' A COMPARATIVE STUDY ON FOOD SECURITY AND
NUTRITIONAL STATUS BETWEEN COFFEE AND
NON-COFFEE GROWING HOUSEHOLDS IN
KATHIANI DIVISION, MACHAKOS DISTRICT
KENYA. If

BY

DORCUS MBITHE DAVID, B.Ed. (Hons.)
(Bachelor of Education. Hotee Science and Technology)

AlV

A Thesis submitted in partial fulfillment of the requirements for the
degree of Master of Science in Applied Human Nutrition, University of
Nairobi, Kenya.

UNIT OF APPLIED HUMAN NUTRITION
DEPARTMENT OF FOOD TECHNOLOGY AND NUTRITION
FACULTY OF AGRICULTURE
UNIVERSITY OF NAIROBI

NAIROBI, KENYA \

August, 2002



DECLARATION

I, DORCUS MBITHE DAVID, hereby declare that this thesis is my original work and has
not been presented for a degree in any other University.

Dorcus Mbithe David

Date Tjjo& Jn?- BTB

This thesis has been submitted for examination with our approval as University
Supervisors.

Prof. N. M. Muroki Dr. A. M. Omwega
(Associate Professor and Supervisor) (Supervisor and Lecturer)
Date )-&&-"N 2- Date



DEDICATION

This thesis paper is dedicated to: My son, Willice Kigaru with much gratitude and
affection



ACKNOWLEDGEMENTS

Food security and nutritional status was a lesson well-learned. | am grateful and express
my appreciation to the staff of the Applied Human Nutrition Programme, Department of
Food Technology and Nutrition Faculty of Agriculture, University of Nairobi, who

contributed to the success of the research work. They include:

Prof. Muroki, N. M., and Dr. Omwega, A. M. for their supervisory work, Dr. Makau,
W. K. for her advice and counsel, Mr. Mugo, J. for statistical advice, Ms. Ngala S. for

issue of anthropometric equipment and Mr. Gichia H for administrative assistance.

All the field assistants for their commitment to data collection. The local administration in
the study area, Area Chief and Assistant Chiefs for the support they gave me and helped
me to mobilize the people. The respondents, for their co-operation and willingness to

respond.

Thank you and may God bless you all.



ABSTRACT

A comparative study on food security and nutritional status of coffee and non-coffee
growing households was carried out in lveti Location of Kathiani Division, Machakos

District, in the months of September, October and November, 2000.

The objective of the study was to determine the difference in household food security and
nutritional status of children aged (6-59) months in coffee growing and non - coffee

growing households in the location.

A sample size of 350 households was used. The study district, division and location were
purposively selected. Random sampling was done at the sub-location to select the villages.
The sampling unit was the household. The households were systematically sampled and
equal number of coffee and non-coffee growing households drawn. Data were collected
using a structured questionnaire, anthropometric  measurements and focus group

discussions.

About three quarters (76 %) of all the households visited did not meet 80% of their daily
calorie requirements. Only 7.4% of the households were able to meet their calorie
requirement. More households (55%) not growing coffee than households growing coffee

(45%) were found to be food insecure.



The prevalence in the study area was high. Moderate and severe stunting were 29% and
26% respectively. The figure for severe stunting is too high indicating long-term
cumulative effects of inadequate nutrition and health for most of the households.
Immediate attention in implementing the recommendations, would, therefore, be
necessary. Moderate and severe underweight were 26% and 9.1% respectively, while
moderate and severe wasting 4.7% and 0.3%, respectively. Levels of severe underweight

and severe stunting were higher than the national and provincial figures.

The level of malnutrition was generally higher among households without coffee than
those growing coffee except for severe stunting where households growing coffee and
those without coffee reported 29% and 26% respectively. Further, households growing
coffee did not report any case of severe wasting while some households without coffee did

(0.3%).

It was concluded that household food security is worsened by large household sizes, low
levels of education, small land size holdings and other socio-demographic and socio-
economic characteristics. It was also concluded that household food security and

nutritional status could be improved by growing coffee.

It is suggested that coffee farming should be promoted in households without coffee. It is

also recommended that income-generating activities should be initiated. Further, keeping

of livestock should be encouraged in both types of households.

Vi
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OPERATIONAL DEFINITIONS

Household(s) - Comprises group of persons or a person living together in the
same homestead or compound who have common housekeeping arrangements and
eating from one common pot (KDHS, 1998).

Anthropometry - Physical measurements of weight, length/height, mid-upper arm
circumference, head circumference etc (Pacey and Payne, 1985).

Z-score or standard deviation (SD)score - The deviation of the anthropometric
value(s) for an individual child from the median value of the reference population
(National Centre for Health Statistics of the United States of America
(NHCS)/(World Health Organization (WHO), divided by the standard deviation
for the reference population. (Pacey and Payne, 1985).

Malnutrition - Failure of body functions which occur when intake of nutrients fall
below certain minimum requirement. (Pacey and Payne, 1985).

Indices of malnutrition - Indicate level of malnutrition and may include: -

a) Anthopometric measurements namely: -

. weight for age - indicating degree underweight.
. weight for height - indicating degree of wasting.
. height for age - indicating degree of stunting.

b) Level of nutrient in comparison to normal values. (Pacey and Payne, 1985).
Food security - Ability of household to access sufficient and safe food for a
healthy and active life at all times (Berg, 1987). This study however concentrates
on sufficiency. Also defined by ACC/SCN (1989) as when a household has access
to the food needed for a healthy life for all its members and when it is not at undue
risk of loosing such access.

Stunting - Refers to deficit in linear growth achieved pre and post - nataly. This
indicates long-term cumulative effects of inadequate nutrition or health (Pacey and

Payne, 1985).
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Underweight - This refers to low body weight relative to age. It reflects long term
nutritional or health experiences of an individual or a population (Pacey and Payne,
1985).

Wasting - This refers to low body weight relative to height. Usually results from
acute shortage of food and/or severe disease (Pacey and Payne, 1985).

Total malnutrition - Moderate and severe malnutrition combined.
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CHAPTER ONE

INTRODUCTION

11 BACKGROUND INFORMATION

Malnutrition affects many parts of the world especially developing countries. The major
causes of malnutrition are illnesses and insufficient food/dietary intake to meet nutritional
requirements (Tomkins and Watson, 1989). Malnutrition is prevalent despite the fact that
the world produces enough food mainly because of mal-distribution (ACC/SCN, 1991,
Pacey and Payne, 1985; Mary and Tina, 1976). Africa is a continent that is among those
most affected by the problem of malnutrition. Many people are not able to access

sufficient and safe food required for a healthy and active life at all times (Berg, 1987).

Countries are food insecure because of frequent famines which result to poor food
production (Felicity and Burgess, 1993). The factors leading to poor food production
include: - poor economic status, low technology, poor rainfall patterns and other climatic
factors and poor soils susceptible to bad weather conditions (ACC/SCN, 1991;
ACC/SCN, 2000; Haddad, 1997). Other factors include poor food policy, poor political
control and wars, small land size and national disasters such as drought, floods and

earthquakes (Abelson, 1975; Pacey and Payne, 1985).



Further, many countries have concentrated more resources/inputs such as land and labour
on cash crop production than food crop production (ACC/SCN, 1989; Biswas and Per

Pinstrup, 1988).

It should be noted that in the past, cash crop growing was seen as a source of income to
improve the purchasing power of households, which would make it possible for
households to increase food expenditure. According to Biswas and Per Pinstrup (1988),
agricultural exports such as coffee contribute to a worsening nutritional situation in low-
income exporting countries. These authors suggested that the scarce resources and inputs
such as land and labour be shifted out of export cash crop production into the production
of food for domestic consumption. Even with the above observation in some
cases/periods/instances cash crop growing had led to improved food security and

nutritional status and health (ACC/SCN, 1989; Hazell and Roell, 1983).

In Kenya, the cash crops, tea, coffee, tobacco, sugarcane, cotton and horticultural crops
are presently the main foreign exchange earners. These cash crops are grown in several
provinces in the country. The study of the effect of cash crops on food security and

nutritional status is, therefore, important.

1.2 STATEMENT OF THE PROBLEM
Families in cash crop growing areas have suffered and still suffer high levels of
malnutrition, particularly those with small pieces of land, because they cannot grow

adequate food(Mugo, 1995; Kinyingi 1988). This is exacerbated by the fact that men own



and control the land and are able to allocate less of the resource to food production or

expenditure (ACC/SCN, 1991; Biswas and Per Pinstrup, 1988).

In Kenya, high levels of malnutrition have been reported in coffee and tea growing areas.
A few studies (Kinyingi, 1988; ACC/SCN, 1989; Mugo 1995) carried out in tea,
sugarcane, and tobacco sectors respectively show that reforms are needed to improve
food security and nutritional status. The success or otherwise of the cash crop growing in
various areas has, therefore, to be investigated. Factors which are likely to affect food

security and nutritional status have also to be investigated.

1.3 OBJECTIVES

The main objectives of this study were:-

1.3.1 To determine socio-demographic characteristics of households.

1.3.2 To determine the difference in household food security between coffee and non-
coffee growing households in Kathiani division of Machakos District.

1.3.3 To determine the differences in nutritional status of children aged 6-59
months in coffee and non-coffee growing households in Kathiani Division,

Machakos District.

SPECIFIC OBJECTIVES
In order to achieve the objectives, the following specific objectives were formulated.
13.1.1 To determine household sizes, sex and marital status of household head, male to

female ratio, levels of education and occupation in both types of households.



1.3.2.1 To determine the annual total food production for coffee and non-coffee growing
in Kathiani Division, Machakos District.

1.3.2.2 To determine the coping strategies in the event of food shortage in both types of
households in Kathiani Division, Machakos District.

1.3.2.3 To determine total household income in both types of households in Kathiani
Division Machakos District.

1.3.3.1 To determine the daily household food intake in both types of households.

1.4 RESEARCH QUESTION

1.4.1 What are the effects of coffee growing on food security in Kathiani Division,

Machakos District?

1.5 STUDY HYPOTHESIS
1.5.1 There is no significant difference in food security and in prevalence of malnutrition

of children aged between 6 and 59 months in coffee and non-coffee growing house-

holds in Kathiani Division of Machakos District.

1.6 JUSTIFICATION AND BENEFITS OF THE STUDY
Most households in developing countries depend on growing cash crop (including coffee)
for their income (Biswas and Per Pinstrup, 1988). It is, therefore, important to establish

whether or not coffee growing in Kathiani Division of Machakos improves or worsens

food security and nutritional status.



There are several benefits of this study. The information on food security and nutritional
status will provide data and evidence for intervention measures by the government
ministries, NGOs and other policy makers. It will also open avenues for further research.

Other beneficiaries will include members of the households.
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CHAPTER TWO

LITERATURE REVIEW

2.1 ABSTRACT

Literature was reviewed on food security and malnutrition with the following objectives.
To establish the effects of food security/insecurity and malnutrition, interaction between
malnutrition and morbidity and the efforts made to improve food insecurity. Another
objective was to establish the effect of cash crop growing on food security and nutritional
status. The information was collected from textbooks, journals and other reports related to
food security and nutritional status. From the chapter, it is clear that food insecurity and
nutritional status can be worsened by socio-economic and socio-demographic activities. It
has also been established that cash crop growing has different effects on food security and
nutritional status depending on the type of cash crop being grown. Efforts that improve
food security and nutritional status include improved agriculture and improved food

policies among others.

2.2 OVERVIEW OF MALNUTRITION

Malnutrition is a major cause of morbidity and mortality in developing countries (Tomkins
and Watson, 1989). Malnutrition is described as a pathological state resulting from relative
or absolute deficiency or excess of one or more essential nutrients, the state being
clinically manifested by biochemical, physiological or anthropometric
effects/representations (Tomkins and Watson, 1989). This state is due to various factors in

the ecology i.e. ecosystems within which food is produced and consumed. From the above



definition, it is evident that although having adequate overall food supply in households is
a necessary condition for ensuring nutritionally adequate consumption by all individuals
within the households, other factors have to be addressed. Further is should’be noted that
the overall availability of food in a country, community or household is no guarantee of its

equitable consumption (ACC/SCN, 1991; Haddad, 1997).

Food security is the need to encourage distribution that ensures good nutritional status for
ail members of the household (ACC/SCN, 2000). Berg (1987) stresses that nutritionists
should stress the need to provide food to meet all the nutritional requirements of
household members, which means a balanced diet providing all necessary energy, proteins

and micronutrients (ACC/SCN 1991).

Malnutrition affects people at all ages but the period from 6 to 24 months of age is of

paramount importance nutritionally. Figure 2.1 shows that the three indices of malnutrition

Adopted from:, Nutrition and Health Status of Young children and Their Mothers in
Kenya (USAID/MACRO/IMPACT, 1996)



Many children of this age in developing countries do not grow at the rate they should and
some develop protein-energy malnutrition (USA1D/MACRO/IMPACT, 1996). The period
from 6 -2 4 months of age is nutritionally important because children at this stage are
most vulnerable to malnutrition due to inadequate dietary intake and illnesses/infections
such as diarrhoea, worm infections and infections of the respiratory system and, therefore,
it becomes a critical period for interventions to improve nutritional status (Tomkins and
Watson, 1989). Inadequate dietary intake and illnesses experienced during this period can
result in long term growth failure manifested by high levels of stunting in the fourth and

fifth years of life (Tomkins and Watson, 1989).

Nearly half (55%) of the world’s children are malnourished. In Africa one of every three
children is underweight and in several countries the nutritional status is worsening
(UNICEF, 1998). The common type of malnutrition in Africa is stunting and underweight.
In Kenya stunting has been as high as 33% with one third of the cases severely stunted
(KDHS, 1993; KDHS, 1998). Further still, boys more than girls are more likely to be

stunted (KDHS, 1998; ITDG/ANP, 2000;USAID/MACRO/IMPACT, 1996).

2.3 CAUSES OF MALNUTRITION

The manifestation of all the different stages of the causes of malnutrition is maternal and
under-five child deaths (USAID/MACRO/IMPACT, 1996). The immediate causes of
malnutrition are inadequate dietary intake, infection and diseases (Tomkins and Watson,
1989; Berg, 1987). Inadequate food intake is a result of food insecurity at the household

level and improper feeding practices (USAID/MACRO/IMPACT, 1996).



The underlying causes of malnutrition include, food insecurity, inadequate child health-
care and inadequate maternal education (Tomkins and Watson, 1989). Inadequate health
care facilities, poor access to other basic services and poor sanitation put children at

increased risk of infection from contaminated food and water (ACC/SCN, 1991).

The basic cause of malnutrition is poor utilization of potential resources which could be
influenced by political, socio-economic structures and other ideological factors
(USA1D/MACRO/IMPACT, 1996). Political, socio-economic, environmental and
cultural factors operating at the national and community levels affect the nutritional status
of children by determining the availability of formal and non-formal educational
opportunities and employment by producing a source of income which determines
household food security are some of the underlying causes of malnutrition (Berg, 1987;

USAID/MACRO/IMPACT 1996).

2.4 ASSESSING NUTRITIONAL STATUS OF CHILDREN

According to Pacey and Payne (1985), there are several ways of identifying a
malnourished child/individual. These may include biomedical indices and anthropometric
indices. The anthropometric indices used are:-

(a) Height for Age to determine ifa child is stunted.

(b) Height for Weight to determine if a child is wasted.

(c) Weight for Age to determine if a child is underweight or overweight.

10



The extent/degree to which the indices deviate from the reference i.e. the Z-score (SD
scores) standards of the anthropometric value for an individual/child from the median
value of the reference population determine the degree of malnutrition.
A child who is below minus 2 standard deviation (-2 SD) from the median of the
reference population (National Centre for Health Statistics-NHCS) in terms of the
respective indices is considered to be either stunted, wasted or underweight.
(Pacey and Payne, 1985). A child who is minus 3 standard deviation (-3 SD) from
the median of the reference population is considered to have severe states of the

respective forms of malnutrition.

There are other indicators of food and nutritional insecurity which can be used to predict
the possibility of malnutrition which include food frequency and they take into account the
quality and quantity. These can be determined by use of the 24-hour recall (Pacey and
Payne, 1985). There are, however, other ways of determining malnutrition such as

biochemical and physiological presentations (Tomkins and Watson, 1989).

25 INTERACTION BETWEEN MALNUTRITION AND MORBIDITY

Interaction of malnutrition and infections is the leading cause of morbidity and mortality in
Africa, Asia and Latin America. Viral, bacterial and parasitic infections tend to be
prevalent and all can have a negative impact on the nutritional status of children and even
adults. The effects of malnutrition on infections affect the immune system and the human

body with time losses immunity (Gibney, 1986; Swaminathan, 1974).



According to a newsletter by ACC/SNC (2000), a child who is undernourished does not
izrow well and is more prone to infection. Frequent infections affect nutrient absorption
and cause loss of appetite, which in turn means a child eats less. This is the start of the

malnutrition - infection cycle. This cycle is illustrated in Figure 2.2.

Inadcquaic dietary intake

Appcliic loss Weight loss
Nuiricnt loss c =0 Gro'-wi (altering
M.iljbso;piion Immunity lowered
Altered metabolism Mucosal damage
Disease: - incidence
- severity
- duration

Figure 2.2 The Malnutrition/Infection Cycle

Source-Malnutrition and Infection (Tomkins and Watson, 1989)

Severely malnourished children need special care and attention. Bacterial and some other
infections can lead to an increase in the loss of nitrogen in the body. This was first
demonstrated in serious infections such as typhoid fever (Berg, 1987). Anorexia or loss of
appetite is another factor in the relationship between infection and nutrition. Infection
especially if accompanied by fever, often leads to loss of appetite and, therefore, leading to
reduced food intake. Lowered immunity and mucosal damage are the major mechanisms

by which defences are compromised. The disease process exacerbates loss of nutrients,



both by the host’s metabolic response, and by physical loss from the intestines. This
exacerbates malnutrition, leading to further possible damage to defence mechanism. Many
diseases are associated with loss of appetite, and other possible disabilities, which lead to

further lower dietary intake.

2.6 NUTRIENT INTERACTION AND CONSEQUENCES OF MALNUTRITION

Nutritional deficiencies such as calorie, protein, mineral salts and vitamin (especially
vitamin A) often lead to malnutrition (Kirschman and Dunne, 1984). These micro-
nutrients play a role in metabolic processes, immune status and or nutrient absorption and
utilization (Jean and Ritchie, 1983). Micro-nutrient deficiencies mainly vitamin A and
iodine may have a bearing on productivity and decreased household economic status

because of increased health care expenditure and or increased morbidity (Gibney, 1986).

Apart from being a major cause of morbidity and mortality, malnutrition is a major cause
of poor nutrient intake and a lower level of cognitive development which results in lower
educational attainment and reduction of worker productivity among adults and a reduced
earning potential (USAID/MACRO/IMPACT, 1996). Poor work output in later life leads
to poor development in the community. Social and economic development of individuals
and community are also slowed and hence national development (Latham, 1997). This will

lead to poor economic status, which will fuel the vicious cycle referred to above.



2.7 HOUSEHOLD FOOD SECURITYAND COPING STRATEGIES

The debate of food security and nutrition is concerned with the question whether under-
nutrition usually measured by growth faltering in children or possibly reduced body-mass
in adults is an adequate proxy indicator of food insecurity. Food security literature
concentrates on calories to measure sufficiency or ‘what is enough’. This reflects a
movement away from concerns with protein quantity and quality as it was in the 1970’s
(Abelson, 1975). Another definition of food security in addition stresses food quality as an
objective (ACC/SCN, 1991). Food security is the absence of hunger and malnutrition. For
this to be possible, households must have enough resources to produce or otherwise
obtain food. Berg (1987) defines food security as the ability of households to access

sufficient and safe food required for a healthy and active life at all times.

Another definition of food security by ACC/SCN (2000) is a state in which all people have
physical and economic access to sufficient, safe and nutritious food to meet their dietary
needs and food preferences for an active and healthy life at all times (ACC/SCN, 2000).
This is clarified by defining food as a substance that people eat and drink to achieve an
adequate nutritional status (maintain life and physical, cognitive, social development). It
should be noted that food security is achieved when the food meets physiological
requirements in terms of quantity, quality and safety and that it would be economically

accessible, socially and culturally accepted and equally distributed.

To obtain food and achieve food security and nutritional status economic access is a major

determining factor. Economic access refers to purchasing power, access to land, access to

14



credit, access to education and to health services (ACC/SCN, 2000). If poor people are
given additional income, more food would be demanded and produced; thus food security
can be provided to individuals either by increasing their monetary income or decreasing

the prices at which adequate food is made available to them (ACC/SCN, 2000).

From the above observations various socio-economic and socio-demographic
characteristics may be proxy indicators of food security or indicators to adequate
household food and nutritional security. These include:- income sources, access to credits
and loans, health and education has an influence on food security and nutritional status
(Biswas and Per Pinstrup, 1988). Other household characteristics related to food
production, food security and nutritional status are land ownership and availability, land

use practices, livestock ownership, food storage and intra-house food distribution.

Food security and improved nutritional status in a community is not only food availability
but refers also to even distribution (Kirshmann and Dunne, 1984). Uneven distribution of
food is not only among people of different socio-economic groups but also between
members of the household. Intra-household distribution of food could depend on who
controls the use of stored or purchased food. (Kirshmann and Dunne (1984) further states
that in most households men are normally responsible for staple foods while women are
responsible for vegetables. Whereas it is well established that in households where wives
are involved or are decision makers in terms of access to productive resources and their
disposal there is better food security and nutritional status. Further still, priority in food

allocation in terms of quantity and quality (especially for proteins) is given to adult males



over females and children (Kirschmann and Dunne, 1984). This can occur even in
households of high economic status and may even lead to food insecurity and poor

nutritional status to vulnerable members in times of scarcity.

An ideal indicator of household food security includes the measurement of household food
availability and average household food consumption levels over a period of time, in
relation to need (ACC/SCN, 1991). The proportion of available resources required for
achieving food security may be assessed as the proportion of household income spent on
food. A household using more than 80% of its income on food is said to be food insecure
(ACC/SCN, 1991). This proportion is indicative of the stress on households' well being,

and reflects on their capacity to cope and survive.

Households facing regular episodes of food insecurity have developed complex strategies
for coping with these events. Several nutritional strategies have been cited. These include:-
reduced food intake, skipping of meals and reduced energy stress (ACC/SCN, 2000).
Other coping strategies include sale of firewood and charcoal, sale of livestock, attempt to
find employment, request from the Government and Non Governmental Organizations

(NGOs), seek assistance from relatives or migrate to areas not affected.

Food insecurity, as a household-level issue, can be addressed by a wide range of

alternative policies which should aim at attaining required food consumption levels and

reducing risk of the poor losing access to food (Biswas and Per Pinstrup, 1988;

16



ACC/SCN, 1991; Longhursts, 1985). This policies have been discussed in sub-heading 2.9

on efforts to improve food security and nutritional status.

2.8 CASH CROPPING AND FOOD SECURITY

Growing of cash crops such as coffee, tea, cotton, etc, can lead to food insecurity
(Biswass and Per Pinstrup, 1988; Haddad, 1997). Growing of such cash crops contribute
to a worsening food security and nutritional status since scarce resources such as land and
labour are allocated to the production of cash crops for export rather than food crop
growing (Biswas and Per Pinstrup, 1988). Some studies on the other hand have shown
that food availability and nutritional status improved because of cash crop growing (Hazell

and Roell, 1983; ACC/SCN, 1989).

In Kenya the issue of cash crops and food security has remained contradictory. Studies
done at Mwea, Irrigation Schemes, Limuru in Kiambu district, on tea growing irrigation
schemes and in Embu district on tobacco growing areas have found a positive relationship
between cash crop production and food security (Mwadime, 1992; Kinyingi, 1988; Mugo,

1995).

In these studies cash crop growers were not only living in an environment unfavourable to
their health but were also restricted to growing cash crop occupying most of their land in

the schemes.
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Other studies conducted in Western Kenya in sugarcane growing zone found no significant
difference in nutritional status of sugarcane growers and non-sugarcane growers
(Kennedy, 1989). A similar study conducted in Philippines, however, found that sugarcane
growers had better nutritional status than non-sugarcane growers (ACC/SCN, 1989). The
difference was attributed to self-selection bias because sugarcane growing favoured those

with production resources (land and capital).

A study carried out among rice farmers in Malaysia showed increased energy intake

among the farmers as a result of improved income (Hazell and Roell, 1983).

There are a number of reasons why agricultural projects fail to improve food security and
nutritional status; for instance, the socio and cultural factors which affect the ability of the
household to adjust to change such as food taboos and/or religious factors (Niemeijer et

al, 1985; Mellor et al., 1987)).

The persons controlling the extra household income from cash crop determines the
proportion of income to be spent on food (ACC/SCN, 2000). Some studies (Abelson,
1975; Kennedy, 1989 Oniang'o and Kennedy, 1990) have shown that the feeding patterns

do not change on introduction of a new crop or a cash crop.

Another factor that can cause food insecurity is the introduction of cash crops may affect

the role of some household members. It may increase women's workload and deny them



adequate time for food preparation and child- care, or worse still increase labour which

increases calorie intake (Mellor et al., 1985; Biswas and Per Pinstrup, 1988; FAO, 1984).

The mode of payment for cash crops is another factor that can contribute to food
insecurity and poor nutritional status (Oniang'o and Kennedy, 1990). The money is paid
once a year and a few days of weeks the money has been spent often times on non-food

items or is misused by men (ACC/SCN, 1989; Biswas and Pinstrup, 1988)

From observations above it can de deduced that food security and nutritional status varies

from place to place and depend on the type of cash crop being grown.

2.9 EFFORTS TO IMPROVE FOOD SECURITY AND NUTRITIONAL
ADEQUACIES

A government has an obligation to ensure food access for all. True food security comes
from raising the level of food production and earned income and improving asset
ownership. Some policies discussed in this section, if well applied have the potential to
improve food security in many countries (ACC/SCN, 1991) including Kenya. These may,
however, be accompanied by health and nutritional education as well as implementation of
the projects to improve health and nutrition problems including feeding habits and

patterns.

Promotion of small-scale agricultural food-crop production especially in poor and

underdeveloped countries is reported to be a means of improving food security



(ACC/SCN, 1991; FAO, 1986). According to Pacey and Payne (1985), hunger can be
eliminated if there will be an increase in the overall food production while malnutrition can
be corrected if the deficiencies of specific nutrients are solved. Increased food production
can be achieved if means of production such as land and labour are adequately allocated to
food crop production other than concentrating mainly on cash crop production (Biswas
and Pinstrup, 1988). Traditional food crops, improved storage facilities and adoption of
new agricultural technologies should be given increased attention (ACC/SCN, 1991;

Mellor et al., 1987; Benneh and Juhe, 1996)).

To achieve food security, Richard and Ronald (1980) emphasize that farmers should not
resist changes to new high yielding varieties, new technologies and farming practices if
they can afford and that the benefits overweigh the risks. The researchers urge scientists,
economists and agriculturists to advice farmers on other inputs even though they cannot
afford and insist adoption of these variables. They observe that farmers should understand
the cost-benefit involved in farming. To achieve food sufficiency, food policies including

credit facilities and land subsidies should be improved

Food quality and safety control can also improve food security and nutritional status
(ACC/SCN, 1991). It would help reduce food contamination from chemicals, mycotoxins
and bacteria, both during storage, preservation and preparation (ACC/SCN, 1991,
ACC/SCN, 2000). Health problems arising from inadequate nutrient intake or morbidity

due to food contamination may reduce household food productivity.
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To improve food security, post-harvest wastage should be avoided. This is as high as
between 5-20% (FAO, 1983; Benneh and Juhe, 1996; Muroki et al., 2000). This is due to
insects, pests, moulds and high temperatures. Attention to storage is important not only to
prevent post-harvest losses but for reasons of palatability and acceptability (Haddad,
1997).

However, it is also reportedly suggested that cash crop growing may have negative effects
on food security and nutritional status as already discussed (ACC/SCN, 1991; Mellor et
al., 1987; Abelson, 1975). Biswas and Per Pinstrup (1988) suggest that income received
from cash crops could be used to adopt the new technologies and to improve storage
facilities. They also suggest that the prices of food in cases of hunger should be subsidized
and tax-free. They further suggest that inadequate land holdings, landlessness,
sharecropping, cash cropping and other potential causes of household food insecurity

should be addressed and permanent solutions sought.

Income generating projects including livestock and non-farm activities which will allow
families to use time previously spent on low productivity work to switch to jobs with high
returns have been suggested as a means of improving food security (ACC/SCN, 1991).
Non-farm income not closely connected to farm income is also suggested for stabilization

of household incomes (Mellor et al., 1987).

Creation of jobs is another intervention strategy which can be implemented in order to
increase the purchasing power of households (Berg, 1987). This will have significant

effects on human resource development and improved skills which enable the people to
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engage in self-employment and to initiate projects which will create jobs (ACC/SCN,

1991).

Another effort that can improve the problem of food security could be free distribution of
food to selected groups in emergency situation such as famines, floods and to vulnerable
groups such as children, pregnant and lactating mothers. Supplementary feeding
programmes and other intervention measures, such as food for work could be targeted to

the absolute poor (UNICEF, 1992; Maritim et al., 1998).

Timely warnings and intervention systems integrating local levels of data gathering,
analysis and response in order to initiate the necessary measures to prevent food shortage
should be an integral part for effective solution to food security and nutritional status
(ACC/SCN, 1991). The system requires very efficient data collection, analysis and

interpretation as well as administration for them to succeed (Haddad, 1997).

210 CONCLUSION

Countries and households are food insecure because of poor food production, poor
sources, use and control of income, poor technology, poor land use among others. As
seen earlier cash crop growing has different effects on food security and nutritional status
depending on the type of cash crop being grown. Efforts to improve food security and
nutritional status have also being outlined such as improved agriculture, and improved

food policies among others.
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CHAPTER THREE

DEMOGRAPHIC AND SOCIAL CHARACTERISES OF
THE HOUSEHOLDS

31 ABSTRACT

A comparative study on food security and nutritional status of coffee and non-coffee
growing households was carried out in Iveti Location of Kathiani Division, Machakos
District with the objective of determining the demographic and social characteristics of the
households because such characteristics are known to have effects on food security and

nutritional status as seen in chapter two.

A sample size of 350 households was used with a total population of 1195 and 899 from
coffee and non-coffee growing household. The study district, division and location were
purposively selected. Random sampling was done at the sub-location to select the villages.
The sampling unit was the household. The households were systematically sampled and
equal number of coffee and non-coffee growing households drawn. Data were collected

using a structured questionnaire and focus group discussions.

Average household size was found to be 6.1 which is higher than the national figure of 4.8
(K.DHS 1998) with 6.2 and 5.2 from coffee and non-coffee growing households. Most of
the households (70.8%) were male headed with more (82%) coffee growing households
male headed compared to the non-coffee growing households (62%). 97% of the total

population had received formal education but of a lower level (primary school and below).
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There was no significant difference in level of education between both types of
households. More non-coffee growing households (55) and coffee growing households
reported that household members were occupied in casual labour. Generally household

levels of income were low and therefore a threat to food security and nutritional status.

To improve food security and nutritional status, household members were encouraged to
initiate and support income-generating activities. They were also encouraged to continue

with formal education beyond primary education.

3.2 INTRODUCTION

Food security and nutritional status is influenced by a number of socio-demographic and
socio-economic characteristics. These characteristics include household compositions,
housing conditions, marital status, occupation and sources of income and education levels
of household members. These have a bearing on food security and nutritional status

(KDHS, 1998; ITDG/ANP, 2000).

Elimination of intellectual poverty is one of the major goals outlined by the Kenyan
Government, in its 2000/2003 Poverty Eradication Strategy document (Government of
Kenya, 2000). Hence the need to improve education and literacy levels. Access to
employment opportunities increase with increasing levels of education and so does income
(KDHS, 1998). Research indicates that education of mothers and of the wider community
has positive influences on food security and the health and nutritional status of the

community.
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Considering observations made here, demographic and socio-economic characteristics
should always be taken into account in determining food security and nutritional status of

households.

This chapter discusses the issue of demographic and socio-economic characteristics (as

mentioned earlier) of households in Kathiani Division, Machakos District.

3.3 METHODOLOGY

3.3.1 THE AREA AND THE PEOPLE

The study was carried out in lveti location of Kathiani division, Machakos district, about
22 kilometres northeast of Machakos town (Appendix 4.0) The ethnic group is Kamba.
Main occupation is farming with most people occupied as casual labourers on other
people’s farms who are paid a daily wage ranging from Ksh. 60 - 100 or food for work
done. Most of the land is inherited. Brothers inherit their father’s land once he is dead.
Sisters have no say over land ownership. Some people have bought land, on which they

live and farm.

3.3.2 STUDY DESIGN

The study was cross - sectional, comparing two groups of coffee and non-coffee growing
households in aspects of food security and nutritional status in Kathiani Division,
Machakos District from September to November, 2000. The two study groups comprised

of small-scale farmers.
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3.3.3 SAMPLE SIZE DETERMINATION
The sample size was determined on the prevalence of malnutrition (PEM) among children
under five years in Machakos District using the following formulae for. comparative
studies:
n= 2z2x(pq)
d2
n = Desired sample size for one population,
z = Standard normal deviate set at 1.96
p = Proportion of PEM in the target population in the district. The percentage of
malnutrition in the district is 29.3% (KDHS, 1998). Therefore the proportion of
malnutrition (p) is 29.3/100 = 0.293
g = 1-p, estimated proportion of well nourished children which is (1 - 0.293)
d = Difference between the 2 populations taken as 10% at 95% confidence interval is

01

Thus n =2 x 1.962xf0.2931 x 0-0.293)
0.12

= 159

Allowing for an attrition rate of 10% (15.9) the desired sample size for each of the
two populations is 174.9 (i.e. approximately 175). A total sample of 350 was used. Thus,

175 represented non-coffee growing households and 175 coffee growing households.

3.34 SAMPLING PROCEDURE

The sampling procedure is presented in Figure 3.1. Machakos District was purposively
selected as the study district. Purposive multi-stage sampling method was used to select
the study division. lveti Location and Kaliluni, Kombu and Kitunduni sub-locations were

purposively selected because most of the other locations and sub-locations do not actively



grow coffee The study villages were chosen at random. The sampling unit was the
household. From each sub-location, households were systematically sampled in the ratio of
]*] coffee growing to nOn-coffee growing household respectively until the desired .sample

size was realized. Equal number of households was taken from each of the three Sub-

Locations to make up the total sample. The figure below gives a summery of the sampling

procedure.
MACHAKOS DISTRICT (Purposively sampled)
(9 divisions)
purposive sampling
KATHIANI DIVISION
(4 locations)
I
purposive sampling
IVETI LOCATION
(5 sub-locations)
I
purposive sampling
|
KALILUNI SUB-LOCATION KITUNDUNI SUB-LOCATION KOMBU SUB-LOCATION
(9 villages) (5 villages) (6 villages)
| .
random sampling random sampling random sampling
4
5 villages 3villages 4 villages
systematic sampling systematic sampling systematic sampling
1coffee growing household 1 coffee growing household 1 coffee growing household
1non-coffee growing household non-coffee growing household 1 non-coffee growing household
150 Households 86 Households 114 Households

Figure 3.1 A Flow diagram showing the sampling procedure
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3.3.5 INCLUSION AND EXCLUSION CRITERIA

The households to be included in the sample had to meet the following criteria.
Non-coffee growers Have not been growing coffee in their own farms at least
five years to the date of the research and have a child
aged between 6 and 59 months.
Coffee growers Have been growing coffee in their own farms at least five
years to the date ofthe research and have a child aged

between 6 and 59 months.

3.3.6 RESEARCH ACTIVITIES
In August 2000 the researcher obtained a research permit with the Ministry of Education.
Courtesy calls were made to the Machakos District Commissioner and the local

administrators.

Three field assistants were identified and trained for one week in early September 2000.
The field assistants had minimum of four years secondary school education and able to
speak the native language. A pilot study and pre-testing of the questionnaire and research

equipment was carried out in mid September 2000.

The researcher and field assistants identified the study boundaries. Three barazas were
organized to inform the local people about the project during the third week of September

2000. Data collection started the last week of September 2000 and ended mid November

2000.
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3.3.7 DATA COLLECTION TOOLS
Data was collected using a structured questionnaire (Appendix 1.0) and focus group
discussions (Appendix 2.0). The structured questionnaire contained the following
information:-
(1) Demography
(2) Household income
The mother or caretaker was purposively selected as the respondent. He/she was
requested to indicate her name, relationship to the household head and the marital status
of the household head. He/she was also requested to indicate the following information for
all members of the household:- number of all household members, relationship to
household head, their names, sex, ages, religion, levels of education, occupation and
whether household members brought money to the household or not. She/he was further
requested to indicate the household income per day, week or month.
(if) Focus group discussion
Two focus group discussions were held with participants who were all mothers and
residents in the respective sub-locations on separate days. Each consisted of fifty
percent respondents from coffee growing households and fifty percent respondents
from households without coffee. The objective of the focus group discussion was to
collect general information on the effects of coffee growing on food availability,
sources of income, income controls, sources of food in case of food shortage and the
common problems experienced by children under five years of age in terms of food

availability and morbidity.



The researcher facilitated/moderated the discussions using a pre-tested guide
(Appendix 2.0) while two field assistants recorded the discussion for comparison with
notes taken by other researchers. The results of the Focus Group Discussion are

integrated in all sections where they are relevant.

3.3.8 DATA QUALITY CONTROL

() DATA ENTRY, CLEANING

Data collected was entered and cleaned using the SPSS (Statistical Package fur Social
Scientists) computer package. Epi Info 6 computer package was used to calculate the
nutritional indicators and age (in months) for children age 6 to 59 months.

(b) DATA ANALYSIS

Analysis of demographic and social characteristics was done by categorizing members of
households in aspects of age, sex, education and literacy levels, occupation and sources of

income.

3.4 RESULTS AND DISCUSSIONS

341 HOUSEHOLD COMPOSITION

The average household size of the households was 6.1, which is higher than the national
average, which is 4.8 (KDHS 1998). These findings were similar to those of a study
carried out in Tharaka Nithi District in the same province where household sizes where
also found to be 6.1 (ITDG/ANP, 2000). The large average household size in the study
area was possibly because of nearness to Machakos town and the availability of other

resources such as roads.



Coffee growing households had significantly higher average household size (6.2) than non-
coffee growing households (5.2) (p<0.05). These findings were also similar to those of a
study carried out in Embu among tobacco and non-tobacco growers where households
growing tobacco were large than those not growing tobacco (Mugo, 1995). The
household sizes are high possibly because parents bear more children or have relatives
who stay with them. Household sizes could also be high because of the favourable
condition such as nearness to town (about 20km), with reliable transport and
communication and climate unlike other parts of the division and the district. It could also

be because households felt more secure.

The study findings on large household sizes have a negative implication on food security
and nutritional status in the sense that land holdings are small. Thus, adequate food for the
households cannot be produced. A study carried out in Western and Nyanza Provinces of
Kenya found out that large household sizes were food insecure and had poor nutritional

status in cash crop growing area (Niemeijer et al., 1985).

Most of the respondents (96.4%) were married while a few were single, widowed or
divorced. Coffee growing households had significantly more female-headed households
(26%) than those in non-coffee growing households (19%) (p<0.05). There was a
significant difference (p<0.05) in the number of married females in both types of
households with coffee growing households having more married females than non-coffee

growing households. There was a significant difference (p<0.05) in the number of single



respondents with a higher number (45%) among households without coffee than

households growing coffee (33%).

Most of the households in both cases, 70.8% were male-headed while the rest were
female-headed. The proportion of the males in coffee growing households (82%) was

significantly higher than in households without coffee (62%), (p<0.05).

The findings from this study are similar to those of a study carried out in Mwea among
rice and non-rice farmers and in Embu among tobacco and non-tobacco farmers where
most households were headed by men and that most of the respondents were married
(Mwadime, 1992; Mugo, 1995). The observation that there were more married household
heads and more male household head are expected because of the cultural beliefs and

norms in the area and in Africa in general.

The male to female ratio in the location was 1:1.1. For the age groups 0-14 however,
there were more males than females (male to female ratio of 1.1:1) while for age group 20
- 29 the males were fewer than females (i.e. male to female ratio of 1:2) in both types of
households. The observations that there were more adult females than males can be
explained by a migration of males from the rural area to the towns or urban areas in search

of employment and other opportunities.



These findings and discussions are in agreement with those of a nutritional survey
conducted by ITDG/ANP (2000) in Tharaka Nithi District and Kennedy (1989) in

Western Kenya among sugarcane farmers.

3.4.2 EDUCATION AND LITERACY LEVELS
Results of education and literacy levels are presented in Table 3.1.
Table 3.1 Distribution of households by education and literacy levels.

Education and Households  Households Significance  Total
literacy levels with coffee  without coffee  (p - value) N = 2094
N= 1195 N = 899

Pre-school 26.8 35.8 0.021 31.2
Primary 56.8 49.8 0.041 53.3
Education
Secondary 11.2 104 0.054 10.8
Education
Post-secondary 12 16 0.051 14
No fonnal 3.7 2.4 0.044 31
Education

* Figures represent percentages

Most people in the study area have at least received some formal education. The general
literacy level in the location is high (97%) (i.e98% and 95% for males and females,
respectively). Still, there was no significant difference in levels of education among coffee

growing households (96%) and non-coffee growing households (98%).

These findings compare well to those of a survey done by the Government of Kenya and

reported in the Kenya Demographic and Health Survey (1998) where education levels for

males( 90%) was higher than for females (81%).
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The differences though insignificant in secondary education among coffee growing
households and non-coffee growing households could be due to the availability of school
fees in form of loans or from income obtained from sale of coffee as noted during the

focus group discussions.

These findings agree well with those of a study carried out in Embu among tobacco and
non-tobacco farmers where tobacco farmers where better off in terms of formal
education. This study also found out that the difference between the two cropping
systems was because B.A.T (British American Tobacco), a company that purchases
tobacco from the farmers used to give tobacco farmers cash loans and other forms of

credit (Mugo,1995).

Maternal education levels indicate that most mothers (96%) have primary education (or

not completed primary) as shown in Figure 3.2.

1 Completed primary, 2=Completed secondary, 3= Post secondary
4= Not attended school, 5= Not Completed primary, 6= Not Completed secondary

Figure 3.2: Maternal education levels in the study area.



There was no significant difference in the proportion of mothers having primary school
education in coffee growing households (91.1%), and non-coffee growing households
(88.9%) (p>0.05).

Table 3.2 Distribution of households by maternal education.

Levels of maternal Households  Households Significance

Education with coffee  without coffee  (p - value)
N = 175 N = 175

Not attended school 2.9 3.1 0.054

Primary Education 91.1 88.9 0.059

Secondary Education 6.0 6.0 0.103

Post-secondary 1.0 2.0 0.046

*Chi-square tests
* Figures represent percentages

The number of mothers who had not attended school among coffee growing households
was lower (2.9%) than that of non-coffee growing households (3.1%). The low education

level of mothers is evident considering that most had primary school education.

The low levels of maternal education are likely to cause food insecurity and poor
nutritional status. Maternal education has been shown to have a positive impact on the
role of the woman in food preparation and childcare (Mwadime, 1992). A study carried
out in South-western Kenya among sugarcane farmers also showed high levels of
malnutrition from households where mothers did not have formal education as compared

to households where mothers had formal education (Oniang'o and Kennedy, 1990).

On the contrary, the study carried out in Tharaka Nithi District by 1TDG/ANP (2000)
showed that more children from households of educated mothers were malnourished

(underweight) than those from households of mothers without formal education.
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As seen reported earlier, education is an important tool in alleviating poverty and
improving food security because of the skills and techniques the people acquire to improve
crop production and to increase sources of income (GoK, 2000). Education results seen in

this chapter could, therefore, have bearing on food security as in chapter four.

3.4.3 HOUSING AND HOUSEHOLD CHARACTERISTICS

Table 3.3 shows housing conditions in households growing coffee and non-coffee
household. About two thirds of the households (68.3%) had earthen/soil floors while the
rest had cemented or wooden floors. There was no significant difference in the number of
households with earthen floor in both types of households (p>0.05). The number of
households with cemented floor among households growing coffee (34%) was higher but
not significantly different from that of households without coffee (which was 29%).
Earthen floors are common in most rural areas of Kenya, which is also seen as a measure
of insufficiency.

Table 3.3 Distribution of households by type of flooring and roofing materials.

Type of household

Flooring and roofing material Significance
(p-value)
With coffee  Without coffee
N = 175 N = 175
Flooring material ~ Earthen 11.4 (65) 125.00 (71) 0.071
Wooden 20 (1 . 0.021
Cement 59.0 (34) 50.00 (29) 0.091
Roofing material Grass 20 (O . 0.011
Makuti 20 (1) . 0.031
Iron sheets  171.0(98) 175.0(100) 0.099

*Figures in parenthesis represent percentages of households.

Most people in the location (99%) used corrugated iron sheets and only a few (1%) use

grass as roofing material. Tiles or Makuti were rarely used as roofing materials. Both



types of households were practically similar in the use of corrugated iron sheets and grass

as roofing materials.

Although the housing conditions were not significantly different, the conditions for coffee
growing households indicated slightly better economic status. The number of cemented
floors and houses roofed with iron sheets in the study area were high because the area is
near Machakos town and had little problem getting the construction material. Also the
incomes could have been generally higher than other parts of Machakos district or Eastern
province. The difference between coffee growers and non-coffee growers can be
attributed to income from sale of coffee. Once coffee payments were done, the farmers
were reported to use half of the money on non-food budgets, which included purchasing

construction materials. This was confirmed by the focus group discussion.

Similar findings were also reported in a survey carried out in Nyanza Province among rice
and non-rice farmers where rice farmers had more cemented floors in their houses and had
used iron sheets for roofing than the non-rice farmers (Niemeijer et al.,, 1985). These

findings could also explain why food insecurity was still a problem in the study area.

The number of households in the location with items characteristic of ideal households
namely bathroom, latrine dish rack and refuse pit were 64.3%, 98%, 31%, and 66.6%
respectively. Further analysis showed that there were more coffee growing households
with bathrooms (52%), VIP latrines (75%) and dish racks (60%) than non-coffee growing

households (which had bathrooms 48%, VIP latrines 5%, and dish racks 40%,
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respectively. The conditions also indicate that coffee growing households belonged to

slightly better economic status.

Results on ownership of household durables are presented in Table 3.4.

Table 3.4 Distribution of households by number of household durables

Item Type of household Significance
(p-value)
With coffee N = 175 Without coffee N = 175
Radio Yes No Yes No
129.0 (73) 46.0 (27) 107.0(61) 63.0 (39) 0.171
Bicycle 8.00 (4) 167.0 (96) 11.00(6) 167.0 (94) 0.090
Plough 6.00 (3) 169.0 (97) 2.00(1) 173.0 (99) 0.010

*Chi-square tests
#Figures in parenthesis represent percentages of households.

Nearly three quarters of coffee growing households had a radio as compared to slightly
less that two thirds (61%) among non-coffee growing households. Very few households
growing coffee had ploughs and bicycles (3% and 5% respectively). Similarly very few
household not growing coffee had these items (i.e. 1% and 6% had ploughs and bicycles,
respectively). The low ownership in the location would be expected to adversely affect
food security and nutritional status since households work on smaller pieces of land

because of these constraints.

The low ownership of ploughs in both types of households bearing the fact that the
conditions were similar could be due to the rugged terrain in the location. Low ownership
of ploughs was also reported in the ITDG/ANP (2000) survey on food security and
nutritional status in Tharaka Nithi District. The ITDG/ANP study cited poverty as the

reason for low ownership of the plough.



3.44 OCCUPATION AND SOURCES OF INCOME FOR HOUSEHOLD
MEMBERS

Figure 3.3 shows the proportion of household members occupied in different activities

among households growing coffee and those without coffee.

m Households with coffee
m Households without coffee

Coopetion

Figure 3.3 Distribution of households by occupation



Most households had members occupied with farming with a slightly higher percentage of
coffee growing households (53%) than non-coffee growing households (47%).
Households growing coffee had slightly more members occupied in business and salaried
employment (57% and 55% respectively) than those from non-coffee growing households
being business 43% and salaried employment 45%, respectively. The number of
households depending on casual labour was significantly higher among households

without coffee (55%) than among coffee growing households which was 45%.

Occupation by sex showed that more men are occupied in farming, casual labour, business
and salaried employment than females in the ratios of 3:1, 11:1, 2:1 and 5:1 respectively.
In both types of households most men left the women at home doing household chores

and went to look for casual labour.

From the above results, it is clear that most people are occupied and get their income from
farming. The low rates of salaried employment could be due to the low levels of formal
education as earlier discussed. Many households also rely on casual labour for their
income. This could reflect food insecurity because with little or no income, it will not be

possible to purchase enough food.

These findings are again similar to those of studies conducted among tobacco and rice
farmers in Embu and Mwea, respectively (Mugo, 1995; Mwadime, 1992). These studies
reported that casual labour is seen as a measure of insufficiency (in terms of food and

mcome) and, therefore, the high numbers of casual labourers from non-coffee growing



households could indicate that they are worse off than those from coffee growing

households.

Also similar to the findings of this study, a study conducted in South-western Nyanza
(Kenya) among sugarcane growers indicated that more men than women were occupied in
casual labour. This could mean that women were left at home caring for the children or

engaged in other activities.

These findings contradict the findings of the studies carried out in Mwea among rice
growers and in Embu among tobacco growers where the women were more actively
involved in casual labour than men, and this was suggested as the cause of food insecurity

and poor nutritional status (Mwadime, 1992; Mugo, 1995).

The average income was Ksh. 120 per day. Nearly all the money was spent on food. There
was a positive correlation (R=0.072) though insignificant (p>0.05) between income and
coffee growing. Results of average daily income show that food insecurity and poor
nutritional status could be due to lack of sufficient money to purchase food in both types
of households. It was found that an extraKsh.20 per day is required to meet a minimum of
1200 Kcal/cu/day (Muroki, et al., 2000). This was done using food balance sheets by

taking a ration of maize to beans as 3:1.

Slightly less than half of the sampled population (40%) brings money to the household.

The coffee growing households had fewer household members (39%) bringing money to



the household than non-coffee growing households (61%). The results further show that
age group 20-50 years bring money to the household, the average being 30 years. More
males than females involved in income generating activities as observed. However, they do

not bring their money to the households but channel it to other uses e g. drinking alcohol.

3.5 CONCLUSION

In this chapter it is clear that large household sizes, low levels of formal education and low
levels of income worsen food security and nutritional status because these are associated
with poor food security and nutritional status. To improve food security income

generating activities should be initiated and supported.
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CHAPTER FOUR

HOUSEHOLD FOOD SECURITY

41 ABSTRACT

A comparative study on food security and nutritional status of coffee and non-coffee
growing households was carried out in lIveti location of Kathiani division, Machakos
district. The objective was to determine the total food production, consumption patterns,
coping strategies in the event of food shortage, prevalence of livestock rearing and coffee

growing in both coffee and non-coffee growing households.

A sample size of 350 was used with 175 coffee and 175 non-coffee growing household.
Random sampling was used to select the sub-location and village. The households were
systematically sampled. A structured questionnaire and focus group discussions were used

to collect data.

About three quarters (76 %) of all the households visited did not meet 80% of their daily
calorie requirements. Only 7.4% of the households were able to meet their calorie
requirement. More households (55%) not growing coffee than households growing coffee

(45%) were found to be food insecure.

h was found out that coffee growing, rearing of livestock, proper food storage and use,
and introduction of income generating activities which do not require large pieces of land

can improve food security. Households not growing coffee were encouraged to do so.



4.2 INTRODUCTION

Household food insecurity is a problem faced by most people in the third world countries
especially in the rural areas. Most households are not in a position to meet their daily
calorie requirements. Household food insecurity results from households being unable to
produce or purchase enough calories and other nutrients (Pacey and Payne, 1985). Factors
that could lead to households being unable to produce enough calories include small land
holdings, improper land use, poor technology and lack of farm inputs. Other factors
include unreliable rainfall patterns, post harvest food spoilage/deterioration and poor food
storage facilities (ACC/SCN, 1991; Latham, 1999). Factors limiting the purchasing power
of household members include poor resource base, low incomes and lack of family assets,

long distances to the market where food can be obtained among others.

Household practices could also lead to food insecurity. These include selling of food
immediately after harvest when the prices are too low and unwillingness by household

members especially teenagers to work on their own farms (Jean and Ritchie, 1983).

This chapter discusses the issue of household food insecurity in lveti Location of Kathiani
Division of Machakos District. It looks closely into factors related to food insecurity.
These factors include household calorie intake, land ownership and land use, food crop
production, cash crop (coffee production), and livestock production. Coping strategies in

the event of food shortage are also discussed.
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43 METHODOLOGY

43.1 THE AREA AND THE PEOPLE

Household land size is about 1.5 acres on average. Soils are well drained but easily
eroded. The soils are dark red to dark yellowish in colour. Coffee is grown in the area
while maize and beans are the major food crops. Other crops grown are vegetables and
citrus fruits among others. The traditional African and exotic cattle are also kept at an
average of one cow per household (GoK 1996). The area experiences a bimodal rainfall
pattern annually which ranges from 500mm - 1000mm annually. Long rains start in early
April and stretch up to June. Short rains start in late October or early November up to end
of December. It is important to note that the rainfall is unreliable. The area is hilly with

many water springs where two hills meet. These springs dry up during the dry season.

Coffee picking is at its peak in the months of April, May and June. Dry coffee berries
(referred to as Mhuni) are harvested and sold in August. The coffee is taken to the coffee
factory owned by New lveti Farmers Co-operative Society. The area has a network of

untarmacked roads, which are almost impassable during rainy seasons.

During the coffee picking period, a lot of coffee is left unpicked because nearly every
household has coffee to concentrate on. Farming is manual and traditional use of hands,
forkjembes and jembes. School leavers and dropout work on other people’s farms for pay
in the morning hours and work on their parent’s farms in the afternoon. Coffee payments

to the farmers are made once in a year in December. By the time the payments are made,



most farmers usually have taken food from the local shops on credit to be paid once coffee

is paid.

After taking the coffee to the factory, farmers go to do manual work at the factory for the
following month or pay money for the work to be done. Fertilizer and pesticides are

obtained from the factory and payment deducted when the coffee is being paid.

4.3.2 STUDY DESIGN

The study was cross - sectional, comparing two groups of coffee and non-coffee growing
households in aspects of food security and nutritional status in Kathiani Division,
Machakos District from September to November, 2000. The two study groups comprised

of small-scale farmers.

4.3.3 SAMPLE SIZE DETERMINATION
The sample size was determined on the prevalence of malnutrition (PEM) among children
under five years in Machakos District using the following formulae for comparative
studies:
n= 2z2x (pql
d2

n = Desired sample size for one population,

z = Standard normal deviate set at 1.96

p = Proportion of PEM in the target population in the district. The percentage of

malnutrition in the district is 29.3% (KDHS, 1998). Therefore the proportion of

malnutrition (p) is 29.3/100 = 0.293
q = 1-p, estimated proportion of well nourished children which is (1 - 0.293)
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d = Difference between the 2 populations taken as 10% at 95% confidence interval is
0.1

Thus n- 2 x 1.962xf0.2931xn-0.2931
0.12

= 159

Allowing for an attrition rate of 10% (15.9) the desired sample size for each
of the two populations is 174.9 (i.e. approximately 175). Thus a sample size of 175 coffee
growers and 175 non-coffee growers households was used giving a total of 350

households.

4.3.4 SAMPLING PROCEDURE

The sampling procedure is presented in Figure 3.2. Machakos District was purposively
selected as the study District. Purposive multi-stage sampling method was used to select
the study division. lveti Location and Kaliluni, Kombu and Kitunduni sub-locations were
purposively selected because most of the other locations and sub-locations do not actively
grow coffee. The study villages were chosen at random. The sampling unit was the
household. From each sub-location, households were systematically sampled in the ratio of
1:1 coffee growing to non-coffee growing household respectively until the desired sample
size was realized. Equal number of households was taken from each of the three Sub-
Locations to make up the total sample. The figure below gives a summery of the sampling

procedure.
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MACHAKOS DISTRICT (Purposively sampled)
(9 divisions)

purposi\)e sampling
KATffIANI DIVISION
(4 locations)
purposive sampling

IVETI LOCATION
(5 sub-locations)

i
purposive sampling

Vv
N Y e 1
kaliluni sub-location KITUNDUNI SUB-LOCATION KOMBU SUB-LOCATION
(9 villages) (5 villages) (6 villages)
random sampling random sampling random sampling
1 J _
5 villages 3villages 4 villages

systematic sampling
1 coffee growing household
1non-coffee growing household

systematic sampling
1 coffee growing household
non-coffee growing household

systematic sampling
1 coffee growing household
1 non-coffee growing household

150 Households 86 Households 114 Households

Figure 4.1 A Flow diagram showing the sampling procedure

435 INCLUSION AND EXCLUSION CRITERIA

The households to be included in the sample had to meet the following criteria.

Non-coffee growers Have not been growing coffee in their own farms at least

five years to the date of the research and have a child

aged between 6 and 59 months.

Coffee growers Have been growing coffee in their own farms at least five



years to the date of the research and have a child aged
between 6 and 59 months.
4.3.6 RESEARCH ACTIVITIES
In August 2000 the researcher obtained a research permit with the Ministry of Education.
Courtesy calls were made to the Machakos District Commissioner and the local

administrators.

Three field assistants were identified and trained for one week in early September 2000.
The field assistants had minimum of four years secondary school education and able to
speak the native language. A pilot study and pre-testing of the questionnaire and research

equipment was carried out in mid September 2000.

The researcher and field assistants identified the study boundaries. Three barazas were
organized to inform the local people about the project during the third week of September
2000. Data collection started the last week of September 2000 and ended mid November

2000.

4.3.7 DATA COLLECTION TOOLS

Data was collected using a structured questionnaire (Appendix 1.0) and focus group
discussions (Appendix 2.0). Information on land ownership and land use (food and cash
crop production), agricultural tools used, use of fertilizer/organic manure, reasons for not
obtaining the expected amount food, food preservation, storage facilities and decision

making on land use was collected using a structured questionnaire (Appendix 1).



Information on distance to the nearest food produce market was also obtained.
Information on livestock rearing was collected by asking the respondent to list the number
of livestock alive, number sold or dead. Also collected was information on access to

animal health services.

Information on the total amount of food produced per annum for different foods and total
amount of food purchased per annum for respective foods, amount sold, amount given out
as gifts, amount consumed and amount remaining in store was obtained. Information on
daily food consumption patterns was collected through the 24-hour recall using the data

sheet on Appendix 1

4.3.8 DATA ANALYSIS
To determine the extent of food insecurity in different households the following
procedure was used.
(a) Food from own production was added to food purchased and gifts and
converted to its energy value using the World Health Organization’s (WHO)
food conversion table (WHO, 1985).
(b) Food given out, spoiled/wasted and sold was determined and also converted to
its energy value using the WHO food conversion tables (WHO, 1985).
(©) Available food was obtained by deducting (ii) from (i).
(d) Consumer units for each household were calculated and expressed as a
proportion of the daily requirement of 2960kcal/cu/day based on

FAO/WHO/UNU (1985) recommendations.



(e) Households that could not meet 80% (i.e.2368kcal/cu/day) of their calorie
requirement from own food production and purchased food were considered
food insecure (Hoorweg, et al., 1991).

() To determine the differences in food security/proportion of food insecure
households between coffee growing households and households without coffee

the data was subjected to t-test and chi-square tests as applicable.

44 RESULTS AND DISCUSSION

441 FOOD CONSUMPTION AND FOOD SECURITY

44.1.1 CALORIE AND PROTEIN INTAKE

Slightly more than three quarters (76%) of the households in the location are food
insecure since they could not meet 80% of their calorie requirement (i.e. 2368kcal/cu/day).
Only 7.4% met the recommended average calorie requirement of 2960 kcal/cu/day
(FAOAVHO/UNU, 1985). Only a quarter (25%) of the households met 90% of their

energy requirements.

Significantly more non-coffee households (55%) were found to be food insecure as
compared to the number of households growing coffee (45%) (p<0.05). Slightly more
than half of the households growing coffee (59%) met their energy requirement of 2960
kcal/cu/day (FAO/WHHO/UNU, 1985) compared to of the households without coffee
(41%). There was a positive correlation (R= 0.078) (partial correlation) but not significant
(p>0.05) between coffee growing and households without coffee as far as calorie intake

was concerned. This was based on money from sale of coffee. The Cl= 9.152, -6.292.



This is, while the mean difference was 1.43, it could fall as low as -6.292 and as high as

9.152.

Table 4.1 shows the mean calorie intake and proportion of RDA (Recommended Daily
Allowance) met in the study area. The mean energy intake for the location was
2081kcal/cu/day. The mean calorie intake in coffee growing households (2140
kcal/cu/day) was higher than in the households not growing coffee (2022 kcal/cu/day) but

there was no significance difference.

Table 4.1: Mean caloric and protein intake and proportion of RDA in the study area.

Type of household Mean caloric % of  Mean protein %of % ofhousehold and

intake/cu/day =~ RDA  intake per day ¥ RDA food security

Coffee growers 2140 72 28.0 80  45% (food secure)
N=175 out of 24%
Non-coffee growers 2022 68 25.0 71 55% (food secure)
N=175 out of 24%
Location mean 2081 71 26.0 76 24% (food secure)

The findings of this study compare with those of studies done in Embu (among tobacco
and non-tobacco farmers) and Western Kenya (among sugarcane and non-sugarcane
farmers) which showed that farmers could not meet their calorie requirements and that
about 80% of the visited households were food insecure. This was attributed to mono-
cropping and less emphasis on food crops (Mugo, 1995; Mwadime, 1992; Oniang'o and

Kennedy, 1998).
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The higher caloric and protein consumption in coffee growing households compared to
the households without coffee is explained by the fact that large land size holdings were
higher in coffee growing households and most probably the fact that income from sale of

coffee was used to purchase food.

These results contradict those of the Embu study on tobacco farming, which showed that
non-tobacco growers consumed high amounts of calorie than tobacco farmers. This was
attributed to the fact that farmers could not inter-crop food crop with the tobacco plant. It

was reported that the beans grown on the land had “bitter taste” (Mugo, 1995).

Findings from 24 hour recall shows that close to three quarter (71%) of the children in the
study area and in both types of households could still not meet at least 80% of their calorie
requirements, (770-1600 kcal/cu/day) (Kirschman and Dunne, 1984; Greenfield and
Southgate, 1992). Only 14% of the children had more food than they require with energy
intakes of more than 1600 kcal/cu/day mainly from smaller households and or had salaried
employment. In the present study, however, there was no significance difference (p>0.05)
in the number of children who did not meet their calorie requirements from coffee growing

households(69%) and those from households without coffee (73%).

4.4.1.2 CALORIE INTAKE AND HOUSEHOLD CHHARATERJSTICS AND
COPING STRATEGIES
When food consumption was cross checked with sale of harvested food, 73% of the

households sold food. It was also found that more household without coffee (67%) than



households growing coffee (33%) sold most of their own produced calories and as a result

more households were left food insecure.

About three quarters (75%) of the study households (in both types of households)

indicated that they run out of their food stocks before the next harvest season.

People in both cropping systems had various coping strategies in the event of food

shortage. Table 4.2 shows the different ways of obtaining food other than from own

produce.

Table 4.2 Distribution of households by sources of food other than from own produce

Type of household Significance
Source (p - value)
Coffee growing  Without coffee
N= 175 N = 175
Purchase 45 55 0.134
Food for work 43 57 0.010
Government food 41 59 0.131
NGO/charitable orgs. 33 67 0.067
Remittance from 33 69 0.098

relatives
#Figures in the table represent percentages of households.

There was no significant difference in the number of coffee growing households
purchasing food (84%) and those from non-coffee growing households (87%) (p>0.05).
Other copping strategies cited by the people included food for work with more households
without coffee (57%) than with growing coffee (43%) relying on this strategy. Other
coping strategies are social remittances from the government, NGOs and charitable

organizations like the churches and remittances from relatives and friends. In both
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cropping systems, household members indicated skipping meals (especially lunch) as a
coping mechanism in periods of food shortage. This particular finding was confirmed by

the focus group discussion and also from the structured questionnaire.

The money used to purchase food was obtained through different ways including:- casual
labour, salaried employment, sale of vegetables and fruits to buy cereals, sale of livestock,
sale of firewood and sale of charcoal (Table 4.3).

Table 4.3 Distribution of households by sources of money to purchase food.

Source of money to Type of household Significance  Percentage in

purchase food (p - value) the location
N = 350

With coffee  Without coffee
N = 175 N = 175

Salaries and wages 97 81 0.059 89

Sale of vegetables and fruits 76 79 0.061 78

Sale of livestock 32 37 0.053 35

Sale of firewood/charcoal 12 29 0.041 20

*Chi-square tests
*Figures represent percentages of households.

Although there was no significant difference (table 4.3) in the number of household
depending on these sources between the two types of households (p>0.05) more
households growing coffee (97%) than households without coffee (81%) obtained their
money from salaries and wages. Significantly more households not growing coffee (29%)

sold firewood/charcoal than did households growing coffee (12%) (p<0.05).

The sources of money to purchase food are similar to those of the Embu nutritional survey

by Mugo (1995) such as sale of livestock, firewood and charcoal.
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442 FOOD PRODUCTIOON AND FOOD SECURITY

4421 LAND SIZE AND AGRICULTURAL TOOLS

Table 4.4 shows the mean land sizes among coffee growing households and households
without coffee.

Table 4.4 Distribution of households by land size.

Type of household Significance
Land size (p - value) Total
With coffee  Without coffee
N = 175 N = 175
2.5 acres and below 138.0(46) 162.0(54) 0.010 300.0(100)
2.5 acres and above 37.0(74) 13.0(26) 0.014 50.0(100)
Mean land size (Acres) 2.3 1.43 - 1.93

#Figures in parenthesis represent percentages of households.

Almost all the visited (98%) households had their own land for cultivation while the
remaining rented the land. Land sizes ranged from 0.25 acres to 10 acres with a mean of
15 acres per household. The land size was much less than required to produce the
required calories for the average household size of 6.1 in the area. At least land size of

about five acres and more would be required to produce the required calories.

There was a significantly higher number of households with large pieces of land among
coffee growing households (74%) than there was among non-coffee growing households

(36%).

More than three quarters (82%) of households in the location used jembes, fork jembes
hoes and pangas as agricultural tools. Very few households (4%) used the plough. Both
coffee growers and non - coffee growers were practically similar in the use of these

equipment. As mentioned in chapter 4, the low ownership of the plough could be due to
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the rugged terrain in the location unlike the ITDG/ANP (2000) study which cited poverty

as the reason for the low ownership of plough.

These results are similar to those of a study done in Philippines among sugarcane farmers

which indicated that sugarcane farmers where better of in terms of food security than non-

sugarcane farmers because sugarcane farmers had production resources (land and capital)

than their counterparts (ACC/SCN, 1989).

On the contrary, a study carried out in Western Kenya among sugarcane farmers found

that there was no significant difference in food security and nutritional status between

farmers holding different land sizes (Kennedy, 1989).

4422 PRODUCTION OF VARIOUS FOOOD CROPS

Table 4.5 shows the mean annual food crop production by coffee and non-coffee growing

households.

Table 4.5 Distribution of annual food production (mean) by type of household.

Food harvested

Maize (Kgs)

Beans (Kgs)

Fniits (avocado, passion) Kgs
Vegetables (Kales, tomatoes) Kgs
_Milk

*Chi-square tests

Type of household

With coffee
N = 175
Harvested

194
76
246
1398
2002

Without coffee
N= 175
Harvested

190
52
180
1176
1990

Significance
(p - value)

0.054
0.121
0.310
0.060
0.090

Output in
the study
area

192
66
224
1300
1920
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The amounts harvested were lower than the average district means for most of the foods.
Some coffee growing households (7%) and households without coffee (9%) even
recorded cereal output of Okgs while the highest was 360kg of maize per annum.
Vegetable output was quite good but unfortunately most of the harvest is sold rather than
being consumed at home. However, the money obtained from sale of the vegetables is
used to buy other foods. This was confirmed by the focus group discussions. Milk and
eggs production was high. However, about three quarters of the households (73%) sold
most of the harvested milk than being consumed at home. Fruit (especially avocado and
passion fruits) production was also high with still a good percentage of the produce being

sold than being consumed at home.

These findings compare with those of a study carried out by 1TDG/ANP (2000), in

Tharaka Nithi District where most of the produced food was sold.

4423 FACTORS AFFECTING FOOD PRODUCTION
As observed in Table 5.4, most households attributed low yields to small land holdings.
Use of farm implements which are not advanced was also cited as a cause for low food

productivity.

Other factors affecting food production included first and foremost source of water
(rainfall). Kenya depends mainly on rain-fed agriculture, thus, a shortfall in the overall rain
pattern poses a major threat to the overall food security especially for the poor most of

whom live in the rural areas (GoK, 2000). In the study area members of households have



not received adequate rains for the previous two rainy seasons which was cited by most of
the respondents (93%) cited lack of adequate rains as the main constraint for the low food

production in the location.

Significantly more that two thirds (68%) of households in the location used both manure
and fertilizer. Significantly more coffee growing households (30%) than households
without coffee (13%) reported the use of fertilizer (p<0.05). Table 4.6 shows the
distribution of fertilizer/manure use by type of household.

Table 4.6 Distribution of households by fertilizer and/or manure use.

Type of household Significance
Fertilizer/manure (p - value) Total
With coffee N Without coffee
= 175 N = 175

Fertilizer. 22(30) 6(13) 0.021 28.0(81)
Manure 38(25) 40(23) 0.051 78.0(22)
Both 130(74) 109(52) 0.039 239.0(68)
None 1(1) 4 (2) 0.041 50 (2)

+Chi-square tests
#Figures in parenthesis represent percentage of households.

Significantly there were more households without coffee (2%) who did not use either
manure or fertilizer than non-coffee growing households (1%) (p<0.05). This explains
why the non-coffee growers were worse off in terms of food security than the coffee

growers.

Significantly more coffee growing households (60%) cited insect and pest attack as a
hindrance to food crop production than did households without coffee (38%) (p<0.05).

More coffee-growing households (76%) reported poor technology (in farm tools) than did



households not growing coffee (69%) but there was no significant difference in constraints
to food production between the two types of households (p>0.05).

Food insecurity was also found to be due to poor food storage and poor food preservation
techniques. The results indicate that some food is wasted after harvest because of the low
prevalence of food preservation and poor storage facilities. Significantly more households
among coffee growers (60%) than among non-coffee growers (40%) (p<0.05) used

chemical or ashes for food preservation.

The most popular storage facility was the use of sacks and bags (86% and 77%,
respectively) in both cropping systems. Other storage facilities as reported by both types
of households were baskets, drums and bins. This means that harvested food cannot last
long and, therefore, the problem of food security sets in. There is generally a low
prevalence of use of granaries to store food (12%) with more coffee growing households

(11.4%) than non-coffee growing households (8.1%) owning granaries.

The factors contributing to low food production are similar to those of studies carried out
in Tharaka Nithi and in Embu (among tobacco and non-tobacco farmers) by ITDG/ANP
(2000) and Mugo (1995), where rainfall was cited as a major factor contributing to low
food production because the agriculture in the areas is rain-fed. Other factors cited in the
Tharaka Nithi study are similar to those cited in this study except that households which

reported use of fertilizer were more than those reported in the Tharaka Nithi study.
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Observations made in this study show that more households growing coffee use fertilizer
than households without coffee are similar to those of the Embu study by Mugo (1995)
and among tobacco and non-tobacco farmers because B.A.T (British American Tobacco),
a company that buys tobacco from the farmers, supplied the farmers with fertilizers and

pesticides.

4424 LIVESTOCK REARING

The livestock reared in the location include cows, goats, sheep, chicken and donkeys.
Most of the livestock are, however, the local/indigenous breeds. Slightly less than half
(45%) of the visited households had livestock (Table 4.7). Further, households having
livestock reported sale of livestock to obtain money to purchase food.

Table 4.7 Distribution of households by livestock.

Type of livestock Type of household Significance
(p - value)
With coffee Without coffee
N =175 N= 175
Cows 103.0 (63) 59.0 (37) 0.101
Goats 71.0 (63) 41.0 (37) 0.176
Sheep 38.0 (61) 24.0 (39) 0.189
Chicken 111.0 (54) 93.0 (46) 0.124
Donkeys 41.0 (52) 38.0 (48) 0.038

*Figures in parenthesis represent percentage of households.

Coffee growing households showed a significantly higher ownership of livestock (cows,
goats, sheep and chicken and donkeys) (57%) than did households not growing coffee

(43%) (p<0.05). Households growing coffee had a mean of 2 cows, 2 goats 2 sheep and 3

66



chickens while non-coffee growers showed a mean of 1 cow, 1 goat, 2 sheep and 4

chicken.

Other animals reared are the donkeys (as beast of burden). The rearing of the donkey is
high among coffee growing households (52%) than households without coffee (48%).
Coffee growers reported that the donkey was used to transport harvested coffee berries to

the coffee factories.

It is clear that rearing of livestock can be used to improve food security because sale of
livestock could provide income to purchase food. Further, the animals themselves are

sources of food in terms of milk, eggs and meat.

The study carried out in Nyanza Province (Kenya), among rice and non-rice farmers also
showed that rearing and selling of livestock provided income that was used to purchase

food among both types of households (Niemeijer et al, 1985).

443 COFFEE FARMING AND ITS EFFECTS ON FOOD SECURITY

Land occupied by coffee plants was found to be about half of the household land holdings.
Land acreage covered by coffee plants increased with increasing land sizes. There was a
positive correlation (R=1.24) (partial correlation) between coffee acreage and the amount

of money obtained from sale of coffee.

Ripe coffee berries are harvested in the months of April, May, June and December.

During the off harvest months, farmers inter-crop other crops (especially legumes and
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vegetables) with the coffee plants. Thus, coffee farmers had relatively more land put to

food crop production than households not growing coffee.

Results from focus group discussions showed that during periods of coffee harvesting
members of the households spent most of the time on the cash crop. The berries are
dehusked at the coffee factory and farmers can recycle the husks as manure. This could
explain why coffee growers recorded high use of organic manure than non- coffee
growers. It could also partly explain why coffee farmers had relatively high yields of food

crops.

Inadequate rainfall, poor technology in terms of farm implements, lack of farm inputs such
as insecticides and pesticides which resulted to low coffee yields were mentioned by most
of the coffee farmers (87%) as the factors leading to lower yields than expected.
Households growing coffee reported that cash from sale of coffee could purchase food for

a household for more than one month. This was confirmed by the focus group discussion.

These findings are similar to those of studies carried out in Malaysia and rice farmers and
Philippines among sugarcane and farmers which showed that rice and sugarcane farmers
had increased calorie intake as a result of increased income from sale of the cash crop

(Hazell and Roelll983; ACC/SCN, 1989).
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4.5 CONCLUSION

From the observations made in this chapter, it is evident that more than half of the
households in the location are food insecure. Non-coffee growers are worse off than
coffee growers in terms of food insecurity. Land size holdings are small and as such
cannot produce enough food to support all household members. Other issues such as poor
farming methods, lack of rainfall, lack of farm inputs, poor storage facilities and the low
prevalence of food preservation lower food crop production. In all this factors non-coffee

growers are worse off than coffee growers.

Further, households not growing coffee sell most of their own produced calories as seen
earlier and as a result more households are left food insecure from own food production

source.

The findings in this chapter indicate that cash cropping has different effects on food
security depending on the type of cash crop being grown because some of the discussed
studies have shown negative effect of cash crop growing and food security/nutritional
status. In this study however, coffee growing has shown to have positive effects on food

security.
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CHAPTER FIVE

NUTRITIONAL SITUATION
51 ABSTRACT
A comparative study on food security and nutritional status of coffee and non-coffee
growing households was carried out with an objective to determine the differences in
nutritional status of children aged 6-59 months and the role of food gate keepers in the

study location.

A sample size of 350 households was used. The study district, division and location were
purposively selected.. Random sampling was done at the sub-location to select the
villages. The sampling unit was the household. The households were systematically
sampled and equal number of coffee and non-coffee growing households drawn. Data
were collected using a structured questionnaire, anthropometric measurements and focus

group discussions.

The prevalence in the study area was high. Moderate and severe stunting were 29% and
26% respectively. The figure for severe stunting is too high indicating long-term
cumulative effects of inadequate nutrition and health for most of the households.
Immediate attention in implementing the recommendations, would, therefore, be
necessary. Moderate and severe underweights were 26% and 9.1% respectively, while
moderate and severe wasting 4.7% and 0.3%, respectively. Levels of severe underweight

and severe stunting were higher than the national and provincial figures.
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The level of malnutrition was generally higher among households without coffee than
those growing coffee except for severe stunting where households growing coffee and
those without coffee reported 29% and 26% respectively. Further, households growing
coffee did not report any case of severe wasting while some households without coffee did
(0.3%). Except for wasting more boys than girls were at a higher risk of being
malnourished (stunting and underweight) possibly because they tend to go and play far

away from home and could therefore, miss some food/snack.

It is suggested that nutritional education, improved maternal education and improved
intra-household practices such as food distribution, decision on food use could better the
nutritional status. Non-coffee growing coffee were encouraged to do so along with

initiating income generating activities.

5.2 INTRODUCTION

Malnutrition has multifaceted causality (USA1D/MACRO/IMPACT, 1996). In order to
address this problem an integrated approach is required. It is, therefore, important to
establish the effect of various demographic and socio-economic factors that influence
nutritional status and to investigate the food security issue such as land availability (Pacey
and Payne, 1985). Other key issues to nutritional status are maternal education, morbidity
and hygiene (Tomkins and Watson, 1989; GOK, 1983). Not to be under-rated are key
food gate-keepers and decision makers of what and how much to be grown, stored and to
be eaten as well as care takers and feeding practices (ITDG/ANP, 2000).This chapter

reports and discusses the nutritional status of children aged between 6 and 59 months in
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Iveti Location of Kathiani Division, Machakos District. The chapter looks at the three
forms of malnutrition (wasting, stunting and underweight) and other factors that interplay

with these forms of malnutrition.

5.3 METHODOLOGY

5.3.1 THE AREA AND THE PEOPLE

The study was carried out in lveti location of Kathiani division, Machakos district, about
22 kilometres northeast of Machakos town (Appendix 4.0) The ethnic group is Kamba.
Main occupation is farming with most people occupied as casual labourers on other
people’s farms who are paid a daily wage ranging from Ksh. 60 - 100 or food for work
done. Most of the land is inherited. Brothers inherit their father’s land once he is dead.
Sisters have no say over land ownership. Some people have bought land on which they

live and farm.

5.3.2 STUDY DESIGN

The study was cross - sectional, comparing two groups of coffee and non-coffee growing
households in aspects of food security and nutritional status in Kathiani Division,
Machakos District from September to November, 2000. The two study groups comprised

of small-scale farmers.
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5.3.3 SAMPLE SIZE DETERMINATION
The sample size was determined on the prevalence of malnutrition (PEM) among children
under five years in Machakos District using the following formulae for comparative
studies:
n= 2z2x (pqg)
d2
n = Desired sample size for one population,
z = Standard normal deviate set at 1.96
p = Proportion of PEM in the target population in the district. The percentage of
malnutrition in the district is 29.3% (KDHS, 1998). Therefore the proportion of
malnutrition (p) is 29.3/100 = 0.293
q = 1-p, estimated proportion of well nourished children which is (1 - 0.293)
d = Difference between the 2 populations taken as 10% at 95% confidence interval is

0.1.

Thus n = 2 x 1.962xf0.293) x (1-0.293)
0.12

= 159
Allowing for an attrition rate of 10% (15.9) the desired sample size for each of the
two populations is 174.9 (i.e. approximately 175). A total sample of 350 was used

comprising 175 coffee growers and 175 non-coffee growers.

5.3.4 SAMPLING PROCEDURE

The sampling procedure is presented in Figure 3.2. Machakos District was purposively
selected as the study District. Purposive multi-stage sampling method was used to select
the study division. lveti Location and Kaliluni, Kombu and Kitunduni sub-locations were
purposively selected because most of the other locations and sub-locations do not actively

grow coffee. The study villages were chosen at random. The sampling unit was the
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household. From each sub-location, households were systematically sampled in the ratio of

11 coffee growing to non-coffee growing household respectively until the desired sample

size was realized. Equal number of households was taken from each of the three Sub-

Locations to make up the total sample. The figure below gives a summery of the sampling

procedure.

MACHAKOS DISTRICT (Purposively sampled)

KALILUNI SUB-LOCATION
(9 villages)

random sampling

5 villages

systemati\(/: sampling
1coffee growing household
1 non-coffee growing household

150 Households

(9 divisions)

purposive sampling

KATHIANI DIVISION
(4 lopations)

1 ,
purposive sampling

IVETI LOCATION
(5 sub-locations)

1
purposive sampling

KITUNDUT 1 SUB-LOCATION
(5 villages)

randorr sampling

¢

3villages

systematic sampling

1 coffee growing household

non-coffee growing household

86 Households

KOMBU SUB-LOCATION
(6 villages)

random sampling

V
4 villages

systematic sampling
1 coffee growing household
1 non-coffee growing household

114 Households

Figure 5.1 A Flow diagram showing the sampling procedure
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5.3.5 INCLUSION AND EXCLUSION CRITERIA

The households to be included in the sample had to meet the following criteria.
Non-coffee growers Have not been growing coffee in their own farms at least
five years to the date of the research and have a child
aged between 6 and 59 months.
Coffee growers Have been growing coffee in their own farms at least five
years to the date ofthe research and have a child aged

between 6 and 59 months.

5.3.6 RESEARCH ACTIVITIES
In August 2000 the researcher obtained a research permit with the Ministry of Education.
Courtesy calls were made to the Machakos District Commissioner and the local

administrators.

Three field assistants were identified and trained for one week in early September 2000.
The field assistants had minimum of four years secondary school education and able to
speak the native language. A pilot study and pre-testing of the questionnaire and research

equipment was carried out in mid September 2000.

The researcher and field assistants identified the study boundaries. Three barazas were
organized to inform the local people about the project during the third week of September
2000. Data collection started the last week of September 2000 and ended mid November

2000.

7



5.3.7 DATA COLLECTION TOOLS
Data was collected using a structured questionnaire (Appendix 1.0) and focus group
discussions (Appendix 2.0) Data collection tools and procedures was as described by
FAOAVHO (1983).
a) Anthropometric measurements were taken as described by FAOAVHO (1983)
as follows:
(i) Weight measurements
The SALTER scales were calibrated every morning using a 1kg stone.
Two measurements were done. Children were weighed without clothes
except a pant.
(ii) Height measurements
This was done for children above 2 years and length (to the nearest 0.1cm) for
children below 2 years using a length board. The length board had a sliding
headrest and a tape measure attached to the side. A child was well positioned
with knees and chin held straight. The researcher and assistant read the height or
length. Two measurements were done.
(iii) Mid Upper Arm Circumference (MUAC) (in mm):
MU AC was done using a TALC tape. The left mid upper arm was identified and
the circumference taken,
b) Determination of date of birth
To identify the date of birth to be able to calculate the age of the children, the

health growth monitoring cards from growth monitoring clinics were used. For
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b)

children without health cards, the mother was asked to remember when the child
was born and whether the child had received all the immunizations.
Socio-economic and socio-demographic household characteristics
Questions asked included decisions on food use, use of stored food and land use in
the household, age and level of education of other of index child, source of

household income, household land holdings and morbidity. (Appendix 1)

5.3.8 DATA ANALYSIS

Anthropometric indices were used to assess the nutritional status of children between

6 and 59 months. These were:-

(a)

(b)

(©)

Stunting (height for age): A child was considered stunted if he/she fell below -2
SD of the reference child (National Centre for Health Statistics). If the child was
more than -3 SD the child was considered to be severely stunted.

Wasting (weight for height): A child was considered wasted if he/she fell below -2
SD of the reference child (National Centre for Health Statistics). If the child was
more than -3 SD the child was considered to be severely wasted.

Underweight (weight for age): A child was considered underweight if he/she fell
below -2 SD of the reference child (National Centre for Health Statistics). If the

child was more than -3 SD the child was considered to be severely underweight.
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5.4 RESULTS AND DISCUSSION

The three indices reflect different, although not independent, aspects of nutritional status
Weight for Height (degree of wasting) is used to estimate the extent of acute malnutrition
and the need for immediate attention. Height for Age (stunting) reflects the nutritional
history of the child and low height for age indicates chronic illness and/or inadequate
dietary intake relative to need over a long period of time i.e. the possible chronicity of
malnutrition. Weight for Age (underweight) is a combination of wasting and stunting. It is
a useful measure of nutritional progress in a community of mixed age composition. In all
these measurements including MUAC, children were classified as normal, moderately or

severely malnourished.

5.4.1 STUNTING

Close to a half of the children (55%) of the children in the location were malnourished i.e.
moderately and severely malnourished. Moderate and severe stunting rates in the study
area are 29 and 26 % respectively. Figures for moderate stunting are slightly lower than
the national figures of 33% but figures for severe stunting are almost twice as high as the

national figures of 12.7% (KDHS 1998).



Table 5.1: Distribution of children by levels of stunting.

Malnutrition Stunting in the Type of household Significance
(stunting) location N = 350 (p - value)

With coffee Without coffee

N = 175 N= 175

Total malnutrition 55 56 57 0.059
(stunting)
Moderate (<-2SD) 29 27 31 0.041
Severe (<-3SD) 26 29 26 0.038

+Total malnutrition is moderate and severe malnutrition combined.
#Figures in the table represent percentages of stunting

There was no significant difference (p>0.05) the number of stunted children from coffee

growing households (28%) and those from not growing coffee (27%).

A study by Mugo (1995) in Embu among tobacco and non-tobacco farmers also indicated
that children from households not growing tobacco were much more malnourished

(stunted) compared to those from households growing tobacco.

These findings also agree with those of a study carried out in Western and Nyanza
Provinces (Kenya) among rice farmers which found out that malnutrition especially
stunting and underweight rates were higher among children from households not growing

rice compared to those who grew rice (Niemeijer et al, 1985).

Boys were at a greater risk of being stunted as compared to girls as shown in Table 5.2.
The prevalence was 59 and 50% for boys and girls respectively (Table 5.2). Severe

stunting was significantly higher among boys (30%) than among girls (21%) (p<0.05) in



both types of households. This could be due to the fact that boys tend to go to play far

away from home and. therefore, there is a high chance of missing some snack.

Table 5.2 Distribution of children by sex and levels of stunting

Malnutrition Boys Girls Significance
(stunting) N = 185 N = 165 (p - value)
Total malnutrition (59) (50) 0.064
(stunting)

Moderate (<-2SD) 53 (29) 48 (29) 0.109
Severe (<-3SD) 57 (30) 34 (21) 0.011

*Total malnutrition is moderate and severe malnutrition combined.
*Figures in parenthesis represent percentages of malnourished children

5.4.2 UNDERWEIGHT

Table 5.3 below shows the percentages of underweight in the study area. About 35.1% of
the children in the location were underweight. Table5.3 shows that only 9.1% of the
children in the study are were severely underweight (Weight for Age of <-3SD). About
26% were moderately underweight (between -3 SD and -2 SD). The prevalence of
moderate underweight was not much different from that obtained from Eastern province
which was 25.7% (KDHS, 1998). Severe underweight was higher (9.1%) than the figures
of 6.6%.

Table 5.3 Distribution of children by levels of underweight

Malnutrition Underweight Type of household Significance
(underweight) in the location (p - value)
N= 350
With coffee  Without coffee
N = 175 N = 175
Total malnutrition 35.1 23.3 38 0.0491
(underweight)
Moderate (<-2SD) 26.0 26.0 27 0.0509
Severe (<-3SD) 9.1 7.3 n 0.0190



*Total malnutrition is moderate and severe malnutrition combined.
#Figures represent percentages of underweight children.

There was no significant difference (p>0.05) in moderate underweight among coffee and
non-coffee growers but there was a significant difference (p<0.05) in severe underweight

among coffee growers (7.3%) and non-coffee growers (11%).

These findings on underweight were also similar to those of a study carried out in Western
and Nyanza Provinces (Kenya) among rice farmers which found out that malnutrition
especially stunting and underweight rates were higher among children from households

not growing rice compared to those who grew rice (Niemeijer et al, 1985).

Table 5.4 shows that boys are likely to be severely underweight than girls. This was so
probably because girls remained in the kitchen with their mothers and ate while cooking
and also during meal service. This was confirmed during the focus group discussion.

Table 5.4 Distribution of children by sex and levels of underweight

Malnutrition Boys Girls Significance
(underweight) N = 185 N = 165 (p - value)
Total malnutrition (41) (28) 0.039
(underweight)

Moderate (<-2SD) 55 (30) 36 (22) 0.132
Severe (<-3SD) 21(11) 11 (6) 0.039

+Total malnutrition is moderate and severe malnutrition combined.
#Figures in parenthesis represent percentages of malnourished children



5.4.3 WASTING

Wasting levels indicate failure to receive adequate nutrition in the period immediately
preceding the study or survey and may be due to inadequate food intake, recent illness or

seasonal variation of food availability.

Five percent of the children in the location were wasted. Moderate and severe wasting
stood at 4.7 and 0.3%, respectively. The prevalence of moderate and severe wasting in the
study area was lower than the national figures of moderate and severe which stand at 6
and 1% (KDHS, 1998). The indices of wasting were high possibly the survey was
conducted at a time when there was a series of famines. Table 5.5 shows the levels of

wasting in the study area.

Table 5.5 Distribution of children by levels of wasting

Malnutrition Wasting in the Type of household Significance
(wasting) location (p - value)
With coffee  Without coffee
N = 175 N = 175

Total malnutrition 5 4.2 5.1 0.029
(wasting)

Moderate (<-2SD) 4.7 4.2 4.8 0.038
Severe (<-3SD) 0.3 0.0 0.3 0.019

*Total malnutrition is moderate and severe malnutrition combined.
Figures represent percentages of wasting.

The prevalence of moderate and severe wasting among coffee growing households was
significantly lower than that of non-growing coffee households (p<0.05). This could be
probably because coffee growers had increased income from sale of coffee when payments

were done.



The findings of this study agree with those of a study carried out among rice farmers in
Malaysia which showed improved nutritional status among the farmers as a result of

improved income from the sale of paddy (Hazell and Roell, 1983).

For both coffee growers and non-coffee growers girls are at a significantly higher risk of
wasting compared to boys (p<0.05) (Table 5.6).

Table 5.6 Distribution of children by sex and levels of wasting

Malnutrition wasting Boys Girls Significance
N= 185 N = 165 (p - value)

Total malnutrition 4) (5) 0.038

(wasting)

Moderate (<-2SD) 8 (@ 8 (4.8) 0.059

Severe (<-3SD() - 1(0.2) 0.037

+Total malnutrition is moderate and severe malnutrition combined.
*Figures in parenthesis represent percentages of malnourished children.

Generally the nutritional indices (underweight, wasting and stunting) indicate that there is
general malnutrition in the study area. The levels of co-current and chronic malnutrition
are even higher than the national and provincial figures as shown in the 1998 KDHS and

as reported earlier.

A study conducted by ITDG/ANP (2000) in Tharaka District also showed general
malnutrition in the area and worse among food insecure households but the rates were

slightly lower than the findings of this study.



Nutritional indicators indicate that more children among non-coffee growers were
malnourished compared to the coffee growers because most of the coffee growing

households were food insecure as observed in chapter four.

5.4.4 NUTRITIONAL STATUS OF CHILDREN AND FOOD GATE KEEPERS
5.4.4.1 Food Gatekeepers - Decision on land use

In the study area, in close to three quarters (71%) of the households, the husbands make
decisions on land use while in 18% of the household wives make decisions on the same.
Other family members (mostly parents-in-law) make decisions on land use in the rest of

the households.

There was no significant difference in the number of households where husbands make
decisions on land use in coffee growing households and in non-coffee growing households
Significantly there were more wives making decision on land use from households
growing coffee (63%) than in households not growing coffee (37%) (p<0.05). More
households growing coffee (76%) than non-coffee growing households (57%) had other

family members (parents-in-law) making decision on land use.

Among households where husbands make decision on land use no cases of moderate and
severe stunting were reported, but in households where wives (22%) and other relatives
(19%) make decisions, cases of moderate and severe stunting were reported. This could
be attributed to the higher levels of formal education among males than females which

helped them make decisions and that parents-in-law (male) had much more experience in



farming than their children did. The ANP/ITDG (2000) report in Tharaka Nithi had similar

findings.

Among all households where parents-in-law make decision no cases of wasting were
reported. However, in households where husbands made decisions on land use, levels of
moderate wasting (2.9%) were reported. In all situations cases of moderate and severe
underweight were reported except households where parents-in-law make decisions. No
cases of wasting reported because wasting is periodical malnutrition due to seasonal

inadequate food intake, recent illnesses or variation of food shortage.

5.4.4.2 Food Gatekeepers - Decision of Food Use

Most households (84.4%) visited reported that wives make decisions on food use.
Households where parents-in-law make decisions on food use were more (9%) than
households where husbands make decisions on food use (6.6%). There was, however, no

significant difference between the two (p>0.05).

More households not growing coffee had wives making decision on food use (78%)

compared to households growing coffee (74%). More parents-in-law among coffee

growers (67%) make decisions on food use compared to those not growing coffee (59%).

The prevalence of stunting in households where husbands made decision on food use was

high (22%) than in households where the wife or parents-in-law made decisions on food
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use which was 19%. This was possibly because men channeled the money earned into

alcohol or other non-food budgets.

Wasting (2.6%) was also reported in households where wives make decisions on food use.
No cases of wasting were reported in households where husbands and parents-in-law
make decisions on food use. Underweight was highest (23%) in households where
husbands make decisions on food use. Wasting was probably in households because the

survey was conducted at a time when there was a series of famines.

The findings are similar to those of the Embu study referred to earlier by Mugo (1995)
among tobacco and non-tobacco farmers where nutritional status of children in households
where husbands and parents made decisions was better than in households where wives
made decisions. The study attributed the difference to the fact that parents were more
experienced than their children. Similar findings were also reported by the Tharaka District
nutritional survey by 1TDG/ANP (2000). The result of this study are also the same,
bearing in mind that the Kamba, Embu and Meru communities share similar cultural

traditions.

Households growing coffee showed low levels of malnutrition because of a similar reason
that parents-in-law were much more experienced on land and food use than their children.

The study by Mugo (1995) in Embu also had similar findings.



5.45 NUTRITIONAL STATUS AND HOUSEHOLD SOURCES OF INCOME
Table 5.7 compares nutritional status and sources of income.

Table 5.7 Distribution of households nutritional status and sources of income.

Nutritional status Sources of income
Salaried Sale of Casual Business
employment livestock labour N =44
N =48 N =13 N=70
Underweight Total malnutrition 35 31 56 30
N=350
Moderate (<-2SD) 31 23 26 30
Severe (<-3SD) 4 8 20 0
Wasting Total malnutrition 5 8 7 10
N=35()
Moderate (<-2SD) 3 8 7 0
Severe (<-3SD) 2 0 0 10
Stunting Total malnutrition 56 84 64 58
N=350
Moderate (<-2SD 29 69 32 31
Severe (<- 3SD) 27 15 32 27

*Total malnutrition is moderate and severe malnutrition combined.
* Figures represent percentages of malnourished households.

Underweight was highest among households which got their income from casual labour
followed by salaried employment while the highest number of stunted children was from
households who got their income from sale of livestock followed by casual labour. This is
possibly because the livestock were sold in the events of extreme starvation. Wasting was
highest among households which got their income from business followed by casual
labour. This could be because income from causal labour and business is seasonal
depending on different situations and so is wasting which is periodical malnutrition. It

could have also be because income earned was not put to food use by husbands.



Households which got their income from casual labour reported poor nutritional status
because the income was uncertain and the rates were low as seen in chapter three

implying that the households could not purchase enough food.

The findings also compare with those of a study carried out in Limuru among workers of
Brooke Bond tea estates which found out that money earned from salaried employment
was insufficient to purchase food thus the poor nutritional status reported (Kinyingi,

1989). It could also have been wage employment was not put to food use by husbands.

Similar still, the ANPMTDG (2000) report in Tharaka Nithi found out that most
malnourished children were those from households occupied in casual labour and sale of
livestock. It is, therefore, clear that income has an impact on nutritional status because it

determines how much and what kind of food is purchased (ACC/SCN, 1991).

5.4.6 NUTRITIONAL STATUS AND MORBIDITY
Malaria, diarrhoea, colds and flu were reported as the most frequent illnesses. Table 5.8

compares nutritional status and morbidity.



Table 5.8 Distribution of households by nutritional status and illnesses.

Nutritional status Malaria Diarrhoea Colds and Pneumonia Worms N=10
N=205 N=22 flu N=97 N=12
Underweight  Total malnutrition 40 37 26 25 33
N=350
Moderate (<-SD) 28 23 21 16 33
Severe (<-3SD) 12 14 5 9 0
Wasting Total malnutrition 5 3 0 0
N=350
Moderate (<-SD) 6.3 5 3 0 0
Severe (<-3SD) 0.7 0 0 0 0
Stunting Total malnutrition 56 59 45 59 100
N=350
Moderate (<-SD) 31 32 25 9 50
Severe (<-3SD) 25 27 20 50 50

~Figures represent percentages of malnourished households.
#Total malnutrition is moderate and severe malnutrition combined.

Still more children among non-coffee growers were reported to have been sick in the last
14 days preceding the survey than coffee growers. A higher number of sick children
among coffee growing households (77%) were treated in the hospital than those without
coffee (59%). Among the children who were ill 14 days preceding the survey 1.2% were
moderately wasted (1.2%). About 10 and 11% of them were also moderately underweight
and stunted respectively. The possible reason could be because August is rather too cold

and that the area is high.

Overall morbidity did not differ among coffee growing and non-coffee growing
households. This could be because the households are mixed and the fact that the area is

affected by the same factors causing disease.



Food insecurity results in inadequate food intake and also contributes to disease and death
(USAID/MACRO/IMPACT, 1996). This explains why nutritional status is worsened by

disease.

From this, most households that were food insecure and had poor nutritional status
showed high levels of disease and infection. Mwadime (1992) also found the same results
in a study he carried out among rice farmers in Mwea where households which were food
insecure and had low nutritional status also recorded high levels of illnesses most of which

were not treated.

5.4.7 NUTRITIONAL STATUS AND MATERNAL EDUCATION
Results in table 5.9 shows levels of malnutrition (underweight, stunting and wasting) and

maternal education in both types of households.



Table 5.9 Distribution of malnourished children with maternal education

Levels of malnutrition Maternal education
Not attended Primary Secondary? Post
school education education secondary
Underweight Total malnutrition 1 46 37 1
N=350
Moderate 0 17 8 0
Severe 1 29 29 1
Wasting Total malnutrition 0 0.4 0 1
N=350
Moderate 0 0.4 0 1
Severe 0 0 0 0
Stunting Total malnutrition 1 89 50 1
N=350
Moderate 0 48 25 0
Severe 1 41 25 1

*Figures represent percentages
*Total malnutrition is moderate and severe malnutrition combined.

Results show that most malnourished children were from households where the mothers '
had primary education and below followed by those of mothers who had secondary
education. Minimal malnutrition was reported from households with mothers having post-
secondary education. The most common form of malnutrition was stunting which was
found to be among children of mothers of primary education and below. Malnutrition in
households where mothers had not attended school were low because the percentages of

these mothers was also low compared to other levels of education as in figure 3.2.

Similar findings were reported in the ANP/1ITDG (2000) report in Tharaka Nithi and
Mwadime (1992) report in Mwea among rice and non-rice farmers. It is, therefore, evident

that improved maternal education has a positive effect on nutritional status.



It is clear that nutritional status improved with higher levels of maternal education. The
observations made here could be due to the fact that mothers have nutritional education in

terms of food choice, preparation and child-care practices in addition to better nutrition.

5.5 CONCLUSION

From the observations made in this chapter, there are generally high levels of malnutrition
in the study area and also in both types of households even though the levels were higher
in non-coffee growing households except for severe stunting. As discussed earlier, boys
are at a higher risk of being stunted and underweight than girls. Maternal education and
decisions on land and food use among others are also seen to have an influence on

nutritional status.

It is suggested that household members should improve on formal education, maternal
education, and generally nutritional education. Income generating projects should be
initiated and supported to improve household income because poor nutritional status were
reported in households which got their income from casual labour. Households not

growing coffee were also encouraged to do so.
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CHAPTER SIX

TEST OF HYPOTHESIS, CONCLUSION AND

RECOMMENDATIONS

The hypothesis that “there is no significant difference in food security and in prevalence of
malnutrition of children aged between 6 and 59 months in coffee and non-coffee growing
house-holds in Kathiani Division of Machakos District” is not valid and is thus rejected.
The results of the study have shown a significant difference in food security and nutritional
status with the non-coffee growing households being worse off that the coffee growing

households.

Food insecurity and poor nutritional status is worsened by large household sizes, low
levels of education, unreliable sources of income and other socio-demographic and socio-

economic characteristics.

Despite the fact that small land holding, low productivity, low purchasing power have
worsened food security and nutritional status in lveti location of Kathiani division, coffee
growing has shown to slightly improve food security and nutritional status by improving

the purchasing power of households. Coffee growing should therefore be encouraged.

RECOMENDATIONS
The following recommendations were made towards improving household food security

and nutritional status.



(a) Income generating activities which do not require large land area should be initiated to
improve household food security and nutritional status. They should be supported by
communities, government ministries or other organizations.

(b) Buyers of harvested coffee should increase the prices so as to improve household
income. Households without coffee should be encouraged to grow coffee.

(c) Members of households should be encouraged to rear livestock especially cows of
improved breed that will not only increase the volume of milk but also provide manure
which will in turn increase crop production. This should be accompanied with
nutritional education.

(d) Sale of own food produce immediately after harvest should be discouraged because at
this time the prices are low.

(e) Efforts to improve nutritional status should be targeted to households members with
small land holdings such as supplementary feeding to selected groups.

() Household members should direct income from sale of cash crop and other food crops
on food rather than non-food budgets. Nutritional education can help achieve this.

(g9) Control of diseases and infections such as treatment should be done because diseases
and infections have shown to have negative impact on nutritional status.

(h) Further research is recommended in maternal education and nutritional education in
general Research can also be done to establish the nutritional status of adults in cash
crop growing area because this study considered the nutritional status of children

under five years.
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APPENDIX 10
QUESTIONNAIRE

UNIVERSITY OF NAIROBI

FACULTY OF AGRICULTURE. DEPARTMENT OF FOOD TECHNOLOGY AND
NUTRITION

UNIT OF APPLIED HUMAN NUTRITION (ANP)

A STUDY ON COMPARISON OF FOOD SECURITY AND NUTRITIONAL STATUS
OF COFFEE GROWERS AND NON - COFFEE GROWERS IN KATHIANI
DIVISION. MACHAKOS DISTRICT

INSTRUCTIONS TO THE ENUMERATOR.

EXPLAIN TO THE RESPONDENT THAT THE INFORMATION IS FOR THE
PURPOSE OF RESEARCH BY STUDENTS FROM UNIVERSITY OF NAIROBI
AND THAT IT IS CONFIDENTIAL. ENSURE THAT YOU INTERVIEW ONE
RESPONDENT AT A TIME. INTERVIEW HOUSEHOLDS THAT WHICH
CHILDREN AGED BETWEEN 6 AND 59 MONTHS. IF A HOUSEHOLD DOES NOT
HAVE SUCH A CHILD, SKIP IT AND MOVE TO THE NEXT. CIRCLE AS
APPLICABLE UNLESS OTHERWISE INSTRUCTED. FILL ALL THE RESPONSES
IN THE SPACES PROVIDED. WRITE CLEARLY AND LEGIBLY, USE PENCIL
MARK ONLY, AND ERASERS WHEN CORRECTIONS HAVE TO BE MADE.

1. Identification

Location Sub-location Village H.Hold No
Name of interviewer Date of interview
Respondent’s Name: Sex: Relationship to HH head:

Marital status of HH head I=Married 2=Single 3=Separated/divorced 4=Widowed
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2. Record the following information for all household members

S/No. Name Sex Age Religion - Education -  Occupation - Brings
I=male (years) codes- codes - codes money to
2=female HH

1-YES.
2=NO

1

2

3

4

5

6

7

8

9

10

n

12

13

14

Education Religion Occupation

Icompleted primary I=catholic 99=preschool

2=attending primary 2=protestant 1=houscwife/famiing

3=attending secondary 3=Musiim 2= Herding

4=completed secondary 4=others (specify)  3=business/self employed

5=post secondary’ 4=student

6=preschool 5=casual labourer

7=not attended school 6=salaried employed

8=not completed primary 7=housewife

9=not completed secondary 8=farming

3. Source of income

What are your sources of income (circle as appropriate and mark * main source)
I=employed 2=livestock farming 3=Business 4=crop farming 5=casua! labour 6=cash crop growing
7=mi\ed farming 8=others (specify)

4. About how much do you earn per day/week/month?

5. Do you own any of the following?

Jtem 1=Yes 2=No
.Radio
.Bicycle
plough
Wheel barrow
.House Own
Rental
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6. Type of housing

Record type of main roofing

I=grass thatched 2=Makuti 3=corrugated iron sheets 4=tiies 5=others (specify)
7. Record type of floor

I=carthcn 2=\vooden 3=cemented 4=others (specify)

8. Ideal household - check items for ideal household

Item Check (tick if available)
Refuse pit

Hang line

Dish rack

Kitchen garden

Bathroom

Latrine (Pit)

Latrine (VIP)

9. Food securin' and consumption patterns

Do you own land for cultivation? I=Yes 2=No

10.How big is the land____ acres 77=Do not know

11. Of the total land what portion do you grow food crops?____ acres
12. Of the total land what portion do you grow coffee plants?_____ acres

13. What agricultural tools do you use when cultivating (tick w'here necessary)

Jembe

Fork jembe

Panga

Hoe

Others (specify)

14. Do you use fertilizer/manure for your food crops? I=fertilizer 2=manure 3=both 4=none

15.  Let me know how much food you purchase per day-

Food Amount

16. Does your crop produce last to the next harvest season? I=Yes 2=No

17. (If No) how do you obtain food before the next harvest?



1= Government food 2= Food for work 3=Purchasc 4=NGO food/charity 5=Remittances (from
relatives) 6=otliers (specify)

18. Do you do anything to prevent food from spoilage? I=Ycs 2=No

19. (If Yes) How do you do this and let me know for which foods

Method Food

20. What methods do you use for storing your food produce? (tick all options mentioned)

Granaries

Baskets

Sacks/baes

Drums/bins

Others (specify)

21. Who makes decisions on land use? I=husbnnd 2=wifc 3=others (specify)

22. Who makes decisions about food use in this house? I=husband 2=wife 3=others (specify)

23. Who decides when to use the stored food? I=wife 2=husband 3=others (specify)

24. Record the crops grown in the last 12 months, the amouir, that you harvested and how it was used

Crop Acreage Actual Q Expected (Q Q given Q Cash Q of food
harveste  Q(Kgs) sold  out as gifts consumed earned remaining
d (Kgs) (kgs)  (Kgs) (kgs) from food  in store
crops

Let me know why you could not get the expected amount
1 2 3

25. How far is the nearest produce market where you buy most of your foods?__Km
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26. Please let me know what type of livestock you have and their numbers and how many you have sold or
have died in the last 12 months

Livestock Number Alive Number Sold Number Died

27. Do you have access to animal health services, e.g. Dip tank, vaccination___?
I=Yes 2=No

28. Let me know the foods consumed in the last 24 hours in this household, their amounts, ingredients and
the amount served to the child and leftovers

Indicate name of child Serial No
Time Dish Total vol.  Amnt of Name of Amount Amount of  Amnt of
of dish ingredient ingredient served to food left consumed by

in family child over the child
meal

Break-fast

Snacks all

day

Lunch

Supper

\
29. Morbidity

What is the most common sickness among children aged between 0 to 5 years?
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30. Inyour opinion, which sickness cause more deaths than any other among children of 0 to 5 years in this

community?

31. For the past 14 days, has this child had an)’illness? I=Ycs 2=No

32. (If Yes) what was the illness

33. Where was this child treated? I=homc 2=hospita! 3=traditional doctor 4= others (specify)
34. Has this child received all the immunizations? (confirm from the health card)
I=Ycs 2=No 3=child is below 9 months

35.  Anthropometry of all children aged 6-59 months in a household (confirm age from the card)

Household No. Date of weighing

SIN Child  Child's Sex Date  Agein  Weight Weight Height Height
No. Name of months 0.1 kg 0.1 kg 01G<1 0.]c.m
birth

MUAC
0.1 mm
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Appendix 2.0

QUESTIONS TO BE ASKED DURING FOCUS GROUP
DISCUSSION

() What changes have you witnessed since coffee growing started in this area in terms
of: (a) Household food availability?
(b) Household income?
(c) In income controls?
(b) What are the major sources of household income in this area?
(c) In your own opinion whom do you refer as rich?
(d) What would you say are the factors affecting food production in this area?
(e) Please can you remember the last time there was famine?
() Was it severe? Was it given a name?
() What foods were consumed during the last period of food shortage?

(h) Who supported the households which were food insecure?

(i) How do people generally cope during times of food shortage?

(1) What months of the year are the busiest and what activities do you do?

(k) What are the common problems experienced by children under five years here
terms of:
- Food availability

- Morbidity?



APPENDIX 30
FOOD COMPOSITON TABLES ( next pages)

Source:

Kirschmnn, J.D. D,,,,,.e, J.L. (1984)
New York, pp 239-283

McGraw-Hill

Book Company;



lijii «
51 "1
1

m

-1

offij .,

lIBg,

fiol
Iii
I*

NI nm Tins  sin

r——-—.hv-r__'

IBV V/\VN:B«U)C?J I‘BW

= —

3 @O VAYNI & U X3T 3 3877

VI,

i i 1

ii-
1L

mil

in:
| VN

®gifl

1ui *
ii'S

111-

111-

vV 'li

(i it g Witk

UjlJi US'S

JJO*

')

h,

fl If H” |

'11

 TTTIVSZZITIFINTTHTITH T

Jf ia-1 11V 14aS° 4f..f,, APy gm
o“offf] |3|q)| -risLGIl *ﬁ

T

1% 4 *=SS
¥S« 1 5
'o'ss 13¥15
[

1% *
183,

Imj «a

1118

£=283

MISS MSI*

1jj?*3
1«1 1SS| =

-- 1S3

iass=

TRt &
b~k

11'S1

1=13S
"g dire»

1 %«

[

u-ur»a
*s /iS5 7

ft = shmt.

"sS38
isi 25 1j118
1*1S? 1ng 1§

1101 Jrm

111
I-i
1751
I

* o'y
-8C

i°sire °i:fi°

icais.i

10%z%1 =ssi =

hize¥ 3s8ss

|-go3 . .

1=1 1 i 00- X0
ke11nl . Bg=
1eii; 1 Puly
lei 1*1 | 1k=j
1c11%1 =8SS 1
UOUHPs orgoe
=H¢* =
. 188
1*11~n1 Ol-

18S1“1 11me*°

Po

is 119K iliicd " g »>50n D

ws. o M

Wj

*s, NiM

DR8I n

@t "y 283 WM

Mmb 8s iR«

D, .

s a -

iig

- 2
Ha

L 1p

Pa*My. poc
ur scotch

M
5 P

wZ

Bum. new

Y Girdadi
Mbciphl
A
iN
a
Swiw

m. cM

g

Ra ..
linnii
»a

ajop

2 g g SW

111

>
0
D

«"SSl 05foao bk Y

8

8

IIA NOILO3S

NOILISOdINOD 0003 10 JTAVL



TIM

o
v

B35 thvN3—0°30QT 33

IN'sS

ugas

lonfy 781 5! M215

«a*agj "Sa!
“iim " Cg
«I'M

U5 1S'si "'la
HI- oo m T
111°

1138

i*isa ee
i-i ' 11-a°
1119 Mil*, 11*%jp

> 1111* £7°5*

® iuir 11"8S

1?@ i_ 1{« gl uuB

M- diii* iiuvid
1gti« i-viallNl-

LM s

*M5 1115n]
1uMCr-oi“»!
eriju 111ssg
rsr ii)sS

| MJM111

1°11° 1ljooo
1¥11%* |1 1S3°
1°1 1° 1110°°
ulfs mqg=
111" vy »

..... o
el

01 1
| Ol i ° 2aie0

Mill Tiiiti

ic11: iiisag

1111 MillO

0 [e]
2 SP mtuwiv

1p* =+ »

°2° 58 S
aiegg :{&
32480, Woww
th*=5 4 on
li)lsapal'n()?

iieg8jp™W

8 N VO oy

Vfr!

ANOQ T

NOILISOdWNOD dO0O04 10 FI1gvL

w“owy



11 m 11

S«22j

*e

1 11 1

S-SSS 8552 s

S2K13 355y

! r" ' v

5ft15528!
!

11 iiiii,
I
11 M il

f %ts
£5 SSiII!
§* &{°fn
is 85*1
Sg____

?S I1Ss”®

1 Mil

fM—2*s5
*I 5558
is »SES
la lcalS
”s 138*
a" ?*«?
5% 3282
ii *282
Ss8 5%5£
58 5iii
;g% =572
K¥ s225

5285

JB33

s*i 5288

nis'o2§

62.25? j«S8e

Ppiiiio 11111

Mill 1111

“2*'is $285"

'sMM iiSSs

SSSgS 8*Ss|

5»«*s 58533

Sss»l
isill sis88§

Mill Mill

«SSl= 2**51

ssisi Sssis

SSSSS 12585

5sis3 55=1*

8225* 3*225

32232 22228

ay0§s s2535

*355* 58122

MUM - »

wrrijl §2%53

MM Mft-
- %28

u»m- a
taSs-'

A 3el

-jsa
inci M- ¥
INEItes, sy ag=
fftf29 SRS

2sal5 85855

«8237? 3aS«h

__u-HH 11

R

rjcu>n
m"SS*

“sbs

>n «a
"teas

b iij

S*38

© €0
3%«
SEh®
s**s
sas5

8ssj*

8ky
5578
 58n
BEETS

—Mt
"ass

*S*S

0jiM j.UOJ

‘5385 a-ssr(
28 lsy

n ft <k
"*¥8*S V - n

P«

R»,sa !
»3'S5
S1'*2
ysisa
j;<'53
ET%T@

*s lai
ina { s5-
W91a»

00 luoj 1d1 1la

ijS183 18-18

1"11s» 'S8l 3

b*1s*

55053 9SS-S

5a'38 18SI 3

*Grgp 17770
(%135 1SS=*S
5S'i5

n21i0: .
B » i

, 15if13
31S

1S53 13«Sg

xg5.,, 1aS8g

=5"S2 I*'S

il'5g 18713

A1

\
L i

i’ »y" jis5°H
8'"mS1 M ill
1'11lis=iS 1s3.3
v lis 25
L1121 55593
10,»5|8 1 S*Sis
Ll i 5g1*
1°'*isi 58518

¢ M.1S1288

1-"1i1l 8888%

- Ble—
*A 3 5

|1s38]
“o @S Ssos|

" 1ad 53381

1-38S1 sgis;

1-“2s1 888!*

"*%2g8' aasaw

5=g=' 1518*

2S=*r 5s*8*

21 22223
W EMW 50508
priG W sghg*
1:SS85 . oo

»*

:s5is5

-»»
'3«ci' :Jﬁ,!%
'«*SS* i*te3f
Sis si

*Nn232

'3-2515M88

o
c
(=7
%)
w

-

p

o=

o=

MH9IM

IM

BVM VI

INAWHVI,
Smm

ri<esaibgn)
Ainarm

Awtn

MNW
Ml

<Su

M

Wiy

heavy

B0

Sour cirani

v
ririlil

I@ﬁﬁh

rsn»;;l
Fynprrefc; (
fIMlacl. ¥

»m |

lji flitre |

v o

Sg» o

s -

s003 O

(=]

NOILISOdWOD 0OOrdd4 40 IT'IHV T



1111

S!88§

1111

SSS5

1111

1111

1111

1111

MM

1111

SESS

1111

28i §

MM

1111

MM

1111

1111

11M

1111

1111

MM

11111

SISIS

11111

iirs

Mill

11111

11111

m 111

1M1

I 111

§!888

Mill

2E82S

S« g

uu—
KW

I«g
I CCS
1sj%
15cs

1362

1s-jj

“RS%

10101

Sa'BB

MM1

lal5*

Mill

5°1l s

0o |0]

11rrn

11 n

*» 118

1SM 1

81 111

M IM

S»Sfa

1M1

'M S

1 n

Mill

1°8SS

12°8-

io,,i'2

18*18

1111

“Mill i i

M 'S 1'_8"S

“HEEE 1 i

iMS' s'5°]

LR e 101

CIL I 1 11iii

C1ll 11 ii 111

“Mill o111
“HIE N i 111
*11111 iii 1
SIMM i 111
-Mill Mill
EUONE L i

P e g to*

g

orh



riri

0000
asss

0000

ilis
?2S*3
[

2885

11 11
1111
3133
1583
5533

33s3

1111
1111
11 11
533=
8838

§833

8881

IM 1

;in

1111
ss|i

jses

Sail

385s

1111

5383

1111

[FER
Mil

i1 8 5

Ml

§838

818§i

5583

5885

1111

1111

1111

asss

=355
5335

5853

1111

ijfl

11111

55581

11111

11111

53=3!

§S2 22

11 i i

wo
oo
mwo

11 i i

Mill

51355

M il

111 11

55353

35558

38555

55*31

M 1

0600
5 - me m

33355

11111

Mill
§8p3d
38885

3s51s

1

iiaas

55882

55885

[N

§8§333

11111
11111
83883

38383

ssasg
33553

111 m

31~ 8

11111

N
N
»00
N
“oo

S§588§

s581§ §3281

SIS"!

58353

11111 M M 1

J111

°5%a

0BRN

“33*

°?B8

°sfi=

*+88s

“88§S

“5§8
“g3g_

as*

oM 8

fill

JJjil
0- -
v e

as ia;

8-1 ga
*9'j8

S$° 183
s- 155
8-1gS

S-1gs

8*1i"

.81g5

GVaB L
a~1gs

ruigg

iliu
8*330

5875

a-ss;

1s*3 =
gagsa
aaa:*
jSBgi
Foxoior

S2as8

SS»g2

WSS

2-SS-

aaiga
Ii%1m
8 =8*5"
8=283

asigs

sssga
S”a83

8sit-=
'25»3S
5*335

las 1a

Y« Cfir

's-ssl

|lhs55"

1:Clal

1S «i*1

101181
"6=31"
'8 'SSS
1°S*g1
's'33"
'C'551

Trge!

v “Sgs™
1S-sa$
‘"588"
'slag’

12 11is1
in

it

?w

jadije

“Hb?

0g.oo

°2?S~

“8*g8

° Siftifi%

°888a

§8|

OiftNM-
Ss =g

°l:s!

“883%§

000b —
sa-'s

*338

°88gg9

°'S8»

“833*

“5335

“i8aft

“88S3

“S88*

*3SS3

“=38g

“888i

wigge

°-99s

+555=

“§8ia

“8§335

“133a

»i

j5

1 11

o
o

1:is2pal

38

*£8

Unondi

lined
Apple

Appaca,

unw

OOCOTODRAONYVYSTOD

*ad
ApncM

Avocado

Bfcjetoarrm

CharriBS

Qranbarda*

Oau«

ft

P

Grapan,

110

t g- Kob



Ifcv?

8552

ig*A

uv

S§522

Q
>

55*2
il
5SS5

825*

izil

iMH

iais
s*Ss
m -

5*88

rill
5*5*2
sSfikSi
£57?; =
eSSI*
Mill
aria's
Vil

HUS

lesil
Ss*1?
55-53
I'ail
1*8§78§
i1l i
*5522

3*33-
His.
iefi2
ilsil
22222
21821
HU*
22532
55i -2
8353

?5-3S

am

OMMM
UM

111-

oW N *

«tw

°sS“ 8
K

NoS

b

B«N;S
il

t]i
=al 8S
$3 1M»
ssl |s
181 gS

*“58s

" 1ts

s*'2i

» ="M«

S~125

15=S8
§32SS

i“;2s
is”i a
p« » I it

c«as

1**5*

' “

sg

22Cr»i

t2=53
11j 8%
52225
'55=-
's»as
54g-2

ngst

S”i2%a

ssfekci

-sia-c
-~8s*l
1" 1sM
a"so9ci

o s
e

wowg
5°2*8*

oa-nw
Z5%=

ses
1- 11 Cl
1121£1
-1t's’
101i=]
i

i®iisi

AKIODNU

0O —uo

°s=r

“ZkrY

°8ss®
°gs2“

00-—o0
(N

°SS=t

11131

°sss”®

°81s4

- 1584
°' Sis

o £*i

o - NMs
°;81j3

-e SS*

°a'sbhs

‘o

"0 o=

°q

oz

o

Hictuuy
num

WacadMni

P—nis

Punul

Pocana

Pb» nut*

Punnh*
-wash

SVerw

--E-;--m- y “5*':]' I\I
Mdt

‘et *

NOILISOdINOD @004 40 F1avL

IIA NOILD3S



mfi .i!ﬁf m \ If Pl i, o !I: [l |

f
o
i
1111 1111 11121 m u jiii JIJIY i ejjild 3333 = 1 1 i 1 UaMura
« i . « 0-O0Qia - [e2
1555 s=2a =858* aaals$ ass aui as za;gs *§385 8*32 M e ® KM
1111 1111 11111 11111  (11* 1%1 iiiss  «igrar | i~s .M ¢ ke Mam
W ists ' 31 W55 1 o™
00O0- . . - -
1111 4, S1922 ¢ . g, issttisi OMORE - Y3 T KoMam
=81* SRMSSX i*i*g U itt °3sa 1sI HU ssjsa *3e5*N ot ghy Y i ® 4 iMkt
1110 1110 e o 11221 111° gy dlzts N itn-i clsis 5 2 o ow
- W- » -3 .
Srsh *y,*x2x £5321 “r2* rr2s 2873S clxmsbl “515“ £ ! Momi
° KT “
grxx 'xgp 25xpp SUS2| §ss Y Xxux s“+*85 i"8-:s °825g ¢ o L,
- . ‘H 0 a
8**5 225 55822 tm t <1§= 1'1gx 1%813 133181 4 g . * kAo
- UMtMm
aat* ~ssa a28* = s228§s °S5* 5*'i5 E;EZ.* 1S18cl wyins £ gl 5 1 C™
. P u Mung Man
8§1ls isa s?a;8§ asasa “ir s»i is SBSSI 1sBS3' 08sic * a
. - =jg*“ oaaa » OQuoo -
1'8* i=*8 1Siil S3s1§ 19 *s *x.f£f= S s S ~ 5 3 -)  MuMoom
L A T T T T R O O SO i el 1;1 e ° o Mars.
==ris lists el Ll erzse o5 N
X N
SS*SS 138j -1 0n x5 S & g p Otoa
*113 5888 *11*8 *-3]8 “88"
-
- . . 1SS1¥ 0 jai a Onana.
=-! s3*B 8~11s 'S 13 ~<gg1 ' 19s 18-88 B , 181 - 8 p OnanagEan
. M-UM-—— 0>»]jo - * Oniom.
Lege %82 sBl+8 *1128 1sb 3'CBt ss|3 o » _ s 8 P
. N - - =
1111 111 1 M M 2 s« e ol | = £31 g* , ..ys igsSs-i =838] Jfra 8 p Parlay
Chew- u \
1111 1111 11111 1011 oML =Sl gx 38733 1-6""w 03338 a g g p Parangn
it MoX Pat*. 7 «an
“ g -as R L e kg - LT
22»i g~18 Sill'5 83228 s as | =rrss grs  ® s 5P
m Paw. spit
1111 1111 11111 M il [ 13138 iiscs 11111 =1lsus S 2 2 p CMp
. . . e 8 % . Pspp-s.
sss- tin 22152 §28*2 “gow *uw*gu SSC '5 i1 * t is i P
0go0- ) " 3
*81* 2888 22218 °°28 ¢ a-i ss 18755 1ssg§s' ~TI*3 & v @ p
in
LV T T T T R L N A B A 1=11*1 wgung £ ° = 8 ; PshaaM
) o > om o« M u
Ml 1111 111 m i i i no1- frric 11 - - 1S 1j*1 °i.ssa g s
.-
0- *- o0 B PMobaana.
1001 Ml (B R B 111 u -sis; VRN | -£5s1 - Mos o, [
- L
u u-

o Ki— —b . . .. . u Poiato. batang.
B30T 28222 8T ceer smaoee e TS0 0 3 T



APPENDIX 4.0
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Figure 3.1 Map ofMuchakos District (Kenya), with Kathiani Division shaded.
Source: GoK, Machakos District Development Plan, 1996.
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