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ABSTRACT

Kenya’s economy is highly dependent on agriculture with maize being grown nearly in all parts
of the country mainly under rain fed environmental conditions and is a food for 98% of the
population in Kenya. With most of households with area dependent on maize production, this
raises a need to raise income to purchase other food to diversify their diets by selling the portion
of their maize produced. This will prove a problematic with the region experiencing a decline in
production. Inadequate dietary diversity is a principal cause of malnutrition which amplifies
health risk such as stunting and wasting. Their diets are mainly derived from the staples foods
which are rich in carbohydrates but low in vitamins and minerals. Lack of nutritional awareness
and education for those who prepare food among rural households make them believe that they
have consumed enough food without taking into account the dietary requirements. Incorporating
food groups with high micronutrients like animal products and fruits can improve the quality of

diets through increased dietary diversity.

The purpose of the study was to establish the determinants of household dietary diversity among
smallholder maize farmers in Uasin Gishu County of Kenya. The specific objectives were to
estimate household dietary diversity status and to determine the various factors affecting
household dietary diversity. A semi-structured questionnaire survey was employed, with a
multistage sampling procedure undertaken to draw 384 farm households. Descriptive statistics
was used to estimate household dietary diversity status and multinomial logit model was utilized

to examine various factors determining household dietary diversity.

The results from the descriptive analysis showed that average dietary diversity score was 1.9 +
0.8 SD. About 25.5% of the sampled households reported a low dietary diversity status, 54.7%
reported medium dietary diversity status and only 19.8% reported high dietary diversity status.
The findings further showed high consumption of cereals, milk and vegetables in the last 24
hours. Results from multinomial logit model revealed that knowledge of dietary diversity,
education level, age of household head, crop enterprises, livestock holding, extension, credit,
storage and annual maize income have significant and positive effect on household dietary
diversity. Meanwhile off-farm income, meal frequency and annual maize yield have negative

effect on household dietary diversity. The study recommends policy intervention to continue
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providing households with latest nutritional knowledge, awareness and training on the
importance of diverse diets. The study further recommends provision of agricultural technologies
and the promotion of the use of modern storage facilities to boost food production and income of
smallholder farmers which in turn enhances household dietary diversity.

Keywords: Maize farmers, dietary diversity, household
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CHAPTER ONE: INTRODUCTION

1.1 Background Information

Maize is a high yielding grain being grown nearly in all parts of the country mainly under rain
fed environmental conditions and is the main staple food for 98% of the population (Onono et
al., 2013). Maize production currently in Kenya covers about 1.5 million hectares out of 5.3
million hectares of total arable land, with an annual average production estimated at 3.0 million
metric tons, with a mean yield of 2 metric tons per hectare (CIMMYT, 2015). However, the
potential national average yield is estimated at 5-6 tons per hectare, this leaves the country to
relay on imports to meet the deficit (Mulwa et al.,2015). The reasons ascribed to this low yield
are soil erosion, crop diseases, unpredictable weather, lack of extension services and inadequate
fund to purchase fertilizers (Chebet el al., 2018). Nevertheless, Kenya experienced a sudden rise
in maize production from 3.47 million tons in 2010 to 4.4 million metric tons in 2018, attributed

to the increased area under production and use of fertilizer (World Bank, 2019).

Uasin Gishu County is among the leading maize producers in the Rift Valley ‘‘the country’s
breadbasket’ (Wamunga et al., 2015). About 75% of maize is produced by smallholder farmers
who occasionally sell their surpluses to purchase other consumer goods. Additionally, maize
production employs 70% of the rural population (Olwande, 2012). Therefore, any distortion in
maize production has negative impact on both household per capita consumption and income.
Maize has a great potential to enhance household income as can be utilized for human
consumption, animal feed and as an industrial crop (Njagi, 2017). In recent years, increased
maize production has been influenced by increased demand in consumption. However, about
58% of farmers’ total maize output in Kenya is purposely maintained for household consumption

(Onono et al., 2013).

Food security exist when all people, at all times, have, physical, social and economic access to
sufficient, safe and nutritious food which meet food choices and their dietary requirements for an
active and healthy life (FAO, 1996). At population level, dietary diversity is a proxy of food

security and as a true indicator of micronutrients intake (FOA, 2011). Inadequate dietary
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diversity is attributed to food insecurity, poverty and low production among smallholder farmers,
leading to chronic energy deficiencies among women and children (Eshete et al., 2018). Dietary
diversity simply refers to an increase in the number of different food groups consumed by
household in a reference time period, resulting in good health and nutrition (Taruvinga et al.,
2013). Standard dietary intake needed to meet the nutritional requirements of a person is related
to food groups consumed and the quality of diets (Abongo, 2017). Inadequate dietary diversity is
a major obstacle facing most developing countries owing to poor diversity and repetitive diets

(Mwanamwenge and Harris, 2017).

Food security implies four aspects that is access to food, availability of food, utilization and food
stability (FOA, 2011). Food availability is attainable if all individuals acquired sufficient food
quantities; while access is achievable when a household possess ample means of resources to
have food to meet their dietary and nutrition prerequisites. Food utilization bears some
components of public health; as a result, it is related to the use of essential nutrients, along with
access to portable water, adequate sanitation and energy-based diets. Lastly, food stability relates
to the ability to obtain food overtime, since food may be unavailable during certain period of
time (IFAD, 2016). Furthermore, these four aspects of food security play a greater role in
influencing dietary diversity status of a household (FOA, 2011).

Undernutrition is a stern global health issue that has not been addressed sufficiently. About 690
million people were undernourished in 2019, with the biggest proportion from Asia (381 million
people), followed by Africa (250 million people) and Latin America and the Caribbean with 48
million people (World Bank, 2019). According to Kenya’s Food and Nutrition Security Policy
(FNSP, 2017) it is reported that 2.6 million people faced acute food shortage with a global
hunger index score of 25.20% in late 2019. In spite that Kenya has been doing a significant
change in nutrition security after decades of stagnant decline, inadequate child and infant feeding
practices had led to high malnutrition. In Kenya, the prevalence of stunting, wasting and
mortality rate in under-five years’ children is 26%, 4.20% and 4.60% respectively; with 23% of
the population undernourished (World Bank, 2019).

15



In 2018, Kenya had an estimated poverty rate of 29.2% a significant dropped from 36.8% in
2015 and 43.7% in 2005 (World Bank, 2018). With Kenya been classified as a lower middle-
income country, its annual GDP per capita grew by 2.4% between 2007 and 2017 (World Bank,
2018). However, the country’s rapid population growth from 37.7 million in 2009 to 47.6 million
in 2019 jeopardizes efforts to fight undernutrition (KNBS, 2019). As a result of this upturn,
parcels of land in high agricultural potential zones are diminishing in size leading to swaying
production of food which contributes to an increase in the poverty rate and subjecting households
particularly women and children vulnerable to malnutrition (WHO, 2010). The country’s rate of
poverty is not responsive enough to agricultural production, implying the requisite for

comprehensive future growth in agricultural sector (Wamunga et al., 2015).

The United Nations Second Sustainable Development Goal (SDGs) that is “zero hunger” aims at
enhancing nutrition, attaining food security, and to curb hunger through sustainable solutions by
2030 (Abidemi, 2016). The target is to ensure that everyone everywhere has enough good-
quality food to lead a healthy life. Achieving this goal will require better access to food and the
widespread promotion of sustainable agriculture in developing countries (Obayelu and Osho,
2019). This entails improving the productivity and income of small scale farmers by promoting
equal access to land, technology and markets, sustainable food production systems and resilient

agricultural practices (Njagi el al., 2017).

To achieve the above goal, Food and Nutrition Security Strategy (FNSS), developed from
Kenya’s Food and Nutrition Security Policy (FNSP, 2017) identifies priority interventions and
delegates responsibilities among the key players in nutrition and food security. These
responsibilities include; raising average caloric intake, promotion of agricultural led-growth,
breastfeeding, Vitamin A and micronutrient supplementation for children; these interventions
have been proven to be effective in reducing malnutrition and food insecurity in the country

(Mohajan, 2014).
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1.2 Statement of the Research Problem

In recent years, Kenya’s maize production had gradually increased to 4.4 million metric tons in
2018, but decreased to 3.80 tons in 2019 (FAOSTAT, 2020). Yet this increase in maize yield had
never been reflected in term of reducing malnutrition. Given Uasin Gishu County productivity,
nearly 31% and 11% of children under-five years are stunted and wasted respectively; however,

this trend is expected to increase (KNBS, 2019).

Inadequate dietary diversity continues to be a major problem for smallholder farmers in Kenya
(Abongo, 2017). Their diets are mainly derived from the staples and starchy-based foods which
are rich in carbohydrates such as ugali (stiff porridge), being the main staple food for Kenyans,
but low in vitamins and minerals. Consuming staple food group can increase the availability of
energy though does not enhance good nutritional outcome. Even if enough food is available, the
majority of rural households do not receive proper nutrients due to poor knowledge of what
comprises of an adequate diet. Lack nutritional awareness and education among those who
prepare food in the household make them believe that they have consumed enough food without
taking into account the dietary requirements. Incorporating food groups with high micronutrients
like animal products and fruits to supplement staple-source food groups can improve the quality

of diets through increased dietary diversity.

Lack of dietary diversity is the principal cause of malnutrition and as a disposing factor that
amplifies health risks like child stunting and loss in weights, as is the case in Uasin Gishu
County, reduces productivity, slow economic growth and perpetuate cycles of poverty. Poor
maize yield results into low calories uptake and food insufficiency for households where maize is
the primary source of livelihoods. This is of significance since maize provides 40% of dietary
calories with 125 kg per capita consumption in Kenya (Kamenwa, 2017). Given Uasin Gishu
County location, increased urbanization and rapid population growth, the demand for food
especially maize is expected to increase (Wamunga et al., 2015). With most household with the
area dependent on maize production, this raises the need to raise income to purchase other foods
to diversify their diets by selling a portion of their maize produced. This will prove problematic

with the region experiencing a decline in production.
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Several studies argue that dietary diversity is directly related to higher socioeconomic factors of
a household (Wamunga et al., 2015; Mukhoyani, 2017; Rajendran et al, 2017; Chebete et al.,
2018). From the background information, it is clear that most of the previous studies have been
undertaken on individual dietary diversity at the expense of population level dietary-quality
(Kiboi et al., 2017; Gitagia et al., 2019). However, this study focuses on household level dietary

diversity which is instrumental for individual dietary-quality policy intervention.

To ascertain the fundamental determinants on quality and diverse dietary intake, it is imperative
to understand factors such as employment status, land and income characteristics of the
household that influence access to food and dietary practices. Moreover, there is an insufficient
information on how diversified these farming households in term of production and
consumption. Furthermore, limited information has prompted a study to be undertaken about the
determinants of household dietary diversity among smallholder maize farmers to fill these

knowledge gaps.

1.3 Objectives of the Study
The overall objective of this study was to establish the determinants of household dietary
diversity among smallholder maize farmers. The specific objectives were:
i.  To estimate household dietary diversity status of smallholder maize farmers in Uasin
Gishu County.
ii.  To determine the various factors affecting household dietary diversity of smallholder

maize farmers in Uasin Gishu County.

1.4 Research Hypotheses
The following hypotheses were tested:
1. Household’s food consumption does not meet requirements for adequate dietary diversity
status of smallholder farming households.
ii.  Socioeconomic (gender, age, education), own production (annual maize yield, livestock
holding) institutional factors (credit and extension) and postharvest practices (storage and

threshing) do not affect household dietary diversity of smallholder maize farmers.
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1.5 Justification of the Study

This study aims to show how lack of economic access to diverse food is the primary cause of
malnutrition. Smallholder farmers are devoted to commercialization and production of maize,
which may basically improve the income of a household, yet is not paramount to attain a
corresponding decline in nutritional outcomes, but farm production diversification is a viable
livelihood strategy that improves household dietary quality and food security. Since malnutrition
and hunger are still eminent in Kenya, particularly among smallholder farmers, creates the need
to establish the determinants of household dietary diversity on account that these diets are
commonly limited in rural settings from developing countries. Furthermore, there is a need to

induce food crop production and agriculture become highly nutritious-responsive.

Findings of the study will serve as a basis for interested researchers that study maize and notably
its association with household dietary diversity in Uasin Gishu County, is of greater extent
significance for research to inform the policy-makers. This will also advance knowledge of the
determinants of farm household dietary quality in the context of institutional, socioeconomic,

and post-harvest constraints face by farmers.

This research is important for policy makers in evaluating the extent of dietary diversity, which
eventually would help inform both predictions about future development in household dietary
diversity and policies that might improve household dietary diversity. The findings of the study
will help Government of Kenya in meeting the United Nations Sustainable Development Goal
number one and number two of ‘‘no poverty’’ and ‘‘zero hunger’’; Kenya’s big four agenda
(manufacturing, affordable housing, health care for all and food security) and Kenya’s Vision
2030 (towards accelerating sustainable growth, reduce inequality and manage resource scarcity)

under economic pillars.
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CHAPTER TWO: LITERATURE REVIEW

2.1 Concept of Smallholder Farmers in Kenya

The term ‘‘Smallholder farmers’’ exemplifies to farmers cultivating less than 2 hectares of land
for maize farming, though the large- scale farmers do not exceed more than 40 hectares (FAO,
2014). Expediting smallholder’s transformation in relation to commercial- oriented production
can be a viable step to reduce poverty among smallholder farmers and also enhance their access

to modern inputs (Cheruiyot and Boit., 2017).

Maize farming has been practiced in the country for a long time since it was introduced by the
Portuguese in the 16th century (CIMMYT, 2015). A report from the Government of Kenya in the
year 2017 indicated that 70% of the total maize production comes from smallholder farmers, but
their yield is significantly very low. The rest of 30% of maize is being produced by large-scale
commercial farmers. Smallholder farmers reserve around 58% of their overall maize produce for
consumption at the household level (GoK, 2017). This is an indication that most farmers produce
maize for subsistence, but sell the surplus to generate necessary income utilize in the purchase of
other consumer goods and farming inputs (CIMMYT, 2015). In this way, the producing
households exhibit the dual character of being both producers and consumers (Njagi et al., 2017).

2.2 Maize Production Trends in Kenya

A report from the Ministry of Agriculture (2011) indicates that maize accounts for more than
51% of all staple food grown in the country. Maize is Kenya’s most important crop which
accounts for 1.5 million acres out of 5.3 million acres of all crops harvested area. Counties
highly suitable for maize productions are; Trans Nzoia, Uasin Gishu, Kakamega, Nakuru, Embu,
Nyeri, Kirinyaga, Taita-Taveta and Kwale (CIMMYT, 2015). However, maize is produced in

nearly all 47 counties.
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Figure 1.0: Kenya’s maize production trends (2010-2019).
Source: World Bank (2019)

In Figure 1 above, maize production in Kenya was 3.5 million tons in 2010, and has remained
relatively the same till 2014. This suggests that yields remained at an average of 3 tons per
hectare below the possible attainable 6 tons. However, maize yield started to increase in 2015 to
3.8 tons and drastically began to reduce in two years of 2016 and 2017 at 3.3 and 3.6 tons
respectively; with an increase in 2018 to 4.010 tons. Again, another slight decrease was
experienced in 2019 with 3.8 tons. Increase in maize yield in 2018 attributed to the March-April
rains that resulted in the normal rainfall in most parts of the county (World Bank, 2019).

Decline in maize production in 2016 and 2017 in Kenya had been as a result of drought that
engulfed the country (Mulwa et al., 2015). Apart from changes in climatic conditions, other
challenges that maize farmers faced include limited agricultural land expansion, low and
declining soil fertility, low producer prices, inadequate amount of certified seeds and delayed
supply in the market system and slow pace of hybrid replacement, crop disease and poor quality

seeds (Mbithi, 2018).
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The effects of changing climate are seen through increased incidence of floods and droughts,
increased soil erosion, deforestation, loss of soil fertility and reduced productivity, especially in
Kenya’s arid and semi- arid lands (ASALs) in the North and East. Other parts of the country
such as Rift valley province have been experiencing droughts and floods while the coastal areas

have seen a rising sea levels and saltwater intrusion (Ochieng et al., 2016).

2.3 Maize Consumption and its Contribution to Dietary Diversity in Kenya

Given an average consumption requirement of more than 3.5 million tons per year, Kenyans
consume maize in a wide variety of ways (ugali, porridges and as local breweries). Green maize,
fresh on the cob, is eaten inform of roasted or boiled separately or mixed with legumes (Robert et
al., 2014). The grain, cob, tassel, leaves, and stalk can all be used to produce a large variety of
non-food products, animal feed and human food. Every part of the maize plant has economic
value (Olwande, 2012). According to Cherop (2017), 44% of the Kenyan household consume
ugali (stiff porridge) seven times in a week and about 10% of the households consumed it more
than ten times a week. Githeri (boiled maize and beans) was consumed seven times a week by
35% of the families. This reaffirms the increasing consumption rate of maize in the country in

the form of stiff porridge (ugali).

2.4 The State of Malnutrition: Africa and National Perspectives

2.4.1 Malnutrition in Africa

A report from International Fund for Agricultural Development (IFAD, 2016) noted that in the
last decade, there had been impressive performance in improvement in economic growth, but in
Africa, much progress has not been seen in overcoming its key challenges such as food
insecurity, poverty and youth unemployment (Kalkuhl et al., 2013). As a result, many African
countries have since 2008 reinforced their commitment to align with the comprehensive Africa
agriculture development program (CAADP) strategies and policies to consolidate its
implementation to their respective national agricultural strategies (FOA, 2018). In Africa, the
prevalence of undernourished people marginally keeps on increasing in each year as shown in
Fig 2, with the exception of successive slightly declined from 21.7% in 2010 to 20.9% in 2015.
However, consecutive increment begins from 22% in 2016 to 23% in 2019 (World Bank, 2018).
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Figure 2.0: Prevalence of undernourishment trends in Africa (2010-2019).

Source: World Bank (2019)

Despite the minimal stability in general food prices in 2017, drought continued to affect some
countries as a result of low rainfall, leading to rise in malnutrition in those countries like
Ethiopia, Kenya, South Sudan, Burundi and Congo (IFPRI, 2019). In regards to 2019, over 40%
of children -under five years were stunted and 6.4% wasted in Africa (UNICEF, 2020).

In 2019, Eastern Africa sub-region constituted the highest stunting rate at 34.5% though ranked
second in wasting rate at 3.6% after Western Africa with 4.8% in 2019, as shown in Figure 2.1
below. Other African regions were ranked as follows, 31.5% in stunting in middle Africa, 29%
in Southern Africa, 27% in Western Africa and 17.6% in Northern Africa (FAOSTAT, 2020). In
the case of wasting, it was reported to be 2.1% in Northern Africa, 2% in Middle Africa and
0.2% in Southern Africa (UNICEF, 2020).
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Figure 2.1: Africa’s stunting and wasting by sub-region in 2019.
Source: World Bank (2020)

2.4.2 Malnutrition in Kenya

Prevalence of undernourishment rate in Kenya which reflects the proportion of the population
with less recommended calories (less than 25,000 kal) consumption per a day (WHO, 2010) has
been gradually declined from 23.5% in 2010 to 22.8% in 2014, but rise considerably from 25%
in 2015 to 29.4% in 2017. This follows the same trend line with the African trend line. This
hiking concurred with 2016-2017 droughts that tormented Kenya and its neighboring countries
triggered a reduction in agricultural production and increase in food prices (World Bank, 2019).).
Then followed a slight consistent drop to 24.2% in 2018 and 23.4% in 2019 as shown in figure 3
below (FAOSTAT, 2020).
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Figure 3.0: Prevalence of undernourishment in Kenya (2010-2019).
Source: World Bank (2019)

Kenya has made a substantial reduction in the stunting prevalence, though the rate of stunting is
still very high in the Rift valley, Eastern and Coast, regions. Moreover, the country has not yet
attained an acceptable target of 16% as set by the Kenya’s National Nutrition Action Plan 2012-
2017 (NNAP). In 2015, the national stunting rate was estimated at 17% dropped from 35% to
26% in 2008 and 2014 respectively (KNBS, 2015). Meanwhile, amongst children under five
years of age, level of acute undernourishment (low weight-for-height or wasting) is relatively
low (4%) in the country. Meanwhile the rate of underweight in children under-five years is 11%
as shown in figure 3.1 below. Undernutrition in Kenya is not more associated with the degree of
poverty but determined by set of complex components like, care giving practices and proper

hygiene, feeding diseases along with dietary diversity (FNSP, 2017).
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Figure 3.1: Undernutrition in children under-five years in Kenya

World Bank, (2014)

In 2018, Uasin Gishu County poverty rate was 34%, dropped from 41.4% in 2015% (FNSP,
2017). Given the county’s rapid population growth from 894,179 in 2009 to 1,163,186 in 2019
(KNBS, 2019) package of land in the principal zones of immense farming practices are
diminishing, negatively affecting yield of food and may give upturn in the rate of poverty among
people, leading to the higher risk of vulnerability among women, children and young people to

malnutrition in the County (KNBS, 2015).

Fig 3.2 below described the nutrition status of the children under-five years in Uasin Gishu
County. Approximately, 31% of children under-five in the County are stunted, 11% underweight
and 3% wasted. Generally, children who are stunted before the age of five have high probability
of under-performing in school (KDHS, 2018). Factors such as poor care giving practices, burden
of diseases, lack of access to adequate sanitation and low food diversity negatively affect level of

child nutrition status in the County (KDHS, 2014).
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Figure 3.2: Undernutrition in children under-five years in Uasin Gishu County

Source: KNBS (2015)

2.5 Empirical Studies on Measures and Factors Determining Dietary Diversity

2.5.1 Approach for Measuring Dietary Diversity Status

2.5.2 The Food Consumption Score (FCS)

FCS is the counting of personal food units eaten over a certain period of time which incorporates
dietary diversity and food frequency at the household level (WFP,2015). FCS is the complex
food security indicator at the level of household which includes not only dietary diversity but the
corresponding nutritional significance of various food types. FCS is an indicator which was

invented by the World Food Program in 1996 (WFP,2015).

FCS can be calculated using the frequency of consumption of the 16 pre-defined various food
combinations eaten by household in the course of seven days prior to the survey (FOA, 2011).
The frequencies of consumption are added up and multiplied by the proportionate weight of
foods. Consumption of food by a household could be divided into three tiers: acceptable,
borderline or poor (Torheim et al., 2004)). Food like products from animal sources is bound to

bigger weight than least nutritionally foods, like tubers and roots. FCS could feasibly be good
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enough in scrutinizing households in various situations together with tracing periodical
alterations in the household diet on the occasion of being collected regularly over seasons or

annually (FOA, 2018).

2.5.3 Individual Dietary Diversity Score (IDDS)

IDDS is commonly used for children 6-12 months and women 6-49 years of age (FOA, 2014).
Individual dietary diversity is the dichotomous indicator use to assess the sum of group of foods
consumed by specific target group the previous day or night (FOA, 2014). IDDS is based on
nine food groups for woman and seven food groups for children over the previous day (FOA,
2011) and can be utilized as an index of greater micronutrient competency. They are tightly
associated with the dimension of diet quality like stunting, underweight and wasting, therefore
considered as the reasonable proxy for the access dimension of food security (Marivoet et al.

2019; WHO, 2010).

2.5.4 Household Dietary Diversity Score (HDDS)

Household dietary diversity score concerns with the calculation of sum of all the different food
groups a household had consumed over a certain time period (Swindale and Bilinsky, 2006).
HDDS as a population-level indicator of household access to food which came into use in 2006
as component of Food and Nutritional Technical Assistant (FANTA II) program. Furthermore,
HDDS is a true indicator of the food security situation of a household since the degree of a
household dietary diversity is associated with proportion of protein from animal sources and

household income (IPIN, 2015).

HDDS is a ratio that serves to provide a glance of a household’s socioeconomic status as well as
its access to food (FOA, 2014). The highest household score is based on the nutritious twelve
(12) combinations of foods: vegetables, Fish and sea foods, Sugar, Cereals, Condiments, Meat,

Eggs, Roots and tubers, Oil and fat, Milk and dairy products, Fruit, Pulses and nuts.
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Furthermore, there is no common threshold or target level showing that a household is
adequately diversified. Any class of foods is assigned a score of 0 if not consumed, 1 if
consumed (FOA, 2011). Food and Nutritional Technical Assistant (FANTA) in 2006, suggested
two options for determining appropriate targets; first, the usage of the patterns of dietary
diversity for wealthiest households, the richest 33% as target on the premises that, as income of
poorer household increases, their dietary diversity increases as well. Secondly, is by setting a

target through the average of 33% of households with highest diversity score (FOA, 2011).

This approach has been used by several researchers to ascertain the dietary diversity status of
rural households. Taruvinga et al., (2013) used the household dietary diversity score to estimate
household dietary diversity status among smallholder farm households in Nyandeni district,
South Africa and found that about 53% had low dietary diversity status. Motuma et al. (2019)
utilized this approach to discover that 69% of the smallholder farm households in Southwest

Ethiopia were classified as high dietary diversity status.

2.6. Determinants of Household Dietary Diversity

There is mixed empirical evidence in the literature about the factors determining household
dietary diversity. Different empirical studies discovered a couple of factors that affect
households and individual dietary diversity (Njoroge et al., 2019; Mbithi, 2018; Akerele et al.,
2017). Among the numerous factors are the following: 1. Socioeconomic factors (age of
household head, the gender of household head, educational status). 2. Own-Farm production
(quantity of own food produced, farm size). 3. Institutional factors (credit, market access and

access to extension services) and 4. Postharvest practices (storage, threshing, millings, drying,).

2.6.1 Socioeconomic Factors

Household size was measured in total number of people living in the household and is a
significant factor which influences households access and demand for food. Mbithi (2018)
reported a negative relationship between house size and dietary diversity. The reason is that,
household demand for food is dependent on household size, which entails that, the larger the
household size, the higher the household demand for food. Household size was expected to

negatively influencing household dietary diversity.
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Gender of household head is very crucial in determining household dietary diversity because
head of the household has control over decision-making regarding household resources. Gender
was captured as female-headed or male-headed household. Taruvinga et al. (2013) found a
negative significance association between gender and high dietary diversity. Reason being that
households headed by females have higher probability of achieving high dietary diversity than
male-headed households. Therefore, gender can have positive or negative influence on

household dietary diversity.

Income is defined as the value of total earnings generated from the sale of farm produce,
livestock and other assets as well as earnings from off-farm activities (Snapp and Fisher, 2015).
Farmers in most cases are engaged in income generating activities, be it off-farm or on-farm
income meant to complement what they normally obtain from their main farming activities
which are not enough to finance their consumption expenditures (Sibhatu and Qaim, 2018). The
nature of income activity a household head involves in could determine food access and other
social services that the household wants. It was therefore theorized that both off-farm and on-

farm income have positive influence on dietary diversity (Gitongaet al., 2015; Wakweya, 2010).

The effect of education on household dietary diversity was expected to be positive. Kiboi et at.
(2017) who studied determinants of dietary diversity among women in Kenya reported that
households who have more advanced level of education had higher odds of having inadequate
dietary diversity. The higher the level of education, the greater the necessary clue on pertinent
practices of feeding. On the other hand, Cherop (2017) reported that a mother’s education level

has visible influence on the nutritional status of the children.

Knowledge of dietary diversity enables households to ensure proper selection of food for good
health. This implies that knowledge provides consumer information which would help to
consume food wisely and relevant skills needed to prepare food well (Nsele,2014). However,
Motuma et al. (2019) found a positive correlation between household knowledge of dietary

diversity and dietary diversity. Knowledge of dietary diversity was hypothesized to be positive.
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2.6.2 Own Farm production

Farm size is often measured in hectares, describes the overall land area a household possesses
and uses for the cultivation of staple and cash crops, rearing of livestock among other
agricultural activities. The findings of Rajendran et al. (2017) established a positive relationship
between the size of farm land and improvement in income and dietary diversity status at the
household level. Households with larger farm size are expected to increase the level of
production and increase household access to food. Households with bigger size of land have
great chances of having a higher dietary diversity in respect to households with a smaller size of

land (Mbwana et al., 2016).

2.6.3 Institutional Factors

Access to credit characterizes the capacity of the household to acquire fund for the purpose of
consumption or financing of their farm ventures. Studies have indicated that when households
managed to secure credit to purchase agricultural inputs, it would enhance farm production
which also augment household income and consumption thus, have positive effects on food

security (Farida, 2014; Bimerew and Beyene, 2014).

Extension service is a vital factor to boost food production. As time goes, research has been
conducted to discover new technologies that will enhance cost effectiveness in food production
and agricultural investments. Affirming to this assertion, extension delivery to the smallholder
farmers encourages the adoption of these new innovations to increase household food production
and can positively influence household dietary diversity (Mazunda and Droppelmann,2012).
Therefore, if the extension service is not delivered on time, then the smallholder farmers may
misuse the technologies and incur losses in their farm investments which can eventually lead to
low productivity and reduce income. The hypothesized influence of extension service was

expected to be positive.

Market distance was measured as a continuous variable in kilometers from the farm to the closet
market where food can be sold or bought. Market distance is an indicator of whether there is
systematized and proximity of economic resources which influence household dietary diversity.

Kiboi and Chege, (2017) reported a negative affiliation between farmer’s market distance and
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household dietary diversity. Distance to the market was expected to be negatively correlated with
household dietary diversity. This is because the further distance to the market decreases the

likely of households diversifying their diets.

2.6.4 Postharvest Practices

In Kenya, most of the smallholder farmers depend on the sun as a source of drying their crops
before storage takes place (Kimiywe, 2015). High food losses happen due to unreliability of
climate in the country that impedes the crop from drying adequately, compromising the quality
and safety of food for human consumption. Koskei et al. (2019) reported that almost half of the
sampled households (48.4%) dried by stoking, leaving the grains standing in the field until it
dried. The findings of the study further indicated the lack of proper postharvest practices, leading

to postharvest losses in grains due to mycotoxins contamination.

According to Njoroge et al. (2019) farmers in Kenya incurred losses in maize during storage and
were estimated to be 20% to 30% of the crops during storage. On the other hand, Tefera et al.
(2011) found that most of the farming households who used various traditional storage facilities
like wooden basket, polyethylene and jute bags are associated with infestation of insects and thus

leading to aflatoxin contamination and high food loses.

Threshing is the process of peeling cereals from the panicles over removing the cover or by
rubbing as well as the combination of both exercises (AGRA, 2014). Threshing can either be
carried out manually via trampling and hacking which is prevalent in African agricultural
system, and therefore is a major cause of crop losses due to absence of mechanization process.
Report from Abass et al. (2014) showed that dehulling, winnowing, drying, sorting and shelling
were the most grain threshing activities practiced manually mostly by 65% of farmers in the

study area.

Millings/processing of grains varied with different types of cereals such as wheat, rice, sorghum
or maize. Millings is done manually particularly in remote villages. It is done manually by recast
hitting or pounding of thick long stick in a mortar with the intention that the flour would be

smoother (Tefera et al., 2011). This leads to a loss of food and exposes it to contamination.

32



Millings can also be done mechanically using the posho mills, which is quite expensive to be
afforded by the rural dwellers. A study carried out by Shee et al. (2019) in Uganda indicated that
farmers who received training on postharvest management loses (PHL) preferred the use of

manual milling as being associated with lower losses compared to the commercial posho mill.

Most crops are transported using motor vehicles such as lorry, trucks, motorcycle or by head
loads if the market distance is close to the farm (Abass et al., 2014). Poor roads infrastructure
and lack of seasonal maintenance of roads result in the greatest losses. During any movement,

some of the grains are lose as leaks in the process of loadings and unloading (Kimiywe, 2015).
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CHAPTER THREE: RESEARCH METHODOLGY

3.1 Conceptual Framework

There is currently a general consensus on a conceptual framework that includes agriculture as a
source of food through: 1) production of own consumption where households grow own
consumption to improve dietary diversity in the house and 2) income effects which entails
agricultural earnings via wages or sale of crop products are used to purchase more quality foods
and additional incomes that may be spent on health care and school (FAO, 2017). This study
propounded household dietary diversity as a dependent variable to a household’s various own

production, socioeconomic, institutional factors and postharvest practices.

Own-farm production through cultivation of additional crops and livestock species along maize
influence household food accessibility both through the market-oriented production (indirect
effects through increased agricultural income and greater food expenditures) and direct
consumption. Furthermore, the extent of income of a household, be it from livestock produced or
sold, off-farm earning and quantity of cash crops realized determine both the level of present and
future consumption and production of farming household. Greater diversity of subsistence
production could facilitate less spending on food if key staples and other food groups are made

available through own production.

On the other hand, socioeconomic factors such as; age, gender, education and household size
affect household decision-making regarding food choices of what the family eats or does not
eat. Whereas institutional factors like access to extension and credit services influence
household production capacity which in turn affects consumption. Distance to the market plays
two important functions for rural smallholder rural farmers; they use market to sell their produce
or buy inputs as well as to buy food items to diversify their diets. Thus, better infrastructure can
play an important role in sustaining household dietary diversity through reduced food prices and
transportation costs. In addition, lack efficient post-harvest technologies and safety practices
like proper threshing, drying, milling, sorting and cleaning can lead to postharvest food loss and
waste, hence, compromising the quality of food and availability and could instantly lead to

diseases due to contaminations.
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Figure 4.0: Conceptual framework of the nexus between own-farm production, institutional,

socioeconomic factors, post-harvest practices and household dietary diversity.

Variation in own-farm production, socioeconomic and institutional factors and postharvest
practices could have positive or negative effects on food accessibility; however, the study

focused on dietary diversity at the household level.

35




3.2 Study Area

The study was conducted in Uasin Gishu County, as it is among the leading maize producers in
the Rift Valley ‘‘the country’s breadbasket’’. The County is situated in the former Rift Valley
province. Uasin Gishu County lies in the mid-west of the Rift Valley and borders; Baringo to the
South East, Nandi on the South West, Kakamega to the South West, Kericho to the South,
Elgeyo-Marakwet on the east, Trans Nzoia to the North. The County encompasses six sub-
counties of Turbo, Soy, Ainabkoi, Moiben, Kesses and Kapseret as shown in figure 5 and has a

total population of 1,528,671 according to 2019 population and housing census (KNBS, 2019).

The climate is cold and humid with an annual temperature ranging between 7 degrees Celsius
and 29 degrees Celsius and is 2140 m above sea level. The County receives high and reliable
rainfall throughout the year which ranges from 900-1,200 mm per annum with two different
spikes occurring between March and September. The soil consists of red brown loam to clay
soils. The County has three ecological zones of lower highlands, upper high lands and upper
midland which support maize production (Wamunga et al., 2015). The area was purposely
selected for the study because of its high agricultural potential particularly maize production. The
primary livelihood activities in Uasin Gishu County are a diverse mix of crop-livestock farming
and the main food crops produced in the area are maize, wheat, beans, finger millet, sorghum,
and Irish potatoes (Wamunga et al., 2015). Uasin Gishu County covers a total area of 3327.8 km?

and 91,010 hectares is used for maize production (Uasin Gishu County government, 2013).

36



N . Kenya N

Uasin Gishu County
W#\}>E

I:l Uasin Gishu County
I:l Turbo
I:l Soy
Moiben
|:| Kesses
I:l Kapseret

[ | Ainabkai

Figure 5.0: Map of Uasin Gishu County showing the study sub-counties
Source: Uasin Gishu County government (2013)

3.3 Sampling Design and Sample Size

3.3.1 Sampling Procedure

Multistage sampling procedure was used in this study (Kothari, 2004). In the first stage, Uasin
Gishu County was purposively selected because it is the heart of Kenya’s maize growing zones
and the area under maize production in the County is estimated to be 102,753 hectares out of

235,400 hectares of high potential arable land in the County (Uasin Gishu County, 2009).
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In the second stage, Moiben, Soy, Ainabkoi and Kesses sub-counties were purposively selected
respectively from the County. The reason for choosing these four sub-counties is being large in
term of land area in the entire County, representing 82% of the total land area in Uasin Gishu
County. This implies that, majority of smallholder farmers are predominately found in the four
sub-counties. Moiben is the largest sub-county with total land area of 778.2 km? representing
24% of total area in the County. Soy, Kesses and Ainabkoi sub-counties consist of 778.2 (23%)
km?, 692.1(21%) km?, 472.5(14%) km? of land area respectively (Uasin Gish County, 2009).

In the third stage, random sampling was used to select eight villages (two each from the four sub-
counties) and simple random sampling method was used to select the individual farm households
(respondents). Given that the list of the households to be interviewed was not obtained, the first
respondent at entering point who cultivate maize became the first respondents. However, all the

respondents were given equal chance to participate.

3.3.2 Sample Size Determination

The sample size was calculated according to Godden (2004) sample size determination for
unknown population. The population of smallholder maize farmers (target population) in Uasin
Gishu County was large and very difficult to know the variability of its population. Hence, the
study used 0.5 (proportion) because the proportion of the target population was not known. This
is a confidence interval method use to predetermine the accuracy of the sample result. The

sample size was calculated using the formula below:

_ Z*p(1-p)
n_ ————
EZ

Where;

n = Sample size required

Z. = Critical value of the standard normal distribution for 95% confidence interval (1.96).

P= Proportion expected of interest being studied (farmers in this case) at 50% and is the

prevalence of unknown proportion (Godden, 2004).
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E = is the acceptable margin error set at 5%.

Where;
Z=196 P=0.5 E=0.05

_ 0.5(1-0.5)(1.96)% _
(0.05)2

384

Therefore, the sample size consisted of 384 maize farmers to be selected in any of the six sub-
counties in Uasin Gishu County. This was meant to ensure equitable representation of the

population in the sample.

3.4 Methods of Data Collection and Analysis

3.4.1 Data Collection Procedure

The study used primary data collected in February, 2020 among smallholder maize farmers in
Uasin Gishu County, with the aid of a semi-structured questionnaire. Data were captured using
open data kit (ODK), an application found in android where the questionnaire was uploaded in
XLS form. Open data kit was preferred because data can be transferred to the server at the end
of each day and it is therefore accurate and reliable when accessing the data for future use.
Before data collection began, the questionnaire was pretested using smallholder maize farmers
that have engaged in farming for at least the last five years and whose land size ranged from 1-
10 hectares. Farmers were selected in order to capture experiences with maize farming and
household dietary diversity. The pretest was done during the training of enumerators who were
fluent in the indigenous language, residing in the study area and experienced in carrying out
surveys. Household level cross-sectional data were collected by interviewing the head of
smallholder maize farming households on particular factors such as food consumption, Socio-

demographic and institutional factors.
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3.4.2 Data Analysis

A data analysis method is the process through which a researcher reduces raw data into
meaningful information that answers the study objectives simultaneously upon seeking for
concession that prevails in the midst of data set (Kothari, 2004). Descriptive statistics (standard
deviations, means and percentage distribution) was used to analyze dietary diversity status of the
households. Chi-square analysis was used for comparing group such as gender, knowledge of
dietary diversity, access to credit and extension of the household head. Meanwhile, one-way
ANOVA test was employed for comparing group such as age, education, and livestock holding
of household head. Multinomial logit model was used to determine the relationship between the
dependent variable and the set of explanatory variables. STATA version 15 was used to analyze

the data.

3.5 Theoretical Framework

3.5.1 Agricultural Household Model (AHM)

This study is anchored within the framework of Agricultural Household Model (Singh et al.,
1986). In AH model, a smallholder agricultural household in developing countries is both a
consumer and a producer. Given the assumption of the model, production and consumption
decisions are non- separable (Feleke et al., 2003). This means that household preferences affect

production decisions.

Smallholder farmers produce goods for consumption and sale at local markets. Access to credit
and postharvest technologies remain a constraint for them. The constraint of cash can be
overcome basically through farm sales of crop and livestock or from off-farm jobs. In this model,
household members utilize their labor and farm resources with the ambition of utility
maximization over consumption of goods and leisure in an economic environment defined by
market failures, controlled prices, overt subsidies and market uncertainties inherent in rain-fed
agriculture where market infrastructure is inadequate. The utility function (U) of a household is

given as follows:

Max U (f;, fm, fi, Dy) Utility function...............ooiiiiiii e (1)



Where:

U = utility function which depends on the consumption of goods and leisure; f; = household’s
consumption of home produced goods; f,,, = household’s consumption of market purchased
goods; f;= leisure time and Dj= socio-demographic characteristics like household size,

education, age, gender of household head that influence choices of goods to be consumed.

The household as both a producer and a consumer is assumed to maximizes its utility from the
consumption of goods subject to farm production (z); an income (P;) and time (T) constraints

given as follows:

2(2;2,24, D) = 0: Production CONSTrAINt. ..........ueiitneiiin et e (2.1)
P,z, + B,,Cy, = Pi(2;-F;) + P, (15 - F}) + N: income constraint.......................c.ceveeenen. (2.2)
[5 4 F;="T: TimMe CONSIIAINT. ... ...ttt ittt et ettt ettt et et et et e e e e e eaneenas (2.3)
Where;

z = production function; z;= quantities of goods produced on-farm; z; = household labor supply
for on-farm; z,= postharvest practices; D°= household’s fixed quantity of land and stock of
capital; P, = prices of postharvest technologies; P; = prices of good i; C,, = household
consumption of market goods; B, = prices of market purchase goods; (z,—f;) = are the
marketed surplus of good i; P; = wage rate; N = non-farm income; [*= time worked and T= total

stock of household time available to apportion between leisure and work.

Institutional supports such as credit and extension services are crucial in farm production which
is included directly in the production function, thus influence farmer’s output and profit which in
turn enhances food availability for household. However, a new variable S was added in the
household’s production function (z) to express farmer’s use of institutional support services.

Hence, the production function above in equation (2.1) constitutes the following form:

2 (2;2,2,, D°, S) = 0: Production function with institutional support ..................... (2.1.1)

To obtain full income constraint, time and income are however merged with the combination of

equations (2.3) and (2.2) for the ease to solve household maximization problem:
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P;z; + Pyfm - Pifi = (Piz; - Pyz; -P,z,) + P, T + N: full income constraint..................... 3)
This can be rearranged as:
Pizi+ Pofm - P i =T P T 4 N (3.1)

The left-hand side in equation (3.1) is the household expenditure on food which includes
purchase of its own farm-produced goods (P;z;) and household’s purchase of the market goods
(Py.fm) and the household’s purchase of its own leisure time (P;). Meanwhile the income side
comprises of the value of agricultural yield (m); the value of household’s entitlement of time and

the labor value on the farm including hired labor ( P;T) and non-farm income N.

Finding a solution for agricultural household model involves two steps: The first step requires
solving problem of farmer’s maximization of agricultural profit with the support from institution

is given as:

T =0 (PP Py DO S )i, 4)

Where;

n is the level of profit from farm production; (P; P, P, D° S ) consists of on-farm production,
postharvest technology, market and leisure time which influence farm annual yield and S being
the institutional support such as credit and extension services from relevant institution

(government or development partners).

The second problem for the farm household is to maximize utility function for consumption of

fi; good with respect to income constraint, following a reduced form equation is given as:

fi = filPis B P, Dy, 0 (Py, Pry Py DO, S), PyT, N e (5)
A vital item in this model is that, it is cyclical to the extent that production choices are first
formulated and apply in apportioning the entire income amidst the consumption of goods and

leisure. The decision on consumption of the bundle (f;) is influenced by the decision to produce
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quantities (z;). Profit component is represented by: @ (P;, P;, P,, D°, S) with f'; and the rest of
the expression: ( P;, Py, P;, Dy, P, T, N with P. This produces a final reduce form equation as

follows:

fi = consumption level of household; P is household characteristics and market factors such as
distance to the market which also influence consumption; Y is the level of farm production in
equation (6) above. As a consumer, a household maximizes its utility by equating the marginal
rate of substitution between leisure and consumption of goods i to (P). The household supply of
labor is determined by opportunity cost of taking leisure, which is expressed in terms of marginal

product forgone.

3.6 Empirical Framework

3.6.1 Estimating Household Dietary Diversity Status

Household dietary diversity status was estimated with household dietary diversity score. HDDS
represents the number of distinct foods consumed over a given reference period (Kennedy et al.,
2007; Swindale and Bilinsky 2006). Dietary diversity score is an indicator that is used as proxy
indicator of economic access to food at population-level as household meals (FAO, 2011).
HDDS is preferred due to the fact that standard questions are easy and simply understood by
both enumerators and respondents and also subject to recall bias. Usually, a set of 12 questions

takes less than 10 minutes per respondent (FAO, 2011).

There is no agreed target level in classifying the number of food groups that indicates adequate
or inadequate dietary diversity but Food and Nutritional Technical Assistant (FANTA) suggested
two options for determining appropriate targets; first, the patterns of dietary diversity of richer
households as a threshold. Second, is to establish a target using sum of food group consumed by
any household member from the total of twelve food groups. Food information was obtained
through 24-hour diet recalls, given Kenya’s food consumption table from the set of the following

twelve food groups: vegetables, fish, sugar, cereals, meat, eggs, roots and tubers, oil and fats,
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milk, fruit, pulses and nuts and condiments. Hence, this study employed the method that
establishes a household target score of dietary diversity by considering the simple count of 12
food groups (0-12). A single point was assigned to each of the food group consumed by a
household in the last 24-hours. Three mutually exclusive household dietary diversity categories
were created from the 12-food groups. A household was categorized as low dietary diversity
status if the sum score is 0 - 3, medium dietary diversity status if the sum score is 4 -6 and high

dietary diversity status if the score is 7-12.

3.6.2 Factors Determining Household Dietary Diversity

From the literature, models such as multinomial logit model, Poisson and ordered logistic
regression analysis have been used to estimate the research of this nature. Ordered logit model
could produce biased estimates and fairly unreasonable outcomes due to the violation of
assumption of proportional odds ratio. Multinomial logit model was used in this study to
estimate the factors determining household dietary diversity. MNL simply is an extension of a
binary logistic regression and can be used to estimate categorical variables that are unordered
and take more than two values (Gujarati, 2003). In this study, the dependent variable is taking
three values from the created mutually exclusive household dietary diversity categories; Low
Dietary Diversity (LDD), Medium Dietary Diversity (MDD) and High Dietary Diversity (HDD),
with dummy value of 1 for medium Diversity (MDD), Low Dietary Diversity (LDD) with a
dummy value of 0 and High Dietary Diversity (HDD) with a dummy value of 2. Medium Dietary
Diversity (MDD) was chosen as the base category. Past studies have used multinomial logit
model to estimate factors influencing household dietary diversity (Mbwana et al.,2016;

Taruvinga et al., 2013).

The limitation of multinomial logit model includes the Independence of Irrelevance Alternative
(ITA) assumption in which any improvement or introduction of any alternative will have the
same proportional impact on the probability of each other alternative. Despite its draw backs,
multinomial logit model is preferred against multinomial probit because it is easier to estimate

and simple to interpret (Wooldridge, 2015).
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Assuming that a model with probability that a household belongs to a discrete category j, (j =0,

1, 2) condition to having characteristics X.

Py = 0/K) e, (7)

The MNL has the extreme value distribution in the following form;

P(y=0/X)=1-P (Y=1/X) = B(Y = 2/X) et (8)

exp (x'B1)
1+exp(x’B1)+exp(x’'B2)

B(y=1/x) =

exp (x'B2)
1+exp(x’B1)+exp(x’'B2)

P(y =2/x) =

Where P, is the probability indicator of household being in one of the household dietary diversity
category (y); J =0, 1, 2 only represent the categories of the response variable (HDD in this case);
exp = is the exponential; x represents socio-demographic factors; 3 is the vector of parameter to
be estimated; y = 0 for low household dietary diversity. y = 1 for medium dietary diversity; y =

2 for high household dietary diversity.
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Table 1.0: Description of the hypothesized explanatory variables

Variable Measurement Type Expected Sign
Gender 1 male, 0 female Dummy +/-ve
Age Age in years Continuous +ve
Education level Years of schooling Continuous +ve
Household size Number of people living in a House Continuous -ve
Land size Total land in use in acres Continuous +ve
Maize income Kenyan Shillings Continuous +ve
Annual maize yield Kilograms Continuous +ve
Off-farm income Kenyan Shillings Continuous +ve
Livestock holding Tropical livestock units (TLU) Continuous +ve
Farm experience Number of years in farming Continuous +ve
Crop enterprise Varieties of crops produced Continuous +ve
DD knowledge 1 Yes, 0 No Dummy +ve
Credit 1 Yes, 0 No Dummy +ve
Extension 1 Yes, 0 No Dummy +ve
Drying 1 mechanical, 0 sun drying Dummy +ve
Storage Types of storage facilities use Continuous +-ve
Market distance Kilometers Continuous +ve
Threshing 1 machine, 0 manual threshing Dummy +ve
Meal frequency Number of meals per a day Continuous +ve
Millings/processing 1 posho mill, 0 traditional milling Dummy +ve
Aflatoxin knowledge 1 Yes, 0 No Dummy +ve

3.7 Diagnostic Tests

3.7.1 The Independence from Irrelevant Alternatives (I1A)

To ascertain the existence of the independence of irrelevant alternatives assumption of the

multinomial logistic model, which assumes that any pair of outcomes variable categories are

determined without reference to the other categories (Woodridge, 2015). This assumption is very



crucial in MNL. If this assumption holds, then MNL is appropriate to be used. However, the
assumption of the independence of irrelevant alternatives was tested by the Hausman
specification tests, proposed by Hausman and McFadden (1972). According to the result, the
insignificant overall chi-square (ch2 0.468, 0.251 and 0.83) suggests that the multinomial logistic
regression assumption of IIA is met and then the estimators of the restricted model are

consistent.

3.7.2 Multicollinearity Test:

Multicollinearity occurs when the independent variables used in the model are correlated.
Presence of multicollinearity leads to large standard errors conflated with high pseudo-R-squared
and high correlation between estimated coefficients. The existence of multicollinearity was
checked by inspecting the correlation between the repressors by computing the variance inflation

factor (VIF). The variance inflation factor for x,, is given by:

1
VIF (x,) = —
u

Where; Rﬁ is the R-squared that results when x

. 1s regressed with intercept against all

independent variables.

According to Gujarati (2003), a value of VIFs greater than ten, represents the critical level of
multicollinearity and should not be included in the model. The results of the VIFs in this study
indicates that none of the values surpassed 10 (Appendix 2) suggests that there is no

multicollinearity in MNL model.

3.7.3 Heteroscedasticity Test:

Heteroscedasticity happens when the variance of the error term is not the same for all
observations. If the residuals (errors) for regression model are not homoscedastic, then the
coefficients are thus less precise which in turn increases the likelihood that the coefficient

estimates are far from the correct population (Woodridge, 2015).

The presence of heteroscedasticity was tested by Breusch-pagan test, following null and

alternative hypotheses:
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H,: The residuals are homoscedastic

H,: The residuals are heteroscedastic

The “‘hettest’” command in STATA produced the following results:
Chi® (1) = 2.40

Prob > chi® = 0.1210

The insignificant chi® value of 2.40 did not warrant the rejection of null hypothesis and

concluded that heteroscedasticity is not present (Appendix 3).
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CHAPTER FOUR: RESULTS AND DISCUSSION

4.1 Descriptive Results

4.1.1 Household’s Dietary Diversity Status

The results of the study indicated that, from 384 households, 98 (25.5%) participants consumed
up to three food groups (classified as low dietary diversity status), 210 (54.7%) consumed four to
six food groups (categorized as medium dietary diversity status) and 76 (19.8%) participants
consumed more than seven food groups (high dietary diversity status) in their diets during
previous 24 hours. The household dietary diversity scores range from 2 to 10 food groups with a
mean of 1.9 + 0.7 SD. The mean dietary diversity score of low dietary diversity was 2.5, the
medium was 5.6 and the high was 7.4 (Table 2). Similar findings were reported earlier by
Huluka and Wondi (2019) who reported more than half of the sampled households fall in

medium dietary diversity.

Table 2.0: Distribution of respondents by household dietary diversity status

HDD

Level Frequency % Range  Mean SD Min  Max
Low 08 25.5 1-3 2.5 0.6 1 3
Medium 210 54.7 4-6 5.6 0.9 4 6
High 76 19.8 7-12 7.4 0.8 7 12
Total 384 100 12 1.9 0.7 1 12

29 (%3

““Max stands for maximum’’, ‘‘min’’ for minimum. Source:

Author’s survey data (2021)

4.1.2 Description of the Sampled Household Socioeconomic Characteristics in Relation to
Households Dietary Diversity Status

Descriptive statistics of households’ socioeconomic factors are presented in Table (3) and
assessed by means and percentage distributions in order to capture the existing distinction across
all household characteristics. The average total livestock holding in tropical livestock units
(TLU) was 2.2 and a significant mean difference observed across household dietary diversity

categories. Higher TLU was reported for households with high and medium dietary diversity
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categories at 3.3 and 2.2, respectively. Meanwhile, households with low HDD had the lowest
TLU of 1.6. This observation is consistent with Mekuria (2018) who reported that majority of the
households with livestock in the study had crop-livestock mixed farming as a food
diversification option. The proportion of livestock holdings varied among farmers according to
socio-economic factors, which often does result in the improvement of the food security situation

for a household, hence leads to high household dietary diversity (Akerele et al., 2013).

The average total off-farm income of farming households was 12,393 Ksh with a significant
mean difference across all categories of household dietary diversity. The mean for a household
with high HDD was 15,685.5 Ksh, medium at 12, 750.5 Ksh, and low at 9073 Ksh. Rural
households diversify their income sources by working off the farm. This means that households
with high and medium dietary diversity have other sources of income to diversify their diets and
do not rely much on the farm source of income. Similar observations were reported by Wakweya
(2010) who noted that off-farm income could lead to a positive effect on food expenditure,
particularly non-produced food items as explained by the fact that households with high HDD

had more off-farm income than those in the low and medium HDD.

The average total household size was 5.7 with a significant mean difference across the three
HDD categories. Households with a medium HDD category had an average household size of
5.9, followed by high at 5.8 and low at 5.5. Many members in the house signify more mouths to
feed and more expenditure on food items, suggesting inadequate dietary diversity for medium
HDD households. Similar results were reported earlier by Silvestri et al. (2015) who found that

bigger household size negatively affect calorie availability in the house.

The mean total land size for maize and other crops production was 3.4 acres but was higher for
the households who belong to high dietary diversity at 3.6 and the same average land size across
medium and low HDD at 3.3 respectively. Households with larger size of cultivable land can
produce diversified foods and therefore have positive effects on their consumption (Kiboi et al.,
2017). This is however evidence in this study where households who belong to high dietary

diversity have bigger size of total land in use than those of medium and low HDD.
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Table 3.0: Characteristics of the Sampled Households

Low Medium High Pooled
Variable Description (n =98) (n=210) (n=76) (n=384)
Continuous Mean F — test
Age of household head in
Age years 51.6 51.5 55.7 52.3 0211
Education in years of
Education  schooling 10.8 10.3 11.6 10.7 0.279™°
Livestock Tropical livestock unit 1.6 2.2 33 2.2 64.29%**
Off-farm
income Non-farm earnings in Ksh 9073.5 12750.5  15685.5 12393 24 775%**
Household  Total number of people
size living in the house 5.5 5.9 5.8 5.7 6.378%*

Maize yield Annual maize yield in Kgs 1062.4 1266.4 1166.4 1194.6 0.076™°

Land size Total land in use 33 3.3 3.6 34 10.98**

Categorical Percentage X?
% of male headed

Gender households 80.6 614 53.9 64.8 15.72%**

DD % of households with

knowledge  knowledge of DD 44.9 45.2 67.1 50.0 6.303%*
% of households with

Credit access to credit 43.9 39.3 26.3 35.2 5.945%*
% of households who had

Drying used sun drying method 100 100 98 99.5 19.16™°
% of households with

Extension access to extension 16.3 7.6 13.2 10.9 5.680*

% of households who had
Milling used posho milling method 100 100 100 100 8.607™°

Level of significance; *** 1%; ** 5%; * 10%. NS = non-significant. Ksh = Kenyan shillings

Source: Author’s survey data (2021)
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More than half (64.8%) of the households interviewed were male-headed, with most 80.6% with
low HDD being male-headed, followed by medium 61.4% and high at 53.9%. Intra household
resource allocation and internal decision-making on the role of gender plays a critical task in

household food security and nutritional status (Wambua et al., 2018).

Household’s knowledge about nutritional importance of consuming diverse food did not deviate
across the three dietary diversity status. About half of the sampled households (50%) had
knowledge on dietary diversity. A chi-square test indicated that there was a significant difference
among household dietary diversity categories in term of the knowledge of dietary diversity.
Higher proportion was observed among high HDD 67.1%, medium 44.9% and low 44.9%

respectively. This result corroborates with earlier observation (Motuma et al., 2019).

Overall, 35.2% of the sampled households have access to credit, with a higher proportion of the
households within the low dietary diversity category accessing credit at 43.9%. Meanwhile,
small percentages were reported for those in medium and high HDD at 39.3% and 26.3%,
respectively. This implies that households with low dietary diversity status lack money to buy
essential agricultural materials like seeds and farming tools, which compelled them to seek
credit. Due to misuse of loan by the farming households would result in low yield which in turn
had led to inadequate dietary diversity. A similar result was reported before (Annim and

Frempong, 2018).

About 10.9% of households interviewed had access extension services, with distribution across
the three HDD categories being 16.3% for low, 13.2% for high, and 7.6% for medium. Extension
initiative is considered as an important function that results in an increment in farm yield, income
and improves household dietary diversity. The indication that households with low HHD
receiving extension services are encouraging as it has the potential to improve their food access
and subsequent improve to medium category. Related findings were also observed by Chege et
al. (2018) who reported that most of the household heads who participated in extension services

had their food security status improved.
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4.1.3 Types of Storage Facilities use by Farmers

The predominant storage method among all the respondents (86%) was hermetic bags as shown
in figure 5 below. Less than half of the respondents from low dietary diversity had used hermetic
bags whereas over eighty percent from medium and low dietary diversity had used this method.
20% of all the respondents reported that they use traditional cribs for storing their maize produce.
However, more than half of farmers who belong to low dietary diversity had preferred the use of
this storage facility. Meanwhile there was low uptake of traditional cribs as a method of maize
storage among the low and medium HDD households. Very few farmers (1.3%) have preferred
the use of open ground in the houses as a storage method. Maize stored in houses were mainly
preserved for very short-term period. These findings are consistent with previous research
findings by Koskei et al. (2020) who reported high percentage of farmers using traditional cribs

for storing grains in Kenya.
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Fig 6: types of storage facilities use by farmers

Source: Author’s survey data (2021)

4.1.4 Farm Crop Enterprises
Maize was the main crop enterprise grew by all the sampled households interviewed in the
County as their major food crop for their livelihood, followed by other crops such as kales

(77%), Irish potatoes (75%), cabbages (70%), onions (40.1%), beans (42%) and passion fruit
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(7%). These crops were instantly intercropped in traditional farming system and mainly
depended on rain-fed environmental conditions. Those with greater crop enterprises are more

likely to have adequate dietary diversity (Mango et al., 2018).
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Figure 5: Farm crop enterprises in Uasin Gishu County

Source: Author’s survey data (2021)

4.1.5 Household’s Food Consumption Patterns

Table 4 represents the frequency of food consumption in the last 24-hours in the household
across the 12 food groups, which is a snapshot of the current food diversity patterns. The
findings of the study showed that all the participants (99.5%) consumed cereals inform of stiff
porridge (ugali). This implied that the households’ diet was predominantly based on cereals.
However, consumption of this food group does not always result into a good nutritional outcome
since they lack minerals and vitamin concentration. All (100%) households within low and
medium HDD categories had consumed cereals, with 97.4% within the high dietary diversity
consuming cereals. The findings of this study corroborate with earlier observations by Kiboi et

al. (2017) who reported the dominance of cereals in Kenyans diets.

54



Table 4.0: Household’s food groups consumption patterns

Household Dietary Diversity Category

Food groups Low Medium High Pooled Sample
N % N % N % N %
Cereals 98 100 210 100 74 97.4 382 99.5
Fruits 38 38.8 22 10.5 41 53.9 101 26.3
Meat 23 23.5 48 229 33 43.4 104 27.8
Vegetables 80 81.6 170 8.1 67 88.2 317 82.6
Tubers 29 29.6 25 11.9 36 47.4 90 234
Eggs 20 20.4 12 5.7 10 13.2 42 10.9
Fish 8 8.2 8 3.8 6 7.9 22 5.7
Legumes 48 48.1 57 27.1 43 56.6 148 38.5
Milk 78 79.6 166 79.5 74 97.4 318 82.8
Oils & fats 60 61.2 157 74.8 75 98.7 292 76.4
Sweets 54 55.1 143 68.1 72 94.7 269 70.5

Miscellaneous 56 57.1 114 543 54 71.5 224 58.3

Source: Author’s survey data (2021)

The consumption of milk was reported by 82.8% of households, with the highest (97.4%)
frequency reported among households with high dietary diversity category, 79.5% and 79.6%
from medium dietary diversity and low dietary diversity had consumed this food group
respectively. Farmers in the study area keep livestock for both consumption and commercial
purposes. Related results were also noted by earlier studies (Kurgat et al., 2019; Mukherjee et al.,

2018).

About 82.6% of the households had consumed vegetables, with distribution along the three
categories being 88.2% under high, 81.6% in low and 81% medium household dietary diversity
categories. The main source of vitamin A was the dark green leafy vegetables. This observation

is consistent with the previous research findings (Sarkar, 2014; Workicho et al., 2014).

About 23.4% of the sampled households consumed white roots and tubers, with 47.4% of
households in high dietary diversity status having consumed. At the same time, small
percentages of low and medium household dietary diversity categories consumed white roots and
tubers at 29.6% and 11.9%, respectively. The findings indicated that the intake of protein-rich

food sources was significantly low in terms of frequency for the entire sample. This corroborates
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with the results of Vanessa et al. (2017) who revealed the low consumption within the same food

groups.

Only 10.9% of the sampled households consumed eggs and 27.8% consumed meat. 43.4% and
13.2% of households within the high dietary diversity category had consumed meat and eggs
respectively. While 22.9% and 5.7% within medium household dietary diversity category
consumed meat and egg respectively. Lastly, 23.5% and 20.4% of the households within the low
dietary diversity consumed meat and eggs respectively. The proportion of animal source food
consumption was higher among households with high household dietary diversity status; this
could be due to high income that enabled the households to purchase the expensive animal
protein. This implied that households in low and medium categories have low purchasing power
and could not afford the expensive meat. This finding is consistent with the previous study by

Ochieng et al. (2017) who found the low consumption of these food groups among households.

The consumption of fish was very low (5.7%) across all the HDD categories in the study area.
Fish are an important source of micronutrients crucial for cognitive development of children and
for the health of adults. The low consumption of fish is attributed to socioeconomics
characteristics in the study area like low income and distance to a water body (lake); similar

findings were also reported before by Rajendran et al. (2017).

About 38.5% of the households consumed legumes, nuts and seed food group such as; lentils,
beans, and peas. Low consumption of this food group as evidenced from the results of this study,
limits the intake of plant proteins, vitamin A and dietary fiber which are required for growth and
development especially in children and women of reproductive age (Mazunda and Droppelmann,
2012). Along the high, medium and low HDDs categories, 56.6%, 27.1% and 48.1% of the
households had consumed this food group respectively; this pattern is similar with the previous

report by Vanessa et al. (2017).

In this study, 76.4% of participants consumed oils (including butter and fats) food group. The
distribution along the three HDD categories was 98.7%, 74.8%, and 61.2% from high, medium

and low respectively. Oils and fats were used in the preparation of the food; such as baking and

56



frying and being added into the main dishes. The finding of this study is in line with previous
observations by Akerele et al. (2017). Sugar, honey, cakes, and biscuits were all in the sweet
food group, the results showed that 70.5% of respondents consumed different forms of sweets.
Nearly 55.1%, 68.9%, and 94.7% of the households along the low, medium and high HHD
categories having consumed this food group respectively; similar results were reported by

Workicho et al. (2014).

The consumption of fruits was very low (26.3%) among all the HDD levels, with 53.9% of
households in high, 10.5% from medium, and 38.8% were from low HDD category having
consumed fruits. These results indicate that population being studied would categorically be
subjected to the high risk of acquiring different chronic diseases due to inadequate consumption
of fruits which are the source of vitamin. The possible argument for the low consumption of
fruits particularly among the medium and low dietary diversity categories is that fruits are
seasonal; hence must be purchased during the lean season, a pattern which most households may
not financially afford. This observation is consistent with the earlier research findings by Codjoe
et al. (2016). In addition, foods such as coffee, tea, local alcohol, and mixed dishes were
consumed by 58.3% of the household, with 54.3% were from high, 57.1% from low, and 71.5%
were from medium HDD categories. A similar condition was reported earlier by Taruvinga et al.

(2013).

4.2 Factors Determining Household Dietary Diversity

As presented in Table 5 below, multinomial logit model demonstrates regression coefficients and
p-values of the various factors affecting household dietary diversity. The model was significant
at 1% level (0.000) and a pseudo-R-squared of 0.2084 (Table 5). Most of the explanatory
variables were significant at 1%, 5% and 10% levels of probability. Medium dietary diversity
(MDD) was chosen as a reference category for comparison since more than half of the sampled
households fall within this category. The corresponding marginal effect of explanatory variables

are shown in Table 6.
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Table 5.0: MNL coefficients estimate for factors determining household dietary diversity

Variable Low Dietary Diversity (LDD) High Dietary Diversity (HDD)

Coefficients P-value Coefficients P-value
Gender 1.384 0.000%** -0.809 0.024*
Household size 0.034 0.762 -0.147 0.243
Maize income -1.006 0.884 0.003 0.044*
Maize yield -0.002 0.409 -0.008 0.005**
Credit -0.692 0.017* 0.804 0.034*
Extension 1.412 0.002** 0.064 0.909
Crop enterprise -0.168 0.566 1.462 0.001**
Off-farm income -0.003 0.006** 9.800 0.296
Livestock -0.180 0.016* 0.192 0.010*
Education 0.037 0.328 0.186 0.001**
Age 0.003 0.807 0.046 0.003**
Milling/processing  -0.116 0.771 0.800 0.421
Threshing 0.061 0.623 -0.107 0.275
Meal frequency -0.212 0.040* -0.176 0.142
Storage -0.070 0.838 1.424 0.000%**
Market distance -1.182 0.241 0.037 0.945
DD knowledge -0.369 0.195 0.841 0.012*
Base Category Medium Dietary Diversity (MDD)

No. of observation
LR-Chi* (32)
Pseudo R-squared
Log likelihood

384
159.92%%*
0.2084
-303.72994

Level of significance; *** 1%; ** 5%; * 10%. Dependent variable: Household Dietary Diversity (0 =
Low; 1= Medium and 2= High).

Multinomial logit analysis showed that gender of the head of the household was significant and

positively associated with low dietary and negatively associated with high dietary diversity. The

output of the model suggests that in reference to the base category, households headed by female

are more likely to improve dietary diversity by 23.1% by shifting from a low dietary diversity to

a medium household dietary diversity. This can be attributed to the fact that if women control

resources, they utilize them on nutritious foods for the household members; hence, it positively

affects household food access, especially women and children. These findings are consistent with
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the previous research findings by Lutomia et al. (2019) who reported that female-headed
households have a higher probability of improving food security compared to male counterparts

in Western and Eastern regions of Kenya.

Table 6: MNL Marginal Effect for the Determining Household Dietary Diversity

Variable Low Dietary Diversity (LDD) High Dietary Diversity (HDD)
Std Error Marginal effect Std Error Marginal effect
Gender 0.048 0.231%*** 0.038 -0.146*
Household size 0.017 0.097 0.014 -0.017
Maize income 0. 002 -0.012 0.001 0.034*
Maize yield 0.004 -0.046 0.003 -0.008*
Credit 0.042 -0.132* 0.041 0.113*
Extension 0.066 0.217%* 0.061 0.036
Crop enterprise 0.043 -0.071 0.046 0.173%*
Off-farm income 0.007 -0.006** 0.006 0.021
Livestock 0.011 -0.034* 0.008 0.028*
Education 0.006 0.001 0.001 0.002**
Age 0.002 0.008 0.002 0.005**
Milling/processing ~ 0.060 -0.042 0.062 0.095
Meal frequency 0.015 -0.027* 0.013 -0.14
Storage 0.036 -0.055 0.036 0.166%**
Market distance 0.075 -0.182 0.057 0.032
DD knowledge 0.042 -0.083 0.036 0.108*
Base Category Medium Dietary Diversity (MDD)

Level of significance; *** 1%; ** 5%; * 10%. Dependent variable: Household Dietary Diversity (0 =
Low, 1 = Medium and 2 = High).

Annual maize income had a significant and positive association with high dietary diversity as
expected. In regard to the base category, these results suggest that a household with annual
income from the sale of maize surplus increases the likelihood of achieving a high dietary
diversity by 3.4% than those who have no annual income from the sale of maize. Higher crop
income typically helps improve household food security as there is more expenditure to spend on
purchasing non-cereal food. Similar observations were reported earlier that on-farm income was
an indication of surplus maize and found that households who sold maize were less food insecure

(Mutea et al., 2019; Gitonga and Groote, 2015).
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Contrary to the expectation, annual maize yield was negatively associated with high dietary
diversity. With reference to the base category, annual maize production decreases the probability
for a household to maintain high dietary diversity by 0.8%. This implies that households with
low annual maize yield are more food insecure than those with sufficient annual maize yield.
Domestic food production accounts for a major part of their consumption due to the lack of
economic capacity to market goods and the engagement of farming household in off-farm

activities. Similar observation was previously reported by Kimiywe (2015).

Prior to expectation, credit was positively associated with high dietary diversity and negatively
associated with low dietary diversity. Reference to the base group, these results indicate that with
a household that has access to credit, is more expected to increase the probability of achieving a
high dietary diversity by 11.3% than a household who have no access to credit. This may be
linked to the proper use of the loan and remittances by the households who have taken credit and
are more likely to have sufficient food. This finding is consistent with the empirical findings of
Mango et al. (2018) who reported a positive and significant impact of credit on household food

security status.

Access to extension services had a significant and positive effect on low dietary diversity at 5%
significant level. These results suggest that with reference to the base group, households with
access to extension services increase a probability of moving from low dietary diversity to
medium dietary diversity by 21.7% than households who have no access. Extension service is a
vital factor in boosting food production and affirming to this, extension delivery to the
smallholder farmers encourages the adoption of new innovations to increase household food
production and can positively influence household dietary diversity. This corroborates with the
earlier study by Kipkargat and Tuigong (2015) who observed that extension services enhanced

production and indirectly improved household food security.

The regression results indicate that crop enterprise had a significant and positive association to
high dietary diversity. The results depict that in comparison with the base category, households

who cultivated other various crops such as fruits, kales, potatoes and beans alongside maize
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increase the probability of achieving a high dietary diversity by 17.3% than households who
cultivated only maize. Crop diversification enhances household diets, food security and income,
thus, allowing household to purchase more consumable commodities. This result corroborates
with the earlier findings by Silvestri et al. (2015) who reported that crop diversification plays a

significant role in improving household nutritional status and livelihoods.

Off-farm income was significant and negatively associated with low dietary diversity and in
comparison, with the base category, access to non-farm income decreases the likelihood of
households to attain a high dietary diversity by 0.6%. This connotes that off-farm income can
compete with on-farm income activities by reducing the family labor from farm activities.
However, off-farm income may have negatively impacted on household dietary diversity by
reducing higher farm’s income and production, thereby affecting the household’s welfare. These
results comply with a previous report by Apanovich and Mazur (2019) who reported that non-
farm income is a contributor to rural poverty status; affect nutritional outcome and farm income

in South-Central Uganda.

The livestock holding was positively associated with high dietary diversity and negatively
associated with low dietary diversity. With reference to the base category, these results suggest
that for a unit increase in livestock holding, increases the likelihood of attaining a high dietary
category by 2.8% and reduces the probability for a household to attain a low dietary category.
Animal husbandry is a usual livelihood coping strategy that contributes directly to household
food consumption patterns by providing energy via the consumption of animal products, through
the sale of animals and animal products that bring forth cash, and source of manure and draft
power that enhance agricultural productivity. Furthermore, livestock keeping goes beyond the
explicit food supply chain but tie to cultural and social lives. The same observation was reported
by Demeke et al. (2017) who noted that an increase in small and large livestock leads to an

increase in nutritional and financial health as well as the food supply.

As expected, education was significant and positively associated with high dietary diversity.
Compared to the base category, the more households are educated, the more they are likely to

achieve a high dietary diversity at marginal effect of 0.2%. Education increases the skills and
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knowledge of a person and increases the knowledge about nutritional diets. Household heads
who have acquired a certain level of education could better emphasize health gain of eating
nutritious food and thus spent a bigger proportion of their food budget to buy more nutritious
food items relative to their uneducated counterparts. Previous study has reported the same

findings (Muthini et al., 2019; Taruvinga et al., 2013).

The age of household head (in years) was significant and associated positively with high dietary
diversity. Compared to the base category, these results suggest that for a unit increase in in the
age of household head, increases the probability of being in the high dietary diversity by 0.5%. It
is anticipated that as a farmer gets older, they acquire more skills and experience which can
augment their understanding of crop varieties for their diverse diets. This entails that household
heads that are old are more likely to diversify their diets than young household heads. Similarly,
Gitagia et al. (2019) reported that older women were most likely to have high dietary diversity

than younger women in Rongai Sub -County of Kenya.

The model output showed a negative association between low dietary diversity and meal
frequency. The findings of this study suggest that, with reference to the base category, household
meal intake in the last 24 hours lead to a higher probability of attaining a low dietary diversity at
marginal effect of 2.7%. Taking less than the recommended minimum meals (less than three
meals per day) always includes skipping meals or reducing the usual quantity of food, which is
part of food insecurity coping strategy. Decreasing meal frequency signifies less expenditure on
food and less food to be consumed by household members, leading to inadequate dietary
diversity and malnutrition, especially in children. The findings of the study are in line with the
previous report by Seguin et al. (2016) who found a negative relationship between taking

breakfast, lunch and super per a week and body mass index.

Storage has established to be significant and positively associated with high dietary diversity as
hypothesized. This implies that household who have stored their crops after harvest have a
higher probability of attaining high dietary diversity by 16.6%. The possible explanation for this
is that, the farming households who had used various modern storage facilities like hermetic bags

are not associated with infestation of insects and aflatoxin contamination, hence, leading to high
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food availability which in turn increase household dietary diversity. Similar observation was
reported by Njoroge et al. (2019) who noted that farmers in Kenya who had used modern storage

facilities did not incur postharvest losses in maize.

Dietary diversity knowledge was significant and positively associated with high dietary diversity
as expected. With reference to the base category, the results suggest that, knowledge of having
diverse diets increases a probability of achieving high dietary diversity by 10.8%. Food nutritive
knowledge is a self-perception of the grandness of consuming balanced meals that directly affect
diet quality. This means that nutritional awareness level improves knowledge about household
food items and aids in choosing nutritious foods for quality health. This observation is
complementary with the earlier research findings by Powel et al. (2017 who noted that dietary

awareness inspires household to choose proper food consumption for good health.
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CHAPTER FIVE: SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Summary

The main purpose of this study was to establish the determinants of household dietary diversity
among smallholder maize farmers in Uasin Gishu County of Kenya. The specific objectives were
to; estimate household dietary diversity status and determine the various factors influencing

household dietary diversity.

A semi-structured questionnaire survey was employed, with a multistage sampling procedure
undertaken to draw 384 households. Descriptive statistics were used to estimate household
dietary diversity status and socioeconomic characteristics of households; meanwhile multinomial
logit model was utilized to determine factors affecting household dietary diversity. The data was

analyzed using Stata version 15. The results were presented in tables and figures.

From the results, 98 participants had consumed 1-3 food groups, 210 had consumed 4-6 food
groups, and 76 participants had consumed 7-12 food groups in the last 24-hour diet recall. Based
on FAO methods of classifying household dietary diversity status, 25.5% households reported
low dietary diversity status (LDD), 54.7% reported medium dietary diversity status (MDD) and
only 19.8% of the households reported high dietary diversity status (HDD).

The mean total household size for LDD was 5.9, while for HDD and MDD were 5.8 and 5.5
respectively. The results further showed that on average, livestock holding, cultivable land size
and off-farm income was significantly higher for those in HDD compared to low and medium
dietary diversity status. Majority of farmers (87.8%) stored maize using the hermetic bags, while
eighty percent from medium and low dietary diversity had used this method. However, more
than half of farmers who belong to low dietary diversity had preferred the use of cribs storage
facility. Very few farmers (1.3%) had used open ground in the houses as a storage method.

The major crop enterprises cultivated by farmers were maize (100%), kales (75%), potatoes
(75%) and cabbages (70%). In addition, a chi-square test showed that 64.8% of the sampled

households were males whereas half of the sampled households had knowledge on dietary
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diversity. About 10.9% and 35.2% of the farmers had access to both public and private extension

and credit services respectively.

The findings of the study also showed high consumption of cereals (99.5%), milk (82.8%),
vegetables (82.6%), oils and fats (76.4%), sugar, honey, cakes, and biscuits (70.5%), and
condiment (58.3%) in the last 24-hour. There was low consumption in the following food
groups; tubers (23.4%), eggs (10.9%), fish (5.7%), legumes (38.5%), fruits (26.3%), and meat
(27.8%).

In examining the factors determining household dietary diversity, multinomial logit results
revealed that knowledge of dietary diversity, age, crop enterprises, livestock holding, education,
storage, extension, credit and annual maize income had a significant and positive effect on
household dietary diversity. Meanwhile, off-farm income, meal frequency, and annual maize

yield had a significant and negative effect on household dietary diversity.

5.2 Conclusion
It is imperative to conclude that more than half of the sampled households were in medium
dietary diversity, calling for immediate interventions geared towards improving household

dietary diversity status.

The diet of all the households was predominantly based on cereals with inadequate vegetables,
milk, sugars and condiments. On the other hand, there was a very low consumption of the
protein-source food groups like legumes, fish, meat, and eggs. The study results suggest that
there was an imbalance in the consumption of food groups and inadequate diets among
households. However, there is need to encourage households to increase intake of other food
groups like fish, diary and fruits than concentrating on the consumption of cereal based food

groups.

5.3 Recommendations

5.3.1 Policy Recommendations
Based on the findings of the study, it is recommended that County government should provide

nutritional training and rural education access programs to widen knowledge of households about
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nutritional health gains of diverse diets. Nutritional education provides households with essential
basic information necessary to prepare food. It is imperative that County government should
raise awareness on dietary diversity among people through County health workers, radio and TV

programs.

It is recommended that national and County governments provide affordable access to credit for
poor farmers to buy fertilizers and farm equipment. This can be done through initiation of
policies such as youth agriculture funds and women enterprise funds to enhance production and

thus diversify their diet.

There is a need for the County government to encourage the farmers to engage in production of
other crop enterprises such as kales, cabbages and potatoes. This can be done through training of
farmers on intercropping method. Adequate dietary diversity goes beyond just producing
sufficient maize for the household but a malleable strategy from traditional-way to nutritious-
oriented farming system to meet their least standard calories requirements. Crop diversification
enhances food stock in term of quantity and also improve income through sale of crops which

then is used to improve household consumption patterns.

The government should continuously strengthen public extension services to enable the delivery
of agricultural technologies such as hermetic bags and modern cribs to reduce postharvest losses
and enhance livestock productivity by educating farmers on livestock health, feedlots, breeding
and commercialization. This can be achieved by committing more human and financial resources

to agricultural extension agents in the County.

5.4 Suggested Areas for Further Research

1. Since this study focused on household dietary diversity, which is not a good predictor of
dietary quality, it would be paramount to carry out research along individual dietary
diversity among smallholder maize farmers. This will allow for a better understanding of
nutritional outcomes.

2. Further research on coping strategies adopted by households during inadequate dietary

diversity would be of great importance.
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APPENDICES

Appendix 1: Multinomial logistic regression results

Table 1: MNL coefficients estimates for the factors determining HDD

Predictor variables

Low Dietary Diversity (LDD)

High Dietary Diversity (HDD)

B Sign value Sign p-value
Intercept Bo -0.167 0.898 -5.365 0.001
Gender B4 1.384 0.000%** -0.809 0.024*
Household size B 0.034 0.762 -0.147 0.243
Maize income B -1.006 0.884 0.003 0.044*
Annual maize yield | S, -0.002 0.409 -0.008 0.005**
Credit Bs -0.692 0.017* -0.804 0.034*
Extension Be 1.412 0.002%* 0.064 0.909
Crop enterprises B -0.168 0.566 1.462 0.001**
off-farm income Bo -0.003 0.006** 9.800 0.296
Livestock B1o -0.180 0.016* 0.192 0.010%*
Education B11 0.037 0.328 0.186 0.001**
Age P12 0.003 0.807 0.046 0.003**
Threshing Bi3 -0.116 0.771 0.800 0.145
Drying practices B1a 0.061 0.473 0.107 0.275
Meal frequency Bis -0.212 0.040* -0.176 0.142
Storage B17 0.070 0 .838 -1.424 0.000%***
DD knowledge Boo -0.369 0.195 0.841 0.012*
Base Category Medium Dietary Diversity (MDD)
No. of observation 384
LR-Chi-squared (40) | 159.92%**
Pseudo R-squared 0.2084
Log likelihood -303.72994

Level of significance; *** 1%; ** 5%; * 10%. Dependent variable: Household Dietary Diversity
(1= Low 2= Medium 3= High).
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Table 2. MNL Model Marginal effects

Variable Low Dietary Diversity (LDD) High Dietary Diversity (HDD)

Marginal effect Std. Err. Marginal effect Std.Err.
Gender (0.23]%** 0.048 -0.146* 0.038
Household size 0.097 0.017 -0.017 0.014
Maize income -0.012 0. 002 0.034* 0.001
Annual maize yield -0.046 0.004 -0.008** 0.003
Credit -0.132* 0.042 0.113* 0.041
Extension 0.217** 0.066 0.036 0.061
Crop enterprises -0.071 0.043 0.173** 0.046
Dependents -0.048 0.024 0.046 0.020
off-farm income - 0.006** 0.007 0.021 0.006
Livestock -0.034* 0.011 0.028* 0.008
Education 0.001 0.006 0.002%** 0.001
Age 0.008 0.002 0.005** 0.002
Threshing -0.042 0.060 0.095 0.062
Drying practices 0.006 0.013 0.010 0.010
Meal frequency -0.027* 0.015 -0.14 0.013
Storage 0.055 0.036 -0.166*** 0.036
DD knowledge -0.083 0.042 0.108* 0.036
Base Category Medium Dietary Diversity (MDD)

No. of observation

384

LR-Chi-squared (32) | 159.92%**
Pseudo R-squared 0.2084
Log likelihood -303.72994

Level of significance; *** 1%; ** 5%; * 10%. Dependent variable: Household Dietary Diversity
(1= Low 0= Medium 2= High). Source: author’s own survey (2021)

Table 3: Hausman test for the Independence of Irrelevant Alternatives (IIA) assumption.

chi2 df P>chi2
Low 20.848 21 0.468
Medium 24.907 21 0.251
High 14.849 21 0.83
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Appendix 2. Multicollinearity test results

Table 4: Variance of inflated factor (VIF) for the explanatory variables used to model the

determinants of household dietary diversity

Variables VIF

Gender 1.13
Age 1.11
Education level 1.07
Household size 2.97
Land size 1.06
Maize income 2.31
Annual maize yield 2.53
Off-farm income 1.10
Livestock holding 1.16
Crop enterprise 1.10
DD knowledge 1.10
Credit 1.07
Extension 1.22
water access 1.03
Threshing 1.05
Drying 1.02
Storage 1.15
Meal frequency 1.09
Mean VIF 1.43

Source: author’s own survey (2021)

Appendix 3: Heteroscedasticity test:
Table 4: Breusch-Pagan / Cook-Weisberg test for heteroskedasticity

Chi2(1) | 2.40

Prob>chi2 | 0.1210

79



Appendix 4: Questionnaires

University of Nairobi

Questionnaire ID:

Farmers’ Questionnaires

Determinants of Household Dietary Diversity among Smallholder Maize Farmers in Uasin
Gishu County, Kenya

Household survey questionnaire, February 2020
Introduction:

This questionnaire will be used to interview smallholder maize farmers’ household head or

family members aged above 18 years who participated in decision-making in the household.

The purpose of the study was to establish the determinants of household dietary diversity among
smallholder maize farmers. The specific objectives were to estimate household dietary diversity
status and determine the various factors affecting household dietary diversity of smallholder
farming households. Only farmers who are currently engaged in subsistence maize farming will
be interviewed. Information collected is purely for research and academic purpose and your
views will be treated confidential neither to be linked to you in any way. Kindly note that your
participation is voluntary and you are free to withdraw at any point or fail to answer any of the
questions you feel uncomfortable with. If you agree to participate, the survey will take about less
than forty-five (45) minutes, we are therefore kindly asking for your consent to be part of the

study.
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General Information

Enumerator’s Name:

Name of the Farmer:

Date of Interview:

County: Sub-county: Location:

Sub-location: Village:

No | Section 1: Household Characteristics | Codes
1 Name of the respondent

2 Sex of the respondent [ ]1=Male [ ]0=Female
4 | Age of household head (in years)

5 | Highest education of household head
(in years of schooling)

6 | What is the size of the household?

7 | Number of household members under
15 and above 64 years

11 | How many years have you engaged in
subsistence maize farming?

Section 2: Food Consumption

Please describe the food that was eaten or drank yesterday during the day or night by any member of the household and exclude food
purchased and eaten outside the home.

Food source code: 1- Own production 2- Purchase 3. Others
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No

Household’s types of food
consumed

Unit
(Bowls/kgs
/liters)

Unit price
(Ksh)

Source (s) of
food (refer to the
code)

Codes

Cereals (corn/maize, rice,
wheat, sorghum, millet e.g.
bread, noodles, porridge.
ugali, Gethuri, & other grain
products.)

[

]1=Yes|

12=No

White root & tubers (White
potatoes, white yam, white
cassava or any other foods
made from roots)

]1=Yes]|

12 =No

Vitamin A rich vegetables &
Tubers (Pumpkin, carrot,
sweet potatoes, red sweet
pepper &  other locally
available vitamin A rich
vegetables)

]1=Yes|

12 =No

Dark green leafy vegetables
(cassava leaves, kale & wild
forms)

]1=Yes|

12=No

Other vegetables (Tomatoes,
onion, eggplants & other
locally available vegetables)

]1=Yes|

12=No

Vitamin A rich fruits (Ripe
mango, ripe papaya, ripe
avocado & fresh juice made
from these fruits)

]1=Yes|

12 =No

Other fruits (Wild fruits

]1=Yes|

12 =No
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&juice made from theses
fruits)

Organ meat (Liver, kidney,
or other organ meats or blood-
based foods)

]1=Yes|

12 =No

Flesh meats (Beef, pork,
lamb, goat, rabbit, chick &
duck or other birds & insects)

]1=Yes|

12=No

10

Eggs (Eggs from chicken,
duck, ostrich & any other egg)

]1=Yes|

12=No

11

Fish & seafoods (Fresh or
dried fish or shellfish)

]1=Yes|

12=No

12

Legumes, nuts & seeds
(Dried beans, dried peas,
lentils, nuts, degu, seeds, &
peanut butter)

]1=Yes|

12=No

13

Milk & milk products (Milk,
cheese, yoghurt or other milk
products)

]1=Yes|

12=No

14

Oils & fats (Oils, fats or
butter added to food or used
for cooking)

]1=Yes|

12 =No

15

Sweets (Sugar, honey,
sweetened soda, or sweetened
juice drinks, sugary foods such
as chocolates, cookies &
cakes)

]1=Yes|

12=No

16

Spices, condiments &
beverages (Black pepper, salt,
hot sauce, coffee, tea,
alcoholic drinks)

]1=Yes]|

12 =No
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No | Section 3: Farm Characteristics Codes

1 Do you own a plot for faming maize? [ ]1=Yes [ ]0=No

2 How was the land owned or accessed for use? [ ]1=Inherited[ ] 2=Purchased
[ ] 3= Cooperative [ 14 =
Others

3 What size of maize farm do you possess (acres)? [ ]1=<2acres []2=>2 butless

than 11 acres
4 | What is the quantity of maize you produced in a year? Quantity (kgs)
How much do you earn in a year from the sale of maize? | Ksh

6 | How much do you incur as cost of selling maize? Ksh

9]

Section 4: Off- farm earnings

Alongside on farm activities or during on- season or off - season, has your household engaged in any of the listed income generating

activities as alternative sources of income? [ ]1=Yes[ ] 0= No. If your answer is yes, please answer the questions in the table

below.

Household member codes: 1. Head 2. Spouse 3. Son 4. Daughter 5. Others (specify)
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No | Description of the | Codes Household | Frequency | Monthly Annual
source member income/unit | income (Ksh)
(refer to the ( Ksh/kgs)
codes)
1 Part time job in other |[[ ]1=Yes
farms? [ 10=No
2 | Running petty business? | [ ] 1=Yes
[ ]0=No
3 | Gifts/ food aid [ ]1=Yes
[ ]10=No
4 | Permanent farm | [ ] 1=Yes
worker? [ ]0=No
5 | Remittances from | [ ]1=Yes
relatives or friends [ 10=No
6 | Non —agricultural casual |[ ]1=Yes
worker? [ 10=No
7 | Salaried  government |[ ]1=Yes
employment? [ ]10=No
8 | Others (specify)
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Section 5: Access to credit

1. Did you have access to credit in the last farming season? [ ] 1=Yes[ ]0=No

la. If Yes, what was the source of credit? [ ] 1 =Farm group[ ]2 = Microfinance|[ ]3=
other self-help group [ ]4=Banks [ ]5=Friends/relatives|[ ] 6 = others (specify)

2. What kind of credit did you go for: 1.[ ] Consumption credit 2. [ ] Production credit 3.
Others (specify)

3. What was the size of the credit? Ksh

4. Did you get creditontime? [ ]1=Yes|[ ]0=No

4a. If No, what constrained your access to credit? 1.[ ] Tedious administrative procedures
2. [ ] Financial institution attributes 3. [ ] Lack of collateral 4. [ ] Delay/default in
previous loan 5. Others (specify)

5. What was the effect of the credit on agricultural yield?

Section 6: Access to extension services

1. Did you have access to extension services in the last farming season? [ ] 1= Yes
[ 10=No

2. If Yes, how often? 1. Once a month 2. Once every three months 3. Once a year

3. Do you have access to market information? [ ]1=Yes[ ]0=No

4. 1If yes, what is the source of information? [ ] 1 = Farmers in the village [ ]2 =
Mass media [ ] 3 = Extension agents [ ] 4 = Local NGOs [ ] 5 = International
NGOs | ] 6. Social media [ 1 7 = Others (specity)

5. What distance do you travel to the nearest market (Km)?
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Section 7: Own farm production and on-farm Income Sources

No

Crops

Quantity
produced
(in Kgs or
Numbers)

Quantity sold

(in Kgs or
Numbers)

Unit price
(Ksh)

Total Income per

year (Ksh)

Cows

Sheep

Goats

Poultry

Donkeys

Pigs

Rabbit

Cereals

Vegetables

Fruits

oy = IN-J RCC) IEN T - N RV I RS SR

Cash crops

—
\S]

Others
(Specify)

Section 9: Post-harvest practices

1. How many days do you sundry your maize? ..........ccccceeeverveenreeennneenne.

el

Methods use for drying

[ ]1=bystoking[ ]1=dryon the ground

Processing/Millings

[ ]1=Traditional processing [ ]2 =Posho milling [ ] 3 = others (specify)

Sorting and cleaning practices of maize

[ ] 1= after cobs removed [ ] 2= sort & select before cobs removed [
(specify)......

Maize storage practices

[ ] 1= Traditional granaries [ ] 2= improved granaries [ ] 3 = others (specify)

Are you aware about Aflatoxins contamination?

[ ]1=Yes

[ 10=No
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7. How do you mill/thresh your maize flour?
[ ]1=Manual threshing [ ]2 = motorized threshing [ ]

8. Do you experience postharvest losses?
[ ]1=Yes [ ]0=No

Section 10: Dietary diversity knowledge

1. Do you have knowledge about the health benefits of consuming different food
groups?
[ ]1=yes [ ]2=No

2. How many meals does household takes per day in the last 24-hours? ........................
1. Do you have access to clean water?
[ ]1=yes [ ]2=No
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