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ABC of Nutrition A STEWART TRUSWELL

MALNUTRITION IN THE THIRD WORLD I

Average for
34 countries
with lowest People's
incomes Republic

1980-2 (including of
figures China) UK China

Gross national
product/head
($) 250 9660 310

Population
growth/year
(%) 2 9 0 1 1.0

Infant
mortality/1000 114 11 67

No of
people/doctor 16000 650 1810

Calories/head
(as %
requirement) 91 132 107

Expenditure on defence, education, and health
as a percentage of GNP, 1980

Defence 0
Education R
Health

5E

^IIiIu
World Developed Developing

Some former "developing countries" really have been developing.
Countries like Korea, Malaysia, Hong Kong, Singapore, and Trinidad have
joined the World Bank's upper middle income group, and as a byproduct,
malnutrition has largely disappeared. Other countries have been static or
lost ground. In the table prosperity is compared as gross national product
(GNP) per head. A country can become poorer from reduced income
(caused by bad climate, economic mismanagement, or war) or from
population growth faster than economic growth, or both.
About 3000 million people of the world's total 4600 million live in

72 countries with low and lower middle incomes (on the current lists of the
World Bank). In most ofthese countries people are very poor; the
population is young and growing fast; there is no welfare state and little
mechanisation; and food at an affordable price cannot be taken for granted;
nor can clean drinking water. Tropical infections are an additional burden.

Public health indicators do not correlate closely with national income.
The People's Republic ofChina is an outstanding example of a poor country
which nevertheless has enough food to go round and a life expectancy better
than that, for example, of Libya, whose gross national product per head is
27 times higher. Economic development is thus only one factor-an
important one-that reduces malnutrition. But even if a country's income
stays low there are things that doctors, nurses, agriculturists,
administrators, and politicians can do to combat malnutrition.
The diagnosis and management ofmalnutrition in Third World countries

have to be mostly a public health operation. Many of the malnourished live
in shanty towns or remote rural areas. They cannot be brought to a central
teaching hospital. There are fewer doctors-in some countries only 1 for
50 000 people, so they have to work through teams ofcommunity health
workers, who should be trained to recognise and cope with the common
diseases, including malnutrition and the closely related infections.

Famine

When there is not enough food for an entire community children stop
growing and children and adults lose weight. The symptoms include thirst,
craving for food, weakness, feeling cold, nocturia, amenorrhoea, and
impotence.
The face at first looks younger but later becomes old and withered and

expressionless; pupils react poorly to light. The skin is lax, pale, and dry
and may show pigmented patches.

Hair becomes thinned or lost except in adolescents. The extremities are
cold and cyanosed. There may be pressure sores. Subcutaneous fat
disappears, skin turgor is lost, and muscles waste. The arm circumference
is subnormal. Oedema may be present; in adults this is famine oedema,
which is not associated with hypoalbuminaemia; it is different from the
oedema ofkwashiorkor. Temperature is subnormal. The pulse is slow,
blood pressure low, and the heart small with muffled sounds. The abdomen
is distended. Diarrhoea is common, often associated with blood. Muscles
are weak and tendon jerks diminished. Psychologically starving people lose
initiative; they are apathetic, depressed, and introverted but become
aggressive if food is nearby.

Famines have been recorded frequently
since 1708 BC (Genesis, chapter 41) in
many countries including England (last in
1812) and the severe famine in western
Ireland in 1845. Notable famines
associated with the second world war were
in the Warsaw ghetto (1940), Bengal (1943),
and West Holland (1944-5), and since then
Bihar, India (1966), south east Nigeria
(Biafran war 1968), Sahel (1972), Ethiopia
and Sahel (at present).
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Weight (kg)
Height
(m) 80% of standard 70% of standard

1-45 38 33
1-48 39-5 34.5
1-50 40-5 35
1-52 41-5 36
1-54 42-5 37
1-56 44 38-5
1-58 45 39
1-60 46 40
1-62 47 41
1-64 48-5 42
1-66 49-5 43
1-68 50-5 44
1-70 52 45-5
1-72 53 47
1-74 54 5 48
1-76 56 49
1-78 57 50
1-80 58 51
1-82 60 52
1-84 61 53.5
1-86 62 54
1-88 63-5 55-5
1-90 65 57
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In advanced malnutrition patients become completely inactive and may
assume a flexed, fetal position. Infections are to be expected, especially
gastrointestinal infections, pneumonia, typhus, and tuberculosis. The
usual signs ofinfection (pyrexia, leucocytosis) may not appear. Delayed
skin sensitivity with recall antigens-for example, tuberculin-are falsely
negative. But the sedimentation rate is normal unless there is infection.
Death comes quietly and often quite suddenly in the late stage of starvation.
The very young and the very old are most vulnerable.

Inside the body plasma free fatty acids are increased; there is ketosis and
may be a mild metabolic acidosis. Plasma glucose is low but albumin
concentration is often normal. Insulin is diminished, reverse thyroxine
replaces normal thyroxine, glucagon and cortisol concentrations tend to
increase. The resting metabolic rate goes down considerably; oxygen
consumption per person goes down more than when expressed per kg body
weight. The urine has a fixed specific gravity, and creatinine excretion
becomes as low as 300 mg/day. There may be a mild anaemia, leucopenia,
and thrombocytopenia. The electrocardiogram shows sinus brachycardia
and low voltages. All the organs are atrophied and have subnormal weights
at necropsy except the brain, which tends to maintain its weight.

In the management offamine people need to be graded. In general:

Mild starvation=weight for height 90-80% standard (W/H2 20-18)
Moderate starvation=weight for height 80-71% standard (W/H2 18-16)
Severe starvation=weight for height S70% standard (W/H22 15-7)

People with mild starvation are in no danger; those with moderate
starvation need extra feeding. People who are severely underweight need
hospital type care; 1500 to 2000 calories/day will prevent the downward
progress ofundernutrition. Dehydration from diarrhoea may require oral
or parenteral rehydration.

In severe starvation there is atrophy ofthe intestinal epithelium and of the
exocrine pancreas and bile is dilute. When food becomes available the extra
should be given in small amounts at first; food should be bland and
preferably similar to the usual staple-for example, a cereal with some
sugar, milk powder, and oil. Salt should be restricted, and a multivitamin
preparation is desirable. A refeeding schedule ofone month for every 5%
loss ofweight is a good guide.

Circumstances and resources are different in every famine. The problems
are mainly non-medical: organising transport and repair oftrucks and
shelters, coordinating relieffrom different organisations, reconciling
international workers with local politicians and administrators, arranging
security offood stores, seeing that food is distributed on the basis ofneed,
trying to procure the right food and the appropriate medical supplies. Civil
disturbances do not occur during severe famine. They may happen at an
early stage (food riots) or afterwards (revolution).

Lastly, the future has to be planned for; agricultural workers are going to
be needed with enough strength to plough and plant the next crop when the
rains return.

Protein-energy malnutrition

Body weight Deficit in
Protein-energy as % of Oedema weight for
malnutrition standard height

Marasmus 60 0 + +
Marasmic kwashiorkor 60 + + +
Kwashiorkor 80-60* + +
Nutritional dwarf 60 0 minimal
Underweight child 80-60 0 +

*Occasional cases are not underweight at the oedematous
stage.

What is described here is malnutrition in children. Because children have
higher protein requirements per calorie and are more at risk ofbeing given a

low protein diet, protein deficiency is more prominent in them.
In Third World countries around 2% ofyoung children show severe

protein-energy malnutrition and about 20% show mild to moderate forms.
The World Health Organisation has estimated that about 100 000 000
children in the world at any time have moderate or severe protein-energy
nalnutrition. Though it affects only some children in each community it is a
much larger and more intractable problem than famines.

Nutritional marasmus is the commonest severe form ofprotein-energy
malnutrition, the childhood version of starvation. It usually occurs at a
younger age than kwashiorkor. The cause is a diet very low in both calories
and protein-caused, for example, by early weaning then feeding dilute
food because ofpoverty or ignorance. Poor hygiene leads to gastroenteritis

The two chief causes offamine are drought
and war. There is usually a basis ofchronic
poverty. Disease ofthe staple crop is an
occasional cause, as in the 1845 Irish famine
(potato blight).
The present famine across Africa from

Senegal to Ethiopia was precipitated by
drought, but in this part ofAfrica population
growth is very high and has outstripped food
supply. The Sahara is advancing southwards
because ofovergrazing and there are
continuing wars in and around Ethiopia.
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and a vicious circle starts. Diarrhoea leads to poor appetite and more dilute
foods. In turn further depletion leads to intestinal atrophy and more
susceptibility to diarrhoea.

Kwashiorkor in its full blown form is less common than marasmus. It is
most common in poor rural children, displaced from the breast by the next
child and given a very low protein starchy porridge-for example, cassava

or plantain. There have been several hypotheses about the antecedent diet
because it is very difficult to reconstruct the exact dietary history ofa
malnourished child. But careful studies ofpre-kwashiorkor in Uganda and
pre-marasmus in the Gambia by Whitehead's group and other information
support the classical hypothesis ofprotein deficiency with relatively
adequate carbohydrate intake. Pure cases ofkwashiorkor can develop in a

few weeks and the patients sometimes have normal weight for age.
The pathogenesis ofkwashiorkor appears to be: very low protein with

more dietary carbohydrate leads to insulin secretion being maintained
(unlike marasmus). Insulin spares muscle protein but causes loss ofliver
protein. So production is reduced of (a) plasma albumin (made only in the
liver), hence oedema, and (b) low density lipoproteins so that lipids
accumulate in the liver. Some ofthe features ofkwashiorkor may be due to
zinc deficiency.
Marasmic kwashiorkor has some features ofboth conditions. Severe

protein-energy malnutrition can be thought ofas a range. Most affected
children have some skin lesions, hair changes, and fatty liver of
kwashiorkor together with the wasting ofmarasmus. Malnourished
children are likely to be depleted in other nutrients as well.

Treatment

Treatment of severe protein-energy malnutrition is in three phases.

(1) Resuscitation

(2) Start of cure

(3) Nutritional
rehabilitation

Kwashiorkor f Marasmus
\Y: \/ Severe and

obvious protein-
/ : \ energy mahnutntion

Correction ofdehydration, electrolyte
disturbances, acidosis, hypoglycaemia,
hypothermia, treatment of infections.
Refeeding, gradually working up the calories (from
100 to 150) and protein (from 1 to 3 g) per kg. There
may be anorexia, and children often have to be hand
fed, preferably in the lap oftheir mother or a nurse

they know. Potassium, magnesium, and a

multivitamin mixture are needed.
After about three weeks if all goes well the child has
lost oedema. the skin is healed, he is clinically
recovered and has a good appetite. But he is still
underweight for age. It takes many weeks ofgood
feeding for catch up growth to be complete. During
this stage the child should be looked after in a

convalescent home or by his mother, who should if
possible have been educated about nutrition and
provided with extra food.

Pre-kwashiorkor
eg, low plasma
albumin

Underweight
children

,ii;lom4

-CM'} 3e5

Mild to moderateprotein-energy malnutrition is much more common than
the obvious severe forms. Outside observers, even the mothers themselves,
do not notice most ofthese cases because the children are similar in size and
vitality to children ofthe same age. The condition is like an iceberg. For
every severe case there are likely to be seven to 10 in the community with a

lesser degree ofmalnutrition. These latter children do not grow normally
and are at increased risk of infection. They may also have more difficulty
learning motor and cognitive skills.
Most children with mild protein-energy malnutrition are thin and

underweight. Because scales are difficult to carry they can be most easily
detected in the field by measuring the mid-upper arm circumference. From
12 to 60 months ofage over 13-5 cm is a normal circumference; 12@5 to 13-5
cm suggests mild malnutrition and under 12-5 cm indicates definite
malnutrition. The normal circumference stays the same for those four
years.

Other nutrients deficient in protein-energy
malnutrion

Usually: In some areas:
Potassium Thiamin l-Thailand
Magnesium Riboflavin f
Iron Niacin-southern Africa
Folate Iodine-areas of endemic goitre
Zinc
Vitamin A Few reports also of:

Copper, chromium, vitamin K,
essential fatty acids
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Professor A Stewart Truswell,FsRcp,FFCM, iS Boden professor ofhuman nutrition,
University of Sydney, Australia.

The first table and illustration are taken from WorldDevelopmentReportl1984,
published by the World Bank and OUP.

Sometimes a child is seen who has adapted to
chronic inadequate feeding by reduced linear
growth but he looks like a normal child a year or two
younger-nutritional dwarfism.

Prevention ofprotein-energy malnutrition
Five measures to prevent protein-energy

malnutrition are being actively worked at round the
world.

Growth monitoring-TheWHO has devised a
simple growth chart-the Road to Health card. The
mother keeps the card in a cellophane envelope and
brings the child to a clinic regularly for weighing and
advice.

Oral rehydration-The Unicefformula is saving
many lives from gastroenteritis: NaCl 3 5 g,
NaHCO3 2 5 g, KC1 1-5 g, glucose 20 g (or sucrose
40 g) and clean water to 1 litre.

Breastfeeding is a matter oflife and death in a poor
community with no facilities for hygiene.
Additional food, prepared from locally available
products, is needed from four to six months ofage.

Immunisation should be done against measles,
tetanus, pertussis, diphtheria, polio, and
tuberculosis.
Familyplanning advice and inexpensive or free

oral contraceptives should be readily available.

From the CDSC

Sexually transmitted disease surveillance in Britain: 1983
Returns from departments of genitourinary medicine and sexually
transmitted disease clinics in Britain in 1983 showed a continuing
decline in new cases of syphilis; only one case of early congenital
syphilis was recorded. Gonorrhoea also declined, and the rise in
laboratory reports of (3 lactamase producing strains of Neisseria
gonorrhoeae was less steep than in previous years. The number of
reported cases ofthe acquired immune deficiency syndrome (AIDS)
increased from 15 in 1982 to 43 in 1983.

Trends in incidence
The total new attendances at sexually transmitted disease clinics

in Britain rose to 595 945 in 1983, an increase ofnearly 6% compared
with 1982 (table I) and continuing the rise seen over the last two
decades. The main components of this upward trend are apparent
when the data for 1983 are compared with those for 1973, the first
year in which all countries in Britain began reporting the present
diagnostic categories (table II). Over these 11 years new attendances
rose by 210452 (1 5-fold), the increase being greater in women
(110262) than in men (100 190). Six diagnostic categories-non-
specific genital infection, candidiasis, herpes simplex, warts, "other
conditions requiring treatment," and "other conditions not requir-
ing treatment"-made up most of the increase; indeed, all the other
diagnostic categories summated showed a decline.

Other conditions requiring treatment and those not requiring
treatment together accounted for 47% of the increase, reflecting the
substantial increase in workload of departments of genitourinary

medicine and sexually transmitted disease clinics over this period
(table II). The larger increase of the category "other conditions
requiring treatment" in women (4-2-fold) than in men (1-7-fold)
may be due to the increasing use of departments of genitourinary
medicine by women with vaginal discharge not necessarily sexually
acquired and also to the inclusion within this category of contacts of
patients with non-specific genital infection.'
The second largest increase, 57255 (27%), was in non-specific

genital infection, and this was also greater in women than men;
however, in 1983 there were still over two and a half times the
number ofnew attendances reported in men than in women and this
category of non-specific genital infection made up nearly a third of
all new attendances in men and only 16% of new attendances in
women. These changes were mirrored by trends in laboratory
reports of isolations of Chlamydia trachomatis infections from the
genital tract, in which the increase was also greater in women than
men. The increase in non-specific genital infection was probably
partly spurious, arising from more interest in the condition, better
diagnosis, wider use of improved laboratory methods, and more
reporting. Relapses of non-specific genital infection after treatment
are common, especially when it is of non-chlamydial aetiology, and
these relapses may be recorded in the clinic returns as new cases,
thus exaggerating the upward trend. This method of recording
"cases"3 rather than "patients" in the returns may partly explain the
apparent anomaly of the rise in non-specific genital infection at the
same time as a fall in gonorrhoea when the mechanism of spread of
both conditions is the same because relapses of gonorrhoea after
treatment are uncommon.
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