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ABSTRACT

A cross-sectional survey of consumption patterns and dietary practices was carried out in Timau
Division. Meru Central District in Kenya from March to April 2004. The main objective of the
study was to determine the food consumption patterns and dietary practices in relation to iron
and salt intakes of the Timau community. This study was to provide baseline data for an efficacy
study on use of Double Fortified Salt (DFS) in alleviation of iron deficiency anaemia in Kenya.

A random sample of a total of 33 households in three clusters of 10. 12 and |1 proportionately
and randomly selected from Mililani, Ruseni and Kambakia villages respectively in Timau
Division were investigated. A structured questionnaire was used to collect data on demography,
socio-economic factors, food production and utilisation, and food consumption. Dietary intakes
were determined using a three-day-weighed record method for all household members in the 33
households. Anthropometric measurements were carried out on all household individuals to
determine their nutritional status. Focus group discussions and observations were undertaken to
obtain information on dietary practices.

©

The majority of the households reportedly consumed Irish potatoes (93.9%, N=33) and maize
(87.9%. N=33) at least 2-3 times per week as their staple foods. Beans and pigeon peas and milk
were the most consumed protein foods. Majority of the study group households consumed a wide
range of fresh vegetables. The daily amounts of salt intakes (0.01% iodised salt) by various age
groups differed slightly according to amount of food consumed. The children had the least
intakes with 7.7 (SD=3.7). 'the teenagers and adults differed slightly a 1().3y (SD=2.8) and
10.99 (SD=4.4) respectively. The results showed that the salt intakes were within the
recommended levels and from a centralised source. There was no significant difference between

intakes of salt by men and women at p-value>().()5 (p-value=0.198). All study households
reportedly consumed salt in food.

The overall mean intakes of energy, determined in kilocalories (Kcal) was 1922.271908.67
(N=143), which was less than the recommended dietary intakes of calories for majority of
individuals under the study. The overall mean intakes of protein for all members of the selected



households were 45999 (SD=29.4) with most members (61.5%) having adequate Intakes.
Nearly all members of the study group (72.7%) had sufficient intakes of vitamin C. Adequate
amounts of iron above RDA were consumed by all the household members In the study group.
However (his iron was mainly non-haeme type from plant sources, which is of low
bioavailahility in the body (attributable to high consumption of potatoes).

The results from this study also showed no significant difference hetween the dietary intakes and
religion (p-value>0.()5). However, dietary intakes and occupation or dietary intakes and
education levels were found to be highly significant a p-value>0.05 (p-value=().000). The mean
weight-lor-height /-scores in the selected households was 2.9810.14 (n=49). The results also
showed a majority of the children (98%) in these households were of the normal nutritional
status according to the international standards (National Council for Health Statistic; UNICEF,
1996). Underweight in the pre-schoolers in the study group was very rare. The weight-for-age z-
scores had a mean of 2.94£0.29. Only 14% and 2.9% of the children were severely or
moderately underweight respectively. The mean height-lbr-age /.-scores of 2.810.53 was realised
with 5.7% and 8.6% of the children severely and moderately stunted respectively. There was no
significant difference between the nutritional status and the sex of the. children at p-value=0.05.
The majority of the adults had [iMI of between 201 and 25.0 with only 12% falling between
26.0 and 35.0. Only 26.9% of the adults falling below the recommended level,

The study results also showed that there arc no dietary restrictions in the form of taboos and
other traditions that would ailed food consumption patterns. Therefore in a national intervention
against nutritional anaemia, changes in haemoglobin concentration levels and responses among
the Timau residents would constitute useful references. In conclusion, there were limited dietary
variations among the residents of the study area. A low dietary intake of calories was the main
problem of the area residents due to shortage of staple food.
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expenditure.

Malnutrition: State of nutrition where height- for-age, weight-for-age and weight-for-height
Indices fall outside certain pre-determined cut-off points (UNICEF, 19%).

Children: In reference to age-groups, accounts for all household members between five and
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Haemoglobin: It is the pigment that gives colour to red blood cells consisting of haeme and
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>made of wood and plastered with mud or cow-dung.

enij-permanent houses: Houses whose roofs arc built with iron sheets or tiles and the walls are
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CHAPTER ONE

INTRODUCTION

Malnutrition is generally an endemic problem in developing countries and in particular. Africa.
Attempts to improve nutrition in Africa have been complicated by several factors including
individual, household, community, national and international factors. These have further been
aggravated by emergence of HIV - All) disease, cultural beliefs and customs, high fertility rates,
poor economic status, limited access to health and social services. Recent nutritional surveys in
Kenya, have shown declining trends in overall nutritional levels in the country between 1977 and
19%2 |GOK. 19831 Most common malnutrition forms are protein - energy malnutrition [PEM|
and micronutrient deficiencies |“hidden luinger”| with most commonly reported being vitamin
A. iron and iodine in children and adults especially women [SARA and USAID, 20()()]. In
children, nutritional indicators often serve as proxy for overall well being in developing countries
because they reflect the burden of infectious diseases on the community, as well as access to
food and care practices (UNICEF. 199).

To counter malnutrition nutritionists N(H)s and policy makers in government will require an
elaborate understanding of socio-economic, cultural, religious, gastronomic factors, climatically
underlying food production, processing, distribution, consumption patterns and dietary practices
of various communities. The information obtained could be used in identification of various
malnutrition forms in the community through anthropometric indicators, dietary, clinical and
biochemical assessment of nutritional status of a community.

An in- depth study of food consumption patterns and dietary practices is an important aspect of
understanding the social context of food and nutrition status of a community. A detailed
descriptive analysis of the food system, pattern and habits of a population (food ethnography) is
needed as in most communities knowledge and insight on the social context of food and nutrition
is limited, incomplete or haraly available. This problem has led to poor and ineffective planning
of nutiilion interventions or research in nutrition. There is evidence that in even long-established
°°d ard nutrition programmes much basic information is lacking. Like in many other
communities in Kenya, this information is lacking for the Merit community in Timau (Merit
Distiict). Ihis makes identification of nutritional problem difficult, consequently effective
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planning, implementation and evaluation of food and nutrition programmes is impaired |Hartog
Lid Stevern. 1995].

11 STATEMENT OF PROBLEM

Micronutrient deficiencies are commonest of all nutrition deficiencies affecting an
overwhelming number of peaple world-wide. Iron deficiency affects about two billion people in
the world (approximately 40% of (lie world’s population). Over 90% affected live in the
developing countries. The prevalence is highest amongst children and women of reproductive
a>e of which 30-40 percent of the affected live in the developing countries. Over three-quarters
kif the children and half of the women ol reproductive age are affected.

(According to micronutrient survey of 1900 (Mwaniki et al. 1090), which covered 45 districts in
Kenya, it was estimated that 43.2%. 42.0% and 15.0% of pre-school, mothers and adult males in

| that order were iron -deficient. Including those a high risk of slipping to deficiency status raised
Ihp.proportion of affected children and mothers to over 70% and for adult males the estimate was
[26% Among the burden of anaemia per unit of surveyed population, the lake basin, coastal and
northern semi-arid lowlands are on the lead. The central and the mid-west highland sub-regions
has the lowest anaemia burden per unit population but weighting for population density, they had
a large burden of predominantly mild anaemia.

A nation wide primary Intervention targeting the general population is required to supplement
the entire nation’s dietary intakes with iron to enable various groups to attain the recommended
daily allowances (RDA). 1his intervention will involve all regions of the country (those with the
highest levels ol anaemia and those with the lowest). In an efficacy study on use of Double
bortified Salt (DFS) to address nutritional iron deficiency in the country, two study Sites were
identified for baseline studies. Lungalunga in Kwalc District (Coastal Lowlands), which has the

highest levels ol anaemia in the country (66.2% estimates of the moderate to severe forms of
anaemia among the under-fives).

limau in Meru District (Central Highlands of Kenya) with the lowest levels of anaemia
prevalence (12.5% estimate of the moderate to severe forms of anaemia cases) was identified as



ihe reference site (Mwaniki et al. 1999). During the field experimental phase of the overall stuay,

median [IbC shift and response among the Timau residents of Mem district would constitute a
useful reference to the national intervention. Several factors may he potential risk factors in iron
deficiency anaemia hut the most predominant is dietary inadequacy of available iron. The staple
diets of most Kenyans are primarily of low iron bioavailahility, presence of high levels of iron
inhibitors in cereals and legumes, which form major proportion of the diets, are largely to blame.
| ow levels of iron enhancers such as vitamin C and A aggravate the problem.

The results from this study, together with the other site, will establish the consumption patterns
and dietary practices, which affects the iron nutriturc in the different regions and would therefore
affect the bioavailahility of iron supplemented through the Double Fortified Salt intervention
program.  This shall enable standardization of the formulation of the DFS to suit the
requirements of the entire nation.

12 JUSTIFICATION

Iron deficiency is likely to account for about half, two-thirds and about less than one third of the
burden of anaemia among children, mothers and adult males in that order. Decreasing oxygen
concentration with increasing altitude sufficiently explains the high HbC in the highlands, its
relationship with availability of haemanitics could not be clarified.

In Kenya, iron deficiency anaemia is a national public health problem. Across the country, the
largest burden ol anaemia is borne by pre-school age children and the lowest by men, older
children and the elcerly. Among the pre-school age children, seven out of every ten arc likely to
be anaemic. About 35.2% and 76.5% of this burden is home by the infants and children aged
below 30 months respectively. Among the mothers, one out of every two is affected irrespective
ol pregnancy status, over half of the mothers entered pregnancy in anaemic slate. According to
micronutrient survey of 1999, which covered 45 districts in Kenya, it was estimated that 43.2%.
42.9% and 15.9% of pre-school, mothers and adult males in that order were iron -deficient,
Including those al high risk of slipping to deficiency status raised the proportion of affected
childien and mothers to over 70% and for adult males the estimate was 26%. Among the burden
ol anaemia per unit ol surveyed population, the lake basin, coastal and northern semi-arid



lowlands arc on the lead. The central and the mid-wesl highland sub-regions has the lonesi
snviemia burden per unit population but weighting for population density, they had u large
of predominantly mild anaemia.

Among the pre-school age children, seven out of every ten arc likely to be anaemic.35.2"
76 5% of this burden is borne by the infants and children aged below 30 months respegj®
Among the mothers, one out of every two is affected irrespective of pregnancy status, ov®
of the mothers entered pregnancy in anaemic stale (Mwaniki et al, 1990). Further &if
establish the relationship of food consumption patterns and dietary habits teth
bioavailability of iron in different communities are essential in alleviation ol iron uEﬁAﬂ:
anaemia through a nation wide intervention program.

13 MAIN OBJECTIVE

To determine the food consumption patterns and dietary practices in relation to iron *
Intakes of a high altitude (1500m asl) low malaria and low hookworm infestation coinnn®
the Central Highlands of Kenya - The case of Timau Division (Mem - District).

131 Specific Objectives

1 To determine the demographic and socio-economic status of the community.

2. Toassess the food consumption patterns and dietary practices in the community.
3. To determine food sources and availability at household level.

4. To determine the nutritional adequacy of diets taken by the community.

5. To assess the dietary factors affecting iron nutriture.

6. To determine the levels of salt consumption at household level.

1. fo determine the nutritional status of under lives and adults.

132 Kxpectcd Benefits

Ihis study shall provide valuable information that can be used in future by goveming
non-governmental agencies involved in intervention programmes targeting iron o
anaemia alleviation not only in Timau - Mem District, but also countrywide. The gover®



1j(10s can also use the information in formulation of food and nutrition policies in regard to iron
Intakes as well as making development plans.

Information from this study could he used in designing materials for nutrition education
Interventions, population and disease control including iron deficiency anaemia. HIV —AIDS
and promotion of development activities in the area. Research scientists would find results of this
study valuable in formulation, implementation and evaluation of intervention programmes.



CHAPTER TWO

literature review

21 INTRODUCTION

Many parts of the world in the recent years experienced acute food crisis in recent years and
some have suffered serious famines. The worst affected is Africa and particularly sub-Saharan
Africa where all nations have suffered major problems of malnutrition in certain sectors of their
populations. Under-nutrition and malnutrition are important parts of the complex, widespread
problem of poverty and deprivation that affects millions (majority) of people in Africa. Coupled
with infections, poor nutrition poses an enormous health hazard to the poor. This is in part
caused by bad weather conditions, high population growths and low agricultural production.
Developing countries should strive for overall economic development and especially in the
agricultural sector. Support should however be given to those projects and development sites that
benefit large segment of the population. This will help reduce inequalities in income distribution
and are likely to improve the nutrition, health and quality of life in those currently deprived
(Latham, Dm).

Food consumption patterns and dietary practices are important aspects in studies related with
efforts to alleviate malnutrition in the affected communities. They explore the various ways in
which human body need for food has helped to shape the society through all the activities
concerned with food production, distribution and utilisation (Calco. 1992). Different cultures
determine the various substances to be taken as food in different societies. Classification of what
man eats or drinks who prepares it. for whom and at what time is dictated by cultural norms in
different communities.

-o|.| factors affecting food patterns and dietary practices

Cood knowledge of the social aspects of food and food consumption patterns is useful in
understanding the nutritional situation of a group of people. Food habits are the ways in which
individuals or groups of persons, in response to social and cultural, economic pressures choose to



fensume and make use of the available foods. Social functions interrelated with food in the
peiety include:

»  Gastronomic function

» Means of cultural identity

» Religious and magic function

* Means of communication

* Expression of economic wealth and status

* Means to exercise influence and power in the community.

» Food habits are influenced by many environmental variables. Food consumption studies

have shown close relation between the diet and ecological /one where it was situated.

2.1.2 Dynamism of food consumption habits

The food habits and dietary patterns of a society are never static. They change with socio-
economic system of which they form part. A major aspect of the dynamics is the diffusion and
acceptance of food crops and animals throughout the world. Trade, wars and migration have
contributed in part to new foods. Food habits are changing constantly for better or for worse, by
external influence or by modification from within the society itself,

The major question facing man is not change in food habits but how they change It is only with
knowledge of existing trends and interrelations of food patterns and other development trends,
that one can be able to introduce those changes that are nutritionally desirable and necessary. £ is
important to understand the forces behind changing food habits in the developing countries
where malnutrition is widespread if meaningful interventions are to be implemented. Two types
of changes take place in food consumption habits:

Autonomous changes in food habits.

Ihese are closely related to the society in which one belongs and what it eats, hence when the
society is changing it will have an effect in its food habits. These changes may result from
population growth verses food production or change from subsistence farming to cash crops,

further this may result from urbanization and consequent changes in food production and
consumption patterns.



Inducing changes on food habits.

These are changes due to nutrition or health education and food marketing activities.
Government INStitution such as department of health, education, agriculture, or nutrition
programmes MAY Initiate these. NGOs may also take part in promotion of good health habits
within @ community

Commercial firms and agricultural hoard may also influence consumption of their products
hence leading to dietary changes. When using the concept of changing food habits it is important
lo specify that it means the increase or decrease of already known foods and acceptance of new
varieties. The diffusion and acceptance of new foods is a long and complicated process, which is
determined by the degree to which it can fit to the local food system and how it corresponds with
the needs of the consumer.

2.1.3 Household access to food

Household access to food (HAD is defined as the access to food adequate in quantity and quality
to fulfil all nutritional requirements for all members of household throughout the year. HAF is a
necessary but not sufficient condition for adequate dietary intake (FAQ, 1997). The other
underlying causes arc as important. For instance if a young child lacks appetite as a result of
fever or is not fed adequately or long enough, its dietary intake will he inadequate and
malnutrition will result. Therefore HAF does not include dietary intake or food consumption.

HAF can be classified according to its duration and its severity In terms of duration HAF can
manifest as transitory (acute) or chronic. For transitory the simplest situation is a household
which has all the requirement for adequate access to food hut for various reasons, may become

temporarily insecure perhaps because of drought or floods. If access to food Is restored, when the
short fall comes, inadequacy Is resolved.

2.20 FOOD PRODUCTION

he performance of Kenya's agricultural production in the few decades has been declining hut i
does not compare unfavourably with that of majority of the other African states (Mwandime.
1902). Nevertheless the annual growth rates of production have decreased over the last three
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decades. As a result of the country’s high population growth, the country's food production per
capita has declined considerably.

221 land availability

The relationship between the amount of land owned and the nutritional status of a population is
not consistent. A number of studies have indicated that there is no correlation between land area
and the nutritional status; while others have found a relationship between the two. Families with
large farms are able to harvest enough to protect them during times of pre-harvest seasons from
nutritional stress, hence the positive correlation of nutritional status and the size of land owned
by a family. For example, a study in north Haiti (Mason et al, 19X4) revealed a positive
relationship between land size and nutritional status. Similar studies in Kenya (Haaga and
Mason, 19X6; Kennedy and Cogill. 19X7) and elsewhere (Kiclmann and McCord, 197X) revealed
relationship hetween land size owned and nutritional status. Children of the landless agricultural
workers and the smallholders were more malnourished (stunting and wasting) than those in
households with large farms. However further studies in other places have shown the high
amounts of energy and protein required in the large farms can lead to poor nutrition in the large
farm holdings, as was the case in Guatemala (Velverde et al. 1977).

In Kenya, the unprecedented and on-going population increase has lend to serious pressure on
land resources and at present, virtually the entire medium and the high-potential zones of the
country are used for cropping. Although land holdings affect the nutritional status of the families
especially the children, there are other factors, which exert stronger influence on nutrition. These
include the wife’s economic activities, which if sufficient are able to insulate her and her
children from her hushand’s poverty. Therefore to reduce malnutrition in the developing
countries efforts should be made to equitably distribute the land resources with target to the
smallnolders or those without any in order to improve their nutrition status.

2.2.2 Agricultural practices
A vast majority of the rural communities derive their food from subsistence farming on
consumers’ own farm. In Africa particularly south of Sahara, much of the food cpnsumed in



households comes from subsistence farming. Food production in most developing countries is
characterised by growing of food crops for household use and for sale. However cash crop
firming can nowadays be even in the remote areas and money has become a necessity of the
rural life- This money is required for consumer goods, social obligations, education, health care
and paying taxes.

Cash crop farming may have harmful effects on nutrition. This replacement of labour-intensive
food crops with those requiring less labour, but nutritionally inferior and also replacement of
food crop by cash crops. The food supply of the rural households become dependant on low or
Irregular wages or returns. The cash income of the family may not be used to compensate for the
lost nutritive value by purchase of additional foods for the family. Studies in Kenya within the
irrigated settlements have found that improving the living standards of families did not coincice
with improving the nutritional status. Other non food needs had to be satisfied first. However, its
Important to keep in mind that improving the household incomes can improve the quality of food
consumed and hence nutrition situation. Other factors such as involvement of the women in food

production and processing as well as availability of cooking fuel are vital in influencing the
nutrition status.

230 FOOD SECURITY AND FOOD POLICY

231 Food distribution and accessibility

Inany given country, the food that is available, whether locally produced or imported is not
evenly distributed to between its people. Discrepancies will be found between the rural and the
urban areas, hetween the different socio-economic groups and also between members of
households. According to Lewin's channel theory, certain members of the household control the
various channels, the hushand, wife or the household staff. In most societies, (lie wife is
responsible for buying and the husband for supplying food from the farm. The women may
control supply from the farm for vegetables and the men for staple foods in most African
families (den Hartog and Stevern, 1995).

Members of the household will not always eat together around the same table as in most African
societies like the western societies. In Indonesia men will eat first, and women and the children
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later. In Africa, (here are sometimes three eating groups, the men, women and very young
children, and the other children under guidance of an older sister. Different food parts are

reserved for different groups. Usually in African families the men take the most nutritious
partions.

2.3.2 Food shortages

Food production patterns in Kenya are characterised by considerable seasonal fluctuations,
which are closely related to environmental factors. Such fluctuations in output contribute to
unstable levels of food availability, especially in those parts of the country where farmers are
confronted with relatively short and risky cropping seasons. This instability in food production
results in local and more widespread food shortages. Such shortages occur not surprisingly in the
country’s arid and semi-arid zones where sufficient food production is limited. These areas
appear to be included in government's food relief programmes on almost permanent basis.
However, even in those agricultural areas where production is high, frequent food shortages

occur during the dry seasons. Such areas also receive considerable food relief per capita
(Mwandime, 1992).

240NUTRITITIONAL STATUS OF THE RURAL COMMUNITIES

24.1 PEM

Throughout southern and Eastern Africa about one third of all children are chronically
malnourished. This malnutrition is associated with high morhidity rates in infants and young
children. PEM is ranked as the major form of malnutrition in school age children in Kenya
(CiOK, 1997). PEM results when the body's needs for energy and protein or both cannot be
satisfied by the diet. It has a wide spectrum and manifestations, and its severity ranges from
weight loss to growth retardation and to distinct clinical syndromes, frequently associated with
deficiencies of Vitamins and minerals (e.g. Iron Vitamin A and Zinc) (EAQ. 1997). It
predisposes children to many incidences of preventable morhidity with possible subsequent
mortality. Malnutrition is directly linked to inadequate dietary intake and disease, which in tum
result from interaction of many underlying factors. Inadequate maternal and childcare and
insufficient sanitation are also important determinants,



Although many developing governments may pursue f0 - oroteih energy malnutition
tPBM) In their countries, this might not he possible within e century, Poverty, which-is an
jpferlying cause of under nutrition, continues to prevail Jn "lany ol these countries (Muscat
|c)84). F.ven .hough popuhuion in Africa has been rapidly h,crcasing percapija  production
has been declining. Many slralegies have been proposed 4, ltviac ,he Jon A
countries and one of these methods that have been reconnne,,,™ jnvolyes [arge||,,q I,.ervenlions

populations a. risk (Lunven. 1982: I'insimp. 1981). A grea, proporlio,, of pi)p,|.ti,n sk IS
found in the rural areas and is composed of mainly of small . farmers, the majority probably
landless agricultural labourers or low paid or un-employed non,farm workcrs

24.2 Salt Consimiption
Salt in Humans

for humans, salt is as essential as water. We can perish from (W itle salt as we can ok thirst
Salt regulates the exchange of water between on, cells an( |hejr sl||joum|ing [luids ()|le
component of salt, sodium (Nal is involved in muscle jnc|,,(|i,,g heart|,ea, Krve
impulses, and the digestion of body-huilding protein lluma,,s Co,[aiii abou( eigh, ,)unccs ()f sa|
The amount of salt is regulated in our bodies by our kidneys ,,,( by perspjrajon w|[a] js sa|(, .,
is acompound and has a cubic crystalline form when seen under a scanni, g electron microscope.

M chemical name is sodium chloride. The chlorine pari (ion) accoiln|s fo|. ,, % <f |nc disso|ve<]
solids in seawater, while the sodium accounts for 30%.

Before the days of refrigeration, people used to cure meats. thi preveil(jnil Sp(,j|. Le
Storage life for salt is indefinite. So long as you keep it dry a“dﬁ’(lnot et it get contaminated
with dirt or whatever, it will never go bad. Over time, iodized Sahlniay turn yellow, but tins i

harmless and may still be used. Salt it rather hygroscopic and Wiyadenrh moisture From the air i
not sealed! i an air-tight container. If it does adsorb moisture aByglos up, it can be dried in the

oven and then broken up with no barm done.

All salt, however, is not the same. Salt comes in a number ofdﬁﬁem varieties each with s

own purpose. Very little of the salt produced is intended for e gy e rest of it about
K% has other uses. Therefore, it is important to bo certain thc@l>yon have is intended for



human consumption. Once satisfied it is, you should then determine its appropriateness for the
tasks to which you might want to set it to (MI et al, 1995).

Table Salt

This is by far the most widely known type of salt. It comes in two varieties; iodized and noil-
lodized. There is an ingredient added to it to absorb moisture so it will stay free flowing in damp
weather. This non-caking agent does not dissolve in water and can cause cloudiness in whatever
solution it is used if sufficiently large quantities are used. In canning it won't cause a problem
since there is very little per jar. For pickling, though, it would be noticeable. If you are storing
salt for this purpose, you should be sure to choose plain pickling salt, or other food grade pure
salt. In the iodized varieties, the fodine can cause discoloration or darkening of pickled foods so

it s certain not to use it for that purpose. The composition of the table salt is as shown on Table 1
below.

Table 1: Composition of Table salt

Components Minimum values Typical values
NaCl 99.00% 99.72%
Calcium as Ca 900 ppm 400 ppm
Magnesium as Mg 120 ppm 120 ppm
Total Sulphate 1700 ppm 1200 ppm
Insoluble matter in H20 300 ppm 200 ppm
Copper as Cu 5 ppm <05 ppm
Sodium Silico Aluminate ~ 0.75% 0.75%
Iron as Fe 5 ppm < Lppm

Moisture content is <0.2% when packed.

Reasons why salt is best suited for the fortification
¥+ Its one of the few commodities that come close to being universally consumed by all
sections of a community irrespective of economic level. It is consumed at approximately
the same level, throughout the year in a given region by all normal adults. Thus, a



micronutrient like iron or iodine when introduced through salt will be administered to
each individual at a uniform dosage throughout the year.

Compared to other food commodities, whose production is widely dispersed, production
of Qlt is generally limited to a lew centres. By adding a fixed dosage of micronutrienl
like iron or iodine to salt at centralised locations, a majority of the population all over a

region or country will ingest the nutrient in physiological amounts continuously with no
additional effort.

.. The mixing of an iodine or iron compound with salt is a simple operation and procuces
no adverse chemical reactions. The equipment required is uncomplicated, easy to operate
and maintain,

« The addition to salt of iodine (usually in the form of potassium iodide or iodate) or iron
(usually in micro-encapsulated form) does not impart any colour, odour or taste to the
salt. The double fortified salt is in fact not distinguishable from the ordinary salt.

The cost of fortification of salt is low compared to the economic implications of iron or
lodine deficiency to the community (MI et al, 1995).

143, Micronutrient status
Irn

Tonanimportant trace mineral that is found in every cell of the body, usually combined with

LLI0! -1 is essential to the formation of haemoglobin and myoglobin, which carry oxygen in

treblood and muscles. It is also needed for catalysing the conversion of beta-carotenes to

amn A for detoxification of drugs in the liver and for production of anti-bodies (Hallman and
. 19%). Most of the iron in the body is found in the blood, but some is present in every cell,
U toiron-containing enzymes (Guthrie el al, 1989).

"Unctions
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I lron is used in the transport and storage of oxygen. It can hind the oxygen molecule and
transport them to the blood (haemoglobin) or store them within the muscles (myoglobin).
Haemoglobin is found in the red blood cells and is responsible for making blood. Oxygen
bound in the myoglobin allows the muscles to operate effectively.

I Cofactor of enzymes and other proteins. Iron is required in the conversion of heta-
carotene (a precursor of vitamin A) to the active form of vitamin A It is also required in
the synthesis of carnitine, a vitamin-like substance needed for the transport of fatty acids,
and synthesis of collagen, one of the major structural proteins in the body. lron is also
required for detoxification of drugs and other toxic compounds in the liver and the
intesting, and the synthesis of neurotransmitlers (Guthrie. 1989).

I Formation of red blood cells. Iron is required for the formation of red blood cells.

|ron deficiency

Determinants of anaemia and iron status:

Anaemia is a condition in which the body can no longer produce and maintain the levels of
haemoglobin required for optimum  transport of oxygen to the tissues. Physical signs and
symptoms appear, and work capacity is severely curtailed (Basta el al. 1979). Iron deficiency,
which is the most common nutritional precursor of anagmia, has adverse effects on performance
in physical activity and in cognitive and immunological domains (Hallman and Yip, 19S7). This
causes cognitive impairment, decreased physical capacity, and reduced immunity. In severe
cases, capacity to maintain body temperature may also be reduced. K is usually the result of
Inaclequate bio-available dietary iron, increased iron requirement during a period of rapid growth

(pregnancy and infancy), and/or increased blood loss such as gastrointestinal bleeding due to
Schistosomiasis (UNICEF, 1998).*

n s the most common nutrient deficiency in USA and worldwide affecting children and
women of childbearing age In developing countries, it affects between 30-40 % of both groups.
According to WHO estimates, over two billion of world's population (40 %) is affected. Over
A of the affected live in the developing countries. Among the pregnant women and the
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elderly. 50% is affected. Another group which is children, whom over 75% is anaemic or iron
deficient.35% of the non-pregnant women and 32-55% both male and female adolescents are
also affected (Ramakrishna, 1995). However these estimates are non-representative in terms of
regions A populations. a few countries have reported anaemia prevalence t0 wHo.

Information is generally limited to hospital records with little data on other groups except women
Wwho are pregnant.

Anaemia affects 3-4 times more people in non-industiiali/ed nations than industrialized nations
as shown in the diagram below.

Tahic 2: levels ofanagmia in the two groups of world nations

GROUPS Non-industrialized Industrialized Nations
Nations (%) %)

Pregnant women h6

School children h3 9

Pre-schoolers 42 17

Men 7 5

An estimated 75% of anaemic people are iron deficient with 2.5 times iron deficiency in iron
deficient regions with up to 40% iron deficiency anaemia where prevalence is above 40%;
virtually the entire population is deficient of iron (Ramakrishna. 2001). About Vi the total

number of worlds anaemic women live in Indian sub-continent where about X% of pregnant
women are affected.

(‘auses of nutritional anaemia

Iron nutrition deficiency occurs when there is insufficient supply to meet the needs for functional
fori storage after iron has been depleted. At cellular level deficiency can occur as a result of
"sufficient release of iron despite ample iron stores and intake for example in case of anaemia
due to chronic diseases (Ramakrishna, 2001). The consequences of anaemia are numerous as



iron plays a central role of mechanism for transport for oxygen and is essential in many enzyme
systems. In children it is associated with impaired cognitive development, in adults iron
deficiency is associated with weakness and fatigue, which reduces capacity for physical
productivity. In pregnant women it contributes to maternal morbidity and mortality and increased
risk of foetal morbidity, mortality and low birth weight. Severe anaemia may be a contributory
factor to about 50% of maternal deaths, and it is main cause of up to 20% of maternal deaths in
developing countries (ACCN/SCN; UNDP. 1997).

a) Changes in body iron levels
Iron deficiency in women is caused by failure to consume high amounts for growth and failure to
replace losses during menstruation and pregnancy. Low intakes of either total iron or absorbable

(hio-available) type or excessive iron losses due to parasitic infections may also lead to
deficiency.

Increased iron requirements

Iron requirements vary greatly with age. gender and physiological status. Approximate amounts
of iron vary with individuals and can be expressed as mg/ day/ I0OOkcl.The various amounts
required by different groups are shown in the table 2 below.
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7able 3: Iron requirements in various groups

Group or (age category) Required amounts
(Mg/day/10OOkcl)

Infants 10

Pre-scholars and scholars 04

Adolescent girls 0.8

Adolescent boys 0.6

Adult men 0.3

Non pregnant women 0.6

Pregnant women 19 (2 trimester)

Pregnant women 2.7 (3ul trimester)

Lactating and post menopausal women 04

Pregnancy:

Pregnant women have the highest anaemia prevalence due to increased requirements of iron
(from 15mg/day/I()00kel in non pregnant women to about 6mg/day/I(X)Okcl in pregnant
women). Iron s transferred to foetus from the mother to meet the foetal iron requirements. Iron
deposits are also made in the placenta during pregnancy. During this period maternal
haemoglobin synthesis increases. Women with low iron stores at start of pregnancy (common in
developing countries) have high risk of developing anaemia during 2 and 3" trimester. They
require iron supplements to reduce the risk of anaemia (Ramakrishna. 2001). Current



international recommendations are (SOmg/day lor six months during pregnancy and continuing
three months post-partum in regions where prevalence of anaemia is above 40%.

Menstruation:

Approximately half the iron of menstruating women is used to cover for iron loss during
menstruation periods. 'This explains why women requirements of iron are twice the requirements
for men and why deficiency is more common in women. Losses depend on level of
menstruation, heavy losses occur in heavy menstruation as in women using intra utering devices.

Infancy:

Due to high requirements of iron for rapid growth infants arc vulnerable to iron deficiency.
During the first four months, total body iron stores are fairly constant and about half the storage
is mobilized for haemoglobin and enzyme synthesis. Breast milk is low in iron and the low

amounts are also of low hio-availability. In developing countries half the infants are anaemic by
One-year age.

Inclusion of iron rich foods for example liver, meat, dry fish, could help in alleviating iron
deficiency but this is rarely consumed in third world (WHO, 1992). After two years prevalence
of anaemia is low as more variety of foods arc taken but in developing countries prevalence is
high due to low consumption of iron rich foods. Low birth weight is common in developing
countries and this is risk factor for anaemia due to low iron stores.

Adolescence

Prevalence in iron deficiency and anaemia increases at start of adolescence in girls and this is

e to increased requirements for growth, which is aggravated a few years later by onket of
menstruation.

) Low intake and/or of dietary iron

The best sources of iron are usually meat, fish and poultry. These have high hacme iron, which
is of high bio-availability (about 20% is absorbed). In industrialized countries, daily iron intakes



range from 8 to 18 mg willi adults with low variations across soeio - economic groups. In non-
Industriali/.ed countries rates are higher among legumes consumers and ranges arc between 15
and 30mg, however, the iron is of low bio-availability and only 2 to 5 % is absorbed. This is
because legumes and cereals consist mainly of non- haeme iron, t

phytates are generally high in un-germed maize, wheat, rice and legumes, which are the common
staple foods in developing countries. I'hytales are strong inhibitors of iron absorption.

Polyphenols, which are high in legumes, tea, nuts, and coffee, are also strong inhibitors of iron
absorption. These food substances are also consumed in high amounts in both third world and
developing countries. Oxalates, which are found in spinach and leafy green vegetables common
in African recipes, also affect iron absorption. Fermentation, germination and soaking of cereals
and legumes increases iron bio-availability in them. Leavening bread with yeast increases iron
availability whereas unleavened bread is a risk factor in iron deficiency.

Increase in vitamin C through increased consumption of fruits and vegetable increases iron
absorption. Low vitamin C is a risk factor in anaemia (Gillespie. 1998). However, the influence
of ascorbic acid s less than influence of iron content in diets taken. Amounts absorbed depend
on boay stores and different diets.

Table 4: Iron absorption ratesfor non-anaeniic individuals from different foods.

Food groups Absorption  rates by non-anemic
individuals (%)

Cereals, roots and legumes with no 50

ascorhic acid or meat

Intermediate diets, low animal products 10

with ascorhic acid

High bio-available diets with high meat 15

and ascorbic contents



For similar diets iron deficient individuals will absorb 50% more of the iron intakes in dit.
Many types of iron in foods and vegetables is usually non-haeme which is of low bio"availability

of between land 8%. Ferric iron state is usually bound to protein phytates, oxalates, phosphates,
polyphenols and carbonates (Passmore et al, 1986).

High intakes of calcium and phosphates inhibit the absorption of iron, which makes the iron
unavailable and increases the risk of iron deficiency (Dalman and Yip, 1996). Amounts of iron
ahsorbed are also affected by high intakes of fibre, which depresses the utilization of iron and
accounts for about 2% losses from green vegetables.

C) Diseases and parasitic infestation

Malaria, diarrhoea! diseases, acute respiratory infections, 111VIAIDS, TB, Hepatitis B & C,
severe protein-energy malnutrition, hookworm infestation. Schistosomiasis are known to cause
and aggravate anaemia. Malaria is a leading causal factor. Non inflammatory conditions suich as
rheumatic arthritis, malignant tumours and chronic renal failure arc also associated with anaemia

directly or indirectly. Genetic conditions e.g., sickle cell disease and trait affects haemoglobin
levels (Mwaniki et al. 2001).

Symptoms of iron deficiencies

Prevalence is particularly high among infants, young children and pregnant women. Gradual
sequence of changes results in anaemia characterized by low haemoglobin levels. In brief,
evidence of deficiency includes:

Pallor of membranes

Fatigue

Reduced work productivity

Apathy

Low secretion of hydrochloric acid in the stomach

Increased susceptibility to infections

hi children low psychomotor and mental development.
Anaemia is a serious outcome of iron deficiency. It is possible to be iron deficient but not
anaemic and to be anaemic but not iron deficient. Non-iron related anaemia includes that which
Is caused either by genetic problem, malaria, or intestinal parasitic infestations (Guthrie. 1989).



Classes of anaemia

(@  Nutrition anaemia caused by low dietary intakes of iron.
(b)  Pernicious anaemia caused by low Red Blood Cells (RBC) due to low vitamin BI2.

(c)  Hemorrhagic anaemia caused by high loss of blood through accidents, surgery or
Intestinal parasites.

Steps towards addressing iron deficiency

Several methods have been advanced to combat anaemia at national level in different countries
including; iron supplementation, fortification of foods and water.  Success depends on methods
most suitable and acceptable to target populations. Another problem is bio-availability of iron
salts that are added, tastes and colour of the product. Industrial technology and infrastructure
required in production of affordable fortified foods as well as distribution networks, which arc

lacking in most developing countries (UNU. 2002) need to be improved for efficient fortification
programmes,

In Kenya, iron supplementation is carried out at antenatal clinics but at national level there has
been no co-ordinated efforts at alleviating iron deficiency anaemia. Iron fortification in
developing countries a national level, requires new innovative efficacious and cost-effective
methods adapted to their socio-economic and cultural environments. These methods must be

simple and cheap to sustain by the local communities through cost sharing with governments of
affected nations

Vitamin A

Over 28 million children who are (approximately 0.1% of total) of below 5 years children have
clinical xerophthalmia with approximately | million of these children in Africa. Vitamin A
deficiency is usually due to low intakes in diets and parasitic infestations. Vitamin A deficiency
causes anaemia.  This can be alleviated by iron and vitamin A supplementation but not iron
gonc. Low vitamin A causes impaired mobilization of iron stores due to possibly lack of
Mlanin on transferring receptors.  Other vitamins important in iron mobilization include
nboflavin, folic acid, which causes megaloblastic, macrocytic anaemia, as they are required in

RBC synthesis. Vitamin BI2 is also important in anaemia alleviation as it causes megaloblastic
anaemia.
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CHAPTER THREE
STUDY METHODOLOGIES

31 STUDY SITE

Meru Central District was curved from tlie former larger Mem District, which comprised of *
other districts including Meru North and Meru South districts. The District is in Eastern Province

in Kenya. Being on the equator, it has diverse agro-ecological zones with good drainage systems.

Its climate is influenced by high altitude (between 2500-5199m asl). Timau lies on the leeward
side of MI. Kenya. High altitude reduces the temperatures and the rate of evaporation and forces

the rain bearing clouds to deposit most of the moisture on the windward side of mount Kenya
leaving the leeward side with little rain. The rains are bimodal; long rains between March and
may, short rains between October and December. Being on the equator the temperature ranges

are not affected by rain but it influences seasonality in the area.

Administratively, it's divided into 27 divisions and 75 locations. Timau division is the largest
with an area of 1060 sq. km. It has 3 locations and 6 sub-locations. The district had a total
population of 430,280 according to a recent census (GOK, 1999) with a growth rate of 2.843%.
Timau division had a population of 18,052 (lowest in relation to other divisions). This is due to
presence of large farms where wheat growing and cattle ranching is carried out (GOK*, 1997)

The area has highly fertile soils of loam type, which allows growing of different types of crops
and rearing of different animals. Food crops grown include maize, millet, potatoes and wheal.
Cash crops include tea, coffee, barley tobacco, and wheat. Timau area where the study was
carried out has both large-scale and small-scale horticultural and wheat farming activities.
Livestock are kept in varying numbers and types throughout Meru District. They include cattle,
sheep, horses, goats and poultry in small and large scale.

32COMMUNITY ENTRY, RECRUITMENT AND TRAINING <)l RESEARCH ASSIS |ANTS
tielore the study implementation, the villagers were mobilised through briefing and discussing
study protocols with the administrators (D.O, chiefs and assistant chiefs) and the village
eloers who in turn spread word around the study area. In recruitment of field assistants, only
| °se with adequate literacy and numeric skills were considered. Those with Form Four
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certificates were interviewed, recruited, trained and assigned various selected villages to carry

out the survey. To ease the process of community entry, only people from the area were recruited
as field assistants.

34 SAMPLE SIZE

Food INtake Was weighed for three consecutive days for 33 households for all individuals within the
household. Those individuals who missed meals equivalent to two days food intake were not considered
In the analysis. The food varieties in all the villages were similar and therefore the study subjects were
pooled. This took into accounts that the study was in-depth consumption study (Hatloy, 1998)

35STUDY DESIGN AND SAMPLING PROCEDURE

The study was cross-sectional and descriptive. It was carried out in three villages in Timau
division of Meru District. Multi-stage sampling was used during the study. The-sampling frame
consisted of the clusters (villages) in the purposively selected sub-location in the study site. The
criteria for village selection were the length of time since settlement in the area. Those villages
with stable settlement period (at least six months occupation) were purposively selected to give
the true consumption patterns of the division. The households were randomly selected from all
the households meeting the selection criteria. A household in reference to this survey were a

t group of people who might be related by blood or not but share food from the same pot.

In this study, thirty-three households were selected through proportionate sampling procedure;
10 2and 11 families were picked from Milimani, Ruseni and Kambakia respectively according
to total number of households. Coding was appropriately done for ease of identification during
analysis and to prevent logistical complications during the study. The study was carried out over

apeiiod ol 30 days running from I to 3()lh March 2004, including community entry, recruitment
and training of field assistants.

36,)aTACOLLECTION TOOLS
he data collection tools consisted of the following:

a) Astructured questionnaire which consisted of the following modules:
»  Social demographic and social economic characteristics of the households.
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» Food production and utilisation in the households.
» Food consumption patterns.

»  Foods consumption freguency.

* Nutrient and salt intakes.

»  Anthropometrical measurements of all household members,
h) Key informant’s guidelines.

3.7 DATA COLLECTION PROCEDURE

a) SOCIO-DEMOGRAPHIC AND SOCIO-ECONOMIC CHARACTRISTICS OF
HOUSEHOLDS

Sex, Age, Household size. Household headship. Education level and other demographic
information needed was collected by use of a structured questionnaire. The ages of all members
were inquired from the mother or household head. To verify the ages given, the enumerators
examined documentary evidence of the hirth date (such as birth, baptismal certficdte or clinic
card) where possible, as errors in recalls are common. Age was approximated to nearest month
for children. If dates could not be recalled, local calendar of events was used to approximate the
age of the children. If there are two mothers in the household, both mothers were interviewed.

b) FOOD PRODUCTION AND UTILISATION
A module was designed to collect detailed information on land ownership and major crops
grown, stored and consumed. This module was also used to get information on other sources ol
food consumed in the household such as gifts or donations from friends, organizations or
government relief food. This module was administered on the head of household or his wife,

|
¢) FOOD CONSUMPTION PATTERNS
This was determined by taking into account all the meals prepared in each household, times ol

preparation and the members of the household who ate the food. These meals included breakfast,
'lInch, snacks and dinner.
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(I) NUTRIENT INTAKE

Food intakes were obtained by a 3-day weighed record, which gave the types, and amounts of
foods including condiments such as salt, spices or any other food commaodities consumed over a
period of three days in the household by each member of the household. Amounts of food
commodities were weighed raw after the removal of peels. After cooking, the mixture was
weighed before serving. To estimate the amounts consumed by each member during each meal
over the three days, any leftovers and food not eaten were subtracted after separate estimation.
The amounts were then added for all meals of the day and then the amounts for the period, was
got by adding the total intakes for three days. The amounts were then divided by three days to
give the average daily intakes. Weights were taken using a kitchen scale (with an accuracy of
£2)).

¢) FOOD CONSUMPTION FREQUENCY

This module was used to obtain qualitative, descriptive information about usual food
consumption patterns. A focused questionnaire was used. A detailed list of foods was given and
a set of frequency-of-use response categories. Frequency of consumption of iron rich food
groups was determined. Consumption frequencies were obtained from the mothers.

0 NUTRITIONAL STATUS.

Nutritional status was assessed by use of anlhropomelrical measurements: height and weights
were taken of all children who were under-five years of age, teenagers and adults. Standardised
specific techniques were used as described by bulletin of the World Health Organisation (WHO,
1986). Children less than two years were weighed using the Salter Scale (with maximum of 23
kilograms and an accuracy of 10Ograms). They were weighed without shoes but with light
clothing, which was adjusted by subtracting 130 grams from their weights. The older'children
above 2 years of age but below five years, teenagers and adults were weighed using a bathroom

scale (calibrated to 50 grams) interval. To adjust for their light clothing 250 grams were
subtracted from their weights.*

e 'on&'Ss of the children below 3 years of age were taken using a portable stadiometcr with a
ting headrest, (0.1 cm accuracy) while lying by their backs. For the children above 3 years of
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age, teenagers and adults were measured standing straight against the stadiometer (height was
read to the nearest 0.1 cm). The data was recorded in tabular form (refer to appendix
(uestionnaire).

37DATA QUALITY CONTROL

To guarantee quality data was collected, proper monitoring and evaluation was done from period
before actual survey to the time of data entry. The following points were emphasized:

1 Proper coding of the questionnaire.

2. Proper selection and calibration of the equipment.

3 Recruitment and adequate training of the field assistants.

4. Constant supervision by direct observation of measurements in the field.

3 At the end of the day. the data forms for survey were screened to check for recording errors
and completeness. Any incomplete form or those containing suspicious entries were checked
with repeat visit and corrected.

6.The equipment were re-calibrated midway through the study and before the last week of data
collection to ensure sustained efficiency. »

3.6 DATA HANDLING AND ANALYSIS

During (he study, the foods recorded were coded and data entered into computer using SPSS
Version 10. Descriptive analysis, analysis of correlation and variance were run on SPSS
software programme.
During (he analysis, all food varieties consumed by all household members over a period of three
days were determined. The foods were weights before cooking, after cooking and the amounts
served to each household member determined. The actual food types consumed were determined
by subtracting the leftovers after the meal for each member of the household and the
Ppfoxiinate ratio of the ingredients. Food varieties per household member were computed
offerently and tabulated. The daily intakes per study subject were entered into the computer
"I SPSS program (Ming’ala, 2002). Data cleaning was done. Daily intakes of various
"uaetls | terms ol calorigs, proteins, vitamin C and iron were determined. Daily intakes of
Utrients (phytales) were also determined. A comparison of the dietary intakes with the
s Recommended Daily Allowances (RDA) to establish adequacy of the intakes was done.
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Dietary intake analysis was based on age groups and the Kenyan Food composition Tables
(Sehmi et al, 1993). The calculations of the dietary intakes of the various nutrients from the
foods consumed were done for each of the subjects in the selected households. Those individuals
whose dietary patterns did not give adequate information on the intakes were not included. These
were mainly the absentee household heads who worked far from home hence not present for
most meals. The nutritional status of the study children and teenagers was determined using Epi-
Info and Epi-Nut software programmes. The nutritional status of the adults was determined by
» analysing the Body Mass Index using SPSS programme.
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CHAPTER FOUR
RESULTS

41 DEMOGRAPHIC AND SOCIO-ECONOMIC CHARACTERISTICS OF HOUSEOEDS
Among the study households, 44.X % (64) of the subjects were males and 55.2 % (76) were
females,

Among the study subjects, 75 (52.4%) were below IXyears therefore not married.'57 (39.9%)
were married while only were single adults few were separated witli their spouses or widowed.
The average household size was four members. The results showed that there was no significant

difference between the sexes in age distribution (p<().()()5). The age structure for the community
Is as shown in Table 5 below.

Table 5: Age distribution in the study group.

Agie group Females Males Totals

110 28 24 52

10.1-20 15 11 26

20.1-30) il 8 2

30.1-40 2 14 23 1
40.1-50 9 5 0

50.1-60 2 4 6

60.1-100 1 0 1

p-value* 0.541

IX2test at significance level p<().()()5

*he majority of the members of this study sample were Protestants 88.8% (N=143) and the
remaining were Catholics. A few were not aligned to any faith. The majority of the individuals
under stuay had up to primary school level of education. Slightly over 63% (96) had learnt up to
primary level. About a quarter of the study group had education up to secondary school level,
hilly a few had attained tertiary education of any kind as shown in the Figure 1below.



education level

education level

Figure I: Educational status of the household members

Dependency ratio
I he dependence ratio is defined as total persons below 15 years + those over 65 years
Total persons hetween 15 and 65 years.

|lie dependency ratio among the study population was 74/72=1.03 (N=143).

42 OCCUPATIONS OF HOUSEHOLD MEMBERS

Umau is a new settlement area composed mostly of nuclear families and the population is
mainly made up of young people. Majority of the study subjects were students 58 (40%), the
men were mostly farmers witli their spouses being housewives 44 (30.8%) and lending a hand in

Il ,aim‘ng- The rest were either casual labourers in the horticultural farms owned mostly by the
"lute farmers or export companies. Most of the young men were businessmen who either acted
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as brokers for the horticultural products from farmers or owned shops at the local shopping
centre.

43 SOCIAL ECONOMIC FACTORS RELATED TO DIETARY INTAKES AND
PATTERNS

43.0 Household incomes: t j

Owing to the presence of cash crop farming, most households had a consistent source of income
either from casual labour or from irigation farming. The highest proportion of the study
households had an income ranging from ksh.2000.00 to ksh.5000.00 per month (39.4%) while
27.3% had a monthly income of between ksh.5000.00 to ksh.6000.00. The lowest household
Income recorded among the sample population was ksh. 1500.00 per month as shown on the
Figure 2 below.

proportion of households earning
given amounts in Ksh

wop [ 1000-3000
i 1 3000-4000
1 4000-5000

L7% 05000-6000

Figure 2: Income levels among various households

431 Land

Majority of the households under study owned land (93.9%). Land ownership range, from small
parcels of mostly less than two acres (97%) as shown on the table 6 below on land ownership.

There was no relationship between the amount of land owned and the total household income at
P<0.005 as shown on Table 6.
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Table 6: Land ownership sizes among households in the study group.

Total
Characteristic  number  of Range of amount of land and household proportions
households
N <lbacres <26acres  <36acres  >3.6 acres
Own land 33 57.6% 21.3% 0 15.1%
: J
Rented land 33 3.0% 0 0 0
0 0 0
p-value* 0.012

ASpearman’s correlation, significance level at p<0.005

432 Housing

Generally, the proportions of households living in own houses whether temporary, semi-
permanent or permanent were 90.9%i Only 9.1% were renting semi-permanent houses. Nearly
the entire sample of the individuals studied lived in semi-permanent houses (97%) with only one
housenold having a permanent house (3%). There was no indication of temporary houses in the
area covered by the study. The average number of rooms per main house among the sampled
households was 2 rooms (33.3%), the highest number of rooms being 6. Among the families
renting houses, the rent was Ksh.500.00 for a single large room within a semi-permanent
structure. Overall, 100% of the sampled households had an iron sheets roofed house. The floors
Werc mostly earthen (69.7%) and the walls were wooden (87.9%).

32



4.3.3 Food expenditure

Most households studied were farmers, the major crop that is produced through irrigation being
snow peas, which is for the export market. Hence all families bought most foods including the
staple food (maize). Food expenditure ranged from Ksh. 1000.00 to Ksh.9000.00 per month with
an average

Ksh.3719.40. The relationship between expenditure on food and total household incomes is
shown on Figure 3, f

4.34 Fuel sources
Typical of rural Kenyans communities, the common source of fuel for cooking was wood
(69.7%). However, some families used either paraffin or gas as an alternative source of cooking

Income viz Expenditure

> i
| igiire 3: comparison between total household income and expenditure onfood.



* |
energy. The hasic light source for most families in the study sample was hurricane lamp (72.7%),
while the alternative .Source in most households was tin lamp (48.5%).

435 Food production and utilisation

Unlike most Kenyan rural households where staple food is mostly maize, Timau had another
equally important staple food: Irish potatoes, which were consumed in large quantities in all
households under study. Maize was considered by majority households (63.3%) as the staple
food, while 33.3 % of the families said it was potatoes. Most households under study grew
potatoes in large quantities. Maize was generally not grown in the area due to long maturity
period and low yields. | |

Vegetables were grown by irrigation throughout the year for both local market and for export.
However not all vegetables grown were consumed by the households under study and generally
in the area. The most commonly grown horticultural product was snow peas (fresh pods), which

were not consumed locally in Timau. Only 30.3% of the respondents reported that they hought
vegetables in the market or in green groceries.

Fruits were generally not grown in this area due to unfavourable weather conditions. Majority of
the households reported that they bought fruits from either the market or green groceries. Only
6.1% (n=2) of the households were growing any type of fruits on their farms. Nearly all
households (90.9%, n=30) revealed that they bought fruits occasionally from traders. Most
lamilies were consuming fruits when available (80.9%, n=30) and they could afford the price
while 10.1 %(n=3) consumed them as snacks as shown on Table 7.
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Tapje /- Production and utilisation characteristics of selected foods by stuay
hlB@hOldS

HH
Food yPe Number ~ Food type characteristics 1
N
Staple (%) Source (%) Adequate (%)
Yes No Farm  Market/grocery ~ Yes No
Mhize 33 36.7 63.3 69.7 303 66.7 333
Potatoss 33 2.1 67.3 100 0 100 0
Bears 33 [ 66.7 3.3 6.7 , 333
Ruits 3 6.1 909 0 100

Vegetable preparation methods were uniformly reported in all households under study. Major
types of vegetables consumed such as onions, tomatoes, kales, cabbages and spinach were fried
and steamed for about 20 minutes. Pumpkin leaves were boiled with other dish ingredients such
8 P°latoes, beans and peas for about 40 minutes before serving in all households under study.
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4.35 Food consumption patterns

The common breakfast foods as reported in most households were tea with milk and sugar
(42.4%) while others consumed tea with bread occasionally. Slightly over a quarter of the
population (27.3%) took porridge for breakfast. The porridge usually consisted of blended flour
with maize, millet and sorghum. For lunch, more than two thirds of the study families (63.6%)
consumed maize, beans and potatoes. Slightly over a quarter of the households (18.2 %) reported
consuming rice, potatoes and peas. For supper, majority (69.7%) Of the families took Ugali with
a mixture of kales, cabbages and spinach. A minority of the families (9.1%) consumed maize,
beans, and potatoes with vegetables such as kales, spinach or pumpkin leaves for supper.

Generally two staple foods were identified; maize and potatoes. Among the study group, maize
Was consumed at least 2-3 times in @ week in 25 households (75.8%). Potatoes were consumed
daily in varying amounts in most families interviewed (93.9%; n=31). Beans were also
consumed in large quantities together with maize and potatoes. Over three-quarters (75.8%,
n=25) of the families interviewed consumed beans at least 2-3 times in a week. In several
households the amounts of beans was more than that of maize. Other cereals consumed in the
study group such as rice and wheat were taken at approximately 2-3 times in a week. Legumes
such as peas and green grams were consumed about once in a week.

The most widely consumed vegetable in the study group was onions that were consumed daily in
all households. Tomatoes and kales were also consumed about 2-3 times in a week by over two
thirds (64.1%; n=21) of the study families. Other vegetables such as carrots, pumpkin leaves and
spinach were widely used at least once in a week. Overall, vegetables were adequately available
in most study households. Fruits were generally not available to the households in adequate
amounts. In most families interviewed bananas, avocados and Mangoes were' consumed
whenever available as they were mostly bought from kiosks or from the market.

On average, animal proteins that were revealed by frequency of consumption of selected foods
was milk that was consumed daily by 97% (n=32) of the study households. All families also
consumed eggs at least once in a week. Only about three-quarters of the study households
(47.4%, n=16) ate meat at least once in a week. Majority of the families consumed tea with both
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milk and sugar daily (90.9%; n=30). Only a few families consumed either coffee or cocoa with
sugar and not tea as shown in the Table 8 below.

Table 8: Frequency of consumption of some common foods by study households.

FOOD
TYPE PERCENTAGES OF HOUSEHOLDS PER FREQUENCY PER WEEK
DAILY 4-6 TIMES %l-§3'£IMES %N % PER  ONCE "IN

N=33 N=33 EE 2WEEKS

_ N=33 N=33
Maize 121 485 213 3.0 30
Beans 152 485 21.3 3.0 3.0
Rice 3.0 121 545 212 3.0
Wheat 0 0 30.3 3.0 21.2
Kales 0 24.2 63.6 3.0 0,
Cabbage 3.0 6. 364 30.3 r9 {) [
PlLeaves 91 0 455 30.3 3.
Spinach 0 91 424 30.3 3.0
omatoes  66.7 6.1 152 6.1 6.1
Avocado 91 91 213 30.3 121
Mango 0 30 394 24.2 182
Bananas 242 91 24.2 212 3.0
Meat 3.0 3.0 182 485 30.3
Teatmilk 909 0 3.0 0 0
Milk 97.0 0 0 3.0 0
Irish 909 0 3.0 3.0 0
potatoes

44 DIETARY INTAKES

The overall mean intakes of calories determined in kilocalories (Kcal), proteins (mg), vitamin C
(mg) and iron (mg) varied among groups depending on the nutrient, for all individuals under the
study were compared to the RDA. The summary of the intakes of calorics, proteins, iron and
vitamin C are given in the Table 9,

37



Table 9: Dietary intakes of energy, proteins, vitamin C and iron (mg)for various
age groups.

Nutrient types ~ Mean dietary intakes per age group
Overall (N=143)  Children Teenagers Adults
(n=64) (n=14) (n=67)
Energy (Keal)  1922.27+908.67  1436.04632.2  2226.24570.9  2227.0+808.9
Proteins (g) ~ 45.99£29.4 3551 16.6 44,7119 51.9121.4
VitaminC (mg)  189.4+ 1004 137.0469.1  233.74975 220.3t92.3
Iron (mg) 4724230 36.718.3 54,0£13.2 05.86£24.4

The overall mean intake of calories, determined in kilocalories (Kcal) was
1922.27£908.67(N=143) for all individuals uncer the study. Among the various groups, the
calorie intakes were low compared to the RDA as shown on the Figure 4 below.

80
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NUTRIENT  TYPES

Figure 4: Summary of the selected nutrition adequacy based on RDA. |

When the daily intakes of calorics were compared with the RDA, only a third of the study group
members were consuming enough. The worst affected were children <12 years among whom
only one fifth (21%, n=64) were having adequate amounts. Among the adults aged hetween K-



Table 11: Proportions off household members meeting RDAsfor different

nutrients.
Age- N
group
"Children 64

Teenager 14

S

Adults 67

p-value*

Protein

Above
RDA
(%)
79.7

50.0

46.3

Below
RDA
(%)
20.3

50.0

53.7

0.00

Vitamin C
Above Below
RDA RDA
(%) (%)
98.4 16
92.9 71
45.3 56.7
0.00

+- Spearman’s correlation; significance at p<().()(5.

Calories
Above Below
RDA RDA
(%) (%)
219 78.1
50.0 50.0
64.2 35.8
0.329

Iron**

Above Below

RDA RDA

(%) (%)

92.9 31

1000 0

1000 0O
0.00

**|ron; adequacy levels given do not account for hio-availability in diets.

Adequate amounts of vitamin C were apparently consumed by all age groups in the study group
with over seventy percent having adequate intakes. Across the various groups, nearly all the
children and teenagers had intakes above RDA, while over two thirds of the adults had above the
recommended daily allowances. The dietary sources of vitamin C were mainly vegetables and
tubers (potatoes). Cereals, legumes, animal products and fruit contributed to a lesser extent as

shown on Figure 5.
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sources of vitamin C (%)

Figure 5: Sources of vitamin C in the diet.

Daily dietary intakes of iron obtained by determining the average intake for three-day period
showed that dietary intakes were apparently adequate for all the household members in the study
group with exception of one individual only as shown on Figure 6 below.. owcver this iron was
mainly non-hacme type from plant sources, which is of low bio-availability in the hbody.
However diets contained animal products in small amounts, which contribute hacmc iron, which

Is of high bio-availability together with ascorhic sources. This improved the absorption of iron to
about 10% of the amount in the food eaten.
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Figure 6: Sources of iron in the diet

Tlgebgloor\yvelations between study group characteristics and dietary intakes are given in the Table

| i
Table 12: Correlation hetween dietary intakes and age, religion, educational
level, occupation and income of the Rouseholds.

Total calories  Tota protein Total vitamin C Total iron*
- Signifi Signifi P-~ Signifi P- Signifi
value cance value cance value cance valuc cance

Age 0000 HS 0000  HS 0000 HS 0000 HS
Religion 0076 NS 0087 NS 0674 NS 0060 NS

Educ?g\?enl 0000 HS 0002 HS 0000 HS 0000 HS

Occupation  0.000  HS 0009  HS 0000 HS 0020  HS
Income 0615 NS 0780 NS 0616 NS 0372 NS
HS= highly significant at p<0.005
NS= ot significant at p<0.005
Total iron: significance does not take into account the bio-availability in diets.

Antl-nutrient phytates were consumed in high amount owing to the high intakes of cereals,
‘egumes and green vegetables. Phytates reduces the bio-availability of plant iron due to chemical
Ending effect hence low absorption. The phytate dietary intakes were determined in terms of
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lotal iron / total phytate densities consumed in the food as average for the three days for every
member of the study group. Distribution of the estimated mean for three days’ intakes of protein,
iron, vitamin C and iron/phytate ratio are given in the Table 13 below.

Table 13: Pliytate/iron densities in dietary intakes of different age groups.
Mean intakes Phytate/Fe
Age groups ratio |
N Protein (g) Vitamin C(mg)  Iron (mg)*  Phytate/Fe
Children 64 3H5+166 137.9164.1 2864151  05+0.2
Teenagers 14 44.7£119 2337975 423t12.X  0.3940.13
Adults 67 51921  220.3t92.3 42.19£206  0.65:0.19
p-value** HS HS HS HS

*lron: Intake does not take into account hio-availability of iron in the diets.
**HS: p-valuc highly significant at p<0.005

« I
44.1 Salt intakes
lodised salt was used in all households in the selected group. The salt is usually fortified at a rate
0f 0.01% lodine as recommended by the ministry of health (MOM) in Kenya for all salt sold for
household consumption. The amounts of salt used by various age groups differed slightly
according to amount of food consumed as shown in the Figure 7 below. The children-had the
least intakes with 7.7 (SD=3.7). The teenagers and adults differed slightly at 10.3 (SD=2.8) and
109 (SD=4.4) respectively. The average household salt intake was 40.8g per day. The results
showed that there was no significant difference between intakes of salt by men and women
(p-value=0.198).
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Salt intakes

Children Teenagers Adults

Figure 7: Salt consumption levels by different age groups

4.4.2 Nutritional status

Threg indicators were used to assess the nutritional status of the children in the study ?museholds;
weight-for-height, weight-for-age and hcight-for-agc. The number of children in the study
population was 49. The percentages of the children aged 6-60 months below -2 standard

deviations of accepted international standards for each of the above indicators are shown in the
Table 14,

The mean weight-for-height z-scorcs in the selected households were 2.98+0.14 (n=49). The
results also showed a majority of the children (98%) in these households were of the normal
nutritional status according to the international standards (UNICEF, 199) with only 2.0 %
moderately wasted. Underweight in the under-fives in the study group was very rare. The
weight-for-age z-scores had a mean of 2.9410.29. Only 14% and 2.9% of the children were
severely or moderately underweight respectively. About a third of the selected households had
children who were stunted. The mean height-for-age z-scorcs were 2.8+0.53 with 5.7% and 8.6%
of the children severely and moderately stunted respectively as shown on Table 7.



Table 14: Distribution of under-fives children by nutritional status.

Levels of malnutrition

Normal Moderate  Severe
Below -2 210-3 Q2
Z- scores (%) L - SCOres Scores
| (O
Wastlnq _ 0
{Y\/elgh -for-hcighl z-scores) 98, 9 (n=49) 2.0 (n=49)
nderweight
(Weighl-for-age z-scores) 66.1 (n=49) 29 (n=49)  14(49
Stunting_(Hcight-for-agc 86.7 (n=49) 6(n=49) 5.7 (n=49)
Z-500ICS)

The nutritional status of the children was significantly influenced by the age, weight and height
of the child (pearson’s correlation at p<0.005). The sex of the children did not influence their
nulrtional status significantly (p=0.0132). The education level of the mothers was significantly
correlated with the child’s nutritional status. However, the occupation of the mothers did not
influence their childrens’ nutritional status significantly (p=0.038).

Nutritional status of the adults.

The adult population formed about 47% of the total study group. The majority of the adults had
BMI of between 20.1 and 25.0 with only 12% falling between 26.0 and 35.0.The distribution of
the nutritional status (Body Mass Index=BMI) is given in the Tablcl5 below.

Table 15: Nutritional status of the adults.

BMI Range Number of indivinduals
15.0-20.0 18

20.1-25.0 3

25.1-30.0 i

30.1-35.0 6

Total 67



The BMI of the study group adults was not suignificantly related to various characteristics of (
household such as the total number of household members, age, education, occupatjon K] fay

The relationships ( given as p-valucs) between these characteristics and BMI arc given on the
Table 16 below.

Table 16: Relationships between the various individual and household
characteristics on the nutritional status of the adults.

Pearson’s  Significance  Spearman’s Slgqlef\llg? garson

Characteristics R level corelation”  n¢ %ggﬂﬁes’ho
Sex 0.044 NS - - 0.022T NS
Household 0.404 NS .. )
Eléﬁncbaetgon - 0.866 NS 0.402
Occupation -' : 0606 NS 0.402- RE
NS=Not significant at p<0.005
11S=Not significant at p<0.005

}
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CHAPTER FIVE

DISCUSSION

51 DEMOGRAPHIC AND SOCIO-ECONOMIC STATUS OE HOUSEHOLDS

Timau division has the lowest total population compared to the 27 divisions in Meru Central
District. This is due to presence of large farms owned by either white; settlers or large national or
multinational companies. The majority ofhc people live in the settlement scheme established by
the government. These usually have high-density population (GOK, 1997).

Among the study group the average household size is small with an average of four persons per
household. The families are mostly nuclear type indicating that the families are new in the area
having recently (relatively to the area of their origin) migrated from other parts of former greater
Meru District. This part of Meru is densely populated hence most people arc seeking more space
outside. Most of the families still have strong ties with their extended families or work at their

places of origin. This explains the presence of several absentee household heads, leaving their
wives being in-charge of land and homes.

The majority of the selected households were Christian (95%; n=14) with no restrictions on their
food consumption patterns. In most cases the parents had attained at least primary school
education hence understand importance of good nutrition. Education may have been a major
factor in determining the levels of hygiene and appreciable levels of child nutritional needs.
Timau is a rich agricultural area, despite low levels of rainfall due to the fact that it is on the
leeward side of MI. Kenya. Nearly all households in the study area use irrigation method of
farming, which and practice mostly horticulture for export purposes. Both men ynd women are
actively engaged in income generating activities. Most of the residents in the area arc either
farmers or farm workers in the large plantations in the neighbourhood. Dependency ratio is high
due to the high number of young people who are mostly students.

A few of the school leavers engage in horticultural business as middlemen or as labobrers hence

they gel a steady source of income. Most of the inhabitants arc permanent in the area. Ninety
Percent of the households in the study group own small pieces of land ranging from 1-10 acres
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whefe they have built semi-permanent residential houses. The poilian o' éar;d unollcerhlrr:cgatlon 5
not determined by the total amount of land owned but the financul et ity of the Tarmer 10
afford irrigation inputs.

5.2 FOOD SECURITY AND CONSUMPTION PATTERNS 0 ha 10 10,000 ha are
Timau is a former white highland area. Most large farms ranging Homn. ,i% l !

owned by white settlers or by local and internationat companies, \J% it Ure CTOpS art grown on
large-scale irrigation. Other activities include ranching and wheat AR Ngu3|§h| location 1
entirely a settlement area set up by the government throughtbuyl'ng gy from while farmers and
dividing it into small parcels for local small-scale farmers. Food secuiny I the area is ot
affected by export production. As in the case of westem Kenya wheft é‘."gh ¢rop (segarcane) .
docs not affect food security (Kennedy and Cogmll, H&% same case upd[ﬂ“Cd I Timau but wit
a different reason -horticultural crops grown for export arc also coh &ALl & horme. Fresh farm
produce including one of the staple foods (potatoes), vegetables and it legumes arc avallable

most of the year round except in cases of extremely dry conditions whir 1V try up.

Maize, the common Kenyan staple food, is not grown in the aic e o extremely low
temperatures. Supplies of this commodity are low since the resident. re_Iy o purchaee_ frorn
shops and markets. The substitute is usually potatoes, which are consu din large quantities hl.n
due to their low calorific content, energy deficiency i hl'gh, é%é:j are ot alse Jrown
adequate amounts even though they form an important pait of o MCNEs forthe majority of ?he
families. Fruits are rarely grown in the area and arc usually eg\pensfve n the marl_<ets 0 "OTOETIES
therefore most families consume them whenever available. Consufﬂﬂﬁ”" of animalproducts s

low among the area residents.

Consumption of animal products depends on the Famfly real income. s supports the theory
that households with higher income (in-kind) have preference ?BF rh]alclexpenswe food tems
such as meat products, sugar and fat or oils. These provide 1 OMeS for every Sh'”m.g
spent. This is evident from the fact that rice supplements maize Al pOtatoes % the staple In
households with better incomes.
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In conclusion, dietary deficiencies in the households under study weme mainly restricted to low
calorie intakes and to lesser extent to protein inadequacy. These were the products which were

bought from the markets most of the year resulting in a less cost-effective use of the available
monetary resources.

5.3 NUTRITIONAL STATUS |
Child malnutrition contributes to stunted mental and physical growth world- wide, and to death
of many children under 5 years old. In fact, over 50% of the 13 million child deaths each year are
due to a combination of illness and malnutrition. Children with malnutrition are 8 times more
likely to die than well-nourished children, while moderately malnourished children arc 5 times
more likely to die according to Malawi Social Indicators Survey Report (Government of Malawi,
1995).  But even if a child survives and nutrition improves, losses in physical and mental
development may be irreversible. A child has only one chance to grow.

Although malnutrition is common in children living in low-income families, it is not always the
direct result of low income in case of Mcru. Lack of food is one factor, but good caret and proper
health are also necessary. Some families may not have enough for everyone, but children are
always given a priority in this community. Poor access to nutrition and health care services
(maternal and child growth monitoring) are important causes of malnutrition. This is particularly
important in reference to respiratory diseases due to extremely low temperatures.

The rale of stunting of under-fives in Kenya stands at 30% while the rate of wasting is now at
about 6% and underweight rate is about 20% according to Poverty and Malnutrition Report by
Ministry of Planning (KDHS, 2003). These figures are high but lower than for Malawi with

malnutrition rate of 48% (stunting) according to the Malawi Social Indicators Survey (MSIS)
Report (Malawi Government, 1995).

|

Nutritional status of the children aged 5-59 months is an important indicator of the overall
prevalence of malnutrition in the community. The results of this study showed existence of
malnutrition as manifested by the three main indicators. Cases of wasting were rare with only
two percent (2.0%, n=49) among the study group while few cases of underweight were recorded.
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Presence of stunted children under-five years (14.3%, n=49) either moderately or severely
stunted. Stunting is a reflection of the cumulative effects of chronic under-nutrition and long
term deprivation and therefore these seems to be the victims of poor households where irrigation

capital could have been a problem at first as revealed in the focus “roup discussions with the
mothers.

These study results were lower than earlier findings on Meru Central District by ministry of
planning (GOK, 1997) where the level of malnutrition was reported as 27.5% (stunting). These
variations could be explained by the fact that irrigation is commonly practised hence food
seasonality is not apparently present. There was no significant difference between the nutritional
status of the children under-five years of age and the sex of the children at P-value=0.05.

* I

54 DIETARY PRACTICES

As revealed in the focus group discussions, in most households in the study area, the mother
sometimes with the help of the house-help who was usually a relative usually prepares meals.
The food was mostly prepared in aluminium cooking pots according to key informant. lodised
salt was used in all households in the selected group. The salt is usually fortified at a rate of
0.01% lodine as recommended by the ministry of health (MOM) in Kenya for all salt sold for
household consumption. Family members are served separately irrespective of age levels during
meals. No special foods or supplements arc bought for the children. Local weaning foods

consisting of mashed potatoes, plantains and vegetables with a pinch of salt are given to small
children.

There arc no cultural constrains on food consumption for any group of peaple in the area under
study. All household members consume the same type of food. However, pregnant and Delating
mothers are given special attention with their diets having more protein and calorie foods stich as
meat, milk, rich soups and fruits. Boys arc also given special attention at riles of puberty
(circumcision). At this time their meals arc improved in terms of quality and quantity. More high
nutrient density foods such as meats, cereal mixes and soups are given in large amounts to aid in
Dc healing process. According to senior members of the community in the FGDS, famines arc
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rare in the area, as irrigation is the main method of farming. However some parts of the division
do not have adequate piped water for irrigation (Karukunku and Ethi villages) and during
extreme dry periods some steams dry up leading to lack of water for drinking and irrigation in

some parts of the division. Unlike the big farms, the small-scale farmers cannot afford to drill
boreholes. t |

According to a local green grocer, food prices in the area fluctuate with seasons. Levels of
production in the source areas also determine the prices as most cereals, legumes and fruits are
supplied from other parts of the country. Some men who arc businessmen take their lunches at
the local trading centre (Ngusishi), which is also the division administrative centre. Information
from the local hotel operator showed that the foods served in the hotels arc similar to those

prepared at home. The ingredients for hotel food preparation were mostly from the surrounding
area.

5.5 DIETARY INTAKES

The results of this study showed that'a large proportion of the members in the study'houscholds
consumed less than the recommended dietary intakes of calories. However, data on the reported
consumption of food should always be interpreted with caution (Mwandime, 1992). The
deficiencies in calorics is quite apparent considering the FAO and WHO (1986) ad hoc
committee recommendations for ‘1.5*BMR’ as the measure of the energy required for
maintenance. This is because non-fasting subjects require energy that is L5 times greater than
BMR in order to ensure a constant supply of energy (Polcman ct al, 1973). Consideration is also

to be made that the study group and the area in general consists of small-scale horticultural
farming by irrigation which Is labour intensive,

The relatively higher protein intakes in the diet as shown by the results of this study, were
contrary to Kortc’s Report (1967) that protein and not energy is the limiting factor in the diet of
many settlement scheme people. However, this protein will be broken down to provide energy
deficit due to low carbohydrate intake. The low intake of protein among the children and
teenagers adversely affects their growth and mental development. In adults, it generally leads to
poor health status. Women in the reproductive age are most adversely affected in terms of
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nutritional status leading to poor pre-natal infant health. Because RDAS are set sufficiently above
the mean physiological requirements, it cannot be automatically assumed that a nutritional

deficiency exists whenever the recommended are not completely met. Individual nutritional
requirements arc different and may be below RDA.

Sometimes fixed cut-off points for different nutrients can be made to determine adequacy in
nutrient intakes such as two thirds RDA or certain percentages. This gives fewer false positives
for under nutrition (Ramakrishna, 2001). Results from the study showed that iron dietary intakes
are mostly above RDA for majority of study individuals (65.5%). This could be attributed to
high tubers, vegetable and moderate animal product consumption. The groups that seem
vulnerable to iron deficiency due to low intake are the adults. Children arc vulnerable mainly due

to inadequate consumption of the bulky vegetables such as kales to provide enough iron intakes
from the diet.

These findings are in support of the Micronutricnl Report 1999 (Mwaniki cl al, 1999) which
reported that women and children were the most vulnerable group to iron deficiency. However
the high levels of phylate compounds contained in these foods limit the bio-availability of this
iron. The phytatc levels determined as[iron/phytatc ratios were high for all households. The high
phylate inhibitor density in this area (Mcru) attributable to high consumption of tubers was
earlier reported in the Micronulricnt Survey Report 1999 (Mwaniki et al, 1999). Tannins (in lea)
intake 1s high due to daily consumption of tea al breakfast and sometimes after meals or with
meals. These anti - nutrients have been reported to inhibit the absorption of iron from dietary
intakes. Another compounding factor in iron bio-availability was the fact that little of the iron

Intakes arc in form of hacme iron, most were in the form of non-haeme iron which is of law bio-
availability.

SALT INTAKES

The salt intakes were high in the area according to the recommended per capita intakes of an
average of 5 -159 per day per child and adults (UNICEF ct al, 1995). The salt consumed in the
stucly area was entirely iodised and packed. This showed that salt could be effectively used as a
Chicle for supplementing the dietary intakes of vital micronutrients such as iron or iodine. To
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provide about 30% of the RDA for iron, it is recommended that the Double Fortified salt
formulation to have the following levels of iron fortification for different groups (Table 16
below). The level of fortification of the salt required differed with the amounts of salt consumed
in the diet by the various members of the family and their body iron requirements. The least level
requirement being for children at 292.2ppm and the adult females having the highest levels
required at 578ppm. Since the salt has to be fortified for the general population, the mean of the
various group requirements would provide a suitable level. This was realised to be at 432.5ppm
allowing for a 10% loss in meal preparation and non-bioavalability due to anti-nutrient factors in
the diet. With an average salt consumption of 40.83g/day, the average household iron supply per
household through salt would be 16.05mg/day.

Table 16: Recommended levelsfor saltfortification for different groups.

Age group RDA 30% RDA Salt intakes  Level of fortificant
(mg) (mg) (Gfday) ~ (ppm)

Children 15 2.25 [ 292.2

Teenagers (boys) 120 3.60 103 349.5

Teenagers (girls) 190 5.70 103 0534

Adults (males) 7.0 2.10 109 1927

Adults (females) 210 6.30 109 578.0 ,

Since the same salt will be fortified for all groups, the average level of iron fortification would be
about 393.2 ppm. About 10% is added to this amount to allow for losses during processing,
packing, storage, transport and cooking. This will give a figure of 432.3 ppm.

Vitamin C, which is an iron absorption enhancer, is low in most of the diets. Vegetables, which
contain some vitamin C, arc cooked for over 20 minutes, which destroys most of it because it is
heat labile. Fruits, the main source of vitamin C, are rarely consumed in the study households
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since their availability is limited. However, potatoes, which are consumed in large amounts,
provide the highest levels of vitamin C to the residents. The results from this study showed that
there is no significant difference between the dietary intakes and religion (p-value>0.05).
However the occupation and education levels were found to be highly significant at p-valuc>0.05
(p-valuc=0.0()0)

Lesson learnt from the study

Unlike other areas in Mcru, Timau division mostly comprises of settlement scheme, which was
established after independence. Hence the various infrastructure facilities havd not been
developed sufficiently. Despite the fact that a large variety of horticulture products arc grown,
some arc not consumed locally c.g. fresh snow peas (pods), which arc produced for export. Due
to lack of nutrition education, the excess is entirely wasted in most households.

Most mothers have an upper hand in provision of food for the families. This has led to
improvement of family nutrition in most cases. The mothers arc also actively involved in
production and selling of the export products to the middlemen who usually get orders from the
exporters.

When the diet of a community is simple and monotonous, it can lead lo lower energy intakes and
may carry a risk of nutritional inadequacies especially for young children.
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CHAPTER SIX

CONCLUSION AND RECOMMENDATIONS |

CONCLUSION

Iron deficiency anaemia is a nalional public health problem in Kenya. Anemia prevention and
control must therefore be accorded the highest priority status. The distribution of anaemia burden
In Kenya according to the micronutrient survey report of 1999 (Mwaniki et al, 1999) is heavily
skewed with the low altitude and the semi-arid north and the lake basin sub-regions bearing the
larger share of moderate and severe forms of the estimated national burden. The highest burden
of anaemia is bore by the children and women of childbearing age. The central and mid-west
highlands where Timau lies have the lowest anaemia burden per unit population. Based on the
earlier findings by the micronutrient survey of 1999, anaemia is a product of multiple factors
amongst which low diet intakes arc most dominant. The high dietary intakes of iron among the
residents of Timau, together with low malaria and hookworm may therefore be interpreted to
mean low levels of anaemia.

The results of this study at Timau supports the earlier findings that high altitudes have low
micronutrient deficiency levels primarily due to high intakes of dietary iron as well as low
prevalence of malaria and schisloma. However high percentages of iron intakes from low bio-
availability sources, high phytin and low vitamin C levels may lead to deficiency of iron among
the residents. The results also show that the levels of malnutrition among the children and the
adults arc low compared to the rest of the country. Salt consumption levels arc within the
recommended levels and from a centralised source. Hence fortification of salt with iron would be
effective in alleviation of dietary anaemia in the country. The study results also showed that there
are no dietary restrictions in the form of taboos and other traditions that would affect food
consumption patterns. Therefore in a national intervention against nutritional anaemia, changes
in HOC levels and responses among the Timau residents would constitute useful references.
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RECOMMENDATIONS

Based on the interpretation of findings of the survey, iron deficiency anaemia may be low
compared to national levels. However lack of adequate nutrition and health care services might
lead to increase in levels with increase in population in the area. The low levels of protein and
calorie intakes are a cause of concern, which needs to be addressed. Overall lack of adequate
consumption of fruits in most households’ diets may lead to low levels of dietary vitamin C as

most vegetable vitamin C is destroyed during cooking time. The intakes of these inadequate
nutrients in the diets need to be improved.

Consequently the following recommendations arc advanced to meet these goals:

Nutrition and health education be emphasised at all possible entry points such as schools, women
groups, civic meetings, through lectures and Participatory Rural Appraisal. Improvement of
health and nutrition in the area by establishment of a health centre at Ngusishi shopping centre
and posting of qualified personnel for service provision.

The government (GOK) and development partners in nutrition and health related sectors should
recognise the consequence of anaemia and priority of nutritional deficiencies to the socio-
economic development in Kenya. A nation-wide advocacy intended to expose cost-effective risk
reduction approaches to contain the prbblem and maximum accruabk: benefits should'he started.
Nation-wide effort towards increasing micronutrients available through increasing the
bioavailability especially of iron and vitamin C and food fortification of commonly consumed
foodstuffs and condiments is required. Residents should also be encouraged to increase their
variation in food intakes.

Introduction of high nutrient density hybrids of crops especially the staple food crops stch as
maize beans, pigeon peas and potatoes, which arc rich in micronutrients. Revival of farmers’
credits financing to enable them to increase food production through purchase of inputs and
farming methods. Together with drilling of boreholes, would increase production of hoth food
and cash crops.
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APPENDICES

Appendix 1. Questionnaire

APPLIED NUTRITION PROGRAMME

Food Consumption Patterns and Dietary Practices in Relation to Iron Intakes in Mem

Central District: The Case of Timau Division.

Please 11lin the .spaces with the requested information or lick or circle where applicnhlf>

DEMOGRAPHY
Location.........ccceevueeenineenne Sub-location...........cccceeee. Villace........coceeiiennee
Household Number D D D D
Name of INterviewer...........cccccovevveieccciieee e, Date...... dd/— mm......yr.
Name of Respondent .........coccvevieeeiieniiee e AQE.iiiiiieee e

Housenold composition table
Please list the household members in the table below and their characteristics.

Serial Name Sex  Age RHHH Marital Religion Level of Occup. Conlri.
no. Status educ. to 1!
[
Sex Relationship to Level of Occupation Religion
1. Male Household Head (KIIIIIT) Education L Farmer 1. Catholic
2. Female 1. Household head 1. Not ofschool going age 2. Housewife 2.SDA
2. Wile 2. Did not attend school 3. Unemployed 3.Lutheran
Marital Status 3. Son 3. Lower primary 1-4 4. Student 4. Protestant
L Married 4. Daughter 4. Upperprimary 5-8 5. Small scale trader 5. Muslim
2. Separated 5 Grandchild 5. Secondary School 6. Businessman 6. ATR
3. Divorced 6. Parent to HH 6. College 7. Casual labourer 7. No religion
4.Single 7. Niecc/Ncphew 7. University 8. Formally employed 8. Others (specify)
5 Widowed 8. Others (specify) 8. Other (specify) 99. Not applicable

< )
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SOCIO-ECONOMIC STATUS

2. Do you own land? |. Yes 2. No

3. [If yes], how many acres do you own? >
4. [Ifnol, doyourentland? L Yes 2 No

B, [If yes], how much do you pay per acre of land?

6. Please fill the table below according to the livestock owned.

. Isthe house you lIVe in?,........ccccrmern L Your Own 2. Rented
8. How hig is the house?(n0. OF FOOMS)..vvvevvvvvssvvvrssrvsssssnsssssrenns

[1f rented] how much do you pay per month? Ksh..........co.

9. What is your total household income per month? I, Less than 2,0()0 2. 2,000-5,000
5000-10,000  4.10,000-20,000 5. 20,000 and above

10. How much do you spend on food per month? — Ksh.......evevevves vessrevn

11, [Observe] What material has been used to construct the main house?

a) Roof

1) Makati 2) Iron sheets 3) tiles 4) grass/thatclt
5) Others (SPECIfY)....cccvvrsrrvrrn

b) Wall

1) mud 2) plaster 3) Wood 4) brick/block/stones
5) Iron sheets 6) OtNers (SPECITY)....vvvrevvrrrssrvrmssrrsssssrsssssrnnn
¢) Floor

1) Mad 2) cemented 3) wood 4) brick/tiles/siones
5) OtNErS (SPECHY).vvvvvvvvssrvrmsssssssssrssssssssssssssssssssssssnenn

12, What are the two main sources of energy for lighting?
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1) wood 2) tin lamps 3) hurricane lamps 4) pressure lamps

b) gas 6) Electricity

13 What are the two main sources of energy you use for cooking?

) wood 2) charcoal 3) paraffin 4) gas ) electricity
6) others (specify)

FOOD PRODUCTION AND UTILIZATION.

14 What 15 the StplE f0007........vvsrvvrssrvvmsssrssssssmsssssmsssssmssssssmsssssrsssssnnen
15.What is your main source of staple food?

| Farm/garden 2. sliop/kiosk 3. market 4.o0thers
((SPECITY)..vvvvesvvvvsssrvrmsssmsssssmsssssssssssssssssssssssssssnes

16. How long does the food last after harvest?

1) 2. VVRgetables......oorvvvrvvrrsrnns

17. Which is the main source of vegetables for your household?

. Farm/garden ... 2shop /kiosk ... 3 market ... 4. others
(L0 1)

18, Which is the main source of fruits?

|.Farm/garden............ 2Market.............. 3.5110p/Ki0SK...vvrvveee 4 gathered
from roadside/bush ..........cccuer. . OLIEIS(SPECHY).vvvvvvvrssrvvvsssrvrreen

19, When are fruits usually taken?
| Breaklast time 2 With or aftef asnack 3. With or Immediately after maiF] meal -

01T S]] I—
20 Have you ever had to purchase your staple food in the last 1year?
1 Yes 2.No

21. For the vegetables that arc mainly consumed in your household. Kindly explain how they arc
prepared.
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7 Tor Vegetable

Method of preparation

22. Which type of pots do you use for cooking?

L Aluminium 2. Iron 3 Copper 4. Earthenware

foodconsumption pattern

B What food do you most

commonly

24, When is tea /coffec/cocoa usually taken? /. Breakfast time

3 withor immediately after meals 4. others (specify)
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25 Please tell me how often you as a lio”"“hold consume the-fottowing foods?

POOL) EATEN

"E
English Name  Kiswahili Name QUENCY OF CONGUIMPTION

2 3 4 5 67 8 9 N

Maize Mahindi
"ninger millet Wimbi
"Rice Mchele mweupe
"Sorghum Mtama
"Sgr% Mutio wa mukira
sava na manga
Ngano
Arrow [00ts Nauma
Cassava Mhogo

Potatoes(Eng) Viyazi ulaya
Sweet potatoes  Viyazi vitamu

Beans Maharagwe
Chicken pea Ndengu T
Cow peas Kundc

Green grams Choroko/pojo
Pigeon peas Mhaazi

Soya bean Soya
Cashew nuts Korosho
Coconuts Dafl
Ground nuts Njugu karanga
Am ranlhas Mchiche
abbage Mooga
I-Once ayear B=On'ce ir
2=Four times a year 6=Once® _
3=Once a month 7-2-3 il ek NEeer
Iy 52 Week
4=Twice a month (

£53
Please tell me how often you as a houstftjl('J ST foIIin/r\Tg o
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FOOD EATEN
English Name
Cassava leaves
Cow pea leaves
Kales

Night shade
Pumpkin leaves
Spinnach
Sweet pot.leaves
Carrots
Mushrooms
Onions
Pumpkin
Tomatoes
Avacado
Lemon

Mango

Orange fruit
Pawpaw
Pineapple
Guavas

I=Once a year

2=Four times a year

3=0Once a month
4=Twiee a month

FREQUENCY OF CONSUMPTION

KiswahiliName 1 2 3
Kisamuu
Makunde
Sukuma wiki
Manuvu/managu
Majani ya mboga
Mboga mbichi
Matembelc mabichi
Carrots

Uyoga
Vitungu
Mooga

Nyanya
Parachidi
Nalimu

Embe
Machungwa
Papa

Nanasi

Mapera

5=0ncc in two weeks
6=0nce a week
7=2-3 times a week
8=4-6 times a week
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25. Please tell me how often you as a household consume the fgllg\vi-ng

FOUOD  EATEN
English Name ~ Kiswuhili Name 1 2 3
Beef Nyama ya ng’omic
Egos Mayal
Goat meat Nyama ya mbuzi
Sheep meat Nyama ya kondoo
Fish Samaki
Fish(omena) Samaki wadogo
Milk (cow) Maziwa ya
ng’ombe
Sugar Sukari
Bread Mkate
Tea Chai
Coffee Kahawa
Cocoa Coco
Fats Mafuta /Samuli
Qils Mafuta
Margarine Simul
|=Oncc a year 5=0ncc In two weeks

2=Four times a year

3=0Once a month
4=Twice a month

6=0Once a week
7=2-3 times a week
8=4-6 times a week

10

loods

- FREQUENCY OF CONMj ;. o,

6 7

9=Daily
N=Never



Appendix 2: 3-Day Weighed Food record

43, Please fill in the table below with tpe necessary information
a) Which member of the family consumed the meal?
b) What was the method of food preparation/cooking for the particular dish?
¢) What was the total weight of the dish prepared?
d) What was the weight of the food served to the individual household members?
e) What was the weight of the food leftover by each household member?
0 What was the weight of the food consumed by each household member?
0) What was the amount of water consumed by each household member?

11



DISh
Name

................................................................................................... Date
Ingredie Welgh of Method Weight of Hh  Wtof Amt
nts Ingredients  of dish mem  howl
Name cooking her

Seria
I
No.
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%erved to hh

zo leftover  Amt
250, TOX, Titi0S gonsume

Staple  Sau meatfi sta s M/

e

pie ¢ fis



Appendix 4. Weight Table

a) What was the weight of each household member before the meal?
) What was the weight of the cup of water served to the household member? i
) What was the weight of the cup after the meal? o
d) What was the total amount of water drank during the meal?
) What was the weight of each household member after the meal?
f) What is the difference between weight added and the water intake?
Herial  Height of Weight of Weighed Weighed cup Total  \ycigs 'S
! hhmember ~ hhd member cup  of of water after amount hhd 1,
before meal  water meal(lcftover) — of water mem> g
before drunk  after
meal ll

13



Appendix 5: KEY INFORMANTS/EGDs QUESTIONNAIRE

Fathcr/Grandfather’s Guide
Please record the background information and the answers <

questions or record their views during discussion in anotebook <y | vjn
Background Inforination
1 Date of interview 1. Marital Status
2. Sub-location 8. Age ho
3. Village 9. Level of education
4. Interview No. 10. Occupation ~
5. Name of Interviewer 11, Number of children
6.Name of fathcr/g/father 12. No. Of children <5 yrs _

1 What type of food crops arc grown or gathered in this area and., which seasons?

2. How arc foods preserved in your community?

3 Who usually does the cooking and with whose assistance?

4. What kind of cooking utensils arc used and what are they made of?

5. How arc the different foods and drinks prepared?

6. What kinds of salt arc used in food preparation?

7. What kinds of beverages and stimulants arc consumed?

8. Do household members cat from own plates or in groups? Who distributes lbod
household and in groups? Wihin 1u

9. At what age arc other foods other than breast milk introduced to infants and wh
foods?

10. What kind of special foods arc prepared or bought for infants?

! u'c the*.

11. What foods are culturally considered special or forbidden during pregilancy)

(Li*HGive
[€ason.

4



12. Which foods are culturally encouraged or prohibited during lactation? Give reason.
13 What foods arc culturally considered special or forbidden for girls? Give reason.
14. Which foods arc culturally encouraged or prohibited .to boys? Give reason.

15. What foods arc consumed during periods of famine or food shortage?

16. What is the nature of food shortage?

15



wppendin 0. e v INFORMANTS/FGDs QUESTIONNAIRE

ANH moisewivp.R/nrnnH mothefs_GIIA

“lease record thc background information and the answers to following questions or
record their views during discussion in a notebook
background Information

o Date ot interview 1. Marital Status

2. Sub-location 8. Age

3, Village 9. Level of education

4. Interview No. 10. Occupation

5. Name of Interviewer 11. Number of children
6-Name of falher/g/father 12. No. Of children <5 yrs

1 What type of food crops arc grown or gathered in this area and., which seasons?

2. How are foods preserved in your community?

3. Who usually docs the cooking and with whose assistance?

4. What kind of cooking utensils arc used and what arc they made of?

5. How arc the different foods and drinks prepared?

6. What kinds of salt are used in food preparation?

7. What kinds of beverages and stimulants are consumed?

8. Do household members eat from own plates or in groups? Who distributes food within the
household and in groups?

9. At what age arc other foods other than breast milk introduced to infants and what are these
foods?

8. What kind of special foods arc prepared or bought for infants?

9. What foods are culturally considered special or forbidden during pregnancy? (List) — Give
reason.

10. Which foods are culturally encouraged or prohibited during lactation? Give reason.

11, What foods are culturally considered special or forbidden for girls? Give reason.

12. Which foods are culturally encouraged or prohibited .to boys? Give reason.

13 What foods arc consumed during periods of famine or food shortage?
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14, What is the nature of food shortage?

Appendix 7: Quantitative analysis offood intake (3-day weighed record)

lie ratio of the family’s food consumed was used to derive the amount of ingredients taken
by each member.

For example; if 30grams of sugar was used to make 300grams of tea, of which the child
took 150 grams, the actual intake of sugar was 15 grams. Using Kenyan Tables conversion
figures, the kilocalories and protein content was calculated as follows:
100y sugar=375 kilocalories
15 g sugar=?
159 x 375 Kcal = 56.25 Kcal

100y

For the composite foods like Githeri (maize and beans), the total nutrients intakes were
calculated by computing each ingredient separately and adding them.
For example Githeri made fromlOOQgy maize, 500g beans, 200g fat and 120 g onion (0.54:

0.27: 0.1L: and 0.06) and salt. From this food, kilocalories and protein were calculated as
follows:

Kilocalories

|00y maize=335 keal; |g maize=3.35 kcal
100y beans=320 keal; 1g beans=3.2 kcal
100y fat=900 kcal; 1y fat=0.9 kcal

I0Cg onion = 38 kcal; 1 onion = 0.38 kcal

7



Protein

10()g maize=8q ; |y maize=0.08g

100y tat =0; 19 =()g

100y =; beans 22 g =1 ¢ heans 0.22g

100y onion = 1.2g; 1¢ onion =0.012g

For instance if the child ate 105 gram of Githeri, this amount was used to compute the
amount of kilocalories as well as protein consumed.

Since Githeri is prepared by the ratio of 0.54:0.27:0.11: and 0.06 of maize, beans,fat and
onion respectively; this is equivalent to:

Maize - 0.54x1059 Githeri=56.7¢ maize
56.7¢ of maize x 3.35 kcal =185.945 kcal
56.7q of maize x 0.08q protein = 4.536g protein

Beans -0.27x105g Githeri= 28.359 beans
28.35 g of beans x 3.2 kcal = 90.72 kcal
56.7g of beans x 0.22 g protein = 6.237¢ protein

Fat- 0.11x105g Githeri= 11.55¢ fat
11,559 of fat x0.9 kcal =103.50 kcal

Onion - 0.06 x 105 g Githeri= 6.3y onion

6.39 onion x 0.38 keal = 2.394 kcal

6.3g onions x 0.012 = 0.0756¢ protein

Total kilocalories and proteins were 362.46kcal and 10.85g respectively.
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