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ABSTRACT 

Background 

The use of Insecticide Treated Nets (ITNs) is one of the main strategies of Roll Back Malaria 

programme aimed to reduce malaria burden in Sub Saharan Africa.  

Aim 

The study aimed to assess the determinants of ITN utilisation among under five children in 

Kenya. 

Method 

This was a secondary analysis of Kenya Demographic Health Survey (2014) data, which was a 

cross sectional descriptive survey. Data was analysed from three regions in Kenya which were 

Nyanza, Western and Coast. The study population was under five children who were residents in 

the surveyed households. Multivariable analyses was used to establish the determinants of ITN 

utilisation among under five children in Kenya.  

Results 

The prevalence of ITN utilisation among under five children was 63% which was below RBM 

targets of 80% for ITN coverage and utilisation. The factors that were significantly associated 

with ITN utilisation included: child’s age, respondent’s age, education level, religion, access to 

radio, wealth index, house hold size and number of under five children in the house hold. These 

factors were significant at 95% confidence interval. 

Conclusion 

The low prevalence of ITN utilisation identified in this study should be addressed through 

redistribution of ITNs to households with no nets and with untreated nets. This should be 

accompanied by behaviour change and communication messages to ensure effective utilisation 

of ITNs. Social inequalities and poverty should be addressed since they are related to the 

determinants of ITN utilisation.  
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1. INTRODUCTION AND BACKGROUND 

1.1 Background Information 

Malaria is a life threatening disease that is caused by Plasmodium parasites. It is transmitted 

through the bites of infected female anopheles mosquitoes (1). About half of the population of 

the world (3.2 billion people) is at risk of getting malaria. Infants, children who are less than 5 

years of age, pregnant women, patients with Human Immundeficiency Virus (HIV)  and 

Acquired Immuno Deficiency Syndrome (AIDS), non immune travelers and mobile populations 

are at the highest risk of getting the disease when they become infected because of their low 

immune systems (1). 

According to World Health Organization (WHO), there were 214 million cases of malaria 

globally  in 2015 (1). This was a  decline in the number of cases compared to 262 million cases 

in the year 2000 (2). Due to the high number of cases and deaths related to malaria, it has been a 

major global health problem (3) and Sub Saharan Africa is greatly affected by the disease as 89% 

of the malaria cases in 2015 occurred in this region. 

Globally malaria deaths have reduced by 48% from 839,000 in 2000 to 438,000 in 2015. About 

91% of these deaths occurred in Africa and from this, more than 70% of all the deaths occurred 

in children who are less than 5 years old. Despite this, the decline in malaria deaths have also 

been observed among the under five children whereby they reduced from 723,000 in 2000 to 

306,000 in 2015. Nevertheless, malaria is still a major cause of death in children and it takes the 

life of a child every two minutes (2). Malaria also leads to anemia among children which is a 

major cause of poor growth and development (4). 

In Kenya, malaria is among the leading causes of death and disability. According to a review of 

Kenya Health Policy Framework, 1994-2010, malaria was found to be the sixth most common 

cause of death and the third cause of disability. It contributed to 7.2% total Disability Adjusted 

Life Years (DALYs) lost to disability (5). 

 

 



Eunice Gathitu – Thesis  

12 

 

1.2 Health Systems in Kenya 

The Kenya Health Policy 2014 has a main goal of achieving the highest health standard that is 

responsive to the needs of the population in Kenya. This is expected to occur within the devolved 

health care system and policy principles facilitate for the development of health investments, 

health plans and provision of services (5).  

 

The devolved system which consists of one national government and forty seven county 

governments was agreed upon in the constitution of Kenya in the year 2010. The role of the 

national government is to provide leadership in the development of policy, capacity building, 

technical assistance to counties and management of national referral hospitals. On the other 

hand, the county governments are in charge of the county health facilities and pharmacies, health 

care promotion among other functions (5). 

The Kenya Health Policy aims to eliminate communicable diseases, halt and reverse the rising 

burden of non communicable diseases, reduce the burden of injuries and violence, reduce 

exposure to health risks and strengthen collaboration with private and other health related sectors 

(5). 

 

1.3 Malaria in Kenya 

In Kenya, malaria transmission varies across the various parts of the country. It has four malaria 

epidemiological zones which include endemic areas, seasonal malaria transmission areas, 

highland epidemic areas and low risk malaria areas (6).  

The malaria endemic areas are mostly around Lake Victoria region in Western Kenya and in the 

Coast where they have stable malaria transmission. The altitude ranges between 0 to 1300 metres 

above sea level. Rainfall, humidity and temperature are the factors that determine perennial 

transmission of malaria because of short life cycle of malaria vector and high survival rates. The 

annual Entomological Inoculation Rate (EIR) is between 30 and 100. The EIR is used to measure 

the intensity of malaria transmission. The variation in annual EIR occurs due to seasonal changes 

(6).  
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The seasonal malaria transmission areas are in the arid and semi arid areas in the Northern and 

South Eastern parts of Kenya. In these areas, intense malaria transmission occurs during the 

rainy seasons for a short period. This is because most of the populations in these areas have weak 

immune systems in response to malaria infection (6).  

1.4. ITN and Malaria Prevention 

Many people have died from malaria infection and are still dying up to date especially mothers 

and children. Despite this, the control efforts have paid off and there is a decline in the number of 

cases and deaths. This is due to increased use of preventive strategies and improved awareness 

on the importance of malaria prevention (3). The use of Insecticide Treated Nets (ITNs) is a cost 

effective method used to reduce the number of cases and deaths caused by malaria and this has 

been reported in different Sub Saharan countries.  

1.4.1 History of ITN  

In Africa region, the use of ITN was scaled up in two steps. In 2005-2008, ITN distribution 

focused on the most vulnerable populations which were women who were pregnant and children 

under five years of age. This was done in order to reduce mortality in this group (3). The ITNs 

were distributed during the antenatal clinics and during routine immunization for children under 

the age of five years. In 2009, ITN ownership and use was scaled up through the strategy of 

universal access and nationwide distribution of ITN was adopted to cover all the populations at 

risk of getting malaria infection. In 2012, a policy on universal coverage with ITNs was adopted 

by all the countries which were at the risk of malaria infections. This was defined by one ITN for 

two people at the risk of malaria infection. As a result, this led to free ITN distribution in 39 out 

of 44 malaria endemic countries through the antenatal clinics and immunization clinics for 

children under the age of five years (3). 

1.4.2 The Use of ITN 

Insecticide treated nets (ITNs) and indoor residual spraying (IRS) have been found to be the 

most effective methods in prevention of malaria especially in Sub Saharan Africa where IRS 

which was the main strategy for Global Malaria Eradication Campaign led to elimination of 

malaria in many countries and reduced the malaria burden in others (3) . The use of ITNs led to a 
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decrease in the number of malaria deaths by 49% from 2000 to 2012. It also reduced the new 

malaria cases by 31% during the same period of time (3). On the other hand, due to scale up of 

ITNs and IRS in Africa, malaria illness has reduced and also malaria specific mortality reduced 

by 42% by 2013 (7).  

Insecticide treated nets use reduces malaria transmission in the general population and has been 

found to be especially effective in pregnant women and children under 5 years of age (8). In 

Kenya, one of the main malaria prevention strategies includes distribution of Long Lasting 

Insecticide Treated Nets (LLINs) through antenatal clinics and child welfare clinics. In addition, 

the pregnant women are given Intermittent Preventive Therapy (IPT) using Sulphadoxine –

Pyrimethamine (SP) which is part of the antenatal services (8).  

1.5 Determinants of Utilisation of ITNs 

There are several determinants of utilisation of ITN at community and household level that have 

been identified by various researchers. They include: age, residence, education level, ethnicity, 

size of the household, number of children less than five years in the household, access to 

information, sex of the household head, wealth and occupation among others (9, 10, 11, 12, 13, 

14,15). These determinants of ITN utilisation may vary due to various reasons and complex 

factors are interlinked and related to each other. There is no way of identifying just one or two 

factors that only affect utilisation of insecticide treated nets.  

 

A study by Wiseman et al summarized some of the above mentioned factors as follows. From his 

study on determinants of bed net use in Gambia, gender was found to have an influence on 

demand for bed net. Women were found to be more aware of diseases and their prevention. For 

example when a woman becomes pregnant she is at high risk for malaria and thus has to visit the 

hospital where she receives education about the disease and how to prevent it. Women are also 

caregivers at home when a family member suffers from malaria and they have to take care of 

them when they become sick (9).  

 

From this observation it shows that knowledge and awareness on disease prevention precedes 

utilisation of bed nets and women are more aware of disease prevention since they visit hospitals 
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most of the time when pregnant and also when they are taking care of young children and sick 

family members at home. This is especially so in the African context which is a patriarchal 

society and mostly women take care of the young children at home alone. 

 

The study by Wiseman et al also observed that the number of young children in a household also 

determined the use of mosquito bed net. Families with children less than five years of age were 

more likely to use bed nets than those with children over five years. This was because the parents 

were more likely to participate in malaria prevention activities than those with older or fewer 

children (9). This inferred that the less the number of children in the household the more was the 

likelihood of them sleeping under ITN. 

 

The study found no direct link between the  level of education and bed net use but education was 

found to affect the type of work one does and the level of income (9). This was not a standalone 

factor as the author mentioned since education does not equate to application and practice of 

what has been studied. This can be affected by the attitude of the individual as well among other 

factors.  

 

The study also found ethnicity to affect the attitude of a person towards programs for prevention 

of malaria. Ethnicity was closely linked to the location of residence whereby some tribes were 

known to live in the rural areas and they were poor. This further affected the amount of income 

generated and also the ability to afford the bed nets or other malaria prevention products  and 

consequently utilisation of ITN (9). 

 

In a study by Esimai et al on determinants of use of ITNs among under five children, marital 

status was found to be positively associated with the use of ITNs. However, the level of 

education and the age of the respondent had a negative association with the use of ITNs (10). 

 

Garcia Basteiro et al found a positive association between the use of ITN and the age of the 

child. The older the child, the less was the likelihood of him/her sleeping under an ITN. This was 

related to less availability of insecticide treated nets whereby priority was given to younger 
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children compared to the older ones. Another explanation was that as the children grew older, the 

caregivers assumed they were less likely to suffer from malaria due to improved immunity 

against the disease thus this led to less utilization of the treated nets (11).  

 

Ankomah et al found a positive association between the area of residence and use of ITNs among 

pregnant women in Nigeria. The urban area registered a high use of ITNs among the pregnant 

women compared to the rural areas despite the fact that the rural areas had higher levels of 

ownership of ITNs. This study showed that increased ownership of ITNs did not translate to 

increase in ITN utilisation. Thus, behavioral interventions were required at the community level 

in order to address perceptions and misconceptions. On the other hand, this study found a 

negative association between education of the pregnant woman and use of ITN. This was 

because ITNs were distributed free of charge to the pregnant women in the region thus education 

played no role in either ownership or utilisation of ITN (12). 

 

 Oresanya et al in their study to assess the determinants of ITN utilisation among under five 

children in Nigeria found that rural children were more likely to sleep under ITN the night before 

the survey compared to urban children. They also found that the educated caregivers who had 

high levels of wealth index reported increased utilisation of ITN among the under five children. 

The study found a positive association between religion and ITN utilisation. Christians reported 

high utilisation of ITNs as they were more than three times more likely to put their under five 

child under ITN compared to Muslims (13). 

 

Okafor et al found that children under five years of age who were sharing beds with their parents 

had higher levels of ITN utilisation compared to those sleeping alone. In some circumstances 

where the sharing space was small, some of the children slept on the floor and thus they did not 

sleep under ITN. The study also found that married care givers of under five children were more 

likely to put their under five children under ITN compared to non married caregivers. This was 

because of their better exposure and experience with child health. The level of education was 

however not associated with ITN utilisation. This was because the ITNs were distributed free of 
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charge especially to the vulnerable populations which included children who were under five 

years of age (14). 

 

In a study carried out by Sena et al to assess predictors of long lasting insecticide treated bed net 

ownership and utilization in Ethiopia, several factors were found not to be associated with ITN 

use. They included gender, occupation, education and marital status of household head and the 

family size. However, younger household heads were reported to have high utilisation of ITN 

and also the wealth status of the family had a positive association with ITN utilisation (15).  

 

1.6 Rationale of the Study 

In Kenya, malaria is a leading cause of morbidity and mortality especially in children less than 

five years of age. Most population in Kenya (70%)  is also is at risk of malaria infection (7). For 

the purpose of this study, three regions in Kenya were used for data analysis. They included 

Nyanza, Western and Coast regions which have been reported to have the highest rates of under 

five mortality rates compared to other regions especially Nairobi and Central regions. They also 

have the highest rates of malaria transmission. In 2008-9 Kenya Demographic Health Survey 

(KDHS), Nyanza region had 149 under five mortality rate per 1000 live births followed by 

Western at 122 and Coast had 87 under five mortality rate per 1000 live births. These rates were 

higher compared to the national average which was 74 per 1000 live births (16).  

 

The use of ITNs has been proved to protect against malaria infection. This is especially so in 

children under five years of age and pregnant mothers because of their weak immune systems 

which is not able to protect them against malaria. Despite this vast knowledge on the importance 

of use of ITNs, there still exist a major gap in their utilisation and this is a cause of alarm 

especially in malaria endemic areas. Kenya is not safe from malaria infections and especially for 

the fact that most of its population live in the malarious areas. To add on this, majority of malaria 

infections occurs in young children especially those less than five years of age. This therefore 

calls for major focus on ITN utilisation as a major and cost effective prevention strategy in order 

to reduce malaria infections and mortality among children under five years of age. The use of 

ITN is also low in Kenya and in many African countries.  



Eunice Gathitu – Thesis  

18 

 

 

In relation to the above, the World Health Report 2015 reported that the proportion of children 

under the age of five years sleeping under ITN in Sub Saharan Africa was 68% by 2015 which 

was an increase from less than 2% in 2000 (2). Despite this, there is still a gap in ITN coverage 

whereby not all households own an ITN. In 2014, an estimated 269 million people out of 834 

million people who were at risk of getting malaria infection in Sub Saharan region lived in 

households without insecticide treated nets (2). Therefore, this study sought to establish the 

determinants of utilisation of ITNs for malaria prevention among children under five years of age 

in Kenya. 

1.6.1 Research Question 

What are the determinants of utilisation of Insecticide Treated Nets (ITNs) for malaria 

prevention among children under five years of age in Kenya? 

1.6.2 Specific Objectives 

1. To determine the prevalence of Insecticide Treated Nets utilisation among children under 

five years of age in Kenya.  

2. To identify the social demographic and economic factors associated with ITN utilisation 

among children under five years of age in Kenya.   

1.6.3 Inclusion Criteria 

Children under five years of age who were residents in the household during the time of the 

survey and slept in the surveyed household the previous night before the survey. 

1.6.4 Exclusion Criteria 

Children who were not residents and visiting children during the time of the survey who slept in 

the surveyed households the previous night before the survey. Also non consenting participants 

were excluded from the study and the very sick respondents were not included in the study. 
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1.7 Conceptual Framework 

 

Figure 1:  Conceptual Framework: Adopted and Modified from Literature Review 

 

Some of the major factors that are related to utilisation of ITNs are represented in the Figure 1. 

The figure shows interaction of different factors to include level of education, occupation, access 

to media, marital status, ethnicity, residence and wealth among others. This shows that multiple 

factors are interlinked in disease prevention and one factor alone does not determine the level of 

prevention and in this case utilisation of ITNs. 
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2. MATERIALS AND METHODS 

2.1 Study Design 

The design adopted for this study was secondary analysis of data from Kenya Demographic and 

Health Survey, 2014 which was a nationally representative cross sectional descriptive survey.  

2.2 Study Setting 

The survey was carried out in Kenya which is a country in the Eastern part of the African 

continent. It occupies 582,646 Km2 of land with most of it about 80% being arid or semi arid 

areas. The equator passes through the middle of the country dividing the country into two parts. 

Kenya borders Ethiopia on the North, Tanzania on the South, Uganda on the West, Somalia on 

North East and Southern Sudan on North West. The Indian Ocean is on the Eastern side of the 

country and temperature and rainfall depend on the altitude and proximity to the ocean. The 

country has two regions which are highlands and lowlands. The country has 47 counties which 

are the units of administration developed in 2010. The population according to 2009 census was 

38.9 million people and it has been predicted that the number will increase to a total of 77 

million people by 2030 if the growth rate which is at 2.9% per annum remains. The average life 

expectancy at birth is 57 years according to 2009 census (6). 

Three regions namely Nyanza, Western and Coast were purposively selected for the purpose of 

this study since they are malaria endemic and highland epidemic zones. Nyanza and Coast are 

malaria endemic areas while Western is a highland epidemic area. In addition to being malaria 

epidemiological zones, the three regions are under routine distribution of ITNs by the 

Government of Kenya (GoK). Also occasional free mass distribution of ITNs occurs in these 

regions. The GoK has a policy of providing Long Lasting Insecticide Treated Nets (LLINs) 

which are expected to last three to five years before replacement (6). 

2.3 Study population 

This study focused on children under five years of age who slept in the surveyed households the 

night before the Kenya Demographic Health Survey which was carried out in the month of May 

to October, 2014. The sample size composed of a total of 6,816 children under five years of age 

who were residents in the households during the time of the survey and these were included in 

the analysis. 
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This study sample was relevant to answer the research question on the determinants of utilisation 

of ITNs among children under five years of age in Kenya.  

2.4 Sampling 

2.4.1 Sample Size Calculation 

The KDHS, 2014 report did not explain how the sample size was calculated for the survey. Most 

of the indicators included in the survey were however considered to be nationally representative 

of health situation in Kenya.  

2.4.2 Sampling Design and Implementation 

The sample was taken from the Fifth National Sample Survey and Evaluation Programme 

(NASSEP V) which is a master sampling frame normally used by Kenya National Bureau of 

Statistics (KNBS) to conduct household surveys in Kenya. It contains 5,360 clusters with four 

equal sub samples. The clusters were taken from 96,251 enumeration areas in the 2009 Kenya 

Population and Housing Census through stratified probability proportional to size sampling 

methodology. Further to this, the 47 counties in Kenya were stratified into rural and urban strata 

except Nairobi county and Mombasa county which have only urban areas. In total there were 92 

sampling strata (6). 

 

Participants of the survey were pre selected before the survey began through proportional to size 

sampling by the KDHS team. Two sub samples from NASSEP V frame were used in the KDHS 

survey, with 40,300 household from 1,612 clusters spread in the country whereby 995 clusters 

were in the rural areas and 617 were in the urban areas. This was done to ensure 

representativeness of the estimates for the survey indicators in the national, regional and county 

level. The samples were selected independently in each sampling stratum by use of a two stage 

sample design. Firstly, 1,612 enumeration areas were selected from NASSEP V frame with equal 

probability. In the second stage of selection, the households from the listing operations served as 

the sampling frame whereby 25 households were selected from each cluster and this was where 

data collection took place. There was no replacement of the preselected household (6). 
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2.4.3 Data collection 

Data collection took place in the 47 counties and the recruitment of the participants was pre 

determined before the survey. Several questionnaires were used to collect primary data by the 

DHS. The household questionnaire helped to collect data on the households unit characteristics, 

and also data on women and children e.g. weight and height. From this information, household 

members eligible for individual interview were identified and interviewed using individual 

questionnaires. The eligible individuals included women in the reproductive age (15-49 years) 

and men aged (15-54 or 59 years). Information on maternal health, child health, family planning 

and fertility was also collected using the individual questionnaires (17). 

  

Data was collected by field staff after undergoing training on how to use the questionnaires. The 

field work for data collection took six months from May 7 to October 20 2014. The original 

questionnaire was in English which was translated into 16 local languages. The questionnaires 

were pre tested throughout Kenya in clusters which were not involved in the survey. This was 

done in order to review and modify the questionnaire translations. After pretesting, training of 

the staffs was done with the modified questionnaires (6). 

 

Data collection was organized in such a way that there was one supervisor, one field editor, three 

female interviewers and one male interviewer in each group. The field supervisor made sure that 

data collection progressed as planned and provided the supplies needed during field work (6) . 

The data collected by the DHS programme helped to monitor and evaluate the population, health 

and nutrition programmes. It also provided information to decision makers necessary for them to 

make informed policy choices (18). 

 

The Child Recode questionnaire was used for the purpose of this study and data was analysed 

from three regions: Nyanza, Western and Coast. The data used in this study was obtained from 

Kenya Demographic Health Survey conducted in 2014. The data was collected by the Kenya 

National Bureau of Statistics (KNBS) in collaboration with other stakeholders to include: 

Ministry of Health (MOH), National AIDS Control Council (NACC), National Council for 

Population and Development (NCPD) and Kenya Medical Research Institute (KEMRI)  (6).  
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Many other supporting agencies were also included in the whole process of planning the survey, 

data collection, data analysis and dissemination of the information obtained from the survey. 

KNBS was the major implementing agency and provided guidance in planning of the survey, 

developed the survey tools and was also involved in the training of the staffs, collection of data, 

data processing and analyses and finally dissemination of the results.  

2.5 Methods and Variables 

2.5.1 The Outcome Variable 

The outcome variable was ITN utilisation. This was a composite variable which was a sum score 

of two variables i.e. “Type of mosquito bed net child slept under last night” and “Children under 

five years slept under mosquito bed net”. A sum score of two was required for a child to meet the 

requirement of optimal ITN utilisation. This meant that all children under five years old residing 

in the household had to sleep under an ITN. 

2.5.2 Predictor Variables 

The study contained seventeen independent variables which were analyzed for their association 

with the outcome variable (ITN utilisation). These variables were identified and considered for 

this study from previous literature review where some of the variables were analysed for their 

association with ITN utilisation among children under five years of age. They included: current 

age of the child, respondents age, respondents current marital status, respondents occupation, 

respondents highest education level, respondents religion, respondents frequency of reading 

newspaper or magazine, respondents frequency of listening to radio, respondent’s frequency of 

watching television, respondent’s or partner’s current pregnancy status, births in the past year, 

household region and residence, number of household members, sex of household head, number 

of under five children in the household and wealth index. The respondent was a woman in the 

reproductive age from between 15-49 years who was surveyed using the woman’s questionnaire. 

The variables were divided into child, household and respondent’s characteristics for the purpose 

of this study as described below.  

2.5.2.1 Child Characteristics 

 Current age of child 
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This was the current age of all living children in single years. Less than one year was taken as the 

reference.  

2.5.2.2 Respondents Characteristics 

 Respondents age in 5 year groups 

The current age of the respondent in completed years was calculated using the century month 

code of the date of birth of the respondent and the century month code of the date of interview. 

The reference category was 15-24 years.  

 Education 

This was the highest level of education that was attained by the household member i.e. the 

respondent and it occurred in four categories namely: no education, primary, secondary and 

higher. No education was used as the reference category.  

 Religion 

This was country specific. They included Roman Catholic, Protestant/ other Christian, Muslim, 

No religion and other. Protestant was used as the reference category. 

 Frequency of reading Newspaper or Magazine  

This was reported in terms of how often one read newspaper or magazine to include: Once a 

week, less than once a week and never. Not reading newspaper or magazine was used as the 

reference category.  

 Frequency of listening to radio 

This was reported in terms of how often one listened to the radio to include: Once a week, less 

than once a week and never. Not listening to radio was used as the reference category.  

 Frequency of Watching TV  

This was reported in terms of how often one watched television to include: Once a week, less 

than once a week and never. Not watching TV was used as the reference category.  

 Currently Pregnant 

This assessed whether the respondent or partner was currently pregnant. No or unsure was used 

as the reference category.  

 Marital Status 

This was the current marital status of the respondent with three categories: Single, married and 

widowed/ separated/ divorced. Being single was used as the reference category.  
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 Respondent’s Occupation 

This was a standardized respondent’s occupation groups with five categories: Not working, 

Agricultural, household and domestic, unskilled and professional. Not working was used as the 

reference category.  

2.5.2.3 House Hold Characteristics 

 Region 

This was the de facto region of residence where the respondent was interviewed. Data was 

analysed from three regions: Western, Nyanza and Coast. Western was used as the reference 

category.  

 Residence 

This was the de facto type of place of residence where the respondent was interviewed and was 

either urban or rural depending on whether the cluster or sample point number was defined as 

rural or urban. Rural was used as the reference category.  

 Number of the Household members 

This contained the number of the usual residents and also visitors who slept in the household the 

night before the survey. Two to five people in the household was used as the reference category.  

 Number of under five in the household  

This was the number of under five children who were residents in the household with three 

categories: one, two and three or more under five children. The visiting and nonresident children 

were excluded. One child was used as the reference category.  

 Sex of the Household Head 

This was either female or male. Female was used as the reference category.  

 Wealth Index 

The DHS did a composite measure of household’s cumulative living standard through principal 

components analysis in order to allow for comparison of wealth influence on various health 

indicators. Data was collected on household’s ownership of selected assets e.g. bicycles and 

television, types of water access and sanitation facilities and materials used for construction. This 

process placed the interviewed households into five wealth quintiles to include poorest, poorer, 

middle, richer and richest categories. Poorest was used as the reference category.  
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 Births in the past year 

This was the total number of births in the household in the past year (0-12 months) prior to the 

month of the interview with two categories, Yes or No. No was used as the reference category.  

2.6 Statistical Analysis 

Data was analyzed using R commander statistical software Version 3.2.3 with R Commander 

(Rcmdr) statistical package Version 2.2-3 (10, 11). Tables were produced using Microsoft excel. 

The P-value was significant at <0.05 and 95% confidence interval for both crude, adjusted and 

odds ratios in bi variate and multi variable analysis.  

2.6.1 Data Cleaning and Variable Management 

 

The Child Recode file (KEKR) contained in the dataset was used for the purpose of this study. It 

was adequate to answer the research question since it contained all the relevant variables. The 

recoded data done by DHS is a standardized format that allows for easy data analysis and 

comparison of data across several countries (17). The DHS VI recode manual was used to help 

understand how the variables were defined since DHS VII recode manual was not yet available 

but the variables were the same. 

 

The Child Recode file was imported to R Commander and was saved in CSV file format. The 

dataset was cleaned by deleting all the irrelevant variables and 19 relevant variables were 

identified and included in the study. Recoding of these relevant variables was done using R 

Commander. All the recoded variables are contained in Table 1 available in the annex. Most of 

the variables were categorical and the few numeric variables were converted to categorical 

variables.  

2.6.2 Descriptive Statistics 

Descriptive statistics were used to describe and summarize the participants’ characteristics and 

this was presented in tables. Pearson’s Chi Squared test and two way contingency tables were 

used to assess for statistical significance and the distribution frequencies of the outcome variable 

in relation to the predictor variables respectively.  
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2.6.3 Inferential Statistics 

The data was subjected to inferential statistics in order to assess the determinants for ITN 

utilisation among children under five years of age. Generalized Linear Model (GLM) with logit 

link function was used to determine the association between the outcome variable and the 

predictor variables. First, bi variate analysis was done in order to assess the association of each 

predictor variable with the outcome variable. Crude Odds Ratios (CORs) were obtained from this 

analysis and the significance level was set at 95% confidence Interval. Secondly, multi variable 

analysis was done using all the significant variables obtained from the bi variate analysis. This 

produced the Adjusted Odds Ratios (AORs) at 95% confidence interval.  

2.6.4 Missing Values 

2.6.4.1 Outcome Variable  

The outcome ITN utilisation was a composite of two variables. The variable “Type of mosquito 

bed net the child slept under the previous night before the survey” had 663 Not Applicable 

(NA’s) while the variable “children under five slept under mosquito bed net” had 324 NA’s. 

They shared common cases and thus 663 observations with NA’s were removed.  

2.6.4.2 Predictor Variables  

Child’s age had 376 NA’s, respondent’s religion had 19 NA’s, respondent’s occupation had 3972 

NA’s, respondent’s frequency of reading newspaper or magazine had 8 NA’s, respondent’s 

frequency of listening to radio had 4 NA’s and watching TV had one NA.  These NAs were not 

removed manually but they disappeared after the NA’s (663) in the outcome variable were 

removed. This means that all of them were shared except for the respondent’s occupation which 

had the majority of the NAs (3972), thus not all NA’s in these variable were removed. This 

however did not affect data analysis because R Commander does not include them during data 

analysis. 

 

 

3. ETHICAL CONSIDERATIONS   
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The KDHS,2014 aimed to collect high quality data with nationally representative health 

indicators. It thus observed most of the ethical considerations as proposed by the Declaration of 

Helsinki ethical guidelines. Participation in the study was on voluntary basis and the participants 

were free to withdraw from the study at any time they wished to. No coercion of any kind was 

done and the participants were free not to answer any questions they felt were sensitive to them. 

During data collection, verbal consent was obtained from the participants after the interviewer 

introduced the aim of the survey. Those who did not give a verbal consent were excluded from 

the study. The data collected was to be used by the government of Kenya for planning the health 

services and also for academic reasons. Privacy and confidentiality was provided during data 

collection. The questionnaires had no names of the participants and instead codes were used to 

ensure confidentiality and anonymity. The questionnaires for data collection were translated to 

sixteen local languages and they were pretested in the field before the actual survey.  
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4. RESULTS 

4.1 Flow of Participants 

The aim of the study was to establish the determinants of ITN utilisation among children under 

five years of age in Kenya. The flow of the participants is summarized in the flow chart below 

(Figure 2). The KDHS, 2014 child recode file with a total of 20,964 under five children who 

were included in the survey was used. This total represented all the eight regions in the country 

and they included: Nairobi, Central, Rift Valley, Western, Nyanza, Coast, Eastern and North 

Eastern.  

 

For the purpose of this study, only three regions were included: Western, Nyanza, and Coast 

regions.  A total of 13,411 observations were removed from the five regions excluded and the 

three regions had a total of 7,553 observations. For the purpose of data analysis, the observations 

(663) with NA’s (not applicable) on “Type of bed net child slept under last night” and “Number 

of children under mosquito bed net last night” variables were removed from the data set. This 

was done because the two variables were used to create the outcome variable. In addition, 74 

observations from one of the independent variable, “Number of children under five years in the 

household” were removed from the sample. This was done in order to ensure that all the children 

included in the study were residents in the household and this was represented by this variable.  

 

The final sample included in the study was 6,816 under five children who were residents in the 

surveyed households during the KDHS which took place in May to October 2014.  They were 

from Nyanza, Coast and Western region of the country. The regions were selected because they 

usually have high child mortality rates related to malaria due to malaria endemicity (Coast and 

Nyanza region) and for being highland malaria epidemic prone area (Western region).  
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Flow chart  

 

 

Figure 2: Flow of the Participants included in the Study from KDHS, 2014 data 

 

4.2 Characteristics of the Study Participants 

4.2.1 Respondent Characteristics 

As shown in Table 2, about a half of the respondents were in the age group of 25-34 years and 

one fifth were aged between 35-49 years. Majority of the respondents were currently married 

(86.3%) while the rest were either single, separated, widowed or divorced. Primary education 

was the most frequent highest level of education (63.5%) followed by secondary education 
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(19.9%) and the least was higher education level (5.2%).  Protestant form of religion had the 

highest number of respondents (66.3%) while the category of no religion or other was the least 

(2.8%). The Muslims were also more than the Catholics. Among the respondents, listening to the 

radio was the most frequent form of access to media (75.2%) while reading newspaper was the 

least frequent (24.3%). 

 

Table 2: Absolute and percentage frequency distribution table with respondents socio 

demographic characteristics who were interviewed during Kenya DHS 2014 from Nyanza, 

Western and Coast Region (N=6,816) 

 

Characteristics 

Total 

Population n  / N 

 

n % 

Respondents Age in Groups  

  15-24 2046 30.0 

25-34 3303 48.5 

35-49 1467 21.5 

Respondents Occupation     

0-Not Working 1008 31.2 

1- Agricultural 892 27.6 

2- HH and Domestic 588 18.2 

3-Unskilled 501 15.5 

4- Professional  239 7.4 

Respondent's Current Marital Status     

Single  368 5.4 

Widowed/ Separated/Divorced 568 8.3 

Married 5880 86.3 

Respondent/ Partner Currently Pregnant     

No or Unsure 6312 92.6 

Yes 504 7.4 
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Births in Past Year     

No 4412 64.7 

Yes 2404 35.3 

Respondent's Highest Education Level     

No Education 772 11.3 

Primary  4329 63.5 

Secondary 1359 19.9 

Higher 356 5.2 

Respondent’s Religion     

Protestant 4510 66.3 

Roman Catholic 912 13.4 

Muslim  1187 17.5 

No Religion, Other 191 2.8 

Respondent's Frequency of Reading 

Newspaper     

No 5159 75.7 

Yes 1657 24.3 

Respondent's Frequency of Listening to 

Radio     

No 1688 24.8 

Yes 5128 75.2 

Respondent's Frequency of  Watching TV     

No 4624 67.8 

Yes 2192 32.2 

 

4.2.2 Household Characteristics 

The characteristics of the household are contained in Table 3 below. About 42.9% of the 

households had two under five children who were residents in the household during the time of 
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the survey while 35.1% of the households had one under five child and the remaining 22% of the 

households had three children and above.  

 

Three regions were included in the study whereby 38.8% of the households were from Nyanza, 

35% from Coast and 26 % were from Western region. Further to this, the regions were divided 

into rural and urban areas and 69% of all the households included in the study were living in the 

rural areas.  

 

Males headed 72% of the households while females headed 28% of them. The size of the 

household varied from two to more than ten people living together. In total 90.7% of the 

households had two to nine people living in the household while 9% of the households had ten 

people and above living in the same household.  

 

There was unequal distribution of wealth index whereby 30% of the households were in the 

poorest category and 10% in the richest category. 

 

Table 3: Household socio demographic characteristics of under five children who were 

included in the KDHS, 2014 (N=6,816) 

Characteristics 

Total 

Population   

  n % 

Household Residence     

Rural  4732 69.4 

Urban 2084 30.6 

Household Region     

Western 1786 26.2 

Coast 2384 35.0 

Nyanza 2646 38.8 

Household Wealth Index     

Poorest 2066 30.3 
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Poorer 1801 26.4 

Middle 1298 19.0 

Richer 930 13.6 

Richest 721 10.6 

Sex of Household Head     

Female 1906 28.0 

Male 4910 72.0 

House Hold Size     

Two to Five 3092 45.4 

Six to Nine 3089 45.3 

Above 10 635 9.3 

Children Under 5 in Household     

One 2395 35.1 

Two 2923 42.9 

Three and Above 1498 22.0 

 

4.3 Prevalence of ITN utilisation  

One of the objective of this study was to determine the prevalence of ITN utilisation among the 

under five children in Kenya. Nyanza, Western and Coast regions were analysed and the 

prevalence for ITN utilisation was 63% (data not shown). Of the 6,816 children included in the 

study, 2,502 (37%) children (data not shown) did not sleep under an ITN the night before the 

survey. The reasons given were no net in the household or a child(ren) slept under untreated bed 

nets.  

4.4 Determinants of ITN Utilisation 

The results of logistic regression analysis done using the General Linear Model (GLM) to test for 

association of the outcome variable and the predictor variables are contained in Table 4. The 

table shows the crude and adjusted odds ratios obtained from crude and adjusted analysis 

respectively. GLM was done with logit function to assess for the determinants of ITN utilization 

among under five children in Western, Nyanza and Coast regions in Kenya.  



Eunice Gathitu – Thesis  

35 

 

 

Table 4: Crude and Adjusted analysis of socio demographic characteristics of the under 

five children to assess the association between the outcome variable and the predictor 

variables from KDHS, 2014 data (N= 6,816) 

 

Characteristics 

Bivariate 

Analysis     

Multi 

variable 

Analysis     

  COR 95% CI   AOR 95%CI   

              

Childs Current Age             

0 Ref     Ref     

1 1.03 0.88-1.20   0.89 0.70-1.14   

2 0.93 0.79-1.08   0.89 0.70-1.14   

3 0.83 0.71-0.98 *** 0.81 0.63-1.03   

4 0.71 0.60-0.82 *** 0.58 0.45-0.73 *** 

Respondents Age in Groups              

15-24 Ref     Ref      

25-34 1.17 1.05-1.31 *** 1.28 1.06-1.56 *** 

35-49 1 0.87-1.14   1.32 1.11-1.81   

Respondents Occupation             

0-Not Working Ref     Ref     

1- Agricultural 0.96 0.80-1.15   1.01 0.82-1.24   

2- HH and Domestic 0.85 0.69-1.05   0.89 0.64-1.01   

3-Unskilled 1.37 1.09-1.73 *** 1.01 0.78-1.30   

4- Professional  1.33 0.99-1.81   1.17 0.85-1.63   

Respondent's Current Marital Status             

Single  Ref     Ref     

Widowed/ Separated/Divorced 0.89 0.68-1.15   0.67 0.43-1.02   

Married 1.48 1.20-1.83 *** 1.01 0.70-1.47   
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Respondent/ Partner Currently Pregnant             

No or Unsure Ref           

Yes 0.96 0.80-1.16         

Births in Past Year             

No Ref           

Yes 0.95 0.86-1.06         

Respondent's Highest Education Level             

No Education Ref     Ref     

Primary  1.5 1.29-1.75 *** 1.3 1.00-1.69   

Secondary 2.63 2.18-3.16 *** 1.77 1.26-2.47 *** 

Higher 4.16 3.10-5.65 *** 1.97 1.15-3.45 *** 

Respondent's Religion             

Protestant Ref      Ref     

Roman Catholic 0.99 0.86-1.16   1.04  0.83-1.31   

Muslim  0.62 0.55-0.71 *** 0.58 0.45-0.76  *** 

No Religion, Other 0.56 0.42-0.76 *** 1.19 0.75-1.91 

 Respondent's Frequency of Reading 

Newspaper             

No Ref     Ref     

Yes 1.49 1.33-1.68 *** 1.05 0.85-1.30   

Respondent's Frequency of Listening to 

Radio             

No Ref     Ref     

Yes 1.61 1.44-1.80 *** 1.28 1.06-1.54 *** 

Respondent's Frequency of  Watching TV             

No Ref     Ref     

Yes 1.58 1.42-1.77 *** 1.08 0.87-1.33   

Household Residence             

Rural  Ref     Ref     
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Urban 1.42 1.27-1.59 *** 0.93 0.77-1.13   

Household Region             

Western Ref     Ref     

Coast 0.79 0.69-0.89 *** 1.24 0.97-1.61   

Nyanza 0.96 0.84-1.09   0.88 0.73-1.07   

Household Wealth Index             

Poorest Ref     Ref     

Poorer 2.34 2.05-2.68 *** 1.61 1.22-2.14 *** 

Middle 0.99 0.87-1.12   1.1 0.87-1.38   

Richer 0.97 0.85-1.10   0.87 0.71-1.05   

Richest 0.92 0.81-1.03   0.96 0.80-1.14   

Sex of Household Head             

Female Ref     Ref     

Male 1.18 1.06-1.32 *** 1.13 0.94-1.35   

House Hold Size             

Two to Five Ref     Ref     

Six to Nine 0.52 0.46-0.58 *** 0.6 0.50-0.71 *** 

Above 10 0.28 0.24-0.33 *** 0.35 0.26-0.49 *** 

Number of Under 5 in HH             

One Ref     Ref     

Two 0.48 0.44-0.53 *** 0.78 0.67-0.93 *** 

Three and Above 0.95 0.87-1.03   0.98 0.87-1.12   

 

*** Significant factors at 95% Confidence Interval (CI) 

 

From this crude and adjusted analysis, significant association between the socio demographic 

characteristics (predictor variables) and the outcome variable (ITN utilization) was sought. The 

current child’s age, respondent’s age, respondent’s highest education level, respondent’s religion, 

respondent’s frequency of listening to the radio, household wealth index, house hold size and 
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number of under five children in the household were found to be significant predictors of ITN 

utilization among children under five year. 

4.4.1 Child’s Age 

The child’s age was positively associated with ITN utilisation. The older the child the less likely 

they were to sleep under ITN. Children aged three years were 17% (COR=0.83; 95% CI :0.71-

0.98) less likely to sleep under ITN the night before the survey while children aged four years 

were 29% (COR=0.71; 95% CI: 0.60-0.82) less likely to sleep under ITN the night before the 

survey compared to children who were less than one year old. After crude analysis, there was no 

significant statistical difference in ITN utilisation among children aged one year and two years 

compared to children who were less than one year old. On multi variable analysis, children who 

were four years old showed significant statistical difference in ITN utilisation compared to 

children who were less than one year old. They were 42% (AOR=0.58; 95% CI: 0.45-0.73) less 

likely to be put under ITN the night before the survey compared to children who were less than 

one year old. There was however no significant statistical difference in ITN utilization among 

children who were one, two and three years old compared to children less than one year old.  

4.4.2 Respondents Age in Groups 

Crude analyses showed significant statistical difference in respondent’s age and ITN utilisation 

by children under five years old. Respondents who were in the 25-34 age group category were 

17% (COR=1.17; 95% CI :1.05-1.31) more likely to have the under five children sleep under 

ITN the night before the survey compared to respondents aged 15-24 years old. There was no 

significant statistical difference in respondents aged 35 -49 years. On multivariable analysis,  

respondents in 25-34 age group and 35-49 age group were 28%  (AOR=1.28; 95% CI: 1.06-1.56) 

and 32% (AOR=1.32; 95% CI 1.11-1.81) more likely to put the under five children under ITN 

the night before the survey respectively compared to respondents in 15-24 years age group. 

4.4.3 Respondent’s level of education 

The odds of exposure to ITN utilisation were higher among those with primary education 

(COR=1.5; 95% CI: 1.29-1.75), secondary education (COR=2.63; 95% CI: 2.18-3.16) and higher 

education (COR= 4.16; 95% CI: 3.10-5.65) compared to those with no education. The higher the 

level of education of the respondent the more the likelihood that an under five child slept under 
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ITN the night before the survey. On multi variable analysis, those with higher education were 

97% (AOR=1.97; 95% CI: 1.15-3.45) more likely to put their child under ITN compared to the 

respondents with no education. Primary education lost it’s significance. 

4.4.4 Respondent’s Religion 

Bivariate analysis showed that respondents who were Muslim and from other religion were less 

likely to put the under five children under ITN the night before the survey. The Muslims were 

38% (COR= 0.62; 95% CI: 0.55-0.71) and other religions 44% (COR= 0.56; 95% CI: 0.42-0.76) 

less likely to put their children under ITN compared to protestants. The same association was 

observed on multivariable analysis whereby respondents who had no religion or other were 42% 

(AOR=0.58; 95% CI: 0.45-0.76) less likely to put their children under ITN the night before the 

survey compared to the respondents who were Protestants. There was however no significant 

statistical difference among the Roman Catholics and Muslims compared to the Protestants. 

4.4.5 Access to Media 

The respondent’s access to the media was assessed using frequency of listening to radio, 

frequency of watching TV and frequency of reading newspaper or magazine. The three variables 

were assessed separately. On bivariate analysis, the respondents who listened to the radio were 

61% (COR=1.61; 95% CI: 1.44-1.80) more likely to put their children under ITN compared to 

respondents who did not listen to the radio. This significance however reduced on multivariate 

analysis to 28 % (AOR=1.28; 95% CI: 1.06-1.54). Respondents who watched TV and those who 

read newspaper/ magazine were 58% (COR=1.58: 95% CI: 1.42-1.77) and 49% (COR=1.49: 

95% CI: 1.33-1.68) more likely to put under five children under ITN.  On multivariable analysis, 

there was no significant statistical difference among respondents who watched TV or read 

newspaper / magazine with those who did not.  

4.4.6 Household Wealth Index 

The household’s wealth index had a significant statistical difference in ITN utilisation among the 

under five children in the poorer category. The households were 61% (AOR=1.61; 95% CI: 1.22-

2.14) more likely to put their under five child under ITN the night before the survey compared to 

the poorest category. There was however no significant statistical difference in ITN utilization in 

the middle, richer and the richest category of wealth index compared to the poorest category. 



Eunice Gathitu – Thesis  

40 

 

4.4.7 Household size 

Household size was positively associated with ITN utilization. Households with above ten 

people were 65% (AOR = 0.35; 95% CI: 0.26-0.49) less likely to put their under five children 

under ITN the night before the survey compared to households with two to five people. In 

addition, the households with six to nine people were 40 % (AOR=0.78; 95% CI: 0.67-0.93) less 

likely to put the under five child under ITN the night before the survey compared to households 

with two to five people.  

4.4.8 Number of Under Five in the Household 

Number of under five children in the household was significantly associated with ITN utilisation. 

Households with two under five children were less likely to put their children under ITN (COR 

=0.48; 95% CI 0.44-0.53 versus AOR=0.78, 95% CI 0.67-0.93) compared to households with 

one under five child. However there was no significant statistical difference in ITN utilisation in 

households with three children and above compared to households with one child.  

4.5 Non Significant Predictor Variables  

Respondent’s occupation, respondent’s current marital status, respondent’s frequency of reading 

newspaper and watching television, household’s residence, household’s region, sex of household 

head, births in the past year and pregnancy status were not statistically significant predictors of 

ITN utilization on multi variable analysis as shown in Table 4. However, on bivariate analysis, it 

was notable that under five children living in the urban areas were 42% (COR=1.42; 95% CI: 

1.27-1.59) more likely to sleep under ITN the night before the survey compared to the children 

living in the rural areas. On the other hand, children living in the Coast region were 21% 

(COR=0.79; 95% CI: 0.69-0.89) less likely to sleep under ITN the night before the survey 

compared to Western region. There was no significant statistical difference in the utilization of 

ITN in Western region and Nyanza region (COR=0.96: 95% CI: 0.84-1.09). The significant 

statistical differences observed in the regions and residence after bivariate analysis were lost on 

multi variable analysis. 
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5. DISCUSSION 

5.1 Key Findings 

This present study sought to establish the social demographic and economic determinants of ITN 

utilisation among children under five years of age in Kenya using data from KDHS, 2014 which 

was a cross sectional descriptive survey. The study also aimed to determine the prevalence of 

ITN utilisation among children under five years of age in Kenya. Data was analysed from three 

regions namely: Nyanza, Western and Coast. For ITN utilisation to have occurred, all children in 

the household had to sleep under an insecticide treated net.  

 

From this study, 63% of children under five years of age slept under an ITN the night before the 

survey while 37% did not sleep under ITN. Those who did not sleep under ITN either did not 

have any net in the house hold or children slept under untreated nets. These results show a low 

prevalence of ITN utilisation in the three regions analysed despite the enormous efforts made by 

the government of Kenya to supply insecticide treated nets. The prevalence is less than 80% 

utilisation level which is the recommended level of ITN utilisation set by WHO and also the 

RBM targets. The use of untreated bed nets by the under five children may be as a result of lack 

of knowledge of the care givers on the importance of malaria prevention strategies. Poor attitude 

or perception may also contribute to this and also lack of the treated nets. 

  

The age of the child was positively associated with ITN utilisation. The older the child the less 

was the likelihood of sleeping under ITN. Level of education was also positively associated with 

ITN utilisation among children under five years of age whereby the higher the education of the 

respondent the more was the likelihood of ITN utilisation. In comparison with other sources of 

media (TV and newspaper/ magazine), radio had a significant association with ITN utilisation 

and respondent’s who frequently listened to the radio were 28% more likely to put their children 

under ITN the night before the survey compared to those who did not. Household size also 

showed a significant association with ITN utilisation. The more the household members, the less 

was the likelihood of the under five child to sleep under ITN the night before the survey.   
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On the other hand, the study results showed no significant statistical difference in ITN utilisation 

among the three regions included in the study i.e. Nyanza, Western and Coast. Also the 

respondent’s occupation and marital status, household residence and sex of the household head 

did not show any significant association with ITN utilisation among children under five years of 

age. 

5.2 Study Results in Relation to Other Studies 

This study identified significant factors that were associated with ITN utilisation among children 

under five years of age. They included age of the child, respondent’s age and level of education, 

number of under five children in the household, house hold size, respondent’s frequency of 

listening to the radio, house hold wealth index and respondent’s religion. These were the 

determinants that remained significant even after adjusting all the predictor variables for any 

confounding factors. The study also found a low prevalence in utilisation of ITN among the 

under five children. These findings are comparable to other studies done previously especially in 

low and middle income countries (LMIC) as discussed below.  

5.2.1 Childs Age 

The age of the child was a significant predictor of ITN utilisation among children under five 

years of age. The present study showed that the older the child the less was the likelihood that 

the child slept under ITN the night before the survey. This agrees with findings from a study 

conducted in Gambia to assess the determinants of bed net use among under five children (11). 

This can be explained by the fact that as children grow older, their immune system improves and 

they experience fewer episodes of malaria and this could lead to their low levels of utilisation of 

ITN. Also in most households, priority for use of ITN is given to the very young children and the 

pregnant mothers.  

5.2.2 Respondents Age in Groups  

The present study found a positive association between age of the respondent and ITN utilisation 

among children under the age of five years. This result is in agreement with a study by Sena et al 

(15) which found that the younger caregivers of children under five years of age the higher was 

the level of ITN utilisation. These results however disagree with findings from other studies 

which found negative association between age of the respondent and ITN utilisation (10). The 
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reason for the differences could be as a result of study locations and also because of the large 

sample size used in the present study.  

5.2.3 Respondents Level of Education 

This present study found that the higher the level of education, the more was the likelihood that 

an under five child slept under ITN the previous night before the survey. This agrees with a study 

that was conducted by Oresanya et al to assess the utilisation of ITN among under five children 

in Uganda. He found that education was positively associated with ITN use (13). The results of 

the present study also agree with a study by Wiseman et al, which found a positive association 

between education and ITN utilisation (9). The level of education is an important factor in 

disease prevention since it determines the level of knowledge acquired. 

 

The results however disagree with the negative association shown between education and ITN 

utilisation by several studies (10,12,14,15). They reported no statistically significant association 

between education and ITN utilisation. This negative association can be explained by the fact 

that the level of education is related to many factors that determine level of ITN utilisation. In 

addition to this, the attitude of the individual person matters and also the income level.  

5.2.4 Respondents Religion  

The respondent’s religion was found to be a statistically significant predictor of ITN utilisation. 

Those without a form of religion were less likely to put their under five children under ITN. This 

is relative and closely related to a person’s belief system. This shows the role of a person’s 

beliefs and values in disease prevention. The other reason could be that the respondents with no 

form of religion represented a smaller group of people in the regions where data was analysed 

from. These results agree with a study by Oresanya et al (13) which found a positive association 

between religion and ITN utilisation. Christians were found to have higher levels of ITN 

utilisation compared to the Muslims.  

5.2.5 Listening to Radio 

The present study found a positive association between listening to the radio and utilisation of 

ITNs. This observation is closely related to access to information and radio was reported to be 

the most used type of media. This shows the importance of Information, Communication and 



Eunice Gathitu – Thesis  

44 

 

Education (IEC) messages to the communities which can be achieved through the use of radio. 

This should be made available to all people in order to increase ITN utilisation.  

5.2.6 House Hold Wealth Index 

The study by Musa et al found no significant association between household wealth index and 

ITN utilization. This contradicts the present study which showed a significant association 

between the poorer wealth index compared to the poorest wealth index in relation to ITN 

utilisation. Other previous studies also showed positive association between ITN utilisation and 

wealth index (13,15). The finding in the present study is however controversial. It shows it is 

better to be in poorer quintile than in the poorest quintile. In essence, none of the two categories 

is good enough to be in because it represents poverty. The Government of Kenya should aim to 

reach the less disadvantaged in the society and eliminate the two levels of wealth indexes 

through poverty reduction interventions. 

 

The results of the present study also showed that only a small percentage of the population is in 

the higher and highest wealth quintiles and most of the population in the regions analysed are in 

the poorest quintile. This could have affected the significance of the results and could also be 

related to the fact that most of the population was in rural areas. This shows unequal distribution 

of wealth in the regions and especially in rural areas. The government of Kenya should address 

the social inequalities that exist in the country because the gap between the rich and the poor is 

very high as shown in the present study. If the country is to achieve the 80% level required for 

ITN coverage and utilisation, the major problem of poverty should be addressed because this 

factor cuts across all the determinants of ITN utilisation.  

 

The government should also focus on redistribution of ITNs to the less privileged in all the 

regions in order to bridge this gap that is alarming. Despite the fact that long lasting treated nets 

are provided in these areas free of charge, utilisation is still low (63%) as shown in this study 

which is far below the required level of 80% set by RBM targets. 
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5.2.7 House hold Size 

The present study found a positive association between house hold size and utilisation of ITN. 

This shows that the smaller the household the more the utilisation of ITN. This can be explained 

by an interaction of many factors to include the education of the caregivers, income, knowledge 

and attitudes. However, the availability of ITNs which are provided free of charge to the 

households in the three regions comes into play. The availability of ITNs in a small household 

and the possibility of an under five child sleeping under ITN is high. 

5.2.8 Number of Under Five Children In House Hold 

The number of children under the age of five years in the household was significantly associated 

with ITN utilisation. The fewer the number of children under the age of five years the more was 

the likely hood of them sleeping under an ITN the previous night before the survey. This result is 

in agreement with a previous study by Wiseman et al (9). 

5.2.9 Non Significant Predictor Variables   

The current study found no significant association between marital status and ITN utilisation 

among children under the age of five years. This is in agreement with a study by Sena et al which 

found negative association between marital status and use of ITN (15). The result of the present 

study however contradicts previous studies which found positive association between marital 

status and use of ITN whereby married caregivers for under five children had high levels of ITN 

utilisation (10, 14). 

 

Basteiro et al (11) found no association between ITN utilisation and being pregnant. This was in 

agreement with the current study that found no association between being pregnant and use of 

ITN. This finding is surprising since all pregnant mothers in these regions are supposed to sleep 

under ITN. Otherwise, sleeping arrangement in the household matters where by the age of the 

child determines utilisation of ITN. In most cases, the younger the child the more the likelihood 

of sleeping under an ITN as also found in the present study. 

 

The present study found no association between the area of residence and utilisation of ITN. The 

negative association found between residence and utilisation of ITN could be explained by the 

fact that ITNs are distributed free of charge to the three regions by the government of Kenya. In 
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contrast, previous studies (11,12,13) found a significant association between residence and ITN 

use. On one hand, households in urban areas used ITN more than in rural areas according to a 

study by Ankomah et al (12). This may be as a result of the population in the urban areas having 

more access to the media, education and income. On the other hand, Oresanya et al found 

contradicting results between urban and rural areas ITN utilisation. The rural population was 

more likely to use ITN than the urban population (13).  

5.3 Study Results in Relation to the Conceptual Framework  

The conceptual framework hypothesized several factors that are related to utilisation of ITN. 

They included education, marital status, income, residence, region and knowledge and attitude 

just to mention a few. All these factors have been explained in the previous section on studies in 

relation to other studies. There is however notable differences since not all the factors in the 

conceptual framework determine the utilisation of ITNs among children under five years of age. 

Some useful factors from the conceptual framework were also not assessed in the present study.  

5.4 Strengths and Limitations 

5.4.1 Strengths of the Study 

The data used in this study was obtained from KDHS, 2014 which provided a nationally 

representative sample. Demographic Health Surveys help to assess and monitor the health 

indicators of a country. In Kenya, the survey occurs every four years and is usually conducted by 

qualified staffs. Quality of data is assured through the use of complex sampling strategies to 

minimize bias and to ensure representiveness of the results.  

 

5.4.2 Limitations of the study 

This was a cross sectional descriptive study, which only represents the snapshot of the 

population at that particular time and does not show cause and effect since the predictor variables 

and the outcome variable are measured at the same time. Data for the survey was collected 

through self reporting and thus there is a possibility of bias where the respondent provides 

socially acceptable answers. Recall bias can also affect some of the responses and subsequently 

the results of the study. In this study however, recall bias was minimal because the recall period 
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was short. The respondents were required to only recall whether the child under five years of age 

slept under an ITN the previous night.  

 

Other limitations of the study are related to seasonality. In Kenya, malaria prevalence changes 

according to seasons and the data analysed in this study was collected from May to October 

2014. The rainy seasons are characterized by high presence of mosquitoes and transmission of 

malaria. Thus many cases are reported during this season because it creates a conducive 

environment for mosquito breeding. The time the data was collected is mostly characterized by 

short rains. Thus the findings show the situation of ITN utilisation among under five children 

during that period which may change depending with the seasons. 

Also in this study, ownership and number of mosquito bed nets in the household was not 

assessed. ITN utilisation is closely related to ITN ownership and data on the ownership of nets 

would have shed more light on the situation of ITN coverage. 

5.4.3 Internal Validity 

Data collection was done by staffs who had received prior training before the survey. They were 

taught on how to use the questionnaires in order to improve consistency and reliability of the 

data collection tools. This also improved the quality of the data collected.  Multivariable analysis 

was used to remove the effect of confounding factors which also increased internal validity.  

 

5.4.4 External Validity 

The results of this study can be generalized to other regions that receive ITNs from the 

government. Demographic Health Surveys uses standardized questionnaires that can be adapted 

to different settings.  

5.5 Public Health Relevance 

A lot of efforts have been made in Sub Saharan Africa to scale up ITN use in order to interrupt 

malaria transmission. Malaria control program in Kenya has implemented several strategies to 

ensure coverage of ITNs especially among children under five years of age and pregnant mothers 

through distribution of LLINs during antenatal clinics and child welfare clinics. The assessment 
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of utilisation of ITNs among under five children is a basic step towards identification of ITN use 

gaps among this vulnerable population.  

 

The coverage of ITN utilisation reported in this study (63%) is low and below the national target 

of above 80% set by RBM programme. These findings  will help to come up with evidence based 

strategies to increase the use of ITN among under five children and this will go a long way in 

reducing childhood morbidity and mortality since malaria is a leading killer disease among 

children under five years of age in Kenya especially in malaria endemic and epidemic prone 

zones.  

 

The KDHS, 2014 reported 54.3% of under five children slept under ITN. Among those who did 

not sleep under ITN, there was no net in the household or the children slept under untreated net. 

The coverage of ITN utilization in Kenya is therefore far below the required target of above 

80%. The determinants for ITN utilisation as identified in the study should be addressed and 

most importantly social inequalities and poverty should be addressed as a priority  

 

This can be done through ITN redistribution and households’ encouragement to replace them 

through Information, Education and Communication/ Behaviour Change and Communication 

(IEC/BCC) interventions and activities in order to translate ITN ownership to usage. BCC 

messages can be passed through the mass media and as shown in the present study, frequency of 

listening to the radio had a positive association with ITN utilisation. Thus, access to mass media 

influences attainment of knowledge and creates awareness which has an influence on 

individuals’ behaviour and perceptions. Use of radio is an important factor to consider in the 

planning of malaria health programmes in order to reach most of the population. 

5.6 Conclusion 

The study shows a low prevalence of ITN utilisation among children under five years of age in 

Kenya. Several determinants for ITN utilisation were identified and there is need to address them 

in order to bridge the gap in ITN utilisation in this vulnerable group. The government of Kenya 

should address the social inequalities through poverty reduction programmes. The level of 

education of the respondents should be addressed through easy access to basic education like 
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primary and secondary education. The number of under five children in the household can be 

reduced through family planning services and this will also reduce the family sizes. Wealth 

status should be improved for all and the government should aim to reduce the gap between the 

rich and the poor.  

 

 In addition, it was observed from the study that some of the households included in the present 

study did not have ITNs which directly affected utilisation. ITN utilisation is directly related to 

household ITN ownership. The distribution strategies for ITNs should focus more on the 

households without ITN in order to increase ownership of ITNs and thus increase utilisation 

especially among under five children to prevent malaria transmission. The focus should also be 

on those sleeping under untreated nets. The availability and usage of untreated nets should be 

curtailed through the mass redistribution of treated nets by the government and other agencies. 

On the other hand, free mass distribution and routine distribution of ITNs is not enough and this 

should be accompanied by IEC/BCC interventions and activities in order to translate ITN 

ownership to usage. Behavioural change and communication activities can be used to address the 

factors that facilitate or inhibit use of ITNs. Finally, utilisation of ITN is closely related to 

behavioural practices thus qualitative research may be more useful to explore the determinants of 

ITN utilisation further. 
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ANNEX 

Table 1: Recoded Study variables 

Serial 

No 

Original 

variable 

Description Response 

Categories 

Recoded factor 

variables 

Converted 

Numeric to 

Factor Variable  

Recoded Factor 

Variable 

Renamed 

Variable 

1. CASEID Case Identification      

2 B8 Current age of 

Child 

Numeric  0=less than one 

year  

1=one year 

2=two years 

3=three years 

4=four years 

“Less than one 

year”=0  

“One year”=1 

“Two years”=2 

“Three years”=3 

“Four years”=4 

Age 

3 V013 Age in 5-year 

groups 

1.15-19 

2.20-24 

3.25-29 

4.30-34 

5.35-39 

6.40-44 

7.45-49 

“15-24”=1 

“25-34”=2 

“35-49”=3 
 

  Respondents

ageingroups  

4 V024 Region  1. Central  

2.Coast  

“Western”=1 

“Coast”= 2 

  Region 
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3.Eastern 

4.Nairobi 

5.North 

Eastern 

7.Nyanza 

8. Rift valley 

9.Western 
 

“Nyanza”=3 

Else=0 

5 V025 Type of place of 

residence 

Rural 

 Urban 

”.Rural”=1 

” Urban”=2 

  Residence 

6 V106 Highest education 

level 

No education 

Primary 

Secondary 

Higher 

“No education”=1 

“Primary”=2 

“Secondary”=3 

“ Higher”=4 

  Education 

7 V130 Religion 1.Roman 

catholic 

2.Protestant/Ot

her Christian 

3. Muslim 

4. No religion 

96. Missing 

99.Other 

“Protestant/Other 

Christian”=1 

“Roman 

Catholic”=2 

“Muslim”=3 

“No religion”=4 

“Other”=4 

  Religion 
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8 V136 Number of 

household 

members 

  2=”two” 

3=”three” 

4=”four” 

5=’five” 

6=”six” 

7=”seven” 

8=”eight” 

9=”nine” 

10=”ten” 

11=”eleven” 

12=”twelve” 

13=”thirteen” 

14=”fourteen’ 

15=”fifteen” 

16=”sixteen” 

17=”seventeen” 

18=”eighteen” 

19=”nineteen” 

20=”twenty” 

23=”twenty 

three” 

”two”=1 

”three”=1 

”four”=1 

’five”=1 

”six”=2 

”seven”=2 

”eight”=2 

”nine”=2 

else=3 

 

HouseHoldsi

ze 
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9 V137 Number of children 

5 and under in 

household 

  1=”one” 

2=”two” 

3=”three” 

4=”four” 

5=”five” 

6=”six” 

7=”seven” 

“one”=1 

“two”=2 

else=3 

NUMBERO

FU5INHH 

10 V151 Sex of household 

head 

Female  

Male 

“Female”=1 

“Male”=2 

  SexofHHhea

d 

11 V157 Frequency of  

reading newspaper 

or magazine 

0-Not at all 

1-Less than a 

week 

2-Atleast once 

a week 

3-Almost every 

day 

9-missing 

NA-Not 

applicable 

“Not at all”=0 

else=1 

  Newspaperor

Magazine 

12 V158 Frequency of 

listening to radio 

0-Not at all 

1-Less than a 

“Not at all”=0 

else=1 

  Radio 
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week 

2-Atleast once 

a week 

3-Almost every 

day 

9-missing 

NA-Not 

applicable 

13 V159 Frequency of 

watching television  

0-Not at all 

1-Less than a 

week 

2-Atleast once 

a week 

3-Almost every 

day 

9-missing 

NA-Not 

applicable 

“Not at all”=0 

else=1 

  Television 

14 V190 Wealth index 1-Poorest 

2-Poorer 

3-Middle 

   Wealthindex 
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4-Richer 

5-Richest 

15 V209 Births in past year   0=”zero” 

1=”one” 

2=”two” 

“zero”=0 

else=1 

Birthspastyea

r 

16 V213 Currently Pregnant 0=No or unsure 

1=Yes 

 

“No or unsure”=0 

“Yes”=1 

  Currentlypre

gnant 

17 V501 Current marital 

status 

0-Never in 

union 

1-Married 

2-Living with 

partner 

3-Widowed 

4-Divorced 

5-No longer 

living with 

partner 

9-Missing 

“Never in union”=0 

“Married”=2 

“Living with 

partner”=2 

“Widowed”=1 

“Divorced”=1 

“No longer living 

with partner”=1 

 

“0”=Single 

“1”=Widowed/ 

Separated/Divorc

ed 

“2”=Married 

 Maritalstatus 

18 V717 Respondents 

occupation 

0-Not working 

1-

“Not working”=0          

“Agricultural-self 

  Respondents

occupation 
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(grouped) Professional/tec

hnical/manager

ial 

2-Clerical 

3-Sales 

4-Agricultural-

self employed 

5-Agricultural 

employee 

6-Household 

and domestic 

7-Services 

8-Skilled 

manual 

9-Unskilled 

manual 

98-Don’t Know 

99-Missing 

employed”=  1   

 “Household and 

domestic “ =2                      

“Professional/technic

al/managerial”=3               

“ Services” =3                        

 “Other”  =4                        

 

OUTCOME VARIABLE 
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19 ML0 Type of mosquito 

net child slept 

under  

0-No net 

1-Only 

untreated nets 

2-Both treated 

and untreated 

nets 

3.Only 

untreated nets 

9-Missing 

NA-Not 

applicable 

“Both treated and 

untreated nets”=0 

“Only treated nets”=1 

 “Only untreated 

nets”=0 

“No net”=0 

 

 

MLOREC 

Computed New Variable 

 

ITNutilization = MLOREC + V460REC 

 

ITNuseoutcome :  

 2= “Yes”   

else= “No” 

 

ITNuseoutco

me 

20. V460 Children under 5 

slept under 

mosquito net 

0-No  

1-All children 

2-Some 

3-No net in HH 

9-Missing 

NA-NA 

“All Children”=1 

else=0 

V460REC 
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2. MAP OF KENYA 

 

 

 

 

  


