strong and clever, make 
ihem see that the way to stop this is to give him 
more protein foods, and to feed h.im often. T/w 
way out of the problem must he possible. Never 
suggest things to a mother tha: are imporssible for 
her. This is why it is so important to find out, 
in the first teaching step, what is possible. Never 
tell a mother to give her children meat every day 
when she has no money, or to come to a clinic 
every day when she has to walk twenty miles. 
Never _ t$$ ;jkii-d -J- fridgq or electric stoves, or 
pressure cookers, because most mothers do not 
have these things. Most of this book is about what 
is possible for people. ” 

DON’T TEACH PEOPLE THINGS THAT ARE 
IMPOSSIBLE FOR THEM TO DO 

10.7b Sixth step: recording health education. 
When mothers come to a clinic several times it is 
useful to be able to find out what they have been 
taught on earlier visits. Can they remember what 
they have been taught a month or six months later? 
If they cannot remember anything, something 
must be wrong with the teaching. The only way to 
find out what a mother has been taught is to record 
it. 

In the second step we made an educational 
diagnosis and divided the health education that 
families need into several lessons, each of them 
with a number. Write the name of the lesson, if it is 
a short one, or its number, on the top of the road- 
to-health chart opposite the month in which the 
lesson has been given. Try to do this after every 
health education talk you give. If these records 
are to be useful, the content of each lesson on a 
particular subject (the message in the lesson) 
must be the same each time it is given. For example, 
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the things that are said about feeding school 
children should be the same in each talk, although 
the way in which it is given might be made better 
each time. 

.i 

I 

10.8 Seventh step: evaluating healol education. 
This, as we have seen, mcarls finding out if our 
health education is working. Are people doing the 
things they have been taught? One way is to visit 
them in their homes, and asi them the questions 
that you listed when you wrote down the lessons 
in your health education plan. if mothers have road- 
to-health charts, and you have recorded on them 
which lessons they have been taught, you will know 
which questions you should ask them. 

A much better way to evaluate health education 
is to visit people’s homes, and see what they are 
doing. Perhaps there is a maize mill in the village, 
and you have been teaching families to grind maize 
and beans together into a meal. Are they doing it? 
What do the children you visit weigh? Are they 
on the road to health? 

If your health education is succeeding, and 
families are doing what you tell them, this is good. 
Your efforts are working, and you will surely be 
pleased. But what if they are not? Think carefully 
about what you are doing. Perhaps you should 
change the way in which you teach people? But do 
not get too iinpatient-people take a long time to ._I 
change what they do! 

?‘i, IS YOUR HEALTH EDUCATION WORKlNG? 
y. -. ,,- GO AND SEE! 

I *r 
‘, ’ 
I ,~‘--. 

HOW TO TEACH A GROUP 
I. 

:‘.,:- 

lo.,9 Putting the seven steps into practice. The 
-‘./, seven steps can be used in individual teaching, as 
‘. 

.” . . well as in group teaching. But what follows here is 
::, 
g,i about &oup teaching only, and how it should be 
‘; ,. 
(1: done. We shall go on taking health education in a 

8. health centre as an example. There are many 
: i things to think about in successful group teaching 
?_““, . . of this.. kind, so we will make them into a list, 
-, ‘, Who ? Health education is the most important 

;,,; and the most difficult part of an under-fives clinic.. 
_’ i 

1. ., 
)‘,~ -.- 
:,“,“I -_*, 
“: ,. 
..,, (’ ‘.,- 

c‘.r-. 
J’, .,, ” 

Q 1 Learning clxmt the peop le 
we teach 

“B 
00 

nutrition education plan 

MaKing friends with the 
people we teach 

Finding people’s wants 

owing people that they 
can have what they want 

Recording nutrition 
education 

a 7 Evaluating health education 

II 

10 - 3, The seven steps to nutrition 
education 
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It is thus usually best done by the most senior 
person who can speak the local language. Some- 
times, in a very busy clinic, it may be best to have a 
special person whose main job it is to do health 
education. Whatever happens the person in charge 
of a clinic must see that good health education is 
given in his clinic! 

Where ? This is very important. The people 
you are teachiug must be able to hear you, they 
must be able to sit down, and the place where you 
are teaching must not be too hot, crowded, un- 
comfortable or noisy. It should also be out of the 
wind and easy for people to come and go without 
upsetting the class too much. A small, hot, noisy 
room is the worst place in which to teach. Outside 
the clinic in a special shelter, or under a tree is 
likely to be much better. It will also be easier to 
use the kind of stove that the mothers have if you 
are outside. When a clinic is being planned, see 
that a simple, shaded shelter, with seats and a 
concrete table, is built as well. 

How many mothers ? Everyone must be able to 
hear you, so don’t try to talk to too many mothers 
at once. Twenty mothers at a time is as much as 
most people can manage. 

When ? This again is important. In most 
clinics a health education talk is best given first, 
before children are weighed, seen and immunized. 
If talks are given at the end of a clinic, mothers 
may not wait for their lesson. 

How often? A health education talk should 
be given at every under-fives clinic, and also at 
every clinic to which mothers bring their children. 
One talk a week is not good enough, and at a 
busy clinic several talks should be given during a 
morning or afternoon. 

What with? Health education tries to change 
what people do. This is much more likely to happen 
if they can see and practise in a clinic what they 
should later do in their homes. The Chinese have a 
saying which is very true for health education. 
It is this : 

What we hear - we forget. 
What we see - we remember. 
What we do - we know. 
So don’t be content with only talking. If you want 

mothers to pound groundnuts and add them to their 

children’s porridge, show them how this can be 
done as part of your talk. Then let one or two of 
them pound groundnuts themselves and make a. 
child’s porridge, with the rest of the class watching. 
If mothers are going to be able to do things like 
this, you must get everything you need ready 
before the class starts. The things for this kind of 
teaching are best gathered together in a nutrition 
teaching outfit, as described in the next section. 

‘IF I DO IT I KNOW-LET MOTHERS 
PRACTISE WHAT YOU TEACH THEM 

The best helps or aids to teaching are the real 
things themselves that people can see and touch 
and use. They are often called visual aids. Visual 
means seeing, and many of them are helps in seeing. 
Thus, if you want to get mothers to give salt-and- 
sugar water to their children with diarrhoea, get 
salt, sugar, water, cups and spoons and make 
these your visual aids. If you want them to buy 
something at a shop, such as dried skim milk, 
show them the packet that they must ask for 
and visit the local shops to make sure that they 
sell it. Pictures are not so good as the real thing, 
but whatever visual aids you use, be sure to get them 
ready before the class starts. 

GET YOUR VISUAL AIDS TOGETHER 
BEFORE THE CLASS STARTS 

Thefirst two steps. There is much to do before 
you can begin to talk. You should have made 
the community diagnosis (first step) and the 
educational diagnosis with its nutrition education 
plan (second step). You should also have written 
out your lessons with their lists of questions for 
evaluating how successful you have been. The class 
should be comfortable and easily able to hear you, 
and all your visual aids should be ready. Try hard 
to get mothers to give you the answers. 

The third step. The talking part of teaching 
only starts with the third step--making friends 
with the people you are teaching. Tell them who 
you are, if they may not know, and how pleased you 
are to ses them. Tell them the name of the lesson. 
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The fourth andfifth steps. Try to work these 
two steps into your talk. You will remember that 
they were finding out people’s wants, and showing 
them that they can have what they want if they do 
what you are teaching them. A good way to 
begin is to ask questions. Do the mothers in the 
class want healthy children? If they do, and your 
lesson is on good bud.geting, ask them how much 
money they have and how much they spend on 
food. Tell them thlrt they can have healthy children 
if they budget wisely, and then show them how 
they can budget in the best way. 

Try to make your talk partly a conversation with 
the mothers. Don’t talk for more than three minutes 
before asking more questions, even though your 
whole lesson may last 20 minutes. Try to discuss 
what you are teaching about from several points of 
view-that is in several different ways. Try hard to 
get mothers to give you the anwers. 

A&r you have been talking for a few minutes, 
ask questions, listen to what mothers say, make a 
joke or show them something, and then talk again. 
Use easy words and make sure the class under- 
stands, them. Be sure to give people a chance to 
ask you questions. 

Teach one thing at a time. If you have had. 
difficulty with your educational diagnosis, and are 
not sure what to teach, teach one of the ‘ten good 
rules’ that you will find at the end of this chapter. 
In most districts these will be the behaviour 
changes that you will really want to happen. Most 
other things come a long way second. If only 
every mother would follow these rules there would 
be no malnutrition in most districts. 

TEACH ONLY ONE BEHAVIOUR CHANGE 
AT A TIME 

Go through your lessons one after the other 
during a few weeks or months, and then go through 
them again, changing them as you think best. 

Change your teaching with the seasons. If it is the 
planting season, encourage families to clear more 
land and plant more protein crops. If you can only 
teach once in a place make sure that you teach 
what is most important. 

Sixth step. As the class ends and you are 
about to say good-bye, don’t forget to record the 
name or number of the lesson you have just given 
on the mothers’ road-to-health charts. 

Seventh step. As we have seen, the best way 
to evaluate health education is to visit mothers 
at home. But if you have recorded the lessons that 
you have previously given mothers on their road- 
to-health charts, you will be able to ask them the 
test questions that you listed when you wrote out 
your lessons. 

Another way of evaluating your health education 
is to ask a mother to tell the class what she was 
taught when she last came to the clinic. Let her 
teach the class for a few minutes. Many mothers 
like doing this and the class will laugh a lot 1 

10.10 More about visual aids. If you are 
going to teach properly, you must have ready all 
the things you need before the class starts. You 
will find it useful to keep all the things you need 
together as-a nutritibn teaching outfit. The outfit in 
Figure 10-4 contains everything that is needed for 
making a child’s porridge and adding pounded 
protein foods to it. Outfits for other kinds of 
nutrition teaching could easily be made. 

There is a box (1) in which things are packed, a 
bottle of clean water (2), a charcoal stove (3), some 
charcoal, a piece of candle to get the charcoal lit 
(4), matches (5), a local kind of wooden spoon (7), 
a knife and board to chop on (8), a sieve (9), a 
small clean pestle and mortar (lo), and several 
small tins or jars to keep pounded protein foods in 
(11). There is an egg (12), and a cloth to dry things 
with (13). The porridge in the pot has been made 
from the maize in the bag (14). The three cups of 
porridge have had either roasted pounded ground- 
nuts (15), or an egg (16), or dried skim milk (17) 
stirred into them. If flies are a problem, take some 
plastic plates to put over the food. 

NOBODY CAN TEACH NUTRITION WITHOUT 
THE RIGHT FOODS AND EQUIPMENT 

When you are using this outfit, make plain 
porridge and pour it into the cups. Add a large 
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10 - 4, A nutrition teaching outfit 

spoonful of one of the protein foods to each of the 
cups. Show them only one new food at each lesson. 
Another time, make the pounded protein foods 
with mothers watching, so that they can learn 
how to do it. 

&VERY HEALTH CENTRE NEEDS 
A NUTRITION TEACHING OUTFIT 

r 

,s 
‘-  ̂

1~ 
,,-‘_ 

Teaching charts and pamphlets. A poster is a 
big picture that stays on the wall and is supposed 
to teach people something. They seldom do, because 
people soon stop looking at them. If you have any 
posters of this kind, use them as teaching charts. 
Put them up only when you are going to teach, 
explain them to your class and see what they 

Keep your outfit in a box and make a list of the 
things that it should contain, so that you do not 
forget them. If you keep an outfit like this elways 
ready, you will find that it will save you much 
troub!e. It packs away quite small, but even so you 
will probably not be able to carry it on a bicycle. 
If you are cycling to another clinic, you may have 
to take some things one week, and other things on 
another visit. 

think about them. People who are not used to seeing 
pictures may find them difficult to understand. 
Colour them, and if they are not in the local 
language, stick new names on them which are 
in the local language. When you have finished 
teaching with a poster or teaching &art, take it 
down and put it away until you want to use it 
again. 

If you have pamphlets (pieces of printed paper), 
gtire them only to pople you are teaching. Explain 
what the pamphlets mean, and make sure they are 
in the local language. Th.ey will help your class to 
remember what they have been taught. Even if 
a mother cannot read herself, someone else in the 
family (her husband or a schoolboy) probably can. 

Another very useful teaching aid is the flannel- 
graph. This is a special kind of picture made out 
of flannel and is described in the ‘things to do’ 
section at the end of this chapter. 

Try to collect teaching aids and do your best to 
make your own. Mr. Liwakala, a me.dical assistant, 
made a very good one to show how important it is 
to give a child with diarrhoea plenty of salt-and- 
sugar water to drink. He took two tins as ‘models’ 
of two children, one a healthy child, and the other a 
child with diarrhoea. In each of them he made a 
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small hole close to the front near the bottom. In the 
tin [or the child with diarrhoea he also made a big 
hole in the bottom. Both tins were filled with water. 
The tin for the normal child emptied itself very 
slowly. Tire tin for the child with diarrhoea had to 
be filled up with water very often to stop it empty- 
ing! 

WHAT TO TEACH 

10.11 Only part of this book is useful for teaching 
t(r mothers. This book has mostly been written 
to help you to teach people who cannot redd and 
understand it. Because a teacher should know 
more than the people Iie teaches, many of the 
things in these pages, such as amino acids, the 
community diagnosis, and aflatoxin, are for you 
only, and are not for teaching to village mothers. 
You will thus have to choose and select from the 
knowledge you find here only that part of it which 
will be usefui for the people you teach. Deciding 
which behaviour changes you want, and making 
your health education plan, will help you to choose. 
But, even so, you may still need the help of this 
section which lists the things you may need to teach. 
Many of them are quite small and can be used to 
fill out the lessons you are writing about some 
important behaviour change. Once again we have 
been thinking of a group of village mothers at a 
clinic, and when you teach other grouys the list 
may need changing. 

Chapter I: Growth. Tasch about the road- 
to-health rha~t, hc,isf it should bti: kept wrth great 
care and bro,ight with a child every time he comes 
‘to a clinic: or hospital; teat’, &bout growth, and 
where a healthy child should be on the road-to- 
health chart; about .immunizations and what 
diseases they protect children from, and about 
what an under-fives clinic tries to do. Ask motilers 
what they mean by a healthy child. Show them the 
things that tell us if a child is healthy and which are 
hsted at the end of Section 1.2. Talk to them about 
the words in their language for ‘healthy’, ‘fat’, 
‘well nourished’, and ‘badly nourished’. 

Don’t teach them about children’s $veights at 
particu!ar ages, about nutrition surveys, or about 
arm circumference. 

Chapter 2: When growth fails. Teach mothers 

about the underweight child and all the reasons 
why he is so important; tell them about the 
house in which the ants have eaten all the poles 
(Figure 2-3); about malnutrition and development; 
about the importance of weighing and about 
kwashiorkor and marasmus, making sure you use 
the local names for them. Ask them what they 
think causes them. Try very hard to help them to 
understand that these diseases are due to children 
not getting enough of the right kinds of food. 
Teach them that malnutrition can be cured bJ) food 
u/one, and not by gking injectiorrs. 

Do~r’t teach about how difficult It may be to 
measure what malnutrition does, about PJM, or 
about measuring nutrition rehabilitation with 
the weight chart. 

NO MOTHER SHOULD LEAVE A CLINIC 
WiTHO UT BEING TA UGHT SOMETH,rNG 

C!rapter 3: Nutrients and proteins. Teach 
mothers about body-building foods, energy foods 
and protective foods. Some people think that 
mothers should be taught about ‘protein’, and 
that it would be good if the word ‘protein’ was used 
by villagers. This is happening in Uganda where 
the word ‘prtitein’ is getting into the Luganda 
language. Try to get them to use the word ‘protein’ 
and to tell you which are the protein-containing 
foods. Tell mothers that proteins are a brain food 
which wil: make their children clever. Teach them 
how protein is used for repair and growth, and 
use the idea of ‘feet and shoes’ as in Figure 3-2. Tell 
them how useful it is to mix foods. 

Don’t tell them about nutrients, carbohydrates, 
fats, vitamins and minerals, percentages, amino 
acids, atoms, Fells, the ‘letters’, NPU or reference 
proteins, 

ChapIier 4: Energy jbods, etc. Teach about 
energy foods and protective Foods, non-foods, fizzy 
drinks, safe water, and perhaps about the food 
groups, although these are not very important. It 
may also be useful to teach about iron and anaemia. 

Don’t teach about joules, staples, vitamins and 
minerals, nicotinic acid, folic acid, iodine, calcium 
or fluorine. 

a 
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Chapter 5: More about food. If you have 
taught about food groups, teach about balanced 
meals, but not otherwise. If milk is a good thing to 
buy in your district, teach about which are the 
best kinds to buy, and show them the tins or 
packets they should ask for. 

Don’? teach about aflatoxin or cyanide. 

10 - 5, No mother must ever leave a clinic 
without being taught something 

Chapter 6: The need for food and its cost. 
Teach mothers which kinds of people need extra 
body-building or protein foods, and which kinds 
of people need extra energy foods. Tell them about 
the cost of food, and about budgeting and selling 
food. 

Don’t teach them about protein needs in grams, 
or joule needs, or about protein and joule ‘best 
buy’ lists. 

Chapter 7: Feeding the family. Teach almost 
the whole of this chapter, choosing the parts 
which are m&t suitable for your district, and 
changing them if necessary. Remember most 
especially :o teach them to give their children salt- 
and-sugar water when they have diarrhoea. 

Don’t teach them about ‘bulk’, lactose, the 
vicious circle of malnutrition and infection, or 
about dehydration-explain what happens using 
ordinary words. 

C%ap,ter 8: Bottle-feeding. Don’t teach any of 
this chapter, except how bad bottle-feeding can be, 
unless mothers have started bottle-feeding-then 
they need it all. Try to teach each bottle-feeding 
mother by herself. 

Chapter 9: The food-path. This is probably 
>‘- not suitable for mothers, although it is very good 

for other groups, such as those in schools, agricul- 
ture and government. 

chapters 10 and II: Helping the *family and 
helping the community. These chapters are to 
help you to help families and the community and 
contain nothing suitable for teaching a group of 
mothers. 

DON’T TEACH PEOPLE WHAT 
THEY ALREA D Y DO 

Explain to mothers that you are telling them 
things that may be new to them, and that you 
know that lots of other people in the village, 
especially older women and grandmothers, will 
not believe them. Tell them that you are teaching 
them these things because you know they are 
important, and will help their children. Explain 
that you understand how difficult it is for them to 
bring new ideas to a village where many people 
believe something different. 

If you are still in doubt about what you should 
teach, you will not go far wrong if you teach these 
‘ten good rules’. 

1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Breast-feeding is best. 
Bottk+f&ing is dangerous. 
A child must start eating p&ridge when he is 
four months old and be eating porridge with 
added protein by the time he is six months 
old. 
Children need at least three meals with body- 
building foods every day. 
Children need mrne protective foods every 
day. 
School children need food before going to 
school and also something to eat while they 
are at school in the middle of the dby. 
Children with diarrhoea ueed a lot tu drink, 
and al1 sick children must be fed, even though 
they may not want to eat. 
Maize or millet are much bettor fotis for 
children than cassava, potatoes or pla&ins. 
Plain porridge is not good enough--some 
protein must be added. A good food is a 
mixed food. 
Pregnant wonien sail breast-feeding mothers 
need extra food of all sorts, especially protein 
and protective foods. 
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If every mother did these things, children would 
bc much more healthy than they are now. Most of 
these things are on the back cover of this book. 
Teach everything th?%. you read there. 

10.12 Two special kinds of mothers---and fathers. 
This book has been written for the poorest and 
hungriest families, but before we end this chapter 
two other kinds of mother must be mentioned, and 
something said about fathers. 

HOW has the successfirl Mlother done if ? When 
we weigh children and put their weights on road- 
to-health charts we will probably find that many 
children are below the road to health. Some 
children will be on the road to health and some 
may even be above it. Some of these healthy 
children will be from very poor homes, yet some- 
how their mothers have been able to feed them 
well-how have they done it? How do these 
children from very poor homes come to be on the 
road to health? 

There are several possibilities. One is that these 
children are lucky. They have one block in their 
food-path-they come from very poor homes. 
But they may have avoided many other blocks. 
1 heir parents may not drink, or be divorced. They 
may be fed often, even if it is only with maize 
porridge. As we have seen, mainutrilion is usually 
‘caused by there being many blocks on a child’s 
food-path, and these children may be lucky in 
having escaped many of the other blocks, even 
though they are poor. 

Another possibility is that children dither from 
one another in the ways in which their bodies USC 
food to grow with. If given the same food, one 
child may grow more than another, and it may be 
that these healthy children are better at using, aird 
growing with, the little food that they are given. 
But this is probably only part of the answer. 

It is also possible that the healthy child’s mother 
may have; been doing the things that you have read 
about in this book, like adding protein foods to 
his porridge. She may also have found ways of 
feeding him that are specially good for the place 
where she lives. She may have found some ways of 
feeding her child that other mothers might find 
Useful. Carl We team jkO!li the I~rOtl~p~s WI10 IkWe 

succeeded in jkeding tlleir cJ~ildreu rc~ll~> Cm we 
teach other mothers to do the same thmgs? What 
one mother can do to get round the blocks on the 
food-path, another mother can also do. We must 
learn from the more successful mothers as we teach 
the less successful ones. 

10 - 6, Teach mothers that they themselves 
need extra food when fhey are 
pregnant 

Tile rlcljer motlrer. Some of our mothers HJI 
be much richer than! the others. They will be able 
to buy more animal-protein foods, especially milk, 
meat and eggs. Because they can get these foods 
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they need not breast-feed their children for the full 
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EVER YONE MUST TEACH 
l$ET?‘-ER NUTRITION WHENEVER HE 

POSSIBL Y CAN 

eighteen months or two years that is best for poorer 
mothers. They need only feed their children for nine 
months or a year, but it is better if they continue 
longer. Other mothers will follow their example. 
so it should be the right one. By the time a child 
is a year old he can get all the protein he needs 
from the animal-protein foods that can be added 
to his porridge-if his mother is rich enough to 
buy them. It is the children of poorer mothers who 
need the animal protein of their mother’s milk 
until they are two years old. 

If you have richer mothers and poorer ones in the 
same class, don’t separate them into two. Instead, 
teach both together, and tell the more fortunate 
mothers the extra things that they are able to d’c 

Don’t jiirget father. Many men want to k.now 
how children should be fed, and do not undersiand 
how much money their wives need to buy food for 
the family. It is also important for them to know 
how a woman should eat when she is pregnant or 
b-t-feeding. So try to teach them whenever you 
can. Some fathers will come to an ‘open day’ or 
‘husband’s day’ at a women’s club, especially if 
some important man is to come and speak. 

10. if --,- THINGS TO DO 

(a) Tywhiag. If you are at school, visit an 
under-fives clinic and try to practise what you have 
learnt ih this chapter. 

‘. If yoi are a medical assistant or’s dresser, make 
sure you teach at every under-fives clinic you hold. 
Teach the cleaners at your health centre what you 
have learnt. Th6y may be able to help you teach. 
See if you can do some teaching at svomen’s clubs. 

‘1 -Can you talk to farmers who are being taught by the 
agrictiltural assistant?Can you teach in the schools? 
Can’ the boys and girls from the secondary school 
come and help you? Can the agricultural assistant 
come and teach the mothers at your clinic hov 
they can grow more protein foods? Can you talk -., 
.tit the meetings of the Parent Teacher Association, 
to youth groups., church groups, community 

.$~y$opmgnt clubs, or at meetings of the political 
@Iti?? Can plans be made so that all these people 
are teaching the same thing at the same time’? 

(b) A play. If you are using this book in class, 
act a play to show some of the important things in 
nutrition teaching. One member of the class can 
be the teacher, and the rest a group of mothers. 
They can then ask their teacher all the difficult 
questions! After one student has tried to teach, the 
rest of the class can see how well or badly she did it. 

(c) A nutrition teaching outit. Collect the 
things you need to make your own nutrition 
teaching outfit, as shown in Figure 10-3. 

(d) Makiig and usiag a flannelgraph. Do you 
remember the Chinese saying from an earlier 
section ? It went like this : what we hear-we forget; 
what we see-we remember; what we do-we 
know! Much has been said about how important 
it is for people to do things. If this is not always 
possible, the next best thing is for them to see 
things. A good way of letting people see things is to 
use a fiannelgraph, which is a special kind of 
‘picture for teaching’. 

Flannel is the name for a special kind of cloth 
with a fluffy (hairy) surface. The flannelgraph 
itself is a piece of board, such as a blackboard, or a 
piece of hardboard, covered with flannel, which 
you can put up in front of a class and stick pictures 
to. Pictures of various kinds can be made to 
stick to this flannel, and put up or taken ‘down as 
they are needed. Make your flannelgraph like this. 

Pin a piece of cloth with a good fluffy surface to 
your board.‘Lint, a kind of ‘medical flannel’ can be 
used, so can some kinds of blanket. Put the board 
up in front of the class so that it slopes very slightly 
backwards. 

Get together as many pictures as you can 
showing the things that you want to teach about. 
These can be drawings, pictures from the news- 
papers, .photographs, or pictures cut from the 
charts provided by the Zambian National Food and 
Nutrition Commission (see Section I I . IOi. Words 
or short sentences can be written on pieces of -----. 
paper or card. 

-.: i 
t .- 
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These pictures will not stick to the flannel as stick to it, so that they can be put up and ta.ken 
they are, but must have pieces of flannel or sand- down as they are needed. 
paper stuck to the back of them with paste or gum. Always start with your jkmelgruph ert1pf.v. 
When these pictures are now placed on the flannel- Build up the picture you want to show by asking 
graph, the sandpaper or flannel will make them mothers questions. If you are talking about the 

” 
(_. 
i 

> 

,I 
,1+.; )i’,( ” ._ 

10 - 7, Using a flannelgraph to show that a pregnant mother 
needs to eat plenty of fish 
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foods that a mother should add to her child’s 
porridge, ask the class what foods they would add. 
When $e right answer is given put a picture of that 
food on the flannelgraph. Build up the picture you 
want to show by questioning the class in this way. 

b 
(_’ Always praise a good answer and try ?s get round a 

bad one. A good way of teaching, and especially 

:. 
of using a flannelgraph, is tc ask mothers some- 

:’ thing, to show them something such as a food or 
” ‘, : a picture of a food, and then to tell them something 
i.“ about what they have been shown : ask-show- 

tell. Mothers like putting up pictures. Make sure 
that they can recognize them. 

I: ASK-SHOW-TELL 

1 
1 
6 
C 
:. ,, 

/- Whenever you make a flannelgraph, see that it 
,L .i does these things: 
I* 
{& It tells a story in which you can see things 
8, -’ 
_. happen. 
6, 
-. It has strong colours that you can see well. 
f + 
6 j’: It looks like the things that people are used to 
_. ‘-!,r . t seeing. ( “; f. 
k .;’ It has pictures that can be seen from the back of 
r*” 
.;gs the class. ?- ,,,I It makes the people who see it talk about it and :” 

ask questions. 
,: 
e-, It lets some of the petiple who are seeing it help 
ps-~ 
i,$ 

the teacher to tell the story and so keeps the 
E I;i-, class interested. 

:’ ,-A fiannelgraph can be used in many ways. There 
_>*, j ,- is’ a special tlannelgraph made which shows the 
Fi 2road-to-health graph and which can be used to 
!?. teach mothers about it. A flannelgraph can also 
6 be used to explain the food-path to a class of i .~’ _’ p. ;‘- !.,Z 

students. One of the best uses of a flannelgraph 
;;, is, however, to teach mothers the things that are I 
j;:,:-’ listed in Section 1O.J 1. 
pt.. 

T [e) Lear&g 6rom other people. Whenever you 
y- see someone teaching nutrition, think to yourself, is 
$;.,: ti+or, she, doing it well or badly? What can I 
&:; -l@rn from how I see it being done? How m&h 
~~~,~:,~~~,:what,;-has -been said’ in this chapter i being 
! ‘I. ,-followed? One way to find this out for 
i-1 

I heal* 
@cation talk in a clinic is to make a list (a check 

,,;._ L f” .i i : 
,xa, 
9, 
;;: 

1 

If. ,-’ 

/$&%.,: :,, / .., ,. 
<::; _.’ I,. ‘: 

.&;: ; ,_:‘.: -- : ( 

‘ 

list) of all the things that should bc ;>j,rt of a 
health education talk, and to check a!hd set if they 
are being followed. Is there a health’ education 
plan? Is anything being done to evaluate health 
education ? Are any visual aids being used? 
Are they good ones? 

(f) A nutrition lesson for a health centre. Write 
out a nutrition lesson in the way you hnve learnt 
in this chapter. Here is an example. It is taken from 
a lesson prepared by the Health Extension Service 
of Malawi. 

Behaviour change needed. Families must try 
to prevent their children getting diarrhoea and 
look after them properly if they do get it. 

Name of kson. ‘Diarrhoea’. 
‘ Want’ to be used. Families wanting their 

children to stay healthy, and not to die from 
diarrhoea. 

Things needed. Cups, spoons, sugar, boiled 
water, salt. 

Lesson. Good afternoon. I am so pleased to 
see you. Have any of your children had diarrhoea? 
Do you know of any children who have died of 
diarrhoea? Do you want your children to get 
diarrhoea less often, and less seriously, and to be 
less likely to die when they do get it? If you do the 
things I am going to show you, your child will be in 
much less danger from diarrhoea. 

Why do children get diarrhoea? A child gets 
diarrhoea when he has eaten some kinds of food, 
such as hard beans. This kind of diarrhoea is not 
serious, and soon stops when a child stops eating 
foods of this kind. 

Diarrhoea is usually caused by a child eating 
germs. (Try to explain these in a way people will 
understand. In Malawi they call th&m Tizorombo 
tating’ono tosaonadwe ndi maso.) Germs live in 
dirt. A child may drink diarrhoea germs beca,use 
he has drunk dirty water. How can we make water 
safe? By boiling. it. Always boil your drinking 
water, especially water for small children. 

A child may eat diarrhoea germs because he has 
eaten food that has been touched by dirty hands, 
or because it has been on dirty ground, or because 
flies have been walking on it. Flies carry diarrhoea 
germs on their legs. 
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Diarrhoea is serious, because much food and 
water are lost by a child in his stools. So much 
water is lost that a child begins to get dry-like a 
fish being dried! A child with diarrhoea needs 
water, salt and sugar to put back what he has lost 
in his diarrhoea. As soon as your child has diarrhoea 
start to give him back his fluid like this. 

Demonstration. This is how you make salt- 
and-sugar water. (Mothers are shown how to make 
it.) Give this to your child slowiy, a httle at a time, 
at least every half-hour. Give him as much as he 
will drink-at least four big cups full a day. Give 
him food and breast milk as well. 

A child with diarrhoea dies easily. Take him to a 
health centre or hospital if he has any of these 
things: 

If he has a fever; 
If therp are very many watery stools, or if there 

is blood in the stools; 
If he looks thin and his eyes and his fontanelle 

sink in. (Explain this. The fontanelle is the soft 
part of the top of the head of a very young child. 
When the body loses water it sinks in. It closes and 
gets harder as he gets older.) 

If he starts vomiting or is very weak. 
When you are taking your child with diarrhoea 

to a clinic take some salt-and-sugar water with 
you, so that he can have a drink on the way. 

Things mothers can do. Let some mothers 
make salt-and-sugar water for themselves, and 
let their children taste it. 

Evaluation after the lesson. (Here are some 
questions to find out if the group has understood 
what they have been taught.) 

Q. What usually causes diarrhoea? 
A. Eating dirty food or drinking dirty water. 

Germs live in dirt. 

Q. Why is diarrhoea serious for a young child? 
A. Because it causes him to lose so much water 

that his body dries up, and he may die. 

Q. How can water from the river be made safe 
for drinking? 

A. By boiling it to kill the germs. 

Q. What must you give a child with diarrhoea? 
A. A lot to drink. 

Q. How can you make a special drink for a 
child with diarrhoea? 

A. (Mothers should be able to describe how to 
make salt-and-sugar water.) 

Q. How often should you give this drink? 
A. At least every half-hour. 

Q. How much should the child get in a day? 
A. At least four cups. More if possible. 

Good-bye. Thank you for coming to my lesson. 
1 do hope I will see you again. 

Evaluation later and on home visiting. Are 
children with diarrhoea coming to the clinic who 
have already been started on salt-and-sugar 
water at home? Can mothers make salt-and-sugar 
water when you visit them at home? Can they 
answer the questions that have just been listed? 

Try to write lessons on other behaviour changes in 
the same way as this one. 

(g) A nutrition lesson for a primary school. Can 
you, from what you have read so far in this book, 
write a nutrition lesson for a primary class? A 
lesson for school children needs to be different 
from a lesson for mothers. Can someone give the 
lesson and the rest criticize it? 

(h) Running a nutrition quiz. A quiz is useful 
for evaluating what you have been teaching. 
This one was given to us by the Health Extension 
Service of Malawi. Run a quiz with a group 
you have already taught a few times. Find questions 
about the things the group should know. You will 
need a blackboard and chalk, or small pieces of 
stick. 

Divide your group into two teams: Keep the 
score by marking points on a blackboard or by 
using small sticks as points. Start each team with an 
easy question. Ask a person in the first team a 
question. If he or she does not know the answer, 
ask if anyone in the team does. If the answer is 
right, or nearly right, give the team a point and let 
everyone clap, Give the right answer, and explain 
it if necessary, so everyone can hear. If nobody in 
the team knows the answer, tell the? and explain 
it. Then ask the second team a question in the same 
way. 
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By taking him to a clinic where he is 
weighed, and his weight marked on a 
chart which shows whether he is on the 
road to health or below it. 

What should you give a sick child to eat? 
A sick child needs soft, clean food like 
porridge with added protein foods. He 
needs this food often, four or five times 
a day. He also needs lots of sweetened 
boiled water or boiled milk to drink. He 
should drink every hour. 

Does plain porridge make children grow ? 
Children who eat plain porridge only 
grow more slowly than they should. 

4re wild leaves a good food? 
Yes, wild leaves help make a good relish. 

What can you add to plain porridge to 
make it better for body-building? 
Pounded groundnuts, bean flour or 
mashed beans, egg, fresh or dried milk, 
pounded fish apid minced meat. 

Don’t ask too many questions. Six or ten are Don’t ask too many questions. Six or ten are A. 
enough. Don’t laugh if someone does not know the enough. Don’t laugh if someone does not know the 
right answer. Put old people in the teams only if right answer. Put old people in the teams only if 
they want to join. Clap the winning team at the they want to join. Clap the winning team at the 
end. end. 

Here are some questions. Here are some questions. 8. Q. 
A. 

I. Q. I. Q. How many times should a three-year-old 
child be fed each day? 

A. A. At least three times (otherwise he will not 
i.. i.. be able to eat enough to grow well). 

2. Q. 2. Q. Name two foods that make children grow 
fast. 

A. A. Any of these: milk, eggs, fish, meat from 9. Q. 
._ ._ any animal or bird, insects, beans, peas, A. 

groundnuts. (These are protein foods.) 
3. Q. 3. Q. What is the best food for a two-month- 10. Q. 

old baby? A. 
A. A. Breast milk-he doesn’t need any other 

::, ::, 11. Q. 
‘, ‘, food until he is four months old. 
;, ;, 4. Q. 4. Q. Why do school children need a good A. . . 2-3:~ 2-3:~ breakfast? 1 
; ; :- :- A. A. ,- ,- Otherwise they feel tired at school and 
F,. F,. cannot iearn or remember their lessons, _’ _’ $2. $2. or playgames well. 12. Q. 

ii- ii- $- Q- $- Q- What is a good breakfast for a school 
child? .,, .,, 

A. A. A good porridge containing a protein A. 
.’ .’ food, such as porridge and groundnuts, 

banana and boiled egg. (The answer 
) ‘8, ) ‘8, should include an energy and a protein, (i) Secondary school students teaching in the 

:-, :-, food.) villages. At one secondary school in Zambia 
? ? id_ id_ 
:: i 6. Q- :: i 6. Q- At what age should a baby start new 

groups of four students, two boys and two girls, 
went to teach in the villages, One of their teachers 

1. 1. foods? 
A. A. At four months. Breast milk is not 

explained their visits carefully to the headmen 

: I~, : I~, first, after which the boys gave talks and the girls 
enough by itselfz at that age, and if he 
doesn’t learn to eat new foods he will 

cooking demonstrations. They prepared their 
talks very carefully, visited the villages several 

not grow. properly and may get sick. times, and took great care to be polite when 
7. Q. 7. Q. How can a mother tell if her baby is teaching people older than themselves. 

growing properly? Can you do the same? 
! : ! : 
1. 1. 

; ; 
;j,: ;j,: 5. 5. ,. ,. 
z.- : z.- : ‘y ; ‘y ; 

Small children need food to make them 
grow. What other people need food for 
growth ? 
School-age children, pregnant and nursing 
mothers. 



Chapter Eleven 

HEXAPING THE COMMUNITY 
TO HELP ITSELF 

11.1 Community health action. We have just 
thought about how to teach families to improve 
their own nutrition. But there are many blocks in 
the food-path that cannot be taken away by one 
family alone, and which can only be removed by 
many people in the community doing things 
together. To do something is only another way of 
saying ‘to take action’. When, therefore, the 
people of a community do things together to 
make their health better, we say that they are taking 
‘community health action’. There are some things 
that the community of people in a village can do to 
make their nutrition better-there is some action 
that they caf ‘si:c. There are still more things 
that the peo& f:! J district can do if they work 
together. There are other things that the people 
of a province can do, and there are further blocks 
in the food-path that can only be taken away if 
the whole country works together. These are the 
blocks that can only be removed by the national 
or central government. We can therefore think of 
community health action for better nutrition as 
taking place at several steps or levels. These are 
in the village, in the ward, in’the disirict, in the 
province and in the country as a whole. This is 
mostly a book for ;the people working in villages 
and districts, or for those who are going to work 
there; so we will think especially about what 
village productivity committees and district 
development committees can do. 

ACTION MEANS DOING SOMETHING 

11.2 Involving the local peoy!c. In the last 
chapter we saw that there are several steps in health 
education, and that it is no use just telling a 
moth& something, and expecting her to do it. 
She has first to be shown that she can get some- 
thing she wants if she feeds her children better. In 

the same way it is no use just telling the people of a 
community something, and then expecting them 
to do it. The whole community have first to under- 
stand that ma!nutrition helps to cause Imany of 
their problems, and that they can make their life 
better by making their nutrition better. The way to 
begin is to explain the problem of malnutrition 
to the leaders of the community. See if you can 
show them figures of how much malnutrition there 
is in the community. The leaders may be chiefs, 
headmen, councillors or government officials in 
the district, especially the district governor or 
commissioner. 

These people lead the community, and if 
they can be made to think that nutrition is 
important, and that much can be done to improve 
it, they may be able to persuade other people in 
the community to take action-to do something! 
The community have to be made to see that their 
children need to be well nourished, if they are not 
to die, and that malnutrition is the cause of many of 
their ptoblems. They must come to understand 
not only that nutrition matters, but also that there 
are many things that can be done to improve it. 
There are many things they can do themselves, and 
which ONLY they can do. This is what we mean 
by ‘involving the community’-making people 
s&e the problem, care about it and start doing 
things to get rid of it. The effort needed to involve 
many people is very hard work-4 is never’ useless. 
it takes a long time to go round and talk to 
peopjs. The results in the end may be better than 
‘j im expect. 

MALNUTRITION IS A COMMUNITY PROB- 
LEM AND NEEDS A COMMUNITY ANSWER 

The first thing a village community should under- 
stand is that it must grow most of its own food. 
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11.3 The community must grow its own faod. 
Malnutrition can be cured by food, but food has 
to come from somewhere. Food can be grown 
inside the country, or it can be bought from other 
countries, but if it is bought it has to be paid for. 
If, for example, Malawi wants to buy food from 
New Zealand, she has first to sell things such as 
the cotton she grows. With the money she earns 
she can then’ buy food. Many countries do not 
have enough things to sell to be able to earn enough 
money to buy much of their food. They have 
therefore to save the little money they earn to 
buy the things they cannot make, such as cars and 
machines. They must not waste scarce money 
buying food. They must grow what they need to 
eat. 

Some countries grow too much food and are 
able to give it away. America and Canada often 
have too much *heat, and America used to have 
too much dried skim milk. These gifts of food are 
useful, especially when there is a famine. But they 
are never enough, and usually only one kind of 
food is given. They do not end the problem of 
malnutrition, and because they do not help a coun- 
try to make its agriculture better they may even 
make the problem worse. People may come to 
think that all food should be given to them and not 
try to grow their own. If the gifts of food stop 
people might be worse nourished than they were 
before. 

Food- can also be brought by lorry from 
one’part of the country, where there is plenty, to 
another part where there is not enough. But this is 
always expensive, and it is often difficult, because 
roads may be bad, and there may not be enough 
lorries. Every district must thus try to grow as 
much as possible of the food it needs. We say it 
must look after itself, or be self-supporting. 

EVERY DISTRICT MUST GROW ITS 
OWN FOOD 

11.4 Everyone must help and someone must start. 
It is not easy to start community health action and 
‘to get the community invoived. It. needs much 
patient explaining by whoever tries to start it, 

both to individuals and to groups. Someone has 
to start, for the community needs a leader- 
?xhaps that leader is YOU! The leader in com- 
munity health action need not be one of the ordin- 
ary leaders of the community, such as the district 
governor, although it is a great help if he is. In 
Zambia some of the best community leaders in 
nutrition are schoolmasters and priests. 

Someone has to start--c:;i/ I.-x!! Perhaps you 
have seen cases of marasmus ;Ind kwashiorkor 
and know that underweigil; children do not grow 
into the clever adults that the country needs. 
Perhaps you are keen to drive out malnutrition 
from your community. Malnutrition is difficult 
to fight, and you will not be able to prevent it 
all so that there is not one underweight child left. 
If, however, you try hard you may be able to do 
something to make nutrition better. There are 
several steps that you can take. They start with 
your own family and yourself, they go on perhaps 
in your job, and end as a volunteer helping the 
whole community. 

11.5 Beginning with your family and yourself. 
Perhaps you are a father or a mother. Are all 
your children on the road to health? Are they 
immunized against the diseases which help to 
cause malnutrition? Are your young children fed 
at least three times a day? Do they always have a 
protein food added to their porridge? If your 
children are at school, do they get breakfast in 
the morning and food to take with them for the 
middle of the day? 

Perhaps you are at school yourself. Can you 
help feed your younger brothers and sisters? Can 
you cook some food for yourself before you start 
walking to school in the morning? Can you take 
some food with you to eat in the middle of the 
day ? 

11.6 Fighting malnutrition in your job. Many 
people have jobs in which they can fight malnutri- 
tion. It is one of my jobs to write books, so this 
is why we have written this one. Doctors, medical 
assistants, nurses, midwives, dressers and sweepers 
in the clinics can all teach people how to feed 
their children, So also can traditional healers 
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(ngujtgcls), who have malnourished children brought things. It means getting over difficuities and trou- 
to them. Teachers can teach their children about bles, and going on and on to the end. Initiative 
nutrition. Pupils at school can learn about it, is a great thing to have, and one which needs much 
because this will help them later on. Priests can tell practice. Voluntary nutrition work will give you 
the people in their churches about it, and may even a good chance to practise it. 

The kind of voluntary work that you can do 
depends upon whether you are an adult, or whether 
you are still at schooi. If you are an adult, you 
could join a nutrition group, or some other group 
doing voluntary nutrition work. A nutrition group 
is several people who work together to fight mal- 
nutrition. If you are still at school, you could 
join a nutrition club, or even start one yourself. 
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be able to ask men to clear more land for growing 
food crops. Farmers and workers in the agricultural 
department can do much to grow more food. 
District secretaries, district governors, the ‘ten- 
house chairmen’ of Tanzania, and the political 
workers in UNIP and ANC in Zambia can all 
make sure that the government tights malnutrition 
as. hard as it can. 

But it will be a very long time before there are 
enough people to fight malnutrition in their jobs, 
because governments cannot yet train enough 
nurses, or agricultural assistants, or teachers. 
But nearly everybody could help in the fight against 
malnutrition if they would work as volunteers, 
and much could be done. 

NUTRITION CLUBS AND 
NUTRITION GROUPS 
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11.7 Voluntary nutrition work. A volunteer is 
someone who does a job because he thinks it is 
important, and does not expect to get paid. very 
muny things need doing in a community for which 
there is no pay and no reward. Nutrition work is 
only one of them. One of the best things that 
anyone can do is to work for the good of the people 
of his district, and to expect no money for it. 
Most people need to work to earn money to feed 
their families and so need a paid job. But there are 
always the evenings, Saturdays, Sundays and the 
holidays. These are the times in which voluntary 
work can be done. Some time is needed for resting, 
but not all of it! So much voluntary work needs 
doing if a country is to develop and go forward, 
that everyone should make it a rule to do some- 
thing. Voluntary work in nutrition is a good way 
to start. 

11.8 A secondary school nutrition club. Some 
secondary schools have many clubs which staff 
and students join. They may have clubs for sports, 
or science, or radio or for many other things. A 
good club to start or join is a ‘nutrition club’. 
The best way to begin is to talk to staff members 
about the need for a nutrition club, and to see if 
one of them would join it and be interested in it. 
It is good to have a staff member in the club, 
especially if it is going to do useful work in the 
community. 

‘a 
WHAT VOLUNTARY WORK ARE 

fr ‘_ 
SL, YOU DOING ? 5 
I: 
L .~ ‘-T. , ,,’ . : I_ “’ Voluntary work is closelyitied to initiative. This 

is ,being able to start something, and keep it going 
yourself without waiting for other people to do 

The first thing that the members of a nutrition 
club should do is to learn about nutrition, and then 
they should think about how they can improve it 
in the district where they are at school: They should 
start by reading all they can about nutrition, and 
they may be able to find a doctor, or an agricultural 
officer, who will come and talk to them about it. 
The club should try to make the ‘community 
diagnosis of malnutrition’ as it is described in 
Section 9.29, and then think very carefully about 
how they can remove the blocks in the food-path in 
their district. The blocks that they can most easily 
remove will probably be those that can be taken 
away by health education (see Section 9.24). 
Club members can teach or give nutrition educa- 
tion in their own school, in the primary schools, 
in under-fives clinics and in the hospital. But, 
before anyone can teach, hc must know what hc is 
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teaching. Club members should thus only teach 
other people if they themselves have learnt all 
they can about nutrition first. They should therefore 
try t,o set themselves a test on nutrition, and pass it, 
before they themselves teach other people. It may 
be possible to have a national exam, with a badge 
and a certificate for those who pass it. 

Club members can also weigh children, and 
help fill in road-to-health graphs at under&es 
clinics. They can teach mothers at the clinics. 
Most usefully of all, they can visit people in their 
homes and villages and teach them there. For this 
they will need nutrition teaching outfits, like the 
one described in Section 10.10. Sometimes it may 
be possible for a clinic to be held on a Saturday 
morning or a free afternoon when there is no 
school especially so that members can come and 
help. Senior girls can also be veq useful in visiting 
the mothers of malnourished children at home and 
teaching them there, particularly if mothers stop 
coming to the clinics. At one clinic the doctor 
said he did not know what he would do without 
the home-visiting that was done by the girls from 
the school. 

Volunteers are needed for many things in hospi- 
tals besides nutrition, and senior girls might hke 
to form a,club of ‘friends of the hospital’. They 
should start by going with one of their teachers; 
they should take great care to work with the 
hospital staff, and they should try to make them- 
selves as useful as they can. The matron will proba- 
bly be pleased to show them round when they 
first come, after which they can have a meeting and 
think about how best they can help. Besides helping 
to teach mothers from the children’s ward and 
the nutrition rehabilitation unit about nutrition 
(see Section Il. 14), members can be useful in 
many other ways. They can be interpreters in 
clinics when a doctor cannot talk the patient’s 

’ language. They can read to patients, and sell them 
such things as writing paper and stamps. They can 
collect newspapers for patients and write letters for 
them. They can teach patients to read, and write, 
espt$ally children who are going to- be in hospital 

:’ -for a long time. if patients learn to read and write 
:- about. nutrition, they will learn both these things 

and nutrition at the same time. Members can also 

Play games, such as rounders and netball or 
quizzes, with the mental patients. 

Pupils from a school are not likely to come to 
harm in a hospital, except in a tuberculosis ward, 
where they migllt catch this disease from the 
patients. They should thereforeeither be tested and, 
if necessary, be given a special vaccine called 
BCG by the doctor, or they should only talk to 
the TB patients out of doors. They will be safer 
there from the TB germs. It is quite safe for 
members to visit leprosy patients, who may need 
seeds or help with their gardens or mending their 
clothes. They will not catch leprosy. 

All this work is so much wanted that it must go 
on from one year to another. At the end of the 
school year the pupils who are about to lcave 
must therefore show their juniors what to do, 
for they will have to continue the work next year. 

IF YOUR NUTRITION CLUB OR COMMITTEE 
HAS GIVEN YOU A JOB-DO IT 

Members can help to sell food in the local 
nutrition depots (Section I I .12), and they can 
make a nutrition stand at the district agricultural 
show, When there is an open day at the school, 
club members can take part in it. Clubs can grow 
their own vegetables and try growing new foods 
such as soya beans (see Section 3.10). They can 

make pamphlets (papers) on nutrition in the local 
language, and they can write nutrition songs, 
or write and act nutrition plays. 

Clubs can also organize a ‘nutrition walk’ to 
raise money. In a walk of this kind members ask 
people in the district to promise to give some 
money for each kilometre that is walked by 
club members and their friends, say 5n a kilometre. 
People who promise to give money in this way are 
called ‘sponsors’, and members have often been 
able to get sponsors for more money than this, 
and to walk for 30 kilometres and further. If the 
club tries hard and makes posters to tell people 
what they are doing, they may be able to make 
much money to help their nutrition work. III a 

nutrition walk in Lusaka, President Kaunda 
himself walked 16 kilometres, and the walk 
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raised K15,000! Perhaps the minister in your 
province will follow his example. 

Another way of getting money is through a 
‘flag day’. Many small paper flags are made and 
pins are stuck into them. On the flag is written what 
the flag is for, and the flags are then sold in the 
streets to people who pin them on to their shirts. 
People give whatever sum of money they like for a 
flag, and the money is carefully collected in a tin. 
When several members are selling flags for nutri- 
tion in a town, many people will soon have flags, 
and much money will. be made. But for both a 
nutrition walk, and a flag day, there must be 
people who will either sponsor walkers or buy flags. 
In poor districts there may not be enough people 
who have any money to give. Ask police permission 
before holding a flag day. 

EVERYONE SHOULD 
DO SOME VOLUNTARY WORK 

,L, 
1 

Schools can do voluntary nutrition work in 
many ways, and a nutrition club is only one of them. 
As we have seen, nutrition and agriculture are 
closely joined together, and if there is no nutrition 
club in a school it would be very useful for the 
members of a young farmers club to study nutrition. 

7 
, 

As we shall see in Section 11.13, ail the nutrition 
work of a district should be planned together. 
Nutrition clubs should thus tell thedistrict nutrition 
committee what they are doing, or hope t3 do, 
so that everyone knows what nutrition work is 
being done in the district. 

:‘_ 
SECONDARY SCHOOLS SHOULD SERVE 

THE COMMUNITY 

Secondary school pupils are very fortunate 
members of the community. They enjoy great 
benefits while they are at school, and gain much 
from them after they have left. It is thus only ‘right 
that they should do what they can for those less 
fortunate than themselves, and particularly that 
they help in voluntary work. Perhaps the most 
useful thing about voluntary nutrition work, is 

that it takes members of the school iuto the 
community, and teaches them about the problems 
people have. it may give them the habit of doing 
work of this kind., which they cx so usefully 
continue after they have left school. Nutrition 
work must therefore be truly wduntury, and be done 
in free time. It should not become just one more 
subject in the school timetable. Fewer people may 
do it like this, but then it is often only a few people 
who do so many of the things that really want 
doing. 

11.9 Nutrition in primary schools. Primary 
school children must learn something about 
nutrition, because they are going to be the mothers 
and fathers of tomorrow. As yet, only a few of them 
go on to secondary schools, so they cannot wait 
till then to learn about nutrition. They are too 
young to teach themselves in a club, and will have 
to be taught by their teachers. Some of the ‘things 
to do’ at the end of each chapter can be done by 
primary school children. At one school the children 
brought a ‘picnic’ of a balanced meal which they 
ate one evening by candlelight. A picnic is a meal 
that people take to eat away from their homes. 

TEACH NUTRITION FROM THE EARLY 
PRlMAR Y SCHOOL ON WARDS 

Children in a primary school can also grow 
gardens, and if possible each child should have his 
own piece of land. Because primary school children 
are not yet strong enough for much hard work, and 
because they may anyway have to help on their 
family gardens at home, these school gardens 
should be small. Children should be taught better 
ways of growing food rather than trying to grow 
very much of it. 
11.10 Starting or joining a nutrition group. 
If you are an adult and have done ail that you can 
in your family and your job, the next thing to do is 
to talk to many other people about nutrition- In 
this you are helping other people in the community 
to know about malnutrition and to fight it. You 
may find other people who are as keen as you are 
to prevent it. Talk to everyone you can. Try to 
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BOTSWANA : 

KENYA : 

Of&&n-Charge of Famine Relief/ 
School Feeding, .P.O. Box 96, 
Gaberone. ’ 
The National Freedom from Hunger 
Committee of Kenya, P.O. Box 
30762, Nairobi. 

MALAWI: District Development Sub-com- 
mittee, Freedom from Hunger 
Campaign, c/o Ministry of Develqg 
ment and Planning, P.O. Box 174, 
Zomba. 

RHODESIA : 

TANZANIA : 

The Organising Secretary, Freedom 
from Hunger Campaign, Pax House, 
Union Avenue, Salisbury. 
Tanzanian National Freedom from 
Hunger Committee, P.O. Box 9192, 
Dar es Salaam. 

UGANDA : The Ugandan Committee for the 
Freedom from Hunger Campaign, 
P.O. Box 102, Entebbe. 

ZAMBIA : National Food and Nutrition 
Commission, P.O. Box 2669, Lusaka. 

Here are some of the things that local nutrition 
groups can do. The most useful of them is likely 
to be teaching about nutrition. 

call a meeting of everyone who is interested, and 
hold it in a place where those whom you most want 
to come can easily get to it. Perhaps you will find 
that there is already a nutrition group which you 
can join. Zambia now has many nutrition groups 
fi$xting matnutrition. 

Malnutrition is so important that many countries 
have set up special parts of government to fight it. 
The Zambian one is called ‘The National Food and 
Nutrition Commission’, and its job is to try to 
improve the country’s nutrition in every way it can. 
National commisdons like this one are joined to 
and get help from the ‘Freedom from Hunger 
Campaign’, which fights malnutrition all over the 
world and has its main office at Rome in Italy. 
Campaign is another word for fight. Your nutrition 
group may be able to get help from the local 
branch of the Freedom from Hunger Campaign. 
Here are some addresses to write to. Most of them 
are the local branches of the Freedom from Hunger 
Campaign. 

; “. 

11.11 Finding out and teaching about ma!nutrition. 
If the community is going to win the fight against 
malnutrition, as many people as possible must know 
about it. The first thing that a local nutrition group 
should do, therefore, is to find out all they can 
about malnutrition, so that they can tell other 
people about it. Sometimes doctors will have looked 
for malnutrition by doing a special survey. The 
local nutrition group should find out what this 
survey showed, and should ask a doctor to explain 
it to them. They should also try to make the 
community diagnosis of malnutrition as it is 
described in Section 9.29 and think about the 
blocks in the food-path that they can most easily 
remove. Besides teaching, the only example that 
we shall give here is the removal of the block in the 
food-path caused by high profits in wholesaling 
and retailing. But ‘there may be many other blocks 
in other places which district nutrition groups may be 
uble to remove. They must therefore think very 
carefully about what these might be, and what they 
can do about them. 

WHAT BLOCKS CAN YOUR CLUB 
OR GROUP REMOVE? 

A group may be able to get posters, pamphlets 
and papers on nutrition from one of the addresses 
in Section 11.10. They might also see that this 
book is on sale and is made as widely available as 
possible, The group can also organize meetings, 
in which people are told about malnutrition, and 
think what can be done about it. This spreading 
of news and teaching about malnutrition is useful 
in preparing the way for the district development 
committee. Some important local person should 
be asked to open the meeting and to answer 
questions afterwards. 

Many of the things in Section I I. 8 that school 
nutrition clubs can do can also be done by nutrition 
groups, especially nutrition teaching and helping 
in under-fives clinics. They can also run nutrition 
depots as the following section describes. 

11.12 Food depots. In some districts the big 
profits made by wholesalers and retailers are 
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important b!ocks in the food-path. Nutrition groups 
can help to remove this block by buying food 
wholesale and selling it cheaply. In this way 
poor families can buy more food with their money. 
In Lusaka volunteers sell this food in special 
depots called ‘nutrition depots’. The groups are 
called the Dzithundizeni groups, which means 
‘help yourse!f’+ and here is au example of what they 
do. In the smallest shops in the townships of 
Lusaka groundnuts cost about 95n a kilo, but the 
Dzithandizeni depots are able. to sell them for 
only 22n a kilo! These depots thus help greatly in 
fighting malnutrition, and if you are a Zambian 
and can volunteer to work in them, you will be 
greatly welcomed, especially by the families whom 
you can help so much. 

‘HELP YOURSELF’ DOES NOT MEAN 
HELPING YOURSELF TO THE GROUP’S 

MONEY 

If food is to be sold cheaply, the money that is 
taken from the mothers must be kept very carefully 
and used to buy more food for sale. If volunteers 
sell food and then keep :he money themselves- 
even a little-this greatly harms the work of the 
group. It means that more food cannot be bought 
for sale: so volunteers must be honest if their work 
is to go on. Dishonest volunteers are the greatest 
danger to the work of Zambia’s nutrition depots. 

Nutrition clubs and nutrition groups are not the 
only kinds’ of voluntary nutrition work, and 
volunteers of many other kinds can help. In Malawi 
the Red Cross does much useful work, and in the 
townships of Lusaka the Zambian Helpers Society 
is starting to do the same. 

Vohtary nutrition work can succeed! Readers 
may wonder if it is really possible for voluntary 
nutrition work to do much in a district. It can 
happen-und it has happened-but it requires 
great dedication (giving of yourself for others), 
by the people who try to get it going. On a nearby 
page you will see a pamphlet ,(a paper) sent round 
by the Chipata nutrition group. Between them the 
nutrition group and the nutrition club at the 
secondary school run 38 nutrition depots, many 

of them at rural primary schools. Nearly a hundred 
boys and girls from the school teach nutrjtion in the 
villages on a Saturday afternoon, and the depots 
between them sell over K 2,000 of food each month. 

The next section is about the work of the district 
nutrition committee. The members of this 
committee are not volunteers, but are mostly 
government officers who sit on it as part of their 
job. This committee can do many things that the 
groups and clubs cannot do, and they can do some 
things that it cannot do. All three ari needed, 
and in every district there should be a district 
nutrition committee, and at least one nutrition club 
and nutrition group. Each should know what the 
other is doing, and they should all work together 
as a team to improve the nutrition of the district. 
There is more than enough work in most districts 
for them all to do. 

THE DISTRICT 
NUTRITION PLAN 

11.13 The district development comuiittee. 
Many districts have a district development 
committee whose job it is to improve and develop 
the district in every possible way. The district 
governor may be the chairman or head of the 
committee, and with him is the top man in the 
district in every department, such as agriculture, 
health, education and community development. 
When there is someone from each department on 
the committee it is easier for them to work together, 
and nutrition is only one kind of development in 
which many departments have a part to play. 
When several people or departments work together 
we say that their work is co-ordinated. Nutrition 
especially needs much carefully co-ordinated hard 
work. Sometimes it is better ‘if some people from 
the district development committee make a 
smaller committee, or nutrition sub-committee, 
which does nutrition only. A smaller committee 
often works much better than a larger one. It often 
has much more ‘team spirit’. If there is anyone in 
the district who has been specially trained in 
nutrition, he ‘should be asked to join it to give 
his advice. 
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11.13 Nutrition. for Developing Countries 

The first thing the committee will need to know 
is the community diagnosis of malnutrition in their 
district, as it is described in Section 9.29. A doctor 
should be asked to talk about the problems of 
malnutrition in the district and be helped to make 
special surveys if necessary. He should tell the 
committee how much malnutrition tllere is, and 
where he thinks the food-path JS b!ocked. The 
committee must then think about how tire blocks in 
the food-path can be taken away. The food-path is 
almost always blocked in many places at once, 
and some blocks will be easier to take away tllan 
others. 

The committee has to decide which things 
will make nutrition better most easily with the least 
money. The things that it decides to do must then 
be put into a nutrition plan, with targets that must be 
reached for the district. A target is anything which 
we try to aim for and reach. One target might be to 
have so many under-fives clinics by a certain time, 
and another might be to have encouraged villagers 
to have built so many improved food stores. 
Because there are likely to be so many blocks, 
the plan,needs to have several parts, and there must 
be several targets. It may be possible to reach some 
of the targets quite soon (short-term targets), and 
others will take. much longer (long-term targets). 

Targets must also be given priorities. By this we 
mean that the most urgent targets should be 
struggled for first, and the lesser ones afterwards. 
Jn the last chapter, when, we talked about helping 
the family, we said how necessary it is to teach 
mothers only the things that are possible for them 
to do. It is the same with the community. The 
committee must choose targets which it is possible 
to reach, not ones which are impossible. Possible 
targets are those that might be reached with the 
people and resources (money, materials, etc.) 
that are available, or could be obtained. “The 
committee should look very carefully at its 
resources, and make sure that nothing is wasted 
that might improve the nutrition of the district. 
it should be especially careful to make the best 
USA of anyone in the district who is skilled in 
nutrition. a 

It is not possible to do everything that might be’ 
possible everywhere a!! at once. It is often best to 

start in one village where the headman and the 
people are especially interested in improving nutri- 
tion, and to do as much as possible in that village. 
In doing this. the committee would be taking 
intensive action-that is a lot of action in one place. 
At the same time other things, such as better 
nutrition teaching or planting new croo varieties, 
can be started at many places in the district. 
Action which is spread out in this way is extensive 
action. Both kinds are needed, and later on the 
intensive action can be started in other vi!!ages. 

The members of the committee must think 
about how they can remove each of the blocks. 
Because nutrition is tied up with so many things, 
there is much for them to think about, and they 
may get help from reading Chapter 9. In the next 
sections there are some questions that point to 
some of the things that a district nutrition 
committee might do. They have been listed here 
as questions to which members of the committee 
must try to find answers. For example, the first 
one asks, ‘Is nutrition being taught in the primary 
and secondary schools ?‘ The committee have first 
to find out if it is being taught. If nutrition is not 
being taught, they have to think about what 
they might do to see that it will be taught. 

Questions like this need answering at different 
levels. Thus a village, a ward, a district, a province 
and the nation as a whole, will be able to do 
different things to answer them. For example, a 
village might see that a teacher went on a course to 
learn about nutrition. A ward might arrange for a 
teacher from every school in the ward to go on 

such a course. The district or province might run 
nutrition courses for teachers. The ministry of 
education for the country could see that nutrition 
was taught in a!! teacher-training colleges and that 
special books were written to help teachers. In the 
same way, all the other questions need answering at 
every level, 

The list of questions is a long one, and some of 
the things may be most easily done by the national 
government for the country as a whole. Most of 
the things in this list are for making nutrition 
better generally and for improving the supply of 
protein and joules. If, however, a nutrition 
survey has been carefully done, it may show that 
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people are especially short of some vitamins or 
minerals. There may therefore be special things 
that can be done to improve the supply of .these 
nutrients, such as growing vitamin-containing 
foods. 

So far we have talked as if only districts could 
make a development committee, but wards and 
villages can also, and because they are smaller, 
there are some things that they can do more easily, 
if they want to. The village productivity com- 
mittee, especially, can do much to improve 
nutrition. 

A nutrition plan like this can also be made for 
a whole country, and is called a co-ordinated 
Applied Nutrition Programme, or ANP. Our 
nutrition plan is an ANP at village or district level. 

HOW DlSTRICT DEVELOPMENT 

COMMITTEES CAN REMOVE BLOCKS 

ON THE FOOD-PATH 

11.14a Making the community aware of the 
impurtauce of guod nutrition. This is the first 
.task of the district development committee, and 
they must do it in every way they can. A nutrition 
conference should be held, like that in Section 
11.24b, and everyone who might benefit should 
be able to come to a nutrition course like that in 
Section I 1.24c. This is especially necessary for 
the ward councillors who may need to be taught 
in the local language. People who can both teach 
nutrition and speak the local language are thus 
very useful for courses of this kind. 

Po!iticians, schoolmasters and priests can play a 
big part, for they are able to speak to’large numbers 
of people. Newspapers and the radio can also do 
much, and Zambia is especially fortunate in having 
a National Food and Nutrition Commission which 
does all it can to teach everyone in the country 
the importance of good nutrition. 

TEACH NUTRITION AS PART OF OTHER 
SCHOOL SUBJECTS 

11.W Better nutrition teaching. Lack of 
nutrition education is often the most important 

block on the food-path. It is tied to many other 
blocks, such as bad ways of farming, bad budgeting 
and shopping, alcohol, prestige, bottle-feeding 
and unfair shares of food within the family. There 
are many sides to education, so here are some 
questions that the committee should ask itself and 
try to provide the answers. 

Is nutrition being taught in a!! the upper- 
primary and secondary schools? Is it being taught 
in a!! training schools and colleges, especially 
those for agriculture and health? Have these 
schools got the books, posters and al! the other 
things that they need for teaching? Sometimes, 
nutrition can be taught on its own. At other 
times it is better taught with health science or 
genera! science. Both boys and girls must be 
taught how to budget, and girls especially must be 
taught how to buy foods by weight. Nutrition cab 
even be taught in maths classes by teaching 
children to work out sums like those needed for 
Section 6.10. 

In most districts many of the boys leaving 
primary schools shou!d be farmers. Most of them 
will get no more schooling, so they should learn 
something about farming while they are still 
in the upper-primary school. Is farming being 
taught in these schools ? Have these schools got 
gardens? Have these gardens got all the tools, 
seeds and animals that they need? Are the people 
who are teaching agriculture in these schools 
trained to teach it? If not, can they be given at 
least some training in how to teach it better? 

Are there any Young Farmers Clubs? Are these 
clubs going well? Can they be given any more 
help? Have they also got all the seeds and tools 
that they need? 

Are mothers at hospitals, clinics and health 
centres being taught how to feed and look after 
their children? Is this teaching good enough? 
Can a local nutrition group be started to help in 
this teaching? Can the secondary school start a 
nutrition club to help there also? 

Is there a nutrition rehabilitation unit at the 
hospital or health centre? Rehabilitation means 
making people well again, and a rehabilitation unit 
is really a small ‘hotel’ where mothers can stay 
with their malnourished children. Mothers are 
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11-2, The village productivity committee 

taught how to feed their young children, and can 
see them getting better on food alone. These 
units can be cheap buildings like those in the 
village, and cost little to run. They can do much 
both to cure malnutrition, and to teach families 
how to feed their children better. in Kenya, one 
of the best nutrition rehabilitation units is run by 
the community development department quite 
apart from a hospital. Hospitals send mal- 
nourished children with their mothers to this 
unit. 

Nutrition education takes a long time to work 
because it will be some years before the children 
of today will be the mothers and fathers of 
tomorrow. This is why it is so important that 
nutrition education must start in schools as soon us 
possible, if it has not started already. 

11.15 Growiag more food. Better agriculture 
will remove many blocks in the food-path, but it is 
difficult to make farmers clear more land and farm 
in a better way. Perhaps the. party leaders and 
especially the ten-house chairmen of Tanzania can 
help. ” 

Are there enough agricultural assistants, and are 
they teaching farmers the right things? Perhaps 

agricultural assistants should be taught about nutri- 
tion ? Are there enough of the righL seeds? Are the 
best crop varieties being planted? Are there any 
new crops, such as soya beans or other legumes, 
that could be grown in the district? Are enough 
fertilizers and insecticides being used? Are there 
enough of them at the right price? Can farmers 
market their crops, so that they can buy these 
fertilizers and insecticides? Are there demonstration 
gardens at the under-fives clinics? 

GROWING MORE LEGUMES MAY BE THE 
EASIEST WA Y TO PRO VrDE MORE PROTEIN 

Can a campaign be organized to plant fruit trees 
in the district 1 Can a nursery be started to grow the 
seedlings ? 

Is there enough water for the crops and animals? 
Can the water department dig any more boreholes? 
Is irrigation (bringing water to the land) possible 
so that crops can be grown through the dry season ? 

11.16 Storing ad preserving food better. In 
Section 9.6 we saw that about one sack of food in 
every three is eaten by pests. Better food stores 
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are therefore one of the best ways of getting more they be grown in ponds? Do people keep cows in 
to eat. Fortunately they are often one of the the best way? Can they keep better cows? Can a 
easiest ways. The agricultural department must good new bull be brought to the district? Can any 
therefore find out which is the best kind of food more chickens, ducks, pigs or goats be kept? 
store for the village farmers to make. The things Duck eggs are not only useful for preventing 
needed to make them must be produced, and the malnutrition, but ducks themselves prevent 
agricultural assistants must then show farmers bilharzia by eating the snails that spread this 
how to make food stores that will keep pests from disease. Ducks are thus doubly useful. Are goats 
spoiling their stored crops. milked, and are better varieties of goats needed ? 

In many districts it is wise to keep a store of maize 
from one year to another in case there is not 
enough rain and the harvest is bad. Has the district 
got a store of this kind? 

in the wet weather washed cassava cannot be 
dried for pounding into meal. Families may 
therefore go hungry until the weather gets dry. 
Can villagers be persuaded to buy and use food 
bins (big tins) in which to keep their cassava meal 
so that they can pound meal in dry weather to eat 
when it is raining? 

Preserving food means doing things to try to 
stop it going bad. Fish and meat and even green 
leaves are often dried to preserve them. Better 
ways of preserving foods like these may also help 
the nutrition of the district. 

11.18 Better marketing. District development 
committees can do much to make food cheaper 
in the markets. They must try to see that the 
farmer is paid a good price for the food he grows 
so that he wants to grow more of it. Food must 
also be cheap so that mothers can buy it, which 
means that wholesalers and retailers must make as 
little profit as possible. Retailers must therefore 
be large and sell much food, so that they can live 
on the little profit they make on each kilogram of 
food they sell. Can food prices in the district be 
fixed? This means that food has to be sold by 
weight, and that there must be a right or fixed 
price for a kilogiam of all the common foods. 
If food is to be sold by weight, every retailer must 
have scales to weigh food. Food has to come by 
road to market, and one way to help marketing 
may be to build better roads. 

-- . . 
-_ - 

11-3, Can farmers be taught to make 
better food stores than this one? 

11.17 More raimrl protein. Even a little 
animal protein is very good for the nutrition of the 
young child. Can any more fish be caught? Can 

Fuel for cooking is nearly as important as food; 
so there must be fixed prices for fuel as well as 
for food. 

11.19 Taking away the block caused by alcohol. 
In Section 9. I I we found that alcohol is often a 
bad block in the food-path, and that it is sometimes 
as if the food-path were blocked by a river of 
beer! Alcohol is a difficult block to take away, but 
here are some questions to ask which show some 
of the things that might be done. Some of them 
could be done in a district, while others could 
only be done for the whole country. Some will be 
easier in town bars than in the villages. 

Can the hours of drinking be shortened? Can 
bars be closed during working hours? Bars may 
only open if the district secretary gives his permis- 
sion each year. Can he stop giving permission 
for new bars? Can he give permission for fewer 
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11-4, Can more protein foods be .produced ? 

bars next year? Can the price of beer be taxed so 
high that people stop buying so much beer? 
Can the police stop people making spirits (Malawi 
gin or kachosu) ? The most important bars to 
close are those beside the roads where drivers get 
drunk so that tb.ey crash their lorries. There is one 
wise district governor who takes away the keys of 
any lorry driver he finds drinking in a bar! Can 
anything be done to make beer less easily available 
during the important times of the year when men 
should be farming? 

Many people drink because there is nothing else 
to do; so one way to stop them is to give them other 
ways to spend their time besides drinking. Can 
amenities like cinemas be provided to keep people 
out of the bars at the weekends? Can places to 
eat be provided as well as places to drink? Amenities 
are things which make a town good to live in, and 
which provide people with pleasant ways of passing 
the time. 

Mr. Chinyanta, a dresser from Kapata, found 
that alcohol was a serious block in the food-path. 
Men were drunk when they should have been in 
their gardens. Women were drunk when they 
should have been feeding their children, or weeding 
their gardens. Fire was thus able to get into the 
gardens and burn the dry weeds and the crops. He 
was a member of the village productivity committee 
and the district development committee, so he 
explained to these committees about the food-path, 
and what a serious block alcohol was. He was able 
to persuade them to give only one bar licence for 
each village. Bars often run out of beer, so if there 
is only one bar, people cannot get beer all the time. 
He talked to the bar owners, and they agreed 
not to let women with young children into bars. 

11.20 Taking away the block caused by people 
beiug too sick to work hard. This is not an’easy 

block to take away, because there are often many 
people who are slightly sick with malnutrition or 
other diseases. Even if they are only a little sick it 
may not be easy to cure them. More health centres 
can help; so can more medical assistants and 
nurses to work in them. 

Workers who are well fed often work better. 
Some factories find that their workers work 
harder if they are given a meal in the middle of the 
day. If workers can be better fed it may be possible 
to break the vicious circle that you read about in 
Sections 7.21 and 9.2. 

11.21 Under-fives clinics, bottle-feeding and school 
feeding. Bottle-feeding is the worst block in the 
food-path of the very young child, and it should be 
one of the easiest to take away. Shopkeepers 
might be told why bottle-feeding is so bad, and 

11-5, Can anything be done to take away 
the block in the food-path caused 
by bottle-feeding ? 
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could be asked not to sell bottles unless a mother 
brings a letter from a doctor or a clinic. This 
letter would not be given unless a mother had no 
other way of feeding her child. 

As we saw in Sections 2.2 and 7.18, hungry, 
malnourished school children learn badly, so much 
of the teaching that they get is wasted. If meals 
can be given to them at school they may learn much 
better. Can anything be done to improve school 
feeding ? 

Under-fives clinics (Section : .3) are one of the 
most important ways of removing the block to the 
food-path caused by mothers not knowing how to 
feed their young children. Districts should therefore 
have enough clinics for all children to go to them. 
Can any more clinics be started? Can volunteers 
be Found to help in them? Are the clinics that 
there are working in the best way? The most 
important thing that they do is to teach mothers 
how to look after their young children. Is this 

11-6, Are there enoJgh under-fives clinics 
F for every child to go to one ? 

teaching being done well? Are children being 
immunized against the diseases, such as measles, 
which help to make malnutrition worse? There are 
so many children and so few health workers that 
the community must learn to look after its own 

11.22-23a 

children. This is why voluntary work at under-fives 
clinics is so important. 

Can a special infant food be made locally, like 
the one described m Section 7. I3 ? 

A COMMUNITY MUST CARE FOR ITS 
0 WN CHILDREN 

l,l.22 Taking away the blocks caused by too 
short a birth interval, by families having more 
children than they can feed, and by there being too 
many people for the land. As you read in 
Section 9.17, when the children in a family come 
too quickly they are often malnourished. A child 
should be at least two and a half years old before 
his next brother or sister is born. In poor families 
where there is little food three years or more 
between children is even better. This gives a child 
more time for breast-feeding before his mother 
becomes pregnant again. Also, no family should 
have more children than they can feed and look 
after, nor should the number of people in any 
district grow faster than the food supply. 

All this is now quite easy. A mother can have a 
special piece of plastic called a luop put into her 
womb which stops her having children. When she 
wants another child her loop can be taken away 
and she can become pregnant again. She can 
also be given pills, or an injection, to stop her 
having children until she wants to have them. This 
is called family planning, and it is now so useful, 
safe and cheap that every hospital and health 
centre should be able to help mothers and fathers 
plan their familics. If people ask for family planning 
and go on asking they will get it. 

1 I .23a Improved nutrition needs good admiaistra- 
tion. The government of a district cannot 
improve nutrition, and remove the blocks in the 
food-path, unless it works well and the decisions 
made by the district nutrition committee are 
followed hy somebody doing something! This is one 
of the things that is meant by good administration. 
The administration of many districts is so bad 
that almost nothing is done. Too many people 
spend the time reading the paper when they should 
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be workiag. Huge piles of fertilizer spoil in the rains 
because nobody will fill in the forms that enable 
it to be sold to the farmers. Officials are moved 
from district to district so frequently that they 
do not have time to learn about the local problems, 
and get things going that would improve nutrition. 
Educational, agricultural and medical officers do 
not visit, support and care for their staff in the 
villages as well as they might. In all these ways bad 
administration prevents the removal of blocks in 
,the food-path-it is itself a very serious block 
in the food-path. 

BAD ADMINISTRATION BLOCKS THE 
FOOD-PATH 

11.23b Evaluation. Evaluation means seeing 
if what we have been trying to do is working. 
One of the most useful things about the road-to- 
health chart is that we can evaluate what we are 
doing to improve the nutrition of a child. If he is 
gaining weight we are ‘succeeding. If he is losing 
weight we are failing. 

In the same way we want to see if our efforts to 
improve the nutrition of a community are succeed- 
ing. This is difficult, because the nutrition of a 
community is difficult to measure. It is not easy to 
be sure that there is less mabrutrition in a commu- 
nity one year than there was the year before. The 
easiest way to evaluate the nutrition work that has 
been done in a district is to look for answers 
to questions such as these. Are more of the 
important food crops being grown? Has the price 
of groundnuts, for example, fallen because there 
are more of them? Are more children coming to 
the under-fives clinic? Are they coming more 
regularly than they did last year? Are more of 
their immunizations cbmpleted? 

Another way of evaluating the success of our 
efforts is to see if fewer cases of malnutrition come 
to the hospitals and health centres of the district. 
This again has problems, because malnourished 
children are not always counted in the same way 
from one year to another. 

In spite of all these difficulties the district 
nutrition committee should do all it can to evaluate 

the success of its efforts. Malnutrition will not be 
driven out in one year, or in two or three. It will 
probably take many years, but the battle against 
it cun be won! Every few months the committee 
should meet to see how the fight is going. Step by 
step and year by year they will slowly win! 

11.24 THlNGS TO DO 

(a) ‘The District Nutrition Game’. It is some- 
times possible to learn things by playing a game. 
Here is one that will help you to learn about the 
community diagnosis of malnutrition, and the 
health action that can be taken to improve nutrition. 
The game is called the District Nutrition Game 
and can be played by several players. 

On a nearby page you will see a picture of the 
board on which the game is played. There is a 
START and a GOAL, joined by a long path with 
a hundred numbered steps. At the START there is 
‘much malnutrition in the district’, and at the 
GOAL ‘every child is on the road to health.’ Each 
player chooses a district, and finds something, 
such as a bottle top, to stand for it. Everyone puts 
their districts on START, after which the players 
throw the dice in turn to see who shall begin. 
The player with the highest number begins. 
If two players throw an equally high number, 
they throw the dice again. Players then take it in 
turn to throw the dice and move their district the 
number of steps it shows. The player who gets 
first to the GOAL, where all his children are on the 
road to health, wins the game. 

Some of the steps are joined to others further on 
or further back in ways that show some of the 
things that can make the nutrition of a district 
better or worse. If you land on a step which is 
joined like this, go forward or backward in the 
way shown by the arrows. For example, if your 
district lands on step 4, go up the path marked 
‘much voluntary nutrition work’ to step 38. 

Some steps, such as steps 3 and 6, are 
marked with wavy lines. These are the ‘helps’ and 
‘hindrances’ steps. When a player lands on one 
of these steps there is either a help, or a hindrance, 
to the nutrition of his district. These helps and 
hindrances are shown in a list on the next few 
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A PAIR OF DICE 

A SPINNING TOP 

Of&O 

spin T&Gord by 
twisting the match stick 
in yaur firgefs 

11 - 8, Dice ond a Spinning top for 
the district nutrition game 

pages. The best &ay to use them is to write each of 
them on a card, to put the cards in a pack, writing- 
side downwards, and to shuffle or mix the pack 
well. The player landing on a help or hindrance 
step picks up the top card of the pack, turns it 

over to see what it says, reads it out to the other 
players, and then moves his district in the way the 
card requires. if you have not got cards, use the 
list of helps and hindrances just as it is. Work 
down the list taking first a help and then a 
hindrance. as each player lands on a wavy-lined 
square. 

The game has several other rules. As a player 
gets near the goal, he must throw exactly the right 
number to reach 100 before h& wins. Players 
who throw a six get another turn. 

It is possible to play using the figure in this 
book, but it is better to make your own board. 
This can be done by copying out the figures on to a 
large piece of cardboard or paper. The helps and 
hindrances cards can best be made from pieces 
of white cardboard, but they can be made from 
paper. 

If you have not got a dice you may be able to 
make one from wood. 

Another thing to do is to get six pieces of card, 
all exactly the same size and to write the numbers 
one to six on them: .Put them in a tin, or box, or 
gourd. To use them a. player puts his hand into 
the tin without looking, and takes out the first 
card he can feel. He then mo;cs forward the 
number of places it says. The cards can be cut from 
almost any cardboard box. 

Sane hindrances to nutrition 

District nutrition committee fails to meet for I8 
months 
GO BACK FIVE STEPS 

No mechanics or spare parts to mend tractors 
MISS ONE TURN 

The rains stop early and crops arc bad this year 
GO BACK TWENTY STEPS 

Disease carted ‘pops’ attacks groundnuts 
GO BACK FIVE STEPS 

Mothers do not buy foods by weight 
GO BACK THREE STEPS 
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No insecticide in the depots of the agricultural No improvement in family budgeting 
coqerative MISS TWO TURNS 
GQ BACK TEN STEPS 

Monkeys steal crops in the fields 
New district governor is appointed who is not 

interested in nutrition 
GD BACK ONE STEP MOVE BACKWARDS NEXT TURN 

Lack of sanitation and clean water in the district Controlled price regulations for food ignored 
increases diarrhoea GO BACK SIX STEPS 
GQ BACK TO SQUARE TEN IF YOU 
HAVE PASSED IT All the community leaders leave the rural areas 

for the towns 
Newcastle disease kills half the chickens in the GO BACK TO THE BEGINNING 

district 
GO BACK’FOUR STEPS 

The father of the keenest member of the school 
nutrition club cannot pay for his daughter’s 
transport to school 
GQ BACK ONE STEP 

Training school for enrolled comprehensive nurses 
cut from the development plan 
GO BACK SIX STEPS 

The price of eggs is fixed too high for many people 
to buy them. More eggs are produced than 
people can pay for at that price, so 20,000 
eggs go bad 
GO BACK THREE STEPS 

Farmers do not repay loans for farm development, 
so no further loans can be made 
MISS TWO TURNS 

Fathers continue to eat the ‘lion’s share’ of the 
family’s foodc 

Some helps to nutrition 

ALL MEN PLAYERS MISS ONE TURN 
Your local member of parliament becomes interest- 

ed in nutrition 
Producer’s co-operative loses much money 

MISS A TURN 

Fizzy drink advertising increases 
GQ BACK TO SQUARE THREE 

Maize moths and weevils eat the stored maize crop 
GO BACK THREE STEPS 

People do not grow maize in place of some of 
their cassava 
GQ BACK TEN STEPS 

Young children given beer instead of milk 
GO BACK FIVE STEPS 

GO FORWARD FIVE STEPS 

School gardens go well in the district 
GO FORWARD THREE STEPS 

All shops now sell food by weight 
GO FORWARD SEVEN STEPS 

Medical assistant training school doubles student 
numbers 
GC FORWARD FIVE STEPS 

Seed factory opened in the country: seed supply 
improves greatly 
GO FORWARD SIX STEPS 

Pontoon across the river breaks, so fertilizer and Shops in the district agree to stop selling feeding 
seeds arrive too late for the planting season bottles, except where a medical assistant or 
GO BACK THREE STEPS doctor says so 

The population of the district grows faster than 
GO FORWARD SEVEN STEPS 

the supply of food to fad them 
GO BACK TWENTY STEPS 

New tools arrive for young farmers clubs 
GO FORWARD THREE STEPS 
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New variety of maize is grown by most farmers 
in the district 
GO FORWARD TEN STEPS 

Soil erosion controlled by better farming methods 
CO FORWARD FIVE STEPS 

Thr district is given a special vote of money for 
nutrition 
GO FORWARD SIX STEPS 

The president expresses interest in the nutrition 
of his people 
GO FORWARD TEN STEPS 

More land irrigated 
GO FORWARD TEN STEPS 

Local nutrition groups help in the under-lives 
clinics 
GO FORWARD SIX STEPS 

People learn to look after fish ponds 
GO FORWARD THREE STEPS 

Marketing co-operative doubles its number of 
depots 
GO FORWARD FIVE STEPS 

Nutrition rehabilitation units opened at all 
hospitals and health centres 
GO FORWARD FOUR STEPS 

Farmers paid for their crops soon enough for 
them to buy seed and fertilizer for the next 
season 
GO FORWARD SEVEN STEPS 

Marketing co-operatives under new management 
and make increased p ofit 

Ii GO FORWARD TH EE STEPS 

New primary school curriculum includes nutrition 
GO FORWARD TEN STEPS 

People stop leaving the land to go to town 
GO FORWARD TWENTY STEPS 

Most children in the district immunized against 
measles 
GO FORWARD FOUR STEPS 

Family planning started in the district. Families 
now need have no more children than they 
can feed and look after properly 
GO FORWARD TEN STEPS 

There are many other helps and hindrances 
that you may be able to think of, and if you look at 
a newspaper you can often find ideas for them. 
The hindrance in the list above about the eggs 
that went bad came from a newspaper. Do your 
best to make up some of your own help and 
hindrance cards. 

(b) Running a nutrition conference. This section 
is mainly for the secretaries of nutrition groups, 
who will find that one of the best ways of 
generating interec,t in nutrition in a district or 
province is to organize a nutrition conference. 
It is aimed at the high level personnel of a district. 

Conferences can take many forms, and it is as 
well to be quite clear at the outset what its objectives 
are to be. Those of the conference described here 
are to increase the awareness of malnutrition 
among the leaders of the community, to promote 
practical action, and to encourage the formation 
of a provincial or district nutrition committee. 

HOLD A CONFERENCE IN EVER Y DISI-R/CT 
WHERE THERE IS MALNUTRITION 

School feeding scheme started 
GO FORWARD FOUR STEPS Careful attention to detail is essential to the 

success of any conference. Start at least three 
Nutrition clubs started in all schools months ahead-by first seeking the support of the 

GO FORWARD THREE STEPS leaders of the province or district. Ask the most 

ImProved ways of fdrming become widely used 
influential person in the community to open the 
conference, and do your best to see that he arrives 

GO FORWARD TWELVE STEPS on time on the day-the programme will be much 
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put out if he is very late. Try to secure the attend- 
ance of the senior officers in health, education, 

‘community development and agriculture, as well as 
the political leaders of the district. Explain carefully 
to each important person why it is so, necessary that 
he should come. The conference wi!! have lost much 
of its purpose if most of these people do not come. 

Try to obtain the help of outside speakers chosen 
for their knowledge, authority and lecturing ability. 
ney might be nutritionists or paediatricians 
working in the country, the MCH (maternity and 
child health) specialist, or a member of the depart- 
ment of community Realth at the university. These 
people are likely to have’ many engagements and 
should be written to well in advance. 

Choose tie time and venue carefully. Try to 
avoid dates, such as those for elections, when 
the peopk you most want may not be able to 
come. Conferences can often be most conveniently 
held during the holidays in a secondary school or 

* teacher-training college. A weekend may be the 
best time if people have jobs they cannot leave 
.in t!te week. The main room should be large and 
ti should be at least three smaller ones in 
u&i& groups can meet. See that the main room can 
be blacked out and encourage your guest speakers 
to use visual aids. Make sure that meals can be 
provided, that a!! participants eat together and 
that cot!” or tea will appear without fail during 
the morning and afternoon breaks-it has been we/I 
said that i/ m#ee fails a rorference fails! Some 
particiints may need to St&jr overnight; so see if 
individual hospitality or, where appropriate, a 
school dormitory can be made available. 

When plans for the conference have been made, 
prepare an attractive programme, and invite 
the most influential people working in health, 
education, a&riculture and community develop- 
ment. In making up the number for a conference 
work from the top downwards, and do not forget 
the secondary school teachers. .Forty participants is 
a g&x! numb+ but, as many of those who say they 
will-attend are apt not to tum:iup on the day, it is 
wise to invite about sixty. Remind the more import- 
ant ofithose who have said that they will attend a 
week before the conference opens. If funds for 
mileage, materials. meals. etc., are required, it 

may be possible to obtain them from one of the 
organizations affiliated to the Freedom from 
Hunger Campaign listed in Section I I. IO. 

There are many ways of planning the programmc. 
Here is one which has worked well and which is 
based on the structure of this text. Although the 
sessions are planned to last an hour or an hour 
and a half, it is vital tltat speakers do not talk jbr 
more than twenty minutes, or at tlte ntost lta!f an 
Itour, especial[v imnteiliately &er Iunclr (! 1. so as 
to leave PLENTY qt’ tinte. for discussion. If speakers 
can cut what they say to fifteen minutes, then so 
much the better. Where, on the programme. 
sessions follow one another immediately, a five- 
minute break should be allowed between them. 

Suturtlq* 
8.00 

8.30-9.30 (I) 

9.3&10.30 (21 

10.30-I I 
I I-12.30 

12.30-2 
2-3.30 

3.30-4 
4-5.30 

slrrlllur 
9-9.30 

9.30-l I 

I I--I I .30 

(3) 

(4) 

(5) 

(6) 

(7) 

Conferenccopened by the Fistrict 
Governor. 
The human and economic signi- 
ficance of malnutrition in . . . . . . . 
district. First guest speaker. 

What foods are made of. 
First guest speaker. 

Break for coffee. 
The growth ,of children and the 
consequences of failure. 
Seed guest speaker. 

Participants lunch together. 
Feeding children. 
Second guest speaker. 

Break for tea. 
Why does malnutrition exisl? 
Making the conimunity diag- 
nosis. First guest speuker. 

How can we prevent malnutri- 
tion ‘? First guest speaker. 

Conference splits up into groups 
for agriculture, health, education 
and community development to 
discuss PRACTICAL action in 
the district. 
Break for cotiee. 
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11.304 (8) Groups meet to discuss their 
recommendations and put for- 
ward proposals. 

I.00 Chairman closes the conference. 
1.15 Participants have lunch together. 

At the beginning of the conference the chairman 
should ask participants to stand up and introduce 
themselves. Individual name badges, made if 
necessary from cardboard, ‘Sellotape’ and safety 
pins, are also useful. If possible everyone should be 
given a cardboard folder to the front of which a 
duplicated sheet has been stuck describing the 
conference, some paper and a pencil. If funds are 
available everyone should also be given a copy of 
this text, if possible well in advance. See that there 
are a typewriter, duplicator, stencils and paper 
available at the conference so that last minute 
handouts, resolutions. etc., can be prepared. 
Provide a blackboard, chalk and. if possible. the 
flannelgraph of the road-to-health chart described 
in Section 12.3. 

It will be seen that the programme suggested 
for tlte conference occupies the whole of a Saturday 
and the following Sunday morning. Although 
time is short, it is unlikely that participants will be 
willing to work on Saturday evening, or on Sunday 
afternoon. The first session should cover the 
first part of Chapter 2 and expand particularly 
on Section 2.2. The emphasis should be on the 
underweight child, and its consequences for the 
mental development of the individual and the 
overall development of the nation. Any factual 
evidence that may be available on the prevalence of 
malnutrition in the district should be assembled 
before the conference, and perhaps even collected 
by the methods suggested in Sections I -5 and I .6. 
It should be presented to the conference in graphic 
form and later incorporated into the comniunity 
diagnosis. 

The second session should cover some of 
the more important parts of the second and third 
chapters. Brief mention should be made of nutrients 

,^ and food composition. but there will be no time 
to discuss protein structure. or amino acids. or the 
NPU. The third session should cover the most 
important parts of the first chapter and go on to 

discuss marasmus and kwashiorkor. The fifth 
session, and the last for Saturday, is particularly 
important and should cover the food-paths as 
they are described in Chapter 9. It should end with 
members of the conference themselves making the 
community diagnosis of malnutrition as this is 
described in Section 9.29. This should be written 
on the blackboard as a list of the more important 
blocks in the food-paths of the district, together 
with the number of ‘plusses’ that are to be accorded 
to them. If participants have copies of this text, 
the community diagnosis can be recorded in them. 

At nine o’clock on Sunday morning one of the 
guest speakers should quickly go over the com- 
munity diagnosis of malnutrition, as it was made 
the previous evening, and suggest some of the 
things that might be done to remove the blocks 
in the food-path. After this the conference should 
break up into four groups, one each for agriculture, 
health, education, and community development. 
They should start by electing a chairman and a 
secretary or rapporteur. If one of these can be 
the senior official locally responsible for that 
particular sector, then so much the better. Groups 
should then have plenty of time to discuss the 
removal of the blocks in the food-path suggested 
by the community diagnosis, and must try to 
come up with a few real!)’ practical ideas about 
what can be done in the district or province. Vague 
hopes and good intentions are valueless, and the real 
purpose of the conference should be jbr influentia I 
people in the district to decide what can be done. 
One of the most useful things the conference can 
recommend is the formation of a district nutrition 
committee. 

After coffee, groups should meet in ‘plenary 
session’, and the rapporteur of each should 
briefly inform the conference of the action this 
group considered practical in the province or 
district. When participants have had time to 
discuss these reports, the chairman should sum 
up and close the conference; after which everyone 
should, if possible, have lunch together. As soon as 
possible afterwards the chairman should prepare a 
short written report stating what was recclmmended 
and who was present. 

Because one of the main objectives of such a 
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conference should be to suggest the formation of a 
provincial or district nutrition committee, this 
document could well become their opening brief. 
It should also be circulated to all participants. 

a gptrition coarse. This section 
is based on recent Zambian experience. Although 
designed with specific objectives for medical 
workers, it could, with minor modification. be 
adapted for all kinds of field staff who might be 
able to do anything to promote good nutrition. 

Many such staff have been imperfectly trained a 
long time ago, and their re-training is one of the 
paramount needs of many ministries. Nutrition 
is likely to be only one of the fields in which 
re-training is required, and many re-training courses 
will not be able to devote much time to it. But. 
however much nutrition is incorporated in a course, 
it is essential that its objectives shotrlcl include 
careful@ specij?ed intprovenlen ts i4r a student t ‘s 
working activity when he returns to his station. 
These need to be worked out and stated, and the 
training course designed to achieve them. Such 
objectives might include the ability to conduct 
health education classes, to teach nutrition at the 
primary school level, or to weigh children and 
fill in road-to-health charts. More general objectives 
might be to explain the most important facts of 
nutrition as they affect health, and to make partici- 
pants generally better at promoting good nutrition 
through their jobs. 

Those attending such courses can include 
primary school teachers, agricultural assistants and 
demonstrators, health assistants and vaccinators, 
medical assistants and nurses, and, most important- 
ly perhaps, dressers and indoor servants from 
clinics, because these have great potential influence 
on the patients. It has been found desirable to 
make courses as homogeneous as possible, both in 
the level of basic education of the participants, 
and in the length of their previous training-if 
any. Thus it has been found better to have separate 
re-training courses for dressers and medical 
assistants. Secondary school teachers are better 
catered for in the conference described above. How- 
ever, participants can, and often should, be mixed 
as far as their field of previous experience is 

concerned. Thus a course can well contaiq agricd- 
tural assistants, medical assistants and pri marp 
schoolmasters. 

The course suggested below is for medical staff, 
such as medical assistants, or, on a different 
occasion, dressers, its objectives being to enable 
them to give nutrition education talks and to fill 
in road-to-health charts. It is designed to last for a 
week, but if extended over a fortnight to include 
the general management of under-fives clinics 
and immunization, it would prepare the partici- 
pants for the introduction cf these clinics in a 
district. Hold it in an empty residential secondary 
school during the vacation, and if given suitable 
notice UNICEF will often provide the funds. 
Thirty participants is an ideal number, for which 
a minimum of two staff are needed, but numbers 
can be scaled up and more staff are welcome. A 
doctor and a public health nurse make a good 
combination, but two public health nurses can 
well run a course of this kind. Particularly careful 
attention should be paid to the catering arrange- 
ments, as these are apt to be the weak point of a 
course. Make provision for visual aids, particularly 
transparencies, and also for a duplicator, a type- 
writer, paper and stencils. 

Si4nda~ 

8.00 p.m. Registratkw. The staff and partici- 
pants are introduced to one another, 
and the seminar is opened by the 
District Governor. This is the time 
for an introductory questionnaire 
and a multiple choice pre-test of the 
participants’ knowledge. 

Moudav 

9.00 a.m. Growth (first part of Chapter I). 
9.30 a.m. Malnutrition ad its importa4ice 

(Chapter 2). 
I I.15 a.m. fracticd. The age and weight of 

children (see Section 2.1 I b). 
2.00 p.m. Nutrients. What foods arc made of 

(parts of Chapters 3 and 4). 
4.00 p.m. Practical. The food collection (see 

Section 4.18). 
8.00 p.m. S/if/e show. 
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TaeSd& 

8.00 a.m. More about protein (latter part of 
Chapter 3). 

9.30 a.m. Food requirements (Chapter 6). 
I I .I5 a.m. Best bry for protein and joules 

i (Chapter 6). 
2.00 p.m. Practical. Class visits a market 

and either buys food locally or 
studies its price (see Section 6.10). 

4.00 p.m. Best buy lists prepared and studied in 
CkiSS. 

8.00 p.m. Nutrition@n as available. 

Wefhfesda! 

8.00 a.m. The .food-path and the causes ?I/’ 
malnutrition (Chapter 9). 

9.30 a.m. The community diagnosis 41’ nral- 
nutrition (see Section 9.29). 

I 1. I5 a.m. Ckss splits into groups to discuss 
the ways in which the blocks in the 
food-path can be remowd. 

2.00 p.m. Groups report. 
The rest of the afternoon and 
evening free. The District Nutrition 
Game might be played on this 
evening. 

nlursda) 

‘k.lXfl a.m. Feeding children (Chapter 7). 
9.30 a.m. Pructicu/. Preparing meals for ‘young 

children (see Section 7.22). 
11: 105 a.m. Teaching I betwr nutrition (Chapter 

‘- IO). 
2.00 p.m. Practical. Class splits into groups 

and practises teaching one another. 
4..00 p.m. Tlte road-to-health chart and how 

to fi!, it in (part of Chapter I ). 
8.00 p.m. Brains Trust. 

Friday 
r 

8.00 a.m. Clars visits v/t undefives clinic. 

i.- < /( ._. Par$ici&+s. p+$e both teaching 
_: mothers and filling in the road-to- 
/ ” health charts. 

I t.30 a.m. 7kx 
2.00 p.m. Course ewhration by students. Test 

~’ 

returned and gone through. Group 
photograph. 

3.00 p.m. Groups divide aid each prepares a 
nutrition play. 

8.00 p.m. Nutritiort plaw enacted before all 
in Gterl autlierrce. 

Saturday 

8.00 a.m. Participunts depart. 

It will be seen that great emphasis has bee11 
placed on practical work and that the course 
contains both a Qre-test and a final set of multiple 
choice questions. These, especially the pre-test, can 
hardly be too simple. If diffculty is experienced in 
making them up, a set may be had from the 
National Food and Nutrition Commission in 
Lusaka (see Section I I. IO). For Monday morning’s 
practical some malnourished children should be 
brought from the hospital if this can be arranged. 
At the Brains Trust on Thursday evening. the most 
knowledgeable people available should answer 
questions. For the course evaluation on Friday 
afternoon the participants are asked to send in 
their comments and suggestions as assistance in 
planning further courses of a similar kind. The 
audience for the nutrition plays on the last evening 
can well be the staff of the school and their ftimilies. 
Both the Brains Trust and the plays have proved 
surprisingly popular, and the latter have disclosed 
much unexpected talent. 

It is desirable that each participant take away 
some written material with him for further study 
and reference, perha& this manual. 

Courses of this kind provide an opportunity, 
which should not be lost, of letting participants 
meet their administrative superiors, so that 
questions can be answered and administrative 
matters settled. 

Courses should be followed up with a visit to 
staff in the field, and if possible with a further 
course the following year. One very successful 
follow-up course started with a day’s lectures 

and discussions after which participants took 
part in the vernacular instruction of a fresh group of 
participants. in this case the leaders of women’s 
clubs. 



It. 1 The metric system. This book is written 
in the met& system. This means that it uses grams 
and kilograms, not pounds and ounces. Many 
countries have already changed from the imperial 
system of pounds and ounces to grams and kilo- 
grams, or will change soon. If you do not under- 
stand the metric system, this section may help you. 

Because there are I6 ounces in a pound, pounds 
and ounces are not easy to use. Grams and kilo- 
grams are easier. to use because there are 1,000 
grams in-a kilogram. It is easier to change grams 
into kilograms by dividing by 1,000 than it is to 
change ounces into pounds by dividing by 16. Just 
as pourids are shortened to Ibs. and ounces to oz., 
so grams are shortened to g and kilograms to kilo 
or kg. A gram is a much smaller weight than an 
ounce. You will understand better what a gram is 
if you know that a new pencil weighs about five 
grams or 5 g. 

You may want to change pounds into kilos or 
ounces into grams. If you do, you will find it 
useful to know that there are 2.2 pounds in a kilo 
and 28.3 grams in an ounce. Often 28.3 g can be 
usefully rounded (shortened) to 30 g, but you 
should not round 2.2 lb. to 2 lb. when you are 
changing the weight of children from the imperial 
to the metric system. This is not accurate enough, 
and a child may be put on the road to health 
when he is really below it. 

Two figures have been drawn to help you make 
the change more easily and accurately. Figure I2- I 
shows you how to change pounds and ounces into 
grams and kilograms (or the other way around) 
f5r any weight from one ounce to 22 pounds. You 
will see that this figure has a scale which is well 
spread out for the small weights, but which gets 
closer together as weights get heavier. A scale of 
this kind is called a Iogarithmic scale and makes it 
easier to show a very long scale, such as that 
shown here. in one ligure. It is quite easy to use. 

All you have to do is to find the weight you want 
to change on one side of the scale and then read 
off what it .should be on the other side of the 
scale. Remen&cr, however. when you are using a 
scale of this kind, that it is not equally spread out 
and that each weight is shown by a shorter part of 
the scale the further up it you go. 

Figure 12-2 is a more ordinary scale and is said 
to be a linear rather than a logarithmic scale. 
It goes from83 to 20 kilograms, and is for chunging 
the weights of children from the imperial to the 
metric system, or the other way around. If your 
under-fives clinic has an imperial weighing scale 
and you are sent metric road-to-health churts, 
you will tind Figure 12-2 very useful. 

12.2 A reading list. Do you want to learn more 
about nutrition? If you do, here are some books 
that will help you. They are all in ordinary or 
standard English, but none of them is particularly 
difficult. 

Human nutrition in tropical ,4fiit*a, Lathom, M . . 
United Nations Food and . Agriculture 
Organization, Rome, 1965. 

Child nutrition in derehping countries, Jelliffe, 
D. B., United States Department of Health, 
Education and Welfare, sold by the Superin- 
tendent of Documents, U.S. Government 
Printing Office, Washington D.C., 20402, 
U.S.A. 

Visual aids in nutrition educution, Holmes, A.C.. 
United Nations Food and Agriculture 
Organization, Rome, 1968. 

Learning better nutritiorr, Ritchie, Jean A. S., 
United Nations Food and Agriculture 
Organization, Rome, 1967. 

The next section is for the people who may use 
this book to teach with. 

. 



here is a conversion scale for 
changing ounces and pounds into 
grams and kilograms, or the 
other way round / 
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this conversion scale is for 
children who are we ighed 
at under-fives clinics 
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Appendix 12.3-4 

12.3 Some mtes hr teachem This book has students choosing different ‘things to do’ and pre- 
bae~ written to cover most of the content of a senting their results to the assembled class. This 
course on nutrition suitable for the staff listed in may be particularly valuable if time is short. 
the introduction, and also as a *teach yourself Teaching materials come second only to practical 
text for vohmtary nutrition workers. It maY work. Teachers within Zambia should write to the 
raquire modification for teaching in schools, and National Food and Nutrition Commission 
ot$y some of the ma&al it covers is likely t0 be (NFNC), Box 2&j9, Lusaka. Those outside it 
suitable for primary si;hools. It is suggested that, should write to Teaching Aids at Low Cost (TALC), 
where $ossibleY a course in nutrition should 30 Guildford Street, London W.C. I. The following 
follow the general sequence of its chapters, but it may be available, either free or at minimal 

. may on occasion be convenient to put Chapter charge. 

9 on the food-paths, and particularly its practical 
work a&r Chapter 2 on the failure of 
growth. 

Three sets of multiph choice questions. 300 
multiple choice questions were composed and 
allocated at random into sets A, B and C, 
which thus cover the same material and are 
of the same complexity. They are intended for 
use as a pre-test to see what is known before 
a course starts, a test at the end of the course, 
and a test some months later to see what has 
been retained. (TALC) (NFNC) 

The &mate purpose of learning nutrition is 
to provide practical help to those who need it. 
Thus, any instruction in nutrition, no matter how 
brief or how humble, must prepare students to do 
this. They will be prepared to give this help, both 
through their skills an, their attitude, if their 
course can be made as practical as possible. This 
mtans that nutrition has to be learnt in homes and 
markets as well as in the classroom. Any nutrition 
. Oourse which does not plan to provide active practi- 
cd instruction can be said to have failed before it 
has begun. 

Practical work has been provided for here as A stencil for the road-to-health chart. This is a 
quart0 size electric stencil of the standard 
Zambian metric chart. It enables many cheap 
copies of the chart to be run off for practice 
teaching purposes with the aid of an ordinary 
duplicator. (NFNC) 

‘things to do’ at the end of each chapter. Most of 
them have been tried out on many occasions and 
found to work well with the tiudents for whom this 
book is intended. The equipment re@red is 
minimal, students like visiting people’s homes,, 

,“jT) I .J& most families like being visited. It is worth 
@king considerable effort to work out the best 
protein and joule buys in Section 6.6. since all 
practical advice in shopping depends upon it. 
The sintp& kind of metric balance is all that is 12.4 References. Most of this book is the 

* needed, and if students are sent with a letter, it has outcome of the nutrition activity that was going on 
been found that many shopkeepers will let them in Zambia while it was being written, and of 
weigh food without buying it. The mathematics conversations with those involved in it, many of 
needed is much less formidable than it looks, the whose contributions are gratefully acknowledged 
-most difficult operation being long division by a in the introduction. Much further assistance was 
tw~-&xe number. FE4m examples are required .- also obtained from the following: 
for teaching mathematics, see if some of them can FAo (1968), F&d Composition T&h for Use in 

be taken from the field of nutrition. Africa. 
One of the best ways of organizing practical FAO Nutritional Studies, No. 15 (I W), ‘Calorie 

work is to do it in the form of projects, pairs of Requirements*. 

A variety of posters and other visual materials 
forming a teaching kit. (NFNC) 

A flannelgraph of the road-to-health chart. This 
depictsthe chart used in Zambia. State whether 
the pounds or kilos version is required. (TALC) 
(NFW 
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WHOIFAO Nutrition Meetings Report Series, 
No. 37 (1965), ‘Protein Requirements’. 

Holmes, A. C., (1968), Visual Aids in Nutrition 
Education, FAO, Rome. 

Jelliffe, D. B., (1966), The Assessment of the 
Nutritional Status of the Community, WHO, 
Geneva. 

Jelliffe, D. B., (1968), Child Nutrition in Developing 
Countries, U.S. Department of Health, Educa- 
tion and Welfare. 

Jelliffe, Patrice F. E., and D. B., (1969), Supplement 
to the Journal of Tropical Paediatrics, 15,4, ‘The 
Arm Circumference as a Public Health Index 
of Protein-Calorie Malnutrition of Early Child- 
hood’. 

Latham, M., (1965), Human Nutrition in Tropical 
Africa, FAO, Rome. 

PAHO Scientijic Publication No. 217 ( 1970), 
‘Guidelines to Young Child Feeding in the 
Contemporary Caribbean’. 

Ritchie, Jean A. S., (1967), Learning Better Nutrition 
FAO, Rome. 

Stanfield, J. P., (1971), Supplement to the Journal 
of Tropical Paediatrics and Environmental Child 
Health, 17, 1, ‘Recent Approaches to Mal- 
nutrition in Uganda’. 
Use has also been made of the WHO/FAOpubli- 

cation on energy and protein requirements due 
for release in 1973, which was seen in draft form, 
and its recommendations incorporated in the text. 



VOCABULARY-INDEX 

abwqH&m When digested food is taken through 
the wall of our intestines into our body we 
absorb it, 3.7 

act&m Doing. To take action is to do something, 
11.1 

amte An acute disease is a short and often 
severe onq 7.20 

rbh Agrowu-upmanorwoman, 1.1 
II m The distance round the upper 

miw 1.5 
W A poison that is found in mouldy 

faods, 5.5 
aarbl When we drink beer it is the alcohol in it 

thatmakesus~4.15,9.11,11.19 
mb m&b Proteins arc made by joining together 

I a hmdral or more much smaller things called 
aminoac&3.7 

e A disease in which the blood gets too 
pare and thin, 4.7,4.10 

Wk@ie A substance used for killing micro- 
txgatbm (germs) outsi& the body on the skin, 
8.11 

d8chl The oppuiiite to batural. Something 
whichis-ismadebymaq8.1 

Ww8ge Thelowestwagethatanyonewitha 
fhlhime paid job should get. This is usually 
-lmwP- t, 6.8,6. Eod 

bM)q Thebcstwayto buy certain things, su3h 
-protein and joules, 6.4,6.5,6.1&t 

- A disease caused by worms which 
live in the veins of the bladder or large bowel. 
Alsocanedschistosomiasis,9.2 

WWtrv8l TItetimeorspacebetweenachild’s 
birth and that of his next brother or sister, 
7.6,9.17a 

b&d a tk f- Something which cuts or 
bids the path which food takes from the 

~fidrta.whereitisgro~tothebodyofthe 
’ +iIdwhoeatsit,chaptm9. 
hp Yom boss is the person ,*JOU work for, 7.17 
w clhaptera- I I 
hd Ae @ccial names that some factories 

use for the thiugs they make. ‘Coca-Cola’, 

‘Castle’ beer and ‘Lactogen’ are brand names, 
4.15 

hreak&& The first meal of the day, 4.3, 7.18 
bra&q- 7.1,7.2 
T *zing to spend money in the best 

. 
hulk ‘T&z ‘space or volume that something of a 

given weight takes up. When a small weight of 
maize meal is boiled with water it makes a large 
bulk of porridge. Cooking oil or margarine have 
many joules of energy in a small bulk, 7.8 

ImU Amaleormancow, 11.17 
al&m A mineral from which bones are made, 

4.12 
alorie An old way of measuring energy. 1 calorie 

=4.18 joules, 4.lb and footnote. 
canteen A place where workers can eat, 7.21 
c.arMydrate A starchy, sugary, or floury nutrient 
* in food that provides the body with energy, 

3.4,4.2 
carbon dh&de A gas made of oxygen and carbon 

which is formed when food is ‘burnt’ in the 
body, or fuel is burnt in a fire, 3.7,4.1 

earles Holes in the teeth, or dental decay, 4.13, 
4.15,5.4 

cash mop A crop that is grown specially for sale, 
9.5 

casaava A common plant with thick white roots 
that can be dried and pounded into a flour which 
is almost pure carbohydrate, 4.2 

caterpi& This is a caterpillar : 3.6,9.12 

-A caterpi I lar 

cells The small pieces or ‘bricks’ from which the 
bodyismade,3.7 
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cfrrk Things make a chain when they are joined 
together in a line. A necklace is a chain of 
bead!& 3.7 

dUorine One of the elements in common salt. 
Chlorine gas is used to kill micro-organisms 
in water, 4.17b 

dm&c A chronic disease is a long lasting one, 
7.20 

cobstmm The first milk that comes to a mother’s 
breast when her child is born, 7.2 

. m The people who work and live 
together in the same place. The people who live 
in the same district form a community, so do the 
pupils and teachers living in a secondary school, 
Introduction, Chapter 11. 

dbgmds A measure of how sick a 
community of people are, what diseases make 
them sick and why they get these diseases, 
9.25,11.1: 

health 8c&n The things a community 
action they take) to make their health 

b&&r, 11.1 
W milk A kind of thick, sticky, tinned 

milk containing much sugar, 5.3,8.4 
cammds All the letters of the alphabet except 

A,E,I,OandU,3.7 
m The top part of milk containing the fat 

and many of the joules, 4.2,5.3 
crMe A place where children can be left for a 

fbw hours and where there is someone to look 
after them, 7.17 

crops Plants that are grown for eating or selling, 
9. I, 9.5 

CU&HB Something we do because everyone else 
in our community does it, 9.4 

eyuside A poison in some kinds of cassava root, 
5.5 

d8mp Slightly wet, 5.5 
&cimal A way of writing fractions as tenths, 

hundredths and thousandths, etc., 1.1, 12.1 
My$r&oa Lack or shortage of water. A baby 

with bad diarrhoea soon loses so much water 
in his stools that he becomes dehydrated, 7.20 

A store or shop, 11 j 12 
A kind of strong soap. ‘Tide’, ‘Surf’, 

‘DrefY, etc., all contain detergents, 8.11 
Icnk) A country is said to develop when the 

people in it get richer and when there are more 
paid jobs, factories, schools, hospitals, clinics, 
roads, houses, etc., 2.2 

diagnosis When a doctor diagnoses a patient he 
finds out which diseases he has, 9.25 

digestion The breaking down of food into smaller. 
simpler parts. When protein is digested in our 
stomach and int&nes it is split (cut) into 
amino acids from which it was made, 3.7 . 

dlurho# Adisease in which there are many liquid 
stools, 7.20 

disease Something, such as malnutrition, malaria, 
or measles, which stops a person being healthy 
and makes him sick, 2.3 

distric~dewlopmentcommittee A special commit- 
tee for developing a district, 11.13 

District Nutrition Game A game for learning 
about the causes of malnutrition, 11.24a 

divorce The separation or going away of a man 
from his wife, 9.16, 9.23 . . Dntbrndrzcni movement A group of unpaid nutri- 
tion workers in Zambia, 11.12 

ecology This is the study of something in relation 
to the community in which it is, 9.29 

eduutional diagaosis The health education that a 
community need to improve their health, 10.1 

elements The simplest things from which every- 
thing is made, 3.7, 4.4, 4.9, 4.10, 4.11, 4.12, 
4.13 

energy The ability to do work, 4.1 
energy food Food which makes a person able 

to do work, 4.2 
wmes Digestive enzymes are substances in the 

gut that digest food by breaking it down into 
small pieces, 3.7, 7.20 

essential Something which is necessary and which 
we cannot do without, 3.7 

evaporated milk A kind of liquid tinned milk 
without ad&d sugar, which has been made 
concentrated by taking away some of the 
water, 5.3 

f&es The waste from the bowel. Also called 
stools, 4.17a 

fdy planning By family planning methods’ we 
mean the methods that parents use so that they 
shall have children only when they want them, 
9.17a, 11.22 
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w ?“here is a famine in a district when there graph A special kind of ‘picture’ w&h shows 
isnofoodtoea~4.3,ll.3 you how things are related to one another, 

fixxy &i& A bottled drink with bubbles of gas such as a child’s age and his weight, 1.2 
(carbon dioxide) in it, 4.15 gronmWt A legume which has fruit underneath 

w A kind of ‘teaching picture’ using a the ground. It is also called a monkey-nut or p 
cloth call&d flannel, 10.166 peanut, 3.10,7.11 

tUl Something which flows, such as water, tea, gnrpp Several of the same things together, 11.7 
milk or beer, 7.20 pwth cnrve The line of dots that a child’s 

WR& A mineral element found in water which weight makes on his road-to-health chart, 1.2, 
helpstomakestrongteeth,4.13 2.9 

felic acid A vitamin found in green leaves that ~~IIB The parts of our mouths which hold our 
the body needs to make blood, 4.7 teeth, 4.8 

!iM a&etio~ A collection of foods used for gnt The stomach and intestines, 3.7, 4.5, 7.20 
teaching, 4.18a harvesting Gathering crops from the fields when 

hod depot A shop or store where food is sold they are ready, 9.1 
without profit, 11.12 Mlth centre A kind of very good clinic or 

fq A path that we picture food going dispensary, which does everything to make a 
along from the fields where it is grown to the family’s health better except the things that can 
body of the person who uses it, Introdxtion, only be done by a hospital, 1 I. 14 
9.1 bealth edmcation Education which tries to change 

fad table A table showing the amounts of the a person’s behaviour in a way which will improve 
di&rent nutrients in various foods, Table 19, his health, 9.24, Chapter 10. 
6.5 Innnan A man, woman or child, 5.3 

M The wood, pa&En or charcoal, gas or banger The feeling of not having had enough to 
elecQicityusedforcooking9.15 eat, 5.1 

MI cream milk Milk straight from the cow from hyped&rite An antiseptic containing chlorine 
which the cream (fat) has not been removed, 5.3 that is useful for killing the micro-organisms 

f&i Small white or coloured plants that grow (germs) in feeding bottles, 8.11 
on damp food or vegetable matter. Most fungi inua~e~~ Preventing someone getting a 
are very small. The word mould is often used disease by giving him a special ‘medicine’ called 
instead offmgus, 5.5,9.5 a vaccine, 1.3 

ft@!&le A poisonous substance for killing fungi, idant A young child under one year old, 7.14 
9.5 . . 1ILJccficI&c A poisonous substance for killing 

v This word has at least two meanings. (1) It insects, 9.5,11.15 
can mean the part of a seed from which the iodine One of the mineral elements the body needs, 
young plant grows, 4.3. (2) A germ can also 4.11 
mean a very small living thing that can grow irun A mineral element which the body needs to 
in the body and cause disease. The word micro- make blood, 4.10 
organism is often used ins- of gm, 7.20, m-8 A specia@ good variety of rice, 9.5 

8.11 LJik’ A brand of hypochlorite antiseptic used 
goitre A swelling of the thyroid gland. This for sterilizing feeding bottles, 8. I1 

gland is in the lower part of the front of the neck, joule A unit used for measuring energy. It has 
4.11 replaced the calorie in nutrition, 4.1 b and 

gmim The seed of such plants as maize, wheat or footnote (4.18 joules= 1 calorie). 
rice, 4.3 hapsnta The Zambian name for a common kind 

grm A small weight. There are about 28 grams of smaii iake fish. It is often dried, 6.3 
in an ounce. Gram is written g 12.1 keratomalacia An eye disease, 4.5 
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kilogram A weight of 1,000 g. A kilogram is methionine One of the essential amino acids that 
equal to 2.2 pounds. Kilogram is often shortened is scarce in peas, 3.7 
to kilo or kg, 12.1 mic~rganisms Germs. Micro means small. 

kilojo&, ~LJ A thousand joules, 4.1 b Micro-organisms are very small living things 
kwacha The larger kind of Zambian money. which we cannot see with our eyes. Most of them 

A hundred ngwee (100 n) make one kwacha are harmless. Some grow in our bodies and 
(Kl). The kwacha is a little larger than the USA cause disease, 7.20,8.1 
dollar. Kl=$1.4 midwife A nurse who is specially trained to heip 

kwasWrhor A serious disease caused by lack of mothers have their babies, 10.1 
protein and joules in which a child is usually WKon’ A kind of hypochlorite antiseptic used 
underweight and has swollen feet, 2.5 for killing the harmful micro-organisms in 

lrstose The special sugar found in milk, 5.3 feeding bottles, 8.11 
lard A soft white cooking fat made from the minced Cut into small Pieces, 7.15 

fat of animals, 4.2 minerals Substances like salt and the elements 
latrb A small room or house where people iron, calcium, fluorine and iodine which are 

go to pass the waste from their bodies. In a found in the ground, 4.4 
pit latrine the waste goes into a deep hole in minimum family foad budget The least amount of 
the grounh 4.17,9.20 money that an average or ordinary-sized family 

The family of plants to which peas, in the district needs to spend on food each 
beans and groundnuts belong, 3.10 month. Minimum means least, 6.8,d.lOd 

W plmla An infant food made in Malawi menId A small white or coloured plant which 
by grinding together maize, beans and ground- grows on damp food, 5.5 
nutF, 7.13 mortar A strong wooden pot in which grain is 

local Belonging to that place, 5.6, 11.10 pounded into flour. It is used with a heavy 
loerkvats aledar A list of the dates on which wooden stick called a pestle, 7.11 

things which have happened in a district that mxklaee A string of beads put round the neck, 
can be used for telling a child% age, 1.3, 1.6e 3.7 

kmt A kind of jumping ins& which tats M -ia utihtk The s=e a~ Nf’U, 3.8 
green plants, 3.6 ogwee A small coin used in Zambia. 100 ngwee 

lrrcb The meal eaten in the middle of the day, or 100 n equals one kwacha or Kl, Introduction. 
7.18 &e&tic rcid A group B vitamin found in 

lytdme One of the essential amino acids which groundnuts that prevents the disease called 
is scarce in maize, 3.7 pellagra, 4.6 
. . .*. Disease caused by not geegenoua W amino a&l An amino acid that the 
of the right food to eat, Introduction. body can make for itself out of other amino 

w A disease of children caused by acids, 3.7 
lack of food (both protein and joules) in which am-f- Things we eat or drink that are no 
a child becomes very thin indeed, 2.6 usetoourbodiesasfoods,4.15 

mat&e me Ugan&n word for a food & by mmd This word can be used in several ways 
steaming a variety of green bananas, 4.3 to mean healthy, usual, ordinary or average, 7.1 

d (1) Flour, such as that made from powdered NW This stands for Net Protein Utilization and 
grain Of cassava. (2) The word is also used to is given in per cent (“/,). It is a way of saying 
mean the food that is eaten at any one time. how good a protein is for body-building, 3.8 
Breakfw lunch and supper are meals, 4.3 nanWed A well-nourished child is a well-fed 

!!!md!E .a_ seri0~us disease of young ~~!~~, chi!& ktrc~~ction. 
1.3,2.3,7.20 ashiau The stiff, solid food made by boiling 

M MJ A million joules, 4. lb maize or cassava flour in water, 5.7 
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m#ritnb The things that foods are made of. 
Proteins, carbohydrates, oils, fats, vitamins, 
minerals and water are nutrients, 3.1 

S The study of food, and how our bodies 
use food. 

mtritim dub A club fopned by people who are 
inkrested in nutrition, 11.8 

mbitiom cd- A group of people who come 
together for a short time to study nutrition, 
11.24b 

mtIitkmv 11.24c 
m grew A group of people interested in 

doing nutrition work, 11.8 
mtrWon rebMtdm mlt A small ‘hotel’ or 

hostel where malnourished children can stay 
with their mothers and be cured by being 
pop&y fed, 11.14b 

m The inside parts of an animal, such as the 
hear& liver, lungs, etc., 3.6 

‘11y A measure of weight equal to 28.3 grams. 
16ouncesmake I pound, 12.1 

m A disease caused from having too liittle 
of the B vitamin called nicotinic acid, 4.6 

PEM 01 Roteia Energy MaIaatritlon This used 
to be called PCM, or Protein Calorie Mal- 
nutrition, 2.8 

m The heavy stick that is used to pound 
grain into flour. It is used with a strong wooden 
potcalledamortar~ 7.11 

)cdtdlt Poisonous substances for killing some 
kind!Sofjtes&9.5 

m AGmals,insectsorplantswhichharmf~ 
and crops. Termk, rats and monkeys are 
pest& 9.5 

U ThcplacentaorafkSrthis~epartof 
tbcinsi&oftltewombwbrcachildjoimhis 
ntnthefs body, 2.2a 

Ilr Akindofbananawhicbstaysgreenand 
lustobecooked,4.3 

lrrilpAthinfoodma&ofmoip,milkt, 
cassavaorotherstapkthatisgivcntochikIrcn, 

5.6,7.3 
w AbigpkturefortcacSngortellingpaople 

8onmthh& 10.10 
w Madeintoapwdcr,7.11 
B Awomanhaidtobeprcgnantwhcn 

tbuebichild~b;cr,3.2,7.6 

preserve TO keep food so that it does not go bad, 
11.16 

pmstlge, prestigious Respect or admiration for 
something, or a way of doing something, 9.12 

preverrt TO prevent something is to stop it 
happening, 11.4 

printer Someone who makes or prints books, 
3.7 

profit The money that a shopkeeper makes when 
he sells something for more than he has spent 
on it, 6.3,9.8a 

proportion Part of something compared to the 
whole of it. 

pWective foods Foods containing vitamins or 
minerals which stop the body getting some 
diseases. Protection means guarding or keeping 
harm away, 3.1,4.14 

proteins The most important nutrient from which 
our bodies are made, Chapter 3. 

@arty The time when a boy becomes a man and 
a girl becomes a woman, 7.18 

refereaee Something to which other things can 
be compared or referred, 3.7 

reference protein A reference protein is a specially 
good kind of protein which is 100 per cent used 
for body-building (it has an NPU of 100%) 
and to which other proteins can be compared. 
Egg and mother’s milk are reference proteins, 
3.7 

n%d Refined flour is made from grain from 
which the outer parts have been removed, 4.3 

r&N& The vegetables, meat and fish that are 
eatenwiththestaple,5.6 

rep& To repair something is to mend it, 3.3 
ret&k A person who buys and selb in small 

amounts, 9.1, II.12 
titob#lth Thepathbetween theupperand 

lower lines on a child% weight-for-age graph, 1.3 
Iol+dDLLd(L W This is a special weight-for- 

- graph that is used at an under-fives clinic, 
1.3 

sdty kit A strong belt that he@ to stop 
someone in a car foam hurting himself if the car 
halWl~9.24 

4 nrOa A home-made m&tie for 
diaMm& 7.20 
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scarce Something is scarce when there is only a 
little of it and it is hard to get. 

scurvy A disease due to lack of vitamin C in 
which the gums swell up and bleed, 4.8 

seuebry A woman who types in an office, 7.17 
&nty-town A community of people living close 

together without proper houses, water, drains 
or roads, and usually also without clinics or 
schools, l-3,9.23 

shopp& @de A list of the best shops to go to 
for each kind of food, 6.1 Ob 

skim To take away the top part of a liquid. 
To skim milk is to take the cream away from 
it, 5.3 

skbned milk Milk from which all the cream has 
been taken away and in which all the protein 
has been left, 5.3 

soya bean A special bean containing much 
protein, 3.10, 11 . I5 

st@e The main food of a country. Cassava 
and maize are staple foods, 4.3 

sterilb To kill all the micro-organisms in some- 
thing. This is usually done by heating it, 8. IO 

steal The waste from the bowel, 7.20 
s&&nce Anything which is the same all through. 
suckling Sucking at the breast. A breast-feeding 

child, 7.1 
stltpl~~ crop The extra food that a family grows 

for selling, 9.5 
survey A search for something. A nutrition survey 

is a search to see what the nutrition of a com- 
munity is like, and how much malnutrition there 
is, 1.5, l-6,9.25, 11.13 

tMespuoa A large spoon used for serving food 
from a big dish to a plate. A dessertspoon is 
smaller and is rlscd by adults for eating with, 8.6 

teaspoon B small spoon used for stirring tea, 
8.6 

ten-house chairman The lowest party leader in 
Tanzania. He is in charge of ten hou$eholds, 11.6 

tortoise An animal with four legs and a hard shell 
that walks very slowly along the ground, 3.6 

turtle An animal with four legs and a hard shell 
that swims in lakes or the sea, 3.6 

umbilical cord The cord which joins a baby to 
the inside of his mother’s womb, 2.2, 3.2 

underweight A child is underweight if he is 
malnourished and not as heavy as he should be 
forhisage, 1.1, 2.1 

vacciue A special medicine which is given to 
people to stop them getting some diseases, 1.3 

visual aid Something which can be seen and which 
helps in teaching, such as a picture, or a flannel- 
graph, 10.10 

vitamin A nutrient which is only needed in very 
small amounts and which the body cannot make 
for itself, 3.1, 4.4 

vitamin A A vitamin needed to keep the eyes 
healthy, 4.5 

vltmnln B A group of vitamins, one of which is 
nicotinic acid, that prevents the disease called 
pellagra, 4.6 

viurmin C A vitamin needed to keep the gums and 
small biood ves:els healthy, 4.8 

volunteer Someone who works for no money or 
for very little money, 11.7 

vomit To bring up the food in your stomach, or 
be sick, 7.20 

vowels The letters A, E, P, 0 and U, 3.7 
wholesaler A person who buys and sells in large 

amounts, 9.8, II. 12 
wosb The place where a child grows inside his 

mother, 3.1 
yolk The yellow part of an egg. 
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The battle against molnutrition CAN be won ! 




