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c) Eating Habits and Child-Care 

Scheme area 

A dierary survey, as it will be described in chapter 4 (Food Consumption 
Survey) can only give information on the food consumed over a very limited 
period. Therefore, some questions concerning the consumption of foods were 
included in the questionnaire to investigate seasonal differences. 

The families on the Scheme usually have 2 or 3 meals per day. They eat only 
8 chickens a year and about 6 pounds of other meat each month. More than 
50°/o of the persons questioned said that they prefer sugar cane as a snack. 
Only 13'0/o ate fruits; the rest preferred sweets or gave no answer. 

The families were also asked what they had eaten on the day prior to the 
investigation. The results will be discussed tagether with the dietary findings 
in chapter 4. 

Breastfeeding is usually cominued for a long period. 120/o fed their children 
up to 6 momhs, 46'0/o up to 12 months, 310/o up to 18 months and the 
remairring 11 O/o up to the end of the second year. 

56'0/o fed the children with animal milk in addition to the breast milk. The 
quantities given are, however, suspected to be very small. 300/o stopped 
breastfeeding suddenly, while the remairring 700/o weaned their children 
gradually. 6°/o used physical separation as a method of weaning, 14{)/o 
applied a bitter substance, like chillies, to the breasts, 10°/o left: their children 
to cry until hungry, and 70°/o weaned their children gradually by intro
ducting other food in addition to the breastmilk. 

In 20°/o of the cases, the first food supplements were introduced about the 
third month afl:er birth. 740fo added extra food between 4 and 6 months. 
60fo added extra food to the child's diet during the secend half of the first 
year. 

Most of the foods were rather poor in quality, however. 860/o fed their 
children potatoes, bananas, rice or any other soft, predominantly starchy 
food. Only 1'0/o gave their children beans. 1JO/o said to add animal products 
like meat, eggs or milk to the child's diet. 

The food is usually fed to the child in such a way that there is a great 
possibility of infection. 64'0/o used a spoon for feeding. 25°/o gave the food by 
hand, 9°/o after chewing the food, and the remairring 20/o used a cup. 

The full family diet was given to the child in 220Jo of the families by the end 
of the first year. 54·0/o introduced the full diet during the second year and 
24-0/o during the third year of life. 

The question, whether special food was given in addition to the family diet, 
showed that 16°/o gave no additional special food, 67°/o added starchy foods, 
14-0/o added animal products and only 3°/o vegetables. In 750/o of the house
holds, the children apparently had the first choice at a meal. In 16'0/o the 
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father, while the mother had the first choice in only 2°/o. In 7-G/o no person 
was especially favoured. 

The feeding of school children constitutes anorher grave problem. 59°/o of rhe 
children have no breakfast before they leave for school early in the morning. 
27Dfo have breakfast regularly and 14°/o occasionally. These children living 
close to rhe school usually go harne for lunch, the others stay at school during 
the lunch hours. 27B/o of the children take no food to school nor go harne to 
eat their lunch. 

Non-Scheme area 

The situation in Kiarukungu and Kangai is similar to conditions on the 
Settlement. The nurober of meals eaten ranged from 1 to 3. 13'0/o had only 
one meal, 590Jo two meals and 280fo had three. meals. The families eat about 
two chick:ens per year and 2 pounds of other meat each month. Sugar cane is 
eaten as frequently as on the Scheme. Fruits were not so readily available. 
Breastfeeding was not continued as long as in Mwea-Tebere. 38'0/o stopped 
breastfeeding after 6 months, 35·0/o after 12 months and 20°/o after 18 months. 
The remaining 70fo weaned their children afl:er 24 months. Only 38"/o added 
other milk to the breastfed milk. 18'0Jo weaned their children suddenly and 
820fo gradually. 

Only JOJo used physical separation as a method for weaning. 40Jo applied 
bitter substances to their breasts. 14<0/o left their child to cry until hungry. 
790fo gradually introduced other foods. In 220Jo of the households the first 
food supplements were introduced when the child was about 3 months old, 
67% added food between 4 and 6 months and 110fo not later than the end 
of the first year. The foods introduced were in 90°/o of the cases starchy and 
were mixed with beans in 11{)/o. None of the mothers added animal protein 
to the child's diet. 38{)/o fed their children by means of a spoon, 15°/o used a 
cup. 2°/o a bottle, 33% used their hands and 120fo chewed the food before 
they gave it to the baby. 

The full family diet was given to the child in 320Jo of the cases before the end 
of the first year of life, in 420/o during the second year, and in 26°/o not later 
than the end of the third year. 

As special foods given in addition to the family diet, 42°/o considered starchy 
foods, 10°/o vegetables, while the remairring families did not give any extra 
food to their children. 

In 71°/o the children bad the first choice at any meal. In 60/o the mother and 
in 23% the father. 

680fo of the children had no breakfast before going to school, while 320fo had 
their breakfast regularly. The vast majority ate no lunch at home nor took 
food to school. 

• 
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d) Attitudesand Medical Consciousness 

Scheme area 

Radios, bicycles and hausehold equipment, like tables and chairs, are good 
indicators of the social and economic status of a family. 
16°/o of the families in Mwea-Tebere owned a radio. This figure agrees with 
the economic status of the people. 65°/o owned a bicycle, and 71°/o possessed 
tables and chairs. This indicated that articles of luxury were as frequently 
found in the homes as the basic hausehold equiprnent, which was more im
portant for proper housekeeping. 
The question "if you had more money what would you spend it on?" was 
answered by expressing the desire to buy a farm in 82°/o of the cases. Others 
wanted to buy agricultural machines, a car, more education, a wife, or a tea 
shop. 
12°/o of the tenants wanted tO have up to 5 children. 46'0/o up to 10 children, 
and the rest wanted more than 10 or "as many as possible". The reasons for 
so many children: "I can afford their education", "some might die", or "to 

help me". 610/o werein favour of family planning, 27-fJ/o were against it for 
personal or religious reasons and 12°/(} had never heard of it. A nurober of 
questions were asked in order to test the people's medical knowledge and 
their attitude towards health in general. 
If a member of the hausehold became slightly ill, the pcrson would get tradi
tional medicine in 13'G/o of the cases. 84-0/o would get modern medicine or be 
sent to thc health centre, while the rest would remain untreated. Medicine is 
bought in 36°/o of the cases in one of the local shops or obtained from the 
nearest hospital or dispensa:ry. Very few persons would get it from a witch
doctor. "Many people say a person can become bewitched, what could be 
clone to eure this person?" This question provoked interesting answers. Only 
13"0/o would take this patient to a witchdoctor, while all the others would go 
to a dispensary or a hospital. 
The drugs taken more frequently were "Aspro", "Aspirin", "Melabon" or 
other harmless analgesics in 73°/o of the cases. Only 270/o made use of 
antimalarial drugs. No tablets against intestinal infection (parasites) were 
taken. 
The cause of kwashiorkor was believed tobe bad food by 21°/o, not enough 
food by 220/o, not enough meat and eggs by 8%, and no milk or vegetables 
by 8°/o. 41"}/o could not answer the question. Diarrhoea was thought to be 
caused by bad food by 25</o, by dirty water by 37%, and by 5% by dirt. 
33°/o did not know the reason. 570/o of the people believed that hard work 
was the cause of ehest trouble, 140/o mentioned cold as a reason, and 29°/o 
did not give an answer. 65'0/o of the sample considcred vaccination useful for 
their children, 20°/o thought it was harmful, while 15°/G had not heard of it. 
The last child was born in 63'0/o of the families at home. Only 37°/o were born 
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at a health centre or a hospital. When the child was born at home the chord 
of the new-born baby was usually dressed with a piece of cloth, saliva and 
ashes, powder, or remairred undressed. 

Non-Scheme area 

Due to their lower economic status, only 21J!o of the non-Scheme population 
had a radio, 15•/o had a bicycle and 140/o had table and chairs. 
As many as 66°/o wanted to buy a farm, and surprisingly enough 11-o/o 
wished to buy a car if they bad more money. Otherwise, the answers werc 
the Same as in Mwea-Tebere. 

The desire for children was leSs outspoken. 20°/o wanted up to 5 children; 
52'

0
/o wanted up toten; and the -rest wanted rnore than 10, or as rnany as 

possible. The explanations for this desire were very similar to those men
tioned above. Only 28'0/o appreciated the idea of family planning; 400/o 
rejected it; and as many as 33'0/o did not know what it was. 

In case a person became slightly ill, 12°/o would be given traditional medi
cine, 73'0/o modern medicine and 15°/o would not be given any treatment at 
all. 17'

0/o would buy the medicine required at a shop, 68°/o would collect their 
drugs at the health centre or dispensary. In 16°/o of the cases, a bewitched 
person would be taken to a witchdoctor. 790/o would go to a hospital or 
dispensary. Some families thought that nothing could be clone about it, or 
denied the possibility that a person could be bewitched. 

Commonly taken drugs were analgesics in 560/o of the households. Only 100/o 
took antimalarial tablets. All others did not use tablets regularly. 
21'

0
/o believed bad food to be the cause of kwashiorkor. The majority could 

not give any explanation as to the cause. 16°/o thought bad food was respon
sible for diarrhoea. The same number considered dirty water responsible 
while 680/o could not give any reason. 

40°/o thought hard work to be the cause of ehest trouble. 40/o thought it was 
the cold. 56°/o could not answer the question. 420/o considered Vaccination 
good for their children; 15U/o did not like it; and 43'0/o did not know what 
it was. In 68°/o of the families the last child of the family was born at home. 
Only 140/o were born at a health centre or hospital. The rest either had no 
children or went to relatives for the birth of their children. 

4. Food Consumption Survey 

a) Selection of the Sampie 

Two villages of the Tebere Block, Mahigaine and Kirogo, were chosen for the 
nutrition survey. The Mwea and Thiba section could not be considered, be-
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cause a survey in those areas presented unmanageable transport problems. 
Mahigaine and Kirogo were believed to be representative of large parts of 
the Scheme which were not too inaccessable by transport, yet not too near 
to Kimbimbi and the main road along which other surveys had been carried 
out recently. The frequency of surveys reduces the willingness of the popu
Iation to cooperate. Moreover, the old viliages were chosen in order to obtain 
a sample of people who bad eight or more years to establish themselves in 
those originally entirely unaccustomed new surroundings. Before the actual 
investigations were started, a rneeting with the villagers was held to explain 
the aim of the su:rvey and to ask for their co-operation. A more detailed cen
sus followed in both villages. The results of this census are compiled in table 
9 and 10. 

Table 10. Other Sociological Data Concerning Kirogo and Mahigaine 

Mahigaine Kirogo Villagcs 
cornbincd 

Total No. of tenants 109 64 173 
Average age of tenants 41.4 44.5 42.6 
Average No. of wives 1.5 1.4 1.5 
Average age of wives 32.3 31.6 32.0 
Average family size 8.2 7.7 8.0 
No. of unmaried tenants I 4 5 

Along with the census, generalinformationwas also collected. The average 
income of the tenants in 1966 in Mahigaine amounted to 2,467 shs. In Kirogo 
the averagewas 3,165 shs. The mean income of both villages combined was 
2,722 shs. The di-fference between the villagesappeared tobe surprisingly high. 
A possible explanation could be the di-fferent origin of the tenants (see 
table 11). Kiambu, Muranga and Nyeri are relatively advanced areas. Cattle 
is raised in both villages. A total of 464 animals were counted. The villagers 
are normally not permitred to raise cattle in the Scheme-area. The manage
ment considers badly watched cattle to be responsible for the destruction of 
furrows, drains, and fields. Both villages have a small bureher shop, where 
about 10 cattle are o-ffered for sale each month at an average price of 1.40 shs 
per pound. Both butchers claim to have great difficulty selling this amount. 
A small grocery store sells a few items which are required for the household. 
Only a very limited supply of fruits and vegetables are available. Milk is 
almost never on sale. 

The sample was drawn systematically from the census list of tenants in Mahi
gaine and Kirogo. Tenants with no families or small ones were not surveyed 
(one wife and no children). The number of households is equal to the nurober 
of wives cooking separately for their own children. Thus, 12 families, equi
valent to 15 households, were selected in Mahigaine and 11 families with the 
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Table 11. Approximate Percentage of Tenants Coming from Different Areas 

Mahigaine 

750/o Kirinyaga 
12o1(J Muranga 
13o;(J Kiambu 

Kirogo 

SOOfo Kiambu 
250/o Muranga 
25°/o Nycri 

Table 12. lhe Age Groups of the Sampie and their Representation in Proportion to 
the Total POpulation (Villages Combined) 

Male Fcmale 
Agc groups No. •r. No. '(, 

0-11 months 6 46.1 2 9.1 

1- 4 years 47 26.7 51 30.2 

5- 9 years 19 14.8 21 15.1 

10-14 years 14 18.4 9 15.0 

15-19 ycars 8 10.8 10 14.5 

20-29 years 7 8.3 18 12.3 

30-39 years 10 10.6 6 7.2 

40-49 years 3 5.6 9 15.5 

S0-59 years 6 16.7 4 14.8 

60 and more 1 5.9 

Total 121 15.7 130 16.2 

Overall total 251 16.1% 

same number of households were selected in Kirogo. The representation of 
each age group is given in table 12 in absolute nuroben and in percentages of 
the total village popu1ation in each age group. 
The methods which were used to calculate food consumption were largely 

based on the FAO (1962). 
For the calculation of the calorie, protein, carbohydrate, mineral and vitamin 
contents of the foods consumed a food composition table was drawn up 
taking values from different sources (PLATT, 1962 and INCAP-ICNND, 
1961). For the calculation of the aminoacid composition of foods tables 
compiled by FAO (1963), Souci, KRAUT, FACHMANN (1962) and BowES, 
CHURCH (1962) were used. The adequacy of the diet was assessed by ecru
paring the nutritive value of foods consumed during the survey period with 
the nutritional requirements of the consumption group. 
For the calculation of calorie requirements, recommended dietary allowances 
as given by FAO (1962), FAO (1957) and WHO (1965) were used. Fat and 
carbohydrate requirements were taken from NrcHoLLS, SrNCLAIRE, and 
]ELLIFE (1961). Protein requirements were adopted from WHO 
(1956), MILLERand PAYNE (1961), and PLATT, MILLERand PAYNE (1961). 
For calcium the recommended allowances of WHO (1962) formed the basis 

292 

for calcuiations. Iran, vitamin A, and vitam.in C requirements were calculated 
using the dietary allowances of the National Research Council (1958). For 
the calcuiations of Thiamine, Niacin and Riboflavin adequacy data given by 
FAO (1962) were used. 

b) Meals 

The villagers normally had 3 meals per day. The breakfast very ofl:en con
sisted solely of tea and sugar or cocoa with sugar and sometimes milk. Some
times a mixture of maize flour, uji, and leftovers from the previous day were 
eaten. Sd10ol children leaving·for school early often missed their breakfast. 
(The habits of school children were discussed in a previous chapter.) Lunch 
and dinner were similar in their composition. Maize and some kind of legu
mes formed the main foodstuffs. Small portians of rice and other cereals were 
also eaten. Children up to 4 or 5 years of age wcre .given rice and English 
potatoes frequently. These were considered adequately sofl: for the young 
children. Although available in every household, rice was disliked by the 
tenants. The reason for this dislike stems from the fact that after a meal of 
rice (boiled in water), the feeling of hunger quickly returns. The heavy mix
ture of maize and beans, on the other band, is digested slowly. When legumes 
and maize were not so abundantly available, the consumption of rice 
increased despite the tenants dislike for it. To improve the taste of lefl:over 
food, it was sometimes prepared with small amounts of cheap vcgetable oil 
and a few onions. Seasoning like chillies, pepper or currywas used only very 
rarely at meals. Even the consumption of salt, although not accurately 
recorded, appeared to be low. The tenants have little knowledge of ways to 
improve the palatability of their monotonaus meals. The consumption of 
animal protein was negligable in most of the households. Seme did not eat 
any at all. Meat was eaten only on special occasions such as a feast when 
guests were present. Children therefore did not benefit from the meat-protein. 
Milk, in a few cases, was purchased for young children. Green vegetables 
were scarcely available in the area and were therefore rarely prepared by the 
housewives. Maize and beans were boi.led for 2 to 3 or even 4 hours. Vege
tables, when available, were also cooked this long. They undoubtedly suf
fered a severe loss in vitamins. Fruits were usually consumed between mcals 
as snacks and were probably not recorded in 1!ad1 case. The resulting error 
should, however, be small. The only fruits .offered in the small markets of the 
villages were bananas and small green oranges. 
The consumption of local beer appeared to be considerable, especially in 
Mahigaine. The relatively short distance to Kimbimbi with its numerous 
pubsplus the tenants' pockets full of money from the last pay-out, may have 
encouraged its consumption. Some tenants were hardly found sober on any 
of the days of the survey. lt can be suspected, however, that seasonal differ-
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ences play a role and probably make the picture more sympathetic throughout 

the year. 

c) Quantitative Consumption 

To show the quantitative distribution of foodstuffs consumed during the 
survey, table 13 shows the absolute amounts in kg consumed by the families 
included in the sample. 

Table 13. Quantitative Consumption o/ Foodstuffs (Raw) 

(July 1966) 

Maize and maize products 
Rice 
Millet 
Bcans 
Lentils 
Pigeon peas 
Cow peas . 
Potatoes 
Arrowroot 
Bananas 
Sugar 
Fruit 
Green vegetables 
Onions 
Fat 
Meat 
Milk 

408 kg 
85 kg 
31 kg 

181 kg 
13 kg 
27 kg 
10 kg 
42 kg 

4 kg 
22 kg 
14 kg 

6 kg 
15 kg 

I kg 
2 kg 
5 kg 

21ltr. 

This table reflects the monotony of the diet in which cereals and legumes 
prevail, while animal protein forms only a very small part. 

d) Frequency of Feodstuffs Eaten 

A total of 202 full days were surveycd. The frequency distribution of the 
different foodstuffs eaten on different days is given in table 14. This table 
also indicates that very few foodstuffs were eatcn regularly e.g. maize and 
legumes. Other high prorein and vitamin rich foods show a very uneven dis
tribution over the period of the survey. This indicates the imbalance of the 
diet. While animal protein may be abundant on one day, it is entircly missing 
on others. This impai:rs aminoacid utilization. An even distribution of essen
tial foodstuffs is the characteristic of a balanced diet with optimal utilization. 
The correlation of the frequency distribution (in table 14) with the absolute 
amounts of foodstu:ffs consumed (in table 13) was calculated according to 
SPEARMAN. The rank correlation cocfficient R was 0.566 with a significance 
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Table 14. Frequency Distribution of Foodstuffs Consumed (luly 1966) 

Maize and maize products 
Rice 
Millet 
Sorghum 
Be ans 
Lentils 
Peas 
Potatoes 
Arrowroot 
Bananas 
Sugar 
Bread 
Fruit . 
Green Vegetables 
Onions 
Fat 
Eggs 
Meat 
Milk 

194 days 
62 days 
37 days 
8 days 

149 days 
16 days 
39 days 
40 days 

1 days 
23 days 

115days 
2 days 
4 days 

31 days 
39 days 
59 days 
1 day 
3 days 

47 days 

at the 5'fJ/o 1evel. This correlation will justify a method applied later to in
vestigate the seasonal differences in the diet (see page 296 and also CHASSY, 
1967). 

e) Ca!oric Gontribution of Feodstuffs Consumed 

The best way to ascertain the contribution of certain foods to the diet is to 
calculate their relative contribution to the total intake of calories. This 
avoids misleadingly high percentages for foods with a high water content, 
e.g. milk (see table 15). 

Table 15. The Relative Caloric Gontribution of Foodstttffs to the Diet 

Maize 
Rice ... 
Other cereals 
Legumes 
Potataes 
Fruit and vegetablcs 
Bananas . . . 
Animal products 
Fat 
Sugar 
Other 

57,3% 
9,4% 
3,1% 

24,5% 
1,2% 
0,3% 
0,8% 
0,8% 
0,5% 
1,8% 
0,3% 

The table shows clearly that the dict consisted nearly entirely of ma1ze, 
legumes and a little rice. 
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f) Seasonal Changes of the Diet 

In order to demonstrate seasonal differences, the frequency distribution of 
foodstuffs eaten is listed in table 16 for the survey in Tebere (July 1966) and 
in the whole Scheme, and Kangai and Kiarukungu, surveyed in March 1967 
(the latter two being based on the questionnaire survey). Since differences 
in the dietary pattern were very slight in the different families of the Scheme, 
it was possible to compare the food consumption of two not quite idenrical 
samples. 
The table shows a clear reduction in the consumption of maize and beans 
while more rice was eaten at the end of the dry season in March. This is in 
comparison to the consurnption in July 1966 (shortly before and during the 
new harvest). The differences in meat consumption are meaningless because 
the absolute amounts eaten are so small. Even an increase of 500°/o would 
not meet the requirements. The same applies to other foodstuffs that are con
sumed in very low quantities. The lower consumption of milk was probably 
due to the fact that less milk was available after the very long dry season. 
The increased consumption of onions and vegetable oil is in agreement with 
the fact that the nurober offamilies eating rice is increasing. Theseare used to 

improve the taste of the otherwise disliked diet. Sugar was less frequently 
consumed in March. This may have been due to the fact that no money was 
left to buy foodstuffs which are a luxury. 

g) The Diet of the Scheme Area in Comparison to the Non-Scheme Area 

The dietary pattern of the population in Kangai and Kiarukungu resembles 
the frcquency distribution of foods eaten in July 1966 in Tebere. Differences 
naturally exist in the consumption of rice as this crop is not grown in this 
area. Millet was apparently preferred. Less animal prorein was consumed. 
But many more green vegetables were eaten. The low consumption of sugar 
is due to the lower economic status of the population. In general, the differ
ences in food are surprisingly small in comparison to the vast differences in 
mcome. 
The frcquency distribution is more a measure of quality than of quantity. 
These findings do not exclude the occurrance of calorie deficiency which in 
Mwea-Tebere is weil compensated for by the increased consumption of rice. 
This, however, reduces the quality of the protein eaten. On a diet consisting 
mainly of rice, the recommended NDpCals0/o 3 may still be met for adults, 
but it is definitely deficient for ~hlldren. The NDpCalsO/o were found to be 
too low for this age group alrcady on the diet eaten in July 1966 (see 
page 300). 

3 NDpCals0/o = Net Dietary protein Calories 0/o. 
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Table 16. Relative Frequency o/ Foodstuffs Consumed 

Schemc arca 
july 66 March 67 

Maize and maize products 96 60 
Rice 30 74 
Mitlet 18 7 
Sorghum 4 3 
Beans 74 ss 
Lemils 8 2 
Peas 19 3 
Potatoes 20 20 
Arrowroot 1 12 
Bananas 11 11 
Sugar 74 16 
Bread 1 3 
Fruits 2 1 
Green vegetablcs 12 28 
Onions 19 ss 
Fat 29 55 
Eggs 1 2 
Meat 2 11 
Milk 23 12 

h) Prices of Commonly Eaten Feodstuffs 

Non-Sd1cme arca 

March 67 

94 
5 

23 

52 

2 

3 
3 
7 

1 
53 
18 
30 

1 
5 

To indicate the costs of the most commonly eaten foodstuffs, a list of prices 
is given in table 17 (Prices adopted from a study by MoRIS, 1966, with his 
kind permission). 

Table 17. 7he Most Commonly Used Foodstuffs and their Approximate Prices in the 

Area o/ the Mwea-Tebere Irrigation Scheme 

Maize, 200 lb. . . 
Maize flour, 200 lb. 
Beans, 200 lb. 
Peas, 200 lb. 
Millet, 200 lb. 
Sorghum flour, 1 tin (40 lb.) 
Arrowroot

1 
1 

Beef, 1lb .. 
Egg, 1 
Milk, 1 pint 
Sugar, 1 lb. 
Potatoes, 4 lb. 
Cabbage, 1 lb. 
Bananas, 3 
Onios, 1 lb. 
Fat, 1 lb. 

40,00 shs 
50,00 shs 
60,00 shs 
47,00 shs 
25,00 shs 

8,00 shs 
0,50 shs 
1,40 shs 
0,15 shs 
0,50 shs 
0,70 shs 
1,20 shs 
0,20 shs 
0,15 shs 
0,50 shs 
3,50 shs 
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These prices are of course subject to seasonal changes. When this list of prices 
is used to calculate the expenses of a family for the whole year, assuming 
that nearly all foodstuffs except for rice have to be bought, then just over 
500 shs are spem per annum per family. This was almest exactly the amount 
determined by the quesrionnaire survey (see page 285). 

i) Adequacy of the Diet 

C4lories 

The requirements were compared with the actual caloric intake. The intake 
was calculated per person per day by dividing the total calories calculated 
from the food composition tables by the nurober of consumption units. The 
requirements arnounted to 2,058 cals while the actual intake surpassed this 
amount by more than 500 ca1s. lt reached a mean value of 2,604 cals per 
person per day. Expressed in percent, this means that the caloric adequacy 
was 12?ll/n i.e. in most of the families a good deal above the recornmended 
allowances. Assuming rhe correctness of the FAO recommendations and 
looking at the anthropometric data which will be discussed later (see chap
ter 5), it is believed that these data are wo high and do not reflect the true 
situation. There may be many sources of error. Seasonal changes in food 
consurnption are very likely. The rather high calorie consurnption could be 
explained by the fact that the survey was conducted only a few weeks after 
the pay-out and at the beginning of the new harvest. Another error probably 
lies in adopting the values of food cornposition tab1es. The water contents 
of legurnes and beans may vary considerably with environmental humidity 
and temperature. Difficulties occur also in estimating the definite amount of 
food consumed on the first or the last survey day. The cornposition of the 
leftovers could not always be derermirred accurately. But the values should 
not deviate rnore than 5 to lOO/o from the acrual intake. lt cannot be derer
mirred which of the three factors contributed most to the high intake. The 
findings do not indicate that the caloric intake is optimal, especially when 
the adequacy is less during-other seasons of the year. 
Tbe values of adequacy range from 62°/n to 190fJ/o. This suggests, although 
the mean caloric intake is above the recornmended allowances, that the 
differences between the various farnilies were vast and a nurober of them 
had an inadequate consumption, at least for short periods of time. 
The frequency distribution offamilies falling into different classes of caloric 
adequacy is shown in the graph below (Figure 3). 

Fats 

Fats contributed about 9{)/n to the total caloric intake. This, of course, varied 
from family to family. lt ranged from 7.2% to 11.2%. Since hardly any 
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Figure 3. Number of Households (Cases) Falling into Different Groups of Caloric 
Adequacy 
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fat was added to the meals, most of the fats were derived from the natural 
contents of maize, beans, and rice. Maize contribured approximately three 
times the amount of beans or rice per weight unit. Since these oils contain 
a high percentage of EFA 4 the problern is rather one of quantity than quality 
Vitamin D deficiency is not a serious problern in tropical countries, and vcry 
little is known about the requirements of vitamin E. The low fat intake 
certainly impairs the absorption of vitarnin A. Since the food containing a 
high degree of carbohydrates and proteins is very bulky it can hardly meet 
the caloric requirernents because the feeling of satiation cornes before the 
intake is adequate. This applies especially to srnall children fed on a pre
dorninantly carbohydrate diet. Adults cornplained about rice as a staple 
food mainly because they felt hungry a short time after eating a meal of 
rice. This was due to the low coment of fat. It should also be noted that fat 
can greatly improve the palatability of a diet. 

Carbohydrates 

The mean caloric percentage of carbohydrates found during the survey was 
76.6"fJ/o with values rauging from 73.0°/o to 88.2{1/o. These findings correspond 
reasonably weil with the recommended carbohydrate intake. As most of the 
carbohydrates are derived from cereals and legumes, a certain arnount of 

4 EF A = essential fatry acids. 
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indigestable carbohydrates such as cellulose (listed in the food composition 
table as "fibre") plays a role and contributes to making the food bulky. 

Protein 

The meals consumed during the period of the survey contained an average 
of 14.7°/o of prorein caJories. The maximum and minimum values were 
17.5'0/o and 12.4°/o. The average prorein score amounted to 61.8'0/o. The 
sulfur containing aminoacids were limiting in 22 cases. Tryptophan was 
limited in the remaining :five families. The lowest scorewas 53.90/o, and the 
highest was 72.2°/o. The amount of reference protein required per person 
per day averaged 22.7 g. The amount actually consumed was calculated to 
be 95.1 g. This value was corrected for prorein quality by multiplication 
with the protein score, and rhen reduced by 20°/o to allow for a margin of 
safety. The adeguacy of prorein intake was thus calculated to be 209°/o, 

ranging from 122'0/o to as high as 327°/o. These values were too high to be 
considered as an indication of the true nutritional status of the population 
and contradictory to findings that will be discussed later. 
The disagreement of rhis high adeguacy with other findings which clearly 
indicates a lad::. of protein, may be due to many factors: 

o The relarively high calorie intake emails a high prorein intake. 
• There may have been an error in the calculation of the chemical score. 

The score was calculated on a weekly basis. The artificial assumption was 
madc that all prorein from different sources was available at the same 
tnne. 

• The high concentration of protein derived from legumes may impair 
utilization (FAO, 1964). 

• The presence of intestinal parasites reduces the utilization of protein. 
o Infecrions in general produce an increased need for proteins. 

Much better valucs were obtained when using the method of MrLLER and 
PAYNE (1961). The Net Dietary Protein Calorie percentages averaged 7.48-ü/o, 
rauging from 6.11 to 8.96-0/o. These values consider more the prorein 
concentration in a diet. 
The average NDp Cals (J/o value of 7.48 does not meet the requirements of 
child:ren up to three years of age, adolescents, and lactating and pregnant 
mothers. This means that the requirements of a large part of the population 
are not covered. 
Taking into account that the NDp Cals '0/o may drop by 50°/o during 
infections, it becomes obvious that the diet consumed by the population on 
the Mwea-Tebere Irrigation Scheme is marginal and that any stress situation 
may upset the balance. 
At the same time, it becomes clear that a vegetarian diet is unable to meet 
the requirements of all age groups. The :ratio of legumes to maize comes 
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very close to the recommended 30:70 ratio which is considered optimal when 
only maize and beans are consumed. Regardless of the quantity of protein 
consumed, a score of less than 60 does not allow an adequate intake for 
children between the ages of 1 and 3 due to the limited intake capacity at 
this age. Out of the 28 households examined, 9 ate a diet containing prorein 
with a score below 60. 

Calcium 

Calculations revealed an average requirement of 525 mg per person per day 
while the intake was only 321 mg equalling an adequacy of only 620/o. 

The highest value was found to he 101'0/o, the lowest 38-ü/o. Asthereis so far 
no convincing evidence that in the absence of nutritional disorders an intake 
of calcium even below 300 mg is harmful, there is no immediate need to 
encourage the consumption of more calcium in the diet. A general improve
ment in the variety of the foodstuffs eaten will automatically increase the 
calcium intake. 

lron 

Using the above mentioned recommended dietaTy allowances, an average 
of 10.6 mg iron was required per person per day. The actual intake exceeded 
this value and amounted to 27.5 mg, giving an average adeguacy of 2640/o. 
Highest and lowest values observed were 4100/o and 1630/o. It can, therefore, 
be assumed that iron is in good supply in the diet although it has to be kept 
in mind that intestinal parasites cause a constant loss of blood through which 
also iron is lost that needs tobe replaced. 

Vitamin A 

The supply of vitamin A in the diet was found to be extremely poor. The 
average amount required was 3,900 LU. while thc actual amount consumed 
was found tobe only 308 LU., ranging from 28 LU. to 991 I.U. This gives 
an average adeguacy of 8.1'0/o with a range from 24.10/o to 0.80/o as compared 
with the recommended alowances. Figure No. 4 gives the frequency distri
bution of vitamin adequacy. A considerable number of the families consumed 
hardly any vitamin A at all. Few families improved their vitamin intake 
by single meals rich in vegetables and fruits. Only very few families consumed 
vitamin rieb foods regularly. 
Short period surveys indicate that a low vitamin A intake does not neces
sarily correlate deficiency. The requirements are usually only met in weil to 
do societies (ÜOMEN, McLAREN, EscAPINI, 1964). In most of rhe tropical 
countries these Standards are far beyend the scope of possibilities. At the 
same time) very often no conclusive clinical signs of vitamin A deficiency 
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Figure 4. Number of Households (Gases) Falling into Different Groups of 
Vitamin A Adequacy 
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are found (see page 314). It must be assumed that the consumption figures 
are not altogerher accurate because thcy omit unknown sources of pro
vitarnirr A. During short seasons of the year, fruits and vegetables are 
frequently consumed. This tends to replenish the temporarily exhausted 
stores of iron in the liver and to help prevent sevcre vitamin A deficiency. 

7hiamine 

Since the rice was generally home pounded in the surveyed villages, the 
vitamin content was hardly diminished. The actual vitamin intake in nearly 
all families was well above the recommcnded allowances. An average of 
1.3 mg per person per day was required and 2.7 mg was consumed equalling 
2100/o of adequacy ranging from 106·o;o to 2900/o. 
Even though losses may occur during food preparation, it can be assumed 
that thiamine is not deficient in the diet. 

Riboflavin 

1.6 mg were requircd per person per day. But only 1.0 mg was consumed 
giving a mean adequacy of 67.0°/o. The values ranged from 49.20/o to 86.1 Ofo 
(see also figure 5). 
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Figure 5. Number of Households (Gases) Falling into Different Groups of 
Riboflavin Adequacy 
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This clearly indicates that most of the households have an intake weil below 
the recomrnended allowances due to the low consumption of milk and milk 
products, green vegetables, meat, fish, and eggs. Riboflavin certainly needs 
closer attention when aiming at a balanced diet for the population. 

Niacin 

The average requirement was calculated tobe 12.8 mg per person per day. 
The intake exceeded this value and amounted to 15.5 mg. This amount 
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provided a mean adequacy of 1190/o. Values ranged from 100°/o to 181°/o. 
It can be assumed that requircments were generally met and Niacin defi.
ciency constituted no major problem. 

Vitamin C 

The average amount required per day was found to be 65 mg. Only 21 mg 
were consumed averaging 32.6"0/o of adequacy with a range from 0°/o to 
146% (see also figure 6). 

~ 

"' " "' "' u ... 
0 .. 
" .0 

§ 
z 
~ 

Figure 6. Number of Households (Cases) Falling into Different Groups of 
Vitamin C Adequacy 
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This shows the inadequacy in the dier of vitamin C. In mo-st of the house
holds the vitamin C distribution is very similar to the vitamin A adequacy. 
Both vitamins are derived from fruits and vegctable leaves. The low ade-
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quacy in the diet does not necessarily entail symptoms of scurvy. Fruits 
eaten at other times of the year help to meet vitamin requirements. It takes 
about 18 months to exhaust body stores. On the other hand, special in
vestigations on volunteers have shown that 10 mg were suffi.cient to proteer 
them from scurvy. In anorher group 10 mg was enough to heal the clinical 
signs of deficiency (Medical Research Counsil, 1953). 
Although recommended allowances appear to exceed the minimum require
ments many times, the complex function of vitamin C in the intermediate 
metabolism may necessitate an extra amount especially in situations of stress 
due to disease, unusual exposure or activities. 
Vitamin C defi.ciency is not a .severe deficiency on the Irrigation Scheme, 
and it will automatically be improved by a general improvement in the diet 
eaten . 

5. Anthropometrie Measurements 

In addition to rhe families included in the sample for rhe food consumption 
survey (see chapter 4), a group of 31 children in Kirogo, and 29 in Mahigaine 
were examined. All morhers of children aged 1-3 years were asked to 
volunteer to have rheir children examined. This group was selected in order 
to get more representative information on this nutritionally vulnerable 
group. 

158 other school children were selected mainly of thc ages 8-12 years. They 
came from the schools in the Tebere area, Kimbimbi, Mathangauta, Kirogo, 
Murubara, and Gathigiriri. From several reports of MuNoz (1963), it 
appeared that the 7-9 age group was nutritionally very vulnerable. There
fore, special attention was given to these young pupils by exrending the 
investigations into this age group as weil. 
School children are generally not accepted as representative samples for the 
whole community. The Mwea-Tebere Settlement, however, with its 
relatively good economic conditions, shows a high percentage of children 
attending the primary schools. This justi:fies the assumption that the pupils 
do not only represent the better rart of the population. The same extended 
sample was also examined for clinical and biochemical data (see chapters 6 
and 7). 
It is a well established fact that the constitution of the body and health are 
related to each other and are both influenced by the nutrirional status of an 
individual. Any deviation from the norms will generally have an adverse 
effect on life expectancy. 
Body measurements can therefore be considercd a valuable means of 
obtaining information on the nutrirional status when compared with 
Standard values. As no special Kikuyu standard has ever been esrablished, 
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water -supply will be of -greater benefit to the population. These projects 
may be costly in the initial stages but would be well worth the effort. 

10. Summary 

The population of the Mwea-Tebere Irrigation Settlement represents a 
relatively high income group. Information on the nutritional status and the 
public health, agricultural, socio-economic, and cultural conditions were 
eollected. They indicated how well the Settlement bad developed economic

ally. 
A sample of families and school children was selected for the survey. Their 
consumption of food during a period of 7 days was measured. Anthro
pometrie, clinical, biochenüeal, and socio-economic data were also colleeted. 
Investigations of intestinal infection proved the high rate of morbidity 
among the population. While ascariasis eonstitutes the main problem in 
children of 1 to 4 years of age, bilharziasis -is a major eoncern in children of 

sehool age. 

A questionnaire survey provided data for a comparison with the situation 
of the poor population in the immediate surroundings of the Scheme. lt 
demonstrated that wrong attitudes and beliefs eoncerning ehild care 
and medical consciousness were the same in this area and the Scheme area. 
Signs of wcalth and luxury like radios however were confined to the Scheme 
area. Before a tenant in Mwea-Tebere would improve the poor conditions 
of hygiene in his hut, he would prefer to build a new one. The people 

generally prefer quantity to quality. 

The same attitude is found with respect to the diet of the population. The 
caloric requirements appear to be met in nearly all households. This must 
be considered a consequence of better economic conditions. The quality of the 
food consumed, however, shows little difference from that of the surrounding 
areas and seems to be even inferior to the diet of the population in the 
district where people have a similarly good annual income. Especially the 
quality of the protein needs improvement. There is a critical need for better 
protein in the diets of pregnant and lactating mothers. Theintake of vitamins 
is low due to the extremely low consumption of animal products and fresh 

green or yellow vegetables. 

The study of seasonal changes suggests that the quality of the diet is lowest 
toward the end of the dry season and during the rainy season. While 
the diet was found to be marginal during the period of the survey in 
July, it is undoubtedly defi.cient in nearly all nutrients for most age groups 
during the rainy season, and at the end of the dry season. This is also when 
the money of the last pay-out is spent. This is of special importance·as nearly 
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all foodstuffs have to be bought. There is not enough red soil available to 

provide the tenants with the necessary crops to feed their families. 
The incidence of protcin-ealorie malnutrition was high. This was also 
indicated by a high incidence of clinieal signs related to protein nutrition. 
Many other lesions, which indicate various vitamin defieiencies, were ob
served. The findings concerning riboflavin and vitamin A defi.ciency were 
also in agreement with nutrition surveys conducted in other parts of Kenya. 
Anthropometrie data cleary indicate a deviation towards lower values. 
Measurements related to protein nutrition were affected most of all. 
The data of the biochemical assessment of the nutritional status indicated 
that a suf-fieient amount of ptotein was consumed. The dietary anthropo
metric and clinica-l data also i~dicated that a sufficient quantity of protein 
was consumed. The quality of the diets was, however, obviously unsatis
factory. A moderate degree of iron deficiency was suggested by reduced 
hemoglobin Ievels. 
The survey clearly indicates that at least in this settlcment the improvement 
of the economie status does not necessarily mean an improvement in the 
general health or nutritional status. These have apparently not kept pace 
with the rapid economic development of the Scheme. At the same time, 
economic progress is impaired by the poor nutritional state of parts of the 
population. Finally, various measures to improve the situation on the Mv,·ea
Tebere Irrigation Scheme are recommended. 
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