
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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Two capsules of 
vitamin A per 
year can save a 
child from 
blindness. 
Photo WHO/J . Schytte 
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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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Green leafy vegetables, or yellow 
such os carrots, contain the urs,-scMn 
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Iron-deficiency and its consequence nnt"M::Iw. 

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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