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Abstract

Undernutrition is a major pubric health prgblem ·in Kenya. Among
,"the"most important nutritional deficiency diseases are PEM, nutritional

anemiasjendemic goiter and vitamin A deficiency. Other common but less
"\

" , "important are vitamin and mineral deficiencies. Other nutritional
problems discussed include long-term effe~ts of early childhood malrutri-
tion in growth and development, the problem of reference population;
mate~al and infant feeding practices; milk intolerance; and the relation-
ship of nutrition and infection. Priorities in nutrition research and
intervention programs for Kenya are presented while emphasizing the role
of multisectoral nutritional planning and implementation.

Agricultural and economic aspects of food supply and demand; poverty,

alleviation by appropriate income distribution are discussed briefly.
<,

Other strategies to improve childhood nutrition include promotion of
i

breast feeding, use. of locally available foods, curtailing of inappro-
priate promotion an~ sale of infant foods, environmental clean-up and an
overall improvement in standards of living of the majority of the
people in the long term. Shprter-term activities include health and
nutrition education, supplementary feeding programs, treatment and
rehabilitation of severely malnourished children. Nutrition research is
recognized as one of the tools to provide invaluable data far planning

__and evaluation.
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Preface

The stimulus and choice of the subject for this thesis was a felt
need for a document that contained the overall picture of malnutrition
in Kenya. This thesis contains information from available literature
and personal experience in the practice of medicine. The current state
of childhood nutrition in Kenya, the major nutritional deficiency diseases,
and policy regarding their prevention are discussed. It attempts to
define the extent of the malnutrition problem, and suggests an approach
to finding solutions. Although the bulk of the material presented here
has a medical bias, the author recognizes the importance of agricultural,
sociological as well as economic aspects of nutrition. Thus issues
regarding food supply, food demand and poverty alleviation are discussed
in brief. It is not within the scope of this thesis nor;the author1s
competence to discuss these complex economic issues in detail.

It is not the intention of the author to present nutrition research
as the only answer to solving nutritional problems in Kenya, rather as
one tool in supplying answers. It emphasizes applied, action-oriented
research; at the community level, recognizing the unique role of health
ministry, the medical school, and other health workers play in supplying
information necessary for nutrition planning. Multisectoral nutrition
planning and implementation are emphasized.

This work provided the author with a tremendous opportunity for
self education. It is hoped it will find use with those that are inter-
ested in improving the nutrition of the Kenyan people.

S.N.K.
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CHAPTER I

INTRODUCTION

Nutrition in Perspective

The theme of the Thirty-first World Health Assembly, Geneva, 9th May
1978, was lithe attainment by all the citizens of the world by the year
-,

2000 of a level of health that will permit them to lead a socially and
economically productive life." W.H.O. defines health as "a state of
complete physical, mental and social well-being and not merely the
absence of disease or infirmity." It is difficult, therefore, to measure
accurately physical, mental and social well being but there are accepted
indicators. Disease prevalence data, growth patterns, morbidity and
mortality figures, availability of social services, nutritional status
of the population especially the childhood population, the standards of
living, all may be used in various ways to assess the well-being of a
population.

Protein Energy Malnutrition (PEM), vitamin and mineral deficiencies
are major public health problems in most less developed countries (LDC)
and even in some pockets of the more developed countries (McLaren,
1966). In 1974 it was estimated that about half a billion people in the
LOC's are affected by malnutrition (world Food Conference, Rome, 1974).
The commonly affected groups are the children especially the age group- ..'
under five, pregnant and lactating mothers, the elderly, particularly
when these come from the underprivileged and poverty stricken sector of
the society. In Africa hospital figures show that nutritional deficiency
contributed to 30 to 50% of all deaths of children under 5 yrs of age

1
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(Idusogie,1979). In Kenya approximately 50% of the total population is
children under fifteen years of age, while 20% is under five. It is
estimated that about 20-30% of the under five population suffer from
mild to moderate malnutrition while 2-5% are severely malnourished.
Between 1966 and 1968, the case fatality rate from severe PEM was esti-
mated as 22%. Thus nutritional deficiency states are associated with
high morbidity and mortality especially from intercurrent infections,
physical growth retardation, and possible mental afflictions.

It has been noted that nutrition plays a significant role in perhaps
40% of diseases treated in hospitals in affluent countries and about 70%
in low income countries. The W.H.O. has listed four deficiency diseases
regarded as deserving the highest priority in developing· countries as
PEM, endemic goiter, nutritional anemias, and vitamin A deficiency.
These will be discussed in a later chapter. Although accurate prevalence
data are not available, Table 1 shows a schematic representation of the
prevalence in a risk population, social significance and ease of control
of the four diseases adopted for Kenya.

Table 1. Prevalence, Social Significance and Ease of Control.

Prevalence in Social
Risk Population Significance

PEM
+++++ +++++

Endemic Go iter +++ ++

Nutritional Anemias +++++++
Vitamin A Deficiency ++ ++

Ease of
Control

+

+++++

++

++++
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Further ordering of the commonly occurring deficiency diseases in Kenya
is represented in Table 2, based on available information.

Table 2. Ordering according to prevalence in at risk population, case
fatality rates,social significance, and ease of control.

Prevalence in Case fatality Social Ease of..... atRi~kPo~ulation Rate Significance Control
PEM

-Mild/Mod. +++++ > 30% ++ 3-20% +++++ +-Severe ++ 1-5% +++++ > 20%
Vit. A def. ++ 1% ++ 3-10% +++ ++++

Nut. Anemias +++++ 20-30% + 0-1% +++ ++

Endemic goiter +++ 10-20% + +++ +++++
(Cretins)

Riboflavin def. +++++ > 30% ++

Scurvy + 0-2% +++ 3-10% + ++

Pellagra ++ 2-10% + 0-1% ++ ++

Dental Caries ++++ 20-30% ++ +++

Starvation ++ ++++ +++++ ++
Beriberi ± ? ? ++

(prisons)
Rickets. + 0-2% + 0-1% ++ ++
Water ++++ +++ ++++ ++

Source: Adopted from t~. C. Latham (1976).

The above table gives a visual impression of the significance of the
various nutritional deficiency diseases in Kenya, and may be useful for
teacning and choosing of priorities for applied programs.
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There are many causes of nutritional deficiency disease, and these
vary from country to country and region to region. Among these are the
geography, the level of economic development, social-cultural factors,
environmental sanitation, incomes of the families and many others.
These factors are interrelated in many ways and may act synergistically
and adversely to the nutrition status of the vulnerable members of the
society by impeding food supply, food demand and biological utilization.
It is clear therefore that to divert the effects of malnutrition and the
associated illhealth the basic prerequisites must be to increase access
to food and appropriate health care.

In many parts of the world today, inadequate food consumption is
responsible for thinness in adults (low weight for height), growth
failure and even death in children. It also constrains human productivity
which is necessary for development. The contribution of improvement in
nutrition to economic growth is difficult to quantify as it is difficult
to separate the effects of better nutrition from other aspects of
health or determinants of work productivity (Correa and Cummins, 1970).
These workers attempted to estimate the contribution of increased
calorie intake to economic growth of eighteen countries, nine in developed
countries and nine in Latin America. They concluded that malnutrition
may impede the economic growth of poor countries. On average, increased
calorie consumption accounted for approximately 5% of the growth of
National product in the poor countries; but had negligible effect on
more developed countries. In poorer countries this effect may be even
more marked. There is little controversy, however, that better nutrition
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of the childhood population causes better physical and cognitive develop-
ment, better school attendance and performance, and consequently better
preparation for productive work as adults.

It is the authors view that improving childhood nutrition ts an
important and necessary action for any country to ensure physical,
mental and social well-being, of the whole population; and a sure
investment for the future.

The Republic of Kenya: Geography

Kenya is an independent state on the east coast of Africa bounded
by Sudan and Ethiopia in the north, Uganda in the west, Somalia in the
northeast and Tarlzania and the Indian Ocean in the south and southeast.
With the equator dividing the country into two, it lies approximately 4°
north and 4° south latitudes, and 34° and 41° longitude east. The
country1s varied geographical regions are represented in Map 1, as the

I

Lake Basin, the central and associated highlands the eastern plateau and
forelands; the coast and the semi-arid and arid northern and southern
Kenya.

The total area of Kenya is 582,645 kilometers square, of which
569,250 square kilometers is land and 13,968 square kilometers is
water.

The climatic conditions vary according to altitudes which lie
between sea level and about 5,000 meters (Mt. Kenya) above sea level.
The population cores mainly follow the rainfall pattern, fertility of
the soil and land availability. Thus 80% of the population lives in
only 15-20% of the land which is the southwestern part of Kenya where
there is reliable rainfall and good agricultural yields. Over 70% of
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Map 1. Major Geographical Divisions of Kenya
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Adapted from: S. H. Ominde. Land and Population Movements in Kenya.

Leiden, Nairobi, Ibadan, Heinemann, 1968.
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Map 2. Kenya Rainfall

Key:
• - - - --. International boundaries-

Isohyets in Millimeters
o 100 200

Kilometers
Adapted from: S. H. Ominde. Land and Population Movements in Kenya.

London, Nairobi, Ibadam, Heinemann, 1968.



Map 3. Land Productivity Potential
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Actapted from: Settlement and Rural Development in Kenya by R. S. Odingo.
In Studies in East African GEography and Developed
~. H. Ominde, ed.). Berkeley: University of California
Press, 1971, p. 167.
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the rural land which is arid or semi-arid is inhabited by only 10-15% of
the total population. The latter is mainly the part of Kenya that
receives less than 750 mm/year of rainfall. There are two rainy seasons.
The long rains coming between March and June, and the short rains coming
between October and December. Since Kenya is almost entirely agri-
culture dependent on income and food, there is a seasonal variation in
food availability as well as incomes of the farmers. Such foods as
green vegetables, fruits, and even some cereals become scarse in the dry
seasons and market prices increase.

In the drier areas of northern, northeastern and southern Kenya,
the mean annual rainfall is below 500 mm. This does not allow crop
cultivation, except where irrigation schemes have been initiated .. The
extreme north is very dry and actually desert. Map 2 shows distribution
of mean annual rainfall by isohyets, while Map 3 shows the land produc-
tivity potential in relation to the administrative boundar tes •

History of Nutrition in Kenya

There is no information available regarding the prevalence of
malnutrition or the traditional methods that were used to alleviate
malnutrition prior to colonial rule in Kenya. It seems, however, that
the diets and child rearing practices protected the children from absolute
lack of food, prior to the colonial rule in 1895. During the period of
colonization that is 1895 to 1920 (Kenya Protectorate, part of the
East African protectorate} and 1920-1963 when Kenya was referred to as
Kenya Colony under the British rule, a little was published regarding
the health care and nutrition of the Kenyan African people. In 1900 Sir
Charles Elliot noted that intestinal diseases were very severe and
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recommended introduction of piped water. By 1901 he had a staff of
seven doctors, three nurses, and seven hospital assistants.

After the First World War in 1918 there was a devastating famine
and in 1919 the pandemic of influenza hit Kenya as well as many other
countries. It was more serious in areas worst hit by famine. In 1922,
Dr. Wilks spelled out clear, definitions of medical goals and defined
the meaning of a healthy life to which the African was entitled. They
included among other things--proper feeding, cleanliness and a certain
degree of culture. Although Dr. Dilks was wrong to hold that this
responsibility rested on medical department alone, in 1926 he wrote
".•• sickness and death, the result of poor nutrition, poor housing,
harmful habits and customs and complete lack of sanitary precaution,
remain uncontrolled." It was not until early 1950's, when the colonial
government found it necessary to place emphasis on .•.. " steps neces-
sary to ameliorate the social condition of the natives of east Africa,
including improvement of health and economic deve1opment." These ideas
are generally accepted methods of solving nutrition .problems in the less
developed countries today. The problem was the colonial government aim
then was not to improve the conditions of majority of the Kenyan Africans
although an infrastructure for health and nutrition services was begin-
ning to take shape, in the form of curative services and little on
preventive and promotive.

The period of Applied Nutrition programs started in the fifties, as
pointed out by Hakim and Solimano (1976). Applied nutrition Rrograms
suggest coordinated efforts by health, agriculture, education, social
services, and other ministries in finding and planning soluti6ns to
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malnutrition. In Kenya, during the 1950's although the colonial govern-
ment recognized that they could only improve health by improving the
entire social welfare, with an emphasis on raising the standards of
living, better education and better nutrition, no real programs were
instituted. Following Independence in 1963, the major goals were to
alleviate disease, poverty and ignorance. In 1966-1970 Kenya Develop-
ment Plan noted that human health had a major role to play in economic
development. "There is a direct relationship between the health of a
population and its productivity •••. " The major step forward towards
multisectional, interagency nutrition planning came when a National
Nutrition ~lanning Unit was formed by an act of parliament and-was
placed under the Ministry of Economic Planning. Some of its responsibil-
ities are to identify Nutrition priorties and possible intervention
programs, as well as coordinate nutrition activities of the various
ministries; Kenya Development Plan 1979-83.

Social Security in Kenya

The strong spirit of social responsibility within the extended
family was, until recently one best guarantee for social security of
every individual (Songnemans, 1968).1 In the face of social risks the
extended family formed a strong unit which would protect each member
against any hardship. The guidance and wisdom of the head of the family

1. N. Songnemans. Social security in Africa, East Africa Journal,
May 1968. In: Problems and Prospects of Social Services in Kenya.
(Margarete Meek, ed). Munchew: Welfosum Verlag, 1971.
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and the other older members of the family was respected. The family
members shared income, means of production and all family members partic-
ipated in the IIsocializedll2child rearing.

The poorer members benefited from the richer; the less informed
were taught and advised by the wiser as a means of enhancing survival
and respect for the whole family. Often food storage was common.

The expanded facilities, development of wager labor, improved
communications and education which came with colonial rule and independ-
ence broke the kinship ties leading to a loss of this social security,
traditional education structure and socialized child rearing. The
overall effect of this was the appearance of very poor families and
individuals, lack of food, population movements often to unfamiliar
environments. Under these circumstances, unemployment, poverty and
ignorance became major causes of malnutrition (Cremer, 1966).

Today, although Kenya produces enough food to satisfy the population,
inappropriate distribution of income and means of production have
contributed to a large extent to the high prevalence of childhood malnu-
trition. Malnutrition impairs growth and development; school performance
and productivity of adult population. It is imperative that Kenya
government adopts an aggressive attitude in alleviating malnutrition at
short term and eliminating it in the long term.

2. IISocia1izedllchild rearing is discussed in the chapter on infant
feeding practices.



CHAPTER II
NUTRITIONAL PROBLEMS AMONG CHILDREN IN KENYA

Like many developing countries the major nutritional problems
affecting Kenyan children are protein energy malnutrition, endemic
goiter, nutritional anemias, and vitamin A deficiency. These will be
discussed in some detail. A major childhood problem often left out in
malnutrition discussions is that of diarrhea disease associated with
water and electrolyte depletion, as it relates to malnutrition. This
too will be discussed. In addition the mineral and other vitamin
deficiencies will be discussed briefly if only to indicate their role in
complicating the malnourished state of children.

Protein Energy Malnutrition (PEM)
,For the purpose of this thesis, PEM is defined as a disease syndrome

of varying degrees of severity, resulting from a deficiency of protein
and energy in the diet or due to reduced biological utilization. Various
classifications of PEM have been put forward, so as to allow regional or
international comparisons of nutrition status of children. Such are the
classification by weight-for-age by Gomez, and the Wellcome classifi-
cation; or the two way height-for-age and weight-for-height by Waterloo.

Classification After Gomez

First degree malnutrition--75-90% of expected weight-for-age and
sex.

Second degree malr.utrition--60-75% of expected weight-for-age and
sex.

13
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Third degree malnutrition--60% and below of expected weight-for-age
and sex plus all children presenting
with edema.

Using Gomez classification DeMaeyer (1976) estimated the prevalence
of PEM using data from at least 25 community surveys that covered at
least 1,000 children, conducted in the last decade and came up with the
figures presented in Table 3 for Latin America, Africa and Asia.

Table 3. Range and median of prevalence of PEM in community surveys.

No. of
Area Surveys

No. of
Children
Examined(1000)

Severe Form Moderate Form
Range Mean Range Mean

Percent Percent
0.5- 6.3 1.6 3.5-32.0 18.4
1.7- 9.8 4·4 5.4-44.9 26.5
1.1-20.0 3.2 16.0-46.4 31.2
0.5-20.0 2.6 3.5-46.4 18.9

Latin America 11 109
26
39

Africa 7
Asia 7
Total 25 173

Keller et ale (1976) presented an International comparison of
prevalence of P.E.Mo for some of the LDC's using height-for-age and
weight-for-height for children between 1-4 years of age using the
Harvard Standard (see Table 4).

Different classifications may be needed for different situations.
In severe malnutrition, a qualitative classification is needed to
differentiate the children needing hospitalization, such as the Wellcome
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Table 4. International comparison of children 1-4 years of age using
height-far-age and weight-far-height, using the Harvard
Standard

Country Year % with H-A < 90% % with VJH < 80%

Kenya (Rural) 1977 28.7 4.4
Brazi 1 Pre-1974 29.5 5.9
Guantema1a Pre-1974 47.6 3.9
Phi 11ipines Pre-1974 35.4 9.4
Togo Pre-1974 24.8 18.4
Yugoslavia (Rural) Pre-1974 4.2 1.5
Sources: W. Keller et al., Nut. Absts. and Rev. 48(8}, 1976.

Social Perspectives, 2(4}, September 1977. Central
Bureau of Stati stics ,-Government of Kenya.

Classification; whereas for community surveys a qu~ntitative c1assifica-
tion that can give incidences and prevalence of mil~, moderate and
severe forms of PEM would be appropriate. Waterloo in 1972, and latter
Latham and Seoane in 1973 described a classification of PEM that gives
an idea of the duration of PEM, using height-far-age and weight-for-
height. A combination of these workers suggestions'are presented below:

1. Acute PEM (Current acute short duration PEM)
--Normal height or length-far-age
--Low weight-far-age
--low weight-far-height (wasted). Mayor may not have edema.
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2. Chronic PEM (Past)

--Low weight-for-age-
--Low height-far-age (stunted)
--Normal weight-far-height. This group includes recovered PEM

cases and nutritional dwarfs.
3. Acute on Chronic (continuing long duration PEM with acute

exacerbation)
--Low weight-far-age
--Low height-far-age (stunted)
--Low weight-far-height.

It is clear from this type of classification that the'app1ied
nutrition program chosen by a given country will depend on the prevalence
of each of these categories.

The Problem of Reference Population
With Special Reference to Kenya

Among nutritionists and physicians in Kenya, like in many develop-
ing countries, the controversy regarding what reference population or
standard (and these are not quite the same) to use while presenting
nutrition status data still exists. I have no doubt in my mind that for
purposes of demonstrating changes in nutrition status of populations it
is of little consequence which standard to use. However there are often
professional difficulties in comparing highly privileged populations
with those who are less so, especially when they come from different
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ethnic origins. This suggests a need to develop a reference population
at least regionally. To develop a reference population, Waterloo et ale
(1977) recommended

1. Measurements should relate to a well nourished population,
2. the sample should include at least 200 individuals in each

age and sex group,
3. the sample be cross-sectional when comparisons are of a

cross-sectional nature,
4. sampling procedures should be defined and reproducible,
5. measurements should be carefully made and recorded by

observers trained in anthropometric techniques using equipment
of well tested design and calibrated at frequent intervals,

6. the measurements made in the sample should include all the
anthropometric variables that will be used in the evaluation
of nutrition status,

7. the data from which reference graphs and tables are prepared
should be available for anyone wishing to use them" and the
procedure used for smoothing curves and preparing tables
should be adequately documented.

The major issue however is whether nations should go ahead and
develop their reference populations considering the monetary constraints
in which they operate. Are the claims that the growth potential of
children in the developing world may not be similar to that of reference
populations from well nourished white children correct? Habicht et al.
(1976) published results of an analysis of a variety of samples selected
by criteria of adequate sample size, preschool age range, social economic
status, and differences in ethnicity. They made comparisons among
preschool children presumably well nourished but of different ethnic
backgrounds. The results indicated that height and weight differences
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were relatively small--3% for height and 5% for weight. In contrast
between these well nourished children of those of similar ethnic and
geographical backgrounds who live in poor conditions the differences are
much higher approaching 12% for height and 30% for weight. They concluded ~
that social economic class differences in growth as measured by height
and weight are more significant than differences due to ethnicity.

Bohdal and Simmons in 1969 compared nutritional indices in Kenya of
fourteen Asian, forty-five African, and twenty-eight European children
four-five years of age. All these children were healthy. They demonstra-
ted no significant differences.

Alnwick (1980) surveyed 972 healthy Kenyan children between the
ages of 3-7 years in Nairobi nursery schools. All the children were
from well to do families in the upper income group. Accepted standard
anthropometry was used. He found that in nearly all age groups, the
mean weight and height of the Nairobi children was ve~y close to the
50th percentile of the United States National Academy 'of Sciences standard.

According to WHO recommendations for anthropometric measurements as
indicators of nutrition status in surveys and nutrition surveillance,
Table 5 shows a cross tabulation in standard deviations scores of weight-
for-height and height-far-age for children aged 36 to 80 months.
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months, sexes combined.

S.D. Score Height-for-Age (Percent of Total)
S.D. Score 1.00 to -1.00 to -2.00 or

of WT/HT > 1.00 -0.99 -1.99 less Total

More than 1.00 1.7 8.2 2.1 0.3 12.3
1.00 to -0.99 7.4 56.8 12.9 2.1 79.1
-1. 00 to -1. 99 0.7 4.2 2.3 0.5 7.7
-2.00 or' 1ess 0.0 0.7 0.0 0.1 0.8
Total 9.9 70.0 17.2 3.2 100.0
Source: David Alwick. Social statistics bulletin 3/1/1980.

All the children surveyed except one (0.1%) had S.D. score of
weight-for-height and height-for-age of more than -2.0. This indicates
that this population of children were not significantly stunted or
wasted.

It is evident from these Kenyan findings and findings of workers
elsewhere that ethnic differences play only a minor role in causing
differences in anthropometric measurements as a measure of nutrition
status. It would be unwise therefore for Kenya with major financial
constraints, to spend money developing a reference population or standard
for the whole childhood population, for purposes of measuring changes in
nutrition status. As recommended by WHO, the U.S. National Academy of
Sciences standard could be used for International comparisons as well as
for field surveys.
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Nutritional Status of Kenyan Children (PEM)

As part of the Integrated Rural Surveys conducted by the Central
Bureau of Statistics of the Ministry of Economic Planning and Development
Republic of Kenya, two national nutrition status surveys were conducted;
the first in 1977 and the second from November 1978 to January 1979.
The latter covered 3,525 children aged 6 to 60 months from a stratified
sample, based on population density and covering the whole country.
These surveys plus a survey of the children living in Nairobi coming
from elite families provide the latest nation wide data on the nutrition
status of Kenyan children as estimated by weight, height and mid-arm
circumference. Some of this data will be presented here.

A comparison of Kenyan rural urban and Nairobi nursery school children
with the U.S. reference population data showed close similarity. Figure
1 and Figure 2 show the average heights of boys and girls from the
national sample rural and urban, and Nairobi nursery children, compared
with the U~S. reference population.

The mean height of the boys and girls in the rural sample was found
to be close to the 5th percentile height of the reference population for
all age groups. Thus only 5 percent of the children in the reference
population (American) had a height lower than the average height of the
rural Kenyan children. But the Nairobi nursery children were very similar
to the reference population.

Further analysis showed that 48% of the rural Kenyan children were
somewhat shorter than they would be expected to be for their age, whereas
the proportion for Nairobi nursey children is 12.1% an excess of 2.1%
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Figure 1. Height-for-age (3 months averages) for Boys.
(Below 24 months--length).
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Figure 2. Height-for-Age (3 months averages) for Girls.
(Below 24 months--length).
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over the American children. The children_ in the older age groups tended
to be more stunted presumably because they may have been malnourished
longer than in the younger age groups. The proportion of children below
the 5th percentile height-for-age varied from 53.8% in rural coastal
province to 43.9% in some parts of Central province, while Nairobi had
the lowest proportion with their degree of stunting. Overall 47.2% of
children in rural areas and 33.3% of children in urban areas are below
5th percentile of reference height-for-age. This is an excess of 41.9%
and 28.0% over the Nairobi nursery school children whose figure was
5.3%.

When weight-far-height was considered as an indicator of present
status of nutrition for a given age, coast rural, eastern rura1 and rift
valley rural were found to have the highest proportion below 5th percen-
tile of 10.5%. Nyanza rural 8.5% and western and central rural had
5.0%. The latter figure is what would be expected in a'well nourished
population.

It seems therefore that the coast province has the highest prevalence
of stunting and wasting. Nairobi had the least prevalence of stunting,
while central province had the least prevalence of wasting. Children in
the age group 12 to 23 months have a higher prevalence of wasting and
both stunting and wasting. These are the groups that contain the severely
malnourished children referred to as Kwashiorkor, Marasmic-kwashiorkor
and marasmus, plus children who have not yet entered these latter syn-
dromes but could easily be precipitated into them by either intercurrent
infections, deterioratiOn of diet or other factors.
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The S.D. scores are presented in Table 6, for children between
6 months and 5 years in the rural and urban areas. S.D. scores of
-2 to -3 indicate severe wasting, 4.3% in rural areas and 6.1% in urban
areas; while those with S.D. scores below -3 are very severely wasted,
0.7% in rural and 0.8% in urban areas.

Table 6. Crosstabulation of weight-for-height and height-for-age by
standard deviation scores, children aged 6 to 60 months

Increasing Stunting
SO Scores of Height-for-Age

(% of population)
SO score of More -2.00 -3.00 -4.00
Weight-for- than to to to

Height -2.00 -2.99 -3.99 less Total
Rural Kenya

More than -2.00 59.4 20.3 11.3 4.0 95 ..0 I
I

-2.00 to -2.49 1.8 0.5 0.4 0.2 2.9 I
I increasing

-2.50 to -2.99 1.1 0.2 0.0 0.0 1.4 wasting
I

-3.00 or less 0.6 0.0 0.0 0.0 0.7 v
Total 63.0 21.1 11.7 4.2 100.0

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

Urban Kenya
More than -2.00 68.8 15.3 7.9 1.2 93.2 I

I
-2.00 to -2.49 3.3 0.6 0.2 0.0 4.2 I

increasing
-2.50 to -2.99 0.8 0.9 O. 1 0.0 1.9 wasting

I
-3.00 or less 0.7 0.1 0.0 0.0 0.8 v
Total 73.6 16.9· 8.2 1.3 100.0

Source: Child Nutrition Survey, CBS, 1978/79.
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Table 7 gives a simplified cross-classification of weight-for-
height and height~for-age by sex.

Table 7. Simplified cross-classification of
weight-for-height and height-for-
age by sex

Boys Girl s
Normal 59.4 61.9
Stunted only 34.6 33.7
Wasted only 3.9 3.5
Wasted and stunted 2.1 0.9
Source: Report of the Child Nutrition Survey CBS,

Republic of Kenya, 1978-79.

From the available data it isnot possible to give an accurate
figure of the prevalence of severe PEM which falls in the category of
kwashiorkor, marasmic kwashiorkor and nutritional marasmus. However,
planners need an acceptable estimate of the prevalence of severe PEM in
addition to that of mild and moderate forms, and an idea of the distri-
bution in the country. From the foregoing discussion it is fair to
estimate that the prevalence lies somewhere between 1% and 5% for the
children up to 5 years of age. This agrees with figures from most other
developing countries.

One question that often arises is: Is the incidence of PEM in
Kenya rising or falling? Pediatricians in Kenya would say that the
incidence of nutritional marasmus seems to be rising but they are not so
sure about kwashiorkor. Comparing the findings of Nutrition surveys of
1977 and 1978/79, it seems that there is an increase of wasting by 1%,
and stunting by 0.5%, whereas both stunting and wasting was decreased by
3.3%. This decrease was noted in all provinces except the coast.
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Public Health Importance of PEM

The public health importance of PEM may be viewed from epidemiolog-
ical data relating to its prevalence, morbidity and mortality associated
with it in relation to other diseases; the social stigma associated with
it, and from a humanitarian point of.view. For some, adequate nutrition
for all requires no justification and research on the effects of malnutri-
tion in man is viewed as an unethical deflection of resources which
should be directed towards assuring adequate nutrition to all human
beings (Habicht, 1977). Others demand an understanding of malnutritions
impact before acting which implies a cost/benefit analysis often an
unrealistic demand.

The cost/benefit figures comparing cost of preventing hospitalization
by nutrition intervention programs directed specifically at families at
risk of producing children with life threatening PEM as compared to the
cost of hospitalization to cure that disease, provides all the rationale
for such programs without need to appeal to other benefits.

In Kenya, the prevalence of clinical PEM is somewhere between 1-5%
for children below 5 years of age but that of subclinical PEM is over
80%. The clinical PEM had a high case fatality in 1966-68 estimated as
22% for Kenya, and a biologically significant association with mental
development. It is uncertain however, what effect subclinical PEM has
on mental development, or in relation to infectious disease. In Africa
it has been estimated that 30-50% of hospital deaths from various causes
among children are assocaited with PEM. From hospital data in Kenya,
kwashiorkor ranked number five as a cause of death in reporting hospitals
after pneumonia, gastroenteritis, malaria and respiratory tuberculosis.
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There is overwhelming evidence that clinical PEM affects adversely
growth and development, learning and school performance. Most of the
preschool children suffering from malnutrition are in the rural areas of
Kenya. The school age children too. These are the areas found to have
the higher rates of PEM both severe as well as mild forms. It is
interesting to speculate that over 80% of the school children are survi-
vors of various degrees of PEM and other deficient states. This issue
will be looked at a little bit more in a latter chapter.

Lastly, malnutrition especially the severe forms is associated with
poverty, a sense of deprivation, dejection and misery; hunger and
starvation causes desperation. It seems, therefore, PEM is an important
enough problem requiring urgent short-term public health programs to
alleviate it, and medium and longer-term integrated i~teragency programs
to prevent and eleminate it.

/

/

The Child With Severe PEM

Ultimately the burden of managing the severely malnourished child
rests with the hospital. This is so due to the complexity of the
pathophysiology of kwashiorkor and marasmus as well as the many com-
plicating factors such as anemia, infections, xerophthalmia, heart
failure and diarrheal disease leading. to dehydration and electrolyte
imbalance.
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Pathophysiology of Severe PEM

Of kwashiorkor and marasmus, kwashiorkor has more striking patho-
physiological derangements. Calorie and protein restriction may be fast
developing or of gradual development. In the early stages the child
usually in the second year of his life develops reduced activity, a fall
in basal energy expenditure per unit lean body mass, and a reduction in
adiposity. Hormonal changes occur, noticeably a rise in fasting growth
hormone, more in protein deficit than in calorie deficit, glucocorticords
rise, as caloric deficit increases, somatomedin, insulin and_ thyroid
hormone levels fall. The result of these hormonal changes is a fall in
protein synthesis at ribosomal level and a shift to protein catabolism
(especially in the muscle) with a relative sparing of the viseral protein.
This increases the availability of amino acids at the viseral level.

The results of these changes is an abnormal amino acid pattern with
a fall of the long chain amino acids metabolized in the mu~cle, valine,
leucine and isoleucine, a fall in the blood urea, urinary creatinine
falls secondary to the fall in the muscle mass and lean body mass. Half
life of some proteins such as albumin is increased leading to a reduced
turn over. The overall effect in protein metabolism is a severe negative
nitrogen balance, and a fall in total body nitrogen, resulting in a low
protein to DNA ratio in muscle, liver and brain, suggestive of intracellu-
lar protein loss. Other effects on protein metabolism include a depres-
sion of ~-globulins, normal or elevated a-globulins, a fall in transport
proteins such as transferrin, ceruloplasmin, retina-binding protein
(RBP), a and ~ lipoproteins, thyroxin, cortisol and aldosterone binding
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proteins, leading to impaired transport of vitamin A, lipids, iron,
copper, thyroxin, cortisol and aldosterone. Enzyme synthesis is reduced
in some cases such as xanthine oxidase, glycho1ic acid oxidase, cho1es-
terase, and a-amino oxidase in the liver, but amino transferases are
increased associated with increased transamination. Oxidative phosphory-
1ation is reduced, and muscle creatine phosphokinase activity is low.

Progressive fall in lean body mass leads to fall in potassium
f

content, oxygen consumption, fall in hemoglobin synthesis, cardiovascular.
changes associated with postural hypotension, fal~ in renal blood flow,
glomerular filtration rate and reduced tubular function.· Renal concentra-
ting and acidifying mechanisms become depressed. Ultimately. there is
increased production of antidiuretic hormone (ADH), and a triggering of
the rennin/angiotensin/aldosterone mechanism leading to sodium and
water retention. Other factors associated with the development of edema
in kwashiorkor are reduced intracapi11ary pressure; and 'a change of the
difference between intracapillary pressure and the interstitial pressure
from the normal of about -6 mm towards positive values; plus the fall in
intravascular oncotic pressure, secondary to the hypoproteinaemia.

Hematological changes include a protein deficiency microcytic
hypochromic anemia, reduced oxygen consumption leading to reduced erythro-
poetin production and red blood cell production contributing to the
anemia; possible complicating iron deficiency either from reduced intake
or blood loss due to helminthic infestation. Frequently there is a
folate deficiency too due to increased requirements as well as dietary
deficiency. The overall picture is that of a dimorphic type of anemia.
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These children have steartorrhoea, low levels of serum lipid frac-
tions e.g. neutral fats, cholesterol, and cholesterol esters, vitamin A,
vitamin E and phospholipids. The fatty liver of kwashiorkor is associated
with inability to mobilize fats.

Diarrhea is a common complication of severe PEM. This leads to
postassium and magnesium loss, low sodium levels, and a mild metabolic
acidosis plus hypo-osmolar dehydration.

Although blood glucose tends to be normal, there is a tendency to
hypoglycemia with fasting. This is associated with repleted glycogen
stored in the liver and muscle. Glucose tolerance is abnormal demonstra-
ting a diabetic type, insulin levels low leading to impaired utilization
of glucose, glycogenolysis, and glycolysis.

The effects of the above changes on brain function are not at all
clear, but it seems that there is preferencial channelling of substrate
to the brain in situations of severe energy deficiency.' However, as
energy deficiency continues and worsens, central nervous system depressio~
occurs. This has been associated with low brain potassium, low brain
catecholamines; and effects of psychosocial deprivation, neglect,and
subsequent withdrawal syndrome.

The marasmic child does not have as severe eNS depression; is more
active; and does not retain fluid. He has minimal biochemical derange-
ments, and seems to have adapted to the situation of deficient total
energy availability.

The management of these severely malnourished children requires
hospitalization at least for the initial stages. High nutritional value

,
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foods, mainly animal protein are required, plus the correction of associ-
ated metabolic derangements and treatment of invariably present infections.
Often these children have had little developmental care and will need
advise and introduction to follow-up clinics. They also need to be
updated with the various immunizations. It is important to note that
the role of the social worker, community nurse and family planning
education is critical for the continued well-being of the malnourished
infant. Rehabilitation has to continue at home to avoid a recurrence.
The diagnosis and amelioration of the causitive or precipitating factors
in the home environment is the most important aspect of PEM management
process.

As will become apparent latter in this thesis, the importance of
the foregoing discussion on the pathophysiology of severe PEM is in
relation to the long-term effects in physical and mental development;
and the ability of the older child to function optimally and withstand
environmental stresses.

Effects of Severe Infantile Protein-Energy
Malnutrition on Latter Physical and
Mental Performance: Social Implications

The effects of protein energy deficiency on physical growth and
mental development depend in part on the stage of development in the
human life cycle. Figure 3 shows a skematic diagram of the various
phases of the human life cycle.
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Phase of Development Transition Event

Pre-conception
_ ..••.Conception

Feta 1 1ife -...•..------------------~+Birth
Breast dependence ~ '----~-----~?-.Weani ng
Preschool age .-4-"--------\.....

---------~- School entrance
School Age -.••.--------

-------""""-~ Puberty
Adolescence ••~----------

---------~~ Attainment of Maturity
Age of Production ~and Reproduction _

~ Climacteric
Senescence ~.L_---------

---------~~ Death

Figure 3. Human Life Cycle

Nutritional deficiency thus has varying effects depending on the
phase of development the child is at. It is known that about 5/6 of the
human brain growth spurt occurs during the post-natal period. This
resembles what occurs in the rat. Dobbing et al. (1973), while studying
"quantitative growth and development of human brains," suggested two
critical periods. First, the 10th-18th weeks of gestation which induce
the neuroblast multiplication and the second, midgestation to second
post-natal year. They demonstrated vulnerability of the brain during
the growth spurt to nutritional deprivation, although neither they nor
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other workers are sure of the actual pathophysiology. Disturbance in
myelination or dendritic function has been postulated. Various workers
have demonstrated reduced brain size in malnourished children, Dobbing
et ale (1968), Winick et ale (1964 and 1974). Brown in East Africa
reviewed 1,000 autopsies of Ugandian children who had died before 15
years of age. Of those recorded to have had died of PEM, their brain
size was significantly smaller than the non-malnourished children. This
does not prove causality since other factors could have caused small
brain sizes and that a small brain, within limits, does not necessarily
mean lower intellectual ability.

During the 1944-45 Dutch famine some children underwent severe
nutritional deprivation surviving on 750 calories or l~ss per day while
others in a different part of the country who received food ration gbt
often more than 1300 calories per head per day. A retrospective cohort
study done by Stein et ale (1972) revealed no significant differences in
intellectual performance between the deprived and non-deprived groups at
the time of induction into the armed forces that could be ascribed to
the nutritional deprivation.l However there was significant relationship
with the social class of father suggesting the role of the child's
environment during development.

In 1972, Lloyd-Still studied children who had severe protein energy
malnutrition from cystic fibrosis and other malabsorption conditions of
infants and early childhood, at the Childrens Hospital Medical Center in
Boston. Intelligence tests were formed on malnourished children, normal
controls and some of the parents. The results showed that the malnour-

1. Estimation of Intellectual performance was by the Dutch version of
the Raven Progressive matrices.
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ished children up to 5 years of age showed marginally significant differ-
ence from the controls in the Merrill-Palmer tests, but no significant
difference between the scores, for study and control children on the
Wechsler Intelligence scale for children (WISC), in the Vineland Scale
of social maturity, or on the Wechsler Adult Intelligence scale (used for
children over 14 years of age). From these results, it seems that
malnutrition in early life is associated with poorer scores on psycholog-
ical tests during illness and early years after malnutrition up to 5
years of age. However, these children were from a non-deprived population.
In LDC's the effects of severe PEM and the prolonged period of recovery
coupled with possible continued undernutrition and unfavorable social
and physical environment may lead to less favorable out~omes in latter
childhood.

Definite psychological changes are demonstrated in; severely malnour-
ished children. They are apathetic and irritable, lack exploratory

I

interest, withdrawn and miserable and object to disturbance even to be
fed. Extensive reviews have been made by many workers (Gomez et al.,
1954; Lloyd-Still and Latham, 1977; Ricciuti, 1971). It is not clear
what is actually responsible for these changes, whether it is some
nutrient loss or lack, or a combination of physiological changes following
the nutrient lack and the childs psychosocial environment. The latter
seems more plausible. It is common knowledge that when a child suffering
from kwashiorkor for instance, smiles, it is a sure sign of impending
recovery. This occurs even before the recovery of biochemical abnormal-
ities. Monckeberg (1977), while investigating the recovery of severely
malnourished children, concluded that early psychosensory and affective
stimulation appears beneficial, both in psychomotor recuperation as well
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as physical recovery. Nitrogen balance studies showed a larger increase
in nitrogen retention when psychosensory stimulation was provided simul-
taneously with feeding and correction of vitamin and mineral deficiencies.
An important point here is that the more psychosensory stimulation the
child received, the more food they may have received, compared with the
non-stimulated group in an ordinary pediatric malnutrition ward.

Unpublished data from KNH showed that about 40% of kwashiorkor
patients treated in the pediatric unit were readmitted 3-5 months later
in acutely edematous states. These children not only do they suffer
recurrent severe PEM, but may continue to suffer chronic subclinical PEM
with subsequent stunting. Under conditions of poverty, overcrowding,
undernutrition, frequent infections, little opportunity for learning,
little stimulation, often hunger, the result is often reduced ability to
recover completely from the depressed mental status and a failure of
"catch-up" growth and development. Constant hunger leads to a reduction

I

in attention span, tendency to be drowsy and a lack of .interest. Chanpakam
et ale (1968) in India, Cravioto et ale (1970) and Hertzig et ale (1972)
in Jamaica investigated the effects of severe malnutrition on latter
performance at school age. Their findings suggested that school age
children who were hospitalized for severe PEM during the first 2 to 3
years of their life, performed less well than matched control children
without such a history. The Committee on Nutrition, Brain Development
and Behavior of the U.S. National Research Council, NAS (J. Brozek et
al.) reviewed longitudinal studies performed in Bogota, Columbia in
1978-79; Cali, Columbia (1970-79), Guatemala (1969-79); Mexico 1968-76
and 1979; and New York 1970-76. They concluded that early severe PEM
was associated with a decreased intellectual performance and interaction
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with the social environment at a later age. In 1973 the U.S National
Academy of Sci ences Comrnittee fina 11y stated: II. • • at the present it
is impossible to say whether malnutrition per se contributes more or
less to the depressed cognitive development of previously malnourished
children than do the unfortunate social and environmental conditionsll

Findings suggest both.
It is hoped that in any country, government policy geared to solving

a specific health problem, is determined by the social importance of the
health problems. At present there is established biologically adverse

effects of severe PEM on both physical and mental development. The
severity of the final effect depends on the environment the child finds
himself in (Richardson et al., 1976). Barry Popkins(1974) presented a
schematic representation of possible ways in which malnutrition and
social environment may affect learning.

Fetal and Infant
Nutrition

Infant
Environment

1
Preschool
Ability

School Age ~
Nutritional
Status ~

Preschool + Preschool
Environment Nutrition

LEARNING
tl\School age

Environment--school -----l
--home
--peers

Figure 4. Pathways by Which Nutrition Affects Learning
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Using the notation a, b, and c above, below is the learning opportun-
ities locus.

Preschool
Abil ity A

School
Age

Social
Environment

Figure 5. Learning Frontier Curves

Line AA represents the child's learning potential frontier given a
certain prescribed ability and environment. An improvement in quality
of the school or environment would move the frontier to AB. The well
nourished child will be able to utilize his environmental opportunities.
and move from point (a) to (b), but the malnourished child (c) may not
be able to participate fully and will not learn to his full potential, a
kind of IIlost opportunity cost.1I It is the author's strong belief that
the effects of severe PEM on mental and physical development, plus the
associated morbidity require intervention programs organized and executed
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in a holistic manner, geared to improving the environmental, economic,
health, cultural and logistic conditions within the resource constraints
of any given country.

Vitamin A Deficiency and Xerophthalmia

Vitamin A is a generic term referring to all the compounds with
biological activity of retinol. Vitamin A deficiency is among the top
four major nutritional deficiency diseases according to the WHO rating.
It is estimated that 20,000 to 100,000 children in the world go blind
each year from Vitamin A deficient diets primarily although other factors
are involved. Vitamin A deficiency is associated with poverty, protein
energy malnutrition, parasitic disease, diarrhea diseases and preschool
children are at a special risk.

This fat soluble vitamin must be provided in the diet, in the form
of either retinol, 8- or a carotenes or mixed dietary pro~arotenoids.
Dietary protein and fat as well as bile enhance their digestion and
absorption. Some retinol is transported via the portal circulation in
low density lipoproteins as the free alcohol form, while most is ester-
ified in intestinal cells with palmitic acid or other long chain fatty
acids and then transported as an ester in low density lipoproteins in
the lymph. In plasma, retinol is bound to plasma retinol binding protein
(RBP) and transported to the liver. Of the vitamin A absorbed, about
60% is stored in the liver, and 40% is rapidly metabolized and excreted
in bile and urine. Within cells, Vitamin A is associated with cellular
proteins or lipid rich structures like membranes. Intracellularly
inesterified retinol is bound by a specific cytoplasmic retinol binding
protein (cRBP) which is different from the plasma (RBP).
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In addition to the molecular role of photosensitivity of the eye,
vitamin A has been associated with other physiological functions. In
experimental animals, work by Wang and Buck (1971) have suggested a role
in epithelial cell differentiation. Vitamin A deficiency has been shown
to result in reduced reproductive capacity in experimental animals. In
work published by Schrimshaw (1966 and 1968), Major et al. (1969) and
Rogers et al. (1970 and 1971), it is evident that vitamin A deficiency
has a significant positive correlation with most infectious diseases.
Rogers et al. feel that death in Vitamin A deficiency is a consequence
of infection. There is also evidence suggesting depression of antibody
formation (World News, 1973) and depletion of lymphocyte cells in chicks
made vitamin A deficient (Bang et al., 1972). The association of vitamin
A deficiency with protein energy malnutrition is a strong one. Children
with kwashiorkor but without corneal signs of vitamin A deficiency had
significantly lower mean serum concentrations of vitamin A, RBP, and
prealbumin (PB) compared with control children of same age and socio-
economic status. These deficient children established an increase in
Vitamin A, RBP and PA after treatment with protein and calories but
without vita~in A supplements (Smith et al., 1973). These workers
suggested a functional impairment in hepatic release of retinol. However
Arroyave (1969) feels that the functional deficiency is due to failure
of transport mechanism related to low plasma proteins.

The bioavailability of vitamin A is influenced by the amount in the
diet; the vitamins interaction with other nutrients, presence or absence
of other diseases such as PEM and metabolic efficiency of'the organism,
relating to storage, turnover and recycling capacity. To evaluate
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vitamin A status, methods are being developed to define the vitamin A
intake needed to maintain the total body stores at a satisfactory steady
state level.

Table 8. WHO Xerophthalmia classification

Class ificati on Signs--Primary

X-1A
X-1B
X-2
X-3A
X-3B

Conjunctival xerosis
Bitot's spots with conjunctival xerosis
Corneal xerosis
Corneal ulceration with xerosis
Kera toma 1aci a

Signs--Secondary
X-N Night b1indness
X-F Xerophthalmia fundus
X-S Cornea 1 scars

Source: WHO Technical Report series, No. 590, 1976 (Report of a joint
WHOjUSAID Meeting on Vitamin A Deficiency and Xerophthalmia).

WHO (Technical Report Series, No. 590, 1976) suggested criteria for
community diagnosis of xerophthamia and vitamin A deficiency as follows:

Cl inical
1. X-1B in more than 20% of the population at risk;
2. X-2 and X-3A and X-3b in more than 0.01% of the populationat risk; ,
3. X-S (attributable to vitamin A deficiency) in more than 0.1%

of the population at risk.
Biochemical

4. Plasma vitamin A level of less than 10 ~gjdl in more than
5.0% of the population at risk.
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Vitamin A deficiency affects humans in the whole age spectrum
(McLaren, 1963).

Table 9. Vitamin A Requirements
*Daily Requirements

Infants and children up to 10 years 400 to 3300 I.U.
4,000 I.U.
5,000 I.U.
5,000 I.U.
6,000 I.U.

Adult females
Adult males
Pregnant females
Lactating females
(Source: N.S.T. Lui and O. A. Roels In: Modern Nutrition in Health

and Disease. R. S. Goodhart and M. E. Shi1s (eds.),
Lea and Febiger, Philadelphia, 1980.)

* 1 ~g retinol = 3.33 I.U. all trans vitamin A alcohol.
= 6 ~g S carotene
= 12 ~g mixed dietary carotenoids.

Vitamin A Deficiency and Xerophthalmia
in Kenya

The vitamin A deficiency situation has not been adequately studied.
There has been conflicting reports regarding the preva1ance of vitamin A
deficiency and xerophthalmia by different workers. The findings by
Bohda1 et a1. (1968), Kasper et a1. (1969) and Keller (1969) suggested a
low prevalence of xerophthalmia and vitamin A deficiency by vitamin A
levels. However Jacques and Sauter (1976), following work by Franken
(1972) studied well nourished as well as malnourished children in respect
to presence and absence of vitamin A deficiency and xerophthalmia.
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Their finding conflicted with those by previous workers. They concluded
that xerophthalmia occurred nearly everywhere in Kenya in 1974, and
appeared to be the main cause of blindness. They found that measles
played an important part in the pathogenesis of xerophthalmia in the
malnourished children but not in the well-nourished children. Korte and
Wiersinger (1972) had also postulated a widespread borderline vitamin A
status in the Kenyan population following their findings among prisoners.
The Kenya Rural Blindness Prevention Project together with the Interna-
tional Eye Foundation conducted a survey involving 5 locations in Kenya,
including Nyambene mountains of Meru District, where xerophthalmia
prevalance seems highest. In 1978 the preliminary results suggested a
,low prevalance of less than 0.5% of all sampled persons, equivalent to
about 3% of the economic blindness.l The serum retinol levels from
these studies are not available yet.

In conditions of frequent infections, parasitic disease and wide-
spread PEM, and poverty, one expects similarly widespread vitamin A
deficiency, at least at the sub-clinical level. This would be demon-
strable by serum retinol levels. In such situations, the risk popula-
tion would be expected to develop xerophthalmia is conditions of stress
and reduced dietary intake as would occur during famines, dry seasons,
or attacks of measles.

It is essential that definitive studies be done, using the recom-
mended WHO criteria of community diagnosis in order to resolve these
differences. If vitamin A deficiency is found to be widespread and

1. Economic blindness being defined as a visual acuity of 6/60 in the
better eye.



xerophthalmia a significant problem, then this would justify programs to
alleviate them.

Available Strategies in Preventing Vitamin A
Deficiency and Xerophthalmia

In Kenya, the main method of prevention of xerophthalmia has been
horticultural and nutrition education. No aggressive programs have been
instituted because xerophthalmia has not been regarded as a major public
health problem.

Other strategies available which have been tried elsewhere are
massive dosing of children at specific intervals as in the Phi11ipines
(Se1ow et a1., 1979) fortification of a widely consumed foods by a
population, e.g., sugar fortification with vitamin A in Guatemala
(Arroyave et a1., 1979), social economic measures directed to improving
demand and utilization of food sources of vitamin A by improving market-
ing and income distribution; public health programs to alleviate environ-
mental factors which reduce bioavai1abi1ity of vitamin A, and a combina-
tion of some of the above measureso

Frequently health workers and nutritionists find themselves con-
fronted with a child with xerophthalmia. This should be rightfully
regarded as a medical emergency as it could accellerate very fast and
result in blindness, sometimes over hours.

The Pan American Health Organizations (PAHO) and WHO recommendation
for the treatment of manifest cases of vitamin A deficiency is as
follows:



44

1. First three days: 10,000 I.U. of water-miseible vitamin A
per Kg of body weight per day orally, plus 10,000 I.U. given
intramuscularly;

2. next three days 10,000 I.U. per Kg body weight per day
orally;

3. Maintenance dose 10,000 I.U. per Kg body weight per day
until ocular lesions are cured.

When the above is not possible, as in the field, high potency
retinyl palmitate 200,000 I.U. orally as capsule or miscible form should
be given. Needless to say this treatment should be accompanied by
treatment of other conditions, nutrition and general health education to
prevent recurrence.

Nutritional Anemias

Background

Nutritional anemia was defined by WHO in 1968 as "a condition in
which the hemoglobin concentration of the blood is bel ow the accepted
normal value, due to a deficiency of one or more nutrients essential for
erythropoesis, regardless of the cause of the deficiency." This defini-
tion includes anemias secondary to nutrient loss from the body; increased
requirements; reduced bioavailabi1ity and utilization in addition to the

. more obvious dietary lack of essential nutrients. The following is WHO
(1972) suggested indices of nutritional anemia:

1. Hemoglobin concentration below which anemia is likely to be
present at sea level

Children--6 months-6.years
6 years-14 years

Adult male
Adult female (non-pregnant)
Adult female (pregnant)

gms/dl
11
12
13
12
11
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2. Mean corpuscular hemoglobin concentration less than 31 are
likely to indicate Iron-deficiency

3. Serum Iron concentration and percent transferrin saturation
Normal Probably deficient

< 50Serium Iron (~g/dl) 80-180
Transferrin Saturation (%) 20-50 < 15

The definition of normal hemoglobin as a measure of iron status, plus
the other essential nutrients for erythropoesis is a difficult one.
There is a lot of controversy for populations, cut off points for normality
are based on hemoglobin means and distribution, plus the probability
of any o~e measured hemoglobin being in the anemic group. Usually less
than 2 S.D. is taken as the cut off point for normal hemoglobin. The
controversy is worst with thecut off points for pregnant and lactating
mothers, but it is not within the scope of this thesis to discuss it.
An extensive review was made by Wadsworth (1975). Figure 6 gives theo-
retical frequency distribution curves for hemoglobin concentrations in
subjects with normal hemoglobin values (A) and subjects with anemia (B).

Frequency

Hemoglobin Concentration

Figure 6. Schematic Frequency Distribution Curves for
Anemic and Non-anemia Groups A and B
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The distribution A represents the individual hemoglobin concentra-
tionsfor healthy well-nourished population, while B represents the
distribution of hemoglobin concentrations for the anemic sector of the
same population. Altitude significantly affect the mean hemoglobin for
a population and to a lesser extent racial differences.

Iron deficiency is the main cause of anemia allover the world.
Infants and young children have a greater dependence on dietary iron
than adul ts , About 70% of iron needed for erythropoiesis is from
senescent red blood cells (RBC's) and 30% is dietary as compared to 95%

.,

and 5% respectively for adults.

Table 10. Dietary and hemoglobin iron turnover.a

Infant Age 1 yr
(10 Kg);

Adult Man
(70 Kg)

Hemoglobin Iron
In Circulation
Turnover/day

Dietary Iron
Assimilated/day

270.0 mg
2.3 mg

2,200 mg
18 mg

Percent of hemoglobin from turnover
0.7 mg

30 %
0.9 mg

5 %
a. Based on RBC lifespan of 120 days.
Source: WHO. Tech. Report Series No. 503, 1972.

Children have better iron absorption than adults. From early
infancy absorption increases with age as stores get depleted and this
occurs earlier in preterm infants.



47

Table ll. Recommended daily intake of iron mg/day

Percent Kcals
From Animal Foods

Age in Yrs. < 10% > 25%
Iron mgs/day

Infants 0.5 - 3 10 5
Children 3-16 10 5

Males 18 9
Females 24 12

Men 19 9 5
Women 19 - 50 28 14
Women 51 9 5

Absorbed
Iron

1.0
1.0
1.8
2.4
0.9
2.8
0.9

Source: Report of International Nutrition Anemia Consultative Group
(INACG), WHO, Geneva, 1979.

Saarinen et al. (1977) showed that 49% of breast milk iron is
absorbed compared with only 10-20% cows milk; as indicated by extrinsic

I

tag method of measuring iron absorption and by the concentration of
serum ferritin. The mechanism of the excellent absorption of breast
milk iron is not known but its thought that the lower calcium and pro-
tein content of breast milk may playa part. Cows milk contains a
higher concentration of iron binding protein lactoferrin.

During pregnancy iron status of the mother has little effect on the
fetal iron, and after delivery on breast milk, unless the mother is
completely depleted. Thus supplementation to the mother is of measur-
able benefit to her and not so to the fetus or the new born infant
(Widdowson and Spray, 1951).
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Among older children, the amount of iron absorbed is influenced by
many factors. Such factors are the iron status of the child; whether
the iron is of heme or non-heme type; presence or absence of facilita,-
tors of absorption such as ascorbic acid, and foods like meat, fish or
poultry and cystine or inhibitors such as eggs, phytates or bran. On
the other hand the iron status may be affected by loss from the body
such as would occur with blood loss associated with hookworm, schisto-
somal infections and other sources of blood loss. Pastuerized or modi-
fied (heat treated) fresh milk commonly leads to lactalbumin sensitivity
and occult blood loss.

The diagnosis of iron deficiency anemia in the hospital set up is
relatively easy for individual cases provided the resources and manpower
are available. For field studies where simple yet accurate tests are
required, logistic problems make it difficult to perform definitive
diagnostic tests, so one finds reliance on hemoglobin concentrations
alone frequently used. In situations where iron deficlency is highly
endemic; and little of malaria or hemoglobinopathies, it may be practi-
cal to estimate the prevalence of iron deficiency anemia by hemoglobin
alone.

The usual diagnostic indices of iron deficiency anemia include a
low hemoglobin concentration; low hematocrit; low mean corpuscular
volume; an elevated free erythrocyte protophorphyrin (FEP), a low trans-
ferrin saturation (associated with high total iron binding capacity);
and a low serum ferritin. In addition characteristic peripheral blood
picture may be evident. Bone marrow staining indicates presence or
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absence of storage iron. Therapeutic trials as a means of community
diagnosis of anemia are fraud with ethnical difficulties. It is worth
noting that FEP may be elevated in the first two months of life without
iron deficiency, and also may rise with inflammatory diseases. Trans-
ferrin saturation may have false positives due to diurnal variation of
serum iron, high in the morning and low at night, with a range of 13-47%
Serum ferritin estimations are still having technical difficulties, and
serum ferritin levels are influenced to an unknown degree by infections.
These may be relatively unimportant in industrialized countries but of
great importance in field studies in tropical developing countries where
parasitic and other infections, often sub-clinical are common.

For evaluation of iron status of populations Cook'et al. (1976)
suggested the use of a battery of indices, to increase the accuracy of
detecting the anemia.

Folate Deficiency Anemia

•

Folate deficiency leads to a megabloblastic anemia. In children
the most common cause of folate deficiency is increased requirements
associated with growth especially in premature infants who have low
folate stores as recorded by Roberts (1969). Other etiological factors
include artificial feeding of infants with unsupplemented formula, low
intakes of folate rich foods such as meat, milk, green vegetables,
cereals, especially if these are cooked for long. Folates in food are
heat labile. Diffuse intestinal disease as may occur in severe PEM may
also lead to folate deficiency. Hemolytic conditions and infections may
cause or aggravate folate deficiency anemia.

I .



54

Megaloblastic anemia due to folate and vitamin B12 deficiency is
more common in the adults, especially females in child bearing age. Foy
and Kondi (1958) reported 99 cases of megaloblastic anemia collected
over seven years in Nairobi (1950-1957) and suggested the cause was
mainly dietetic and environmental factors. Foster (1968) reported 43
cases (20%) of megaloblastic anemia out of 216 cases of severe anemia
diagnosed between 1962-1963 at Mombasa, 93% of which were in females
presumed to be folate deficient. Of 100 cases of megaloblastic anemia
reported by Wiersinga and Korte (1970), 66 were folate deficient, 21
were deficient in Vitamin 812, while 13 were deficient in both vitamin
B12 and folate. In the same year, Kungu and Schofield at Machakos
reported hemoglobin values of 216 children and 15 pregnant women. All
had hemoglobins greater than 13 gm/d1 except for only eight children
(3%) This suggested that anemia was not a serious problem in this popula-
tion. As shown in Table 14, the most common causes of anemia at KNH
pediatric observation wards were iron deficiency, malaria, sickle cell
disease contributing 40%, 33% and 13% respectively. KNH is a referral
hospital for the whole country.

Few studies have been done among the nomadic communities of Kenya.
Among the Somalis living in the northern and northeastern parts of
Kenya, iron deficiency and megaloblatic anemias are prevalent. Greenham
(1978) reported that severe anemia was the most common single cause of
hospitalization both in the provincial as well as district hospitals of
northeastern provinces of Kenya. Of 787 Somalis investigated, 190 (24%)
had hemoglobins below 8 gm/dl. These were mainly iron deficient type
but megaloblastic anemia and vitamin A deficiency were also noted to be
common.
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Folate present in food is in the form of polyglutamates. It is not
clear whether they are always split to mono- or diglutamates during
absorption or whether some of it is absorbed directly. However free and
bound forms of folate are now considered available to man. According to
Baker and DeMeyer (1979) serum folate of less than 3 ng/ml or red cell
folate of less than 100 ng/ml are considered deficient. The recommended
daily intakes of folate are shown in Table 12.

Table 12. Recommended daily intakes of
folate expressed as total
folate.

Age uq
a - 6 months
7 - 12 months
1 - 12 years
13 years and over
Pregnant females
Lactating females

40 - 50
120 .
200
400;
800
600 I

Source: WHO Technical Report Series No; 5103,
1972.

Vitamin B12

Vitamin B12 deficiency is not a common deficiency in children, and
does not occur in breast-fed infants unless their mothers are deficient.
In cases where it does occur, hematological response can be elicited by
0.1 ~g of the vitamin given orally daily. Artificially fed infants may
also develop vitamin B12 deficiency. It is recommended that they be
given 0.3 ~g daily as a prophylatic measure. Vitamin B12 is stable
during cooking and is readily absorbed as crystalline vitamin B12.
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Table 13. Recommended daily intake of vitamin
B12

Age Group ~gm of Vitamin B12

o - 12 months
1 - 3 years
4 - 9 years
10 years and over
Pregnant females
Lactating females

0.3
0.9
1.5
2.0
3.0
2.5

Source: WHO Technical Report Series No. 503,
1972.

The roles of vitamin B12 and folate in hematopoiesis are related.
A deficiency of either leads to defective DNA synthesis~ In folate
deficiency failure of DNA synthesis is due to lack of folate, but in B12
deficiency its due to the failure of utilization of 5-methy1tetrahydro-
folate which requires vitamin B12 for its conversion back to the folate
pool. Failure of DNA synthesis leads to the megaloblasic changes.
Standard methods of estimation of folate and vitamin B12 in individual
and populations are availableo

Other Nutritional Anemias

Sauberlich and Hodges (1970, 1971 and 1978) described studies which
suggested an anemia of vitamin A deficiency. Others have postulated an
anemia of protein deficiency. We await further work to clarify this matter.
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Nutritional Anemias in East Africa
With Special Reference to Kenya

Anemia is a major health problem in Kenya. Most of the available
information is based on hospital data and a few field surveys. Watson-
Williams (1968) and Fleming (1977) both reviewing anemias in the tropics,
identified iron deficiency as the major cause of anemia in East Africa.
Fleming noted wide variations in iron status ranging from severe iron
deficiency to nutritional hemosiderosis. He also noted extremes of
dietary iron intakes ranging from 5 mg/day in Mauritius to 180 mg/day in
Ethiopia. It is now established that blood loss due to hookworm infec-
tion is the single commonest cause of iron deficiency in the whole
world. Other workers in East Africa, Maletn1ema et a1.' (1974) in Tanzania,
Sturrock (1966) in Uganda, Oomen et al. (1973) in Sudan have all associ-
ated the high prevalence of anemia, affecting 30-50% of the children
ages 1-15 years with severe forms of PEM, Malaria, hooktworm and other
parasites as well as increased requirements during inf~ncy and childhood
and during the child-bearing age of the female.

The major causes of childhood anemia in Kenya is iron deficiency
anemia due to blood loss associated with parasitic infection, mainly
hookworm, malaria, trichuris trichura, schistosomiasis; as well as
inadequate dietary iron. Table 14 shows a distribution of children with
anemia at K.N~H. pediatric wards during April-May, 1972. The extent to
which various factors contribute to anemia in Kenya varies from region
to region and season to season. Foster (1968) noted a seasonal varia-
tion of megaloblastic anemia related to the availability of green
vegetables in the coast province.
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Table 14. Tribe and sex distribution of patients with anemia admitted to
the pediatric observation ward, Kenyatta National Hospital,
Nairobi, April-May 1972 (Peripheral Blood Studies).

Tribe Sex
Kik. Luo Luhya Kamba Others Male Female

16 12 4 5 3 28 12
1 1 2 4

9 9 3 12 19 14
10 1 2 7 6

4 3 4 3
1 . 1 1 1 2

30 35 8 19 8 59 41

Type %
Iron deficiency 40
Megaloblastic 4
Malaria 33
Sickle-cell 13

7
3

Kwashiorkor
Unclassified
Total 100

All admissions
pediatric
observation
ward, April-May
1972 (%)

52 18 9 15 6 57 43

Source: Young, Fay and Kondi. In: Health and Disease in 'Kenya (1974).
Geographical Distribution of Anemia in Kenya

Plum in 1935, working at Msambweni Hospital, noted a higher inci-
dence of anemia at the coast among the Digos compared with the Kikuyus
of central province. He, however, did not take into consideration the
1,000 meters different in altitude. Fay and Kondi (1952) working at
Msambweni reported a high prevalence of anemia of iron deficiency type
and latter in 1961, using radioisotope studies demonstrated that hookwonn
loads greater than 1,000 wonns were associated with significant iron
deficiency secondary to blood loss. They also concluded that ankylostoma
duodenale caused more blood loss than necator americanus for the same
wonn load.
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The Lake Nyanza Basin, where malaria, sickle cell disease, hookworm
disease, glucose-6-phosphate dehydrogenase deficiency are endemic in
addition to high prevalence of PEM second only to the coast province,
creates special problems to the field investigator. There is need to
delineate the contribution of these factors to the overall hematological
status of this community.

Public Health Importance of Nutritional
Anemias in Kenya

According to an already cited WHO report, the prevalence of nutri-
tional anemias in Africa and this includes Kenya, ranges from 30 to 50%
of children between 1-15 years of age. Anemia is associated with
lethargy, reduced physical activity, reduced growth in children and
increased infection rates (Baker et al., 1979). In additiqn, it is an
important cause of morbidity as well as mortality in the more severe
cases.

Many factors such as prevalence of PEM, prevalence of parasitic
disease, such as malaria and hookworm, environmental sanitation, poverty
and availability of health services and other social amenities all play
a part in aggravating or alleviating nutritional anemia. In Kenya today
these factors are not favorable and all tend to contribute to the impor-
tance of nutritional anemia as a public health problem. The population
at greatest risk is infants and young children, and women during the
child bearing ages. Quantification of the importance of nutritional
anemia is not possible today for lack of data.



Strategies to Improving Infant and
Childhood Iron Nutrition

As already noted iron-deficiency is the most important cause of
nutritional anemia in Kenya, followed by folate deficiency.

Improving Dietary Composition and Food Habits

In Kenya today various changes in dietary patterns have occurred,
notably from the traditional consumption of wild as well as domesticated
dark green vegetables like kale, sweet potatoe leaves, bean leaves, and
animal products are not so available. Breast feeding rates and duration
are going down both in the urban and rural areas. It is important to
develop ways of nutrition education and availability of, iron ~ich f~ods.
As Munro (1976) noted, dietary iron is a marginally adequate nutrient
and the body iron content is regulated by the change in'iron absorption,
which in turn is influenced by the proportions of available and non-
available iron, presence or absence of facilitators and inhibitors of
iron absorption, the types and consistency of the food consumed, all
making a complex mil1ieu in the upper small intestine. Saarinen et a1.
(1976) showed that some solid vegetables have inhibitory effects on
iron-absorption specially from breast milk, and sugge~ted that in young
infants exclusive breast feeding was an effective means of preventing
iron deficiency, as an alternative to iron supplemented formula. This
is mainly related to the better absorption of breast milk iron and the
higher concentrations than in cows milk.

This encouragement of provision of high iron rich foods, and encour-
agement of prolonged breast-feeding may be effective in improving chi1d-
hood iron status.
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Prevention of Iron Loss

The most common cause of iron deficiency are blood loss especially
from parasitic infection notably hookworm infection, trichuris trichura
and schistosomiasis infection, and blood loss related to menstruation
and childbirth in women of child bearing age. Contaminated home environ-
ment assures constant reinfection of children by hookworm. The appropri-
ate strategy here is environmental clean-up, coupled with treatment of
the population. A reduction of worm loads is important in reducing
blood loss even in situations where reinfection is inevitable. Mass
treatment campaigns, however, are expensive, logistically difficult, and
no local trials have shown their cost-effectiveness. Appropriate health
care and antenatal care for pregnant women coupled with appropriate
nutrition and obstetrical care will reduce blood loss associated with
pregnancy and childbirth.

Iron Fortification of Foods and Food Additives

Work by Cook (1977) and others have shown marked improvement in
dietary iron absorption with addition of facilitators, particularly
ascorbic acid. In addition, much work has been done in the attempt to
identify various food vehicles for iron fortification that satisfy the
criteria for fortification, i.e., the vehicle:

--is widely consumed by subjects at risk,
--passes through a manufacturing process in a limited number of

factories where nutrification is feasible,
--shows quite limited variation of per capita consumption,
--the nutrient must be organoleptically suitable and stable when

added to the food vehicle selected,
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--the price of the nutrified product will not be greatly affected
because if it is the demand for the product may decline.

Few foods or food additives can satisfy these criteria. In Kenya,
common salt and sugar are closest. Maize being the Kenyan staple food,
and since it is consumed in almost every household, would be the best,
however, it suffers one major drawback. Most of the maize meal consumed
in the country is processed by households or by a local milling plant.
Research into the possibilities of iron fortification is greatly needed.
Concomitant to this is the addition of enhancers such as ascorbic acid.
This would both increase the availability of intrinsic iron as well as
the extrinsic iron.

Dris1er et ale (1975) showed that sugar fortified with ferric
orthophosphate and into which ascorbic acid was added before cooking,
did not have problems of discoloration. They also showed that the
absorption of iron from sugar fortified with ascorbic acid and ferrous
sulphate and eaten with maize meal porridge was increased two-fold if
the ratio of vitamin C:Fe was 10:1 by weight and if 20:1 the iron
absorption was increased a further three-fold. Ferrous sulphate gets
discolored in tea and coffee.

Similar studies have been performed by Layrisse et a1. (1976),
Nadiger et ale (1980) on the use of common salt as a vehicle using
ferric orthophosphate; and Cook (1979) using Fe(III)-EDTA complex. All
these studies and others point to the possibilities of improving iron
status in populations by iron fortification.

~ Folate and vitamin 812 deficiency anemias are best alleviated by
improved dietary patterns and appropriate food consumption, particularly
by the vulnerable groups.



59

Programs geared to solving the problem of nutritional anemias
should be integrated with the other health programs, curative, promotive
and preventive.

Iodine Def'ciency

Iodine is an essential mineral nutrient found in rocks, soils and
water and consequently in plant and animal tissues. It is present in
small amounts in most foods including cereals, legumes and other foods
of vegetable origin. However the actual amount varies according to the
iodine content of the soil in which the crops are grown. Therefore
iodine deficient soil results in iodine low foods harvested from those
areas.

Man gets iodine from food and water, and particularly good sources
are sea foods, dairy products, and poultry. It is readily absorbed from
the intestinal tract. About one-third is used by the thyroid gland to
synthesize thyroid hormone and two-thirds is excreted unchanged in the
urine. Daily requirement of iodine is estimated as 1 ~g/Kg body weight.
In populations which ingest below required levels, a condition commonly
referred to as Endemic goiter develops. This is a diffuse enlargement
of the thyroid gland of varying degrees of severity without symptoms of
excess or deficient thyroid hormones. To facilitate uniformity of
research and survey results, Perez et al. (1958) presented a descriptive
classification for endemic goiter (Table 15).

Endemic Goiter in Kenya

J. Munoz, in a WHO survey conducted between 1962 and 1964, examined
28,520 children from 108 schools in 14 districts of Kenya. This data
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were analyzed by Bohdal and coworkers and published in 1968. The results
showed an over all prevalence of 30.22% with goiter rates varying from
15% to 75%.

Table 15. Descriptive classification for endemic goiter.

Grade Description

1

Norma 1 thyroi ds
Glands which though distinctly enlarged and abnormal are
not usually visible when the head is extended
Enlarged gland on palpation; usually visible with head
thrown back and neck fully extended

3

Goiter visible with head in normal position; palpation
not necessary to establish presence
Goiter grossly visible at a distance; gross enlargement
often interfering with respiration or with the wearing
of clothes

2

A simplified form of the above classification is pre~ented in
Table 16.

Table 16. Simplified descriptive classification of
endemic goiter

Classification Degree of Enlargement
1st degree Persons with palpab1e goiter
2nd degree Persons with visible goiter
3rd degree Persons with disfigured necks or goiter

causing mechanical discomfort
Source: Perez et al., 1958.
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Table 17. Total Prevalence of Goiter
in School Children, 1962-64
(Kenya) .

Percentage
Degree with Goiter

1st 21.95
2nd 7.13
3rd 1.14

Total 30.22
Source: Bohdal et al., 1968.

The highest rates of goiter were recorded in the highlands of the
Rift Valley, Central Nyanza and Western Provinces (Table 18).

A study of the pattern of iodine excretion conducted by Hanegraaf
and Gemert in 1974/75 and published in 1978 suggested that areas of
normal, moderate and low iodine intakes (as suggested by urinary
excretion findings) coincide with the known goiter areas pf Kenya.

Clinical. Findings

An analysis of thyroid diseases as seen at Kenyatta National
Hospital (the main referral hospital in Kenya), revealed that out of
1500 goiter patients seen in the thyroid clinic between 1968 and
1973, 75% of all diagnoses were simple non-toxic goiters. 67.3%
of all goiters come from the Kikuyu Highlands confirming findings of
other workers that this is an iodine deficiency area. A female:male
ratio of 8.1:1 was found, and only three cretins were diagnozed in
this clinic in a period of five years.



Table 18. Prevalence of goiter in school children by district, 1962-64

Visib1e Goiter
Rate

No. of No. of Goiters Found Goiter Rate (% of children
Children (% of children with grades 2

District Examined Grade 1 Grade 2 Grade 3 with goiter) & 3 goiters)
Kericho 932 397 214 64 72.4 29.8
Nandi Hi11s 3,426 1 ,221 813 199 65.2 29.5
Kiambu 342 136 15 1 44.4 4.7
Nyeri 2,935 754 284 25 36.1 10.5
Kakamega 780 215 36 0 32.2 4.6
Nakuru 3,121 731 198 23 30.5 7.1
Taita Hills 1,033 282 10 0 28.2 1.0
Central Nyanza 2,700 615 110 5 27.0 4.3
Embu 414 56 31 3 21.7 8.2
Machakos 182 39 0 0 21.4 0.0
Mombasa 5,335 755 197 2 17 .9 3.7
Nairobi 6,039 887 110 1 16.5 1.8
Nanyuki 67 8 2 0 14.9 3.0
Narok 1,196 161 15 3 14.9 1.6

Source: Hamegraaf and McGill, in: Health and Disease in Kenya, E. A. Lit. Bureau, 1974.

0'\
N
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Since goiter is not regarded as a serious disease, many more
patients may have gone undiagnosed.

Public Health Importance of Endemic Goiter

The current prevalence of iodine deficiency goiter is not known, in
Kenya. Endemic goiter causes little morbidity apart from the disfigure-
ment it causes to the affected individuals; and to a significant propor-
tion in which the enlargement is gross (3rd degree), gradual destruction
of epithelial elements of the thyroid gland may occur and lead to reduced
thyroid hormone production and myxoedema. Usually this occurs after
mi.ddle age.

It is not clear yet how iodine deficiency in the mother affects the
fetal development, but endemic cretinism is associated with endemic
goiter areas. These children are physically and mentally ~etarded; may
be deaf mutes; and often have strabismus. Mental retardation, deafness
and other abnormalities not associated with cretinism may occur in
children of iodine deficient mothers, and probably results from this
iodine deficiency. They could be a significant economic burden. Occa-
sionally iodine prophylaxis in areas of long standing iodine deficiency
may cause thyrotoxicosis.

All considered, it is necessary to evaluate the current goiter
rates; to assess the social and public health important of his disease.

Causes of Endemic Goiter in Kenya

The commonest cause of iodine deficiency is low dietary intake. It
was estimated by T. Van Fallenberg that in areas where the water content
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of iodine is 1 ~g/l of water, the incidence of endemic goiter was approxi-
mately 10% of total population; but when the content fell to 0.2-0.4 ~g/l,
the incidence went up 30-50%.

Other factors include goitrogens as would occur in, carbage and
spinach, these are widely consumed in Kenya. The vegetables contain
thiocyanates and perchlorates that competitively bind iodine. High
content of fluoride in the soil and water has also been associated with
goiter, with fluoride being trapped instead of iodine by the thyroid
gland. It is noteworthy that fluorosis is widespread in Kenya.

Prevention of Endemic Goiter

Following recommendations by Bohdal et al. in 1968, iodization of
1common salt was started in 1970, by Magadi Soda Company, at one part

iodine per 50,000 parts common salt (1:50,000), equivalent to 33.7 mgs
of potassium iodate per kilogram of sodium chloride. This was started
on experimental basis, and to date, it has not become mandatory to
iodize all salt produced in the country, or to import only iodized salt.
The result is that a large proportion of the Kenyan population still
consume non-iodized salt, since the main local salt factory at Magadi
does not yet produce enough salt to cover national requirements.

Another complicating factor is that salt packaging plants have
developed in the country producing custom tailored packages convenient
for the local shopkeepers and their customers. The plants import and
package non-iodized salt, instead of the coarse (iodized salt) obtained
in bulk from Magadi. Hanegraaf in 1977, published data, showing that

1. Magadi Soda Company is the major salt manufacturing industry in Kenya.
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iodine content of six randomly selected salt samples from rural shops
was virtually nil (varying from 0.00023-0.000029%, instead of the recom-
mended 0.002-0.004%).

It is not known therefore how much iodized salt reaches the rural
population; who manufactures it; what proportion is locally manufactured
and packaged and what proportion is imported. We need answers to these
questions. It is also time to look at the possibilities of enforcing
legislation against production, importation, packaging and distribution
of non-iodized salt. Salt is consumed in every household. This makes
it very easy to control endemic goiter, relative to other nutritional
diseases, if and when the right measures are taken.

Other methods available but which have not been used in Kenya are
iodization of foods like bread if and where they are consumed in all
households and particularly by children and adolescents. This has been
tried successfully in Australia.

,
Iodized oil injections given to children and pregnant mothers have

been used in Papua, New Guinea. Periodic injections of iodized oil (BP
1953) as prophylaxis at intervals of three to four years are given.
This is logistically difficult in most developing countries.

Riboflavin Deficiency

Riboflavin is an important vitamin, particularly for its role in
energy metabolism. It is the prosthetic group of the co-enzymes (FAD)
and (FMN) involved in intermediary metabol ism.

Riboflavin deficiency occurs mainly in association with vitamin
deficiencies and protein and energy malnutrition, so that signs of
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riboflavin deficiency overlap with those of these other deficiencies.
Nutrition surveys in the past used riboflavin content of urine (sometimes
in relation to urinary creatinine) as a means of evaluating riboflavin
nutritional status of the population. A more accurate method is by
erythrocyte glutathione reductase assay.

In severe PEM, an increased amount of riboflavin is lost in urine,
and also absorption is diminished due to damage of the intestinal mucosa
and consequent derangement of mucosal cell phosphorylation. The role of
protein deficiencj and riboflavin deficiency in the causation of red
cell aplasia is not clear (Foy and Mbaya, 1977). Riboflavin deficiency
in PEM also leads to a fall in energy release in a patient whose diet is
already low in energy content.

In vitro studies by Kostenbauder and Sauvordeker (1973) suggested
that photodegradation of bilirubin -is enhanced by riboflavin, resulting
in a degradation of both. This raises the question of riboflavin defi-
ciency in jaundiced newborns receiving phototherapy.

From animal experiments, terratogenesis has also been associated
with riboflavin deficiency.

Little work has been done on riboflavin in Kenya, however, Bohdal
et al. (1968), found diets in central province below adequacy for ribo-
flavin. The main source of the vitamin was cereals.

Pellagra (Niacin Deficiency)

Pellagra is a disease resulting from a deficiency of niacin, either
due to low dietary intake of the vitamin and its precursors or reduced
bioavailability of the vitamin. Niacin is a general term which includes
nicotinic acid and nicotinamide. Pellagra was once so prevalent that it
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was thought to be an infectious disease. It has always been associated
with poor malnourished populations subsisting on maize diets. It was
found latter however that it could be prevented by aminal protein foods,
yeast or with tryptophan. Pellagra occurs seasonally in areas where it
is prevalent in relation to food availability, and activity of the
people. In cereal, especially maize, niacin is present in the bound
form niacytin which is not available, until after hydrolysis. Maize
contains 5 mgs/1000 Kcals niacytin most of which is unavailable, as well
as being a poor source of tryptophan. But although milk contains 1.2
mgs/1000 Kcals. it is mostly available and richer in tryptophan. 60 mgs
of tryptophan is equivalent to 1 mg of nicotinic acid. Niacin equivalent
is the total activity of both niacin and tryptophan. A Joint FAa/WHO
Expert group (1967) fixed RDA at 6.6 niacin equivalents per 1000 Kcal or
1.6 MJ/day.

In addition to the amount of tryptophan in the diet adequate supply
of thiamine, pyridoxine and riboflavin is essential for conversion of
tryptophan to N.A.D. Diets high in leucine also may precipitate pellagra
by inhibiting synthesis of N.A.D. from tryptophan.

In a developing country like Kenya with a high prevalence of PEM,
a staple diet of maize for much of the population it is not surprising
that cases of pellagra are still being seen. The skin changes are often
masked by frequent skin infections; changes associated with PEM and
changes due to other vitamin deficiencies. Thus the true prevalence of
pellagra is not known in Kenya.

Biochemical assessment of niacin nutriture may be done by urinary
analysis and calculating the urinary 2-pyridone to N-methylnicotinamide
ratio. A ratio of less than 1 is suggestive of latent niacin deficiency.
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Latent and clinical naicin deficiency is presumed to occur frequently
in association with other nutritional, deficiency disease such as severe
PEM.

Although no surveys have been done, it is likely that like other
vitamin deficiency diseases, pellagra is a proble~ in prisons, fed
mainly on maize diets. In Tanzania Latham found it a problem among
prisoners (personal communication).

An important clinical aspect of pellagra is that, although it
manifests itself as a skin condition, it causes dementia, and should be
ruled out in those admitted with mental disease.

Ascorbic Acid Deficiency (Vit. C)

Scurvy, a disease resulting from ascorbic acid deficiency is still
encountered in Kenya in the drier parts of south and north eastern
provinces, and other parts of the country during the d~ier seasons or
during a draught. More often scurvy occurs as epidemics in prisons.
Low dietary intake of foods rich in vitamin C, such as potatoes, bananas,
citrus fruits, amarath, tomatoes, guavas etc. may result in a deficiency
state. Most traditional infant weaning foods are low in ascorbic acid
and fortified beverages and infant cereals are too expensive. Thus in
the poorer sections of the Kenyan community, suboptimal consumption of
ascorbic acid is prevalent. Daily requirements vary, 25 mgs for adults,
30 mgs for adolescents, 35 mgs during pregnancy and 45 mgs during lacta-
tion is an acceptable recommendation. From studies by Bohdal et al.
(1968), it seemed the Kenyan population consumed adequate quantities of
vitamin C in the surveyed areas.
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Physiologically, ascorbic acid has important functions. It is
involved in collagen synthesis a function that protects against hemorrhagic
t~ndencies; formation of neurotransmitters such as noradrenaline; it is
associated with cholesterol degradation facilitating excretion in bile
salts; the role of vitamin C in iron absorption and transport across
membranes is well known and finding application in prevention and treat-
ment of iron deficiency anemia in populations; maintenance of reduced
glutathione, a protection against lipid perioxidation of cell walls; as
well as the controversial role of vitamin C in treatment of the common
cold.

Studies have been done and are still going on to investigate these
various presumed roles of vitamin C. There is no proof that vitamin C
reduces the frequency or duration of the common cold, but it seems to
have an effect in reducing the severity of symptoms (Cook et al., 1977;
Anderson, 1978).

As regards the role of vitamin C in cholesterol metabolism, a study
conducted by Davies et ale (1974) among the Masai's of Kenya, showed
that naturally fermented milk (the main food for the Masai in addition
to meat and blood) has low ascorbate levels. This population is known
to have low levels of serum cholesterol despite high intakes. There was
positive correlation between serum cholesterol and both plasma and
leucocyte ascorbate. Davies (1974) showed that low ascorbate values
were related to dietary habits, with the Kikuyu who were on more mixed
diet having higher ascorbate levels, than the Masai. Despite the low
levels no cases of scurvy were reported by these workers.
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Vitamin 0, Calcium and Phosphorus

Rickets

Rickets is a disorder of calcium metabolism characterized by low
serum calcium levels, normal or mildly depressed inorganic phosphorus
and elevated alkaline phosphatase levels, due to an absolute or relative
deficiency of vitamin 0 or its more polar and more potent metabolites
which are essential for calcium and inorganic phosphorous homeostasis.
Vitamin 0 is so abundantly available from the effect of the sunlight on
our skins that its absolute deficiency in a tropical country like Kenya
is rare. However, it does occur in children who are chronically debili-
tated or disabled who are left indoors as in severe PEM,'paralysis
blindness or mentally retarded children. In some coastal tribes especially
among moslems; osteomalacia may develop among adults who for religious
reasons remain veiled or indoors most of the day. Relat~ve vitamin 0
deficiency may occur in liver disease due to a failure of 25, hydroxy-
cholecalciferol synthesis, from vitamin 03 or in renal disease associated
with a failure of synthesis of 1, 25 dihydroxycholecalciferol the most
potent form of vitamin D. The result is failure of absorption of calcium
and a derangement of overall calcium, and phosphorus homeostasis.
Children on liver enzyme inducers like some anticonvulsants have been
shown to develop altered calcium metabolism (Hunter et al., 1971). Fat
malabsorption syndromes also may lead to rickets. Dietary lack of
vitamin 0 (only present in the fat found in animal products such as
meat, cheese, milk, butter, eggs) or calcium may occur. According to
work by Bohdal et al., diets from most of the surveyed areas were
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inadequate for calcium. The availability of calcium in diet is related
to the protein content, and ca:P ratio, with the dietary calcium absorp-
tion ranging from 15-75%. High dietary calcium is associated with low
absorption and vise versa. It has been shown that about 400 I.U. of
vitamin D daily will prevent rickets in infants and children.

Prevention of rickets required ensuring that children get enough
sunshine through appropriate health education a~d prevention of environ-
ment pollution; adequate calcium and vitamin D especially in milk.

,"-Kenya has enough milk to feed all her population if it?' properly tapped
and distributed.

Dental Caries and Fluorosis

Dental caries is a world wide public health problem. It is becoming
increasingly more of a problem in Kenya, partly due to dietary changes
with increasing consumption of sweetened foods, as well as due to other·
nutritional deficiency diseases such as protein, ascorbic acid, vitamin A,
calcium, phosphorus, vitamin D as well as fluoride. The pathophysiology
of tooth decay will not be discussed here, but its a result of the
interaction of various factors particularly during the growth and deve1op-
ment of teeth in childhood. These include tooth vulnerability, bacterial
virulence, in addition to the diet and the fluoride content of the water
(Abraham, 1977). Periodental disease like dental caries is associated
with similar predisposing factors. Streptococcus mutans is particularly
cariogenic especially when sucrose is taken in large quantities and
frequently. Although the prevalence of dental caries is increasing, it
is much less common among Kenyans on traditional diets, compared with
Europeans or North Americans (see Figure 7).
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Magnitude of the Problem

In 1972, Qureshi estimated that at least one tootn in the mouth of
each child was affected by dental caries each year. Perhaps this was an
underestimation. Akpubio's findings in Kenya; Uganda and Tanzania in
1965, are shown in Table 19.

Table 19. Decayed, missing, filled elements, East Africa, 1965

Age Group Mean Number Age Group Mean Number
DMF DMF

5-9 4.0 30-34 4.0
10-14 3.7 35-39 3.8
15-19 2.5 40-44 4.2
20-24 3.8 45-49 5.4
25-29. 3.2

Source: Health and disease in Kenya. 1974. Data combined
for Kenya, Uganda and Tanzania.

Bakshi reported a survey of 723 chi 1dren with a mean age of 9 years
and two months, all Africans at Pumwani Primary School. 56.5% had no
decay, whereas out of 4,725 extraction patients at the Dental Unit of
K.N.H., Nairobi, 0-15 years age group 90% were due to dental caries.
The prevalence of dental caries is increasing tremendously, but the
curative as well as preventive services are not keeping pace.

Prevention of Dental Disease

The prevention of dental decay should be a multifaceted exercise if
it is to succeed:
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1. Ingestion of optimal amount of flouride, particularly
in water. The desirable fluoride concentrations in
water is influenced by water consumption, cultural
practices, and the environmental temperature (Galagar
et al., 1957). For individual cases topical application
of fluoride.

2. Improvement in the chemical and structural quality of
the teeth during their formation.

3. Improved oral hygiene.
4. Restriction of cariogenic foods has been suggested, but

in populations where energy intake is marginal or low,
this may not be a wise recommendation.

5. Improved and decentralization of dental health services.

Vitamin E

Vitamin E represents a group of substances which are fat soluble,
of which a-tocopherol is the most abundant and most biologically active.
Premature infants are at a special risk of vitamin E deficiency because
they have low body stores. The dietary requirements however depend on
the saturation of fats in the diet. In diets high in polyunsaturated
fats, alteration of cellular membrane composition occurs making them
susceptible to lipid perioxidation. The need for the antioxidant effect
of vitamin E is increased in these circumstances. Vitamin E is also in-
volved in heme synthesis, facilitating the amino-levulinic acid synthetase
and dehydrase reactions. Thus increased utilization of vitamin E in
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hemosynthesis in the presence of excess iron may lead to a deficiency
and subsequently a hemolytic anemia (Williams et al., 1975).

Human milk has enough vitamin E for a full term infant but not for
premature infants who may develop vitamin E-dependent anemia (Gross and
Melhorn, 1974). Vitamin E has been shown to treat glutathione peroxidase
deficiency (Boxer, 1979).

Selenium

Selenium is part of glutathione a compound essential for the integrity
of cellular membranes. In selenium deficiency, there is reduced gluta-
thione synthesis and increased lipid perioxidative damage. Selenium
deficiency has also been associated with reproductive failure due to
embryonic degeneration; sterility in experimental animals; erythrocyte
hemolysis and anemia; encephalomalacia and depigmentation. It may be
toxic when taken in large quantities.

Zinc

Zinc has well recognized metabolic functions. It plays a role in
zinc-metalloenzymes, for example carbonic anhydrases and alcohol dehydro-
genase and it seems that adequate zinc status appears to be essential
for maintenance of the immune system, and in protein synthesis (Consius,
1979). It is important to note that ziric deficiency can be produced
easily by dietary restriction in humans. This has important implications
in children who have other forms of malnutrition associated with malabsorp-
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tion syndromes. In adults its commonly associated with alcoholics.
Conditions resembling acrodermatitis enteropathica have resulted from
acquired zinc deficiency.

Magnesium and Other Trace Elements

Magnesium deficiency occurs frequently in conditions associated
with malabsorption~ in prolonged diarrhea as would occur in severe PEM,
and in disorders requiring parenteral infusions for long periods of
time. This mineral deficiency therefore requires consideration in
clinical situations.

Copper, cobalt, and chromium are important mineral nutrients in
humans but they will not be discussed here.

Public Health Important of Micronutrients

It is now accepted that when caloric requirements are met for
a given population, using mainly cereal staples, there is usually no
protein problem. In such situations it may be unjustifiable to promote
protein concentrates or amino acid supplementation. However this may
not be so where young children get most of their energy from cassava or
bananas and where infections are causing nitrogen losses. In these
situations enrichment or fortification may be useful or even necessary.
Examples of micronutrients that could be used to fortify staples or food
addtivies are iodine, iron, vitamin A, riboflavin, vitamin 0, vitamin C,
niacin and such minerals as calcium, zinc, selenium and others, depending
on the target population, nutri~nt deficiency patterns and national
resources.



78

Intrafa~i1y distribution of food, so that the less bulky, high
energy food are consumed more frequently (3-5 times a day) by children
to ensure adequate energy and micronutrient consumption. No doubt, the
definitive solution seems to lie on the more adequate production, avail-
ability, effective demand and rational utilization of basic local foods
(Arroyave, 1975). This is the line of action Kenya is taking in trying
to reduce both macro- and micronutrient deficiencies.



CHAPTER III
SOME SPECIAL NUTRITIONAL PROBLEMS

Malnutrition and Infection

Much has been written on the interaction between infection and
severe protein energy malnutrition and their adverse effects on the
health of the individual. There is little doubt that infections particu-•
larly childhood infections like measles, whooping cough and tuberculosis
lead to worsening of the nutrition status and sometimes precipitate
frank kwashiorkor or maramus (Scrimshaw et al., 1968). On the other
hand, severe PEM and some of the micronutrient deficiencies have been
shown to reduce resistance to infection and actually cause an increase
in prevalance and severity of infections. Synergism ot antagonism are
difficult to prove as they vary with the type and severity of malnutri-
tion as well as type and severity of infection. Most of the deaths
occurring in severely malnourished children are due to intercurrent
infections. sometimes going unnoticed due to absence of fever.

Immune Response in Severely Malnourished Children

Cell mediated immunity (eMI) is more di sturbed than the humoral
immunity in severe PEM. Newmann et al. (1973) investigated Ghanian
children between six months and six years old. They demonstrated low
Tonsillar size, reduced peripheral lymphocytes, depressed delayed
cutaneous hypersensitivity and depressed in vitro response to

79
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phytohemagglutination in kwashiorkor patients. Similar findings were
reported by Smifh (1977) from Tunisia, who concluded that the cellular
deficit observed in children with severe PEM contributed to the frequency
and severity of infections such as candida albicans, measles and tubercu-
losis. Chandra (1976) investigated children in India and Newfoundland,
who were malnourished prenatally and postnatally. His findings suggested
that fetal as compared with postnatal malnutrition had a more severe,
longer lasting effect on the number of T-lymphocytes and CMI response.

McFarlane et ale (1970) reported finding from 97 PEM children. He
concluded that PEM did not impair immunoglobulin synthesis. The mean
values for moderate and severe PEM were quite similar. Smythe in 1971
found that although the rate of albumin synthesis was one-third normal,
that of gammaglobulin synthesis was markedly elevated in those with
infections. Suskind et al. (1977) reported work from Thai children and
from experimental animals. Their findings support those of other workers
that specific antibody synthesis is depressed for some antigens both in
experimental animals and in man. There was normal response to smallpox
and polio, but impaired for yellow fever and cholera vaccines. They
suggested that this may be due to low affinity binding antibodies, and
inability of the antibody producing cells of the kwashiorkor child to
incorporate the correct amino acids into the immunoglobulin. There may
be a deficiency of essential amino acids, which would become limiting.

Phagocytosis and opsonisation tends to be normal but intracellular
killing of bacteria is impaired, possibly due to impairment of myelo-
peroxidase activity.

~
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Complement function is also impaired in severe PEM. All the nine
components of complement are depressed except C4. Impairment of comple-
ment is much more marked in kwashiorkor than Marasmus.

Acute phase proteins such as C-reactive protein, a-l antitrypsin,
a-2 macroglobulin, and haptoglobulin are elevated especially in kwashiorkor
patients with infection.

The effect of mild to moderate PEM on immune response has not been
well investigated. In general the effects are similar but less marked
than those seen in severe PEM (Scrimshaw, 1968; Suskind, 1977). The
foregoing discussion does not presume cause-effect relationship between
malnutrition and reduced immune response, as this has not been proven.

Micronutrients and Infection

Excess iron and iron deficiency have both been associated with
increased susceptibility to infections. In a study conducted by Andelman
et ale (1966) involving 603 infants fed proprietary formula containing
vitamins and 12 mgs iron per quart, the incidence of respiratory infec-
tions was approximately half that of a control group of 445 infants fed
an evaporated milk formula with vitamins but no iron.

Folic acid deficiency has been associated with increased malarial
parasitemia (Scrimshaw, 1966) and vitamin C is synergistic with almost
all investigated infections.
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Infections as a Cause of PEM and
Micronutrient Deficiency

Malaria is a major public health problem in Kenya. Frequent attacks
of malaria with the accompanying high fever, nausea and anorexia,
increased metabolic rate, increased energy requirements in the face of
lowered intake leaves the patient with a negative energy and protein
balance. Burgess (1969) showed a positive correlation between malaria
parasitemia and PEM prevalence, although severe PEM seems to protect
against cerebral malaria.

Measles frequently precipitates kwashiorkor, by well known mechanisms,
and measles may be very severe in seriously malnourished children.
Whooping cough and tuberculosis have already been referred to above.

Intestinal parasites such a hookworm cause blood loss and iron
deficiency anemia frequently found in malnourished children. Iron
status as it relates to infection has been discussed: Ascariasis is the
most common intestinal parasite in Kenya. Most research in this area
done thus far in Kenya has been conducted by Dr. Lani Stephenson. The
findings from children stud ies from various parts of Kenya and experi-
mental animals (pigs) support the view that ascariasis significantly and
adversely effects nutritional status and growth of children, and that
treatment causes increased growth that does not occur in untreated
controls (Stephenson et.al., 1980). t-1ultipleregression analysis by
Stephenson showed that ascaris infection was by far the most important
variable of those studied explaining decrease in skinfold thickness
before and increase after deworming. Similar findings were reported by
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Limnerman et al. (1973) in pigs. Venkatachalan ad Patwardhan in 1953
and Tripathy in 1972 demonstrated reduced fecal nitrogen losses and

.
increased nitrogen retention after deworming hospitalized children.

By 1973, there were approximately one million people affected by
schistosomiasis in Kenya. Both S. Mansoni and S. hematobium are present
in the highlands of central and eastern provinces as well as in the Lake
Region. S. hematobium is commoner in the coastal belt. This disease at
its late stage causes chronic blood loss, anemia and debility. The
extent of its effects on nutrition status and growth of children have
not yet been investigated.

According to Mata (1977) infections account for most of the energy
deficits observed in children in developing countries~ Martorell et al.
(1980) showed that the presence of respiratory infections, diarrhea and
illness induced apathy was,associated with an average reduction in daily
energy intake of nearly 20%, equivalent to 175 kcals and 4.8 grams of
protein.

There is overwhelming evidence that infections cause significant
nitrogen loss, in part due to the associated hypercatabolic state, and
also lead to reduced protein intake due to anorexia caused by fever and
infections. Common illnesses are an important cause of low dietary
intakes in children.

Public Health Importance

Infantile and childhood infections are very prevalent in Kenya.
This age group is particularly vulnerable to nutritional deficiency
diseases. Programs to prevent these infections should be an integral
part of preventing malnutrition.
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The interventions chosen might include improved water supplies;
diversification of under five clinics; regular immunizations of children;
a system of supplementary feeding for the children found to be below a
given cut off point; education regarding oral rehydration and availabil-
ity of products for making up rehydration fluid at home; appropriate
diagnostic facilities and treatment; regular provision of antihelminthics
to all children living under unsanitary infected environments; and the
involvement of the community in the planning for and promotion of their
own development and health care.

Diarrheal Disease

The contaminated environment, ignorance regarding causes and methods
of preventing infections, lack of clean running water,' low level of
personal hygiene, inappropriate infant and child feeding practices all
make diarrheal disease a major public health problem especially in
populations with high prevalence of PEM. Not only does diarrhea precipi-
tate kwashiorkor and marasmus; but also may cause a deficiency of other.
micronutrients.

During the first 5 months of life the incidence of diarrheal
disease as determined by long-term prospective studies is relatively
favorable (Scrimshaw, 1968). IN one village in Guatemala, 79 episodes
of diarrhea occurred annually per 100 infants in the 0-6 months age group
who lived without intervention except for the collection of data. In
the second 6 months the rates doubled, and remained high until the end
of the second year of life. In Machakos district of Kenya, Leeuwenburg
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et al. conducted a survey on the incidence of diarrhea in the under five
popualtion during three years preceeding September 1978. Fort nightly
diarrhea surveillance of 4,000 children (reported and/or observed) was
done (see Table 20). These figures do not seem to be very high, however,
the survey area is a highly researched area, and the sample is of gen-
eral population. Other areas of the country that are not previously
researched on may have less favorable results.

Table 20. Results of diarrhea surveillance
over 3 yrs (n = 4000).

Age Incidence
0-5 months
6-11 months
1 yr-2 years

3.4%
5.6%
3.4%

Source: Leeuvenburg et al., 1978, in
r1achakos, Kenya.

Case fatality rate of diarrheal disease has been estimated at 3-4
percent (Unicef/WHO Joint Committee}. The commonest causes in children
in Kenya are, .rotavirus, enteropathogenic escherishis coli, and shigello-
sis; although in severely malnourished children more organisms especially
the gram-negative bacteria may be involved.

Field studies have shown the value of oral rehydration for diarrheal
disease accompan ied by dehydra tion (WHO, 1977). The WHO recommended
oral rehydration fluid is presented in Table 21.
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Table 21. Oral rehydration fluid (WHO)

Ingredient gmsll iter water
NaCl
KCl
NaHC03
Glucose

3.5
1.5
2.5

20.0

Ionic Concentration of
the Oral Rehydration Fluid

+Na 90 rnmo1ell
+K 20 mmol ell

cr' 111 mmole/l
Source: Internation Study Group: Bull.

world Health Organization 55:87,
1977 •

Control of Diarrheal Disease

Control of diarrhea disease requires an integrated approach
geared to improving environmental sanitation, water supply, personal
hygiene, control of infections, and control of malnutrition. Rural
people must be educated in the use of rehydration mixtures at home
before diarrhea is bad enough to require hospitalization. An example of
such a program is given in "Child to Child" by Aaron and Hawes, 1979.

Breast milk and breast feeding, in addition to providing protection
against intestinal infections, avoid use of unsanitary feeding methods
and increased diarrhea associated with bottle feeding in those circumstances
(Jelliffe and Jelliffe, 1979).
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Lactose Malabsorption in Kenya

L~ctose malabsorption is usually defined as a blood glucose rise
above the fasting level of equal to or less than 20 mgs percent after
5.0 gms (or 2 mgs per Kg body weight) of lactose given orally. When
this is associated with abdominal discomfort, cramps and diarrhea, soon
after ingestion of lactose, the problem is more appropriately referred
to as lactose intolerance. The unabsorbed lactose is fermented to
produce lactic acid frequently going up above 50 mgs% and consequently
the stool pH falls to below 5.

In severely malnourished children, the abnormal intestinal mucosa
is associated with lactose deficiency and a failure in lactose digestion.
Other causes have been suggested. In healthy African children, there

••seems to be an increase in lactose intolerance with increasing age and
becomes apparent about 3-4 years of age (Cook, 1967). In 1972, Otatunbo-

isun, stated that among Nigerian children about 73 percent are lactose
intolerant by 6-11 years of age. Cook (1967) reported a high percentage
of 8aganda infants and young children who were lactose intolerant. Work
by Jackson et al. (1978 and 1979) with East African masa i (a mil k drinking
population) has suggested that nutritionally useful quantities of milk
may be ingested without significant symptoms of intolerance. Findings
by Luyken (197l} in kwashiorkor children, and in healthy children showed
significantly abnormal stools with lactose loading but the milk protein
was well absorbed. Pieters (J972) in Nairobi showed chemical malabsorp-
tion of lactose in 52 out of 72 children, but of the 72, only 10 had
loose stools and no difference in absorbers and malabsorbers was present
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when lactic acid and pH of the stools was considered. It seems therefore
lactose malabsorption and milk intolerance can not be equated.

Milk intolerance is of particular importance to Kenya because of
the current supplementary feeding program in primary schools tOday.
When the program is fully operational it is expected that all school
children will be receiving a minimum of 2 deciliters of whole milk a
day. Possibly this quantity will be increased as the milk distribution
network and tapping of all available milk is improved. According to
the available data from research completed in several countries, in
most non-white populations it is normal for intestinal lactase levels to
fall to low levels early in the childhood and remain low for the rest of
the subjects life; and that the majority of persons with low levels of
intestinal lactose can drink 200-300 milliliters of milk at a sitting
without undue symptoms.

It is my view therefore that lactose intolerance is not a serious
enough problem to prevent the school milk program from going on. However,
serious infections in epidemic form can occur if unsanitary methods of
preparation, packaging, distribution and consumption are used. Public
health surveillance is advised.

Dietary Lipids and Disease

Several diseases, such as atherosclerotic heart disease, diabetic
vascular disease, and hypertension have been associated with abnormalities
in lipid metabolism. In atherosclerotic heart disease for instance,
high serum cholesterol is considered a major risk factor. Various
factors influence the serum lipid levels, such as physical activity,
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dietary lipid intake, genetic factors and other environmental factors.
Mattson et ale (1972) demonstrated that as dietary cholesterol increases,
there is a corresponding increase in serum cholesterol. For each 100
mgs cholesterol in 1,000 kcals of diet, there was about 12 mgs/dl increase
in serum cholesterol. Brown and Page (1967) demonstrated that as the
level of polyunsaturated fatty-acids increased in a diet with fixed
serum cholesterol, the serum cholesterol decreased. They also demonstra-
ted reduced mortality from coronary heart disease in men who were put on
a cholesterol lowering diet.

Work done in Kenya has shown that despite very high intake of
dietary cholesterol of 600-2000 mgs daily, the Masai have low mean serum
cholesterol. Similar findings were demonstrated among the Samburu and
Turkana nomads of Kenya (Shaper et al., 1961, 1963, and 1964). Latter
work by Abdullar (1979) has shown a similar mean serum cholesterol, but
associated with increased susceptibility to atherosclerosis (Table 22).

Contrary to what was believed previously, the African is not geneti-
cally protected from atherosclerotic disease, and with a change in
dietary habits and physical activity, increase in disease associated
with abnormal lipid metabolism has been noted.

The role of infant and childhood feeding patterns in development of
atherosclerotic heart disease in latter life is not clear. It seems an
important preventive measure to investigate this area, in view of the
drastically changing dietary practices both in the childhood and adult
population of Kenya.
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Table 22. Mean serum cholesterol of some pastoral tribes
and army recruits in Kenya

Rendi lle

Mean Values Author(mgs/dl)
135 Mann et a1., 1964

186 Shaper et al., 1961

166/190 Shaper et al., 1961

233 Shaper et al., 1961
Shaper et al., 1963

184 Abdullar et al., 1979

Masai
Turkana
Samburu

ArmyRecruits
Source: Ho et al., 1971 and Abdullar et al., 1979.

Dietary Salt

Salt commonly refers to sodium chloride which is comprised of 40%

sodium ion (Na+) and 60% chloride ion (Cl-). Sodium is an essential
dietary nutrient. It is the principal positive ion in'the extra-
cellular compartment. It is required for fluid and electrolyte balance;
modulating acid-base status; participates in ion-generated nerve impulses
and fontractions of muscle cells, and in transport of ion-charged mole-
cules across tissues and cellular membranes. It is difficult to obtain
an accurate estimate of dietary salt intake. The most widely cited
estimate of minimum daily salt requirement is 0.5 gms per day. Salt
appetite is considered an induced appetite which bears no relationship
with requirement. There is good evidence to suggest it is adaptive,
that is, gradually increased ~alt intake leads the consumer to the
impression that a higher level of intake is required for flavor enhance-
mente This learned response has important implications in infants and
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older children. This is particularly so because of the realization that
drastic reductions in sodium intake causes a lowering of blood pressure
in patients with essential hypertension; concomitant high salt diets
prevent lowering of blood pressure by diuretics that facilitate sodium
excretion; and that many populations that eat less' than 30 mEqs of .
sodium per day have virtually no hypertension. Shaper (1972) reported
that when Samburu worriors were eating 50 mEqs of sodium daily they had
very little hypertension, however when they were drafted into the army
of Kenya, they began eating an army ration containing 308 mEqs of NaCl
daily. Blood pressure rose progressively during the second and third
years of continuing such a diet. The mechanisms of the development of
this hypertension will not be discussed here. It is important to note
here that high salt intake in the childhood population, among those who
are susceptible to essential hypertension may latter significantly
influence prevalence, and the age of appearance of essential hypertension.
Finally it has been recognized that "lightsalt" in which some of the
NaCl has been replaced with potassium chloride, seems to have a protective
effect against the development of essential hypertension. The mechanism
is not clear.

Although further research is needed in this area, possible policy
implications involving health and nutrition education, manufacture and
distribution of processed foods which,have added salt are evident.

Toxic Materials in Food

The increasing use of agricultural chemicals such as herbicides,
insecticides, fertilizers in increasing number of households in Kenya;
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the clinically recognized increasing morbidity and mortality from these
chemicals and other proprietary drugs; and the increasing consumption of

-centrally stored and,processed foods; make it critical for Kenya to re-
evaluate the laws governing the production, storage, quality, contamina-
tion or inappropriate intentional addition of toxic materials. Aflatoxin,
a product of aspergillus f1avus, is one such contaminating substance.
Work done in Kenya, in Muranga by Peers and Linse11 (1973) showed a
significant positive correlation between aflatoxin exposure in family
meals and hepatocellular carcinoma. Similar findings were reported by
Alpert from Uganda in 1968, 1971 and 1972. Various cereals, cassava and
even fish have been shown to be contaminated with Aspergu11us f1avus.

With the wide availability of preprocessed foods, and possible
introduction of processing plants in Kenya, the toxic effects of certain
food additivies for flavor enhancement, coloring or preservation will
acquire increasing importance. Such additives are the Ditrites and
nitroso compounds. It is noteworthy that important interactions occur
between ascorbic acid and nitrites. High levels of dietary ascorbic
acid lower but do not eliminate nitrite potency in in vitro production
of carcinogenic N-nitroso compounds from nitrites and secondary amines
in guinea pigs (Hathcock, 1975). These results may be important in the
marginal to deficient ascorbic acid nutrition.

Some food plants may contain potentially toxic chemicals, e.g.,
cyanogenic glycoside, 1inamarin present in cassava. When 1inamarin is
hydrolyzed by beta-g1osidase, the resulting cyanohydrin is then split by
hydroxynltrite lyase into hydrogen cyanide and acetone. Fatal human
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poisoning from hydrogen cyanide (HCN) caused by inhibition of cytochrome
and oxidase after ingestion of 0.5 to 3.5 mgs/Kg may occur. Cassava is
widely consumed in Kenya.



CHAPTER IV
FEEDING OF INFANTS AND YOUNG

CHILDREN IN KENYA

Overview

" •• children given proper food, grow well, and in a specific
measurable pattern, whereas under conditions of deficiency, their
growth and development is impaired even as early as during pregnancy."
This was said by Dr. Maletnlema during the 27th Session of the WHO at
Brazaville in September 1977. This statement and knowledge is not new.
The United Nations Assembly in 1959 established the charter of the
"Declaration of the Rights of the Child" which stipulated the rights of
the child as including "maternal protection and family care; health care
and protection against disease; adequate nutrition and'shelter; educa-
tion; play and recreation; social protection and special care for the
physically mentally and socially handicapped children." In short as
Jackson in 1979 put it,--"One of the unspoken human rights is the right
of a child to be 'well-born,' 'well-fed' and 'well raised'."

Most technologically less developed countries (LDC's) are plagued. .

with nutritional deficiency diseases. The etiological factors are many
and vary from country to country and region to region within the same
country, mainly influenced by the cultures and traditions of various
people which determine their food tastes and preferences. Many factors
have been blamed for the occurrence of severe undernutrition in LDC's,
such as ignorance, food taboos, poverty, high prevalence of infections
and parasitic disease, inappropriate income distribution, and others.

94
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Whatever the causes are, the result is reduced intake in quantity and
quality and consequently various degrees of undernu~rition and malnutri-
tion. It has been shown that actual food intake correlates highly with
actual nutrition status (assuming no disease states interfere with
digestion, absorption, and biological utilization of the food eaten),
for individuals as well as populations. Another undeniable fact is that
in every society however traditional or developed it is, there are
available local foods that, when supplied in appropriate mixtures,
amounts and frequency, satisfy the complete nutritional needs of the
infant and young child, without having to resort to the can or the
packet (Latham, 1979).

Traditional Child Feeding Practices

Traditionally child rearing was a social phenomenon'with minor
variations between tribes. Infants were looked after and fed by either
the mother, older sibling, grandmother, other relatives in the extended
family, or a villager. The infants were breast fed for well over two
years being supplemented with a carbohydrate paste, or porridge whose
consistency depended on the age and ability to chew and swallow. The
older children played and ate in any home in the village whenever food
was available, often eating fresh foods from the garden like bananas,
sugar cane, cassava, sweet potatoes, or wild fruits, insects and birds.
Though unpredictable, this pattern of feeding had advantages. Larger
quantities of diverse foods were consumed, increasing caloric intake and
quality as regards protein, vitamins and minerals. This system of child
rearing also insured against starvation from poverty.
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Available Information on Child Feeding

A number of field studies designed to investigate maternal and
infant feeding practices in some parts of Kenya have been performed.

In western province, a study carried out by Ojiambo (1965) on
maternal and infant dietary habits led to the conclusion that most of
the customs and taboos pertaining to diets of mothers and infants were
dying out. A further study by the same author conducted in 1966-67
among the Abasamia (same tribe) to investigate the extent to which the
traditional practices were infact still being observed, the results
indicated rampant superstitions and prohibitions of many foods for the
pregnant women often with no apparent known reasons. The foods included
ripe bananas, lungs of animals, eggs, and wild animals. Foods like
meat, fish, peas and beans were considered good for the pregnant woman.

"For infants, more foods were prohibited than were accepted. Meat
was expected to make infants greedy, while eggs would delay walking.
Many foods were excluded, with the exception of porridge and starchy
foods. However, breast milk was considered best for the baby and infant.
Among the Abasamia interviewed, 50 percent supplemented their infants'
by six months but continued breast feeding to about two years. The
added foods were mainly carbohydrates.

Among the Luo and Gucii of Nyanza province there has been a gradual
.change of food habits, partly due to western influence, and loss of

traditional child rearing practices (Amo10 ,1979). Kenyan Luo contri-
buted 10 percent of all malnourished children attending the Nutrition
Rehabilitation Unit, Mwanamugimu, Kampala between 1965-67. Amo10 points
out that bottle feeding has to a large extent replaced breast feeding,
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coupled with delayed introduction of solid foods. Similar food taboos
noted among the Abasamia also exist among the Luos and the Gucii.

r,10stof the infant feeding studies done in Kenya have been conducted
in Machakos District of Eastern province, mainly by the Medical Research
Center and the Department of Community r,1edicineof University of Nairobi,
Van Steenbergen et al. (1978) reported a study of 183 children of up to
36 months of age in five sub-locations of Machakos district. The results
indicated that most children were exclusively breast-fed for one to four
months, after which some form of supplementation was initiated. Breast
feeding stopped at 16-24 months. The method of breast feeding was on
demand of the child. They demonstrated no psychological barriers to
breast feeding. The number of breast-feedings per 12 hour (during the
day} dropped with age (see Table 23).

Table 23. Number of breast-feedings per
12 hours.

Mean Number Age
7 0 to 3 months
6 4 to 6 months

4-5 7 months to 1 year
3 1 year to 2 years

Source: Van Steenbergen et al., 1978.

Only 6 out of the 64 infants were completely weaned before the age
of one year. Bottles were used for giving milk or porridge for infants
less than one year. The energy intake of the studied children were
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86% before six months; 90% (7 to 18 months), and 90% (19 to 36 months)
of the recommended intake.

Protein intake was adequate but iron, calcium and riboflavin were
below recommended daily allowances. They concluded that qualitatively,
these children showed a favorable feeding pattern, however they recommend
higher energy intakes by earlier introduction of solid foods. Similar
recommendations were made by Jansen et ale (1979) and Stephenson et al.
(1979).

Central Province is a high potential area agriculturally. Various
cereals, legumes, fruits, green vegetables and animal foods are grown.
Korte and Simmons in 1969 in the Mwea Tabere Irrigation Scheme found
that out of 107 families interviewed, 76% had eaten maize, 20% legumes
and 2% potatoes. The foods that had been fed to the children up to
six years of age were as shown in Table 24.

,
Table 24. Foods fed to Mwea Tabere Children.

Number of Children Type of Food
68
39
23
4
2
2
1

139

Maize flour
Bananas (green)
Legumes
Mil k
Vegetables
Tinned food
Egg and pumpkin

Source: Konte and Simmons, 1969.
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In a large coffee estate of central province, Rohdal et ale (1968)
found that 55 percent of the infants were no longer being breast fed by

·one year of age; however by three months of age 38 percent and six
months 85 percent of the children were already on some form of supple-
ment which was a carbohydrate rich food for 57 percent of infants.
In Thika, a highly urbanized district in 1977, Mbungu's findings were
similar. However in this case 35 percent of 335 infants were fed on
lactogen, a commercial product. Sixty-five percent of infants who
received artificial feeding were fed with the bottle. At the weaning
time, 69 percent of infants were weaned on Cerelac, another expensive
infant cereal. These findings suggest a marked shift to artificial
infant feeding using commercial foods with a corresponding reduction in
rate and duration of breast feeding.

Breast Feeding

Breast feeding deserves a special brief discussion because of the
important role it plays in infant nutrition in any country, and
particularly in less developed countries. It may be said that good
nutrition of the mother and child is critical for the adequate develop-
ment of the child and appears to be important for his health in latter
life. Adequate nutrition during intrauterine life is critical for the
birth of a healthy baby with a good prognosis. Breast feeding of that
infant appears to be valuable because of the superior nutritional
content of human milk, the emotional and appetite-regulatory experience
of suckling the breast, the freedom from intercurrent infections and the
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infertility in the mother associated with full lactation. Once Ursula
Liebriuk wrote:

. . . The trend to separate mother and baby has gone on
for centuries, in European societies. No other society
has developed a pram, or developed a fashion which makes
it almost impossible for a mother to feed her baby, yet
these things can be found in our society for several
centuries. Wet nurses for instance are a European
invention. They preceeded the baby food industry which
infact grew out of this concern of our society to get
women away from their babies. . . . The breast has been
looked upon as an erotic symbol for men to play with not
for babies to feed upon. This is one of the fundamental
changes we ought to try make in attitude.

More information is coming out now regarding the superiority of
breast milk to cows milk or formula. A symposium on breast feeding
sponsored by WHO 1978, endorsed the view that human milk represents the
optimal adaptation to the needs of the child in the perinatal period,
(Roger and Vahlquist, 1978). A study by Alan and McLean '(1980), has
shown that infants exclusively breast fed for more than ~ months grew
well, and remained above the 50th percentile of U.S. standard. Breast
fed infants tend to utilize iron and zinc better than the artificially
fed. A major advantage of breast feeding is the protection against
infections, first by avoiding use of contaminated utensils and feeding
bottles, second by the presence in the milk of host-resistance factors.
Table 25 shows the host-resistance factors present in human milk.

This protection is greatest with infections acquired through the
gastrointestinal tract, and in the newborn period (Kabara, 1980).
Breast feeding protects against other diseases associated with cows
milk; formula lexcess or deficiency of micronutrientsl; the bottle
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(dental disease) and those conditions although not sufficiently investi-
gated that do occur more frequently in the bottle fed infant like, acute
necrotizing enterocolitis, sudden infant death syndrome, infan~ile
obesity, infantile marasmus and various psychological disorders that
affect the mother or infant.

Table 25. Host-Resistance factors in human milk.

Components Proposed Mode of Action
Protein Macromolecules

Irrrnunoglobulins IgA for the gut
Complement C3' C4
Lysozyme

C3 fragments have chemotactic, opsonic and
anaphylatoxic activity
Lysis of bacterial wall

Lactoperoxidase Oxidation of streptococis
Anti-microbial by chelating iron,Lactoferrin

Humoral factors
Leukocytes

Polysaccharide Growth
Factor of L Bifidus

Phagocytosis, cell mediated immunity, product
of IgA, C4' C3' Lysozyme and Lactoferrin.
Production of Low pH which lead to interfer-
ence with organisms.
Perturbation of bacteria and virus
membranes.

Lipid Factors
lFatty Acids and
Monoglycerides)

Source: Kabara, 1980, Nutrition Reviews 38, 2.

Trend in Breast Feeding in Kenya

The latest available figures in Kenya (National Nutrition Survey,
CBS 1978/79}, indicate a gradual decrease in rates and duration of
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breast feeding more pronounced in the urban than rural areas. They also
show that those infants breast fed for longer periods (one year or more)
tend to be more stunted in growth. This can be explained by a failure
of supplementation~ and perhaps the fact that mothers from poorer families
tend to breast feed longer than those from better off families (Figure
8) •

The mean length of breast feeding in the rural areas was 14 months
whereas that of the urban areas was 10 months. Nyanza province mothers
breast fed longest~ that is over 15.2 months while coast mothers breast
fed shortest with mean length of 9.3 months. In all rural areas 97%
were breast fed for at least 3 months, while that figure for urban areas
was 85 percent (see Table 26).

Table 26. Length of Breast-feeding for Rural and Urban Kenya~ Cummula-
tive Percentage of Children

Breast fed for Rural Urban
(months) Kenya Kenya

3 1.7 10.6
6 4.6 25.9
9 15.1 45.9

12 28.8 59.1
15 60.2 82.2
18 74.2 88.4
21 87.9 95.1
24 89.7 95.8

Still breast fed 10.3 4.2at 24 months

Source: Child Nutrition Survey, CBS, 1978/79.
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Figure 8. Proportion of children receiving supplementary food by age
in rural and urban areas.

. !7,:~40
,

-.",J 30

100r--.---r--.---r-~---r~~~;==i==~~~~---r--__'X---
/X-

/'Ii:'"

X/
/

/
/x

/
/x

~I'0,;;.i
x

I
I
I

/
/

/
,J(

'/

20

receiving
ao supple"'entary

food.

70

60

50

2 3 4 5 6 7 a 9 10 11 12 13 14
AGE (Months)

Source: Child Nutrition Survey, CBS, 1978/79.

The main ingredient of the supplementary food was maize for both
rural and urban areas with the proportion of those using mainly maize
ranging from 55.2% to 95%.

Iatrogenic Effects

It is my view that a major role of the health workers and their
supporting staff in medical institutions and the community is to educate
the people on the best use of the services, and resources at their
disposal to improve their health. All too often we misinform, create
confusion, and even encourage adverse practices, especially in nutrition.
We allow inappropriate advertizing of formula, of drugs, and of unreal-
istic feeding methods. We encourage bottle feeding in our hospital
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nurseries; and use formula instead of expressed breast milk; we some-
times encourage separation of the infant from his mother. A more active
and informed role in the field of infant nutrition is required by physi-
cians and nurses (Patrice Je11iffe, 1977).

Commerciogenic Effects

The profit motive of the commercial companies is undeniable. The
multinationals have opened subsidiary companies and packaging plants all
over the LOC's, understandably where there is cheaper labor, expanding
markets, and a vulnerable population (Stapleton, 1975). A large propor-
tion of their budget goes into promotion. It is unrealistic to think
that these multinationals should not seek profits and satisfy their
share holders. In the same token it should be realized that the health
and nutrition rights of the infant should not be jeopardized by commer-
cial interests. Stapleton wrote:

••. Why has the delivery of milk from the outside led
to an increase in malnutrition? Is it because the minis-
ters, doctors, army officers and directors of companies
are educated and rich enough to use the tins properly?
They can prepare the food in a hyiegenic way. They
can afford to buy enough milk to use it in the right
concentration. So their children are growing well and
their wives can abandon breast-feeding. Can one blame
the uneducated poor masses for following the example?
But they can not keep the bottles clean, they over dilute
it, they give it in preference to breast-feeding. Most
of these children get diarrhea and vomitting, they become
malnourished, they die! •

The problem here is a conflict of interests. On one hand the
children and their health, on the other, a small minority of powerful
people interested in profits. In between are the health professional
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and others interested in child nutrition and health. There has to be an
honest dialogue between these camps and compromises have to be reached
which result in good nutrition and health for infants.

Economic Importance of Breast Feeding

Various researchers have attempted to ellucidate the economic
importance of breast feeding (Berg, 1973; Habicht et al., 1975; Reut-
linger and Selowsky, 1976; Lamin et al., 1977; Butz, 1977 and Popkin,
1978). Although some aspects of this type of analysis are difficult to
put in monetary terms ,such as cost value of freedom from disease and
well being; value of goods used; persons time opportunity costs, there
is overwhelming evidence that breast feeding is far cheaper and associ-
ated with far more short term and long term advantages than cows milk or
formula feeding. Breast milk comes "ready to feed" and equipment needed
for its delivery is supplied free; the goods cost is only for additional
food the mother has to eat to produce the milk. The value of time
spent on breast feeding, opportunity cost in terms of actual or predicted
wage of the mother is not great, especially in the rural· areas (Almroth
et a1., 1979}. Table 27 gives figures from Kenya, Tanzania and India to
illustrate the cost of artificial feeding relative to wages. Although
the minimum wages have increased since 1964 for Tanzania and 1976 for
Kenya and India, the cost of milk and formula has also increased.
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Table 27. Cost of artificial feeding relative to wages

Approx.
~-1onthly

Wage
Cost of
Formul a
or Mi 1 k

Required Average
Propensity to
Spend on Hil k

Percent
of Wage

Tanzaniaa 1964
(Latham)

Kenya-a 1976
(Latham)

Indiaa 1976
(Reutlinger& Selowsky)

132 Shs 68 Shs 0.51 51

150 Shs 88 Shs 0.58 58

120 Rs 91.5 Rs 0.76 76

a. Tanzania and Kenya, data based on cost of manufactured powdered
formula, India data based on cows milk, for· one infant per month.

Weaning Foods

The higher prevalence of infections; diarrhea and vomitting and
protein energy malnutrition associated with the weaning period has
already been discussed. This problem is compounded by several factors
related to the type of weaning foods used.

Firstly, there has been a gradual replacement of the traditional
.weaning diet by the manufactured weaning foods. Each tribe in Kenya had

peculiar weaning practices which when adhered to, ensured satisfactory
nutrient intake despite many taboos and prohibitions. 'The change to
commercially manufactured foods meant increased risk to infections and
malnutrition due to factors already discussed.

Secondly, there is a false belief that certain foods are tonics and
lead to better growth and healthier children. Such are glucose solu-
tions; ovaltine; cocoa; ujiplus and others. These foods and beverages
may contain some vitamins and minerals which further raise their cost.
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The main problem is that these foods do not contain all the essential
nutrients and that they are never taken in large enough quantities to
supply adequate amounts of whatever nutrients they contain. A lot of
money is spent on foods and beverages that are not appropriate to meet
the nutritional deficiency problems in Kenya.

A third major problem is related to the consistency and energy
value of the weaning foods and those given to the toddler and the pre-
school child. The diets tend to be mainly carbohydrate, and bulky, and
are consumed about once or twice a day. The in between snacks tend to
be filled by a similarly carbohydrate porridge. Although these foods
are nutritionally sound, it is difficult for the weanling, toddler or
preschool children to consume enough to satisfy his energy needs. More
frequent feeding, with less bulky, but higher energy (added oil or fat)
foods would be desirable. However these are more expensive. An effort
to make a cheap, weaning food has already been made 'by Alwick (1977).

Summary of factors associated with inappropriate child feeding
practices in Kenya today are presented below:

1. An evident transition from the more traditional child
rearing practices, to more commercialized western
oriented practice is occurring. The persistence of
some food taboos and prohibitions in the face of a small
number to choose from, coupled with culturally engraved
tastes and preferences of the various people of Kenya
make this transition very confusing.
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2. A progressive fall in rate and length of breast feeding
more in the urban areas but spreading fast to the rural
areas.

3. Inappropriateintrafamily food distribution sometimes
discriminating against the infant and young child in
quality and quantity.

4. Ignorance--in relation to the use of available l~cal
foods especially at the weaning period coupled with

- late introduction of solid foods with high energy content.

5. The Commerciogenic effects such as inappropriate
advertising and promotion targetted to the poorer more
vulnerable sector of the society.

6. Poverty: unemployment; lack of land or other means of
production; unequal distribution of income; inflation
and general rise in cost of living has left many
Kenyans very poor. So poor that they cannot get enough
food to satisfy their daily nutrient needs. The
inevitable result is undernutrition.

7. Problem of priorities in expenditure between food and
non-food items such as radios, cars, clothing, and the
rest goes into alcohol for one member of the family.

8. Kenyan population is rising fast, with a high Dependency
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Ratio.1 The latest estimate as per 1979 census was
3.92 percent per annum, which means more mouths to
feed, especially in the high risk groups.

1.

There may be non-dependent people over the age of 65 yrs and
dependent people between 16 and 65 years.



CHAPTER V
FOOD PRODUCTION AND CONSUMPTION

The immediate cause of undernutrition is inadequate food intake
both in quality and quantity. This in turn is usually due to lack of
food in the household, regionally or at the national level. Many factors
lead to this sequence of events. Among these are food production at the
national, regional and household level, the household purchasing power
and the intrafamily food distributiono Little is known about intrafamily
food distribution as a factor contributing to malnutrition.

Kenya as noted above is basically an agricultural country, with
close to 90 percent of the population living in the. rural areas, and
involved in agricultural production in one way or anpther. As is noted
in the current 4th, 5 year Development Plan for Kenya (1979-1983),

Iagriculture will continue to be Kenya's most important activity for a
long time. During the Development Period ending 1978, agriculture had
the highest development expenditure with an annual growth rate of 21.1
percent. It is important that the sector of the population that is

-involved in agriculture, is the same sector that suffers more from the
problems of unemployment, malnutrition, disease and illiteracy. Thus
the Plan's main o9jectives "•.. are designed to offer particular
benefit to the lower income groups, .•. through poverty alleviation,
agricultural growth, improvement of the balance of payments, reducing
unemployment, conservation of natural resources and institutional effi-

. 110'
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ciency" (The interested reader will refer to the 4th Development Plan,
Republic of Kenya).l

Food Production

Most of the food production occurs in the high potential areas, the
central and south west of Kenya where there is usually ample rain fall
and fertile land. These are the areas where most of the population
lives~ The food consumed in most households in rural areas is self
produced, therefore making land ownership by every household almost a
necessity. Thus, the government of Kenya hopes to increase access to
land through the subdivision of larger mixed farms in high potential
areas and through swamp drainage and the development of valley bottoms;
irrigation schemes and similar programs. Whereas cash crop production
has been emphasized tremendously, food crop productibn is also receiving
emphasis as without adequate domestic food production, Kenya will depend,

on imported foods. Fortunately, except in situations of drought like
that which occurred in late 1979 to 1980; Kenya produces enough food to

. feed her population. National and intrafamily food distribution needs
scrutiny. Table 28 gives the main agricultural food crops and the
average production per head per day in 1973.

Although animal production in Kenya is highly developed relative to
the other sub-saharan countries of Africa, the mean per capita supply of
animal products was low, as reported by Kasper et al. (1965).

In addition to foods produced within the country, and those that
are imported to augment locally produced foods, Food Aid has been accepted

1. Planning for Progress: Our Fourth Development Plan 1979-1983,
printed by The Government Printer, Nairobi.
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in Kenya to assist during periods of severe shortages as would occur
with national disasters like draught or floods especially in the drier
areas of the country. The long term effect of food aid on our own food
production and development efforts may be negative and needs to be
scrutinized.

Table 28. Main food crops and the average production per head per day

Commodity 1973
Production
per Head per
day (grams) Remarks

Maize
Rice

270.000 mT
34.000 mT

57
7.2

Principal staple
Produced in irrigation
areas

Wheat 144.000 mT 30 High export potential:
prices not competitive

Mi llet 300.000 mT
(1970)

63 All consumed locally,
staple for pastoral
people

Sugarcane 90.500 mT
(1972)

Barley
Pulses

22.400 mT
270.000 mT

4.7
57

Foreign-operated firms
Kidney beans etc.,
1ittle soya

Groundnuts

Potatoes

4.000 mT
(1972)

195.000 mT
600.000 mT
450.000 mT

8.4

Pineapples
(1965 )

26.000 mT
(1970)

41
126

95
5.5

Manioc
Yams

Source: Modified from Food and Nutrition Summaries for countries of the
African region, Vol. 1 and 2. WHO, Regional office for
Africa, Brazaville, Congo, 1976 AFR/NUT/77.
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Food Consumption

It is generally accepted now that when the RDA for Energy is met,
that of many other nutrients including protein will be met (provided the
diet is balanced). Sukatme in 1978 suggested that RDA as calculated by
FAO tends to overestimate nutritional requirements by ignoring intra-
individual and inter-individual variability. The suggested minimal
nutritional requirement to be 10-15 percent below the average FAO, RDA.

Keller et al. (1965) working at Ichunga and Kiamariga in Kenya,
found that there was a high correlation coefficient between caloric
intake and other nutrient intakes.

Table 29. Correlation between caloric adequacy and adequacy of other
nutrient intakes .

Other At 100% Caloria Adequacy
Nutrients r ' b ± S.D.
Protein 0.76 1.23 ± 0.13
Calcium 0.16
Iron 0.82 1.58 ± 0.14
Vitamin A 0.05
Thiamin 0.92 4.97 ± 0.90
Riboflavin 0.85 1.58 ± o.n
Niacin 0.86 1.21 ± 0.09
Vitamin C 0.10
a. b = Slopes of regression of adequacy for protein, iron, thiamin,

riboflavin and niacin. Regression coefficients were established by
regressing nutrient adequacy against percent adequacy for calories.
The resulting regression coefficients indicate that the intake of
protein, iron, thiamine, riboflavin and niacin increase by more than
proportional increases in caloric intake. Consequently we would
expect that at 100 percent adequacy for calories the intake of pro-
tein, iron, thiamine, riboflavin and niacin would be more thanadequate.

Source: Keller et al., 1965.
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Based on 1973 food production data referred to above, Table 30
gives the energy supply from protein and fat derived from various food-
stuff.

Table 30. Nutrient supply per head per day

Foodstuff Kilocalories Proteins
(g)

Fats
(g)

Cereals
Starchy foods
Sugar etc.
Pulses, nuts, seeds
Other vegetables
Fruits
r~eat
Eggs
Mil k
Fish
Oils and fats

1347
281
128
237
15

5
107

2
70
6

45

35.6
3.5

13.9
0.6

14.6
0.9

2.6
0.1

8.1
0.2
3.9
1.1

8.1
0.2
4.1
0.1
5.1

Total
of which animal

2243
202

67.9
13.3

34.8
14.5

These figures indicate that the overall nutrient availability is
adequate, however, aggregate mean figures such as these do not tell us
anything about the actual consumption of nutrients by for example the
poorest segment of the population.

Information regarding food consumption is difficult to get. One
relies on recall methods which have low but positive correlation with
actual food intake. Food records are difficult to use in the field.
Nevertheless the food consumption data are essential for planning
purposes.

•
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Food Poverty in Kenya

Of note is the work by Thorbecke and Crawford (1974-1975), who
described an analysis of Food Poverty in Kenya as part of the ongoing
Integrated Rural Survey of Kenya. Their findings led to the observa-
tions 1 that:

1. there are significant inter-province differences in actual
average food consumption and in the share of consumption
of own-produced rather than purchased foods;

2. the distribution of food consumption per household
is positively skewed, as can be inferred from the notice-
ably lower values for the median as compared to the mean;

3. the percentage of households in each province falling
below the food poverty line ranges from 18 percent in
central province to 48 percent in Coast Province,

, 2
averaging 25 percent for the country as a whole.

4. the absolute number of food deficient households is sub-
stantial, about 376,000 households (within the study
area), with the bulk of these contained in Western and
Nyanza provinces.

One difficulty which these finding face is that food consumption
is presented in adult equivalents. Children are not small adults.

1. See Appendix 1 for Average Food Consumption data for small holders
per adult and per household compared to Food Poverty line, by
Province, Thorbecke and Crawford, September 1979.

2. The same analysis showed that the national average of 30 percent house-
holds fell below the poverty line for total household consumption.
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Their food consumption patterns; energy and other nutrient requirements;
food taboos and prohibitions; use of infant formula and dairy products
are all so different from those of adults, that the analysis may not be
directly applicable to children.

An analysis of geographical pattern of household food consumption
per adult was done. The results are presented in Figure 9.
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Figure 9. Geographical Pattern of Household Food Consumption per Adult.
Source: Kenya Integrated Rural Survey 1974-1975.



117 .

From Figure 9 it is evident that the areas of apparent food poverty
coincided with the areas already noted above, to have higher prevalence
of PEM according to the Child Nutrition Survey report 1978/79, CBS.
Other significant findings of the Thorbecke and Crawford analysis were
that only in a few areas was there uniform food poverty in Kenya, and
that on the whole the tendency is for poor households to be scattered
among better-off households. Some of the food poverty pockets are in
the high potential areas, with high incomes from cash crops, such as
coffee, tea and sugarcane. In these fertile areas there is severe land
pressure. The fathers land being divided into plots (for surviving
sons) that are too small for the new family. Other reasons for food
poverty in high potential areas include a conflict of priorities, money
being spent on alcohol and not on food.

One problem with Thorbecke's data is that comparisons could only be
done between provinces. However there are major differences between
districts, divisions and even locations of the same province. For
instance the Rift Valley province includes very high potential area
agriculturally around Nakuru, and close to desert conditions in Turkana.



CHAPTER VI
NUTRITION RESEARCH

Rationale

To many nutrition research may be considered waste of scarce
resources which could better be channelled into programs for feeding the
many that are hungry and underfed. To others, a nutrition intervention
program must be justified by a cost-benefit analysis. Often following a
well planned pilot project. Between these two extremes is a multitude
of uncommitted people. However, those who have in any way been involved
in activities geared to improving nutrition status of individuals or
communities may agree that an accurate community diagnosis of malnutrition
is a prerequisite to planning an effective intervent10n. Traditionally,
planners at the national level have used biometrics, that is, epidemiolog-

,
ical procedures concerned with analysis of data assembled from existing
sources such as morbidity and mortality data. Biometric data however is
of varying relevance, incomplete in detail and insufficient in quantity
(Gordon, 1976). Deaths from malnutrition are often ascribed to other
causes and vice-versa. In most LDC's, within the health systems, there
is continuous data collection from patients histories; children are
measured and results recorded; diagnosis are made and recorded; morbidity
and mortality records are kept; and monthly or yearly reports are made
to the headquarters. The problem however is that this information is
not in an utilizable form. An analysis often takes years and by the

118
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time it is ready, the information is out of date. The records are very
bulky and useful information is lost ina mass of paperwork. There is
need to develop an efficient reporting system, that can yie1~ essential
data quickly and efficiently.

Nutrition surveillance and intermittent nutrition surveys on the
other hand allow for the collection of original information within a
population living under natural conditions. These methods when well
designed are more relevant and yield more accurate information, but they
are much more expensive. Information collected in this way may include
mobidity and mortality data, use of health and social services; socio-
economic data; food production, distribution and consumption data;
anthropological data in addition to anthropometric, .and biochemical
measurements that can be made. Field trials to assess the applicability
of given interventions are an essential part of nutrition research.

Another major area of nutrition research is that which is conducted,

in the laboratory. This includes physiological and,biochemica1 aspects
of human nutrition; nutritional pathology, interaction of nutrition
deficiency and other disease processes; food processing and nutrification;
food analysis, and many other necessary research areas that can not be
conducted in the field.

Nutrition Surveillance

A commonly accepted definition of food and nutrition surveillance
is lithe permanent and regular process of compiling, analyzing and dis-
tributing the necessary information to maintain an up-to-date knowledge
of the production, provision, distribution and consumption of foods as
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well as of the nutritional status of the population; to identify its
changes, causes and tendencies and predict its possible variations, in
order to decide in time on the preventive or corrective actions according
to the casel! (Jaime Ariza, 1976). Further to this definition Bengoa
(1976) emphasized the role of Preventive Nutrition Surveillance, as the
means of collection and analysis of indicators that can predict the
possible deterioration of the nutritional status of the populations, and
not only on the indicators that mark the history on the actual situation.
Although the above defi~ition of nutrition surveillance does not include
courses of action to modify a situation, it is desirable that the
government develops a system that can respond quickly in providing
financial, manpower and other requirements to modify the situation.

A Surveillance systems main goal is to provide information for

government ministries and non-governmental organizations. It should be

planning, and for monitoring ongoing programs. It is essential therefore
that nutrition surveillance is multisectored, involving all the relevant

as simple as possible, easy to apply and capable of being established as
a routine. Due to manpower shortage, the surveillance system must also
provide service; have a broad coverage and utilize the cadre of workers
needing least training (Blankhart, 1971; Burgess, 1976). The methods
should be simple, rapid, reliable and valid to reduce false-positives.
The indicators used may be indirect, such as vital statistics; climatic
data; agricultural production data; sociological data; and disease
patterns data; whereas the Direct indicators would include food produc-
tion and food consumption data from dietary surveys; Nutritional status
surveys data which would include sociological, Clinical, Biochemical and



Anthropometric data. While ongoing changes can be assessed by continuous
surveillance; long term effects of development and nutrition programs
can be assessed by nutrition status surveys at regular intervals; of say
five years.

Past experience has shown that it can be predicted with the highest
probability that disasters will continue to occur. The chief uncertain-
ties are nature, magnitude, timing, duration and location of the disaster.
To avoid unpreparedness a nutrition surveillance must serve as an "Early
Warning System," utilizing such data as population changes, meteriological
changes, crop failures, national disasters, disease patterns, deteriora-
tion of nutritional status of children etc. and not wait for changes in
prevalence of kwashiorkor or nutritional marasmus. An 'early warning
system will avoid frustration of releif efforts.

Another important aspect of a surveillance system is the use as far
as possible of the data already available or that is being continuously
collected, rather than establihsing a new data collectlon system. Often
however simplication and improvement on the reporting system may be
required. A lot of information is lost in masses of paper work filed
away in cabinets in Health Centers, Hospital and headquarter offices. A
simple chart that can be used by the lowest cader of health, social, or
agricultural extention work, whose contents can be easily understood and
analysed is a lot more useful than lots of detailed information that can
not be used.

To complement the activities of a surveillance system, would be a
nutrition survey team capable of mounting a quick survey to assess the
magnitude of a recognized problem, as well as logistic, manpower, and
other resource needs to alleviate the problem.
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Nutrition Research in Kenya

Many organizations have been involved in some form of food and
nutrition research in Kenya. Most of the published results have been
quoted in this thesis. There has been no central organization responsible
for coordinating nutrition research in Kenya, however, with the formation
of Kenya Medical Research Institute, under the National Council of
Science and Technology, better coordination and control of medical
research will be expected.

Among the organizations presently involved in Medical Research are:
Medical Research Center, a unit of the Royal Tropical Institute of
Amsterdam, Netherlands, whose staff have conducted research in Machakos

.area as well as in other regions of Kenya. Most of their work has been
published in an English Language Dutch journal, Tropical Geographical
Medicine and in the East African Medical Journal. An extensive biblio-
graphy on nutrition research in Kenya was compiled by the late Dr.
Blankhart (1973). The government of Kenya plans to absorb Medical
Research Center into the Kenya Medical Research Institute.

The University of Nairobi, notably the faculties of medicine and
agriculture have been involved in nutrition research too. The faculty
and students in the departments of pediatrics,·obstetrics and gynecology,
community medicine, and those of food science and technology have on
going research activities.

The ministry of health has been involved in minimal applied nutrition
research in collaboration with international agencies; while ministry of
agriculture is involved in food production and extention research .•
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Various international organization have been involved in nutrition
research in Kenya. Such are the World Bank Worker Productivity studies,
(Latham, 1979); International Eye Foundation work on Xerophthalmia;
Overseas Development Ministry (ODM) in collaboration with the Ministry
of Health (Alnwick, 1979); and others.

The major nutrition surveillance activity to date is the nutrition
surveys conducted by Central Bureau of Statistics of the Ministry of
Planning, as part of the Integrated Rural Surveys started in 1974. By
the use of cluster sampling covering the whole country, and with the
expansion of the surveys design to include anthropological, socio-
economic, clinical, food consumption, environmental, and disease patterns
data,. important information will continue to be available. However, it
is not necessary to do such extensive studies every year, as little
change will be demonstrated. It is suggested that such studies be
conducted every five years, at the end of every five,year development
period. It is also essential that data be disaggragated to allow nutri-
tional status of districts and sub-locations, rather than just provinces
to be compared.

Priorities in Nutrition Research in Kenya

First and foremost the type of research to be conducted in Kenya
should be applied and action oriented, with an emphasis on identified
priority nutritional problems, and with necessary collaboration between
relevant governmental and non-governmental agencies. The current 5-Year
Development Plan for Kenya recognizes the need for basic research in
nutrition-related fields and coordination of research activities. A
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Nutrition Research Center under the Kenya Medical Research Institute
could satisfy this need. In addition pilot projects designed to deter-
mine the feasibility and effectiveness of given nutrition intervention
programs should be encouraged. Presented below are the priority areas
for nutrition research according to the author.

PEM

PEM is the most important nutritional problem in Kenya. We do not
have specific recommendations for rehabilitation of severely malnourished
children; we do not know the best method of delivering nutrition educa-
tion or at least we have not tried any under controlled conditions; we
have no specific recommendations for weaning foods; 'and we do not know
how to prevent declines in length and rates of breast feeding. We also
need to investigate the cultural, sociological, and economic determinants
of maternal and infant feeding practices.

Anemia

The importance of anemia as a cause of morbidity has been estab-
lished. Pilot projects at the district level beginning with areas of
higher prevalence of anemia should be started, combining education in
personal hygiene, excreta disposal, use of antimalarials and anti-
helminthics, appropriate dietary practices and use of available health
services.
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Vitamin A Deficiency

The controversy regarding the prevalence of xerophthalmia as a
significant cause of blindness has not been resolved. This must be
determined before the extent of the need for programs at a national or
local level can be assessed.

Endemic Goiter

Endemic goiter control is relatively easy if most of the popula-
tion consumes iodized salt. T~is is not so in Kenya, as a lot of non-
iodized salt is packaged and distributed in Kenya. In order to solve
this problem and possibly facilitate legislation against sale and distri-
bution of non-iodized salt, information regarding importation, distribu-
tion and consumption of non-iodized salt is needed. '

Nutritional Rehabilitation

The roles of institutional versus home rehabilitation, psychologi-
cal support and stimulation of the malnourished child to facilitate
recovery need evaluation. This is particularly important because the
Kenya Government spents a lot of money supporting nutrition rehabilita-
tion centers.

Primary Health Care

Kenya is committed to attaining health for all by year 2000. We
have adopted a two-pronged approach; first by decentralization and
diversification of the traditional health services; and more importantly
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developing a primary health care service. Preliminary work by Dr. M.
Were has yielded encouraging results. Further applied research in the
delivery of primary health care is needed.

Nutrition and Infection

The interaction between nutrition and infection is a complex one.
The high prevalence of infections such as malaria, measles, whooping
cough, tuberculosis, schistozomiasis and a host of intestinal para-
sites make. it necessary that their nutritional effects be investigated,
and benefits following their control determined. The relationship of
malnutrition and effectiveness of immunization against such diseases as
measles is not clear.

Other priority areas include the determination of nutritional
implications of development projects such as urban housing, resettlement
schemes, sugar estates, irrigation schemes, and others.

I

In view of the foregoing discussion, presented below is a, proposal
for a Nutrition Research Center, a result of deliberations by representa-
tives,of the Ministries of Health and Finance and Planning; Nairobi
University departments of Pediatrics and Food Science; National Public
Health Laboratories; Medical Research Center; and Kenyatta National
Hospital. For participants, see acknowledgements.

Proposal for a Nutrition Research Center Within
the Kenya Medical Research Institute

Broad Objective

To undertake Nutritional research, relevant to the developmental
goals 'of Kenya, the results of which may be used for short term and long
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term planning; and to further medical/nutrition knowledge through
research in food and nutrition.

Specific Objectives

1. The center will perform field and institutional surveys to
determine the nutritional status of various populations and
endeavor to determine the causative, associated and precipitating
factors of various nutritional deficiency diseases for the
different regions of Kenya;

2. Perform pilot projects to determine feasibility of action
programs designed to alleviate identified nutritional
problems, at the district level;

3. Develop with the collaboration of the Universities depart
ment of Food Science, Ministry of Agriculture, Ministry of
Industry and r·1ini stry of Health, low cost weani ng foods
for different regions of Kenya;

4. Liaise with Clinical Services in performing research in
Clinical nutrition in such aspects as treatment of severe
PEM, mineral and vitamin deficiencies; interaction of
malnutrition and other diseases especially infectious
diseases; and rehabilitation of various degrees of
malnutrition;

5. Determine the effects of malnutrition on growth and develop-
ment of children and on their mental and physical perform-
ance;
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6. Determine the nutritional values of all the available foods
in Kenya and make recommendations for their optimal use to
supplem~nt the Food Composition Table for use in Africa;

7. Liaise with the food quality control of the Hinistry of
Health in determining the quality and safety of foods
we eat in terms of chemical, pathogenic and carcinogen
contamination.

8~ Liaise with International and local organizations involved
in food and nutrition research in collaborative research
projects that are of direct relevance to the development
requirements of Kenya;

9. Develop a documentation and information system for research
results through the Kenya Medical Research Institute; as
well as distribute these results to various government
agencies for planning purposes.

10. Develop a simple and efficient reporting system for use by
the lower caders of nutrition workers to maximize the
use of this constantly available data.

11. The center will in collaboration with the University; the
medical training center; Ministry of Education; Ministry of
Health, develop curricula for teaching and training in
health and nutrition at various levels.

It is important to emphasize that cooperation between various
governmental and non-governmental agencies will be encouraged.
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Proposed Organizational Structure

The governments plan to absorb the Medical Research Center into the
Kenya Medical Research Institute by 1982, may form the nucleus of the
Nutrition Research Center. It is proposed that the Center would comprise
of seven sections: Medical (clinical/metabolic) Section; Food Science
and Technology Section; Surveys Projects and Data analysis section;
Documentation and information section; administrative section; Planning
section; and Manpower development and training section.

Medical Section

For cinical and metabolic studies to be possible, it is necessary
that this section be situated in Kenyatta National Hospital. Space
would be available for Experimental kitchen, small wards, laboratory and
depending on the scope of research a metabolic unit.

Food Science and Technology Section

Food cannot be separated in concept or practice from its prime
function of nutrition. A Nutrition Research Center therefore needs to
be equipped with a technical section capable of evaluating the composition
of local foods and diets; an ability to research on bioavailability of
nutrients in foods using experimental animals, as well as conduct quality
control studies.

•
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Surveys, Projects and Data Analysis Section

This important section will undertake field surveys according to
recognized need. The data collected will be brought back to center
headquarters for analysis. It will be staffed by people trained in
Nutritional epidemiology and backed by a statistician, and other support-
ing staff. Part of this section will be a Nutrition Survey team capable
of mounting quick cross-sectional nutritional status surveys as the need
arises. This section should take responsibility for nutritional surveil-
lance in collaboration with the relevant government and university
departments especially the Central Bureau of Statistics.

Documentation and Infonnatoion Section

Proper utilization of research results for trajning as well as for
planning, an organized documentation and information system is essential.

i

A duly qualified officer will be responsible for a library compilling
of publications, and distribution of infonnation to various organiza-
tions.

Planning Section

A planning officer will head this section, and work in consultation
with the sectional heads; head of the N.R.C. and the overall Director of
K.M.R.I.; but ultimately with the responsible government official in the
Ministry of Health •

•
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Manpower Development and Training

An experienced educationist, of university graduate level will be
required to coordinate local training for various caders of health and
nutrition personnel. It is hoped that as the center grows it will be
able to train high level nutrition research workers, and consequently a
teaching establishment will be necessary.

Administration Section

Often technical personnel in research organizations are tied down
by administrative duties which they may know very little about, or in
which they have little interest. It is therefore essential to have an
administrative section to run the whole center. It will be responsible
for supplies; security; control and provision of transport; supervision
and guidance of personnel; accounts; recruitment; and other supportive
duties.

The physical and manpower requirements for the 'proposed nutrition
research center can only be estimated in relation to the defined scope
of activities to be undertaken. A document detailing' these activities
and requirements has already been presented to the Director of Kenya
Medical Research Institute.

It is important to emphasize that nutrition research that is not
accompanied or followed by specific action programs is difficult to
justify under situations of scarce resources. However, since the govern-
ment of Kenya through the various ministries and the National Council
for Science and Technology will have a strong influence on the type of
research done, they will have access to the results and will be able to
utilize them for planning action programs and evaluating on-going projects.



CHAPTER VII
HUMAN NUTRITION POLICY: FOR

HEALTH AND DEVELOPMENT

Ideological and Ecological differences between nations make it
difficult to provide a universally accepted definition of a Food and
Nutrition policy. It may be just as well, since different nations have
different degrees of malnutrition, have different resources, and varying
political ideologies. It seems however, that the ultimate goal of any
nation should be to provide adequate level of nutrition for all its
people and one that will permit optimum health and energy for develop-
ment. A Report by an Interagency Consultative Meeting on National Food
and Nutrition Policies, Santiago, 19731, suggested a definition for Food
and Nutrition policy as: "The coherent set of pr tnotpl es , objectives,
priorities and decisions adopted by the state or government and implemented

i

by its institutions as an integral part of the nat iona l development
plan, in order to provide for the entire population, in a given time
food and other social, cultural and other economic conditions essential
to satisfactory nutrition and dietary well-being." If this definition
is acceptable for the situation in Kenya, it is therefore the obligation
of Kenya government and all the people that are able to influence policy
to develop a plan that will ultimately ensure adequate food for the
population both in qual ity and quantity, as well as the other social
amenities that go with an improved quality of life.

1. Interagency Consultative Meeting on Food and Nutrition Policies in
the Americas (1973). Report on Food and Nutrition Policies Docu-
ment SIAC/PNAN 1, Santiago, Chile, r1arch 1973.

132
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Berg et a1. (1973) like many other workers, have emphasized the
need for a mu1tisectora1 and interagency nutrition planning, backed by
strong political will and commitment, but the real improvement in nutri-
tion status of the target population depends on the implementation of
those plans by means of concrete action programs which reach the popula-
tion at the grassroots level.

In a political economy such as the one present in Kenya, Nutrition
planning may be viewed in the following manner and sequence:

1. Assessment of the nutrition status of the national popula-
tion, identifying the affected individuals, the at-risk
or vulnerable groups;

2. Identification of the Nutritional problems and the associ-
ated physiologic, environmental, cultural, and economic
factors;

3. Estimation of the national food requirements in relation to
the nutritional status goals set for the population;

4. Estimation of food consumption by various socio-economic
groups;

5. Estimation of the national food supply, food demand projec-
tions and the expected positive or negative food surpluses;
and finally;

6. Consideration of necessary action programs and policies for
the projections to become effective as part of an overall
development plan, and realize the nutritional goals.

For this to be possible, certain basic data are necessary, such as
socio-cultural, demographic, income distribution, food imports and
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exports, food production and consumption; availability of social services
and disease patterns data. It is with this realization that the Kenya

.Government established the National Integrated Rural Survey (NIRS) in
1974. Further improvement of the design and content of the NIRS will
continue to yield invaluable information essential for overall planning
in Kenya.

A WHO monograph Report No. 62 by Bengoa and Williamson (1976)
presents a conceptual scope of a National Food and Nutrition Policy (see
Figure 10).

The formulation and implementation of a NFNP thus requires collection
of data, analysis and diagnosis, identification of possible programs
alternatives, and formulation of a national food and nutrition policy;
integration into the National Development Plan, implementation of
projects and programs by sectional bodies e.g., ministries and most
important continuous surveillance, evaluation, amplifjcation and adjust-
ment of plans and programs in relation to identified changes.

Nutritional Implications of Kenya's
Population Growth

Available data particularly from the National Demographic Survey
(1977)1 shows that fertility has risen in Kenya, while substantial
declines in mortality, particularly neonatal and infant mortaility have
been achieved. The resultant effect of these two changes is an overall
increase in rate of population growth. Table 31 shows total fertility
rates for 1962, 1969 and 1977.

1. Kenya Statistical Digest, Vol. xiv, September 1978.
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National Food and Nutritien policyl

Nutrition Implications

t--i
Policies related to

food supply
Policies related to

food demand

-Food industry
-Food storage and
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-Food prices
-Supplementary feed-
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-Education of
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Policies related
to Biological
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-Infectious and
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-Food production
-International and

National food
trade

-Incomes

-Pregnancy spac-
ing and promotion
of lactation

-Other related
policies

-Population policy
-Other related
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-Physical activity
-Food intolerance
-Other related

policies

Figure lO~ Scope of a National Food and Nutrition Policy

1. Source: Adapted from Bengoa and Will iamson, WHO, ~1onograph series
No. 62, 1976. Also present in this monograph is their suggested
sequential steps in the formulation and implementation of a
food and Nutrition Policy.
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Table 31. Fertility per woman by menopause

Year
1962 1969 1977

Total fertility rate 6.S 7.6 a.t

The current fertility rate, equivalent to an annual population
growth rate of 3.92 percent means that the population of Kenya will
double in lS years, from the current total population of 15 million to
30 million. This is the highest rate of population growth in the world.
The implications of this IIdemogrpahicll explosion are great considering
the available resources. About 50 percent of the current population is
under 15 years of age, that is in the dependent age group. Until now,
the sharing of national resources has discriminated against children
partly because they comprise the non-productive group. This plus the
high perinatal, neonatal, infant and childhood morta'lity rates, the
inadequacy and maldistribution of health facilities for children, and
the fact that most of the morbidity and mortality among children are due
to preventable causes, have all created a certain degree of urgency in
finding ways of reducing the rate of population growth. Other problems
are availability of education, an increase in the landless population,
need for increased agricultural production to feed the population,
migration from rural areas to towns or from high density rural areas to
low density marginal areas with peculiar environmental problems and the
expected increase in unemployment already causing much concern in Kenya.
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By 1989, it is projected that the under five population will have in-
creased by 1,850,000 children and there will be 2,600,000 more children
of primary and secondary school age. A greatly increased investment in
health care, nutrition, education, agricultural production, savings,
etc. will be needed to meet the needs of this greatly increased child-
hood population.

The Multisectoral and Intersectoral
Nutrition Planning

The multifactoral nature of malnutrition requires that the solutions
be likewise multisectoral. As noted previously malnutrition occurs in
association with poverty, poor environmental sanitation, insufficiency
of food production or inappropriate distribution, inadequate health care
often with rampant infectious diseases and often with low literacy
rates. Kenya recognized at Independence that the three main evils she

I

had to conquer were poverty, disease and ignorance. To eliminate these
evils however requires a concerted effort from all government departments
as well as raising the concern of the beneficiaries at the grassroots
level, and enlisting their cooperation and participation in improving
their own welfare. It is difficult for planners to find the best ways
of achieving this. This is because little information regarding develop-
ment strategies at this level is available. It is for this reason that
money must be spent on applied research in development strategies.
These must have an appropriate cultural, sociologic, economic and scien-
tific basis. Often enough it has been tempting to build institutions

. that are not in proportion with the resources and development needs of a
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country. It is in this context that the need for a National Nutrition
Body within or under the auspices of one of the government departments
should be evaluated. The ultimate aim of such a body would be to develop
coordinated intersectoral planning in which appropriate political deci-
sions are made, coupled with peoples participation and properly using
the available human and physical resources so that the nutritional
status of the Kenyan people might be improved.

This need for intersectoral planning and coordination has for a
long time been recognized by international bodies, and by countries, but
the means of achieving this are difficult and elusive. One might suggest
that a possible beginning would be commitment to improving nutrition of
majority of the people, and political will. There are suggestions that
this may be happening in Kenya.

Politicians and senior civil servants in Kenya have in the past
made strong statements suggesting a government affiliated national
nutrition body. In 1973 Hon. Dr. L. T. Onyonka the .then Minister for
Health in a National Nutrition Seminar organized by Kenya Freedom from
Hunger Council and UNICEF, suggested the formation of II ••• a coordinated
organized set-up;" In the same seminar Dr. J. G. Likimani the then
Director of Medical Services (Kenya), recommended that ".•. a strong
national body be established and be given authority to coordinate all
the nutrition activities in Kenya.1I In 1976 in a Nutrition Planning and
Policy for Africa Seminarl held in Nairobi, Dr. J. Ojiambo M.P. pointed
out the lack of a coordinating body in the field of Nutrition in Kenya.

Later still, in February 1979, the Vice President and Minister of
Finance and Planning, Kenya, Mr. Mwai Kibaki, in his opening address for

1. Cornell International Nutrition Monograph Series No.5 (1977).
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the Regional Pediatric Congress held in Nairobi said that the Kenya
Government was planning to establish a National Nutrition Council.
These pronouncements by senior government official leave little doubt
that there has been concern for improving human nutrition in Kenya. One
of the ways seems to be by coordination of all the nutrition activities
by various government departments and non-government agencies. A National
Nutrition Body could serve this purpose.

The latest major development in this area is the establishment of a
Nutrition Planning Unit within the Ministry of Planning. This is good.
However the author's view is that each relevant ministry should have a
nutrition planner, and these planners would work in collaboration,
coordinated by a national nutrition body. In the final analysis, the
system that works for Kenya is the best for Kenya.

Strategies for Improving Childhood
Nutrition in Kenya

Identification of Nutrient Deficient Groups

Although mild to moderate malnutrition occurs allover Kenya, the
more severe forms occurs only in pockets as shown by the National Nutri-
tion surveys 1977 and 1978/79 (CBS). The 1974/75 IRS showed that the
nutrient -deficient groups were the small-holders with low household
incomes, mainly involved in subsistent farming, small holders who produce
cash crops with relatively higher incomes, the landless and pastoralists,
and the under or unemployed populations. The sector of the population
most affected by malnutrition in these groups are the preschool children,
pregnant and lactating mothers. The latest figures suggest that the
highest prevalence rates are seen in western, Nyanza and coast provinces.
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A continuous low cost surveillance system, complemented by intermit-
tent cross-sectional surveys are invaluable in providing greatly needed
information for planning.

Improving Supply and Demand for Food

The expectations of Kenya Government at the end of 1978, that the
demand for Maize would rise by 3.9 percent per year and an average
increase of caloric intake of 11% per year, and protein intake of about
22%, mainly due to a higher income elasticity of demand for animal
products within the current development plan, were frustrated by the
drlught of 1979/80. No figures are available to show the changes in
consumption patterns during and following this drought, but it is to be
expected that the shortages had marked effects on the nutrient intakes
of the most vulnerable groups.

It seems critical therefore that an early warning system with
appropriate trigger levels be established, utilizing; meteriological,
agriculture and marketing determinants to forecast a possible deteriora-
tion in nutrient intake~ The clinical changes follriwing reduced food
intake occur later and are much more expensive to monitor. This surveil-
lance system should also trigger action to prevent further deterioration
in identified factors before there is an increase in clinical evidence
of deficiencies and before deaths from starvation occur. There must be
a fool-proof system that avoids the bottlenecks of government bureaucracy.

Improving Food Supply

This is a complex activity that requires use of appropriate technol-
ogy, equitable land policy, increasing available arable land, proper
food storage and distribution, appropriate food pricing system that is
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encouraging to farmers and not too high for consumers. This is not a
problem of agriculturalists alone, but of economists, marketing experts,
financing experts, development experts as well as sociologists, not to
mention the politician who must be convinced it will work for his good
and the good of the people.

Improving Food Demand

This is closely associated with improved standards of living and an
increased purchasing power of the people. Various complementary actions
can improve foOd demand. Some of these are reducing unemployment, food
price control, equitable distribution of income utilizing such government
activities like taxation, minimum wages, food price subsidies (directed
to foods consumed by the poorer sector of the population) and other
activities like consumer education. There is no simple prescription for
this but the answer revolves around the best use of the available resources
for most people.

Poverty Alleviation

The theme'of Kenya's current Development Plan 1979/82 is "Alleviation
of Poverty." This recognizes the importance placed on income redistribu-
tion as a basic strategy for achieving social justice. Poverty allevia-
tion requires creation of income earning opportunities and provision of
basic needs including nutrition, health care, education, clean water,
shelter etc. Most of the poverty in Kenya is in the rural areas, so the
plan lays much emphasis on policies, programs and projects of rural
development. Specific goals to improve standards of living for Kenyan
people are available in 1979/83 Development Plan.
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Organizational Goals to Improve Nutrition

--Food and nutrition planning be part of the planning and
budgetary process of the government;

--Each relevant government ministry at all levels should
develop concern for the Nutrition status of the community;

--Nutrition implications of every program be assessed and
measures taken to include a nutrition component and comple-
mentary action to avoid detrimental effects on nutrition
status; and

--Proper machinery be established for developing a nutrition
pol tcy, 'its tmpl tmentat ion and evaluation.

Two major approaches have been recognized. A short term policy
that seeks to alleviate malnutrition in the severely affected while
protecting those at greatest risk, and a longer te~ one that included
overall government efforts in improving the standards of living of all
the people of Kenya. 'In either case a comprehensive and integrated plan
is necessary.

Nutrition Training

Traditionally~ nutrition training. has been restricted to the
departments of home economics in the minstry of agriculture or the
universities, and only to a less extent in the medical schools and
medical training centers. It is now recognized that nutrition is an
essential component of various training programs in health, agriculture,
social work, home economics, teachers training colleges, industrial
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training and all forms of training geared to improving health and living
conditions of the people.

For health workers, nutrition training in matters such as food
production, distribution, sociological and cultural determinants of food
consumption and dietary patterns, health and nutrition education,
physiological and biochemical basis of human nutrition, the relationship
of nutrition and disease and the relevant aspects of nutrition planning
as part of the overall health training is essential. These should be
taught at various degrees of depth for the different categories of
health workers to incude doctors, clinical officers, nurses, public
health workers, nutritionists, medical students in addition to the lower
caders like community nurses, nutrition field workers and the family
health field educator. Simple nutrition surveillance techniques, use of
locally available foods for weaning diets, preventl~n of various forms
of nutrient deficiency diseases and such like topics should be taught to
the various caders of health·workers.

Similary in agriculture, sociology, economics, education, and all
relevant government departments nutrition should be incorporated as part
of both formal and informal training programs.

Health and Nutrition Education

As distinct from nutrition training for workers, health and nutri-
tion education for the public is a major area of concern as it is com-
plimentary to the efforts of the nutrition trainers. Specific goals and
target groups should be identified and appropriate use of resources
made. Relevant targets would include parents, older children, baby
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sitters, community leaders, school children and their teachers or reli-
gious groups. These programs should aim-at fostering good dietary
habits, hygiene, proper financial management for better health and the
use of available foods optimally, eliminating unnecessary food taboos

.while recognizing the tastes and preferences of the various population
groups. I believe there are opportunities that are underuti1ized in
providing nutrition education. Such are Nursrey and Elementary education
by teachers, adult literacy classes, public media like radio, newspapers
and local "barazas".l The role of the radio is particularly important
in Kenya since most homes will have a radio, or assess to one, for
example, a neighbor's. The radio is held with a great deal of credibi1-
ity, and hence the success of commercial advertizing of baby foods,
sodas and medicines. A similar aggressive attitude in the use of public
education media is necessary for health and nutriti6n promotion.

Some important questions have to be answered i~ Kenya and urgently.
One is how much and to what degree of accuracy should we allow commercial
advertising in the field of health and nutrition? Another is how much
does the public know about causation of malnutrition, and how best can
we improve on this knowledge? Are the people aware of the influence of
social and economic structure on their own health and nutrition? To
arouse community interest and participation, correct answers to these
questions must be found and appropriate educational strategies developed
and implemented as appropriate. Nutrition education must clearly empha-
size that primarily malnutrition is the result of ma1distribution of the

1. "Baraza" = organized gatherings of people.
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means of food production, storage, distribution and inequality in control
over the access to food (Maletnlema, 1978). In addition to establishing
the nutrition education program of a given community, Berg in 1976,
suggested an analysis of how successful the program might be given the
constraints of income, ecology and local supplies, estimation of how
long it would take to realize the objective of tre program, the cost of
nutrition education efforts as compared with the cost over time of
bringing about an actual change in food practice if the change is the
appropriate strategy, and what other costs of the change in food behavior
would arise. Psychological cost may be high although not measurable in
economic terms. Special food practices are among the few satisfactions
available to people living in poverty.

Another public media that deserves mention here is the television.
Although few Kenyans have access to televisions, the people who can
influence policy, and act as examples in food practjce do own them.
These people need to be informed about good principles of health and
nutrition, use of locally available foods, dangers of excess energy
intake in relation to obesity and heart disease, the advantages of
breast feeding and disadvantages of artificial feeding, and possibly
arouse their concern to the nutritional situation of the majority of
Kenyan people. Equitable food distribution "kills two birds with one
stone. II Those who are at risk of obesity and heart disease due to
excess energy intake and reduced physical activity benefit, while those
at risk of suffering undernutrition or malnutrition due to inadequate
food intake benefit.
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A problem for all countries which favor a free enterprise system is
the fact that large sums of private money are available for advertising
and very limited funds available for nutrition and health education.
Advertising may have negative effects. A difficult question is how much
to control advertising that may be harmful. However, it should be
recognized that the air waves are public property and therefore plenty
of free air time should be given for meassages designed to improve the
life of the community.

Supplementary Feeding

After the breakdown of traditional feeding habits and breast-
feeding which ensured proper nutrition for growing infants and older
children, most of them are now fed on portions of adult foods often of
poor nutiritonal value and bulky. Because of this and high prevalence
of infections and parasitic diseases, these children end up malnourished.
A supplementary feeding program in these circumstances is a direct
measure for providing to the most deprived population groups the extra
foods that they need to satisfy their minimum requirements, and which
they could not obtain otherwise (Idusogie, 1979). Such a program will
not correct the underlying causative factors. It is only a short term
palliative action that needs concurrent programs for long term correction
of the real underlying causes of malnutrition. A supplementary feeding
program should also be limited to only until sustained progress in long
term programs is realized.

Breast milk is adequate to support growth for an infant up to about
5 to 6 months of age. After this, they need added foods to supply more
energy, and other necessary nutrients. Available information in Kenya
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suggests that most infants are supplemented as early as three months of
age with predominantly a carbohydrate porridge (NNS 1978/79). It is
recommended that locally available cereals, fruits, legumes, and vege-
tables be used as complements instead of commercially available infant
cereals.

Low-Cost Weaning Foods

Of special importance is the development of low cost weaning foods
that can effectively compete with comparable legumes available in the
local market in terms of cost, and more so with the commercially available
infant foods. Such an attempt, just to mention one, was made by Alnwick
at Kano Plains in 1978 using "oongo.lIl Final resul ts regarding the
effectiveness and acceptability of this supplement are not yet available.

Channels of delivery of such weaning foods would be through clinical
services, in the field by nutrition field workers, community nurses and
other health workers, rehabitation programs, schools, and maternal and
childhealth service delivery points. In every case there has to be an
organized, nationally recognized system to identify the beneficiaries
using defined criteria for protein and energy, vitamin as well as mineral
supplements.

Need for coordination of supplementary feeding activities can not
be overemphasized. Currently, many local as well as international
organizations are giving out supplements. Nutrition education accompany-
ing these supplements is often lacking or of varying content. The

1. Oongo--a porridge providing twice as much energy per unit volume as
traditional porridge for the area, plus an adequate content of
protein, vitamins and minerals.
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coverage and effectiveness of these programs are impossible to evaluate.
If the prevalence of moderate to severe malnutrition is significantly
high, and need for supplementary feeding is accepted then a definite
policy should be formulated and a program developed.

A considerable sum of money has been spent on sponsoring the school
feeding program, since its inception in 1967. No data are available
regarding the success of this program. An additional effort in this
direction is the school milk program started in May 1,1979, following a
Presidential directive. This and other activities directed to improving
children's welfare are commendable and show strong political will.
Planning and implementation, which exists in all the departments of
Kenya Government should be properly targetted, in relation to ecological
circumstances such as the marginal and arid areas, settlement schemes
with immigrant populations, populations at special risk such as infants
and preschool children and areas identified to have higher prevalence of
specific nutrient deficiencies.

Promotion of Breast-Feeding

The advantages of breast-feeding compared to the disadvantages of
artificial feeding in a developing country have already been discussed.
The role of breast feeding in maintaining adequate nutrition for the
infant at least up to five months of age is established.

Kenya should therefore find ways of promoting breast-feeding.
Among the availalbe methods are:
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1. Elimination of the negative medical influences like separa-
tion of mother and her newborn, and the use of formula in
our nurseries and other medical facilities.

2. Limitation of availability of commercial infant formula
and equipment needed for its use, by legislation. This may
be difficult and may be associated with major disadvantages
like development of a black market and the use of unsanitary
utensils. Putting formula and bottles under prescription may
transform them into some form of good medicine. Although such
leqf slat ion has had a measure of success in Papua-New Guinea,
it requires a lot of effort to enforce and may not be suitable
for Kenya.

3. Education Measures: Educating communities to the need of breast
feeding against the background of intensive commercial
advertising may be very difficult. Theref0re, there must be
commitment to educating the total population utilizing all
possible opportunity. Complementary to this, commercial
advertising of breast-milk substitutes must be curtailed.
After all those who can afford formula already know about it
and those who can not afford it do not need to know about it.

4. Creation of day care centers within working places especially
in cities and smaller towns for infants of working mothers.

5. Medical and health professionals should playa major role
in controlling promotion of commercial infant foods.
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Breast-feeding is as fundamental as the human being, and is one
aspect of a peop1e's reality. In the words of Gabriel Histra1, Chilean
Poet and Nobel prize winner:

We are guilty of many errors and many faults, but our
worst crime is abandoning the children, neglecting the
fountain of life. Many of the things we need can
wait. The child can not. Right now is the time his
bones are being made and his senses are being developed.
To him we can not answer "tomorrow". His name is
"Today. II

In this same spirit, the World Health Assembly (WHA) at its 27th
General Meeting in Geneva 1974 proposed and adopted a resolution WHA
27-43 in support of breast-feeding. Following this resolution and
resolutions WHA 31-55 and WHA 32-42 which emphasized ·maternal and child
health as an essential component of primary health care, vital to the
attainment of health for all by the year 2000, a Joint WHO/UNICEF Meet-
ing on Infant and Young Child Feeding was held in October 1979, which
endorsed the resolution WHA 33-32 (See Appendix 4), in relation to
encouragement and support of breast-feeding. Also following recommenda-
tions in this ,resolution, an International code of Marketing of Breast-
Milk substitutes is under preparation by the WHO-Director General.

Nutrition Rehabilitation

Nutrition rehabitiation activities range from the treatment of
severely malnourished children usually with PEM to the social, economic,
and health/nutrition education of the family in an effort to eleminate
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the immediate causative or precipitating factors and prevent recurrence
or appearance of new cases of severe PEM in the same family. Clearly
this is a complex, often difficult undertaking.

The concept of a Nutrition Rehabilitation Center (NRC) as first
propounded by Bengoa in 1955 ".•. a center organized either with
sleeping accommodation for children, or similar to day-nurseries or
kindergartens where malnourished children either attend for a few hours
each day or are kept overnight, the objective of which is to educate the
mothers through the nutrition rehabilitation of their children, II

has changed tremendously in application in different countries. In
Kenya, NRC's i~ the form of Family Welfare Training Cent~rs run by the
Ministry of Social Services or the NRC's run by the Ministry of Health
have met with little success. This may be attributed to the low coverage,
prolonged stay often up to 2-3 months with consequen't possibilities of
family disruption, and failure of involvement of fa~her, usually the
head of household and the bread winner. This system also completely
ignores the need of early detection of PEM leaving it to the mother who
often presents the child at a very late stage. Blankhart et ale (1977)
noted that PEM case finding was possible using weight, mid arm circumfer-
ence and recording of edema by health workers with minimum training.
They also suggested that rehabilitation in the home rather than in the
hospital, clinic or NRC may be feasible and more practical in the long
run. Obviously there are exceptions to this, as in the case of severe
kwashiorkor and marasmus, complicated by infections, vitamin and mineral
deficiencies, or for that matter severe anemia. These children need
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hospitalization. It seems practical to have a malnutrition rehabilita-
tion unit in a Hospital like Kenyatta National Hospital, that can empha-

.
size the correct concepts in prevention, and rehabilitation of severely
malnourished children as well as a facility for training of various
caders of health workers. A Nutrition Rehabilitation Center associated
with a hospital can save money and hospital beds by allowing earlier
discharge of malnourished children who could then continue their dietary
treatment , counselling of mothers, in the NRC and latter home follow-up.

Another area needing emphasis is the promotion of under-five clinics
conducted at the service delivery points or as mobile clinics. In these
clinics a supermarket type of service is given, immunizations, treatment
of the sick and referrals where necessary, family planning advise is
given to mothers~ antenatal care is given, health and nutrition educa-
tion, children are weighed and measured. The organization of these
clinics in Kenya today is excellent, but the numbers of staff, supply of
equipment are disappointing. The emphasis should be not only in increas-
ing the number of service delivery points, but the staff and supply of
equipment and viable vaccines. A proper "cold-chain" has to be estab-
lished to the remote rural areas. An investment in this area is a
means of achieving greater results at an earlier time.

Environmental and Public Health Activities

These activities include environmental clean up to reduce contamin-
ation, provision of clean water close to households, appropriate
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disposal of refuse and excreta, protection of water sources where not
piped and improved housing by individuai, community, industrial, govern-
ment effort or even by "Harambee spirit.1I1

Other areas of relevance are promotion of food hygiene both in
public places as well as in the home, personal hygiene and the use of
latrines.

Efforts to control vector bone diseases and other infectious
diseases can not be overemphasized.

In surrmary, Kenya Nutrition Policy should be designed to improve
food. supply and food demand, reduce biological vulnerability, treatment
and rehabilitation of those who become malnourished.

Summary of Recommendations to Improve
Human Nutrition in Kenya

As noted from the Current Kenya's Development p;lan (1979-83), Kenya
Government has shown sufficient interest and political will to improve
human nutrition. In this spirit, it is recorrmended that:

.• 1. A broad based (holistic) nutrition policy be developed that
recognizes the essential role of nutrition in health and
development of Kenya, and that aims at improving human
nutrition by providing those essential elements such as
poverty alleviation; redistribution of income; appropriate
distribution of social service and involvement and participa-
tion of the people in improving their own health and nutrition.

1. Harambee--"let's pull together"--a self-help movement in develop-
ment activities.
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2. A nutrition surveillance system at the primary health care
level plus a simple, yet efficient reporting system be
developed in Kenya to provide essential data for continued
evaluation and planning of nutrition activities.

3. Nutrition training be improved for all caders of health
personnel by developing appropriate curricula for the Medical
School; Medical Training Center; Provincial and District
Training Centers, etc. Similarly, nutrition training should
be improved in agriculture, social services, and in both
formal and informal education, to develop a young popula-
tion sensitive and well informed about their nutritional
needs ..

4. We identify the major nutrition problems, their distribution
and resource requirements in order to develop appropriate
targetted intervention programs such as supplementary feeding
programs for infants, preschool and school children, public
health and nutrition education programs using appropriate
media; fortification programs, development of low cost weaning
foods for various regions of Kenya, and to develop viable
programs to control and prevent diarrheal disease.

5. We recognize the important role played by breast feeding in
securing good infant nutrition and develop policies that
encourage and protect breast feeding.

6. The Kenya government should develop ways to counteract
control and prevent inappropriate advertizing and sale
of commercial baby foods.
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7. For proper control, organization and coordination of all
health related nutrition research, a Nutrition Research
Center under the Kenya Medical Research Institute be
established with a proviso that it be involved in applied/
implementation type of research directly relevant to health
and nutrition planning and intervention needs. Collabora-
tive studies would be encouraged between health, agriculture,
sodal services, rural development and other sectors.

8. The Ministry of Health should emphasize manpower development
and resource allocation for, those activities that will
improve health and nutrition in the rural areas. Such are
an effective immunization program, improvement of the ·sanita-
tion of the rural environment, expansion of maternal and
child health services in the rural areas. In this respect
it is important to examine the nutritional component of the
rural health project.

9. The Ministry of Agriculture and the related agencies should
encourage the production and consumption of locally available
cereals, legumes, fruits and vegetables. These traditional
foods are healthful, cheaper and the majority of the Kenyan
population know how to use them.

10. In view of the current population growth trends in Kenya
it is critical that a government supported family planning
program be established urgently to control our alarming rate
of population growth. Any extra child needs to be planned
for, in terms of food, clothing, shelter, education and other
social services. Do we have the resources for this!

•
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11. We in Kenya should re-examine the role of the present nutri-
tion rehabilitation centers and family health training
centers, their functioning and effectiveness and make
specific recommendations.

12. Improve pediatric services in the country by:
--increasing available beds and cots in all hospitals;
--developing functionally separate pediatric clinical

services;
--training of pediatric clinical officers, pediatric nurses,

and other relevant caders;
--supply of necessary equipment to pediatric units, M.C.H.

clinics, hospitals, newborn services such as storage
for vaccines, weighing scales, transportation and others.

13. Develop a school health program, for nursery, primary as
well as special schools for handicapped chi·ldren all over
Kenya. Such a program would emphasize prevent.ive and
promotive activities as well as provide curative services
as necessary.
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Nationa 1
Average

Central Coast Eastern Nyanza Rift Western or Total
1. Ave. Household

Food Cons. (shs.) 3118 2613 3068 2039 2564 2108 2594
a. Own Produce 1530 670 1667 1047 1686 896 1297
b. Purchased Food 1558 1943 1401 992 878 1212 1297

2. Median Household 2164 1742 2300 1683 2158 1775 1766Food Cons. (shs.)
3. Household Food 1731 2301 1484 1265 1367 1662 1570Poverty Line (shs.)
4. Ave. Household 4473 3139 4020 2546 3426 2808 3450Total Cons. (shs.)
5. Median Household 3676 2394 3441 2050 2563 2130 2709Total Cons. (shs.)
6. Share of Food in

Total Consumption .70 .83 .76 .80 .75 .75 .75
(line 1 7 line 4)

7. Food Povery Linea
per Adult Equiv. (shs.) 350 391 307 256 256 307

8. Percent Households
in Province below 18.3 48.2 20.0 22.1 19.1 42.6 25.3
Food Poverty Line

9. Number of Household
375.7bbelow Food Poverty 60.5 33.6 70.6 85.3 17 .1 108.6

Line (thousands) --'
01ex>10.Tota1 Number of 329.5 69.9 353.2 386.4 89.8 254.6 1483.4Households (thousands)

a. Figures have been rounded. b. The sum of the provincial totals.
Source: NIRS 1974/75 CBS Nairobi.
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the Rural Population

To Promote
Rural Development

To Improve
Incomes of
Agricultural
Workers

To give priority
to Education
of the Rural
Population

To Improve
Nutrition
Status of
Rural
Population

To Improve .
Environmental
Trends in
Rural Areas

To Reduce the Health
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Thirty-Third World Health Assembly Resolution WHA33.32
23 May 1980

INFANT AND YOUNG CHILD FEEING
The Thirty-third World Health Assembly,
Recalling resolution WHA27.43 of the Twenty-seventh World Health

Assembly on "Infant nutrition and breas t-f'eedf nq" and resolution ~~HA31.47
which in particular reaffirmed that breastfeeding is ideal for the
harmonious physical and psychosocial development of the child, that urgent
action is called for by governments and the Director-General in order
to intensify activities for the promotion of breastfeeding and develop-
ment of actions related to the preparation and use of weaning foods based
on local products, and that there is an urgent need for countries to
review sales promotion activities on baby foods and to introduce appro-
priate remedial measures, including advertisement codes and legislation,
as well as to take appropriate supportive social measures for mothers
working away from their homes during the lactation period;

Recalling further resolutions WHA31.55 and WHA32.42 which emphasized
maternal and child health as an essential component of primary health
care, vital to the attainment of health for all by the year 2000;

Recognizing that there is a close interrelationship between infant
and young child feeding and social and economic development, and that
urgent action by governments is required to promote the health and
nutrition of infants, young children and mothers, inter alia through educa-
tion,- training and information in this field;

Noting that a Joint WHO/UNICEF Meeting on Infant and Young Child
Feeding was held from 9 to 12 October 1979, and was attended by repre-
sentatives of governments, the United Nations system and technical
agencies, nongovernmental organizations active in the area, the infant
food industry and other scientists working in the field;
1. ENDORSES in their entirety the statement and recommendations made by
the joint WHO/UNICEF meeting namely on the encouragement and support of
breastfeeding; the promotion and support of appropriate weaning
practices; the strengthening of education, training and information;
the promotion of the health and social status of women in relation to
infant and young child feeding; and the appropriate marketing and distri-
bution of breastmilk substitutes. This statement and these recommenda-
tions also make clear the responsibility in this field incumbent on the
health services, health personnel, national authorities, women's and other
nongovernmental organizations, the United Nations agencies and the infant
food industry, and stress the importance for countries to have a coherent
food and nutrition policy and the need for pregnant and lactating women
to be adequately nourished. The joint meeting also recommended that
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"There should be an international code of marketing of infant formula and
other products used as breastmilk substitutes. This should be supported
by both exporting and importing countries and observed by all manufac-
turers. WHO/UNICEF were requested to organize the process for its
preparation, with the involvement of all concerned parties, in order to
reach a conclusion as soon as possible";
2. RECOGNIZES the important work already carried out by the World Health
Organization and UNICEF with a view to implementing these recommendations
and the preparatory work done on the formulation of a draft international
code of marketing of breastmilk substitutes;
3. URGES countries which have not already done so to review and imple-
ment resolution WHA27.32 and resolution WHA32.42;
4. URGES women's organizations to organize extensive information dissemin-
ation campaigns in support of breastfeeding and healthy habits;
5. REQUESTS the Director-General

(1) to cooperate with ~~ember States on request in superv i smq , or
arranging for the supervision of the quality of infant foods during
their production in the country concerned as well 'as during their
importation and marketing;
(2) to promote and support the exchange of information on laws,
regulations, and other measures concerning marketing of breastmilk
substitutes;

6. FURTHER REQUESTS the Director-General to intensify his activities
for promoting the application of the recommendations of the joint
WHO/UNICEF meeting and, in particular:

(1) to continue efforts to promote breastfeeding as well as
sound, supplementary feeding and weaning practices as a pre-
requisite to healthy child growth and development;
(2·} to intensify coordination with other international and
bilateral agenacies for the mobilization of the necessary resources
for the promotion and support of activities related to the prepara-
tion of weaning foods based on local products in countries in
need of such support and to collate and disseminate information
on methods of supplementary feeding and weaning practices success-
fully used in different cultural settings;
(3} to intensify activities in the field of health education,
training and information on infant and young child feeding, in
particular through the preparation of training and other manuals
for primary bealth care workers in different regions and countries;
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(4) to prepare an international code of marketing of breastmi1k
substitutes in close consultation with Member States and with all
other parties concerned including such scientific and other
experts whose collaboration may be deemed appropriate, bearing
in mind that:

(a) the marketing of breastmilk substitutes and weaning
foods must be viewed within the framework of the problems
of infant and young child feeding as a whole;
(b) the aim of the code should be to contribute to the
provision of safe and adequate nutrition for infants and
young children, and in particular to promote breastfeeding
and ensure, on the basis of adequate information, the
proper use of breastmi1k substitutes, if necessary;
(c} the code should be based on existing knowledge of
infant nutrition;
(d} the code should be governed inter alia by the
following principles:

(i) the production, storage and distribution, as
well as advertising of infant feeding products should K
be subject to national 1egia1stion or regulations,
or other measures as appropriate to,the country
concerned;

(ii) relevant information on infant feeding should
be provided by the health care system of the
country in which the product is consumed;

(iii) products should meet international standards of
quality and presentation in particular those developed
by the Codex A1imentarius Commission and their
labels should clearly inform the public of the
superiority of breastfeeding;

(5) to submit the code to the Executive Board for consideration
at its sixty-seventh session and for forwarding with its recommenda-
tions to the Thirty-fourth World Health Assembly, together with
proposals regarding its promotion and implementation, either as a
regulation in the sense of Articles 21 and 22 of the Constitution
of the World Health Organization or as a recommendation in the
sense of Article 23, outlining the legal and other implications of
each choice;
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-(6) to review the existing legislation for enabling and support-
ing breastfeeding, especially by working mothers in different
countries, and to strengthen the Organization's capacity to cooperate
on the request of Member States in developing such legislation;
(7) to submit to the Thirty-fourth World Health Assembly, in
1981, and thereafter in even years, a report on the steps taken
by WHO to promote breastfeeding and to improve infant and young
child feeding, together with an evaluation of the effect of all
measures taken by WHO and its Member States.

Seventheenth plenary meeting, 23 May 1980
A33/VR/17
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