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CHAPTER I

INTRODUCTI ON

A very high proportion of people are suffering from~ -

malnutrition today. According to a report by UNICEF (I963)
half of the population in deVeloping countries suffer from
malnutrition especially of the Protein-Energy deficiency type.
The majority of those suffering from malnutrition were
identified as children.

Th~re has been awareness of the dangers and consequencias
of malnutrition in Kenya for sometime. Efforts have been
made and are still being made by both government and non
government organisations in an attempt to combat malnutrition.
Despite these efforts malnutrition is still a major public
hea lth problem in this country. ~1alnutrition retards physical
growth, contributes to morbidity of children, and

may finally cause death.

Deficient nutrition leads to low labour productivity as

it affects work performance adverse ly. Ti redness, des pair
and apathy are associated with low energy intake. Poorly
fed people therefore cannot participate fully in national
development. This definitely slows down the country's rate
of development.
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The econcmic development of this country has not kept
pace with the rate at which the population is growing. When
population growth rate is higher than economic growth, the
countries resources become strained.

x..
The annual rate' of economic growth averaged 4.7%

between 1972 and 1977. The l~rgest share of this increase
has been used to provide goods and services needed by

additions to the population. The little that remains is used
on improving quality of Iif e (Development Plan I979/83).

Food shortage may result from the fact that:

I. Enough food to feed everybody is not produced.

2. Resources f or purchasing· food are limited.

3. Enough food is produced but has to be sold to provide
resources for purchasing other required services.

Evidence of inadequate food intake may be present even
where food is available. This may result from ignorance where
people are not aware of body requirements, or where there ~s
faulty absorption.

Deficiency of nutrients in the body contributes to the
magnitude and severity of other body disorders (diseases)

Iby undermining the bodys resistance to them. This results
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in funds being diverted from other development programmes
to be used in improving health status of the people. This
is done by buying more medicine, increasing health facilities
add ma intai ninq the sick.

l

Protein - energy malnutriti~n (PEM) is the commonest
n~tritional deficiency among children. PEM comes in
various forms. The severest forms are marasmus and
kwashiorkor. The less severe forms are referred to as
mi ld or moderate PEM. The majority of the chil dren suffer
from mild or moderate types. Hhen food intake deteriorates,
these two advance to the more severe syndromes.

Certain groups of the population are more vulnerable to
malnutrition than others. Such are the preschool children
(0-5 years), adolescents and pregnant and lactating mothe r s ,

In the first group children from conception to the age of f'our

years are hardest hit by deficiency. For them this is a period
of rapid growth and therefore of elevated nutrient requirement.

Adolescents also have elevated nutrient requirement
as this is also a period of accelerated growth. Furthermore
not only are nutrients required for growth but also for
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i~creased physical activity which lS a ctaractsristic

of this period.

The pregnant and lactating moth~rs have special nutrient

requirement. The pregnant mother provides nutrients for

herself and the fetus. The lactating mother provides

nutrients for the formation of bf-east milk as well as

for herself.

It is vital that adequate nutriture is maintained in

these special groups. Judging on the basis of their

vulnerability if the nutriture of these groups is adequate,

then it can be safely assumed that the nutritional status

of the population is satisfactory.

Definitions: The following terms are defined as referred in

this st udy .

Cluster: is a sequence of households containing not

less than 200 people.

is a group of pe op Ie habitually sleeping and

eating together within the same homestead. A homestead -

contained as many households as there were heads.

H0USl"·l!O] c! Ho.ad is the person rc.:garried as the rna in hrroqn-

winner and is looked upon as the head by the other

members of the
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if that person benefits from the intake of a well -
balanced diet, it may be poor if he is deprived of an adequate
amount of the essential nutrients. Nutriture in this study
is a term used to mean the same thing as nutritional status.

Malnutrition is the pathological state resulting from a
relative or absolute deficiencycor excess of one or more
essential nutrients. This state being clinically manifested
or detected only by biochemical, anthropometric or physiological
tests (Jelliffe 1966).

(
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Justification of the Study

The few studies that have been carried out in both
the rural and urban areas in Kenya indicate that malnutrition
is a major public health proble~. It is the responsibility.. of the government to see to it that its people are properly fed;
for no successful economic development can be achieved by people
who live under conditions of poor health and nutrition.

The Government therefore needs ongoing information about
the nutritional conditions of the population, and factors
that influence them, as prob lems JT~a" not be defined an?_

policies for~ulated in t~e absencp of in~ormation.
<;

Though this study was not done at the government1s
rcquest~ it was hoped that the government or any other

"interested 6rganisations would be able to use the information
provided as:

(a) a basis for decisions to be made in formulation
of policies, in planning and management of programmes
re1ating to improvement of food ~onsumption pattern
and nutritional status.

(b) aralysis of causes and associated factors to
permit a selection of preventive measures which may
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be or may not be nutritional.

The study was aimed at describing the nutritional status
of the population with particular reference to preschool children
who are identified as being at risk. Children are very
susceptible to nutritional deficiency. Their nutriture would
reflect that of the community they belong to and were therefore
studied inorder to be able to predict the nutriture of the whale
population.

I'
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Planning of the Study

After selecting a topic for study and identifying study
area ~ research permit was obtained from the President's
office.

To achieve the objectives of the study the following was done
some examinations were carried out, some information was
collected on socio-economic factors and on the health of the
children.

Tests 1.

2.

Anthropometric ~leasurements.
Examination for identification of nutritional
deficiency signs.

3. Blood tests
4. Stool examination
5. Dietary intakes
6. Recording of teeth eruption and closure of

fon tan ell e.

Personnel

Two Medical doctors assisted in fieldwork and the study as
a It/hole. They assisted in any training required by the
author and in training of field assistants.

Two field assistants were recruited and trained for a period
of one month. They were given both theoretical and practical
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training. Training mainly concentrated on field techniques
and use of equ ipment. The pract ica1 tra ining was done
at the out-patient and child welfare clinics of Kangemi Health

~1edical Research Centre was requested and agreed
to carry out the 'labor-atory e st imaticn of ha.(;r;;':;blo~ic and

haematocritlevels. Division of Vector - borne diseases
(Ministry of Health) was requested and agreed to carry out
Stool examination for identification of gastrointestinal
parasites.

Contact with the Communit~

This was done with the help of the sub-chief of
Ka~gemi during three different public meetings. It was
during these meetings that the objectives and procedures
of the study were clearly outlined to the community.

While training of field assistants was being
done at the out-patient Qnd child welfar~ clinics at Kangemi
health qcntro the oncoming study was mentioned to the
mothers who had come for treatment and for clinics. The

Medical Officer in charge of Kangemi Health Centre agreed
to see any children who may be referred to her by the study
team.
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She also agreed to supply antihelminthic drugs to the study
team. These drugs were to be administered to the children whose
stools showed that they were infected with helminths.

Transport

Public transport was utilised for all transpott re-
quirements, including transportation of specimens to the
laboratories. Although it was adequate it was inappropriate.

Equipments Used in the Survey

The equipment used in anthropometric measurements

I. 14eighi ng scales
2. Portable Anthropometr-i c board
3. Tape Measures
4. Skinfold calipers
5. ~~e-igh ing baskets and pants.

Each equipment is described in relation to the
examination for which it was utilised.

A Stur·(iy' spr ing balance of :;.::n-_-2; type model 235 weigh; ng
25 kg x 100 9 was used for assessing the weights of
children. The same scale was used for weighing large
quantities of food. Two additional scales ~lter No . 59



12

to weigh 4 kg. x 25g and a dietetic scale (Soehnle) to

weigh 259 x 2g" were used for weighing smaller quantities
of food.

All these sca 1es were eas ily tr-anspor tab 1e and very appropri ate
for field purposes.

Ca'iibration

The scales were taken to Departnlent of weights and measure-.
ments , Ministt~y of Commerce and Industry for calibration.
The scales were taken there every six weeks preceed ing every
weighing season.

In order to be able to check the day to day accuracy of the
scales, some metal blocks which had been weighed and stamped
with their weights were used. The weights of these metals
had been determined at the Department of 1'Teir;hts and '1easure

ments.

Length Boards

A portable anthropometric board, (120 cm. long) with a
fixed tape measure which could be read tQ accuracy of 0.1 cm.
was used.
See Jelliffe (1966) p. 68 for description of the length
measuring board.
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Tape r~easure

A narrow flexible non stretch tape made of fibre
glass and reading to the accuracy of 0.1 cm. was used for
the f'1" 11c"''; '''or •• V" •. , .'~...:.

1. Head
)

2. Chest ) circumference measurements.
j. Arm )

Skinfold Calipers

Harpenden skinfold calipers were used for:

I. Triceps skin-fold
2. Subscapular skin-fold measurements.

It read to an accuracy of 0.1 mm.

All the equipment required was supplied by Medical Research
Cen t r e and Department of Community Health (Faculty of f·jedicine) ••

Division of Vector-borne diseases supplied specimeh containers
required for stool collection.

A pilot study was done for 10 days to test the

Pil ot Study

questionnaire, to SP.2 whether it was clear to both the
field assistants and to the respondents. Any questions that
needed re-w6r~ing were rephrased.
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Stand?rdization of Techniques

Though standardization of techniques was

taken into consideration as training of field

assistants progress~dr two ~~ys we~e set ~s!~e

exclusively for this purpose. The main purpose

was to make sure that the people involved in field

survey ~arried out measurements in the SRme way

and obtained similar results. This was especially

in regard to the 'pinch' for skinfolds, in measuring

of the circumferences, in reading of the scales

and in measuring lengths.
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RESSARCH SE~TING

Situation This study was carried out in Kangemi which

is one of Nairobi's suburban locations. Kangemi is situated

It lies along the main Nairobi-Nakuru road (see map 1).

Administl'8 tion Kangemi which is under Nairobi City

administration is divided into plots which are alocated to

people in three forms:-

1. Township

2. Satellite

The township and satellite areas are mainly composed

of small plots which are owned by individuals. Owners put

up dwellings which are rented to people. These areas tend

to be overcrowded. A few of these plots have small vegetable

gardens.

Farmland plots are different from township and

satellite plots. They are much larger in size and mainly

house only the family of owners. They have a rural character

stu ff and cash crops i.e. co ffee, are grown).
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Kangemi has a dual administration in that on one hand
it is under a District Officer and directly under a sub-chief.
On the other hand it is under the city council of Nairobi
with an area councillor.

Population of Kangemi

In August 1979 a popuI ati on census was carried out
in Kenya. Unfortunately figures are not yet available.
Data from baseline survey dOlle in 1973 by the Central Bureau
of Statistics ;s used to show the population structure.

Table 1.1 Percentaae Distribution of Kanger~.~'popu~f.i~n by Aqe..and Sex"'.

AGE-GROUP MALE % FE~1ALES % TOTAL %
(years

0-4 2064 8.8 2018 8.6 4082 17.4-

-5-9 1337 5.7 1384 5.9 2721 1I.6
10-14 -I056 4.5 1173 5.0 2229 9.5
15-I9 II26 4.8 1314 5.6 2440 10.4
20-24 I689 7.2 1501 6.4 3190 13.6
25-29 1736 7.4 962 4.1 2698 II.~)
30-34 1290 5.5 C563 2.4 1853 7.9
35-39 1056 4.5 422 1.8 1478 6.3
40-44 727 3.I 2II 0.9 938 4.0
45-49 563 2.4 188 0.8 75I 3.2
50-54 305 I.3 177 0.5 422 1.8
55-59 2II 0.9 70 tL3 281 1.2
60+ 258 I.1 164 0.7 422 1.8
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Persons falling under the following age groups are regarded
as not capable of worki ng 0- 14 years, and those aged 60
and O~.'2r. The base l tnc survey finding:: c~ presentee ir.·ta.~lr:

1.1 indicate that 40.3 % of the people are not employable.

A leter stu~y by Mul1ick (1979) revealed a high dependency
rati 0 of 312%. She also found a high rate of unemployment
whereby 46% of the individuals aged 20 years and over were
unemployed, and die not give the number of the employable

geople who were not employed.

Educational Status

Table 1.>.2 Educational Status of Kangemi Sample Aged
Five Years and Over

Years of Schooling Number Percent

0 624 I6.0
1-4 862 22.3
5-7 Il75 30.3
8-:-10 650 16.8

11-13 562 14.5

Total 3872 100.0

Table 1.2 is used to indicate educational status of the
sample popul at icn as found by ~!ul1ick (1979').
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Income, Employment and Occupation Tate (1973) estimated
from a sample population that the average income for the employed
was six-hundred Kenya shilling per month and only 22% of the
employed were getting over one-thousand shillings per month.

tweDty years and over were employed.

Household Head and Size 15.7% of the households were headed
by females, the rest 84.3% were headed by males. Out of all
the households headed by males, 17.2 percent wer e no le occupied

only. It was also found that the average household si~e
was 4.4 persons.
(~lul1ick 1979).

Table 1.3 Ethnic Group of a Sample

Ethnic Group Number Percentage

Kikuyu 3112 60.9
Baluhya II9I .23.3
Luo 317 6.2
Akarnba 206 4:3
Others 282 5.3

- ----

Total 5105 100;0

Source ~1u11;ck (1979)
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The ethnic groups in Kangemi are shown in table
1.3. It is clear from the table that Kangemi residents are
predominantly Kikuyu.
AIllf'ni..ties

Since 1978 Kangemi has had a post office installed.
There are approximately ten telephones operating in Kangemi

SatelJi.t:-:. and rrc\7nshipThese belong to individuals, schools, the

Eealth ~entre and one in the Social ~Tall.

There are a few individually owned television sets but
there is one avail~ble for public viewing at the social hall.
Over half the households have a radio receiver, while English
and Swahili newspapers are available at the shopping Se~tre

Other services available include, seven licensed bars, two night-
clubs and two members clubs. Other activities take p12cE
in the social hall such as boxing and traditional dancing. There
are two churches, one belonging to the Catholic church t~e

other belongs to the Anglican church.

Rerorted Diseases The following were the top most common
diagnosis at Kangemi Health Centreas reported by Mullick (I978~

I. Upper respiratory tract inf~ction
2. Pneumonia
3. Diarrhoeal diseases
4. Helminths infestation
5. Measles
6. Protein energy malnutrition
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'"( . S~xually trasmitteci diseases

8. Burns.

Nutritional Probl~~ Due to lack of record8~ d~t8 w~s nnt

~vailarile on the magni~ude of malnutrition in Kangemi.

Yearly reports from the Medical Officer at Kangeci Health

Centre have indicated that many malnourished children were seen

;:':: :~.c ~::'~.i.;;the r e an d 'chat those affected were usually

children up to the age of three years (Mullick 1978).

Food Availability Various food-stuffs were available at

Kangemi. Vegetables, fruits and dried fish were available

at the markets. "/hole maize, maize-meal Bud wheat no~rt

were available at both the markets and at the shops. Meat
.-

was available at the two butcheries in K~nee~iJ they eot

th~ir meat from the slaughter house at Dagoretti. One of

the b~tcheries was selling pork twice a week. Groceries

such as tea leaves, l!lilk,eggs, cooking fats and oils were

also available at the shops.

EnvironT.entRl Sanit~tion 7he only means of cxcret~

disposal were poorly maintained pit-latrines. ihese latrines

were used on com~unal basis, that is more than one or two house-

holds were using one latrine. OefecRtion by preschool children ~as

indiscriminate. ~he children defecated just any~here. Th~ fecal

matter was either collected by mothers to be thrown away or
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was left to be eaten by dogs or chicken.

For most households refuse was usually left scattered
indiscriminately around the houses, but a few poeple burnt theirs.
The City Council had not made any arrangement for refuse
collection ~ and disposal in this area.

~1atet Source ~1ajority of the people used pip' water, but
a few used water from the river. (Some also used rain water during
the rainy season).

HO'JS ing The major; ty of the houses -j n Kangemi have wa 1"1 s made o i

timber slabs usually with concrete floors, but a few have

mud floors. The roofs are made of corrugated iron sheets.
There were a few house~ with mud walls, flattened tins roofs,
and earthen floars. Very few houses were bui 1t of stone.
Stone buildings were mainly commercial buildings.

According to Mmella (1977) who did a study of housing in
Kangemi, the houses were overcrowded and were poorly ventilated,
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CHAPTER 2

LITERATUR6 REVI::;l'i

PR03L::J-1 OF t1:"UlU':'RITION

In a ~HO proposed budget (1976-77) it ~~s e5ti~ated

that 400 ~illion people in the world periodically suffer fro~

hunger and malnutrition. The majority of the people suffering

from malnutrition live in developing countries. An example

of groups of people who are likel~to Buffer from malnutrition

is given as identified here in Kenya (Deyelopment plan

These groups are:-

1. People whose incomes are particularly low.

72% of the total Kenyan population fall under this

group. (the averaf,e income of these people is not

quoted). However, it is eBti~~ted that 22% of the

people in this group have a h~Jsehold income of

about 90/~ per month.

2. The urbnn poor: this group includes the un-

employed, and also those who h3ve an income

of 1~5s than 700/= per month.

3. The pastoralists: who are approximately 700,000
in nU!l1b~r. These people do not get enough to eat,

they concentrate on cattle he~~ing and do not

involve the~selves in crop p~o~uction.
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4. The preschool children, pregnant and lactating

mothers. These groups have special nutrient

requirement.

Schaefer (1960) identified protein-energy malnutrition,

Xerophthalmia, nutritional anaemia, endemic goitre and

rickets as COC1Olondeficiency disease with PEM being the

commonest of them all.

Due to the magnitude of PEM, the need for a common

definition and a standard criterion that could be applied

was realised. This need. was emphasised by a joint fAO/~iHO

expert ccmoittee on nutrition (1971). A request was made

for· c Lassa f acationa and various people came up w i tit pr-op osaLs ,

The components of PEM have been identified as kwashiorkor,

marasmus, marasmic-kwashiorkor and underweight~ Basing

its pr~poGal en these compo~ents a ~ellcome ~orkins party

came up with one of th~ classifications being used today.

This is i1~uBtrated in table 2.1 below:-

Tabl"? 2.1 Classification of PZM Suggested bv the ~ellcome
~orki~~ PArty. (~aterlow 1976)

<"eight as %
St&u-lcu.i I
(hav2.!"u) I

Oede:na

Present Abse:1t

) Ma~a~=i=-Kw~shiorkcr
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on the presence or the abscence of oedema.

A classification 'of PEM had been suggested earlier

1st degreE 90-75% of Havard Standard

2nd degree 75-60% and

3rd degree less than 60%.

Gomez's classification did not take into consideration

the fact that oedema is evidence of advanced PEM, and

that it increases body weight <Vaterlow 19~6).

h third classification was s~;gcstcd ~y J~lliffp
(1966) which was similar to Gomez's but with different

cut-off points, where cases above 80% Havard standard

were classified normal:-

1st degree 80-70%

2nd degree 70-60%

3rd degree less than 60%.

Waterlow (1976) also gave classification by HcLal~~

& Read and Kunawiti & .McLaren using weight for height

for age. Weight for height, above 90% was regarded

as normal, 90-85~ mild PEM, 85-75% moderate PEl·'! and less

than 75% as severe ?Eh. Height foz ag~ ab0V~ 9~~ W~~

normal, 95-90% mild PEM, 90-85% moderate and below

85% severe PE~l .•

Gomez, ~ et al (1956) Journal of Tropical Pediatrics
2.77.
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is attributed to dietary inadequacy of calorie while
kwashiorkor is a disease that results from unavailabity of protein
in the body. Protein deficiency would result from inadequate
intake of protein food or from utilisation of protein as energy
where calorie intake is deficient. K\'/ashiorkortends to affect
young children who have been weaned onto a staple diet of low protein
value.

Presence of severe kwashiorkor or marasmus represents only a small
fraction of all ma lnourt shed children. For where there is
evidence of these severe forms of pn1 I ther~ ~re many more
childr.en with moderate and mild forms, 'as 'indicated by findings
reported by, Jelliffe and .c~\,lorkers(1975), Gopalan (1975),
DeMaey~r (1976) and Reynes (I977).

Demaeyer (1976) reviewed information from 25 surveys done
since 1966 on children aged 0-5 years. These surveys were done
in 17 different countries in Latin America, Africa and Asia (Japan
and China were excluded when reviewing data from Asia). He came
up with the following estimates. In Latin America, severe forms
of PEM affected 0.5-6.3% of the children, while moderate forms
affected 3.5-32.0%. In Africa, severe forms affected 1.7-9.8%
while moderate forms affected 5.4-44.9%. In Asia severe forms
affected r.I-20.0!~ while moderate form affected I6.0-46.4%.
The ranges are given because incidencJ of PEM varies from country
to country.
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It was reported in 1963 (Report by UNICEF) that more
than half the preschool children in developing countries suffer
from malnutrition. Jelliffe and coworkers (1975) estimated
that mild PEM affected 2/3 of child population while severe syndromes
affected 1-7% of the children.

In an attempt to show the magnitude of malnutrition, data
from some of the developing countries is given.

In India, there are nearly 85 million children below the
age of five years. According to Gopalctn (1975), 80 to 90% of these
chil dren exhi bit varyi ng degrees of qrowth retardati on I ~'!hile

between 2-3% exhibit severe forms of PEr'i. Vitamin A deficiency
was evident in 3-5% of the childr2n.

In Philippines, Reynes (I977) collected weight da t.a on

children aged between 0-6 years. He regarded 91-110% weight-for-
age as nor~al. 76-90% as first degree, 61-75% as second degree and
()O~ and below as third degree PEivl. His findings "indicated
that only 28~~of the children under study were of normal weight
and growth. A great proportion of the children (the actual
figure was not given) had firct degree PEM. Second degree PEM
affected 20%, while third degree affected 6%. He found that children
had normal growth upto the age of five months, and that they started
developing first degree malnutrition at 6-11 months. Second degree
nlalnutrition was found to strike one to three year olds, while
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third d~gree PE~ had the higheG~ prevalence r~te a~ong the

two year olds. Reynes also assessed the children's nutriture

by seX. He found that 31% of the boys and less th~n 24% of

the girls had normal growth.

Ccm~unity surveys in Tanzania by Kimati (1973), revealed
\

t hat 25% of the children under five y~ars were suffering from

~alrutrition. He also found that 50% of the children adrr.itted

for various diseases into paediatric wards had PSM of a certain

degree.

~hnrton (1971) found that various degrees of PE~ affected

30% of the children in Uganda.

Here in Kenya Bohdah, Gibbs and Simmons (in the period

betwc~n 1964-8) 'found that 26% of the children u~de~ fivp

yl;:'~,rs tnc mild PEt--; while 10% had severe pE;r,~. Stee:."JF':',;U1(ll7c)

fcund that 16% of the children she examined had mild FEM, 24~

had moderate PEM while 13% had stunted growth.

ncccrding to findings by Central Bureau of St~tist~cs

(1977) on the Kenya Nutrition, it was found that 33% of rural

children aged between 1-4 years were malnourished as they were
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below 80% weight-for~age of the Harvard Standard.

All t.hic; goes to show that PEM i~ ~n m:>inl". .~.•.. ... f"I'!"'lir-•.....~., .

health problem, in the developing countries.

Causes of Malnutrition

The cause of mal nutri ton can be summed up by its 'f" .•... ae lorn. "l.on

as given by Jelliffe (1966): "Malnutrition is a pathological
state resulting from a relative or absolute deficiency or excess
of one or more of the essential nutrients. a Evidence from, various

studies has shown that prevalent types of malnutrion in de-

veloping countries are those resulting from deficiency of nutrients
rather than excess intake of nutrients.

The deficiency may result from inadequate food intakes or from

poor utilisation of food in the body. Poor utilisation may
result fror:i chemical nature of food or due to infections.

However it is impossible to attribute malnutrition to a single

Socia-economic Factors: The relationship ~et~~en nutrition31

and economic status ha~ been demonstrated by Ramlirgaswa~ (1974).
D',..•.yer and ~layer (1975) and '-~tha:'T! (I975).

out a stuay on African, ASian
and European children in an elite (N~irobi) Kindergarten.
found that all the ch~ldrEn were normallv rlE~e10D~d f0~ th~ir
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age. They did not find any clinical deficiency signs

attributable to malnutrition. This is in contrast

to findings of nutrition surveys carried out in low'
t

income ~roups. Such studies have been done by Jackson

('i~66), Central rlureau of .statistics ('1977) and

Steenbergen (1978). The findings of these studies

indicated deficit in growth with evident deficiency

signb. ~anes (1974) studied the growth of two groups

of children in !badan (Nigeria). One group came from

the highest social class in Ibadan, whose environment

was generally good. The other group came from the lowest

social class and was livin~ in a poor environoent.

She found a big difference in growth of these two

groups. She observp.d a diff~rence of an average of

. 9 cm. in their height. ~he height velocity cu~ves showed

t~at growth was faster in the upper class than in the

lower class children.

All this goes to show that nutritional level of a

population is primarily a socio-econcmic matter which

pe~~its high or lo~ aCCESS to adequate amounts of foods.

Food choice is therefore related to income whereby, the

rich can have a more adequate, varied and palatable diet than

the poo~ Consequently poverty leads to restricted food
iutake.

Graham (1972) studied the influence of education a~d

marit~l status of mothers on ~rowth of poor slum children.
He .found
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insignificant differerccs between physical growth, as judged
by height ;of those children whose parents had no education and
those whose parents had only 1-4 years of education. The mean
height quotient of the children whose mothers had completed
five years of education was significantly higher than of those
children whose mothers had 0-4 years of education. At the same
time Graham found no difference in height quotient between
the chi Idren of mothers who had children f'rom various partner-s

and those who had them from specific partners.

Agri culture

Suitable climate, rainfall and fertile soils are essential
for crop production. For this reason limited agricultural pro-
duction goes on in dry areas. Only 15% of the total land area
of Kenya has good rainfall and high agricultural portential, the
rest 85% is semi-desert and arid land.

Bennett and Stanfield (1972) attributed dietary inadequacy
to small plot size in ' ., relation to family food demand. In this
case, the land becomes too small for the number of people de-
pendent on it, as the family SiZE grows.

Labouisse (1974) noted that global nutritional status is
deteriorating with the worlds need for food becoming greater than
ever. The essential characteristic of the worlj :;ituo.tivil ~c,:;u)'
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he 'dent on tv claim, is a sharp rise in demand for f ooo
due to population increase. while food production has not kept pace
with population increase. This has resulted in a food deficit
s ituat ion \dth an es timated 2GO mi llion peopie starving (Unicef 196::Y.

It was indicated in the Kenya Development Plan(I979-83)
that there is enough food to satisfy nutritional requirement~
for all and yet people are not consuming enough. Several factors
contribute to this namely:

(a) Poor food distribution within the country,

(b) Food may be grown but is not available for home
consumption, especially by those dependent on
Sffidij piots of land and have limited income.
In such cases food may have to be sold to be able to
purchase other required services.

, .

(c) Lack of sufficient purchasing power affect food
availability especially in low' income groups.

Availability of feod at nationai level depends on a country'~
economic level. This means its ability to bu~ or purchase food.
A country may therefore be growing sufficient food to feed its
people but the food may not be available for consumpticn , as

it nas to be sold to raise resources for purchasing other
servi ces . . On the other hand a country may not be grovli ng

food for its oeoo 1p. hut has the i'=': ':".Tce:. to rll ,,,,.-1- ~ - ..
;-_ ••.••.•. ""'.J_

I_!. e.·
.•..• 1'- '",",Vlt"l • I VII'

growers.
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There is need to mention that nutrient deficiency in the
body does not only result from inadequate food intakes and
effects of infections. Chemical nature of food and inter-
nutrient relationship may also affect nutrient availability for
their optimum utilisation by the body

Beaton (1964) found that inter-relation of nutrients
affected nutrient uti11sation. He found that certain
carbohydrates present in foodstuffs can react chemically with
amino-groups rendering amino-acids (particularly lysine) un-

av a iLab Le to the body. Fa!' exampl c , he found that 10\1/ protei n

diet was better utilised by rats when sucrose was replaced by starch.
He also found that when carbohydrate, fat and protein were eaten
separate ly, uri nary nitrogen output vias two grams greater than
when meals consisted of a mixture of the portions. Cuthbertson and

. Munro (1939) and Munro (1949) found that carbohydrate induced
nitrogen retention when given within an interval of four hours.

t>1unroand c:oll/orkers(1959) revealed that presence of
carbohydrate in a meal causes release of insulin which induced
deposition of incoming amino-ac ids . They also found that carbohydrate
was needed for synthes is of non-es sent ia 1 ami no-aci ds as well
as for utilisation of dietary orotein. Beaton (1964) found that

th iauri ne deficiency prevented animals from making full use of
calories supplied by food. Loss or gain of weight was related
to thiamine ingestion. Findings by Blaxter (1964 ) indicated
that rats on thiamine deficient diet, had fat gain which was 32%
les~ than that of rats which had a sufficient intake of thiamine.
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~t is t~ereiore evident tnat food consumption may

be satisfactory but due to other intervening factors its

benifits to the body may be lowered.

Effe~tA of MRln~tritinn nn Childrpn

Hortality

Malnutrition is an important cause or a contributory

CRuse of childhond Mortality in dpvelopin~ countries. In

WHO proposed budget for 1976-77. it was showed that

oalnutrition was responsible for more than 55% of all the

deaths of c~ildren under five years in Latin America. Craviot(

and Delicardie (1976) ascribed the high mortality rate in

developing countries to malnutrition. after comparing data

OD child mortality fro~ Mexico to that of U.S.A.

Kimati (1973) carried out a survey in a Paediatric

ward in Tanzania. The findinr,s indicnted that severe

P:::"''{caused 7.5% of the deaths while 50% of all the ch i Ld ren

who died had p~ as a contributory factor.

In Uganda Wharton (1971) e6ti~ated that between 5000-

7000 children die yeRrly as a result of Malnutrition.

Ground (1964) did a survey in Kenya on child Mortality in

fifteen different hos?itnla. He found that P~M caused 9.9%
of the deaths while kwashiorkor c~used 9.1%. The 5B~e

survey indic~ted that 47% of the children who died in

•
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found that PEM was present in 63% of the deaths caused
by gas trc-ente rit is whi 1e gas tro- enter i tiswas .a contri butory
cause of death in 23% of the kwashiorkor deaths. His survey was
limited to children aged 0-5 years.

Khan (1966) found that PEM caused 18.7% of child mortality
~t Kenyatta Hospital. Likimani (1969) and Atlas (1973) claimed
-t'na:mal nutriti on was the 4th 1eadi ng cause of death in Kenya,
with the age group under five affected most.

Apart from retarding populution growth, mortality rate
affects the economy of a country. Through death, there results

loss of human capital. Since most deaths result from illness
a lot of money is used in treuting and rehabilitating cases,
Malnutrition therefore contributes adversely to the countries
economy.

Mental Performance
Malnutrition has its adverse effect on mental development

and performance. Its impact is related to age at which the child
suffers from malnutrition. There is evidence that h~man beings have
critical periods of central nervous system development. During
this period the effect of any damage such as~ malnutrition may
affect the future pattern of development and maintain a scar
or deficit into adult life. The most critical period occurs during
the rrax Lmum pe r Lod of gro"7tl:1of bz a i n , This period is fror
6th intra-uterine month to the end of first year of life aftAr birth (Stanfield
1972).
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Hughes (1970) :ourd that at birih the hurnar.

brain is approximately 40% of its adult weight.

increases to 70% after one year and to 80% by age of

two years. Cravioto and Robles (1965) revealed that

malnutrition after 12-18 months of age is less demaging

than after birth. Further brain development w~s

found to OCClir in third yeer of life as repOrleG Ly

Stanfield (1972). Studies carried out by Hu oh es (1970)

in Mulago Hospital Uganda revealed that the brains of

those who had malnutrition were 13% lighter when compared

to the brains of those who had not suffered from mal-

nutrition. He found that by doing brain autopsy, and

then weighing and comparing the weights of those who were

malnourished to that of those who were not malnourished.
--Caback and Najdanvic (1965) found no correlation between

age at the time the child suffered from kwashiorkor

=-,:,0 sub sequent 1n1 cL i cenc e quot ient.

that intellectual skills were adversely affectL~ hy

kwashiorkor and that biochemical changes wh i c r. occur

durina severe malnutrition affect learning abiJity.

Clcvioto and Robles~1965), Cravioto and ue:::i.icarc.ce(1~''/6;

and Richardson (1973). Findings by Nuuga (1977) lead to

the conclusion that kwashiorkor victims have lower levels

of intellectual performance when compared to children

who had not ?uffered from kwashiokor.

r',(,lnutritionalso results in rnot Lv at.Lc n and per sonr J -i7Y

che riq e5. These changes reduce adul t-child .i r.t. ex ect ion
which affects stimulation for learning; maturation and
inter-personal relationships (Cravioto & Delicardie 1976).

13- • l' Y
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Malnutrition and Physical Growth

Malnutrition results in retardation of physical growth.
The degree of ret ardat ton depends on the sever ity of malnutrition.
The most important and easily detected type of malnutrition affecting
physical growth is PEM.

Jelliffe (1966) recognised the fact that~ growtn is
influenced by biologica1 determinants such as sex, intrauterine
environment, birth order parental size, genetic and enviromne~tal
factors. He however claimed that physical dimensions and body
size are much more influenced by nutrition (especially in the
early years of childhood when growth is most rapid) than any
ether factor.

Most of the other factors especially the socio-economic and

envi~onmental factors aCfectphysical growth indirectly as they
affect food availability, and food intake directly. So these
other factors should also be viewed in relation to food intake.

Jackson (1966) observed that growth of the u~der-privil~g2d
children "vas ecce ler e tcc when their food ir:!:ake: wa::. ir.ipriJVE:c.

Janes (I974) carr ied out a study on t••»o groups of Nigeri an
childre~; an elite group and a poor group. She observed a
difference of 9 cm. between the groups with the elite group having
superior heights. th2.t

,.,,,,,,r-lll'" ~'+-IIVO!"'\r1
',J' ~, I .

~~.1.~,. .. _
....~-.--- - r

physique poor qrou\).
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Habitch and coworkers (1974) carried out a study

on preschool children. They wanted to find out whether

genetic differences in height and weight are important.

enough to warrant establishment. of local height and

we i.qht; standard. They studied well nourished children

from both developed and developing countries falling

into various ethnic groups.
t/

They found that children from the various ethnic

grou?s and from various socio-economic strata generally

grew uniformly in length and weight, during the first

six months" Thereafter the growth of children from

developing countries lag behind that of children from

developed countries. The difference was interpreted

as arising from difference in socia-economic levels. To

cl arify this further, it w as found that children from

one of the developing countries(Colombia)but from higher

socio-economic strata compared well with those of children

frQm developed cour:tries.

This goes to show the importance of adequate nutrition

on physical growth even when one considers relation

between nutrition and economic status and ethnic difference:

in stature at preschool ageo

Malnutrition also affects the mucous membrane of
the gastrointerstinal tract. The membrane become

extremel y small and this effect resul ts in reduced

enzyme activity. The most affected



are the sU~2r s~:itti e~zymes especially lactaseo L3ctn~c

are respo~sible for diecstion of lactose, the milk

carbohydrateo They are greatly reduced during period of acute

malnutritiono

In feneral deficiency of vitamins nre related to ~evcre de[rpp

evident than the other vitaminso Lack of vitamin D CUUt,E:d-----------
retard~tion of bone development while lack of vitamin A a~fecth

the eyeso Lack of thiamine would result in beriberi, l~ck of

niacin would result in pellagra, vitamin C in scurvy, riboflavin

would result in failure of growth bnd also to lesions of the

skin ana eyeso Lack of folic acid may cause anaemia.

~ineral deficiency in general retards cell formatiene

Deficiency of iron interferes with formation 0; bloed cells.

Calcium deficiency retards skeletal growth while iodine deficiency

affects f~nctioning of the thyrojd. Iodine def~si~~cy

resul ts' in failure in both physical and ::iE j1tr:J ('TOW: h

(Jackson 1966).

Nutrition and Infection

infection is of great importance. It should therefore, be taken

into consideration whenever the nutritional status of a community

is being dealt witho

T-}:e-- relationship betv:een malnutri t Lo n and infection j s
t- -

stanfi~li (1972) and Latham (1975). Eal~u~~iticn rejuces the

body's resistance to infection, ~hile infp~ti0n a[~~avat~5

or causes malnutritiono



reduced food intake, raised nutrient req~irement and ren~ced

food tolerance. Mata an6 co-workers(1967) found that children

with the greatest weight gain exprienceci fewer days of illness.

He did this by correlating deys of illness with weight-g8in.

Parkin (1974) found that the consequence of infectioh~ i~

fen~ral \~s loss of weight and impaired ptysicul [ro~tl.

~ ':'he clinical consequence of an Lri f ec t i on depencr. on t r.c

state of nutritional inadequacy at the time the infection i~

acquired. An infection may have no serious consequence in a

well-no~rished individual, but can set off a total chain of

fatal events in children who are malnou~ished. Malnutrition reduces

the body's resistance to infections as it limits the for~?tion

of ~ntibodies in response to antigenic stimulus. As found by Gordon

(1976) it also reduces the number of phagocytes, as well as

t hei r- G paci t.y to act. This definitely results in reduc cd im,,':!i~: ..

to :::.:',,(.tions.

cidence of gastro-enteritis was highest in underweigh childT~~

whereby 59% of all the patients in the lowest weight group had

In additiont they also found that the initial response to treat-

ment :as poorest in the low weight children, who also sho~ed a

great tendency to severe recurrent episodes of' diarrhoea. They

found that all the children under 75% weight for age had a r.ig~

in 'aence of diarrhoea regardless of econo~ic status.
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The consequence of infection is that malnourished

individualssuffermure ~~~~r~ ,~~~~t,~~s~~1S~~~~tna~tn~)~
well - nourished counterpar-ts (FFH Study 1963 ; Cravioto and
Oelicardie 1976). This has an economic implication in that total
duration of sickness is increased, which makes treatment more
expensive, and capacity to produce goods is reduced.

People1s attitude towards fohd during infection affects
nutrient intake. There is a universal tendency to change normal
diet of a patient to a liquid diet. This results in higher (though
not adquate) intake of carbohydrate at the expense of other
foods that are good sources 'of' protei n and vitam; ns.

Gastrointerstinal Parasitic Infection

There is a high rate of gastrointestinal parasitic infection
in tbe world, with ascaris being the most prevalent parasite.
Stoll (1947) estimated that 25% of the world population has this
infestation. Here in Kenya, Ste~henson and coworkers (1979)

found that 31% of the children in Machakos District showed
evidence of having at least o~e parasitic 1nfection, 8.8% had
two and 0.5% had 3 infections. Of all the childrenls Stcol~
they exam; ned, they observed the ova of ascar', s 1umbri coides
in 27% of the children, 6.75~ hookworm, I.8% trichuris
trichiurQ, 0.3% schistosoma mansoni, while 14% had a combination
of LColi and L Histolytica.
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Parasitic infection has adverse effect on nutritional
status. It is known that intestinal parasites result in
dep 1eti on of aoarrt ysupp ly of nutri ents . Large amounts of
nutrients are required to be shared between the child and the
parasite (FFH Study 1963). Although the role of intestinal
parasites in human nutrition is inadequately studied much is
known about ascaris and hookworm.

Recently, Latham and the World Bank Staff (1977) carried
out a study in Vachakos Distr1ct. They wanted to determine
the negative effects of ascaris infection on growth5 ~s well as
find out beneficial effocts of dewcrming, on grcwth. They
had two groups of children, the control group consisting of
those who had no ascaris during study period and the study group
of those who were infested. The study was divided into two p~riods
the period before and the period after deworming. f, summary of

their findings is given. There was no difference between the

groups -j n wei ght-for-·age, He; ght··for-pue, arm ci rcumference.:..for-age
and skinfold thickness using t-test. Ascaris group after
deworming showed a significant growth spurt when co~pared to the
control group. Acutely malnourished ascaris infected children
gained 3.0% of their body weight in the period after deworming
while the control children gained only 0.5%. It was cone 1uded
that deworming resulted in significant improvement in weight-for-
age. Changes in height-far-age did not differ significantly
between the groups either before or after deworming. Changes in
arm-circumference,w·ere not significantly differen-t- In the
period before deworming ascaris infected children lost significant
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This was interpreted as a direct effect of ascari r r n f ect i on ,

There was a significant gain in skinfold after deworming.

They also found that ascaris infection caused

potbellies. Nine clinical signs of na Lnu t ri t icr. ve r r:

by different child~en after

ti~h metabolic rate of ascaris children with Ijfh~

infections lost 3% of ingested caLo ri ee to c•.sC':....riL,.

while those with heavy infection loct up to 25~ cf the

ingested calories. Not only do children lOGe nutrients

due to the competition between their needs and ttenccds

of ascaris, but ascaris reduce absorption of prot~in.

Tripathy and co-workers (1971) found that nitrogen

retention was impaired in children with a high parasite

load. They also noted that there was improved nitrogen

n~~orption after dewor~inf'

~ripathy and co-workers (1972) found that ab~orption

of protein and fat improved after de~cr~ing. ~t(:j ~cund

abnormal jejunal biopsies in infected children. 1he

abnormalities reverted to normal after deworning.

Venkatachalan (1953) had found that roundworm affects

absorption of vitamin A.



Eookwvrm is known to cause intestinal blood loss resul tine; four..d

in cons1ueraoie LOSS of iron. In fact hookworm is regarded

as a oajor cause of iro-:1deficiency anaemia. Marti.nez and

Go-workers (1967) estimated that 350 hookworms in the intestine

cause daily loss of' '10 ::11. of blood or 2 mg. of iron.

Girdia La~blia has been known to reduce absorption of

vitamin A in children (Katsampes et a11944). The nutritional

significance of this parasite has been little studied.

Food Habits and Nutrition

Food habits play an important role in determining the

nutriture of man, for food preferences and methods of food

preparation are culturally determined. McCance (1972) and

Land (1974) found that, foods consumed in a community are

deter~ned by beliefs and taboos surrounding particular

food items.

Bennett (1975) found that the customs and food practices

that have the worst effects on nutritional status of man

ar~ those that restrict intake of certain foods, especially

foods of the animal origin.

P~ople with special nutrient requirements such as pregnnnt

and lactating women, and children are most likely to be

affecte~ by the restrictions. For example, Kerghaw (1973)

Kikuyu worn n acd children. The Kikuyu children therefore

were primarily d9pendent on braast~ilk, le~umes and cereals

for protein.
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Infact the usual children's foods were millet porridges
and bananas, while older children had beansin addition.

These practices are changing as found in recent studies
by Hoorweg and Niemeyer (1978). They found that Kikuyu women
prefer foods of high nutritional value. These foods include
meat, milk ,eggs .beans and peas. Next in pr-e f cr-c n c e were foods

of low nutritional value~ such as plantain and irish potatoes.
For these people now~ their prob1em is not food restriction
but food availability.

Some beliefs associated with illness interfere with
intake of protein foods. Forster (I96r

) found that in Guatemala
people fed the ir children nof to make them healthy but because
they were healthy. The consequerce of this belief was that certain
foods be lleve« to cause 'i llnes s were wi thdr-awn hem the cht ld '.s

diet vmenever the child became si ck , The foods w+thdr awn include
meat and milk. Another C0~mon practice is replacing solid foo~s
with liquid diet during illness. This may reduce nutrient intake.

Some of the food habits being abandoned today were favourable
to nutritional status. Such are the habits that encouraged the
consumption of protein foods such as inse~ts, animal blood
and wild fruits. Some of the food preparation practices
enhanced their nutritive value, such as spouting of legumes
prior to cooking. Another g0dd practice was souring of milk
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before consumption. Though this does not enhance nutritive
value, the souring process reduces the number of pathogenic
organism (Latham 1965).

Food is not valued for its nutrient content only.
It has been offered as a gesture of friendhsip. In other
cases ~t is regurded as a symbol of security while meal times
are regarded as social events. It~is therefore very important
for people introducing nutrition progrRc~es to underst~nd

the food habits of the people they are dealing with for the
success of the proGrammes as was observed by Ramalingaswam

(1974). Forster (1966) found that food was a symbol of
security whereby strange foods and food from strangers symbolished
insecurity.

The findings of a study carried out in ~achakos by Steenbergen
and toworkers (1978) are quoted to give an idea of feedi~g "habits
of a group of Kenyan people. Babies Here found to be
dependent on brcastmilk in the first four ~onths of life.
Mothers introduced other foods into the babies diet from
i-4 months. The first of these foods to be introduced
was cows milk. Later cereal porridges, plantain and potatoes
were introduced.

The most common breakfast dish was porridge prepared
from maize-f lour and rarely from millet or sorghum. t·1illet
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and sorghum are mqre nutritious than maize. Tea was offered
when sugar and/or ~milk,were available. The most common lunch
and/or supper dish was a mixture of maize and beans, or ugali
eaten with a mixture of tomatoes) onion and fat. Sometimes the
foilowing foods were added to the tonato mi xtur-c , ir.i.sh

pota toes, green vegetables, fresh pu1ses or n.eat.

Consumption of vegetables varied with season. Vegetables
were eaten more often during the rainy season than during the
dry season as they were more available ..

1nfc:-LtFeeding

Breastmilk is the natural food for a new born baby.
Where mothers spend most of their time with their babies~ breast-
feedi ng is usually '>!.e on demand. Flores and (ov/orkers (ISc C;
and ~Stec:nbergen and cowor-ker-s (1978) found that semi sc 1 ic:

foods were introduced into child's diet as soon as they WEre
accepted. Morley (1979) said that it has been noted that childrpn
rray l.e receiving t nsuf f icicrrt fnerQ.,..intake HE:n before tl.e

age 0; three months. Gosh (1979) found that gro~th rate
slowed down from the age of four months for those children who
were dependent on breastmilk for nutrients .. He found that growth
stopped at the_ age of six months indicating that the child
was not getting enough nutrients to sustain growth.

It has been noted that breastfeeding in develoring countries
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Abandonini of breast feeding 8S observed by Morley and ~oodland

(1979) is encouraged by ~dvertisin~ and promotional practices

of baby milk and infant !crr:r:ul3. by !:a::u.fa;:;:-..::reG.

Dwyer (1975) found that Brazialian women rejected breast-

feeding because they thought breastmilk is weak. and therefore

did not accept its value. Paulo and cc-worke~s(1975) suspected

that overs .•.•eetness of artificial milk a!'ldeasier suckling 0:
the bottle made infants reject the breast. They were of the

opinion that ignorance of correct nursing practices could

have resulted in children preferring the bottle.

Blankhart (1974) carried out a survey in Kenyatta and

Mathare estates in Nairobi. His findings indicated that ex-

elusive breast feeding for the first six months did not result

in cases of underweight. Central Bureau of Statistics (Kenya)

(1977) revealed that children weaned between six and twelve

months of age had most satisfactory growth while wasting was

observed in children who were still on tne breast aiter the

age of eighteen months.

Steenbergen (1976 and 1977) found that the breast-

feeding pRttern of Kamba children was as follows: all the

children from birth to the age of twelve months were breast fed;

hetweer: 1:he .,... .,... ""'! .•.•. '\.- .••~.•........ _ .. _ ..-

children in this age group were breast feeding, while between

the ate of ei ghteen to twenty-three months only t hi rt y-cs even

r~rcent were hreast!ee~ing.
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She found that COWlS milk was the first supplementary
food to be added to childrenls diet. It was introduced into the
diet between the ages of one and four months. COWlS milk
was gradually being replaced by thin porridges between the
age of four and fiv~ months, given at a frequency of t~o
to three times a day. Porridge remained a r:iajorweaning dish
until the age of two years .. Ugali with milk or with a tomato
stew was bei ng gi ven to three-quarters of the chil droll towards

the er d of f irst year of life. A mixture of who le mai~e wi th
peas or pigeon peas was eaten by o~ly a few children un(Er two
years~ as it was generally regarded unsuit~ble for children at
th~s age.

Nutrient Source

A review from various studips done in Kenva is given to give

an idea of sources of nutrients.

Bohdah and Gibbs (1968) carried out a study involving
eight major tribes 'in Kenya. They found that cereals were the
principle source of calories providing 79.6% of the calories con-
5U!7:2d ir Ker:','a. The 1979-83 Deve l opment plan for Kenya

indicated that cereals and primarily maize account for
60% of tl.e calor ie consumpt ion in thi s country. Steenbergen an

(I978a) found that foods furnished calories
in the following ~roportions) protein 9% carbohydrate 43% and
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fat 48% for the age group 0-6 months. Protein supplied
10%, carbohydrate 63% and fat 27% of the calories for the age
group 7-18 months. For the age group 19-36 months, 12%
of the calories were derived from protein, 76% from carbohydrate
and 12% from fat.

Rutishauser (1975) found that energy intakes for Ugandan
children fell below accepted requ~rement from the third month
of life. She noted that energy intakes hardly increased at all
in the ages between seven and thitty months. A decrease in
ene~gy intnko was noted at the aars ~hen children stopped
bredstfeeding despite the increase in intake af cereals. The
fuoj eaten was therefore not enough to make up for the ener9Y
breastmilk had been supplying.

The frc(]uency of feeding may affect the "mount of intake.
It woul d be reasonable to expect the ones wi th more +rcquent
intakes to have a higher nutrient intake. Nevertheless
Rut; shauser (1975) fou ld 1ittl e difference in enerqey -j ntake
of children receiving two and three meals in second year of life.
Nutrient intake ofcourse would depEnd on both the size of

As found by Bohdahl Gibbs and Simmons (1968) the protein

avail~ble to most people in Kenya was of low biological value. For
example, they found that the ratio of animal protein to
vegetable protein in central province was 1.7 : 98.3 percent.
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How ever , in tlyanza they found that ~'.l(' to high cc.nsu-ap t i t;l of

fish, ani.maI p rot ei.n represent ed d .; , ....v er of :r f: o:.C:~ protein.

They found that 42 percent of the families under-study had

no animal protein whatsoever. Cere~ls provided fifty percent

of the protein, legumes provided twenty-eight percent, fruits

and ver,etables provided ~leven percent, while roots and tubers

provid~d fi~e percent. hnimal protein represented only

six percent of the protein consumed by these families.

For the same families Bohdah, Gibbs and ~immons (1968)
found that 37.0 percent derived their iron from cereals,

fcund that the average iron intake per person per day on

average was 17 mg. and that 16.6 percent of the families had

iron intake that was below the daily intake reccm~ended by

FhO (see page 51 foot note). Iron intake was found to be

very low between age of one and three months, intake then rose

to 50% of RDA by end of first year. The rise in intakp ~2E

at t ri bu t ec to ccnsur pt i cc. 0: cereals.

~hey found that calcium was primarily derived f'r-o:n frui t r.

and vese~ablL~ while ~ilk provided only six perctnt, a~f

t~&t 87.7% c! the fa~ilies they studied had calcium intakes

below re~ommended dietary intake. ~itamin A was mainly

drived from fruits and vegetables. Steenbergen (1977)

in her studies klliongstthe Akamba people found that all the

fa~ilies she studied had intakes of vitamin h th~t were below



Bohdfih, \.lieosand vitnmo~s (1968) found that t.h i r.u.r n c was

derived fro~ cereals. Steenbergen (1977) found that intake

of thiamine w ae 1-4 m~. b.nd that 33.3% of t.'n-e i:<:,~:.i'lieswere

below R~A. Niacin was also found to be derived mainly

from c e z-ea Ls with a daily Ln t.ake of 9.7 mg: 63% of the

th~t the ~v~ruge daily illtake of vitamin C was 130 mg. and that

only 13% of the families were below RDA. Bohdah, Gibbs and Sim~~nE

(1968) had found that the main sources of vitamin C were fruits

and vegetables.

Hutritional hssessment

::utritjonal assessment can be d o n e by m e a nt. of direct

and indirect methods. :r..directmethod would involve the U5e

of U variety of vital statistics, such as age-specific mortalit.y

rat.<:-f-,r.o ro i d i t y a n d c a u s e specific mortality and nut r i t i or.a Ll v

many surveys for, on one h&nd it would be irnpo5sihle t.o ccllec.

nccurate in~ormation and on the other, the info~~~~ion ~oulc

l c 3"~ge3tive but not e p e c i f i caLl y inc'ir;~tivecf tl.e p2.8.r.t

o~ putrition in thp co~~unity.

1. The ~0A used by Bohdah, G_~tE ~ncl.SiGmons were:

a) FAO Eanual·of Food CC!1;::u:T:pticnSu~veys.
b) Jr'.(' ~--(ep0rt tic'. 15 on CaLor i e Requi.r-ement ,

".'~;~0tc":1'tlerr,enused t:G.rJLook 0: !~u..( l. liu t ri t i ona l
Require~fct F~O/~HO Rome 1974.
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For the purpose of this survey, direct methods of assessing

nutritional status were utilised. For more accurate results

and conclusions a combination of methods had to be used, as
I

there is no one siI!gle method which can be used. This

limitation results from the gradual developmental nature of

nutritional deficiencies, which goes through stages. 'The three

main stages are:

1) Depletion of nutrient body stores

2) Growth retardation

3J Development of Clinical signs of malnutrition.

It was not possible to use all the methods available,

a few methods were therefore selected on the basis of their

feasi bi 1 i tY,t availability of funds and laboratory facilities.

Biochemical Tests

Thece tests are very useful in assessing suboptimal

nutritional status where physical symptology is not

recognisible, for example where nutrient levels of blood

and urine are extremely low while the subject ShCW3 DC

other si.gns of deficiency.

The principle behind these tests is the fact that
,...co .&.. .!... _ • ~ .< ••••

v... "'.•...c v...t..~; ""

are reflected by changes in the concentration of chemical

S'.lbsta::~e6 in tiSSJ.0S and body fluids or by the appe ar-anc e
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or disappearance of specific metabolites (Arroyave 1960).

The tests are of two types, those whi ch measure chanqes that
directly reflect the supply of nutrient, and those which detect
biochemical, changes reflecting metabolic alterations subsequent
to nutritional effects.

These tests are however limited by the fact that, the
degree to which changes can be measured by existing t~chni~ues
are 1imited. Again, the extent to which changes can be clearly
separated from the influence of genetic, environmental and
physiological factors is not known.

Use of biochemical tests in this survey was limited to

AnUr'ropometri c ~1easureiTIents
Anthropometry ;s concerned with the measurement of

physical dimensions and the gross composition of .the human body
at different age levels. The assumption in this case is
that on average children or people at certain ages are expec~~d
to be of certain body size.

It can therefore be a useful measure of nutritional status
since nutritioninflue~cies physical dimensions and body ~~~c

more than any other factor particularly in the period of early
chil~hOGd Wh2~ growth is ~ost rapid. Morley 5nd Woodland
I Yr....,,..,,
\ .• :....I .;) C ~~./I;iP" t c.: ~ ·uC t ~ I i ~ (' e ••..•U ( \."J, ,; U -; ,.., 1ft \.._0. I , U. I ,.... '- I I~ \ ,:;) I ( '.•..t! ! t \,.11 ell ..•
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They concluded that the position of a child on weight chart
depends more on his geneti c background than on" his nutriti ana 1
state. However, they also recognise the fact· that genetic
differences could be considerably reduced if children rec§ive
sufficient food and medical care.

Anthropometry as an assessmE'nt method is limited as
it is difficult ta define comnuni ty standards mainly for two
reasons:

(a) Body proportions V6.ry in different individuals
and groups, with gen2tic and climatic facters.

(b) Height and weight level rise with improved nutrition
and disease control.

The :standards' i)·f reference available are based on Europea.n
records. Since most deve lopi np countries do not have their

own ~tandards, they depend on other peoples standards which
may not be appropri ate for them. Apart f rom that) anthropometr t c
figures need to be rev ised fer every new generati on other-
wise they become absolete due tc Secular trend (1anusr

1962).

\~e;ght

Weight assessment in developing countries is mainly concerned
wi th deterrnining degree of underwe iqh t resulting from varying
levels of PEM. This measure gives information on short term
effects of malnutrition.
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Weight is limited as a measure of growth by:

(I) Certain patholo~ical circumstancesv such as
Oedema, ascaris infestation and organ enlargment~

These circumstances elevate the weight of children
for examp.le, oederr.a fluid will have its weight

recorded together with the childs weight as there
is no way of de t e r-min ing its weight. This is the sami

case with ascaris load, where it is not possible
to determine the weight of the child exclusively
without the weight of ascaris.

(2) Weight also varies on an individual depending on time
of the day

.
It is recorded. ~1unsen (1964)

obtained nude weights of children just before
they went to bed and as soon as they arose.
(There was no food intake nor empty; ng of howe 1s between
the two recordings). He found that an average
of weiqht loss of 0.4 i~g. occured dur inq the night

with individual variations ranging f om 0.2 to
0.7 kg. This led to the conclusion that children gain
wei~ht after the evening meal. They lost weight
during the night attaining minimum weight in the
morning after ~aking up.

For accurate assessment of growth by use of weight,
accurate scales should be used. Correct reading and recording
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should be done if reliable information is to be collected.

Height

/

Two types of heigflts can be recorded~ vertical height
and recumbent length. Falkner (1958) demonstrated that
stature horizontal is superior to stuture vertical ~ for example
he found that stature horizontal exceed stuture vertical by
1.1 cm. for a one year old child. IL is therefore important
to decide from the beginning whether vertical height or
recumbent length is to be used due to these differences.
Recumbent length is most suitable for preschool children whose
vertical height is difficult or ilnpossible to record accurately.
It would be difficult to give preschool children instructions on ho~
to stand for accurate measuring ~ this

. impossible with the babies.
method would be

Apart from the usual limitations of using height values
that may result frrnn incorrect teChnique or recording~ Falkner
(1958) found that hbig!lt'i~'aTsb lim~t~d by the fact that human
beings at al i ages beyond two years are 2.0 em taller when they
assume 8re:t positiGn in the morning than when they returrl to
recumbent rosition at night. This implies that individuals
attain tilit2r2nt height at different times of the day. The
gre~test reduction in height occurs during the first hour
after getting out of beds than in any succeeding hour. At six
to twelve ~onths, the average decrease in body length is 0.8 cm.
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after sitting for one hour. It is therefore ~ery difficult
to obtain uniform measurements and consequently standard
figures ;taking such problems into consideration. Due
to limitation of weight and statur~ values as measures of
nutritional assessment~ other measures were introduced.
These include arm, head and chest circumferences and
skinfolds thicknesses"

Morley & Woodland (1979) have identified arm cir-
-cumference as an excellent indicator of nutritional status,

which has the advantage of operationa1 simplicity. Arm
circumference is particularly useful in situations where a
rapid method of identifying malnourished children is needed.

The value of arm circumference derives from the fact
that "it changes very" ittle with age. It is a useful measure
as it is very sensitive to dietary changes. To use this measure,
children are fitted into different nutritional zones
according to their arm circumference values. Those children
who are below 12.5 cm. are considered malnourished, those whose
values are between 12.5 cm and 13.5 em. are consi dered to be of

suboptimal nutritional st~tuCt while those above 13.5 Cee -

are considered as enjoyi~g good ~titritio~al statuso

Though head circumference is mainly related to brain
size, scalpts soft tissues, the skull and the brain size
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vary with nutritional status. Head circumference is affected
by PEr~ espcc ially in the second and thi rd year. of 1ife.
Head circumference can be used as an indicator of nutritional
status by comparing values with standards of reference that
are available. Also~ the chest/head circumference ratio is valuable
in detecting PEM.

Chest circumference can be used as a community indicator
of PEM. Between the ages of six months and five years, a chest/
head circumference """';';0 o f Le s s t h an one may be d t f-"l• c•. v ~ . 0 (..l! , I vue 0 Cl.L ur e

develop or to wasting of the muscle and fat of the chest wall.
The head/chest circumference ratio is not very useful before
the age of six months as the difference between ·them is very sma]

By use of skinfolds, subcuta, eous fat can be assessed
wh ich r e f Le c t s calorie r e s e r-ve ss Lt should be noted that
ther-e is considerable var iation in fat distribution wi th
age. Sex differences occur throughout life whereby skinfolds
for females are greater than for males right from birth.
It is desirable to have local standards due to differences
occuring in different climatic regions. Where local standards
are not available, general standards of reference available
can be used (Jelliffe 1966).

Clinical method of assessing nutritional status is based
on recognition of certain physical signs believed to be related
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to nutrition inadequacy, Clinical signs are recognised only after
t~e subjects have been on inadequate diet for a long time.
~se of this procedure decreases with improvement of nutrition
lel~l~ becoming less useful where mild malnutriton is concerned .
.![ c follov/ing need to be examined as they are affected by
".y:equate nutrition, eyes, skin, hair, parotid and thyroid glands,
'~'j "-~'J'li',l tissue •• Je llirf e (I966) gives a good description
,;:' ,:iinical assessment as we ll as the Hmt tat ions involved in
:r i <:. method.

·',:::-..:-aryS..llrv~ Thi s invo 1ves wei gh'jng of foods eaten, to
.. :"!'!'1i ne the amount of nutri ent consumpti on by us ing food

This method of nutritional assessment can be used
~~rgly but it has its limitations also. Though nutrient
Z'Ji<tentmay be calculated for all the foods eaten, it is
r.ot right to assume that if nutr-ient level of food consumed 'is

~dl·quatE'.; then the individual is getting suf'flcient nutrients
,~(;c: to the follow; ng reasons:

(I) The nutrients ingested might not be available to
the body, for example~ there may be absorption
defects resu7ting from presence of patho1ogica7
cond it ions. There may be nutrient wastage where
infections such as diarrhoea, v~miting and
intestinal parasites are present.

I " \\~; Preparation and cooking method affect some of the
foods such as r -.
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soaking of foods and discarding of c00kin~
water effect the content of water-s.oluble

vitamins. Exposure of milk to sunlight

destroys riboflavin

Schaefer (1960) noted that dietary studies are

especially useful where population subsist for long

dietary intak~which are marginal in protective

nutrients and where deficiency is not clinically obvious.

Reh (1962) gives a good guide on administration of dietary

survey.
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CHAPTER 3

RESEARCH DESIGN AND METHODOLOGY

Objectives of the Study

The aim of the study was to determine the nutritional
status of children under five years, living in a suburban area.
Also to d.escrite feeding pract-ices and the prevail-
ing soio-economic :nd environmental conditions.

The specific objectives were:

I. To determine the nutritional status through
(a) Anthropometr-y

(b) Clinical signs of malnutrition and state of, the body
(c) Biochemical state of the body
(d) Nutrient Intake

2. To determine demographic, socia-economic and environmental
characteristics.

3. To det~fmine feeding practices such as breastfeeding
pattern, food source, food preparation and feeding
methods.

4. To determine type and rate of infection including
gastro-intestinal parasitic infestation.
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are given in chapter I.

Research Desisn The fiel'lisurvey was carried out between the

months of AU~URt m-.;_ .-_ _ ~_~. ~, .•.
-- -~-~J

longitudinal type as suggested by Goldstein~

The ai~ was to include all the children ~ed between
.•.. -,....--"'..:-- -, -.- '.._-;;;

(~---, ~
\. -- .......•.. ~.-

-area). Assessment of physical growth was done for a period

of six months. This limited the age of children to 42 months

by end of the survey.

The period from birth to aee of four years has been

described as the critical period of growth. Not only is pbyGical

growth rapid bet ~aximum g~owth of the bre~ occurs during this

period. This again is the period that ch1-dren are most

susceptible to diseases and other infectio~s. The investigatio~

was so designed as to assess the child duriDg this important

period.

Method
The lay out o~ data collection was ~s follows:

1. Anthropometric ~easurements we~e do:e a~d recorded every
six ~eeks for all the children below ~ne year. geRson

being that physical growth is quite rapid in the first

year, and ~rovth after six ~eek5 wou~d be measur~able.

By the time a child is in his second ~eart growth

io not as rapid and the
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growth after a period of six weeks would be small.

For this reason, all the children above one year were

measured every twelve w~eks.

2. Pattern of recording clinical signs was similar to

that of athropometry, that is after every 6 weeks for

children below one year and every 12 weeks above age of

3. The age at wtich the fontanelle closed was also r~corded.

4. Single blood and stool sM.1ples were collected. From

blood, haemoglobin and hacmatocrit levels were determined

using cyanmethaemoglobln and microhaematocrit metnoa.

St"ools were e xam ined for p r-e seuc e of gas ro-intestinal

paras.~tes u si nc:;Hi tchie' 6 (c one en tra t ed ) me t no d,

5. Inforr.lationwas also collected on feedin~ practices

such as, breastfeeding patterns, and qu~lit&tivc feod i~takc5

using a questionnaire while quantitative food intakes were

determined uGinC weiGhed food method.

6. Data on socia-economic and enviroc~ental factors wac collected

by mean~ of a questio~naire. ~he questicnnaire w~s
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Sampling Fr~me

A map of Kangemi showing all the plots in-the survey
area was used as a sampling fram~. The plots in the township
and satellite wer-e numbered, f rora 001-241 for the s ate llite
and 001-422 for the township. It was then decided that the
area would be divided into seven clusters, four from the township
and three from the satellite. Using the table of random nu~bers
7 plots were selected to be used as cluster stnrting points.
\lJiththe help of the map , cluster' boundaries ver e easily
p 1otted (see map 1 p (, 64a) us i.ng r-oads a s the bo un d.ar-Les ,

All the households in each cluster were visited. For
each household v is t ted , enqu'ir ics were made as to whether then;
were children aged 0-36 months. Only children in this age
group were going to be included in lhe sruvey. So only those
mothers with children in this g; 'oup were 9 iveil the det.a il s

o~ the study. The mothers ~ere then asked whether they ~ere
willing to participate. Those who agreed to participate were
reg'j stered. Each houscho 1d enumarated was number-ed f'cr the
purpose of ident if t cet+on. Enumar-at ion of the households lias

done by moving from doer to door until all the househol~s
in each plot had been visited before moving to the next plot.
/1" subsequent visit WLt$ made to those bouseho lds whose O\'Irl0r'S

were not in during t~~ first visit.

Sampling Technique and Sample
In prcpare tt on for sampling::. tour of KClngenri was done.

The aim of the tour was to de term.ne whether the living conditions
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in the three sub-divisions of Kangemi were similar. The
farmland was found different from township and satellite. For
thi s reason it was. exluded from the survey area •

For sampling purposes clusters were used. The survey
area w~s divided into seven clusters. Ro~d~ were used as
cluster boundaries. Each cluster consisted of a sequence of
householdss consisting of not less than 200 people. The clusters
were then numbered. Cluster ones two and three were in the
satellites while cluster fours fives six and seven were in the
township. The township had four clusters as it was largers had
more houses and a higher population than the satellite.

chi 1dl"en in these c lus tc-s who wer e aged ' .. : ..•i.,..,·.s

(f, lot - of the plots in the satellite had commer cial
buildi~9S such as bars and shops '

Each household in every cluster was visited.

were registereds only if their mothers were willi~; to
participate.

The size of the sample was not predetermined. As many
children as the mothers were willing to participate were
registered. A total of 250 ch ildren It/ereregistered during
the f~st two visits but only 240 were available fer t.he

first measurement. t.ry r h.i Ld r e u c·G!'., -;
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The mothers involved were those who were permanent or semi-
permanent res idents of Kanc;emi. Semi-permanent members
were those who had been in Kangemi for a period of at least three
months and were going to remain there for the next six months.

A subsample was used for the dietary survey where a quarter
of the children in the main sample were to be included.

Descript iOYl

proced.ures of
of n~t}1ods of nutri t i.on.a.L

anthropometry, determing of nutritional
def iciency signs and record; ng 0-( teeth erupti 01. was done as
recnmmended by Jelliffe (T

Q6r\1J 0 I.

Deviation from his recommend1tion occured only during
mea-uring of arm circumference. He recommended that the tape
measure overlaps, so that reading starts from the ma.rk
of 10 em, and then one subs tracts 10 from the reading. To
avoi d errors that may occur due to subtr-act ing, ann circumference
was measured without over-t app in9 the tape (see picture 6b p •. 7(1).,

[Jietary survey was carried out as suggested by Reh
(1962) through horde visits. Information on socia-economic
status was also collected during home visits. (See Appendix)

By home visits 'i t is meant that the survey _team visited
the homes of the par-ticiperrts . The questionnaire and recording
of information v:05 done then.

It had been planned that the anthropometric measurements
would be administered at the clinic using appointment system
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as suggested by . Moore and coworker-s (I9~.;tf). Thi s

meant that a certain number of mothers would be requested
to report at a central place and measurem~nt taken. The
central places are referred to as clinics. Three clinics were

being operated for the purpose of measuremGnts at:

I. Kangemi Social Hall for cluster Is2 and 3.

2. Kangemi Primary School for c lus tr-r 4 and :.;.

3. Sub-chief's camp for cluster 6 and 7.

Mothers living in cluster 4-7 were allowed to choose the
clinic which was most convenient to them.
~;£2..!..~~'.l. Caret

Appo intmcnt car-liswere designed a.nd given to mother-s .

Dates of clinic days were written on the cards together with
some of the children's details (see page 72)

Not all the mothers given appointments came to the clinics fer

example, o~ly 49.2% and 14.6% of the expected children turned
up for first and second clinics respectively. All the other
mothers were seen at ho~e. It was decided that the rest of the
m~asurc~~nts would be jone at home by means of home visits.



Picture 1

1 Weighing an infant (using a basket)

2 Weighing an older child (using a pant)

3 Length measurement of a child
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Picture 2

Picture 3



Picture 4

WHO 51160

Picture 6a

Picture 5

4 Measurement of head circumference

5 Measurement of chest circumference
6a Assessing midpoint of upper "arm

(Halfway between the acromial process
of the scapula and the olecranon process



Picture 6b
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Picture 6c

6b· Measurement of arm circumference
~ ./ /' ---'/'_-4/

~ -



Picture 8a

a Determining weight of a saucepan
b Weighing potatoes
c Weighing cooked food
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Picture 8b

Picture 8c



72

APPOINTMENT CARD

[11eas.I tofT •

IIs t
I,

2nd \
I

•I,
,

3rd

4th

5thI 'l! I
~ .,L "~, , _
I

PLACE:

~he dates of the appointments were written on the card. The
mothers were verbally reminded of th date of the next clinic
three to seven days before the clirric day.
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CHAPTER 4

InTRODUCTIO~T

A total of 1'71 household s were enumerated foY.' the purpose

of thic s tudy , Hov.eve r the number of households uned in the

analysio of data differs becaune information from certain

households was oLther unavaz.La b.l,e or vla:~ c onad.de r-ed unreliable.

80CIOECC1!(':',iIC PACTOIU)-------
H our;eholcl ;:;izc

T}'o ave rag e houcehold size was 5 ••4 people, I.;l.l1lick (1979)

found an aV'ernge household. size of 4 ••4 pc r aon s , The dif1erenco

be tween 1ullJ.ckf s fie;ure and that f'ound by the author, may

have be en (1L~8 to the sample size, or the nature of sample.

In this cu.rvay only those hou aaho Ld s which had ohd Ldr-en below

36 raon tilf. \!ere regist'3red, and the mi.rdmUlll number :cegistereu.

per llouo( hold «e» three"

----_ ..-..._-,--------_._------
Illl nbcr 0:: People number 1IH

--- ••.•• _ ••.•••• _ •• &. __ ••• ,,--_ •.•• -. ••••••••• ----.-- -- --, ,--_ •• _.__ •••• _, •••• _---_.-

56 •.6

52 31 •.4

9-11 17 10••2

12-11

15-17 1 0.6

18 2 1••2

---- . --------.------
Total 160 100

__ ....,.._~ ,....... • .••. _ 1 q _ ClI ••• _~ """'_. •••• _ ••••• __ •• __
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In tabId 4. 1.1 it is shown that more than ha I." the

households had 3",5 persons. This indicates that most households

had 1-3 children. Only 1.8% of the households had, more than 11

persons.

H01.lP-:,ehol(;Heads and !:otners of Sarn-ple Cl"·'ldren

---<-----.~.-.-.--..-..Q~-~---
Age years Number Pe r-een tage

_ -._ c • _ • ~,~_ ~. ,_. _

20 H 903

20-29 53 35.1

30-39 62 41.1

40~ 22 f4.5
----~----~----.-.-._._-----_.-

Total 'j 51 100,,0

As indicatod on table 4~102, 76.2% of the household heads

were aged bo t.vre en 20-39 years~ Information on hou scho.Ld he ad e

TIas not available for 20 houcenoldsQ

'rhe po puLa tion of Kang enrL is dom.Lnated by young adults

Y;110 have immigrated to Nairobi Ln aca r ch of jobs.

OUt of 171 household he ad s , 18.3~~ ste s:« f'emaLoo, the

rest, 81 & 7;'b were ma'l e s , The baseline survey of 1973 ind Lcatcd

that only 9": of the households were headed by f'ernc.Le s ,

The difference be tween ba se La.ne survey findings and this survey

suggest an ~l1crease j.n female migration to urban a r-e an

prob3bly in neaz-ch of' jobs or mv be hous eho Ldc with husband

and wife moved out and therefo7:'c women he ad o nave be come more •.
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of the heads TIcre

females. 'l'he dii'i'erenco between her finding and the finding

of this survey lXlj' be due to different ne thod s of- (see p~ 73)

se...TI1 pI :1.11[; Q in this case had a woman un l f.ke

in LuJ.lick'D Gl).J:'Y(::Jr sand thj.8 would explain the hi~';her proportion

of wo~en as heads of householdso

I.Tariti'~l St.a tne; cf Household Heads--~-<.'-~--~.."-...,--~,.,.....-.-~,."...",,,
'rhe r.18.;jcrity of the household he ad e (79,8;0) were mar-zLod

'14••3:;; ',181'e unm~cX':i.':i.ed; )",6~;; were sepo.:.'Cl.ted or divorced, while
o

2.•45~ vrer'e wido\'IO(i" All the heads who :O:1'e under tl:.e category

of uruanr-r Led WC}~(~ no the r e living on t11cj.r own, a s there were no

unmar-rLcd malo il(;act8 in t~lC camp.Le e:coup .•

r.TotherfJ of Si~llmlr:, Children_..- ..-....I&: ""'"'tr"" •.•.••. ....-... _

Humber Percentage
15·-19 14
20-24- 45
~~~)-29 4-3

30~'34 24-

35-39 11

10.1

32.(,
31.2

..----,-...,...,..- ..•...-,-----~--.-.-----~...-
Total 138 100 ••.0

Table 401.3 :Lmli.c:cttes that the majority of mofhe r s (73 ••9 ~~)

were aGed 15-29 years.



PTegn~ncy, Miscprria~es and Deaths

Table 4.1.4 Number of Pregnancies per Hothe~

No. Preg. Mothers Percent

1-3 74 !.7 7.
/.'/

4-6 68 39.8
7-9 22 12.9

10-12 7 4.0

rrO~AL 171 'i00.0

J-.i;5 f i nd i ngsp r-eeent ed in table 4.1.4 i:ldicate., 56.7% of

the netherr had had at least six pregnancies. ~his could be

consijcred as a high rate of pregnancy since the majority of

mothers (73.9%) were aged 15-29 years and therefore still fertile.

They could be expected to give birth to more children. rne
.i nci dence of m'i scerri ages was as :0110WG: 12.)7: of t h. r.o t her s

nunber of miscarriages per mother ranged between 1-2, wl.ere

9.4% of then had one miscarriage and 2.9% had two mistarriuges.

Bothe rH reporte d t 0 have lost chi dren thrcuj-h deat r. r.c : :'::.:. (:'.'" :

11.7% hud lest one child, 2.3% two childre~t o.6~tt~ec ct~ldr~c

and anotter 0.6% four children. ~he rest 0: the mothers (84.8)\
had not lost any.

Marital Status of Mothers

The ue j ori t y of m ot r.e rs (75.4%) we re n.s rri ed ; 20.7"

were unr.arri ed , 3.55", w ere separated or di vo;ced anc ::":J2y O.6~b
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Vlere widowed •• The fact that three-quarters of the mothers

were married suecested that most of the people who immigrated

i."'lto Kangemi wer e accompanied by their families.

Education---
Five cateGories of levels of education were used based

on the stages when schooll.ng is usually dLscon tf.nued , These

categories werc further aubdLvd.ded :into completed and not

conp'Let ed , Completed referred to those who e t.aye d un.til +he end

of thu.t level and did an exanuna td on , Hot completed referred

to those who dropped out before completing",

G1ttinc cxamanations leads to acqud r-Lng of cert.i.f Lca tes

wh Loh are im.pol'tan·t( in present day Ke:r>..ya)in procurring of

employment CX~U in advancing ones academic as pdr-atf.ons and

ovon tua Ll.y ill determininc socio-cC'onomic s ta tuc , Those under'

tile ca teGor;)," of none are those who have never attended a i'ol"!l!ul

----------------~-------------~----------------
Level of Education Household Heads j,lothers

-,,~----- . " " .•.~--.----------
Ilurabez- Percent:

. -_. _-..."' .....•
~JUI'lber Percent

40 28a9

16 9.6
42 ~5.3
~8 16.9

3 1.9
1'3 7.8
15 9.0

1 0.6

-------------~
..JoV".l':~ 28 17.9

Std ;'-Lt 14 9,,0
Stcl. 5-·[i cr. r..ro l.et. .. 47 30••1

If no"t coaplete 18 11.5
]?orr<l 1.•.~~ com'-'_.e1,8 4 2••6

II Lot ~c,;~p} c te 19 12 ••2

J?orID)-4 cOrJ.plcte 25 16 ••0
It not c omp'l ote 1 0.6

-~
Total 156 10080

--_...:- -~. . 1, _______ •••••••••• ~:_ ._ I! •------------,----~~~--------
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The finding as presented in table 4 ••1&5 incli~ates thai; nearly

30% of the mot.her-s never wen t to school as compar-ed to 17. ~~.

It also indict~tes that 31 ••4~~ of the heads attended secondary

scbool as compar-ed to 193210 of the motnez-a, ~his may (;ll,f,gest

tha.t educating males \78,S more favoured than eJucating f erm.Le s ,
o

The mothers Vlere then asked to ::::tate their source of

lmo\'llec1e;e on feeding of the ch i.Ld r-cn , Hone O:L the mothers

claimed to have receivf'Cl nu tr-L tio:::~ education from i'ornal

schco.l.a, The :umjori ty (GO~'b) said -they Lea'rnt :l'rom the

child weLf'az-e clinic80 For the rest (205"1) none learnt from

the :r:v::'io, others from husbands and others from r-e ad Lng ,

This shows r10H little formal schools e f'f cct change j.n

nut r ','i,ion behaviour es]!cc:tn.lly at primary LcvoL which the

mnj orj. ty of people attend 6

l.e r-eveaf.ed by the s tudy the najori ty of both the hou se ho Ld

he ad s and mot.hez-e had no technical training ••

IIHny of the head s (70 .•57j) had no teclmical training;

g;~bad less fhan one ycai.~ of trQininc;; 6.4iS had one ye ar-

As for t~G mothers 1 Of? a 67~ had no technical training,

1 '.
6.67<> had one year 0::'
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The fhct that one h&5 been trained or not trainej

influences occupational status, job opportunities as well

as income levels for most people.

o Occupation
Table 4.1.6 Occupation of nousehold Heads

Occupation Type No.

Professionals e.g. doctors, 15 9.5businessmen
Less professionals e.g. teachers, 11 7.0shopkeepers
Skilled workers e.g. clerks 81 51.9
Partly skilled e.g. machine 22 14.2 ·83.4operators
Unskilled e.g. porters, 27 )7.3labourers

156 100•.00

'I'h e classification used in table 4.1.6 is based on C"L' sUf'gested r~

;).:J.rker(1976), whereby classification was devised be x . ,. on a

grading of occupations according to their levels of skill.

Tt~ findings of the survey with regard to occupatj0~

COl:r"-~po!.c.to the find:'nss on technical trair:ing1 where lack

of training and lew academic levels lead to acquisition of jobs

that do not require prior training, and skill i~ acquired on

job. People of low aead roic levels and in such oCCuFation

bracke¥.E where, 83.4% of the heads fit, are not likely to be

earr.ing high salaries. This fact is l3ter revf'al~d after

estiJ"~ting the household income.

It was found that 30.7% of the heads ~~r€ Gelf-e~ployed,

16.0% were government employees, 52.1% werL employed by private
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canpanies and institutions, while 1.2% were unemp.Ioyed, Mullick (1979)

fOW1dan employmentrate of 46%. The difference in these findings is due

to sampling.
o

M:::rthers'Occupation

Therrothers were put into three categories: employed, unerrp.Loyed

and housewives. The tenn unernployed referred to those whohad no spec.if ic
occupation and were not housewives. The majori.ty (68.3%) of the mothers

were housewives, 28.11; were Employed, 3.6% were unerrployed, Themothers
falling into the category of W1employedwere unmarried rrothers whowere

st; 11 Livinq..l·,ith their parents.

INCOME

'.,
The household heads were asked to give an est~ate of the total

"househo.ld -l11Ccme per rronth. The estimates given were pooled contributions
of the household members.

It was estimated that 42.0% of the households were earning between

100-600 K.shs. (18.3% had a maximuminca:re of 200 K.shs.), 30.0% had
an .inccrre of upto 1200 K.shs. and 28.0% earned over 1200 Kcshs , Three
heads (1.8%) reported that they were earning upto 3000 K,shs. per month.

Themothers were specifically asked to state hCMmuchthey
contributed to household inca:re per month in cash. The majori ty (71.6%)

did not contrjbute but 28.4% contributed. Of these whocontributed,

20.5% contributed upto K.Shs 400, 4.2% contributed between K,shs. 401-·900

while 3,7% contributed above K.shs. 900.

It should be noted that 18.3% of the mOLherswere also household heads.

Therefore only 9.8% of the rrothers were giving additional contribution (since
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they Vlere not household heads).

The heads vtex» again asked to state the number of the

different cour-ce e of income thnt they had ,

It was found that 72.5~; of the households had only one

source of income, 16~sr;; had tVo'or ·while iO.51; did not state

the number.

It can then be asrsuzaed thnt the majority of the people

Y{ere eit~1er de pend en t on mont.hly salaries or for J::;hosewho

were c-elf-enploycc1 they most likely had only one bum.ne s s ,

The heads of households were asked to estimate their

monthly exoend i tur-e , About a thjrd (:)2fl'l~j) were n};lel1dine a

maxdrnum of K. She 500 per montb, 37. 6~; wer-e spending K. sh, 1COO

the r-oot d (29. 7;~) wer e apend Lng upto K. She 2000.

Tho proportion of those nllo spent more than KcSh. 2000

1JJl:1y seem hiGher th[m those \'IL10 earned it acc oz-dInr: to Lncome

findings~ This is because the intervals used for income are

di:fferent from those used for expenditure.

Fifl(1ings on j.necmes indic:l"te1 that incomes wez-e lO·lIs This

defini tely would :i.n:.':luence the type of' goods arid ccr-vd c e s

purchased by these poople. It influencioo types of' food to be

eaten, •.ousing and other facil1ties. The people wer-e barely

managing, living f r om day to day \ It was not then surpri.sing
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to find that the Iil.ajority (60.01;) could not save and only

40% claimed to be savdrig , Out of the 4~b who could savc , 2'77~

claimed monthly' savIngs of upto K.Sh" 200 while 13601~cLadrned

to be saving upto K.Sh. 400.
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EITVIROlTI.:I::1TT.
~'l1Cl'C \lac?. total o:i: 171 hou se s ,

Walls

The maJ·or·.i.·c·.',rof' +11" ~'Ot ce s (<:q ",:,) had "/"-1" n mad e., v _ ,2. l,v.~ i~_ e v;.' <.0::, • __ .'.i,) .,1 of
. imb "'8 ctt er, c; 0 1/) h2.d ~ud H2.1f

of the hOUG~s ~C2n prop0rly partiticn~d with solid

walls, one of these 26" 9;~ had timber \l~'.llst 22 ",25~ mud walls

~ .A ].and 1"~/j VlC a ton o \12 _18.

sj.nGle roomed ll'J..;llings. J?o:c the pUJ.'poce of p:!:'ov::'d "ing priy[,.c~1

4.7% ',;e:ccnot p:::.:r·l;~!.tior..('d at all.

Roofs

~():::,!"ugatecl iron sheet r oor e

and 4-.1~~had flattened tin roofs.

Ploors

O t of 171 ' ("" 7'''' .•..••..•' • "·H·.·... fl ,....~".~id 32· 7C1U' J!OUSOS,) f. /',) r.<..Q cO.n d. ,. \;e .• o,-u. ., ~\1:., •• P

earthen floors$ The hcuao s ve r o poo r Ly verrt iLa't cd and were

crowded. (See p, 21) ••

Pi t-le,trinE'rc: wer e UGf.Jd 0.3 a r.lCtLod of excreta d.isposal in

households~ MothLrs were asked how thsy took eare of children's
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excreta disposal as not all preschool chidren can use pit

latrines. The results ar-e shown in tabJe no 4.1 ••7"

--------.~=-------------~-.------.-.~---------------ITo. oi'
Excr-e tia Disposal___ , . ___= "'110_' ._._ ..•.••.~~. 'O •• _

lfuther re~oves it 74
Child givon n. paper 35

33

14~6
2;;3

19 .•3

Child goea anywhere

Child goes to the toilet
Child u!:;j.ng napkins

25

4

-----------------.-------------.------------------ •....---
Total 171 100 .•0--------------_ .._----------_._-_._ .._ ..-

The methodr:; used. in table 4•.701 arc as follows~

1,:0 ther :r(;I:~ovesit Ref or s to a 3i tnation whcr e the motho r

removed the excreta only if she happened to be av.ar'e of its

Child ;;;J:':~:£!Ll)p'l?e.~~ Refers to 'J. si tun tLon where a mobhe r

gave a chi1d a piece of paper to d.efecate on, then removed it .•

bothered about \'/118re a child Qcfecated or wha t happoned to it.

The mother washed the nupkan s after

use.

An observation of the condition of che latrines was

raad e , It was found tl1at 51 ••8;~ of the pit l:::.trinca were clcnx).

PJ1d 48 •.25: were not cLean ,

Sone were in a very had cono Ltd onj either they were full

or the floors were col1o.psint:, or botn , and therc:f'ore were not

sa:fe to be used. The pit latrines had tj.:::lbcr \'/a12,8 either

concrete floor slab or earthen f'Loo r-o, ~he majori'sy of pi t-

La't r f.ne e we r e shared be twe en the raombe r-s of s evc r-a.L hous cho Ld o •.
(Dee p. 87 pic. 13)
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An obue rva td on of the cornpound s 'lIas o.lso mad e , There

were very fer; compounds (11.5%) whi.ch had staGnant wator ,

In 17••51!:, of t!10 c ompound c presence of exc r eta was obce rved ••

It .•..ao suapccted that +ha c per-c errtage woul.d have been higher

i:t' excr e tD. \"'0 S no t eaten by dogs and chicken 0) It ahou.Ld be

no t.cd tha t no t.he r s who wer-e not concerned vii t.h the d:lsposo..l of

t!leir children's exe r-eLa stated that it was ca t en by chicken or

Since nIl ~w houacu were not Delf contained, housohold

of -th, houuo lioLd aa.i.d th~ L the landlords had provided them VIi th

eran Ll, :rooms adjaoent to the latrin(:[:~ The member-s of the re~

lu.:-du:u'c.; 6. 7~~houceho Ld c said they babhed in the house. Vl~shing

of clothes ~au clone mltside the houGe (see po 86 pice 10 and pe

Ilt~:.Lli~·eDio'ooso.l-~...--,..- - . ~-------
For moct hous ebo Ld s refuse was usually left scattered

round the hOUECG, but a fe','r people burnt

th(drs. T'18 city counc i L had not made any arranGement for

~,"-i' .t.. ••••. -: ••. f)'1"..,:)1 , ..___ ~- __ ~....,..o..-

Cut 0": 171 nou aeho Ld s 95.2~~ had piped wate~, 4.8~

Goi; thet::.' \!o.tc 1;' i'rOf.l t.ho river. One of the households getting

wat er from thG j:,j.ver also Hoed rain nater whenever it was
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Cook~-.z FU.el

cnar-coa't was the maLn fuel used for cool';.ing purP038S ••

It vias solely used in 42 •.17~of the hou seho'l.d s and in another

46 •.~ households, it was used in conb Ina t'Lon vlj.th paraffin.

In 11.1% of the households paraffin or gBS nere ueedo

For liGhting pur poce s , 76" 05; of the households wo re

using hur-r-Lcane Lanpc , 15 e- 85~werc w;:inr.; electrici.ty and

7 6(",wez-c us inr:• I.:) '.' •..•.:> .1. (,..)



Picture 10

9 A mother with her five children

10 A mud house in suburban Nairobi



Picture 11

Picture 12.

11 One of the compounds in the study
area

12 Indiscriminate refuse disposal

13 Pit-latrine.
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ILL 'mSSES

indication 0:[ the most prevalEmt: illnesses in yr~school children

living in KanceBi" A -cc:st naB L.l;~"done to (icti6rILline wnother-

there were significant (~j.f:f0rGnCOfJ be tv.e en r:o-:,l(os and f'ema Lo e

on frequency of ill.i1.c;:~~;0;::.(;

Table 4.2~ 1 ·1:'r2a·(lm~c-.' ;):i.~]trib:tt:'.o:~oi' r:U..::}cr;:,:c8 Acc crd i nr to_____ ~_~'" ~ __ .•.~_. ..••.._ •. uoo:. ••.. _~. • ••••• •.• ~_

Age L\LES -~----._--_._. -~-~..'" ,-
01./8:r\r

:. (1" 'Lilaes fJlo
:!..l.!..ness
C.:"t- ~;;::Y0

j;o e of 1:00 tines
Obsel".- il1~11.;ns

Obsl'v.

No. of n06 timos
Ob:jrvo :i.lln(;:JD

Oba rv ,

-,- ..f)),0" 0.)

----. .---------.-----~.,..• --------- - . . _ •.. .
1-6 50 25 43" 1 59 Yl 52,,5 117 56 47.8

"7":"12 76 26 34, ~2 60 31 51~7 136 ~)'7 41.9
13-18 ' G 1 35 57 "'~ 5G 16 28~G 117 51 43.6
19 24 39 2ft 61<;,5 41 12 43.9 80 112 r-"'" e-Jc..?

25-30 49 21 42&9 51 ~~ 1- 1:·7 ••1 100 45 4500
31-36 40 ~ r- 37 e ~i 30 '12 40••0 70 ~~7 38~CI)

37-42 '23 11 47~n 13 '7 53~B 36 18 50 •.0----_.-- ••• _______ -r__ ,. -----,,-~---~----- .-- •. ~ •._--
Total 34£1 157 45~3 310 13J Ir4" ? 65G ?9G 45.1....__ .._--_ .. ..--~--=-'"~-- ... . -----.

li'ir:.dinge ac J?rr:::;c::ted in table I:.•2.'1 Lnd Lcu t;c t?lat maLe s were

prone to illnesa8s um'in::; the ac c on-I y ear of life.. A teet was

done to detc:::':T'ine wllct!wr diffc:L'c?!ce:::; in various ag e eronp:::; wer-e

'>
f»).G~Jj.:f.:!_\'<~~~1.t('1 _.8e(ll"t:'i'·.~-~~t.o x "tc;~t, tile cliffc~'\0nces we r e SiCl"lificant

= 6

"for var i.ous n[';e sroups acc o r-d i.n.: to X"- tests were not si[;nificant.

X2 ::: 9~).) :,) '7 0,,05--- ...._ ..-...1'_._ .._._. .
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llowever fOT both sexe s combined illnes[;cs vies:« commoneat

in the age period 19-24 month3 and 37-42 r.1onths.

Using x2 test sic;rlificance difference Ylo.:::: found between males

and females in aGe period 7-12 2.Ud 13-18 I1ontns" In age period

7~12 months females nero more affected t.han males

In age period 13--10 months malcs were morc affec-Gc>d tho.n females

r)

XL. __" _2.!..8.?. "P _<...Q...,..QL_l!.'L.= 1

l'~'0yaler,t '["'PC', of ILI.nesses-- __ ", -, ---.;..;..;;...:....;..;...

Of aJ.l the cUffol'ent illnesses rccordedt 70~;:were co Ldc ,

stomach p~ins~

Dj.8.rrr:oea and vorrl tine became less frequent after the

first-suven llonths of lifee Colds persisted throuchout up to the

ate of 42 non ths but with the number of car.e s decro a.oi.ng \'Ii th



•

Gastrointestinal Parasite Infection

Analysis was done to show prevalence of gastrointestinal para~:ites and types of pa 'a~ites

according to age and sex.

Table 4.2.2 Gastrointestinal. Parasite Infect!on According to Age S!lld Sex

IAge
- -

T(~al ~
• E • G. C. H. T. E I.I~lont~s
Ascaris Coli Lamb\ia Mesnili Nana Trichura Hartmani Hookworm Butsch.-.
M F M F t1 f M F M F M F M f M f' 'M f'

1 f ' ..' , ...•....•..... • t. " .,..._.-. I .•.~--
1-6 - - - - - - - -
7-12 1 - - 1 - 2 - 1 2 - - - 1 - - - - - 8

13-18 2 2 1 - - - 1 - - ..• - - - - '1 - - - 7

I 19-24 6 3 1 2 2 1 1 2 2 - - 1 - - - - - - ;'1
r-
n

1 125-30 6 6 - - - - - - .. - - - - - - - L4

31-36 2 2 - - •.. - - 1 1 1 - 2 - - - - - 1 ·~O,
37-42 1 2 - - - - - - - - 1 - - - - - - - ·1
'.---_.- -..- •• a ___ . •__ -__ •

ITotal 18 15 2 3 2 3 2 4 6 1 1 4 1 0 1 0 0 1 (.4
e - • I _ --,._--,

\

Stools of 166 cb f.Ldr-en were examined for presence of gastro-intestinal parasites, stool:l or 51 (
." . . '. \30.7~·)ohJ.ldren were :lnfected. 0:1. the' children Ln f ect ed 11.8% were an t.ho Lr' f Lr st year of 11.1P,

45. 1% werr: j.n their se-cond year, 38% in thir.d year and 5. 1% in fou rth ye er , Of t ho se 5", Lnf ec tod,
'children, 7(~.5% had one type of infestation? '19.7% had ,two, 1.9% had three t.yp e s and enot.ro r 1,9>:-
had .five t;rpc:s, AscariLJ inCe~tation was the cornmonest; out of the 5l infestation stools 6/t.7% had
ascaris ova, \
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The measures used in assessment of !lutri tional sta tu s '.'(erl~clinical

signs, anthropometr'J, haemoglobin ~aernatrocri t· levels.

Clinical Sir,ns of !.~alnutri tion

Data was analysed to give the total number of children

with signs and those without.

the data collected during the different observations done

This was done by going through

on each child and recording those who had siens and Lno ae who

did not have. The results are presented in table 4.3.1.

Table 4. i.1 P::-evalence 0-: Defficienc;r siens in Hales ar.d Fenales

l:ales Femalea

ii % n ~
IJ

Th:tn hair 44 55.0 36 45.0
SparGe hair 46 54.1 39 45.0
Ha~r dyspigmentntion 62 53.0 55 47.0

Conjuctiva Xerosis 1 100
Skin xerosis 38 48.7 40 51.3
Follicular hyperkeratosis 5 ~3.3 10 66.7
Ihuscular wa stLng 42 54.5 35 45.3
Potbelly 64 60.3 42 39.6
l!oonface 14 70.0 6 30.0

Total

80
85

1i7
1

78
15

77
106

A total of 254 children, r:1

20

examaned for clinicul signs of malnutrition. . It vms found that 91

(35.~) had no clinical ·signs at all (dur-Lng the whole curvey period)

while 164 (64.2;;) had at least one sign. Of those 91 '1/110 d.!d.

have clinical siens 57~1~ were oalen and 42.~ were females.

A Chi aqua red test was carried out to deternine wne+her- "t~c::-e

_. .



T(-'!ble 4~3.2 'Distri buti 0:1 Of' Cli:nical ~~:LO')'~,01' : _r.'_1:'11.rtri ton L·~cc.J:.:'(:ing to !\.S,£ ( 0exes :>Jr:bi::l0.<1)~ ~ - , - . ...-._"" , -,--
-

Age in IlIJonths 1-6 7-12 13-18 19-24 25-30 31-36 37-42 ]-- .•
~otal no. observe 119 123 103 81 -105 73 37 I

I - --- - - --l

1 ro • t ~o • 0/ No .• 't~ Now % !\~O• 01 No •• % ~':O• N No •• 0/..)1.qn /0 /0 I:> I'"- .
Thin Hair 6 5.0 25 20.3 16 15 ..5 7 8.•6 13 12 ..3 5 6.8 3 8.1

. spa.r~e ~atr 7 5 •.9 29 23.6 17 16•.5 ., 11.1 ., .." '11.4.- 5 9..6 3 10$8I .1-'
I H .• Dy sp iq .• 3 2..3 29 )":1 r: 9 ?'7 ') -1') 26.7 12 26 ..7 7' 15. J 4 10 .•8____.0

'- I • c: -'-.
I
l r" '" ,. 5 4.2 '18 '14 .•6 5 c c. 13 16.0 20 19.0 13 17 .•8 13 35,.1i "~ :,;8.S-C:.tYlC ~ •• J

I Potbelly 4 3~t1- 16 13.0 10 9 ••7 19 23.5 34 32 •.4 21 28.8 20 37.8

I Moonf?ce .- 0.•0 I'-, 3.•3 4.- 3 ••S, 4 4.9 9 8..6 2 2 ••7 4 10.8
I

I
it ( .... n •.",~.. ~(,- 'c': - 0..0 - 0..0 - 0..0 .- 0,,0 1 0.9 .- 0 ..0 - 0.0\-o •.J unc , --er(J o::>.l. S

t<'\ I Skin Xerosis0'\ o~O 7 5.7 7 6.8 11 13.6 30 28,,5 1'" 17.8 10 27.0- .)

!
; -~ 1..1' 1 • ~ 1. 0,,8 -. 2.4 0,,0 - 0.0 7 r .j 1 " 2 5.4i r '" - -ypp.::-)(er a.1:0 5 J.. S -' - ',-" ~ I -- --. ':.!

I Im?etigo & Scabies 4 3 .•4 8 6 ••5 4 3.9 7 8..6 7 6 •.7 ., 9.6 2 5.4
L___.____ ~ --- ..." ..•.•.-~..~--..---..•.- ----.~
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Fi..'I1d;nes on clinical signs P.S preserd:(~<1on table 4.3.2 show

tba t hair s:i.e,ns, muscular wastinG and potbelly wer-e very common.•

IJ:be pr-oport.Lcn of children VIith 8ig1 S dur:i.21G the fil':'Jt cix mon the

of life Vias less than 6%. From tjle eeverrth ncn th the proportion

of cases generally increase~

The highest rate of hair siens wan rccorned at aGt~ 7-18

men ths, wi t.n rate of hair dy s pi~men ta ti on rem.aininG Com...mon upto

2.r:;e of 30 Hlontr~s. I.~uscular westing and po Lbclly wero coramcn .:-::.t

7--12 months , then the rate dropped to j7icG C>Ga:i.:L1 from the age

of 19 monthc onwar-d o j with the hiGhest rate occuring at 37-42

xerosis became COr,!l10n nftcl' "the age of 18 mont: 8 ••

Conjuct:i.val xe r-o sLs H[~S 2lmost absent while follicuhn" hy per-«

tllc::.t akin xe r-o s.l a wac nor-e as a r esu'l t of ':;e~Lther, r~,ther than

deficiency" Impeti;3'0 and sc aba eo ar e no t directly related to

.
l"')[·.ln-i..ltrit i.on ,

~~~ l'p~ .~:..!.l.!.~LZ~lJ:.~~~::.c:._:r~=h~~,1.::.L.2\l~·.?~~O:L_=~.~~b c: r:. .c.!. G)J.2.~C 0.1

S ie;lJ. f'~':':"_A ,:t:;, G.r.~Ll) f~~E?2Lg.o}21~~~~

AGe
in

Lon uha
..-....' - __ • •• 1" :::0.......... .......-....._ .....__..__ • .• .._ _ _~

o 2 3 4 5
_._. _'_"_. __ '''"",,"·''-_~--'-''' ·~4~_ .._, • _,._~••_", ..~_

1-,6
'f .••~
,-I(

C'~~~IS 5.9 5 ••9
"

.) r- 0.1, _' t 'J

G800 10~ ? 3.9
,'!-I., 9 23.5 12 ••3
-, " ('")7 .., 1G ••7~.~~- '-.)~ I

~9 ..3 21.S 15~1
.1 ~, H> ••9 1B,,9.} c r:

050
13.0

9.7
9.9

12.0
5.5
3 ••1

0~8 0.8
4. '1 605
4.•9 2.9
4.9 2.5
2.8 7.4
2.7 5.5
5•.4 5.5

- ..----3.•4 4.2

13-18
19-~~L~

:~~,.....~D
31~3C
3'1·~42

_____ CO'._ •.•••\.w_· ••••~,..·.••"..••·oC v •••••••••• __.. ••• , __ -_. -------- _. ---
~L'otnl 1:f') r:

-1',.. ' .J-----,---.--~.--.----,
The fincUnss arc presented in table 4.3e3 indicated that

prevalence of clinical siC::1s was 110'" so CO::]:lOn in the first 18
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..•

IJOntl!:3 of life. Ove r- :'~'. c ' tr.e cliluY'on in the GIO-q '"t21

no signs, while from the ag e of 19 IDO!1ths the pr-opo.rt Lor; of

those with was over 50/0.

The proportion of child-ren in ag e period 1-18 ~O:lt;lS \'Ii tL

crri.Ldz-er; t;10Ugi.1there ,",<::'S a higher pr-cva Lenc e of :5 ;-:'S',[ .:.;: q:,e

period 7-12 non ths than in other months. Four r.;j[,71L seemed

to be on the iligher rating at 7-24 months and at 3'/-1;2 J:,ont:H.•

3ut gener2~ly for all age Gro1)_ps, the pr-o porrt i on of t-'.o:::e with

3 signs tcnded to renain below 10;; w.ri Le pr-oporc i on vLth 2 s i.gn s

after 18 months on ave r-age was 15);.
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ANTHROPOMETRY

Weight, height, arm, head and chest circumferences as

well as subscapularand triceps skinfolds were the anthropometric

measures used in assessing nutritional status.

Apart from giving the childrenls TIeuns, standard deviation

and growth rates, they were also classified according to their

level of nutritional status.

Weight
FIG~ 1 I.IONffiLY!;lEANS AND ST..HrnA'qD JJ8VIATION WEIGHT-FOR-AGE

kg
17

(KG.) SEXES COMBINED .
x ,

x __ .2 s.o
.' I

~ std I
i
I

15

13

11 -
9

.---x ...-x-
x..---' x

»>: x x x
;;'--"x x

~'x x

./;'
x 3'~x

x x~ x

(~. x

;:-->

7

5

\ 3
!,
;

1
6 9 12 18 21 24 27 30 33

!e.e_h~J~~nth.s
36 39 423 15

x Standard Deviation Points
A Constructed Childrens Means
B Actual Childrens Means
Std & 80% limits refer to Havard Limits

The Means and Standard Deviations presented in figure1
wer-efor sexes combined after determining that the difference
between males and females were not significant acoording to
student t'test at 5% level. As indicated by the weight curve,
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children were above :,t2nc1ard up to tll'.: a~€' of tllree nonth s ,

The cur-ve then O.ropped and the Lovre s t no an \';O.S recorded a t 42

months which Has 78';; of s tand a rd , EiG: ~tal"1durd deviations

indicated tllat there were great variations in children 7Ti thin

same norrth of ace $ ~l:e ou tl.i.el"s as i2J.dic(:1'-~0d or; figtlX'e 1
affect the mean a; The steep .upwar-d direction of, the curve indicating
rapid growth started levelling from the age of ,nine months indicating
'slowed growth.

%std
110

90·

,(' .)

bO
70 -----,----,.------" ..--- --,'--- - '-' - -:i 6 9 .. ~ r . -'-1- .---,-----·--1---,-·- ---', - - - -"',

, 12 l'J .-, ,'1 I'I, 27 :10 33 . G >::; ~

A{!.e in 1:on'[;:18

Pi~ur 2 sho~~·the mean weiehts for childre~ as percentcge

of Gt.and [~rd 811c1cive G f, g. en cr-a.l, pic ture ~ t· t . 1_ or nu I'l a ona statue. Up-co

thc :.2ifth month c·J:";.,').(o,r~:n11"(1 racan s I." ,• _-' _ I ':' ~ ,.:' 'un;::,'c exc e ed ed standt-l.ru.. 'l'he

CUY-V8 drops rapidly' upto ahout 10 months then they stab:,l:i_,sod

lyinS generally be two en 90;' and 805i 0:.' standard. The mean \',eigb.t

at 22 2,nrl at 41-~·2 uonths nus below Sa;,; of s tandar-d , ~i.1e curve

wae at the Lowes t 8.-Gthes'c three agef;:e



Table 4.4.1 i~uIritional ~tatus of Children Accordinl! t~. -;=...-.~
~p.;ht-for-A.ge

Grade SeverE~ 1-1oderate Mild NnrmalF :r:;tl ?iJ.1 PEH
--~-"-"---",~--",,,------.,,.--..,,,,,--,,,,--,,,, ..-..

Age in 60 60-74 75-89 90-100'Months 100

1-6 6 19 22 17
7-12 5 16 11 6

13-18 2 4 23 14 3
19-24 7 13 10 3
25-30 2 21 16 1
31-36 2 14 8
~7-41 2 5 3
Toto.1 2 28 111 84 30

Percentage 0.8 11.0 43.5 32.9 11.8

64
38
46
33
40
24
10

255
100

The classification used in table 4.4.1 is as suggested by

~ateriow (~HO 1976). According to the findings of this study 55.3%

of chi1d~en were malnourished, the rest 44.7% had norm~l growth.

Considering age period, 44.1% or the children in their first year

of life were malnourished, 60.8% in the second year and 60.9% in
the third year. Of those children .ho were malnourished, 32.6%

were aged 1-12 months, 34.8% were aged 13-24 months,

were aged 25-36 ~cnthat and 4.9% ~ere nged 37-42 mcnth~ •.

27.7%

Kangemi children were most vu1r-erable to malnutrition in

their second year of life, those 6p.verely malnourished were also
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FIGURE:- MONTHLY MEANS p.No STAND~Ro oEV!A TI9!i.J£NG TH :.FOR - AGE (em)
<nSEX"[S· 'COMBiN'E"b- •

x

A

t.t.__ -2S.D
~...-t.:....---·80%

~--~r---'-"Tt----~i---~C----Tu----rl----ir----rI----~l~'---'----~----,r----~
6 9 12 15 18 21 24 27 30 33 36 39 42

.I

X S'~;andal'Q.Dcv:i.ntion Points
A Constructe\..: Chi10.l'cnts lIean
B Actual C:rdlclrenf s ::eo.n
Std (.: 80i~ lilJ.it refer to lIayard Li~.itB

Tl"e fie1.1.rcs for month'l.y mecric and + 2 S"D•• are presented in

gro.pli form (fit,"ure 3)!i for sexes combined, after determining t_lc'.t
the diffcren.ce in menno between males and :.'erac 1es was not siGi~d.::-:L~2-3

according to stud errt t tV test, at 5~;level. The standard deviatio:'1s
ar-o the dcviations Iron the childrt:nf s me.:UU.1.

As the curve ;ndicc~.tes, chilc1:re:c.ereYI viell in heil3ht in t~le

\'[['.;'0- noc as s:~.:Lsf~"ctor·:,' beGinninG the second ;/e2..r when the direction

0·".L

.ld.gut v<..~rirL t::"ons in clri.Ld r en witl":in tlle S::~"le nozrth of acee

In ceneral t>,c nutri tic1n:'J .. status of the c>-i Ldr en as jud~ed
b:,. }:ei5ht-:for~2.ge was 8D,tisfactor~· ••
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~he D(;8.U

ste
!="!'l,".~.:' .•r \""i.,t'.'l ,,>,,'C, '~"'>C"l';v'J'~ Ov'''/ of' ,...·:·'·'1'·1"1"1 1,y q'.'(-' of 41 montus_u;. _ ,,. Q.,:,. ...•.• '-~. ".LolL, ~;..I .• ~'''L~'''''''-'-'- ,-,' ~·b" . H,..•l.J»<1


