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A HEALTH 
AND NUTRITION 
ATLAS 
FOOD FOR THOUGHT 

by Christiane Viedma 

For many years, we have accepted a world of geo
graphical convention. We are used to looking at maps 
that give a flat representation-or distorted projection-of 
our spherical planet, forgetting that the image in front of 
us is necessarily unrealistic: obviously a sphere cannot 
have a flat surface. The so-called "Mercator projection," 
drawn in the sixteenth century to help European mariners 
find their way across the oceans, has been universally 
used in books and manuals to represent the earth. Here 
Europe occupies the centre, and the rest of the world is 
organized around it in a way that fails to correspond to 
reality. For example, the Equator is pushed down to the 
lower third of the page, Africa is reduced in size, and 
Greenland is inflated, while India looks to be about the 
size of Norway. In other words, what development spe" 
cialists today refer to as "the North" is seen to take the 
lion's share. 

Today's geographers reject these dated concepts and 
take pains to portray our world from fresh viewpoints. 
So some of tbem have devised new projections that re
flect the strategic and commercial forces which prevail 
in the world or that more accurately depict the true sur
face areas of countries, throwing into relief the fact that 
the richest countries cover only a tiny portion of the habit
able globe. 

This approach can be pushed still further. A whole new 
generation of maps-among them the first 11 in this 
Health and Nutrition Atlas-are based, not on the number 
of square kilometres that each nation occupies, but on 
a variety of other data, which emphasise· the socio
economic inequalities between countries. For instance, a 
map designed to give each country a size that is propor
tional to its total economic resources as reflected by 
population size and gross national product (pages 18-19) 
shows at a glance that the countries of Europe and North 
America are infinitely better off than most countries of 
Africa, Asia and South America . 

Of course, this means that national borders will 
change, and that this or that country will not be given its 
exac). location; the purpose is rather to obtain a global 

· view. Therefore, all the maps, including those on pages 
26 and 30, do not express any opinion on the legal status 
of any country, territory or area, nor are they concerned 
with the delimitation of frontiers or boundaries. With this in 
mind, these maps are intended to set people thinking ; 
and to encourage those who are interested in the fate 
of our planet to take a fresh overall look at the larger 
situation. 

The maps included in this atlas have been drawn ac
cording to the most recent statistics available to wHo. 
Readers should note that the proportions given to each 
country do not necessarily follow an arithmetic progres
sion; some of the data on which they are based differ so 
widely in terms of maximum and minimum figures that to 
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Good nutrition simply means having a nutritional status 
that enables us to grow well and enjoy good health. 
Photo WHO/J. Gorstein 

translate them into precisely proportional areas would 
require a world map as big as a house! So our intention 
is less to arrive at complete statistical accuracy than 
to convey an impression-using computer-generated 
images-of the results of the inequitable distribution of 
the world's resources and overall health situation. In any 
case, the reader should understand that reducing the 
world map to the scale of our pages entails a margin of 
error of between 1 0.5 and 14.5 per cent. 

Nor will readers find it possible to pinpoint each and 
every country (and wHo has 166 Member States!) on all of 
the maps; in some cases statistics are simply not avail
able, so the projections for the countries concerned have 
had to be omitted. Still, for each country presented, 
coded versions of the maps exist and t an be obtained 
for more detailed presentations through the wHo 
Nutrition programme. 

The colours on the maps have been graduated from a 
light yellow to a dark brown through yellow, orange and 
red. The light colours (yellows) generally represent an as
set, and the dark ones (red and brown) a disadvantage. 

Making nutrition-and malnutrition-readily under
standable is not an easy matter. Most people regard 
malnutrition as being synonymous with hunger ; give 
everybody enough to eat and it will disappear. But that 
just isn't so. Indeed, there are many communities which, 
although they have abundant food, still suffer from mal
nutrition in the sense that their nutritional status prevents 
them from enjoying good health. 

There are basically two forms of malnutrition: one re
lated to too few nutrients and not enough energy and 
the other to too many and too much. Either way, the 
body's demand for the raw materials needed to sustain 
life and to attain and maintain health is compromised by 
this imbalance. 

Broadly speaking, malnutrition of deficiency is typical 
of developing countries, while malnutrition due to an ex
cess generally occurs in the industrialised world. However, 
this division is as likely to occur within as between coun
tries, for example those whose populations traditionally 
suffer from undernutrition are also facing health prob
lems due to overnutrition among certain groups. The 
conditions commonly linked to nutritional excess- the so
called "diseases of affluence" including obesity, cardio
vascular disease and some forms of cancer-are all on 
the increase in the developing world . 

In contrast, certain under-privileged communities living 
in the midst of wealthier societies suffer from nutritional 
deprivation. This is either because they live in conditions 
of extreme poverty or because they have failed to learn 
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that eating well does not mean consuming large quanti
ties of fat and sugar to appease hunger, and that it is 
wise to give their bodies the preciou·s vitamins that are 
easily obtained in cereal, vegetables and fruits. 

What is good nutrition? lt doesn't mean eating a little 
or a lot, nor even just eating in a healthy way. A simple 
definition is to say that it means maintaining a nutritional 
status that enables us to enjoy good health. lt means 
attaining the right balance of bodily functions that we 
need to protect us from destabilising forces : shortages 
and excess, of course, but also infections and a lack of 
exercise. 

Nutritional balance is something that is built up day by 
day, right from the point where the embryo starts to form 
in the mother's womb. Indeed, it is at this point that prob
lems begin. The developing countries know this only too 
well : they see great numbers of their newborn babies die 
or fail to thrive because of the vicious spiral of recurrent 
infections and chronic undernutrition, and have mothers 
who become pregnant with a poor nutritional status, and 
remain improperly nourished throughout pregnancy and 
lactation. At the same time, the industrialised world must 
realise that the chronic diseases appearing in adulthood 
and old age often have their roots in unhealthy nutrition
al habits acquired during childhood. So the nutritional 
status of the child takes on immense importance, and not 
only for the child's own present and future health but also 
for the health of society as a whole. 

This is why we have chosen to illustrate in this atlas the 
most important influences on child health, and thus to 
show how vital it is for every child to be properly 
nourished. 

Balanced nutrition touches every aspect of human life, 
as can readily be seen in the pages that follow. Pro
grammes designed to promote sound nutrition have to 
be based on fact-a clear understanding of who is mal
nourished and what type of malnutrition is involved. They 

Nutritional balance is something that is built up day 
by day, right from the very first minute of life. 
Photo WHO/J. Schytte 

also need to define what constitutes sound nutritional sta
tus. Turning this definition into a reality for the majority 
depends to a great extent on success achieved in the 
larger search for equity-between nations, among com
munities, and within families themselves. 

This special edition of World Health published on the 
occasion of WHO's 40th anniversary offers readers a broad 
vision of the present state of nutrition and health in the 
world. We hope that it will provide "food for thought" not 
only to all who work in the exciting field of nutrition, but 
also to all who aspire to seeing better health and greater 
social justice hold sway on our planet. D 
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DIET AND GROWTH ... 

The map on this page has been scaled according to 
the number of calories available to the population in 
each country. Note that Africa, though geographically a 
large continent, appears small when compared to 
others. This means that, on average, Africans have fewer 
calories available than people elsewhere. 

The map on the next page has been scaled accord
ing to estimated episodes of diarrhoea in children under 
five, which is the single most prevalent infectious child
hood disease and the one with the greatest impact on 
children's nutritional status because it drains their bodies 
of required nutrients. Most European countries on this 
map appear minimal in size because such infections are 
comparatively less frequent there than elsewhere. 

The colour shading in both maps is based on figures 
reflecting the prevalence of wasting, or insufficient 
weight-for-height, between 12 and 23 months of age. Of 
all the factors causing insufficient growth, we have cho
sen wasting- which may result from acute dietary defi
ciencies, or from infections-to illustrate the geographic 
imbalance in nutritional status. This is because wasting, 
which is prevalent in many developing countries, has by 
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A market garden in Ethiopia. Good nutrition has to be 
supported by sound agricultural policies. 
Photo WHO/L. de Toledo 
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far the most serious consequences for a child's health, 
especially in the second year of life. 

Thus, the first map illustrates the relationship between 
food consumption and children's growth, while the sec
ond one shows the influence on growth of diarrhoea! 
disease episodes. Considering them together provides 
an overall picture of the level of malnutrition of defi
ciency in developing countries and the nature of the 
interaction between these important variables. 

One can see that countries with adequate calories 
per capita do not necessarily avoid wasting. India, for 
instance, fares relatively well as far as theoretical cal
orie availability is concerned, but it nevertheless has 
nearly 37 per cent wasting in children between 12 and 
23 months of age. Similarly, countries with a relatively low 
prevalence of diarrhoea can still have a prevalence of 
wasting approaching 50 per cent. In other words, neither 
having enough food on hand nor being free from infec
tions are sufficient, by themselves, to protect children 
from malnutrition. 

The ideal situation occurs when the number of calories 
available for all is optimal, where there are few episodes 
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For every member of the family, a fair share of the 
proper "mix " of foods. 

Photo WHO/J. Schytte 
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of infectious diseases interfering with nutrient metabolism, 
and where there is equitable access to health and other 
social services. Most European countries enjoy adequate 
calorie availability, have the smallest size on the map 
of diarrhoea! episodes, and have a zero or very low pre
valence of wasting . 

What kind of policy results in optimal nutritional status 
for each member of the community? The ladder dia
gram on page 7 shows the gains that will have to be 
made, at each step from food production to the family 
platter, in order to meet everyone's nutritional needs. 

Food has to be produced in adequate quantity and 
quality. lt must then be so marketed and transported that 
it is equally available to all : for the city and countryside, 
the community, the family, and, finally, the individual. 
Food must be properly handled and stored, and pro
tected from contamination, transport delays, unsuitable 
marketing practices, and so on. Once safely in the 
household, there must be a fair share of food for every 
member of the family, which has to be prepared in the 
right quantities and with the proper mix of ingredients 
that provide greatest nutritional benefit. 
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But these benefits can be lost unless infectious dis
eases, especially diarrhoea! disease, are prevented and 
controlled. 

Any sound nutrition policy-like any sound health pol
icy-must involve all sectors of society. International politi
cal and commercial ties, or well planned agricultural sys
tems, will make foodstuffs widely available. Literacy 
programmes for women, who are the main managers of 
family food, will have a definite impact on how well their 
children are nourished. A healthy environment and 
access to primary health care services including immuni
zation, oral rehydration therapy, and regular growth 
monitoring, will enhance the nutritional status. 

There is no universal solution to the problem of malnu
trition, nor any single strategy that has the same impact 
everywhere. Success in preventing and controlling mal
nutrition depends on awareness of the complexity of 
the issue, and on the foresight and political will to 
include appropriate nutrition as an objective in formulat
ing and implementing social and economic develop
ment strategies. D 
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Oral rehydration therapy saves lives by controlling 
diarrhoea/ diseases-but a clean water supply for all 
would prevent them. 
Photo WHO 

D 
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CLEAN WATER SAVES LIVES 
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The map above has been scaled according to the 
estimated number of episodes of diarrhoea in the child 
population under five. European countries appear as 
mere dots: in well-to-do countries, a pre-school child can 
be expected to have on average about one episode of 
diarrhoea a year. But in developing countries a child has 
about four episodes a year, and in some countries the 
figure may be as high as one attack a month. 

Since both poor sanitation and lack of safe water gen
erally go together and are associated with most epi
sodes of diarrhoea, this map should normally reflect ac
cess to both sanitation and safe water. However, while 
figures for sanitation certainly exist, the methods used in 
different countries to arrive at them are far from con
sistent, which raises doubts about their accuracy. We 
have therefore chosen to base the colour shading of this 
map on the percentage of population having access to 
safe water. The dark colour shows the countries with poor 
access to water. In general countries with poor access to 
safe water are also the ones with a high incidence of 
diarrhoea, while the ones where safe water is plentiful 
also have a low incidence of diarrhoea. Most countries in 
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Access to safe water 
has a positive impact 
on a community's 
nutritional and health 
status. 
Photo WHO/J. Schytte 
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Asia, and many in Africa. have a large surface and dark 
colouring, while countries in Europe and North America 
are small with light colouring. 

Access to water is not evenly spread within a given 
country, and especially large differences often exist be
tween cities and the countryside. So a third variable has 
been included in the map in the form of blue taps for 
urban areas and green taps for rural areas. There are two 
taps for each WHO Region, which show that in developing 
countries safe water is not equitably distributed in cities 
and in the countryside. Even the blue taps in, say, Africa 
and South-East Asia, are noticeably smaller than those in 
industrialised countries. This reflects the existence in many 
developing countries of urban slums, where poverty and 
a scarcity of basic amenities are the rule. Notice, too, the 
relative size of the blue and green taps: only in Europe 
are they equal. 

In fact, in most developing countries, malnutrition and 
diarrhoea in young children are inseparable. Among 
poor families living in unsanitary environments, diarrhoea 
often becomes a serious illness leading to dehydration, 
lack of appetite, weight loss and increased susceptibility 
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to other illnesses. In the world as a whole, some 1300 
million episodes of infant and child diarrhoea would, if 
untreated, result in an estimated 5 to 5.5 million deaths 
each year. One of the goals that the wHo Programme 
for Diarrhoea! Diseases Control has set for 1989 is to pre
vent one to 1.5 million of these deaths through oral rehy
dration therapy. This treatment, consisting of a simple 
mixture of salts and sugar that mothers themselves can 
give to their sick children, is a major breakthrough in con
trolling diarrhoea, but it does not prevent the disease. 

How then can we prevent diarrhoea? Most diarrhoea! 
episodes in developing countries occur when young chil
dren have drunk contaminated water-and this happens 
when excreta disposal is not adequate-or when tod
dlers begin to come into direct contact with the patho
gens of disease while in an unhealthy environment. Safe 
water-for drinking but also for the hygienic preparation 
of meals-sanitary disposal of excreta and other waste, 
and general environmental cleanliness are essential to 
preventing diarrhoea. And, since diarrhoea drains away 
nutrients from the body, these are also essential means of 
preventing malnutrition. D 
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This map and the one on the next page are both 
scaled to express the total population of children under 
five years of age in each country, thus providing an idea 
of the worldwide distribution of children in this age group. 
The colour shading on the first map shows the preva
lence of wasting, or acute under-nutrition. The second 
map shows the prevalence of stunting, which is a sign of 
chronic under-nutrition. In both cases, the statistical data 
used to prepare the maps refer to children between 
12 and 23 months of age, the time when these two nutri
tional problems are particularly severe. The countries 
seen to have the largest surface area and most intense 
colour are those where the greatest number of children 
are affected. Together the two maps give a fairly good 
idea of the prevalence of malnutrition of deficiency and 
show where corrective action is most urgently needed. 

What are wasting and stunting? Wasting means that 
children - at a critical period in their development- are 
not forming sufficient muscle or depositing enough fat, 
while stunting means that they are not growing as tall as 
they could. Wasting is identified by comparing children's 
weight with their height, and stunting is identified by com-
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paring their height with their age. The two conditions may 
occur independently or in combination, but because 
each has a different meaning and causes, both need to 
be properly identified so that health workers are able to 
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The growth chart: 
simple and appro
priate technology 
for monitoring young 
children's growth 
and development. 
Photo WHO/J. Schytte 
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take the right corrective action. Viewed together, wasting 
and stunting in preschool children provide a good idea 
of a population's overall health status. 

In the past, the indicator most widely used to assess 
nutritional status - because it was simple and readily un
derstood - was weight attained at a given age, known as 
weight-for-age. But this does not describe nutritional sta
tus with sufficient accuracy because it fails to distinguish 
between wasting and stunting. From a socioeconomic 
and public health angle, the differences between preva
lences of wasting and stunting are significant. 

Wasting is a symptom of acute under-nutrition, and is 
usually a combined consequence of insufficient food in
take and a high incidence of infectious diseases, espe
cially diarrhoea. Stunting, on the other hand, is a conse
quence of chronic under-nutrition arising from insufficient 
food intake and exposure to infections· over a long 
period. Given the cumulative effect of these conditions, 
the longer they prevail the more likely a child is to be 
stunted. 

In many developing countries, wasting most severely 
affects children during the second year of life, when they 
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are no longer breast-fed. The missing benefits of breast 
milk are often not compensated by nutritious weaning 
foods. And in the absence of breast milk, children lose 
their protection against infection at just the time when 
they are becoming increasingly mobile and coming into 
direct and frequent contact with an often unhealthy 
environment. 

A common characteristic of families living in poverty 
and squalor, stunting has sometimes been used as an 
indicator of the social and economic level of specific 
populations groups. As it is a more widespread condition 
than wasting, and as many ch ildren seem to adapt to it 
and to function at or near normal levels, there is some 
debate about how severe stunting really is. In the long 
term, however, th is condition has a number of serious 
consequences. For example, women who themselves 
were stunted during childhood are more likely to deve
lop complications when they have their own babies and 
to give birth to low-birth-weight children. 

Is there a way of finding out about the types of malnu
trition and their extent within a country or different re
gions of the same country? Yes. This can be done by 
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Breast milk gives young children the best start in life, 
and protects them against infection. 
Photo WHO/J. Schytte 

W oRLD HEALTH, May 1988 



I 

using anthropometry-assessing growth performance 
and body mass-to measure weight-for-height for wast
ing and height-for-age for stunting. 

Growth charts are a simple appropriate technology 
that wHo is actively promoting for use in interpreting such 
measurements in the community. These charts are de
vised in a way that not only makes it easy for health work
ers to record measurements but also to assess at a 
glance the nutritional status of each child . Some of them 
show horizontally the age of the child from birth up to 
5 years of age, and vertically the child's weight or height 
recorded at regular intervals. Other charts such as the 
one shown on page ll, used in Mauritania, allow a simul
taneous measurement of height and weight. They also 
display a "safety zone "-orange in our drawing-which is 
the area between two ascending statistical curves. Chil
dren whose measurements-red dots on the drawing
fall outside this zone possibly have growth problems that 
suggest something is wrong with their nutritional situation 
-either a shortage or, in some cases, an over-supply of 
nutrients. The baby drawn in red in the drawing is a typi
cal case of wasting. Health workers need to be alert both 
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to the positioning of the dots and to the direction of 
growth over time, in order to ensure that children grow 
and develop correctly. 

Nutritional deficiency is not always obvious. Only rarely 
associated with a sensation of hunger, this type of malnu
trition is a silent disease in the majority of cases. Its visible 
signs - apathetic behaviour, for instance, or even more 
obvious physical disabilities-may well pass unnoticed in 
societies where more pressing problems stemming from 
poverty are the rule. Yet, in the long run, this form of mal
nutrition endangers health more than most other dis
eases. lt leaves marks that last for a lifetime by inhibiting 
growth, hindering mental. physical and social develop
ment, and increasing the probability of serious and pro
longed bouts of infectious disease. lt follows that studies 
of growth and development patterns, together with posi
tive health measures to overcome the problems thus un
covered, are among the most important tools for healthy 
development. 0 
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This map has been scaled according to the number of 
infants born alive each year. So Asia, for example, ap
pears to be larger than its true geographical size when 
compared with other continents. 

The colour shading indicates the number of children 
born weighing less than the critical threshold of 
2500 grams, which w Ho considers as the lowest normal 
birth weight. Below this figure, a baby has less of a 
chance to survive and poorer health prospects. The 
most common cause of low birth weight?-the fact that 
mothers themselves are sick and malnourished or un
healthy. 

The number of children born each year in the United 
States of America and in Bangladesh is approximately 
the same. However, the incidence of low birth weight in 
the former (6.8 per cent) is among the lowest in the 
world, while it is the highest (50 per cent) in the latter. 
Most cases of low birth weight observed in developed 
countries occur in pre-term infants - that is, those who are 
born less than nine months after conception. In develop
ing countries, however, the larger proportion of children 
below 2500 grams are full-term infants. 
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Pre-term babies usually weigh less than 2500 grams, 
and therefore require special care, even though they 
may still have the right weight for their gestational age. A 
figure under 2500 grams in full-term babies indicates that 
they have not grown properly while in their mother's 
womb. This intrauterine growth retardation takes different 
forms. lt can be the result of a failure to gain enough 
weight in muscles and fat. A baby who is normal in length 
and head circumference for a given age, but who is too 
thin, is said to be suffering from wasting. Another baby, 
while well proportioned, may still fall short in overall 
length, and thus in weight and head circumference. 
Such a baby is said to be suffering from stunting and is 
more likely to experience learning disabilities than one 
who is wasted. 

The two graphs on this page list the principal factors 
responsible for intrauterine growth retardation in rural 
areas of developing countries and in developed coun
tries generally. Some of these factors are rooted in pover
ty going far back in time and are thus not easily open to 
change; they include short stature, low calorie intake, a 
history of low birth weight and poor nutritional status 

W oRLD HEALTH, May 1988 



(J 

0 

(J 

WORLD HEALTH , May 1988 

• 

Well-nourished 
mothers are 
more likely to 
have babies 
with a normal 
birth weight. 
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among pregnant women, or a high rate of infectious dis
eases. This is the picture in rural areas of many develop
ing countries. In contrast, the highest incidence of intra
uterine growth retardation in industrialised countries is 
related to a single avoidable cause: smoking. 

The measuring and recording of birth weight provide a 
fairly clear indication not only of infants' chances of sur
vival, but also a good prospective picture of their health 
and that of the entire community. Primary health care 
workers can do this easily, using weighing scales or, if 
these are not available, other methods such as chest 
circumference measurement. They can also explain 
to mothers how to care for low-birth-weight babies: 
their special needs are for warmth Ond appropriate 
feeding and, in serious cases, referral to specialised 
care centres. 

Preventing low birth weight is the goal, of course, and 
this involves many other sectors besides health, just as 
achieving this goal has far-reaching implications for the 
health status of communities and countries in general. 
Raising awareness about this problem, not only among 
health workers and the general public, but also within all 
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branches of government. is among the important health 
promotion priorities for the years to come. 

The map on this page has been scaled according 
to the mortality rate of children under five years of age 
as a proportion of all deaths occurring annually in a 
given population. This ratio is strikingly higher in Africa 
and South-East Asia - where 40-50 per cent of all deaths 
occur among pre-school-age children-than in other 
Regions. Most industrialised countries appear as mere 
dots on the map ; there-in contrast to developing 
countries where many parents may expect to lose 
one or more of their children before they reach the 
age of five -the tragedy of losing a young child is the 
exception. 

The colour has been shaded according to the propor
tion of adult population who are literate. The dark tones 
have been given to a low literacy rate, and the light ones 
to high literacy. These rates range from eight per cent 
I iterates in some African countries to nearly l 00 per cent 
in most industrialised countries. 

We can see that the darkest colours cover those coun
tries with the largest surface areas, indicating that. where 
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there is a low rate of literacy, many children die before 
reaching their fifth birthday. 

A third variable has been added to show the propor
tion of babies born alive who have a low birth weight: this 
appears as the blue portion of the six pies, each corre
sponding to one of WHO's six regions. Mothers have low
birth-weight babies everywhere-the map on the previ
ous page shows the different causes-but the percent
ages are lower for regions with high literacy rates. And 
where the percentage of low birth weight is low, so too is 
young child mortality. This means that there are very 
close links between adult education (more especially 
women's education), the health status of pregnant 
women, birth weights, and the rate of survival in young 
children. Let us also remember that the rate of young 
children's survival is a fundamental indicator of the 
health status of society as a whole. 

Education has been shown to greatly enhance an indi
vidual's understanding of what is required for families to 
develop a positive nutritional condition, and to help in 
creating the right kind of demand. lt also facilitates an 
awareness in the whole community about what health 
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and social services are available and how to make use 
of them. Nutrition programmes have proved most suc
cessful, not by providing more services, but by informing 
people how to use the existing services for the benefit of 
health and nutritional status. 

Education is particularly rewarding when women are 
the beneficiaries. lt encourages them to take care of 
their own health, to avoid risks during pregnancy and 
childbirth, to deliver healthy babies, to follow healthy 
practices when they buy and prepare food for the family, 
and to take good care of the family's immediate environ
ment. They in turn become educators for their children 
and actively pass on the information they receive. As 
the old saying goes, educate a woman and you educate 
a whole community. To this we should like to add: 
educate women and your children will thrive. D 

Young children's survival is a fundamental indicator of 
the health status of society as a whole. 
Photo WHO/J. Schytte 
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The map on this page has been scaled according to 
the number of illiterate adults. European and American 
countries with their highly organized programmes of pub
lic education appear small. while much larger surfaces 
appear, for instance, in Asia where literacy is not yet 
universal. 

The colour shading is based on the 1985 Gross Nat
ional Product (GNP) in US dollars. A few countries do not 
calculate their GNP; they appear in white on this map 
and are absent from the map on pages 20-21. The 
colours reflect the amount of resources available at the 
national level, but not necessarily the average standard 
of living. Countries with a small GNP are identified by dark 
colours, countries with a high GNP by light colours. The 
highest GNP is almost 300 times higher than the lowest: 
it ranges from $22,870 (United Arab Emirates) to $80 
(Democratic Kampuchea) per capita per annum. Large 
countries with dark colours are the ones with a high 
illiteracy rate and a small GNP. 

A number of countries-such as Comoros, or Cape 
Verde, or most of the Caribbean islands-are among the 
poorest in the world, yet have a very high literacy rate. 
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On the whole, our maps only express national situations 
and do not account for the underprivileged groups in 
rich nations, whose living conditions are similar to those 
of poor countries: high levels of illiteracy and high rates 
of child mortality. Neither do they express the opposite 
situation, in poor countries, where small highly educated 
groups lead a privileged life. 

The pie charts show the distribution of literacy among 
men and women in six countries. The red portions of the 
pies stand for illiteracy and the blue ones for literacy, the 
light blue indicating the proportion of literate women 
and the intense blue, the proportion of literate men. In all 
these examples, women are shown to be at a great dis
advantage as regards access to education: they have 
lower rates of literacy. In general, the higher the illiteracy 
rate for the country, the larger the gap between rates for 
men and women. Spain and Mexico, where illiteracy is 
low, have approximately equal levels for men and wom
en. In countries where roughly half the population is illiter
ate, as in Egypt and Nigeria, almost twice as many men 
have access to education compared with women. In 
Bangladesh, on the other hand, with an illiteracy rate of 
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Young women, 
like this young 
girl in Malaysia, 
who have a 
chance to be 
literate can play 
an important 
role in improv
ing the health 
and nutritional 
status of the 
whole 
community. 
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70.8 per cent, the gap is even wider since 20.9 per cent 
of men are literate but only 9.1 per cent of women. 

The map on the next page has been scaled accord
ing to the economic resources of countries. The figures 
used were obtained by multiplying the per capita Gross 
National Product (GNP) by the total population. The 
largest countries are the ones whose citizens have on 
average more resources available to them, or, in other 
words where the standard of living is higher. Note the 
very large surface of the United States, the European 
countries and Japan. Africa, the largest continent in 
terms of square kilometres, is reduced to an apparent 
size not much larger than that of Italy. 

The colour shading is based on the mortality rate of 
children under five years of age, which ranges from eight 
deaths for every l 000 live births to as many as 329. While 
most developed countries fall into the light-coloured ar
eas, chosen to illustrate low infant and child mortality, 
most countries listed by . the United Nations as being 
among the least developed (the majority of them are in 
Africa) are the darkest coloured, meaning that they have 
high child mortality. 
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The life expectancy of children at the time of birth is 
another indicator of the general health status of a popu
lation. Japan is the country with the highest life expect
ancy at birth-77.2 years. The happy blue silhouette 
drawn on the map as representing Japan consequently 
appears very large. The smallest drawing stands for 
Guinea-Bissau, which has the lowest life expectancy-
39 years. The intermediate-size drawing, although still on 
the large side, refers to Hungary, where there is a life 
expectancy of 69 years. · 

Inequity seems to stem mainly from economic differ
ences. Japan, with a high GNP, has low mortaly rates in 
children under five and a high life expectancy, while 
many African countries, with few resources, have high 
child mortality rates in this age group and low life expect
ancy. On the other hand, some countries, such as Cuba, 
with a comparatively low GNP have only 19 deaths for 
every 1000 live births and a life expectancy of 73.4 years. 

Up to this point we have learnt from the two maps that 
in most parts of the world where the standard of living 
is high, literacy is equally high among men and women, 
and child mortality is low. On the contrary, where the 
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standard of living is lower, fewer people - especially 
women- are educated, and children are more likely to 
die young. 

The role of literacy 

But, if we go back to our example of Cuba and look at 
the literacy figures relating to that country, we find that 
not only is the literacy rate among the highest in the 
world (96.2 per cent) but also that there are as many 
literate women as literate men. This means that this coun
try has made a major effort to educate its citizens, that it 
accords equal access to education for women and men, 
and that this and other variables have resulted in low 
infant and child mortality rates and, as a consequence, a 
high life expectancy. In other words, there is a high stan
dard of health. Literacy can be used as an indicator of 
the interest a country has in improving the quality of life 
of its population, and also allows an estimation of how 
likely people are to use social services. 

Good health and nutrition policies do not necessarily 
depend on the amount of money available, but rather 
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on what proportion of it goes to health and social ser
vices, and how equitably these services are distributed 
among the population. Primary health care, by ensuring 
essential care through the involvement of everybody in 
the community, goes a long way towards equal distribu
tion of health services ; but equal access to these services 
can only be achieved by guaranteeing equity in educa
tion. In this respect, women are particularly important; 
the health of children is linked to their own health and 
nutritional status during pregnancy and to how much 
they know about infant and child feeding and care. 
As managers of the family food, they play a key 
role in maintaining a balanced nutritional status in the 
community. D 
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FOOD AVAILABILITY ... 

The map above has been scaled according to figures 
which result from multiplying the number of calories 
available per person per day by the total population of 
each country. it therefore shows how calories are dis
tributed globally. For instance, there are more calories 
available in Asia, North America and Europe than in 
South America and Africa. 

The colour, on the other hand, has been shaded ac
cording to the number of calories available to each indi
vidual. Shortage of nutritious food is obviously an impor
tant threat to health, so the darkest colour has been 
given to countries where individuals have access to the 
fewest calories. 

Countries displaying light colours are the ones where, 
generally speaking, food is no problem for the individual. 
This is the case for most industrialised countries. 

Countries with small surfaces, or those with large sur
faces which have been shaded dark, are the ones where 
eating enough food every day might be a problem. 

Most African countries fall into this category. Countries 
with dark colour, as in the case of several in Asia, indicate 
that-although there are plenty of calories available in 
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the country-some individuals may have access to very 
few of them. 

While conveying essential information on the factors 
that influence the individual's daily food consumption, 
the map will not answer two straightforward questions : 
how much food do people have on their plates, and 
how nutritious is it? 

Different ways of answering these questions are being 
used. 

The food balance sheets, prepared by the Food and 
Agriculture Organization of the United Nations (FAO), give 
information on production, imports and exports, stocks, 
industrial uses, and so forth, and describe the evolution of 
national dietary trends. However, as they do not focus on 
individual consumption, they do not discriminate be
tween different population groups within countries, nor 
do they take into account such factors as food that is 
wasted, food consumed by travellers temporarily in the 
country, or home food production. 

Dietary surveys are based on weighing or otherwise 
noting the food eaten or used in preparing meals. 
Although surveys can only sample a limited number of 
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families and therefore hardly yield universal information, 
they reflect the actual nutrient intake of individuals and 
identify existing inequities within families. In some cultures, 
for instance, girls are less favoured than boys when food 
is shared at table. 

Intake versus Availability 

The graph on this page compares food intake (Y axis) 
with food availability (X axis). In the United States, for in
stance, in the families studied individuals consume 2000 
calories a day, while approximately 3500 would be avail
able. Conversely, in the sample of families from Pakistan, 
individual consumption reaches nearly 3000 calories 
while national availability averages out at little more 
than 2000. This paradoxical result stresses an important 
point: the energy consumption of individuals depends 
not only on the quantity and nutrient content of food 
available in a country, but also on how this food is dis
tributed among different groups, and how it is used 
within famil ies. 
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The map above, like the one on the previous page, 
shows the global distribution of calories. 

The colour shading, on the other hand, is based on the 
percentage of fat available from animal food. The light 
colours indicate where there is little fat available, and the 
dark colours where there is plenty. These percentages 
range from as low as 6.6 to as high as 88.43 per cent. 
Broadly speaking, countries with more food available 
also have more fat from animal food, while those with 
less food tend also to have less fat available, as is the 
case of most African countries. However, it is Mongolia, a 
country with relatively little food available, in absolute 
terms, that has the highest percentage in the world in 
terms of fat obtained from animal food (88.43) . 

To some extent, animal fat availability reflects the food 
habits of countries. India, for instance, appears large in 
size, which demonstrates a high availability of calories to 
the population, but light in colour, showing that these 
calories, as can be expected from a partly vegeterian 
society, are not mainly derived from animal sources. 

The links between industrialisation, material abun
dance and food are highly complex. In industrialised 
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... BALANCED DIET 

c 

countries, the major nutritional problems arise from diet
ary practices begun in early childhood that are based on 
an excessive consumption of, for example, animal fats, 
refined sugar and salt. These practices, continued for a 
lifetime, may lead to a number of disorders such as heart 
disease, hypertension, obesity, and possibly some types 
of cancer. The concern is no longer merely to ensure 
that all people have enough food to eat. but also that 
what they eat does not. in the long run, damage their 
health. 

Many developing countries are increasingly experi
encing the same type of disorders found in most indus
trialised countries. To what was formerly a single problem 
of malnutrition of deficiency is being added-and not 
only in more affluent sections of the community- the 
problem of malnutrition of excess. This risk of lurching 
from one of the major ills of poverty into a major side
effect of affluence is illustrated by the drawing on this 
page where thin deprived individuals might become 
obese unless they are aware of the dangers of abun
dance. The yellow silhouette in the middle highlights the 
extreme importance attached to careful management 
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of food consumption and dietary practices ; nutrition pro
grammes everywhere should include the promotion of a 
balanced diet. 

The links between diet and health call for close coop
eration between the health and agriculture sectors, and 
health and the food processing industry. People should 
have access to food that is free from chemical conta
mination - from pesticides, for instance- and that has 
been processed in such a way that it is both enjoyable 
and healthy. 

On the other hand, a major effort in health and nutri
tion education is needed for people to know how to take 
care of the food they have. There is much they can do in 
their own homes to prevent microbiological contamina
tion, and to ensure that their eating habits become an 
active part of enjoyable and healthy lifestyles. 0 
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SPECIFIC DEFICIENCIES 

The maps in this section have been established using 
the usual Mercator projection of the world. One shows 
(this page) the distribution and public health significance 
of a deficiency in vitamin A. The other (page 30) shows 
the areas where iodine deficiency occurs and may 
lead to health disorders. Other deficiencies, including 
those resulting in anaemia and rickets, are not illustrated 
by maps. 

A deficiency in vitamin A occurs when the liver's stores 
of this vitamin are depleted to varying degrees. The 
most obvious manifestation of this deficiency is xeroph
thalmia, which is a dryness of the eye first noticed when 
a person-usually a child - finds it hard to see in poor 
light. 

The eyes may show further clinical signs, such as spots, 
lesions, and scars, and these may eventually lead to 
blindness. 

On the basis of calculations made in Bangladesh, India 
and Indonesia, it is estimated that every year in the world 
250 000 children show active lesions in both corneas and 
become blind. Many die young ; all of the estimated 
l 00 000 survivors remain permanently blind. Another 
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250 000 children suffer from corneal lesions that lead to 
reduced vision due to the presence of scars. 

This is only the visible part of the iceberg, however. Six 
to seven million other children, whether or not they have 
signs of xerophthalmia, suffer from hypovitaminosis A that 
leads to a decreased resistance to infections, particularly 
those of the intestinal and respiratory tracts, and tends to 
increase the body's vitamin A requirements still further. 
This deficiency is therefore an important factor contribut
ing to the vicious spiral of infection and malnutrition that 
is mentioned on page 3. 

In 22 countries, which are dark on the map, the preva
lence of xerophthalmia is higher than the limits wHo has 
set to indicate the presence of a major public health 
problem. In another 15 countries, the situation is, in all 
likelihood, similar although evidence is not yet complete. 
These countries are coloured in orange on the map. The 
25 countries shown in light colour are ones where cases 
of xerophthalmia have been known to occur from time 
to time. 

The best sources of vitamin A in the diet are eggs, but
ter, milk and liver, which contain a preformed vitamin A 
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called retinol that is easily used by the body. Yellow
orange vegetables such as carrots or pumpkins and 
dark-green leafy vegetables such as spinach contain 
carotenoids. They are changed into vitamin A in the 
body, and have a biological activity 6 to 12 times lower 
than retinol. Carotenoids are the most common source 
of vitamin A in most developing countries. 

As industria lised countries have plenty of vitamin A-rich 
foods, they are free from this deficiency. In developing 
countries, however, vitamin A intake consists almost exclu
sively of carotenoids obtained from some vegetables 
and fruits that are often subject to seasonal shifts in sup
ply and are thus insufficient for meeting vitamin A re
quirements, especially of children. 

A major effort needs to be made in these countries to 
supplement vitamin A intake. In 1986 WHO launched a 
1 0-year programme for the prevention and control of 
vitamin A deficiency and xerophthalmia that is based on 
a three-pronged strategy: increased production and 
consumption of vitamin A-rich foods through agricultural 
development and nutrition education, fortification with 
vitamin A of widely consumed foods, and distribution-as 
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an emergency measure-of a high-dose vitamin A sup
plement to all children at risk of developing xerophthal
mia. Capsules containing 200 000 International Units of 
vitamin A are available and can be distributed through 
primary health care centres. Two capsules costing about 
two US cents each given at six-month intervals are suffi
cient to protect a child for a year. Some 120 million cap
sules were distributed in 1985, but to cover all children 
who are in need would require the distribution of an esti
mated 500 million capsules. 

Anaemia is characterised by a low concentration of 
haemoglobin in the blood. Although there are a variety 
of causes such as malaria and other tropical disease or 
congenital haemolytic desease, the major cause is iron 
deficiency. Anaemia decreases the body's resistance to 
fatigue and lowers working capacity. lt negatively affects 
children's learning capacity as well as the health of preg
nant women and their babies. There is also some 
evidence that iron deficiency may impair resistance 
to infectious diseases. lt is consequently considered 
to be a serious public health problem, especially in 
regions where it is widespread. 
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Some 1500 million people-or roughly 30 per cent of 
the world's population-were estimated to be anaemic 
in 1987. Industrialised countries are much less affected 
than developing countries-only 8 per cent or 1 DO million 
people in the former against 36 per cent or 1400 million 
in the latter. South Asia and Africa have the highest over
all regional prevalence of anaemia. With the exception 
of adult males, the estimated prevalence in all sex/age 
groups is over 40 per cent in both these regions, and 
reaches 65 per cent among pregnant women in South 
Asia. The prevalence is lower in Latin America, ranging 
from 13 per cent in adult males to 30 per cent in preg
nant women. lt is estimated that an iron deficiency is 
responsible for anaemia in at least 800 to 900 million 
people in the world. 

Industrialised countries have successfully prevented this 
deficiency by administering oral iron supplements, or by 
fortifying with an iron compound widely consumed foods 
such as bread. In developing countries, both fortification 
and oral administration for prevention are fraught with 
difficulties. In the case of pregnant women, however, 
the administration of medicinal iron may in some cases 
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interferes with school performance. 
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constitute an effective therapeutic and prophylactic 
measure. 

Rickets, usually observed in young children between 
the ages of six months and two years, is caused by a 
deficiency of vitamin D. As this vitamin is mainly obtained 
by exposure to the sun, until the 1930s rickets was a very 
common condition in countries with long winters in Eu
rope and North America. Since then, because parents 
have been educated to ensure that their children have 
regular exposure to sunshine and especially that they get 
a vitamin D supplement, this disease has become rare in 
all industrialised countries. 

In many developing countries, however, even those 
with abundant sunshine, children often still suffer from 
rickets, especially those who live in urban poverty condi
tions. There it is often difficult for the sun to penetrate the 
industrial and vehicle pollution. Or children may have to 
remain all day in crowded, poorly lit rooms. Some cultural 
factors may also lead mothers to keep their children in
doors or to overdress them. This is often the case in North 
Africa and the Near East, Afghanistan, parts of Pakistan 
and India, and Viet Nom. 
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Preventive measures include educating parents so that 
they make sure their children are often in the sunshine, 
regularly supplementing the diets of young children with 
vitamin D and, finally, fortifying food, especially milk. 
Some industrialised countries still carry out this last mea
sure. Periodic dosing and education appear to be the 
most practical approaches in developing countries. 

Other nutritional deficiencies, including scurvy, pella
gra, and beri-beri, used to be major problems in the 
world, at a time when people had not yet learnt through 
nutrition education that food should be as varied as 
possible. Nowadays these conditions are controlled al- . 
most everywhere, except under special circumstances, 
for instance in refugee camps where people may be 
eating only cereals and consequently develop scurvy. 
The fact that better education was able to wipe out most 
of these diseases gives reason to hope that important 
progress in the fight against malnutrition will be possible 
in the near future. D 
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SPECIFIC DEFICIENCIES 

Iodised salt has proved an efficient way of controlling 
iodine deficiency. 

Photo WHO/Publifoto Scianna 
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Injections of iodised oil are another method of 
protecting the community from the consequences 
of iodine deficiency. 
Photo WHO/L. de Toledo 
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• AREAS OF PREVALENCE 

Iodine deficiency disorders affect people living in 
mostly, but not exclusively, mountainous areas where 
iodine is washed away from the soil by rain water. Often, 
inundated coastal areas such as those surrounding the 
estuaries of tropical rivers are also poor in iodine. Iodine
deficient areas are shown in red on the map. The iodine 
content of the soil determines its presence in both under
ground water and in locally grown foods. This deficiency 
is geochemical in nature and calls for permanent cor
rective measures. 

The most obvious consequence of iodine deficiency is 
goitre - causing a deforming swelling of the neck-but 
it causes many other disorders, too, some of them s'o 
severe as to be disabling. They include hypothyroidism ; 
retarded physical development and impaired mental 
function; increased rate of spontaneous abortion and 
stillbirth; neurological cretinism, including deaf mutism ; 
and myxoedematous cretinism, including dwarfism and 
severe mental retardation. No fewer than 800 million per
sons living in iodine-deficient areas are at risk of develop
ing these disorders. While only a few pockets of endemic 
goitre still remain in central and southern Europe, the 
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problem is much more severe in developing countries, 
where an estimated 190 million people have goitre, and 
3.25 million suffer from cretinism. 

Salt fortification is one of the most common prevention 
measures, and has been very effective in industrialised 
countries. A few countries also fortify bread and water. Salt 
iodination has been successful in only a few developing 
countries, although the outlook is becoming brighter. 

Indonesia, New Zealand, Peru and Zaire have effec
tively prevented iodine deficiency disorders through in
tramuscular injections of a solution containing 480 mg of 
iodine in 1 ml of vegetable oil ; this dose protects the 
individual for about four years. 

Oral administration of iodinated oil has the advantage 
of avoiding syringes and needles, but its effectiveness is 
still being investigated. The protection provided is of 
shorter duration, probably around 12 to 18 months. 

wHo is promoting an international programme for the 
control of iodine deficiency d isorders. A programme of 
work has been prepared and action initiated in cooper
ation with UNICEF and the International Council for the 
Control of Iodine Deficiency Disorders. 0 
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Good nutrition for all depends to a great extent on 
success achieved in the larger search for equity. 

Photo WHO/J. Gorstein 


