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Academic performance

Malnutrition

Undernutrition

Stunting

Wasting

Under weight

DEFINITION OF TERMS

Refers to how good or bad a child rates in arithmetic
skills, language skills and school attendance.

Refers to deficiencies, excesses or imbalances in a
person’s intake of energy and/or nutrients. It includes
undernutrition; stunting (low height for age), wasting
(low weight for height), underweight (low weight for
age), micronutrient deficiencies and over nutrition;
overweight and obesity.

Nutritional deficiency resulting from insufficient food
intake, lack of food or the inability of the body to
convert or absorb it. The key indicators of
undernutrition and those which will be used in this
study are stunting, wasting and underweight. (WHO,
2016)

Low height-for-age; It represents past or chronic
malnutrition or illness, but is less sensitive to

temporary food shortages.

Low weight-for-height; Wasting is sensitive to
temporary food shortages and episodes of illness and
commonly used as an indicator of current nutritional

status.

Low weight-for-age; It reflects the cumulative and
acute exposures and body mass relative to
chronological age. It is influenced by both the height
of the child (height-for-age) and his or her weight
(weight-for-height)
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WHO Z-scores

These indicate the magnitude of malnutrition
categorized as below -3 severely undernourished, -3 to
-2 moderately undernourished, -2 to -1 mildly
undernourished, more than -1 Normal nutritional
status
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ABSTRACT

Approximately half of all demises in children below 5 years of age in low-to-middle-
income countries (LMICs) are attributed to undernutrition. Despite efforts to curb
undernutrition, it’s still a major public health problem in Kenya. The study aimed to
determine the prevalence of undernutrition in 3-5-year-old children in public nursery
schools in Asembo and to establish factors associated with undernutrition. The study
adopted a school-based cross-sectional design. A sample size of 160 children was
estimated but only 152 consented to participate. The dependent variables were
Wasting, stunting and underweight, while the independent variables were
demographic characteristics, socio-economic characteristics, child morbidity and
immunization status and WASH practices. Univariate and multivariate logistic
regressions were used to determine factors associated with undernutrition. Children
aged 36-47 months were 56(36.8%) while those aged 48-60 months were 96
(63.2%). The mean age of caregivers was 29.9 years with a range of 20-62 years.
Majority of the caregivers 117 (77.0%) had reached primary level in education. The
prevalence of undernutrition was 15.1%. The prevalence of wasting, stunting and
underweight was 2.6%, 9.2% and 3.3% respectively. Children who had had diarrhoea
2 weeks preceding the interview, had 8.7 more odds of being wasted and 7.4 more
odds of being underweight than those who did not have diarrhoea. Children from the
richest quintile had 0.7 less odds of being stunted than children from the poorest
wealth quintile. The study found that the prevalence of undernutrition in Asembo
was relatively low based on the WHO prevalence threshold classification, although
the prevalence of wasting in Asembo was notably higher than the prevalence of the
whole of Siaya County as reported in KDHS 2014.Diarrhoeal episode as a risk factor
for wasting and underweight concurs with several studies conducted in low-to-
middle-income countries such as Nigeria, Somalia, Uganda and Ethiopia. The
finding that children from poorer quintiles were more likely to be stunted as
compared to those from richer quintile concurs with studies conducted in several
LMICs. In conclusion, the prevalence of undernutrition in pre-school children in
Asembo was lower than the Kenya national prevalence levels, diarrhoea and
belonging to poorer quintiles are factors associated with undernutrition in nursery
school children in Asembo. The study recommends that routine anthropometric
screening be introduced in nursery schools to identify otherwise healthy children
who may be suffering from undernutrition to allow for prompt corrective actions.
The study further recommends for regular health education to parents and teachers
on ways of preventing diarrhoea which was positively associated with wasting and
underweight.
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CHAPTER ONE

INTRODUCTION

1.1 Background Information

Malnutrition denotes to shortages, excesses or imbalances in a person’s consumption of
energy or nutrients. The term covers two expansive groups of conditions which are
undernutrition and overnutrition. Overnutrition is a form of malnutrition arising from
excessive intake of food leading to accumulation of body fat that impairs health, while
undernutrition is a lack of adequate energy, protein and micronutrients to meet basic

requirements for body maintenance, growth and development (Luchuo et al., 2013).

According to the WHO classification of child undernutrition, children with a Z-score
below -2 SD of the Weight for Height (WHZ), Height for Age (HAZ) and Weight for
Age (WAZ) are classified as wasted, stunted and underweight correspondingly (World
Health Organization, 2016).

Stunting refers to low height for age; when a child is short for his age. This signifies past
or chronic malnutrition or illness, but is less sensitive to momentary food scarcities.
Wasting refers to low weight for height; when a child is thin for his height. Wasting is
sensitive to temporary food scarcities and episodes of sickness and frequently used as a
pointer of present nutritional status. Underweight refers to low weight for age; when a
child can be either thin or short for his age. This reflects a combination of chronic and

acute undernutrition (Leilei et al., 2014).

Undernutrition is one of the main public health problems all over the world. An
estimated 41 million children under the age of 5 years are overweight or obese, while
some 159 million are stunted and 50 million are wasted. (WHO, 2016). In developing
countries currently, undernutrition is attributed to more than 41% of the annual

mortalities in children between the ages between 6 to 24 months accounting to



approximately 2.3 million deaths. In overall children of 5 years and below,

undernutrition is linked with an estimate of 60% of the 10.9 million annual deaths. (Ibid)

Globally it is estimated that one in every three kindergarten children is undernourished.
Among the general populations, the most frequently observed to have undernutrition are
women, children and the elderly, whereas among the children, preschool age is an
important stage of life where nutrition plays an important role and has long lasting
effects in the later years of life (Khattak, 2015).

By 2014, worldwide undernutrition estimation rates indicated that 35.7% of kindergarten
children in developing countries were underweight, 42.9% were stunted, and 9.2% were
wasted (Pius, 2014).

Undernutrition among children in third world countries is a major public health concern
since it places a hefty problem on already underprivileged communities (Luchuo et al.,
2013).

Diseases and undernutrition are closely related; occasionally infection is the result of
malnutrition, sometimes it is an underwriting factor. Undernutrition stops children from
attaining their full physical and mental potential. Health and physical effects of
protracted conditions of undernutrition among children are: delay in their physical
development and mental development, lower intellectual quotient (IQ), greater
behavioral challenges, wanting social skills and amplified vulnerability to contracting

diseases (Yasser et al., 2016).

Undernutrition reduces immunological capacity to defend against diseases and recurrent
infections in children and this in turn deprive the body from essential nutrients. this leads
to the dismal growth of children which adversely affect the child’s mental and physical

development and, learning capacity (Partha et al., 2019).

Adequate nutrition is indispensable during childhood to guarantee healthy growth,

proper organ development and function, a versatile immune system and neurological and



cognitive development. Nutritional status has a major consequence on children’s
survival mainly due to the synergistic association between malnutrition and diseases.
Linear growth retardation (stunting) is often connected with frequent exposure to
unfavorable economic conditions, improper hygiene, and the interactive effects of poor
nutrient intake and infection (WHO, 2016).

Nutrition is an endogenous factor that affects the learning ability and skills of children at
school. The relationship between nutrition and school performance has been an interest
to many researchers due to the frequent observation of poor school performance among
malnourished students. Cognitive development and brain physiology among children
requires access to sufficient and nutrient rich foods. Undernutrition adversely affects
school attendance, academic performance and social skills among children (Abebe et al.,
2016).

A study conducted in Nigeria established that an underweight child is thrice more likely

to have delay in language skill compared to a well-nourished counterpart and is five
times as likely to have delay in interactive social skills (Adenike et al., 2017).

Compared with normal-weight children, undernutritioned children are more apathetic
and they tend to explore their environment less. The mechanism by which this happens
has been associated with overall negative influence of malnutrition on the central
nervous system, resulting either directly to the child being unable to properly receive
and interact with information from the environment or indirectly by showing behaviours
not consistent with stimulation from the environment (Laus et al., 2011). Some
interactive social skills children adopt as they grow include empathy, participation in
group activities, generosity, helpfulness, communicating with others, negotiating, and
problem-solving. An underweight child who is regularly irritable, depressed or
aggressive is not likely to develop these social skills effectively. This has negative
influence on later academic success as the development of social skills builds the
foundation for academic achievement as well as work-related skills later in life
(McClelland et al., 2013).



The causative agents of childhood malnutrition are varied, multidimensional and
interrelated. An analytical framework recommended by the United Nations Children’s
Fund (UNICEF) categorizes the causes into a) immediate causes: nadequate dietary
consumption and illness b) underlying causes: insufficient access to food in a household,
inadequate health care services and unhygienic environment; and inadequate household
level care for children and women and c) basic causes: inadequate current and potential
social level resources. In sub-Saharan Africa, numerous pointers of social economic
status have been associated with children’s nutritional status such as maternal and

paternal educational level, parental revenue, and family assets (Zaida et al, 2014).

Enhancing the educational level of parents particularly mothers on nutrition, hygiene
and common disease prevention practices should logically reduce the malnutrition
related morbidity and deaths. It is said that the path to the child’s stomach is through the
mind of the mother. Quality of food taken, choices and quantity are all depend on the
mother or caregiver. Musgrove et al points to 3 important ways that lack of knowledge
and inadequate education contribute to malnutrition. First people may have very little
knowledge about vitamins or nutrients and they don’t eat even the cheap and available
ones and Secondly, ignorance about disease causes and its side effects. Cure and
prevention options may be most of the time very accessible and affordable. Poor
hygienic conditions and the inability to control some intestinal parasites have serious
consequences in competing for nutrients with the host, causing anemia and suppressing
appetite. Thirdly, some people might not know how to care for their infant children as
they might underrate healthy practices like breastfeeding, providing vitamins and other
micronutrient rich foods to their children. Women’s education improvements have
influenced by far the most, accounting for 43% between 1970 and 1995 while
improvement in per capita food accessibility contributed about 26% (Mahaama, 2014).

Increasing variable rainfall patterns are likely to affect the supply of fresh water. A lack
of safe water can compromise hygiene and increase the risk of diarrheal disease. In
extreme cases, water scarcity leads to drought and famine. According to the World

Health Organization, various major killers such as diarrheal diseases,malnutrition,



malaria and dengue fever are highly climate associated and are anticipated to rise as the

climate changes increase (Luchuo et al., 2013).

Tackling undernutrition is directly related to the achievement of MDG1 (eliminating
hunger), MDG4 (reducing child mortality). The achievement of many of these goals in
human development hinges upon elimination of undernutrition, as it impacts on health,
productivity and educational achievement (Awah et al., 2013). Educational level of
women, maternal ages, marital status, availability of tap water and latrines have been
reported to be influence malnutrition. Childhood undernutrition is represented by
contextual impacts over and above likely compositional impacts that urban rural
differentials are mainly explained by the socioeconomic standards of communities and
households, that childhood undernutrition occurs more often among children from
poorer households and/ or poorer communities and that living in deprived communities
has an independent effect in some instances. Socioeconomic inequalities in childhood

undernutrition are more pronounced in urban centers than in rural areas. (Ibid)

The Ministry of Health (MoH) in Kenya is keen to ensure there is appropriate legislation
to raise the profile of nutrition coordination. However, legislation and commitment alone
are not enough. The Health Cabinet Secretary in 2016 noted a need for the government
to transform the political commitments for action into on-the-ground actions; which
would entail sustained support for strategies that promote good maternal nutrition,
optimal breastfeeding, complementary feeding, early detection and management of

illness and acute malnutrition and improved water, sanitation and hygiene (Mailu, 2016).
1.2 Statement of the Problem

Undernutrition in pre-school children is a substantial problem and has been
acknowledged by the WHO as the most lethal form of malnutrition; indirectly or directly
causes an annual death of at least 5 million children worldwide (Abolfazl et al., 2013).
Inadequate nutrition during childhood leads to unhealthy growth, improper organ

formation and functioning, a weak immune system and poor neurological and cognitive



development. Undernutrition inhibits children from reaching their full physical and
mental potential (WHO, 2016).

One of the challenges faced in the fight against undernutrition in Kenya is the low
understanding of linkage between national food security, basic education, water and
hygiene strategies on one hand and nutrition on the other. It is therefore, of high
importance to alert policy makers and programmers on the causal factors of malnutrition
and influence them to address malnutrition in an all-inclusive approach and broad
manner (National Nutrition Action Plan 2012-2017).

The factors leading to undernutrition are varied and change in space and time.
Interventions to curb undernutrition need to be innovative and versatile to achieve this
goal. One of the proposed strategies in Kenya is to institutionalize the fight against
undernutrition. In lieu of this, there are a considerable number of studies on prevalence
and risk factors for undernutrition in pre-school children in Kenya that are community
based but very few are school based and therefore important to have data on the nutrition
status of children and the predictors, that is school-based to allow for comparability with

similar studies from other countries.
1.3 Justification

Undernutrition among Kenya’s children is a serious problem and occurs throughout the
country. Yearly, more than 70,000 Kenyan children perish before their 5" birthday;
malnutrition contributes to nearly half of these deaths. According to KDHS 2014, about
a quarter (25%) of children under five years of age are stunted in Siaya County, a
prevalence that is higher than the average of the entire Nyanza region whose prevalence
was 23%. Similarly, the prevalence of underweight children in Siaya (7.8%) was
reportedly higher than the average of the entire region (7.4%). Mortality rate of children
under 5 years in Nyanza stands at 82 deaths per 1,000 live births; the highest among all
regions in Kenya and higher than the national average of 56 deaths per 1000 live births

and malnutrition is one of the most contributing factors (Reilly et al., 2014). To curb the



child mortality rate, undernutrition in Siaya county needs to be arrested and it is
therefore important to establish the prevalence of undernutrition and factors associated

with it among children in the county.

Community based nutritional studies among children in Kenya have been conducted. In
line with the National Nutrition Action Plan of Kenya (2012-2017), the study
appreciates that the school set up provides an ideal setting to promote good nutritional
practices early in life and in lieu of this, there is need for school-based studies on
nutrition of children to be conducted to complement community-based studies. These
studies would be useful in informing intervention policies such as introduction of
anthropometry screening in schools. This study will therefore fill a gap of the limited
data available on school based nutritional studies in Kenya and also shed light on factors

associated with undernutrition in nursery school children in Asembo.

1.4 Objectives

1.4.1 Broad Objective

To determine the prevalence of undernutrition and the factors associated with
undernutrition among children attending nursery schools within Asembo in Siaya

County, Kenya.

1.4.2 Specific Objectives

1. To establish the prevalence of undernutrition among nursery school children
within Asembo in Siaya County, Kenya.

2. To establish the factors associated with undernutrition among nursery school
children within Asembo in Siaya County, Kenya.



1.5 Research questions

1. What is the prevalence of undernutrition in nursery school children within
Asembo in Siaya County, Kenya?
2. What are the factors associated with undernutrition in nursery school children

within Asembo in Siaya County, Kenya?
1.6 Scope of the Study

The study focused on 3-5-year-old children in public nursery schools in Asembo, Siaya
County, Kenya. The researcher limited the study to public nursery schools to ensure
homogeneity of participants since the study did not include a comparative arm to seek
differences between public and private school children, with the assumption that
children from private schools come from higher socio-economic groups. Anthropometric
measurements were limited to weight and height as a factor of age of children. For
factors associated with undernutrition, the study was limited to demographic
characteristics of the children and their care givers, socio-economic status of the
households from where the children hailed, immunization status of children and their
morbidity history in the two weeks prior to the interview day and water and sanitation

characteristics both at home and in school.
1.7 The Study Limitations

The study being of cross-sectional design was well suited for determining the prevalence
of undernutrition and also for generation of hypotheses, longitudinal studies are however
generally the best for determining predictors of an outcome. Nevertheless, the study

findings generate very important hypotheses that can be used as basis for further studies.

Children morbidity and immunization status were reported based on the care givers’
account since the health documents were not availed to verify. Recall bias may have

been introduced.



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

According to the World Food Programme malnutrition refers to a state in which the
physical function of an individual is impaired to the point where he or she can no longer
maintain sufficient bodily performance process such as development, pregnancy,

lactation, physical work and resisting and healing from disease (Luchuo et al., 2013).

According to the WHO classification of child malnutrition, children with a Z-score
below -2SD of the median for height, height for age and weight for age are classified as
wasted, stunted and underweight respectively. Children with a Z-score below -3SD of
the median are categorized as harshly undernourished while those with a Z-score
between -2SD and -3SD are classified as being moderately undernourished (WHO,
2016).

Stunting characterizes past or chronic malnutrition or illness, but is less sensitive to
temporary food shortages. Wasting is sensitive to temporary food shortages and episodes
of illness and frequently used as a pointer of current nutritional status. In addition,

underweight reflects the cumulative chronic and acute exposures (Leilei et al., 2014).

The impact of undernutrition usually falls mainly on children under five years of age.
Inspite of the millennium development goals target to reduce hunger by half by 2015,
major failures have been reported mainly in Africa; Out of the 800 million people still
suffering from starvation globally, Sub-Saharan Africa accounts for over 204 million.
The situation is currently worsening in this region as it rose from 170.4 million hungry
people in 1990 to 204 million in 2002 (Luchuo et al., 2013).

Determinants of undernutrition are varied and dynamic; specific to cohorts and regions.

The United Nations International Children Emergency Fund (UNICEF)’ conceptual



framework for causes of malnutrition categorizes these determinants into immediate
(dietary intake and disease), underlying (household food security, care and feeding
practices, unhealthy household environment and inadequate healthcare services) and
basic causes (geographical location, lack of capital and resources) (Monsurul et al.,
2019).

2.1 Theoretical Review
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Figure 2.1: Theoretical Framework of Undernutrition

Source: Theoretical framework of undernutrition; ACF (2012) “The Essential: Nutrition

and Health”

adapted from UNICEF 1990

The malnutrition framework created by UNICEF in the 1990’s as depicted in the above
diagram explains the causes of undernutrition and highlights the causes to be
multisectoral in nature. It highlights the complexity of the elements that affect
undernutrition at the three major levels; basic, underlying and immediate levels and

shows that its barely just about lack of food.

An individual’s nutritional status is as a result of an inadequate diet and disease; these
are referred as the immediate causes of undernutrition. Diseases such as diarrhoea, acute
respiratory illnesses, measles and malaria are known to have a synergistic relationship
with undernutrition where one leads to the other in a cyclic manner. These diseases
affect food absorption in the gut and also lead to decreased appetite hence

undernutrition.

These immediate causes in turn, are influenced by adequate household food security,
adequate care, adequate health care services and a hygienic household environment such
as availability of safe water and adequate sanitation services and are known to as

underlying causes.

Underlying causes are reliant on the wider social, political and economic context as well
as the natural physical environment; these are known as basic causes of undernutrition.
Government policies and political goodwill in the fight against undernutrition would fall

into this category.

11



2.2 Study Conceptual Framework

Independent variables Dependent Variables

GSK factors for \ KJndernutrition Indices\

undernutrition

) ) Underweight
o Demographic factors (children

and care givers characteristics)
e Socio-economic factors (Care — |e——)

givers) _
e Immunization and  child Stunting
morbidity
e WASH factors (household and
school)

\_ - \ —/

Figure 2.2: Conceptual Framework (Adopted from Undernutrition Conceptual
Framework by UNICEF)

Independent variables
Factors associated with undernutrition:

Demographic characteristics: Age of household members, Gender, marital status of

caregiver

Socio-economic characteristics: Main source of income, education level of care giver,

Wealth index: (livestock ownership, housing, cooking fuel, type of sanitary facilities)

Child morbidity and immunization status: Diarrhoea incidence in the past 2 weeks,

other morbidities in the past 2 weeks and child immunization status

12



WASH: drinking water treatment practices, presence of a toilet and availability of hand

washing facilities

Dependent variables

Stunting: low height for age (HAZ)
Wasting: low weight for height (WHZ)
Underweight: low weight for age (WAZ)
2.3 Prevalence of Undernutrition

The 2018 joint malnutrition estimates, reveal insufficient progress by countries to reach
the World Health Assembly targets set for 2025 and the Sustainable Development goals
set for 2030 towards the fight against malnutrition. Globally in 2017, 151 million
(22.2%) children less than five years of age were stunted and 51 million (7.4%) were
wasted. More than one third of all stunted children lived in Africa while more than one
quarter of all wasted children lived in Africa (UNICEF, WHO, World Bank, 2018).

In Africa alone, 58.7 million (30.3%) children less than 5 years of age were stunted and
13.8 million (4.0%) were wasted. Prevalence of stunting showed an upward trend when
compared between 2000 and 2017. Whereas stunting was found in 50.6 million children
in 2000, 58.7 million children were found to be stunted in 2017.Africa was rated as
medium prevalence area; rates ranging between 5 - 9%. 13.8 million (7.1%) children
under five years of age were wasted. In Eastern Africa, children under five years of age
with stunting were 23.9 million (35.6%) and those who were wasted were 4.0 million
(4.4%). (Ibid)

Undernutrition among children in Kenya is a serious problem and exists throughout the
country. Each year more than 70,000 Kenyan children die before their 5" birthday and
malnutrition contributes to about half of the deaths. According to KDHS 2014, 26% of
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children with five years and below in Kenya were stunted, 4% were wasted and 11%
were underweight. Among the 26% who were stunted, 18% were moderately stunted
while 6% were severely stunted. Of the 4% who were wasted, 3% were moderately
wasted while 1% was severely wasted and of the 11% who were underweight, 9% were
moderately underweight while 2% were severely underweight.

In a survey assessment carried out in eight counties in Kenya in June and July 2017,
420,674 children aged 6-59 months required urgent treatment for acute malnutrition.
More than 3.4 million children and pregnant mothers needed urgent aid, up from 2.7
million in January, 2017 (Save the Children, 2017).

In the multiple indicator cluster survey conducted by the Kenya National Bureau of
Statistics, Nyanza region was found to have a prevalence of: stunting 27.1%, wasting
3.9% and underweight 14.9% (KNBS, 2013).

The findings of the latest national demographic health survey of 2014 report that about
25% of the children under the age of five are still stunted in Siaya, a rate that is higher
than the average of the entire region which stands at 23%. 7.8% of the children are still
underweight which again is slightly higher than the average of the entire region standing
at 7.4%.

2.4 Factors Associated with Undernutrition

The causal path of undernutrition is very complex, whereby biological, cultural and
socioeconomic factors are interrelated. As described by the UNICEF causal framework,
the causes of undernutrition are divided into immediate, underlying and basic causes;
inadequate dietary intake and disease are the immediate causes; household food
insecurity, inadequate care and poor sanitation and hygiene practices are underlying
causes; other socio-economic characteristics are classified as basic causes of

undernutrition (Monsurul et al., 2019).
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Undernutrition is usually characterized by impairment in growth in weight and height.
There is global agreement that children have almost similar potential for growth before
they get to their seventh year; hence socioeconomic and demographic features seem to
be more appropriate than hereditary features, in growth variations among children. There
is considerable indication in the health economic literature that confirming that child
nutritional status is dependent on a number of socioeconomic factors such as household
wealth, rural/urban residence, mother’s education, demographic factors and access to

health care services (Dickson et al., 2013).

Most studies done have showed that demographic factors such as the child’s age, sex
and birth size are linked to children’s nutritional status. Moreover, a good number of
studies have found consistent disparities in the prevalence of undernutrition along based
on age, sex and birth size of children. There are also consistent results in child
malnutrition studies that show that households’ wealth \is a determinant of childhood
nutritional status. It is argued that children from the poorest households are stunted or

underweight compared to children from richest households. (1bid)

The importance of a mother’s education on child health and nutrition has been well
demonstrated in several studies. Mother’s education is associated with better children’s
health and nutritional status. A well-educated mother is at most times in a good
socioeconomic status. In turn, the higher socioeconomic status mitigates a set of
proximate determinants of health that directly influence health and nutritional outcomes
of the child (Makoka et al., 2015).

In neonatal medicine and infant health communities, excess male morbidity and
mortality is almost universally reported and is widely recognized. Boys are known to be
more vulnerable than girls from as early as the point of conception. Conditions common
in childhood such as lower respiratory infections, diarrheal diseases, malaria and preterm
birth are all more common in boys than girls. All of these are not only causes of death
but also of weight loss, growth faltering or severe undernutrition among young children.

Several studies show that boys aged 0-59 months are much more likely to be wasted,
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stunted and underweight using anthropometric case definitions than girls. This indicates

sex differences in susceptibility to undernutrition (Thurstans et al., 2020).

A study conducted in Ethiopia found that parental education status was independently
associated with children’s underweight. Children of uneducated fathers were more likely
to be underweight when compared with children of educated fathers. It is argued that
fathers with higher educational status in the society have the ability to make decisions
that improve the nutritional status of children while those with low educational status do
not (Mandefo et al., 2015).

Children born to a mother who gave birth to more than four children were more likely to
be underweight when compared to children from a mother who gave birth to less than
four children. This could be because families with more children experience more
economic strain for food consumption and hence, they are more likely to suffer from

poor nutritional status. (Ibid)

Diarrhoea can be considered as both the cause and the consequence of malnutrition:
diarrhoea prevents children from catching up for stunting and malnutrition increases the
frequency and the length of diarrheic episodes, constituting a vicious circle.
Undernutrition causes immune-deficiency and increased susceptibility to infections such
as diarrhoea. In turn, diarrhoea causes malnutrition through reduced food appetite,

energy intake, nutrient loss and malabsorption (Wasihun et al., 2018).

2.5 Research Gaps

Several community-based studies have been conducted to establish the prevalence and
correlates of undernutrition in children. However, there are limited studies that have
been conducted in nursery schools in Kenya of the kind. It is important that nursery
school-based studies are conducted to allow for comparability with studies conducted in

other parts of the word and secondly, preschool children are an important cohort in the
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fight against undernutrition and therefore, conducting such studies in the setting where

they spend most of their time is prudent.
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CHAPTER THREE
MATERIALS AND METHODS
3.1 Study Site

The study was carried out in Asembo within Siaya County. Asembo covers an area of
100km? with a population of 325 persons per km?2. The area lies at an altitude of 1100
metres above sea level and with an annual rainfall of 1358mm. The area is culturally
homogenous (95% Luo tribe); subsistence farming and fishing constitute the principal
economy. There are two rainy seasons in the region; long rains fall between March and
May, while the short rains fall between October and November. The average monthly
temperature is 24.5°C. The area has one of the highest rates of malaria in Africa; it is
holoendemic, occurring all through the year. The area also has a high HIV prevalence of
18.5% and other infectious diseases are common. Consequently, the area has mortality
figures that reflect this burden of infectious diseases; infant mortality rate (82 per, 1,000
live births) (KDHS, 2014) and a life expectancy at birth of 38 years. The area is one of
the most impoverished in Kenya; 60-70% of people live below the poverty line in Siaya.
(Kenya Central Bureau of Statistics, 1997; Feikin et al, 2011)
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Figure 3.1: Map of Kenya showing the Study Area

3.2 Study Design

This was a descriptive cross-sectional school-based study, which sought to explore the
prevalence of undernutrition in children 3-5 years attending public nursery schools in
Asembo, Siaya County, Kenya. The number of children between ages of 3-5 years
enrolled in public nursery schools within Asembo were approximately 4000 children.
The study also sought to determine the factors associated with undernutrition. The cross-
sectional study design was adopted as it is best suited in establishing prevalence of

health outcomes and can also be used to show association; especially most useful in

generating hypothesis. (Xiaofeng et al, 2020)

3.3 Study variables

Independent variables: Factors associated with undernutrition:

i.  Demographic characteristics:

Matrimonial status of caregiver.
il.  Socio-economic characteristics:

index: Livestock possession, house possession, types of walls, types of roofs,

Age of child, Age of caregiver,

Education level, Key source of income, Wealth
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types of floors, types of toilets, main source of energy and main source of
drinking water.

iii.  Child morbidity and Immunization Status: Diarrhea occurrence in the past 2
weeks, diseases other than diarrhea in the past 2 weeks and child vaccination
status.

iv.  WASH: Drinking water treatment practices, existence of a latrine/WC,

accessibility of hand washing amenities.
Dependent variables: Anthropometric measures
Wasted
Stunted
Underweight
3.4 Study Population

The study population encompassed of 3-5-year-old children enrolled in public nursery
schools within Asembo in Siaya County, Kenya, whose population was estimated at
approximately 4500 children in the year 2018. Care givers of the children sampled and
consented were also invited to participate in the study to give household and child
information of interest. Head teachers of the schools selected participated in giving

information on school WASH characteristics of interest.
3.4.1 Inclusion Criteria

* Children 3-5 years of age enrolled in public nursery schools within Asembo,
Siaya County, Kenya.

* Children whose care givers consented to participate in the study.
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3.4.2 Exclusion Criteria

e Children with physical disabilities and those who were clinically ill, on the day
of taking anthropometric measurements.

e Children whose care givers declined to consent for them to participate in the
study.

e Children who on the day of anthropometric measurement taking refused to

participate in the study.
3.5 Sample Size Determination
Sample size was determined using Cochran’s sampling formula. (Israel, 1992)

n=t¥*p(q)/ d?

Where;
n = sample size
t = critical value for a 95% confidence level 1.96
p = Proportion with malnutrition=10.9%. (Average of wasted, stunted

and underweight children in Siaya County according to KDHS, 2014)
q = 1-p
d = Allowable difference = 0.05

_ (1.96)%  0.109 * (1 — 0.109)
n= 0.05 * 0.05

n=149
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The minimum sample size determined was 149. An additional 11 was added to cover for
non-response. Average non-response rate of similar studies conducted in Asembo was

approximately 7%

Non-response plus sample size calculated= 149/ (1-0.07)
Total targeted number of participants =160

3.6 Sampling Techniques

A mixed sampling technique method was adopted in a multistage fashion; with different
methods used for selecting the schools, children and caregivers.

3.6.1. Stratification of Asembo

Asembo is divided into two administrative units namely, Asembo East and Asembo

West locations. The two locations made the two strata for the study.
3.6.2. Sampling of Schools

There was a total of 42 public nursery schools in Asembo. Asembo East had 22 schools,
while 20 were in Asembo west. The study purposively selected 20% of the schools from
every stratum. The aggregate number of schools picked was 9; 5 schools from Asembo
East and 4 schools from Asembo West. A list from the Rarieda Early Children
Education office functioned as the sample frame. A sample interval of 5 was used for
both Asembo East and Asembo West.

3.6.3 Sampling of Children

The number of (3-5) year old children in the schools selected ranged between 80 and
100 children, and in total were 825. Proportionate sampling was used to determine the
exact number of children to pick per school. The distribution of children in the schools
was 98, 93, 93, 92, 92, 92, 88, 87, 87. Therefore, 5 schools had a target of 18 children
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each, 3 schools had a target of 17 children each and 1 school had a target of 19 children.
The sample frame was a list prepared by the class teachers, of all the children who met
the study’s conditions. Random sampling was used to pick children from each school,;
figures were written up to the maximum figure of children required per school on well-
folded pieces of paper and mixed in a box together with blank pieces of paper. The
children were asked to pick a piece each and those who picked papers with figures
written on them were selected. Informed consent forms were then sent to the principal

care givers of the children selected to take part in the study.
3.6.4 Response Rate and Distribution of Children per School

A positive response was obtained from 95% of the care givers which is a total of 152
care givers. The distribution of children per school who took part in the study was 16
children each in 5 schools, 17 children in 1 school, 18 children each in 2 schools and 19

children in 1 school.

Invitation letters were sent to all the principal care providers who gave consent to take
part in the study and all the 152 principal care providers participated in the study.

3.7 Data Collection Tools

A researcher administered questionnaire was used to gather data from the care givers

and head teachers.

A calibrated digital weighing scales and vertical height boards were used to measure

weight and height respectively.
3.8 Pretesting of Data Collection Tools

Pretesting of the questionnaires was done in a nursery school in Asembo among 8
respondents. Due to time constraints, the study was not able to pretest on more

respondents. Nevertheless, by the time the 8™ respondent was reached, it was evident
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that the questions were flowing, well understood and interpreted by the respondents, the

questionnaire was not leading and was devoid of errors.

Pretesting of the weighing scale and height board was also done.

3.9. Data Collection

Data was gathered with the aid of trained research assistants. Care givers were invited to
the schools where interviews were conducted through a structured questionnaire. Data
collected from care providers included: Demographic and socio-economic
characteristics, water and hygiene characteristic and child morbidity and vaccination
data.

Data about the school characteristics of interest was obtained from the head teachers and
also used observation skills for the same. This encompassed availability of toilets and
hand washing facilities and water treatment practices.

Anthropometric measurements were taken following WHO standard anthropometry
guidelines. Height was measured to the nearest 0.1 cm by use of calibrated vertical
boards, while weight was measured to the nearest 0.1kg by use of calibrated digital

weighing machines.

3.10 Data Management and Analysis

Descriptive and inferential statistics were used to analyze and report findings of the

study. Data entry was done using excel and analysis was done using STATA.

Weight and height measurement were converted to weight for age z-scores (WAZ),
height for age z-scores (HAZ) and weight for height z-scores (WHZ) using the WHO
Anthro software. The resulting indices were used to determine the levels of malnutrition.
Underweight was defined as WAZ less than -2SD, stunting as HAZ less than -2SD and
wasting as WHZ less than -2SD.
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Wealth index was calculated using principal component analysis using main variables
that included; possession of own house, possession of livestock, types of walls, types of
roofs, types of floors, main source of cooking fuel, types of toilets and main source of
drinking water. The resulting wealth index variable was categorized into five quintiles;

very poor, poor, medium, rich and very rich.

The relationship between the indicators of undernutrition and the associated factors was
determined using univariate and multivariate logistic regression. In the univariate model,
all variables with a p-value of < 0.25 were selected to proceed to the multivariate model.
The variables were then tested by use of stepwise, backward and forward multivariate
models independently. The model which retained most of the variables with p-value of

<0.05 significance was used in the final multivariate model.
Prevalence of undernutrition and odds ratios were reported.
3.11. Ethical consideration

The study protocol was reviewed and approved by a NACOSTI approved Ethical
Review Board in Kenya; this was preceded by an approval from the Jomo Kenyatta
University of Agriculture and Technology Board of Post Graduate Studies. Consent was
sought from the Siaya County Early Childhood Education office to permit the study to
be conducted. The protocol and objectives were discussed with the school heads and
nursery school teachers for clarification and acceptance. Written and signed informed
consent forms were sought from the parents of the sampled children before start of the
study. The class teachers of the selected children were instrumental in explaining the
study to the children and what was expected from them, and those that were unwilling to

participate were to be excluded from the study.
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CHAPTER FOUR
RESULTS
4.1 Introduction

This chapter presents the study findings conducted to establish the prevalence of
undernutrition and its associated factors in pre-school children in Asembo Siaya County,
Kenya. The study was conducted in March, 2018.

4.2 Demographic and Socio-economic Characteristics of Children and Care givers
4.2.1 Age and Gender of Children

Children aged 48-60 months old were 96 (63.2%) and males in the age group were 52
(54.2%). Children who were 36-47 months old were 56 (36.8%) and males and females
in the group were 28 (50%) each.
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Figure 4.1: Age Distribution by Gender of Children
4.2.2 Demographic and Socio-economic Characteristics of Care givers

Care providers between 20-25 years of age were the majority (38.8%); those aged
between 36-40years and over 40 years were at 9.2% and 9.9% respectively. The mean
age of the care givers was 29.9 +8.49 with a range of 20-62 years. The bulk of care
givers (82.2%) were married; 7.9% were single, 7.9% widowed and 2.0% were
separated. Most of the care providers (77.0%) had primary school education only, with
2.0% only, having reached the tertiary level of education. Unemployed care givers made

up 38.8%. In occupation, farmers were at 32.9% while fishers were at 1.3%.
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Table 4.1: Demographic and Socio-economic Characteristics of Care givers

Variables [N=152] n %

Age in years

20-25 59 38.8
26-30 37 24.3
31-35 27 17.8
36-40 14 9.2
over 40 15 9.9
Marital status

Married 125 82.2
Single 12 7.9
Separated 3 2.0
Widowed 12 7.9
Education level

Primary 117 77.0
Secondary 32 21.1
Tertiary 3 2.0
Occupation

Unemployed 59 38.8
Farmer 50 32.9
Small business 30 19.7
Formal employment 7 4.6
Casual worker 4 2.6
Fishing 2 1.3

4.3 Prevalence of Undernutrition

The prevalence of wasting among the study participants was 2.6%, stunting was 9.2%
and underweight was 3.3%. Among children of 48-60 months, the prevalence of wasting
was 4.2% and there was no wasting observed among children aged between 36-
47months. In male children, prevalence of wasting was 1.3% and in females, was at
4.2%. The prevalence of stunting in children of 36-47 months was 8.9%, while in
children of 48-60 months, was 9.4%. Prevalence of stunting in males was 7.5% while in

females was 11.1%. Prevalence of underweight in 36-47 and 48-60 months was 3.6%
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and 3.1% respectively. The prevalence of underweight in male participants was 3.8%

and in females was 4.2%.

Prevalence in percentage

Overall 36-47 48-60

® Wasted = Stunted = Underweight

Figure 4.2: Prevalence of Undernutrition in Children
4.4 Factors Associated with Undernutrition
4.4.1 Distribution of Key Predictors of Undernutrition

Most participants (95.4%) had toilets in their homes and 71.1% of the participants
treated their drinking water. Children who had completed vaccination as conveyed by
their care givers made up 95.4%. Only 10.5% of the children were stated to have had

diarrhoea in a fortnight prior to the interview.

Many of the children (77.6%) were stated to have had at least a sickness in a fortnight

prior to the interview.
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Schools that had treated water for the children were 5, with a total of 83(54.6%)
children. Only 3(33.3%) of the schools had hand washing facilities for the children,
making a total of 54 (35.5%) children.
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Table 4.2: Distribution of Factors Associated with Undernutrition

N=152

(n) (%)
Household socio-economic status (Wealth index)*
First quintile 31 20.4
Second quintile 30 19.7
Third quintile 31 20.4
Fourth quintile 30 19.7
Fifth quintile 30 19.7
Household WASH
Availability of toilet 145 95.4
Treatment of drinking water 108 71.1
Child morbidity and immunization status
Completed immunization 142 934
Had diarrhoea in the last 2 weeks prior to interview 16 105
Had an illness in the last 2 weeks prior to interview 111 73.0
School WASH
Treatment of drinking water 83 54.6
Availability of hand washing facilities 54 35.5

* First quintile is lowest and fifth is richest

4.4.2 Univariate Analysis of Factors Associated with Wasting, Stunting and
Underweight

For wasting; profession of care providers (casual worker against farmer), complete
vaccination of children and diarrhoea in the 2 weeks prior to interview, had a p-value of

less than 0.25 in the univariate analysis

For stunting; age of caregiver, profession of care giver and the wealth quintiles had a p-

value of less than 0.25 in the univariate analysis.

For underweight; financial independence of the principal care giver, diarrhoea in the last
two weeks prior to interview and any other morbidity in the last two weeks prior to

interview had a p-value of less than 0.25 in the univariate analysis.
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Table 4.3: Univariate Analysis of Factors Associated with Wasting, Stunting and

Underweight

variables [n=152] COR  P-value
Wasting Occupation

Farmer ref

Casual worker 16.33 0.07

Completed immunization

No ref

Yes 0.19 0.17

Diarrhoea in last 2 weeks prior to interview

No ref

Yes 9.57 0.03
Stunting Age of caregiver

20-25 ref

over 40 years 2.7 0.21

Occupation of care giver

Farmer ref

Small business owner 2.88 0.13

Wealth quintiles

First ref

Second 0.12 0.05

Third 0.24 0.09

Fourth 0.38 0.2

Fifth 0.12 0.05
Underweight  Care giver is financially independent

No ref

Yes 0.25 0.22

Diarrhoea in last 2 weeks prior to interview

No ref

Yes 6.33 0.05

Other morbidities in last 2 weeks prior to interview

No ref
Yes 4.52 0.12

* First quintile is poorest and fifth is richest
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4.4.3 Multivariate Analysis of Factors Associated with Wasting, Stunting and
Underweight

Diarrhoea in the last two weeks prior to interview was found to be independently and
statistically associated with wasting in multivariate analysis. Wasted children had 9.57
more odds of having had diarrhoea in the last two weeks prior to the interview than

those who were not wasted.

The wealth index was found to be significantly associated with stunting in the
multivariate analysis. Stunted children were more likely to belong to the lower quintiles.
Children in the 5" quintile had 33% less odds of being stunted than children in the first
quintile.

Diarrhoea in the last two weeks prior to interview was independently and statistically
associated with being underweight in the multivariate analysis. Children who were
underweight had 6.34 more odds of having had diarrhoea in the last two weeks prior to

the interview than those who were not underweight.
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Table 4.4: Multivariate analysis of Factors Associated with Undernutrition

Variables [n=152] COR [95% CI]

AOR [95% Cl]

Wasted

Stunted

Underweight

Diarrhoea in last 2
weeks prior to

interview

No ref

Yes 9.57 [1.25-17.30]
Wealth quintiles

First quintile ref
Second quintile 0.12 [0.01-0.29]
Third quintile 0.24 [0.04-0.26]
Fourth quintile 0.38 [0.08-0.64]
Fifth quintile 0.11 [0.01-0.29]

Diarrhoea in last 2
weeks prior to

interview
No ref
Yes 6.34 [5.74-21.76]

* First quintile is poorest and fifth is richest

ref
8.72 [1.08-17.59]

ref

0.67 [0.44-0.89]

ref
7.38 [6.15-24.32]
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CHAPTER FIVE

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

5.1 Discussion

5.1.1 Prevalence of Undernutrition

According to the prevalence range classification by World Health Organization, the
prevalence of wasted (2.6%) and underweight (3.3%) stated are low while that of
stunting (9.2%) is in the medium category (WHO, 1995). This however should not
prompt complacency to action, since the outcomes do not generalize the status of the

entire region.

The prevalence of undernutrition for wasting (2.6%), stunting (9.2%) and underweight
(3.3%) in the area was lower in comparison to the Kenya national prevalence cited in the
most recent nationwide demographic health study of 2014; 4% wasting, 26% stunting

and 11% underweight.

In contrast to the larger Siaya County, the proportions for stunting and underweight in
Asembo, found by the study, were much lower than those reported in KDHS 2014 for
Siaya County in 2014 at 25% and 7.8% respectively.

The results of this study illustrates that the levels of undernutrition may have reduced in
Asembo over the years, working by proportions of stunting (33%) and wasting (7%)
reported in 2011 in a paper looking at the burden of common infectious disease
syndromes in Asembo (Feikin et al., 2011). The difference however, may be because
Feikin’s paper encompassed children from 6 months, while this study looked at children
from 36-60 months only. Possibly another reason for the dip in prevalence of
undernutrition could be because Asembo is an area covered by the Household
Demographics surveillance and survey project and the Population Based Infectious
Diseases Project, led by Kenya Medical Research Institute in partnership with Centers
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for Disease Control of the United States of America, whereby, the projects closely
monitor communicable diseases and promptly refer children and adults for treatment.
The projects also offer free medical care for the participants in one of the health facilities
in the area. It is evident that infections in children are a risk factor for undernutrition,
and the longer an infection remains untreated, the more the toll it takes on children.
Therefore, the prompt and free treatment offered by the KEMRI projects helps in
ensuring that infections are treated and on time and subsequently reduces the level of

undernutrition in the area.

Asembo was also the location where the first clinical trial on Rotavirus vaccine was
conducted in Kenya. Emphasis on uptake of the vaccine and catch-up efforts on children
due for the vaccine was done and this has led to decreased incidence and mortality due
to diarrheal diseases in Asembo and subsequently helped in the reduction of

undernutrition in the area (Amek et al., 2014).

A comparison between the levels of undernutrition stated by the study and those stated
by a study conducted in a neighboring county in Western Province, demonstrates that
the prevalence of undernutrition in the study area is low, given proportions for the study
in Western province were 28.9% stunting, 1.7% wasting and 6.6% underweight (Dennis
et al., 2014).The two studies however agree, in that the levels of wasting in these two

close regions were lower than the other undernutrition pointers.

In a study carried out in Machakos County in Kenya, the prevalence of undernutrition
reported was higher than that found in Asembo. The Machakos study stated wasting at
6%, stunting at 38% and underweight at 21% (Ruth, 2017). The resemblance between
these two studies is that both were school based but the Machakos study targeted

children from the age of 2 to 5 years.

The study did not observe wasting among children of 36-47 months, while the
proportion of children with wasting of 48-60 months was 4.2%. The proportion observed

among the older children is higher when compared to the general prevalence of wasting
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in Kenya according to KDHS, 2014 which was 4%. Wasting in children is reflective of
failure to receive adequate nutrition during immediate crisis such as food shortage
(Amengor et al., 2016). It is more natural that during times when there is food shortage,
mothers tend to be keener on the feeding of younger children, with the assumption that
the older children are more independent. This could be a contributing factor for this
observation and especially being a rural area where children are made to mature faster as

compared to children in urban areas (Faghambibe et al., 2020).

In stunting, it was also observed that children of between 48-60 months had a higher
proportion than those of 36-47 months. This is in agreement with a study that showed a
continued increase in stunting between ages 24 and 60 months (Leroy et al., 2014). The
observation brings out a critical concern on the lack of possibility for these children to
catch up and attain the optimum height for age since beyond 48 months, studies show

that catch up is nearly impossible (Victora et al., 2010).

The proportion of female children who were undernourished was consistently higher in
all the three undernutrition indices This finding contradicts findings from several studies
conducted across the globe which show that boys are likely to be more undernourished
while compared to boys (Thurstan et al., 2020). This observation could however be
explained by the observed African cultural beliefs and practices whereby boys are given
priority over girls in terms of the food amount, timing of feeding and types of food given
(Luchuo et al., 2013). Such practices may be detrimental to the nutritional well-being of

the female child, leading to higher levels of wasting, underweight and stunting observed.
5.1.2 Factors Associated with Undernutrition

Diarrheal incidence in the 2 weeks prior to interview was found to be positively
associated with wasting. This finding is similar with the findings of a systematic review
paper, looking at stunting, wasting and underweight in Sub-Saharan Africa, whereby
different papers from Nigeria, Somalia, Ethiopia, Uganda and Kenya, stated diarrheal

episode as a risk factor for wasting (Akombi et al., 2017). Poor appetite, vomiting,
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deliberate withholding of food resulting in poor consumption, malabsorption of macro
and micronutrients; hastening of intestinal transit time; disturbance of metabolic and
endocrine function; and direct loss of proteins and other nutrients in digestive tract are
some of the known mechanisms which have an impact on nutrition during an episode of
diarrhoea (Sigdel et al., 2020).

A study conducted in Ethiopia also reported that children with history of diarrheal illness
in the previous 2 weeks preceding the survey date had higher odds of being wasted. Late
treatment and poor health seeking behavior and unsuitable home founded management
of diarrhea may upsurge the vulnerability of child developing wasting (Derso et al.,
2017).

This study established that children with stunting were more likely to come from poorer
households than those who came from richer households. Studies in Nepal, Bangladesh
and Kenya show that children in higher wealth indices are less likely to be stunted than
those in lower wealth indices (Dorsey et al., 2018)(Ahsan et al., 2017)(Shinsugi et al.,
2015). This study endorses that poverty is related with undernutrition in most developing

nations.

Poverty and food insecurity are deeply related, as poverty may adversely affect the
social determinants of health and may create unfavorable conditions in which people
might experience unreliable food supply. Food is a major household expenditure for the
poor households but despite spending a large proportion of their household income on
food, many poor households continue to remain food insecure because of their
insufficient, irregular and fluctuating incomes (Faareha et al., 2020).

The findings that poverty is associated with stunting aligns with findings of a study
conducted in Rwanda, looking at factors associated with stunting in children. The study
in Rwanda reported that children from poorer households were more likely to be stunted
than children from rich households; it also reported that the level of poverty in Rwanda

was on the decline which was reflective of the declining prevalence of stunting in
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Rwanda. The study went further to allude that fighting poverty in Rwanda and the larger
Sub- Saharan Africa would go a long way in reducing the levels of stunting in children
of this region; since the wealth of households is a proxy for the purchasing power of
food and other nutritional goods needed for the health of the children (Nshimiyrio et al.,
2019).

This study showed that diarrhoea was associated with being underweight. Children who
were underweight were more likely to have had diarrhoea in the last two weeks prior to
interview than those who were not underweight. In a similar study investigating
maternal risk factors for underweight children under five years of age, in a resource
limited setting in Nepal, children who had one or more diarrhoea episodes within a one-
month period were 2.09 times more likely to be underweight than those children who did
not experience episodes of diarrhoea (955 Cl 1.02-4.31) (Sigdel et al., 2020). Similarly,
in a study carried out in Ethiopia, diarrhea in the last 2 weeks prior to the interview was
established to be related with being underweight, whereby children who had had
diarrhea were more likely to be underweight than those who had not (Tosheno et al.,
2017).

The above association is clear because there is a reciprocal relationship with diarrhoea
leading to malnutrition while malnutrition predisposes to diarrhoea. Infections play a
major role in the etiology of undernutrition because they result in increased needs and
high energy expenditure, lower appetite, nutrient losses due to vomiting, diarrhoea, poor

digestion, malabsorption of nutrients and disruption of metabolic equilibrium. (Ibid)

However, this finding disputes a study conducted in Rwanda, which did not find
diarrhea illness in the last two weeks as an associated factor for being underweight
(Mukabutera et al., 2016).
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5.2 Conclusions

The prevalence of wasting (2.6%), stunting (9.2%) and underweight (.3%) in pre-school

children in Asembo area was relatively low as compared to the national levels reported

in the 2014 KDHS; the prevalence of stunting was highest among the three nutritional

indicators. Among children with undernutrition, child morbidity and precisely diarrhoea

was significantly associated with underweight and wasting, whereas children from the

poorest households were more likely to be stunted.

5.3 Recommendations

There is need for regular monitoring of undernutrition in pre-school children in
Kenya. Despite the prevalence of undernutrition being low, children who were
otherwise healthy were found to have different forms of undernutrition. The
screening should be done in schools by the teachers who should undergo training
through efforts by the Ministry of Health.

There is need for provison of health education to parents and schools on
importance of maintaining hygiene, availing handwashing facilities and
treatment of drinking water should be done regularly in a bid to eradicate
diarrhoea which was positively associated with wasting and underweight.

There is need for more efforts and strategies aiming at improving socioeconomic
status of poorer households in Asembo be invented by the non-governmental
organizations operating in Asembo, as the study found out that children from the

poorest households were more likely to be stunted.

5.4 Recommendation for further Research Work

There is need to conduct more school-based studies to establish the prevalence of
undernutrition in other sub-counties of Siaya to allow for generalization of the

findings that prevalence of undernutrition in the county is low.
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i.  There is need to conduct studies in Kenya, to investigate whether undernutrition
has an impact on academic or psychosocial performance of nursey school

children.
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APPENDICES
Appendix I: Informed Consent (Care givers)

UNDERNUTRITION AND ITS ASSOCIATED FACTORS IN PRE-SCHOOL
CHILDREN IN ASEMBO, SIAYA COUNTY

Hallo. My name is Terry Komo and | am a student at Jomo Kenyatta University of
Agriculture and Technology. The reason | am seeking this consent is because | want to
conduct the research as entitled above and would like you and your child to participate.
The research aims to find out whether your child has good nutrition status, or whether he
or she has lower or higher nutritional status than the normal. We would also want to find

out some of the factors associated with undernutrition in nursery school children.

From your child, we shall need information on their age, weight, height, academic

performance and a few details about their health.

For the weight and height, we shall visit the nursery school where your child learns and
my trained team and | shall take the measurements by use of a digital weighing scale and

a height board respectively.

We would also like to invite you to the school on the day when we visit your child’s
school so that you can see what we are doing and we would also like you to give us
some information on the child’s health details and a few household characteristics which
may affect the nutrition status of your child. This information we shall obtain from you

by use of a structured questionnaire.

We assure you that the information which we shall obtain from you is confidential. None
of the teachers or any other parent shall be able to see the information you give us. Your
child’s and your participation in this study is also voluntary; you have the right to

decline.
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There will be no adverse effects of the research to you or your child. The benefit of this
study will be that once factors which may lead to undernutrition are identified, actions
can be taken to address them. The government can use the results of the study to make
policies to help prevent malnutrition. Besides this, in case your child is found to have

malnutrition, we shall inform you and refer you to a hospital for management.

In case of any questions concerning the study, please contact me on 0710261810.
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Appendix I1: Informed Consent (Head teachers)

UNDERNUTRITION AND ITS ASSOCIATED FACTORS IN PRESCHOOL
CHILDREN IN ASEMBO, SIAYA COUNTY

Hallo. My name is Terry Komo and | am a student at Jomo Kenyatta University of
Agriculture and Technology. The reason | am seeking your consent is because | intend
to carry out a study entitled above, in your school. The study seeks to find the proportion
of nursery school children (3-5 years) who have malnutrition and the factors which may

lead to undernutrition.

We intend to sample a few children from your school, from whom we shall obtain their
weight, height and age information. The weights and heights of the children shall be
measured by use of digital weighing machine and height board respectively. With me

will be a team of trained assistants to conduct the exercise.

Apart from that, 1 would wish to ask you a few questions on the water and sanitation
details of the school. I assure you that the information obtained is confidential and only
asked for the purpose of the research and the school identity shall not be revealed to any
other party.

| seek your consent to also allow us to invite the parents of the chosen children to your
school, so that they see exactly what we are doing and also give us some information on

their homes’ water and sanitation characteristics.

The benefits of this study include identification of factors which cause undernutrition in
preschool children and hence help in formulation of policies as per the recommendations
which will be made from the findings of the study. There are no adverse reactions

anticipated from any activity that will be conducted on the children during the study.

In case of any questions concerning the study, please feel free to contact me on
0710261810.
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Appendix I11: Questionnaire

Administrative Details

Questionnaire ID No...........ooooiiiii i Schoolname........................

Name of INterviewer. .. .o Date of interview........................

SECTION A: CHILD’S DETAILS

AL Child’s IDNO.....eoeiiiiiiiiiiea A2.Name of Child........................
A3. Sex 1) Male 2) Female

Ad. Dateofbirth...............oooiiiiiii AS. Age in months..................
A6. Heightinem...........oooooiiiiiiiiii, A7. Weightinkg.........................

1: HOUSEHOLD DEMOGRAPHIC CHARACTERISTICS

1.1 What is the maternal age?

1.2 What is the mother’s marital status? 1) Married |:|2) Divorced |:|3) single |:|

4) Separatedl:l 5) Widowed |:|
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1.3 What is the mother’s highest education level? 1) Primary|:| 2) secondary|:|

3) Tertiary[ ] 4) never wenttoschool[ | 5)adulteducation ]

1.4 What is the mother’s occupation? 1) Farmer [ | 2 Fishing [ | 3) Casual

worker [ ]
4) Formal employment 5) self-employed 6) [ ] 7)unemployed [ ]
2: HOUSEHOLD SOCIO-ECONOMIC CHARACTERISTICS

2.1 Who is the main household provider? 1) Self [ ] 2)Other [ ]

2.2Dovyouliveinyourownhouse? 1) Yes [ ]  2)No [ ]

2.3 Do you own any livestock? 1) Yes |:| 2) No |:|

2.4 If yes above, which livestock? 1) Cattle [ ] 2)sheep [ ] 3)goats[ |
4)Poultry [ ] 5)donkey[ | 6)pigs [ | 7) other (specify)

3: HOUSEHOLD CHARACTERISTICS

3.1 What type of wall is your house made of? 1) Ironsheetf | 2)mud[ ] 3)

cement |:|
4)Brick [ ] 5)timber [ ]

3.2 What is the roof of your house made of? 1) Ironsheets| ]  2) brick{ ] 3)

grass[ |
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4) Other (specify)

3.3 What is the floor of your house made of? 1) Eartheq:| 2) cow dung |:| 3)

cement I:I

4)Tiles [___] 5)other[ ]

3.4 What is your main source of cooking fuel? 1) Firewood |:| 2) charcoal |:| 3)

s [

4) Kerosengl | 5)electricity] | 6) other (specify)

4: HOME WATER AND SANITATION CHARACTERISTICS
4.1 What type of toilet do you use? 1) Pit Iatrinq:| 2) VIP Iatrine|:|

3ywd_ ] 4)Openfield [ ]

4.2 What is the source of your drinking water? 1) Tap[ | 2)river[ ] 3) lake[ |

4)Rairl ] 5)spring[ | 6) other (specify)

4.3 Is your drinking water treated?

1) Yes|:| 2) No |:|
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4.4 If yes to above, what do you use for water treatment? 1) Boil [ | 2) chlorine[ ]

3) Water guard |:| 4) filtration |:| 5) other (specify)

5: CHILD HEALTH CHARACTERISTICS

5.1 did you complete the routine KEPI immunization schedule for your child?

1) Yes[| ] 2)No [ ]

5.2 is there documented evidence? (Must see)

1) Yes[ ] 2)No [ ]

5.3 has your child had diarrhoea diagnosed and treated in hospital in the last 2 weeks?
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1) Yes |:| 2) No |:|

5.4 Has your child been ill of any disease that was diagnosed and treated in hospital in

the last 2 weeks?

DYes[ ] 2)No [ ]

5.5 Which disease was that? (Specify)

6: SCHOOL WATER AND SANITATION CHARACTERISTICS

6.1 What type of toilet do the children use? 1) Traditional pit latri] ]  2) Vip pit

latrine [ ]

3) Watercloset [ | 4)openfield [ ]

6.2 What is the source of drinking water for the children? 1) Rai[ | 2)ta[ | 3)

lake |:|

59



4) Rive||:| 5) strean|:| 6) carry from home|:|

6.3 Is the drinking water treated?

1) Yes| ] 2)No [ ]

6.4 if yes to above, what is used for treatment? 1) Boil [ ] 2) chlorine ]

3) Water guard [ | 4) filtration [ ] 5) other (specify)

6.5 is there a functional hand washing facility in the school? (Must see)

1) Yes |:| 2) No |:|
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