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ABSTRACT

Diarrhea is the second leading cause of death in children under five years old
worldwide. Nearly one in five children deaths — about 1.5 million each year is due to
diarrhea. Diarrhea is the third most common cause of mortality and morbidity in Kenya,
with a case fatality of up to 21 percent causing approximately 9 percent of deaths in
children less than five years of age. The primary focus of diarrheal disease control
programs has been on improved case management through the promotion of oral
rehydration therapy, while nutritional management has been relatively neglected. The
purpose of this study was to determine the nutritional management of childhood
diarrhea in Korogocho informal settlement. This was a descriptive cross sectional
survey that was carried out in Korogocho informal settlement, Nairobi City County.
Semi structured interviewer administered questionnaires and focus group discussions
were used to collect data. Cluster sampling was used where several steps were taken in
selecting the sample. Simple random sampling was used in selecting five out of eight
villages and then systematic random sampling was used in respondents’ selection in the
selected villages. Participants of focus group discussion were selected through
purposive sampling. A sample size of 354 caregivers was selected. Quantitative data
was analyzed using the SPSS software version 20 and ENA for Smart software and was
presented in graphs and tables. The qualitative data collected from the focus-group
discussions was categorized and analyzed using thematic content analyses. Chi square
was used to test for statistical significance. Participation in the study was voluntary and
written informed consent was obtained from the participants before conducting the
interviews. Referrals were made through community health volunteers in case the
participants fell ill or a child was diagnosed with danger signs of diarrhea or
malnutrition during the study. The prevalence of diarrhea was 17.8%. Majority of the
caregivers (89.3%) were mothers and there were more male children (51.1%) than
females. Only 5.1% of caregivers had excellent knowledge on nutritional management
of childhood diarrhea. Most of the caregivers (58.5%) gave less amount of food to their
children when they had diarrhea. Correct use of oral rehydration solution and zinc
supplementation was at 65.1% and 7.9% respectively. Prevalence of underweight,
stunting and wasting levels among study children were 16.7%, 29.1% and 6.8%
respectively. Male children were more stunted and wasted than female children.
Children who had diarrhea were 2.3 times as likely to be malnourished as compared to
those who did not have diarrhea. There was no significant difference in the nutritional
management of childhood diarrhea according to caregiver’s number of children
(p=0.815), and age (p=0.491) but there was significant difference according to level of
education (p=0.003). The study demonstrated that caregivers’ were not aligned with
optimal feeding, zinc supplementation, and fluid intake including oral rehydration
solution during childhood diarrhea. Further studies on dietary patterns should be carried
out to come up with guidelines for counseling the caregivers on nutritional management
of diarrhea.



CHAPTER ONE: INTRODUCTION
1.1 Background to the study
Diarrhea disease is the passage of three or more loose or liquid stools per day
(UNICEF/WHO, 2009). Diarrheal disease cause about one fifth of all children deaths
every year, with 760,000 children being below five years. Worldwide, about 1.7 billion
cases of diarrhea are reported every year with five million cases occurring among
children below five years (Aluisio et al., 2015). Globally, diarrhea and pneumonia are
responsible for about 40 percent of all child deaths among children annually
(UNICEF/WHO, 2009). Diarrhea kills more children than measles, malaria and AIDS
combined. Nearly 80% of all child deaths due to diarrhea occur in South Asia and
Africa (Pahwa, Kumar, & Toteja, 2010). More than 75% of these deaths occur in fifteen
countries and Kenya is ranked number ten (Nguyen, 2015).
Only 39% of children suffering from diarrhea in developing countries receive the
correct treatment from their caregivers (Chiabi et al., 2010). WHO recommends
continued feeding as a first line management of diarrhea although a lot of caregivers
restrict some foods or change feeding patterns when their child have diarrhea (Carter,
Bryce, Perin, & Newby, 2015). This can make a child become malnourished. Feeding
during convalescence should be increased in terms of frequency, quality and quantity to
replace the nutrients lost during diarrhea (Bado, Susuman, & Nebie, 2016).
In Kenya, caregivers perceive food restriction as a way of managing diarrhea among the
children (Olson et al., 2011). Most of the caregivers in the informal settlements, where

diarrheal disease is high usually discontinue normal feeding because they associate the



severity and duration of the diarrhea to the type and amount of foods a child takes
(Mberu, Elung’ata, & Muindi, 2014).

The prevalence of diarrhea in Korogocho informal settlement was found to be 36%
(Tkua, 2009). More than 20% of children suffering from diarrhea in Nairobi informal
settlements do not receive any kind of treatment (Mberu et al., 2014).

Most cases of childhood diarrhea can be managed at home by continued feeding during
diarrhea episodes and after. Children should take more food because of the increased
nutrient requirement as a result of infection and reduced nutrient absorption in the
intestine (Njeru, Kariri, Murigi, Waweru, & Muriithi, 2017). However, nutrition
interventions have not been considered as an important component in the treatment and

management of diarrhea by many caregivers hence the purpose of this study to fill this

gap.

1.2 Problem statement

Belief that feeding during children during diarrhea is harmful and that food should be
restricted is common among caregivers across countries. Children below five years are
the most affected by diarrhea (Njeru et al., 2017). Continued feeding is not taken as a
form of first line treatment during childhood diarrhea by caregivers because they
perceive food to be harmful. Food restriction during diarrhea is perceived as a way of
management of diarrhea among their children (Bado et al., 2016). This is an indicator of
lack of information among caregivers on the correct ways of managing diarrhea among

their children (Lata, 2016).



Feeding during and after episode of diarrhea has largely been neglected and continued
feeding among children by their caregivers is decreasing leading to nutritional deficits
(Njeru et al., 2017). Poor child feeding practices in particular during diarrhea, are
important determinants of growth faltering and malnutrition (Mberu et al., 2014). This
study will therefore address the gap which is the lack of integrating nutrition

management to prevent diarrhea.

1.3 Justification

More than 60% of urban residents live in informal settlements with poor access to basic
and social amenities. Mortality rates among children are higher in informal settlements
than the rest of the country. Informal settlements usually suffer from poor hygiene and
sanitation because of inadequate water supply, open disposal of fecal waste because
most of the residents pay to use a toilet or a latrine and a lot of uncollected garbage.
Korogocho informal settlement borders Nairobi County biggest dumpsite, the Dandora
dumpsite where most of the residents earn a living from. All these environmental risks
make the children susceptible to diarrheal infections when children come into contact

with the contaminated food or water.

1.4 Purpose of the study
The purpose of this study was to determine the nutritional management of childhood

diarrhea in Korogocho informal settlement.



1.5 Research questions

1. What are the feeding practices during diarrhea among children 6-59 months old
in Korogocho informal settlement?

2. What is the utilization of zinc during diarrhoea among children 6-59 months old
in Korogocho informal settlement?

3. What is the association between nutritional status of children 6-59 months old
and diarrheal occurrence in Korogocho informal settlement?

4. What is the association between caregiver factors and diarrheal management

among children 6-59 months old in Korogocho informal settlement?

1.6 Hypotheses
HO: Diarrheal occurrence among children 6-59 months old does not significantly

contribute to malnutrition.

1.7 Objectives
1.7.1 General objective
To determine the nutritional management of childhood diarrhea in Korogocho informal

settlement Nairobi County.

1.7.2 Specific objectives
1. To determine the feeding practices during diarrhea among children 6-59 months

old in Korogocho informal settlement.



2. To determine the utilization of zinc during diarrhoea among children 6-59
months old in Korogocho informal settlement.

3. To determine the association between nutritional status of children 6-59 months
old and diarrheal occurrence in Korogocho informal settlement.

4. To determine the association between caregiver factors and diarrheal
management among children 6-59 months old in Korogocho informal

settlement.

1.8 Significance and anticipated output

Caregivers benefited from information on nutritional management of childhood
diarrhea. Referrals were made to local health facilities through community health
volunteers in case the participants fell ill or a child was diagnosed with danger signs of
diarrhea or malnutrition at the time of the study. Policy makers, donors,
nongovernmental organizations, researchers and other stakeholders will utilize results of
this study to inform policy guidelines and programming on diarrhea management in the

informal settlements.

1.9 Limitation of the study
The limitation of this study was caregivers’ self reporting, this may have affected the
accuracy of recall. To minimize this compromise the questionnaire was pretested to

enhance validity and reliability.



1.10 Delimitation of the study

Age of the caregiver, number of children under a caregiver and level education of a
caregiver were made variables of interest in the study. The researcher wanted to
establish if there was a significant relationship between the variables and diarrheal

management practices by the caregivers.

1.11 Conceptual framework

Feeding practices when children suffer from diarrhea are influenced by several factors
such as caregiver’s level of education, age, sex, the number of children under a
caregiver, type of caregiver, and income for the household. Many caregivers withhold
food during childhood diarrhoea because they believe that, that will decrease the
frequency of watery and loose stools.

Insufficient awareness and knowledge by caregivers on the importance of continued
feeding and zinc supplementation nutritionally adequate diets during childhood
diarrhea, can lead to malnutrition in the children. Figure 1.1 serves as a reference point
in understanding the links between caregiver factors, continued feeding and zinc
supplementation in children with diarrhea. Studies have shown that diarrhea can lead
to malnutrition in children through dehydration and poor food intake. Malnutrition
weakens the immune system thus prediposing a child to diarrhea. Optimal nutrition
during and after diarrhea episodes ensures that the vicious cycle of malnutrition and

diarrhea is broken.
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Figure 1.1 Conceptual framework showing the proposed causal pathway and

relationship among study variables. Adapted and modified from Cairncross et al.

(2010)




CHAPTER TWO: LITERATURE REVIEW

2.1 Diarrhoea and malnutrition

The goal of reducing under five mortality (1990) by two thirds by 2015 was not
achieved despite the focus on child health (Nguyen, 2015). Diarrhea is the second
leading cause of death in children under five years old (WHO, 2014). Globally, diarrhea
is responsible for about 11% of all child deaths annually. Most of these deaths (almost
90%) occur in South Asia and Sub Saharan Africa (Ghimire, Sirkharam, & Baral,
2015). In Kenya, diarrhea Kills about 86 children every day which is approximately 9%
of all children deaths every year and it is the third leading cause of death among under-
fives in the country (PATH, 2014). According to KDHS 2014, 15% of children below
five years experience diarrhea with 2 percent suffering from dysentery. Children 6-11
months and 12-23 months experience diarrhea more than other age groups with
diarrheal prevalence of 27% and 24% respectively (KNBS, 2015).

Diarrhea is classified into three categories; acute watery diarrhea which lasts several
hours or days for example cholera, dysentery (acute bloody diarrhea) and, persistent
diarrhea that lasts 2 weeks or longer (WHO, 2014). Acute watery diarrhea episodes
lessen within 3 days after it starts. Viruses, bacteria and parasites are the common
causes of acute watery diarrhea (Farthing et al., 2012). According to Boru et al. (2013)
more than 10% of all diarrheal cases among children under five years of age progress to
become acute bloody diarrhea. In developing countries such as Kenya, there is a
likelihood of 10% of all diarrheal cases becoming persistent. The two main causative
agents of diarrhea in developing countries are rotavirus and Escherichia coli (Saeed,

Abd, & Sandstrom, 2015).



Malnutrition is a pathological state resulting from a relative or absolute deficiency or
excess of one or more essential nutrients. A state of nutrition where the weight for age,
height for age and weight for height indices are below -2 Z-score of the WHO
Standards (WHO, 2006). Globally, malnutrition alone kills about 300,000 children
annually. It is also indirectly responsible for more than 50% of all deaths among
children (Fenn, 2009). Malnutrition weakens the immune system thus causing diarrhea
or making it worse. When there is a diarrheal episode, the malnutrition may become
worse (Moore et al., 2010). The higher the cumulative burden of childhood diarrhea the

more the risk of nutritional stunting among the children (Checkley et al., 2008).

2.2 Risk factors, transmission, and prevention of diarrhoea

Age group 6-11 months has the highest prevalence of diarrhea followed by age group
12-23 months (Wamalwa, 2010). Exclusively breastfed children have lower morbidity
rate of diarrhea (Ogbo et al., 2017). A child with diarrhea can become malnourished
due to dehydration or poor food intake while malnutrition predisposes a child to
diarrhea because of weakened immune system (Rodriguez, Cervantes, & Ortiz, 2011).
About 88% of diarrhea-associated deaths are attributable to insufficient hygiene
(Tessema, 2017). The hot weather records high bacterial infections, while the cold
season records more viral infections (Wu, Lu, Zhou, Chen, & Xu, 2016). Unhygienic
food handling may increase the risk of diarrhea (Mukiira, & Ibisomi,2015).

Diarrhea transmission occurs from human to human, animal to human or via the
environment when water or food is contaminated by faecal matter (Schriewer et al.,

2015). Key measures to prevent diarrhea include vaccinations against measles and
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rotavirus, improved nutrition including breastfeeding, vitamin A and zinc
supplementation, hand washing with soap, safe drinking water, clean environment
(sanitation), health education about disease transmission and personal and food hygiene
(WHO, 2014).

Most of the clinic visits and hospitalizations of children under five years with severe
diarrhea is as a result of rotavirus infection. Worldwide, rotavirus causes about 450,000
deaths of children under five years (Tate et al., 2012). In Kenya rotavirus causes about
27% of hospitalizations of all children under five years. Among children under five
years with diarrhea, rotavirus Kills nearly 8,000 Kenyan children every year (PATH,
2014). The ministry of health introduced rotavirus vaccine in the national infant routine
immunization schedule as from 1st July 2014. Rotavirus vaccine is offered to all
children 6 weeks old in two oral doses with the first dose given at 6 weeks and the
second dose given at 10 weeks. The second dose should be at least 4 weeks after the

first dose (Wandera et al., 2017).

2.3 Treatment of diarrhoea

2.3.1 Rehydration with oral rehydration salts (ORS) solution

Reducing deaths from diarrhea depends largely on delivering life-saving treatment of
new low osmolarity ORS solution which is more effective at replacing fluids than the
old standard ORS formulation. Stool volume output and vomiting is reduced by 25%
and 30% respectively when new low osmolarity ORS is used compared to the old

standard ORS (Chiabi et al., 2010).
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In case of shock or severe dehydration, rehydration is done by use of intravenous fluid.
The use of low osmolarity ORS has been to prevent severe dehydration and reduce

diarrheal duration by 33% (Fayyaz, Liaquat, & Humayun, 2016).

2.3.2 Zinc supplementation

Zinc supplementation among the children prevents a new diarrheal episode in the next
three months, quickens recovery and there is about 30% reduction in stool volume.
Diarrheal severity and duration is reduced by 25% (WHO, 2014). In a study of children
under five years of age by Chiabi et al. (2010) the reduction in acute and persistent
diarrhea as a result of zinc supplementation was 15% and 24% respectively. It is
recommended that children be provided with 10 mg per day for infants under six

months old and 20mg if older of zinc supplementation for 10-14 days (WHO, 2014).

2.3.3 Feeding during and after diarrhoea

Children with severe acute malnutrition complicated by diarrhea have a higher risk of
death than those who do not have diarrhea (Talbert et al., 2012). Children should take
small amounts of foods they like most, a variety of nutrient rich foods, breastfeeding
and take antibiotics only when there is blood in the stool (Seyal, & Hanif, 2009). There
should be appropriate use of antibiotics for severe bacterial diarrhea to all children in
need (WHO/UNICEF, 2009). Infants and young children should be fed according to the

national operational guidelines (Table 2.1).
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Table 2.1 Feeding during childhood diarrhea

Age National operational guidelines for infant and young child during
diarrhea
<6 Months Breastfeeding more frequently, emptying one breast at a time,

emptying one breast at a time, take zinc tablets, vitamin A
supplement (50000 1U) and ORS solution as instructed by the
health care worker.

>6-8 Months Extra foods, breastfeeding, fluids, soups, fermented milk, fruit
juices and/or safe water. Child should be fed 2 times a day

9-11 Months 2 - 3 meals, plus 1 — 2 snacks preferably fruit or milk

12-59 Months 3-4 Meals and 2 snacks preferably fruit and milk.

Ministry of Health and United States Agency for International Development, 2013
Caregivers believe that the type or amount of food a child takes during diarrhea affects
the severity and duration. They prefer some foods which are believed to cure the illness
and restrict some foods which are believed to cause diarrhea or increase the frequency
of the watery stools (Carter et al., 2015). Refusal to eat during diarrhea is considered
normal by caregivers and they usually do not encourage their children to feed. Food is
restricted until the child fully recovers from the diarrhea (Njeru et al., 2017). Caregivers
believe that withholding food during childhood diarrhea ‘rests the bowel’ and thus
healing takes places (Njuguna, & Muruka, 2011).

Caregivers prefer some foods and restrict other foods when their children suffer from
diarrhea and therefore, they prepare special diets. Normal feeding is resumed when the
child fully recovers (Paintal, & Aguayo, 2016). Non solid foods are perceived to be
harmful during diarrhea because caregivers believe that foods are not absorbed during
diarrhea. Those misconceptions can make many children who suffer from diarrhea to
have dehydration which may eventually lead to death (Olson et al., 2011).

Greasy foods, sugary foods, and most of the protein rich foods such as eggs, meat and

milk are avoided during childhood diarrhea by many caregivers (Wamalwa, 2010). The
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restriction of the foods is usually based on information received from elderly people in
the families such as mothers and grandmothers, traditions and opinion leaders in the
communities. They usually influence caregivers feeding practices and change of diet
when their children have diarrhea. They recommend that the caregiver takes more time
caring for the ill child and ensuring that the child takes medicines well including ORS
(Bado et al., 2016). Continued feeding is not taken as a form of treatment for diarrhea.
It is also believed that feeding during diarrhea may induce vomiting and loss of appetite
(Mberu et al., 2014). Poor management of childhood diarrhea usually leads to
dehydration and malnutrition among children and thus putting the children at higher risk
of death. Diarrhea in children causes dehydration and thus contributes to malnutrition.
During a diarrheal episode, water and electrolytes are lost in liquid stool. Dehydration
occurs when these losses are not replaced adequately and a deficit of water and
electrolytes develops (Olson et al., 2011).

Studies have shown a positive association between maternal education and the
occurrence and management of diarrhea among children (Wamalwa, 2010). There is
need to determine the role of other caregivers in the family when a child suffers from

diarrhea.

2.4 Summary of literature review

Childhood diarrhea is one of the causes of malnutrition among children under five years
of age. Diarrhea prevention and control among children under five years of age cannot
be successful without the involvement of caregivers. They make decisions on feeding

during childhood diarrhea. When caregivers reduce the amount of food given to the
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child per meal during diarrhea or restrict some foods, the diarrhea becomes worse.
Some caregivers perceive feeding during diarrhea to be harmful. Most caregivers
discontinue normal feeding or give less food. Misperceptions regarding continued
feeding during diarrheal illness among the communities pose significant health risk for
children. Optimal nutrition during and after diarrheal episodes ensures that the vicious
cycle of malnutrition and diarrhea is broken.

The inadequate information among caregivers on continued feeding as a first line
treatment in diarrheal management usually lead to food restrictions, modified foods and
special diets. This may prolong duration and increase severity of childhood diarrhea. To
address this gap in knowledge, the researcher designed a study on nutritional
management of childhood diarrhea in Korogocho informal settlement, Nairobi City

County.
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CHAPTER THREE: MATERIALS AND METHODS
3.1: Research design
The study adopted a descriptive cross sectional design to determine the knowledge
regarding nutritional management of childhood diarrhea at home among caregivers of
children 6-59 months. This design enabled the researcher to gather information about
the caregivers, by interviewing a representative sample thus deriving extensive data

within a short time (Mugenda, & Mugenda, 1999).

3.2 Variables

3.2.1 Dependent variable

The dependent variable was nutritional management of childhood diarrhoea. A correct
response in the questionnaire (Appendix 6.2) was given a score of one, and incorrect
one, a score of zero. Percentages using an index of Lata (2016) criteria were used for
describing level of knowledge. By this criterion, below 36 per cent score of the
respondents was considered poor knowledge, 37 — 68 per cent was considered good

knowledge while above 69 per cent was considered excellent knowledge.

3.2.2 Independent variables

Child malnutrition was indicated by three anthropometric indices; weight-for-age
(WAZ) indicated the level of underweight, height-for-age (HAZ), indicated the level of
stunting, and weight-for-height (WHZ) indicated the level of wasting among the
children. Socio economic variables included; marital status, caregiver’s education level

and occupation of the caregiver. Demographic variables included caregiver’s age, child
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sex, child age, child birth order, number of children a caregiver had, and diarrheal

occurrence.

3.3 Study area

Korogocho informal settlement is the fourth largest in Nairobi City County with a size
of about 0.97km?. It is located in Kasarani Division, in eastern Nairobi, approximately
11 kilometers from the central business district. There are over 250 dwelling units per
hectare and the average household size is three members per family. Some of the

villages were estimated to have more than 3,481 households (Beguy et al., 2015).

3.4 Study population
The target population of this study was caregivers who had children 6-59 months old in

Korogocho informal settlement, Nairobi City County.

3.5 Inclusion criteria
The inclusion criteria for the study participants was caregivers who had at least one
child who was 6-59 months old, had lived in Korogocho slum for the last six months

and was willing to participate in the study.

3.6 Exclusion criteria
Caregivers with children who were suffering from other illnesses were excluded,
because this could have affected food intake and hence the nutritional status of the

child.
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3.7 Sampling technique

Cluster Sampling was used. Cluster sampling refers to a technique in which instead of
selecting all the subjects from the entire population right off, the researcher takes
several steps in gathering his/her sample. The entire population of Korogocho slum was
divided into eight villages namely: Ngomongo, Ngunyumu, Highrigde, Grogan,
Gitathuru, Kisumu Ndogo, Nyayo and Korogocho. Firstly, five villages were selected
by simple random sampling. In this technique, every caregiver with a child under five
years had equal chance of being selected as a participant. Simple random sampling
ensured that each village was selected independently. Lottery method of simple random
sampling was used. Each village was assigned a unique number, put in bowl and mixed
thoroughly. A blind folded research assistant then picked five numbers. All the villages
bearing the numbers picked by research assistant became participants of the study. The
villages selected were Ngomongo, Gitathuru, Korogocho, Kisumu Ndogo and Grogan.
From each village, participants, were selected by systematic random sampling. The
researcher first randomly selected the first participant from the population. Then, the
researcher visited every 9" participant. The estimated number of households per village
according to (Beguy et al., 2015) which was 3481 was divided by the desired sample
size that is 354, to yield a sampling interval of 9. Every ninth household was visited,
starting with a randomly selected number between 1 and 9 using simple random
sampling. Number 3 was selected as the start and each ninth household in that village
was chosen as a study unit. Purposive sampling method was used to select the

participants for focus group discussions.



18

3.8 Sample size determination

The formula n = (Z%pq) (Fisher et al., 1998) was used to select the sample size;
d2

Where: n is the desired sample size, given the total population size is greater or equal to
10,000.

Z is the standard normal deviate, usually set at 1.96 which corresponds to the 95%
confidence level, p is the proportion in the target population estimated to have a
particular characteristic. It was estimated that 30% of caregivers in Korogocho informal
settlement would have good knowledge on nutritional management of childhood
diarrhea. A study by Njuguna (2014) reported that only 35% of the caregivers were able
to manage diarrhea at home.

q=1-p,

d is the degree of accuracy desired, usually set at the 0.05 level.

n=196°x03x(1-0.3) =322
0.052

A 10% was added to cater for incomplete or damaged questionnaires

=322+ (10x 322) =354
100

Therefore, 354 caregivers with children 6-59 months were sampled for the study.

3.9 Research instruments
3.9.1 Questionnaire
Pre-tested and pre-coded semi-structured questionnaire were used to collect quantitative

data from caregivers in the sampled households. The questionnaire was written in
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English but questions were translated in a language the caregivers understood, Swabhili.
The responses were translated and written in English by research assistants during the
interviews. The questionnaire included both open-ended and close-ended questions and
had two sections. The Socio-demographic characteristics information included
caregivers’ age, educational level, employment status, marital status, household’s
income level per month, number of children a caregiver had, age and sex of child. The
knowledge information included questions regarding caregiver knowledge on nutrition

management of childhood diarrhea (Appendix 6.2).

3.9.2 Focus group discussion guide

Three Focus Group Discussions (FGDs) were held to collect qualitative data on feeding
practices during and after diarrhea, oral rehydration therapy and zinc supplementation.
Pretested focus group discussion guide were used (Appendix 6.3). Three FGDs were
conducted and participants were drawn from the five villages where the questionnaires
were administered. The participants for the FGDs included caregivers whose children
were 6-59 months of age. Each FGD had 8 — 12 members, participants were recruited

through purposive sampling with help of the CHVs following informed consent.

3.9.3 Anthropometry

Anthropometric measurements were performed by standard methods according to WHO
Child Growth Standards for growth monitoring (WHO, 2006). The weight of the
children was taken in light clothing using a digital scale to the nearest 0.1 kg. The

length of children 6-23 months of age and the height for children 24-59 months of age
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were measured to the nearest 0.1 cm using a board with a fixed head and sliding foot
piece. The length for children 24-59 months of age was taken if they were unable to
stand alone. Mid-upper-arm circumference (MUAC) was measured on a straight left
arm (in right handed children) or straight right arm (in left handed children) midway

between the tip of the elbow and the tip of the shoulder to the nearest 0.1 cm.

3.10 Pretest

Pretesting of the guestionnaires was conducted in Ngomongo, Gitathuru and Kisumu
Ndogo villages in Korogocho informal settlement; it was done two weeks before the
study on 10% of the study sample, that is, 35 caregivers who were randomly selected.
The researcher and the research assistants reviewed the assessment tools and this helped
identify questions that needed to be removed, added or rephrased in the questionnaire
and the time taken to finish one questionnaire.

Focus Group Discussion guide was also pretested in Ngomongo, Gitathuru and Kisumu

Ndogo villages and the participants were purposively selected.

3.11 Validity

Validity was achieved by ensuring that the respondents were very clear on the nature of
the research, creating a trust relationship with the participants, comparing the results
obtained with other evidence and having experts check or provide guidance on the data

collection tools.
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3.12 Reliability
Reliability was achieved through pretesting the instrument to check if the questions
were prompting the responses expected, recording on the spot and reviewing the written

record with the respondent for completeness and comprehensiveness.

3.13 Data collection techniques

Face to face interviews were conducted using semi structured questionnaires by oral
questioning of respondents that took approximately 25 minutes. The research assistants
guided the caregiver while taking weight, height and MUAC of the children. The filing
of the questionnaires was done at the households. Focus Group Discussions were held at
selected halls in the informal settlement and each took approximately one and half

hours. All participants consented to the study.

3.14 Data analysis

Coding, entry and analysis was done using SPSS software version 20. Chi square was
used to test the associations among the variables: amount of food given and food
restriction; nutrition status and diarrhoea occurrence; number of children under a
caregiver and management of diarrhoea; age of the caregiver and management of
diarrhoea; and level of education of a caregiver and diarrhoea management. The
confidence level was set at 0.05 (95%) as recommended for most descriptive researches
(Dahiru, 2008). Descriptive statistics such as percentages and frequencies were used to
describe the data while tables and charts were used to represent the results. The

qualitative data, collected from the focus-group discussions, was categorized and
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analysed using thematic content analyses. The nutritional status data collected was
compared with Child Growth Standards and presented as Z scores with cut-off point of -
2 SD (WHO, 2006). Child anthropometry was analysed using ENA for Smart software.
Z-scores were calculated for weight for height, weight for age, and height for age using
computer-based software ENA for Smart in order to get those children who were
wasted, underweight or stunted respectively. Mid-upper arm circumference (MUAC)
<11.5cm indicated severe acute malnutrition (SAM), 11.5 — 12.4cm moderate acute
malnutrition (MAM), 12.5 — 13.5cm mild malnutrition and >13.5cm normal nutrition
status. Children with Z-Score below <-2SD and/or MUAC below 12.4 cm were taken to

be malnourished.

3.15 Logistical and ethical considerations

The researcher explained the purpose of the study and benefits of the study to the
participants and asked them for their permission to interview them. Participation in the
study was totally voluntary and free of any coercion. Even those who initially accepted
to participate were free to withdraw in the course of the study if they did not wish to
continue. Informed consent was obtained from the clients after explanation of the study
protocol (Appendix 6.1). The researcher guaranteed the anonymity of the participants
and the confidentiality of the information they provided. Information was kept in safe
custody where only the researchers could access. The study did not pose any health risk
to the participants. Referrals were made to local health facilities through community
health volunteers in case the participants got ill or a child was diagnosed with danger

signs of diarrhea or malnutrition during the study. Approval to conduct the study was
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sought from Kenyatta University Graduate School and ethical clearance sought from
Kenyatta University Ethical Review Committee. A research permit was obtained from
the Ministry of Education and the National Commission for Science, Technology and
Innovation (NACOSTI) to carry out study in Korogocho informal settlement.
Permission was also obtained from the Nairobi City County government and local

authorities including the area chief before conducting the study.
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CHAPTER FOUR: RESULTS
4.1 Socio-demographic characteristics of the study population
A total of 354 caregivers aged 17-55 years with a mean age of 28.4 years participated in
the study. They were distributed within the sampled five out of the eight villages of

Korogocho informal settlement (Table 4.1).

Table 4.1 Socio demographic information of caregivers

VARIABLE CATEGORY FREQUENCY PROPORTION (%)
Age completed in 15-20 4 1.1
21-30 206 58.2
31-40 119 33.6
41-50 23 6.5
>50 2 0.6
Sex Female 348 98.3
Male 6 1.7
Level of Education ~ No schooling 36 10.2
Primary 203 57.3
Secondary 101 28.5
Tertiary 14 4
Marital Status Single 98 21.7
Married 171 48.3
Separated 64 18.1
Widowed 21 5.9
Type of Caregiver Mother 316 89.3
Grandmother 23 6.5
Aunt 9 25
Father 6 1.7
Occupation Housewife 275 77.7
Casual 53 15
Small scale trading 26 7.3
Monthly Household  5000-9999 90 25.4
Income in Ksh 10,000-14,999 189 534
15,000-19,999 55 155

20,000-24,999 20 5.7
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4.2 Child demographic characteristics
The study included children aged 0-59 months with a mean age of 15.7 months. The age
group 6-11 months had most of the children who participated in the study (38.4%).

Male children were more than the female children (Table 4.2).

Table 4.2 Demographic characteristics of the study children

VARIABLE CATEGORY FREQUENCY PROPORTION (%)
Child Sex Male 181 51.1
Female 173 48.9
Age in Months 6-11 136 38.4
12-17 120 33.9
18-23 38 10.7
24-59 60 17.0
Birth Order 1 66 18.6
2 78 22
3 94 26.6
4 75 21.2
5 41 11.6

4.3 The occurrence of diarrhoea
Sixty three children (17.8%) had diarrhea two weeks to the study. However, the

prevalence was different across the age groups (Table 4.3).

Table 4.3 Occurrence of diarrhoea among the children

VARIABLE CATEGORY FREQUENCY n=63 PROPORTION (%)
Child Sex Male 34 54

Female 29 46
Age in Months 6-11 29 46

12-17 20 31.8

18-23 6 9.5

24-59 8 12.7
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4.4 Caregivers knowledge on nutritional management of childhood diarrhoea
Sixteen multiple choice questions in the questionnaire (Appendix 6.2) were used in
developing the knowledge index score. Total expected correct responses from the
questions were twenty six.

The questions were on general knowledge of diarrhoea such as causes and prevention,
continued feeding including breastfeeding, zinc supplementation, and fluid intake
including ORS during and after diarrhoea.

After scoring for each questionnaire, percentages were computed to know the level of
knowledge of each caregiver in the knowledge index score. A few of the caregivers
(5.1%) scored above 69 percent in the knowledge index score, one hundred and thirty
one caregivers (37%) scored 37-68 per cent in the knowledge index score while
majority of the caregivers (57.9%) scored below 37 per cent in the knowledge index

Score.

4.5 Feeding practices during and after diarrhea episodes

Only 5.1% of caregivers would give more food during childhood diarrhea. More than a
third of the caregivers (36.4%) would give the same amount of food while majority of
the caregivers (58.5%) would give less amount of food during diarrhea. Therefore, only
41.5% would continue feeding by giving more or same amount of food. More than half
of the caregivers (53.1%) would restrict some individual type of foods during childhood
diarrhea irrespective of whether they were giving the child more, same or lesser amount

of food (Table 4.4).
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Table 4.4 Feeding practices among children during diarrhoea

Amount of food given to the child per meal during diarrhea

More Same Less  Total 42 df  p-
value
Individual food restriction Yes 10 57 121 188 12,992 2 0.002
in a meal during diarrhea  No 18 72 76 166

Total 28 129 197 354

Most of the caregivers with children who had diarrhea two weeks preceding the study
(84.1%) would restrict protein rich foods in the diets of their children. Foods such as
meat, fish, egg, chicken, milk, pulses and soups were perceived to be harmful during
diarrhea since caregivers thought that they could aggravate diarrhea.

More than half of the caregivers (60.3%) with children who had diarrhea two weeks
preceding the study preferred giving their children the traditional dry foods such as
boiled yams and cassava. They believed that such foods could ‘strength the bowel” and
‘hold the stool’. However, even though caregivers preferred those foods during
childhood diarrhea, they were not readily available to them because of the cost.

Thick unsweetened porridge was also reported as one of the foods given to children
when they had diarrhea. Caregivers in the FGDs, perceived porridge as a food that
requires less digestion as compared to other foods. They also recommended porridge
because it could be given with ease. The porridge was mainly prepared from millet,
sorghum or maize flour. In one of the focus group discussion, one caregiver reported
that porridge made from wheat flour or mashed sorghum locally referred to as sorghum
ugali is also good in managing diarrhea among the children. The caregiver reported that
she had used the wheat flour porridge and the mashed sorghum to manage diarrhea in

all her five children.
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Less than a quarter of the caregivers with children who had diarrhea two weeks
preceding the study (22.2%) gave their children fruits and fruit juices. Most of the
fruits were avoided because caregivers believed that sweet foods slow recovery during
diarrhea.

Almost all caregivers with children who had diarrhea two weeks preceding the study
(92.1%) restricted oily foods. Fried foods were believed to trigger more diarrhea.
Participants in the FGDs also reported that foods with fiber such as vegetables, fruits
and whole grains were also avoided. The caregivers believed that those foods were not
easily digested and should only be given when the child fully recovers.

Fifty five children out of 294 children who were below two years had experienced
diarrhea two weeks preceding the survey. None of the caregivers restricted breast milk.
However, only a few caregivers (7.3%) gave more breast milk to their children. In the
FGDs, caregivers reported that breastfeeding should continue during diarrhea but none

said that it should be increased during and after diarrhea.

4.6 Oral rehydration therapy and zinc supplementation

Most of the caregivers with children who had diarrhea (57.1%) did not visit a health
facility immediately a child had diarrhea for treatment.

Among caregivers with children who had diarrhea two weeks preceding the survey,
only 7.9% gave zinc supplements as recommended to their child, which is 10mg per day
for children below six months and 20mg per day for children above six months for 10 —

14 days in the management of childhood diarrhea. Only 6.3% of caregivers gave zinc
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supplements and increased amount and frequency of feeding among their children
during and after diarrhea.

Forty one caregivers (65.1%) out of the sixty three caregivers who had children with
diarrhea two weeks preceding the survey administered ORS correctly to their children.
Caregivers were asked to produce or identify the ORS sachet and the zinc tablet/syrup

to confirm availability and utilization.

4.7 Nutrition status of the children

4.7.1 Height for age for the children

The height for age index provides an indicator of linear growth retardation (stunting)
and cumulative growth deficits. It represents long term effects of malnutrition in a
population and is not sensitive to recent, short term changes in dietary intake. Overall
29.1% of the children were stunted. Male children were more likely to be stunted
(32.6%) than female children (25.4%). Stunting in the age group 6-11 months age group
was 25.7%, 12-17 months age group was 24.2%, 18-23 months age group was 42.1%

and in the 24-59 months age group it was 38.3% (Table 4.5).

Table 4.5 Height for age indicator

Height for Age N=354

Sex Normal Mild (<-1) Moderate (<- Severe (<-3)
Male 87 35 44 15
Female 95 34 32 12
Age in Months
6-11 79 22 26 9
12-17 66 25 22 7
18-23 13 9 12 4
24-59 24 13 16 7

Totals 182 69 76 27
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4.7.2 Weight for height for the children

The weight for height index measures body mass in relation to body height or length
and describes current nutritional status (wasting). Overall 6.8% of the children were
wasted. Male children were more likely to be wasted (7.2%) than female children
(6.4%). Wasting in the age group 6-11 months was 7.4%, 12-17 months age group was
7.5%, 18-23 months age group was 5.3% and 24-59 months age group was 5% (Table

4.6).

Table 4.6 Weight for height indicator

Weight for Age n=354

Sex Normal Mild (<-1) Moderate (<- Severe (<-3)
Male 140 28 11 2
Female 129 33 8 3
Age in Months
6-11 99 27 8 2
12-17 92 19 8 1
18-23 29 7 1 1
24-59 49 8 2 1
Totals 269 61 19 5

The MUAC gave similar results as WHZ. Only one child who was severely

malnourished had bilateral piting oedema (Table 4.7).
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Table 4.7 MUAC for the children

MUAC Nutrition status Children  Children 6- Bilateral Proportion
(cm) with 59 months Piting of
diarrhea 6- N= 354 Oedema malnutrition
59 months (%)
n=63
<115 Severe 3 6 1 50
115-12.4 Moderate 10 25 0 40
125-13.4 Mild 19 62 0 30.7
>13.5 Normal 31 261 0 11.9

4.7.3 Weight for age for the children

Weight for age is a composite index for height for age and weight for height
(underweight). It takes into account both chronic and acute malnutrition. Overall, 16.7%
of the children were underweight. Male children were less likely to be underweight
(15.5%) than female children (17.9%). Underweight in the age group 6-11 months age
group was 16.9%, 12-17 months age group was 17.5%, 18-29 months age group was

15.8% and 24-59 months age group was 15% (Table 4.8).

Table 4.8 Weight for age indicator

Weight for Age N=354

Sex Normal Mild Moderate Severe
(<-1) (<-2) (<-3)
Male 109 44 18 10
Female 101 41 23 8
Age in Months
6-11 77 36 17 6
12-17 71 28 14 7
18-23 24 8 4 2
24-59 38 13 6 3

Total 210 85 41

=
(0 0]
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4.8 Nutrition status of children who had diarrhoea in the two weeks preceding the
survey

The level of under nutrition (wasting) among children who had diarrhea two weeks
preceding the survey was 12.7% and 5.5% among children who did not have diarrhea.
The null hypothesis that malnutrition among children 6-59 months old does not
significantly contribute to diarrheal occurrence was rejected as the p value was <0.05

(Table 4.9).

Table 4.9 Diarrhoea and nutrition status of the children

Nutrition status (wasting)

Severe Moderate Mild Normal Total %2 df P-

<-38SD <-2SD <-1 Value

Diarrhea Yes 3 5 15 40 63 10.530 3 0.015
No 2 14 46 229 291
Total 5 19 61 269 354

Prevalence ratio was used to determine the relationship between diarrhea and
malnutrition. Prevalence ratio is used when outcome occurs over a short period of time.
The prevalence ratio and proportion indicated that the children with diarrhea were 2.3
times as likely to be malnourished (wasted) compared to those who did not have

diarrhea (Table 4.10).
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Table 4.10 Prevalence ratio of diarrhea to malnutrition among children with and

without diarrhoea

Severely & moderately ~ Normal nutrition status ~ Total
malnourished

<-2SD >-2SD

Children with diarrhea 8(a) 55 (b) 63
Children without 16 (c) 275 (d) 291
diarrhea
Total 24 330 354
Prevalence ratio: = (a/a+b) / (c/c+d)

=(8/63) / (16/291)

=23

Percentage of malnutrition showed that stunting was highest in the age groups 18-23
months, while wasting and underweight was highest in the 12-17 months age group

(Figure 4.1).
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Figure 4.1 Percentage of malnutrition across the age groups
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4.9 Association between the number of children under a caregiver and the
nutritional management practices of caregivers regarding childhood diarrhoea
Only a few caregivers with one child (18.2%), two to four children (16.6%) and five or
more children (17.1%) gave zinc supplements when the child had diarrhea. Very few
caregivers with one child (13.6%), two to four children (13.4%) and five or more
children (17.1%) gave the child more food and zinc supplements during diarrhea (Table
4.11).

Table 4.11 shows the %2 calculated values with their corresponding P values at 2 degree
of freedom. Zinc supplementation when child had diarrhea (x2=0.093, df=2, p=0.954),
continued feeding and zinc supplementation when child had diarrhea (%2=0.409, df=2,
p=0.815). Therefore, number of children under a caregiver did not significantly affect
the diarrheal disease management as the P value was >0.05 level of significance.

Table 4.11 Association between the number of children under a caregiver and the

nutritional management practices of caregivers regarding childhood diarrhoea

Number of children under the caregiver N=354

One Child 2-4 5or x2 df P
n=66 Children More Value
n=247 n=41
Yes No Yes No Yes No
Zinc supplementation 12 54 41 206 7 34 0093 2 0954

during diarrhea
Continued feeding and zinc 9 57 33 214 7 34 0409 2 0815
supplementation during
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4.10 Association between age of the caregiver and the nutritional management
practices of caregivers regarding childhood diarrhoea

Only a few caregivers below thirty years (12.4%), thirty one to forty years (10.9%) and
above forty years (16%) gave zinc supplements when the child had diarrhea. Very few
caregivers below thirty years (9.5%), thirty one to forty years (6.7%) and above forty
years (4%) gave the child more food and zinc supplements during diarrhea (Table 4.12).
Table 4.12 shows the %2 calculated values with their corresponding P values at 2 degree
of freedom. Zinc supplementation when child had diarrhea (x2=0.525, df=2, p=0.769),
continued feeding and zinc supplementation when child had diarrhea (x2=1.421, df=2,
p=0.491). Therefore, age of a caregiver did not significantly affect the diarrheal disease

management as the P value was >0.05 level of significance.

Table 4.12 Association between age of the caregiver and the nutritional

management practices of caregivers regarding childhood diarrhoea

Caregivers’ age in years N=354

<30Yrs 31-40Yrs >40Yrs x2 df
n=210 n=119 n=25
Yes No Yes No Yes No
Zinc supplementation during 26 184 13 106 4 21 0525 2
diarrhea
Continued feeding and zinc 20 190 8 111 1 24 1421 2
supplementation during diarrhea

Value

0.769

0.491

4.11 Association between level of education and the nutritional management
practices of caregivers regarding childhood diarrhoea
Only a few caregivers with no schooling (8.3%), primary education (4.4%) and with

post primary education (15.7%) gave zinc supplements when the child had diarrhea.
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Very few caregivers with no schooling (2.8%), primary education (1.9%) and with post
primary education (10.4%) gave the child more food and zinc supplements during
diarrhea (Table 4.13).

Table 4.13 shows the 2 calculated values with their corresponding P values at 2 degree
of freedom. Zinc supplementation when child had diarrhea (x2=11.913, df=2, p=0.003),
continued feeding and zinc supplementation when child had diarrhea (x2=11.864, df=2,
p=0.003). Therefore, level of education of a caregiver significantly affected the
diarrheal disease management by the caregivers as the P value was <0.05 level of

significance.

Table 4.13 Association between level of education and the nutritional management

practices of caregivers regarding childhood diarrhoea

Level of education of caregiver N=354

No Primary Post 2 df P
Schooling  Education  Primary Value
n=36 n=203 n=115

Yes No Yes No Yes No
Zinc supplementation 3 33 9 194 18 97 11913 2 0.003
during diarrhea
Continued feeding and 1 35 4 199 12 103 11864 2 0.003
zinc supplementation

Seventeen caregivers (47.2%) with no schooling, 55.7% of caregivers with primary
education and 69.6% of caregivers with post primary education would continue feeding

their children during diarrhea (Figure 4.2).
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CHAPTER FIVE: DISCUSSION, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Discussion
5.1.1 Relationship between diarrhoea and malnutrition among the children
Overall, 29.1% of children were stunted, 6.8% were wasted, and 16.7% were
underweight. This figure was close to findings from KDHS 2013/2014 which indicated
stunting levels for under-fives at 26%, wasting level at 4% and underweight at 11%
(KNBS, 2015). The level of under nutrition (wasting) was higher in children who had
diarrhea preceding the survey (12.7%) compared to those who did not have diarrhea
(5.5%).
The prevalence of childhood diarrhea among under-five children was 17.8%. This is in
line with findings from KDHS 2013/2014 which showed 15% of children under age 5
had diarrhea and diarrhea prevalence was highest among children 6-11 and 11-
23months (27% and 24%) (KNBS, 2015). This figure was relatively low compared with
findings from a study done in Nairobi informal settlements which showed that Kasarani
division, where Korogocho informal settlement is located had the highest prevalence of
diarrheal cases (33.5%) in Nairobi City County (Mberu et al., 2014). A study by Ikua
(2009) found the prevalence of diarrhea to be 36% in Korogocho informal settlement.
In this study, the age group 6-11 months had the highest prevalence of diarrhea.
However, Mberu et al. (2014) reported that the age group 12-23 months had the highest

prevalence of diarrhea followed by the age group 6-11 months.
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5.1.2 Caregivers knowledge on nutritional management of diarrhoea

A few of the caregivers (5.1%) had an excellent knowledge in nutritional management
of childhood diarrhoea because they scored above 69% in the knowledge index score.
More than a third of the caregivers (37%) of the caregivers had good knowledge in
nutritional management of childhood diarrhoea because they scored 37-68 per cent in
the knowledge index score. Majority of the caregivers (57.9%) had poor knowledge
because they scored below 37% in the knowledge index score. A study by Lata (2016)
reported similar findings where 3.3% of the caregivers had excellent knowledge on
diarrhoea management, while 51.7% and 45% of the caregivers had good and poor

knowledge about diarrhoea management.

5.1.3 Feeding during and after diarrhoea

Beliefs regarding food restrictions during childhood diarrhea were common among
caregivers. Children were not encouraged to eat during diarrhea. Caregivers feared that
continued feeding would induce vomiting. Another reason for not continued feeding
was that the child suffering from diarrhea was usually tired and needed to rest for quick
recovery. Only 5.1% and 36.4% of the caregivers with children who had diarrhea
continued feeding by giving more amount of food and normal amount of food, while the
rest of the caregivers, 61.3% gave lesser amount of food. There was a significant
difference between amount of food given to the child per meal during diarrhea and
individual food restriction in a meal during diarrhea as the P value was <0.05 level of

significance.
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The caregivers perception observed in this study is consistent with the findings of study
by Ogunbiyi and Akinyele (2013) where 71.2% of the caregivers reported food
withdrawal during episodes of diarrheal and 28.8% reported sustained feeding. A study
in Kibera informal settlement, in Nairobi City County reported continued feeding at
46% (Olson et al., 2011). A study in Nairobi informal settlements by Mberu et al.
(2014) reported reduced food intake among children at 60.3% and 15.1% eating nothing
at all. The study results on feeding practices were in line from findings from KDHS
2013/2014 which showed that 32% of children were given same amount of food, 3%
were more given more to eat, 31% somewhat less to eat, 18% much less to eat and &
7% nothing to eat (KNBS, 2015).

The data collected through FGDs was analyzed through thematic content analysis. The
researcher identified two categories; amount of food given to children and types of
foods restricted during diarrhea and after diarrhea. Only a few caregivers knew that a
child below six months should be breastfed more when he/she has diarrhea. However,
breast milk was not withdrawn, restricted or given in lesser amounts. This shows that
caregivers had been sensitized on the importance of breast milk in the growth and
development of children. Children six months or older with diarrhea were not given a
variety of foods, fruits and more breast feeding. The caregivers did not encourage the
sick children to eat and drink more. After the diarrhea had finished, the children were
not given extra food and fruits to help them recover.

The reduction in feeding practices or food withdrawal practices were to ‘rest’ the gut
since caregivers believed that feeding would enhance the passage of more frequent

watery stools. The three focus group discussions held with the caregivers were
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consistent with findings from several studies which reported that caregivers restricted
and withdrawn sugary and sweet foods which they perceived to be causes of diarrhea

(Ogunbiyi & Akinyele, 2013).

5.1.4 Use of zinc and ORS in childhood diarrhoea management

Less than half of the caregivers with children who had diarrhea (42.9%) took their
children to a health facility immediately when their children fell ill. The figure was low
compared to a study in western Kenya which reported that 79% of the caregivers were
taking their children to a health facility when they had diarrhea (Njeru et al., 2017).
KDHS 2013/2014 had 58% of children with diarrhea taken to health facility, provided
with treatment or advice (KNBS, 2015).

Among the caregivers with children who had diarrhea two weeks preceding the survey,
only 7.9% gave their child zinc supplements correctly for the treatment of diarrhea, this
is similar to 2013-14 KDHS which reported the use of zinc to treat diarrhea at 8%, and
that one in six caregivers (17%) were aware of zinc tablets (KNBS, 2015). Only 6.3%
of the caregivers with children having diarrhea two weeks to the study gave zinc
supplements and increased amount and frequency of feeding in their children during
diarrhea. The results of this study are consistent with findings from Otieno et al. (2013)
who found that 11% of caregivers were unsure about how to administer zinc and 2.8%
did not know about the existence of zinc treatment. In the focus group discussion, most
of the foods that were withheld or restricted such as eggs, meat and fish are good

sources of zinc.
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The use of ORT for this study was 41.3%, this was in line with findings from a study in
the Nairobi informal settlements by Mberu et al. (2014) who reported that 48.2% of
children suffering from diarrhea were given ORS. Similar findings were reported by a
study in western Kenya where 40.9% of the caregivers gave their children ORS as they
were instructed by health care workers in the hospital (Njeru et al., 2017). In another
study of an informal settlement in Nairobi City, County called Kibera, 43% of the
children were provided with ORS (Olson et al., 2011). However, the figures were low
compared to KDHS 2013/2014 which showed the percentage of children with diarrhea
treated with a solution prepared from an ORS packet at 54% (KNBS, 2015). Caregivers
in the FGDs reported that they discontinued giving ORS and zinc when they thought

that the child had recovered.

5.1.5 Nutritional management of childhood diarrhoea according to number of
children of a caregiver

There was no significant difference in the nutritional management of childhood diarrhea
by caregiver’s number of children as the P value was greater than 0.05. The findings of
this study are in line with a study by Ebunoha (2011) which reported continued feeding
especially when the baby had diarrhea (y2=0.170, df=2, p=0.918).

A study conducted in the Nairobi City County informal settlements showed that there
was no relationship between birth order and occurrence and management of diarrhea
among children (Mberu et al., 2014). However, households with many children below

five years of age were reported as a risk factor of diarrhea (Bado et al., 2016).
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5.1.6 Nutritional management of childhood diarrhoea according to the age of the
caregiver

There was no significant difference in the nutritional management of childhood diarrhea
by caregivers according to age as the P value was greater than 0.05. The findings of this
study are in line with a study by Ebunoha (2011) which reported continued feeding
especially when the baby had diarrhea (32=0.931, df=2, p=0.628). The findings of this
study are different from Bado et al. (2016), which reported maternal age as a risk factor

for the occurrence of childhood diarrhea in Sub-Saharan countries.

5.1.7 Nutritional management of childhood diarrhoea according to caregiver’s
level of education.

There was significant difference in the nutritional management of childhood diarrhea by
caregivers according to level of education as the P value was lesser than 0.05. The
findings of this study are in line with a study by Ebunoha (2011) which reported
continued feeding especially when the baby had diarrhea (y2=7.959, df=3, p=0.047).
Similar findings were reported by a study in Asia where children of mothers with less
than five years of education were three times more likely to have diarrhea than children
of mothers with more than five years of education (Nahar, Ahmed, Brown & Hussain,
2010).

Mberu et al. (2014) in a study of the informal settlements of Nairobi City County
reported that caregivers with secondary education or more were more likely to seek
treatment for their children who had diarrhea (44.6%), than those with incomplete

primary education (34.1%). Less educated caregivers may have challenges in accessing



44

formal health care services hence poor health and nutritional status among their
children. However, Ikua (2009) reported different findings from this study where an
increase in caregivers’ level of education did not lower the disease morbidity among

children.

5.2 Conclusions

1. The study demonstrated that caregivers were not knowledgeable with optimal
feeding of children during and after diarrheal episodes.

2. It was evident that caregivers were not aware of zinc supplementation as a first
line treatment of diarrhea.

3. It was established that children suffering from diarrhea were 2.3 times more
likely to become malnourished than children who did not have diarrhea.

4. The study demonstrated that caregivers’ level of education affected childhood
diarrhea management practices while caregivers’ age and number of children
under caregiver did not affect the caregiver management practices.

5.3 Recommendations

1. Health care workers should carry out trainings among caregivers at community
level with the aim of improving feeding of children during diarrheal illness. This
will help in changing caregivers’ perceptions of the effect of food during and
after diarrheal episodes.

2. The Ministry of Health should carry out sensitization programs on the

importance of zinc supplementation as first line treatment during childhood
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diarrhea. This would lead to more episodes of pediatric diarrhea being treated
with zinc in the informal settlements where its utilization is low.

3. Health care workers should screen all children with diarrhea for malnutrition
and rehabilitate them accordingly. This will prevent deterioration of the child
nutrition status in case the child suffers from diarrhea.

4. The county health services should ensure that there is an information, education
and communication strategies to empower caregivers on diarrheal occurrence

and management among their children.

5.4 Further research

It is important that further studies on dietary patterns during childhood diarrhea should
be carried out to correct local perceptions and prevailing beliefs in the community, and
also come up with guidelines to be used for counseling the caregivers on nutritional

management of diarrhea episode and after.
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APPENDICES
Appendix 6.1: Consent Form For Respondents
Introduction
Good morning/afternoon? My name is ......... I am part of research team conducting a
research study on nutritional management of childhood diarrhea in Korogocho slum,

Nairobi County.

Procedure for the study

The study will involve asking you some questions concerning you and your child.

Benefit and risks

You will benefit from information on nutritional management of childhood diarrhea.
Referrals will be made to local health facilities through community health volunteers if
a child will be diagnosed with danger signs of diarrhea or malnutrition during the study.
Policy makers, donors, Nongovernmental organizations and other stakeholders will
utilize results of this study to inform policy guidelines and programming on diarrhea

management in the slums.

Confidentiality
All the information collected will be treated in confidence and used only for purposes of
this study. The dissemination of results will be by way of summarized information that

will have no reference to any particular individual.
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Voluntary consent

You are free to choose whether to take part in the study or not, and feel free to withdraw
at any time during the interview. Feel free to ask any question before, during or after the
interview. For any issues/questions concerning your right and that of your child please
contact the Ruaraka Sub County Medical Officer of Officer P.O Box 30108-00100
Nairobi, Telephone 020-803715 and/or Kenyatta University Ethics Review Committee
P.O Box 43844 — 00100 Nairobi, Telephone 254-020-8710901 EXT 57530. For any
questions concerning this study please contact researcher through the following contact
address: Matthew Mwaniki, P.O. Box 6 — 10111 Gakindu, and telephone 0723517101. |
hereby invite you to take part in the interview on the above subject. The interview will

take approximately 25 minutes.

Statement of informed consent

The above information has been clearly explained to me and | have read/understood it. |
do here by voluntarily agree to participate in this study.

Respondent’s signature/thumb print.........cccocooiiiiiiiiiiii e

Name of research assistant eliCiting CONSENT...........ccoveierireie i .

SIgNatUre. ........coeieieieceeeeece e Date. . .ooieieieeieeee e e .
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Appendix 6.2: Respondents’ Questionnaire

Nutritional management of childhood diarrhea in Korogocho slum Nairobi City County

Questionnaire No................

Date of interview

Interviewer................coeeveiiiiiieeene. Village...oooooooiin
Date of Birth.................ooooiiii

SECTION A. Socio demographic characteristics

(a) Socio — demographic characteristics of the child
Question Coding Category

1. How old is the child under 0-5 Months 1
study? (In months) 6-11 Months 2
12-17 Months 3
18-23 Months 4
24-59 Months 5
2. Do you have other Yes 1| 1fNo,gotoQn4
children below five years? No 2
3. How many children are 1 1
they? 2 2
3 3
4. What is the birth order of 1 1
the child? 2 2
3 3
4 4
5+ 5

(b)

(c) Socio —demographic characteristics of the caregiver

Question Coding Category
5. What is your relation to the Mother 1
child? Father 2
Other (Specify)......... 3
6. How old are you? (Probe 15-20 1
for best estimate) in years 21 -30 2
31-40 3
41 -50 4
Above 50 5
7. What is your highest level Not gone to school 1
of education? Primary 2
Secondary 3
Tertiary 4
Non Formal 5
Other, specify...... 6
8. What is your present House wife 1
occupation? Casual 2
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Business/ Trading
Employed/Salaried
Other, specify......

9. What is your religion?

Christian

Islam

Other, specify...............

WN RO W

10. What is the Household’s
total Income per month (in
Kshs).

Less than 1000
1000 — 4999

5000 — 9999

10, 000 — 14999
15000 — 19999

20,000 — 24, 999
>25,000

~No o owhN -

SECTION B:

General knowledge of diarrhea

Question

Coding Category

Total Correct
Scores

11. According to you what is diarrhea? (Write verbatim in the space below; Total

Correct Score of 1)

12. What do you think causes

diarrhea?

Germs

1

Inadequate sanitation
2

Insufficient Hygiene
3

Unsafe water

4

No
ExclusiveBreastfeeding5
Malnutrition

Total Correct Score
of 6 (If codel-6)

13. According to you what cures

diarrhea in the child

Improved Nutritio

6
Don’t know
7
Other, Specify..............
8
ORS + ZINC
1
ORS
2

n
3

Home available fluids

Total Correct Score
of 5 (If code 1-5)
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4
Medicines
5
Don’t Know
6
Others, Specify...
7
14. Why is Zinc important? Reduces Diarrhoea Total Correct Score
Duration of 3 (If code 1-3)
1
Reduces Diarrhoea
Severity
2
Prevents Diarrhoeal
3
Don’t Know
4
Other,
Specify........ccu.... 5
15. What amount of Zinc should be 10mg Total Correct Score
given to 1| of 1if code 1
A. Infants under six months per | Don’t Know
day Other, Specify
3
B. Children older than six 20mg Total Correct Score
months 1| of 1ifcodel
Don’t Know
Other, Specify
3
16. How many days should Zinc be 10 — 14 days | Total Correct Score
administered to a child with 1| of 1ifcodel
diarrhea? Don’t know
2
Other, Specify
3
17. For children given ORS solution, | 1 sachet in 1 litre of water | Total Correct Score
how is it mixed? 1| of 1if code 1
Don’t know
2
Other, Specify........
3
18. How many times (how frequent) After every watery stool | Total Correct Score
a day should ORS solution be 1| of 1if code 5
administered to a child with Onceaday 2

diarrhoea?

Two to three times a day
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3

If the child wants to drink
4

As much as possible 5
Other, Specify........

6
19. How much ORS solution should As much as the child can | Total Correct Score
be given to the child each time the drink 1 | of 1 if code 1
child has lose stool? Don’t Know
2 Other,
Specify......coeevennne. 3

SECTION C: Knowledge on feeding practices during diarrhea

Breastfeeding

20. Is breast-feeding continued Yes 1 | Total Correct
during diarrhea? No 2 | Score of 1 if code
1
21. Is breast-feeding done less Yes 1 | Total Correct
frequently during diarrhea? No 2 | Score of 1 if code
2
22. Is breast-feeding stopped during Yes 1 | Total Correct
diarrhea? No 2 | Score of 1 if code
2
23. Is water intake restricted? Yes 1 | Total Correct
No 2 | Score of 1 if code
2
Food Intake
24. Is food intake restricted? Yes 1| 1fnogoQ31
No 2 | Total Correct
Score of 1 if code
2
25. If so, is restriction complete? Yes 1
No 2
26. How long does it continUe? | ciiieiieeeenrnncencecnsancenes
27. Is the restriction partial Yes 1
No 2

28. How long does it continue?

oooooooooooooooooooooooooooooooo

.

29. What foods are avoided during
and after diarrhea?

oooooooooooooooooooooooooooooooo

.
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30. Why are they avoided?

31. Are there foods that are
recommended during diarrhea

If no go to Q36
Total Correct
Score of 1 if code
2

32. What foods are recommended
during diarrhea?

33. When are they given?

34. How much is given?

35. How are they prepared?

36. What foods and feeding methods
are advised by local health workers,
including doctors and traditional
practitioners?

ooooooooooooooooooooooooooooooooo

38. Weight in kg (To the nearest
0.1kg)

Height/Length (To the nearest
0.1cm)

MUAC (To the nearest 0.1cm)

ooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo

39. Edema present on both feet
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Appendix 6.3: Focus Group Discussion Guide

Introduction:
Welcome and thank you for taking time to participate in this discussion today. My name

is [Moderator] and this is [note-taker] and we are conducting a study on Nutritional
management of childhood diarrhea in Korogocho slum Nairobi City County. Caregivers
will benefit from information on nutritional management of childhood diarrhea.
Referrals will be made to local health facilities through community health workers if a
child will be diagnosed with danger signs of diarrhea or if malnutrition during the study.
Policy makers, donors, Nongovernmental organizations and other stakeholders will
utilize results of this study to inform policy guidelines and programming on diarrhea
management in the slums.

Ground rules
We are interested in all of your opinions and feelings. There is no right or wrong

answer. We need your ideas, so any criticisms you have will not hurt our feelings. We
encourage you to provide frank comments that will improve our study. Some of you
may agree or disagree with each other, which is perfectly normal and we encourage you
to openly share your ideas. Do not wait for the moderator to ask for your opinion, feel
free to speak at any time. However, please try to avoid interrupting others while they
are talking. Everyone will have a chance to speak and all ideas, concerns, and opinions
are of value. The session will take about 1 hour.

Confidentiality
Everything that you will say is confidential and we will not tell anyone that you

participated in this discussion. My assistant will also take some notes to help us in this

task. Does anyone have any questions?”
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Introduction of participants
We would like each of you to introduce yourself. Also, please tell us how many

children you have and also tell me how old your youngest child is.

Research questions
All of you said you have a young child who is under five years.

What causes diarrhea in young children? Probe for list of different causes

Now we’d like to talk about what caregivers do when a young child gets diarrhea.

Avre there participants who do not treat diarrhea? If so, ask why not.

Probe: What is the first thing that they do? What is the next thing they do?

Probe: Do they give the child more fluids? Why or why not? What do they give them?
Probe: Do they give the child more food? Why or why not? What do they give them?
We have discussed a lot of issues about diarrhea in young children today and we want

to thank you for your participation. Before we close, do you have any questions for us?
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Appendix 6.4: Research Authorization From Kenyatta University Graduate

School
GRADUATE SCHOOL
E-mail: dean-graduate@ku.ac.ke P.O. Box 43844, 00100
NAIROBI, KENYA
Website: www.ku.ac.ke Tel. 8710901 Ext. 4150
Our Ref: P57/CTY/PT/23707/2011 DATE: 6th August, 2015

Director General,

National Commission for Science, Technology
and Innovation

P.O. Box 30623-00100

INAIROBI

Dear Sir/Madam,

RE: RESEARCH _ AUTHORIZATION MATTHEW _MWANIKI MAINA — REG.
NO.P57/CTY/PT/23707/2011

I write to introduce Mr. Matthew Mwaniki Maina who is a Postgraduate Student of this
University. He is registered for M.P.H degree programme in the Department of Community
Health.

Mr. Maina intends to conduct research for a M.P.H proposal entitled, “Nutritional
Management of Childhcod Diarrhoea in Korogocho Stums Nairobi County, Kenya.”

Any assistance given will be highly appreciated.
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Appendix 6.5: Ethical Clearance Letter From Kenyatta University Ethical Review

Committee
KENYATTA UNIVERSITY
ETHICS REVIEW COMMITTEE
Email: chairman.kuerc@ku.ac.ke P. O. Box 43844 - 00100 Nairobi
secretary.kuerc@ku.ac.ke Tel: 8710901/12
g Fax: 8711242/8711575
Website: www.ku.ac.ke
Our Ref: KU/R/COMM/51/606 Date: 18t January, 2016

Matthew Mwaniki Maina,
Kenyatta University,

P.O Box 43844,

Nairobi

Dear Mwaniki,

RE APPLICATION NUMBER PKU/431/1 340 - “NUTRITIONAL MANAGEMENT OF
CHILDHOODDIARRHOEA IN KOROGOCHO SLUMS NAIROBI COUNTY, KENYA”

y 2 IDENTIFICATION OF PROTOCOL

The application before the committee is with a research topic “Nutritional management of childhood
Diarrhoea in Korogocho Slums Nairobi County, Kenya” received on 29t October, 2015

2. APPLICANT
Matthew Mwaniki Maina, Department of Community Health
3. STUDY SITE

Korogocho, Nairobi County, Kenya_

4. DECISION

The committee has considered the research protocol in accordance with the Kenyatta University
Research Policy (section 7.2.1.3) and the Kenyatta University Ethics Review Committee Guidelines AND
APPROVED that the research may proceed for a period of ONE year from 18t January,2016.

5, ADVICE/CONDITIONS
i Progress reports are submitted to the KU-ERC every six months and a full report is submitted at
the end of the study.
ii. Serious and unexpected adverse events related to the conduct of the study are reported to this
board immediately they occur.
iii. Notify the Kenyatta University Ethics Committee of any amendments to the protocol.
iv. Submit an electronic copy of the protocol to KUERC.

When replying, kmdly quote the apphcahon number abovc

M

DR. TITUS KAHIGA 2
CHAIRMAN ETHICS REVIEW COMMITTEE \E)*

3844 50100 —
1MAT T0EW. ALK IATAA. accept the adv1c?§?%“mﬁ\ wﬂT‘ff/xlt/lll the conditions therein.
Signature....... s% 7 . Dated this day of. Zi ..... ):68?”4‘?27/ 2016.

cc. Vice- Umncellm

DVC-Research Innovation and outreach
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Appendix 6.6: Research Permit From National Council For Science And

Technology

S )
\

NATIONAL COMMISSION FOR SCIENCE,
TECHNOLOGY AND INNOVATION

Telephone:+254-20-2213471, 9" Floor, Utalii House
2241349,3310571,2219420 Uhuru Highway
Fax:+254-20-318245 3184y P.O. Box 30623-00100
Email:dg@nacosti.gn.ke NAIROBI-KENYA
Website: www.nacosti.go. ke

when replying please quote

Ref: No Date

NACOSTI/P/16/34436/10027
28" June, 2016
Matthew Mwaniki Maina

Kenyatta University

P.O. Box 43844-00100

NAIROBI.

RE: RESEARCH AUTHORIZATION

Following your application for authority to carry out research on “/Nwutritional
management of childhood diarrhoea in Korogocho Slums Nairobi Cournty,
Kenya,” 1 am pleased to inform you that you have been authorized to
undertake research in Nairobi County for the period ending 27" June, 2017.

You are advised to report the County Commissioner, the County Director
of Education and the County Coordirnaior of Health, Nairobi County
before embarking, on the research project. :

On completion of the research, you are expected to submit two hard copies
and one soft copy in pdf of the research report/thesis to our office.

FACE WANYAMA

FOR: DIRECTOR-GENERAL/CEO

Copy to:

rhe Ciamiy Tommissioner. o
" . Y i,'\ﬁ““" T
Nairei: Cecancy. (L et O

2 0. ¢ax30124-0
A . ., SWNT G IBR
I'he County Director of Educatiorr- +0uB
Nairobi County.

The County Coordinator of Health -
Nairobi County.
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Appendix 6.7: Clearance Letter From Nairobi City County

NAIROBI CITY COUNTY ™

\\\
™
Qe
Telephone 020 344194 City Hall,
P. O. Box 30075-00100,
web: www.nairobi.go.ke Nairobi,
KENYA.
COUNTY HEALTH SERVICES |

REF: CHS/1/13/(10) - 016 210z 9Ny 8 0
TO: MATTHEW MWANIKI MAINA

KENYATTA UNIVERSITY )

P O BOX 43844 - 00100 ved 9 Forvomided

NAIROBI >0

\
Precse EnS9re UP? &Y€
. ND
DATE: 2N° AUGUST, 2016 ai Fecd balh € Poit at
\,’\4 end_ OF 'h,.f_ reSeurth
RE: RESEARCH b F-radelo
Reference is made to a letter from the Director Human Resource Management : oY
vo S ¢cmo

Ref. CHS/3/4/553/2016 dated 25" July, 2016. sl lib -
Authority is hereby granted to you to carry out research on “Nutritional Management of ¢t *
Childhood Diarrhea in Korogocho Slums Nairobi CITY County.” sk ,-}(

Please note that your research runs for One (1) months w.e.f from 15t to 26'™" August, 2016. %o,g&o(ba Pl

During the course of your research you are expected to adhere to the rules and regulations
governing the Nairobi City County.

You will also be expected to submit a copy of your research project to the office of the
undersigned.

You will be expected to pay a research fee of Kshs. 5,000/-.

By a copy of this letter, the SCMOH Ruaraka Sub — County is requested to accord you the
necessary assistance.

€A, . 05
,/jsum, MU
CHIEF ADMINISTRATIVE OFFICER — (CHS)

Cc:- SCMOH — Ruaraka
SCHAO — Ruaraka
Nutritionist — Ruaraka
In/charge — Korogocho H/C
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Appendix 6.8: Study Location Maps

Map of Nairobi City County showing Korogocho informal settlement (study area)
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