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ABSTRACT

Malaria among under-five children remains a public health problem in sub-Saharan Africa.
[nsecticide-treated mosquito net (ITN) used for protection against mosquito bites have proven to
be a practical, highly effective, and cost-effective intervention against malaria. Despite the fact
that ITN have been made accessible to the population, malaria still continues to be the major cause
of child mortality and morbidity in Nigeria. Although, several studies have assessed the utilization
of ITN, its impact on the prevalence of malaria over time iIs yet to be documented in Nigeria.

Therefore, this study was conducted to decompose changes in malaria prevalence among under-

five children between 2003 and 2013.

The data for this study were extracted from the children recode file of the 2003 and 2013 Nigeria
Demographic Health Survey (NDHS) datasets. The outcome variable was the occurrence of
malaria in which occurrence of fever was used as a proxy, while explanatory variables include
child’s age, child’s sex, place of residence, maternal education, wealth index, ownership of ITN
and utilization of ITN. Malaria prevalence and its determinants in 2003 and 2013 were summarized
using frequency and percentages. Percentage change in both outcome and explanatory variables
between 2003 and 2013 was estimated. Logistic regression was used to explore factors associated
with malaria among children under five. A multivariate decomposition technique was used to
partition changes in malaria prevalence into two components- contribution of changes in

determinants and changes in the effect of determinants.

A total of 5204 and 28634 records of children under-five were available in 2003 and 2013
respectively for analysis. Malaria prevalence decline by 59% between 2003 and 2013. Ownership
of ITN increased by 383% and the utilization of ITN increased by 221% between the two periods.
Child’s age, maternal education, wealth index were found to be associated with malaria, ownership
of ITN (OR =1.19,95% Cl=1.1002, 1.2795), utilization of ITN (OR = 0.99; 95% C1 = 0.9193,
1.0862). Oaxaca blinder decomposition analysis showed a difference of 0.1879 (p <0.001) in the
prevalence of malaria between the two years. Changes in determinants contributed 4.7% and
changes in the effect of determinants contributed 95.3% in the decline of malaria prevalence.

Ownership of ITN and its utilization contributed 92% and 13.3% to the observed decline of

malaria.

X
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There was a decline in the prevalence of malaria among children under five in Nigeria in the last
ten years. Ownership of I'TN and its utilization were the most contributing factors to the decline in
the prevalence of malaria. Mother’s level of education should be enhanced, more efforts should be

made in promoting I'TN and its utilization should therefore continue.

Keywords: Decomposition, Malaria, Oaxaca blinder.

Word count; 425.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Decomposition techniques are useful for identifying and explaining the separate contributions of

group differences in measurable characteristics, which are based on regression analysis of the

relationships between the outcome variable of interest and its correlates. Decomposition methods

include, rate decomposition, the Oaxaca-Blinder means-coetticient decomposition, which allows

coefficients to vary by sub-group, and quantile regression decomposition, which allows eftects to

vary across the distribution.

When faced with difference in mean of outcomes between two groups, researchers frequently

examine how much of the difference can be explained by differences in observable characteristics.
A common approach to distinguish between explained and unexplained components was

developed by (Oaxaca, 1973), with the original **Oaxaca—Blinder” (O—B) decomposition based on

separate linear regressions for the two groups.

The Oaxaca-Blinder decomposition method is a statistical technique that is used to compare the
etfects of different contributing characteristics. It’s a very popular descriptive tool that permits the
decomposition of the difference in an outcome variable between two groups into a part that is
explained by differences in the observed characteristics of these groups and a part that is due to
differences in the estimated coetficients. The Oaxaca Blinder decomposition explains the
contribution of each factor to the ditterence in the outcome. thus identifying which factors

contribute most to generating difference between the two groups (O'Donnell et al.. 2008).

The goal of Oaxaca Blinder decomposition is to partition that part that is due to group differences
in the mean values of the independent variable within the groups and group differences in the
effects of the independent variable. Oaxaca Blinder method was initially limited to continuous
dependent variables, but i1t has been extended to the case of binary dependent variables such as

education, experience, marital status (Fairlie, 2005; Bauer et al., 2008).
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The Oaxaca-Blinder multivariate decomposition approach is the most familiar and widely used
method for linear models (Blinder, 1973; Oaxaca, 1973). Multivariate decomposition is used to
partition the difterence in mean responses between groups or over time into components that
reflect the difference in the mean levels of model predictors and difference in the effects of those
predictors across groups or over time. Multivariate decomposition provides more detail by
assessing the relative contribution of specific covariates to the outcome. The essence of a
multivariate decomposition is to know the contribution of each covariate to the components of the
difference. Multivariate decomposition approach is applicable to many demographic outcomes,

which is especially useful for models that are nonlinear in parameters such as binary response like

the presence and absence of a disease, event count, and hazard rate models (Fairlie, 2005).

Malaria 1s a mosquito-borne infectiotis disease of humans caused by parasitic protozoans (a group
of single-celled microorganisms) belonging to the plasmodium type (WHO, 2014). Malaria
symptoms include fever, fatigue, vomiting and headache. In severe cases it can cause yellow skin,
seizures, coma or death (Caraballo, 2014). WHO recommends a multi-prolonged strategy to
prevent, control and eliminate malaria. Key interventions include: the use of insecticide-treated
mosquito nets (ITN), indoor residual spraying (IRS), diagnostic testing, intermittent preventive

treatment in pregnancy (IPTp) and treatment of confirmed cases with effective anti-malaria

medicines (WHO, 2007).

An insecticide-treated net (ITN) is a net (usually a bed net). designed to block mosquitoes
physically, that has been treated with safe, residual insecticide for the purpose of killing and
repelling mosquitoes, which carry malaria. Intermittent preventive treatment of malaria in
pregnancy (IPTp) is a full therapeutic course of antimalarial medicine given to pregnant women at
routine prenatal visits, regardless of whether the recipient is infected with malaria. IPTp reduces

maternal malaria episodes, maternal and fetal anemia, placental parasitaemia, low birth weight,

and neonatal mortality.

Indoor residual spraying (IRS), i1s one of the primary vector control interventions for reducing and
interrupting malaria transmission, it is a highly effective method of malaria control recommended
by the World Health Organization. IRS, involves the coordinated, timely spraying of the interior

walls of homes with insecticides 1n order to kill the adult vector mosquitoes that land and rest on
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these surfaces. The primary effects of IRS towards curtailing malaria transmission are: i) to reduce
the life span of vector mosquitoes so that they can no longer transmit malaria parasites from one
person to another, and i1) to reduce the density of the vector mosquitoes. In some situations, IRS
can lead to the elimination of locally important malaria vectors. Soime insecticides also repel
mosqultoes and by so doing reduce the number of mosquitoes entering the sprayed room, and thus

human-vector contact.

1.2 PROBLEM STATEMENT

Malaria is a fully preventable disease; however, about 3.4 billion people are at risk of the disease
globally with 1.2 billion people at high risk (WHO, 2013). Malaria was accountable for the death
of about 482,000 under-five children even though an estimated 136 million Insecticide Treated
Nets (ITNs) were distributed to endemic countries in 2012 (WHO, 2013). Almost 70% of pregnant
women suffer from malaria, which contributes to maternal anemia, low birth weight, still births,

abortions and other pregnancy-related complications (Federal Ministry of Health, Abuja, 2005).

Significant resources have been invested in malaria control programs in recent years, with clear
aims of reducing malaria transmission. Documenting the effect of these interventions require

measurement of intervention scale-up as well as changes in malaria-associated outcomes.

The World Health Assembly and the Roll Black Malaria partnership in 2005 set the goal of
reducing the number of malaria cases and deaths recorded in 2000 by 75% or more by the end of
2015 (WHO, 2010). There has been a noticeable increase in international finding for malaria
control in the past decade. This finding has led to tremendous progress in increasing access to
insecticide treated nets (ITN), indoor residual spraying (IRS) and intermittent preventive treatment
in pregnancy (IPTp). Myths and misconceptions about malaria prevention is still prevalent
(Adebayo, 2015). There 1s a high awareness of ITN, which did not influence the usage In
preventing malaria (Edelu, 2010). There was a discrepancy between net possession and net use

with the rate of use lower than possession (Aderibigbe et al., 2014).
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1.3  JUSTIFICATION OF THE STUDY

Malaria has proven to be the most disease amongst the health problems confronting countries in
the sub-Saharan Africa, therefore affecting their development with a high proportion of its wealth
being drained by it (WHO, 2008). The groups most at risk are children under-five years of age and
pregnant women. Pregnant women are vulnerable because their natural immunity is reduced; thus,
they are four times more likely to suffer from complications of malaria than non-pregnant women,
Malaria is a cause of pregnancy loss, low birth weight, neonatal mortality and stillbirth. Individuals

with sickle cell and other low immune groups are also at higher risk (WHQO, 2010).

The transmission of malaria has been extensively investigated and has informed control and
treatment programs worldwide. The changes in malaria prevalence can be attributed to three major
control interventions which are: insecticide treated nets (ITN), Indoor residual spraying (IRS) and
intermittent preventive treatment in pregnancy (IPTp). Despite the fact that ITN have been made

accessible to the population, malaria still continues to be the major cause of child mortality and

morbidity in Nigeria.

When dealing with health data, there is a challenge of estimating the contribution of each factor in
the outcome variable of interests. In response to this challenge, OBD fit for estimating the
contribution of each factor in the outcome variable of interests. Although, several studies have
assessed the utilization of I'TN, its impact on the prevalence of malaria over time is yet to be

documented in Nigeria. Therefore, this study will decompose changes in malaria prevalence

among under-five children between 2003 and 201 3.
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1.4  OBJECTIVES

1.4.1 Main Objective

To decompose changes in malaria prevalence among under-five children between 2003 and 2013

in Nigeria.

1.4.2 Specific Objectives

. Toexamine changes in malaria prevalence and some of its determinants in Nigeria between

2003 and 2013.

2. To examine the association between malaria In under-five children and some selected

household and maternal factors in Nigeria.

3. To estimate contribution of each determinant to changes in malaria among children under-

five between 2003 and 2013 in Nigeria.
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CHAPTER TWO
LITERATURE REVIEW

2.1 MALARIA

Malaria 1s one of the world’s most common and serious tropical diseases, with nearly half the
world’s population at risk of being infected with malaria. Although preventable and treatable,
malaria causes significant morbidity and mortality, with the greatest numbers of cases and deaths
In resource-poor regions and among young children (WHO, 2015). Strategies and efforts to address

malaria have evolved over time (CDC, 2008). More recently, in the late 1990s, malaria began to

receive renewed attention, particularly after the 1998 creation of the Roll Back Malaria Partnership

(RBM).

In 2000, all nations agreed to targets malaria globally as part of Millennium Development Goal 6
(combat HIV/AIDS, malaria, and other diseases). Since then, expanded efforts by the U.S.
government (USG), other donor governiments, multilateral institutions, and affected countries have
helped to increase access to malaria prevention and treatment and reduce cases and deaths (WHO,

2015) and there has been increasing intervention of the possibility of finally eradicating the disease

(Tanner, 2015).

According to World Health Organization, malaria ts the most causes of 50 percent to 50 percent
of all outpatient call to hospital and health services and also causes up to 50 percent hospital
admission in sub-Saharan Africa (WHQO, 2012). Malaria is a prime etiological factor that slowed
down the economic growth in the continent of Africa as a result of lost productivity or income
associated with illness or death and other damages associated with the disease. Malaria is a social
and economic problem in the country and is the major cause of morbidity and mortality (WHO.
2012). Malaria has been a fatal disease associated with high morbidity and mortality that greatly

crushed the socioeconomic position of endemic nation state (Azizi, 201 3).

More than three billion people in nearly 100 countries are at risk from malaria. Sub-Saharan Africa
IS the highest region with malaria in the world, and parts of Asia and Latin America also face
significant malaria epidemics. Many challenges continue to complicate malaria control efforts in

countries with ongoing malaria transmission, including poverty, poor sanitation, weak health

6
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systems, limited disease surveillance capabilities, natural disasters, armed conflict, migration,
climate change, and the presence of counterfeit and/or sub-standard antimalarial drugs (WHO,
2015). The groups most at risk are children under-five years of age and pregnant women. Pregnant
women are vulnerable because their natural immunity is reduced; thus, they are four times more

likely to suffer from complications of malaria than non-pregnant women.

2.2 OVERVIEW OF MALARIA IN NIGERIA

Malaria in Nigeria is endemic and constitutes a major public health problem despite the curable
nature of the disease. Nigeria bears up to 25 percent of the malarial disease burden in Africa, hence
contributing significantly to the one million lives lost per year in the region, which mostly consists
of children and pregnant women. Malaria-related deaths account for up to 11 percent of maternal
mortality. Also, they contribute up to 25 percent of infant mortality and 30 percent of under-5

mortality, resulting in about 300,000 childhood deaths annually.

The disease overburdens the already-weakened health system: nearly 110 million clinical cases of
malaria are diagnosed each year, and malaria contributes up to 60 percent of outpatient visits and

30 percent of admissions. Malaria also exerts a huge social and economic burden on families,
communities, and the country at large, causing an annual loss of about 132 billion Naira in
payments for treatiment and prevention as well as hours not worked (Jimoh et al., 2007). At least
50% of the population has at least one episode of malaria annually resulting in high productivity

losses while children that are aged less than five years have 2 to 4 attacks annually (FMoH, 2005).

Malaria in Nigeria remains most important health problem in public health. It negatively impacts
the social and economic development of communities in Nigeria and it is responsible for school
absenteeism and low productivity at workplaces and on farins. A study in Enugu Nigeria averred
that the situation of maternal mortality in Nigeria in general remains a major concern as statistics
available reveals that the country maternal deaths rank second in the world after India (Okeibunor
et al., 2010). The knowledge about malaria infection is high and so also is the level of participation

in its control (Bamidele et al., 2012). A study in Nigeria revealed that malaria prevalent causes

suffering to human society and influences burden on human population (Olusegun et al., 2012).
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2.3 MALARIA CONTROL INTERVENTIONS

Malaria control etforts involve a combination of prevention and treatment strategies and tools,
such as insecticide-treated bed nets (ITN); indoor residual spraying (IRS) with insecticides;
diagnosis and treatment with antimalarial drugs, particularly ACTs; (WHO, 201 1) and intermittent

preventive treatment in pregnancy (IPTp, a drug treatment for pregnant women that prevents
complications from malaria for a woman and her unborn child). Although access to prevention and
treatment services has grown over time, gaps remain. Over the past decade, the number of ACT
treatments procured by the public and private sectors has increased more than thirty-fold.
Similarly, access to and use of ITNs and IRS has increased significantly but remains incomplete,

and coverage of IPTp has been increasing but remains limited (WHO, 2015).

2.3.1 Insecticide Treated Nets (ITNs)

Insecticide-treated mosquito net (ITN) used for protection against mosquito bites have proven to
be a practical, highly effective, and cost-effective intervention against malaria (WHO, 2015). The
use of ITNs is currently considered the imost cost-effective method of malaria prevention in highly
endemic areas. Scaling up ITN coverage and use by young children and pregnant women has been
made a consensus target ot the Millennium Development Goals (MDGs), the Roll Back Malaria
Partnership (RBM), and the US President’s Malaria Initiative (PMI). Studies showed that in 2010.
there were enough insecticide-treated nets (ITNs), primarily LLINS, procured on the African

continent to cover 73% of the population at-risk, but there is a challenge of fair distribution (WHQO,

2011; Katz et al., 201 1).

The use of ITNs or [LLINs is the main method of malaria prevention employed in Nigeria. A study
from Nigeria showed that a community designed and implemented ITN distribution and
educational programme was more successful in increasing coverage (by an additional 7-9%) than
routine national ANC distribution (Okeibunor et al 2011). Increasing the number of nets owned
per household might not be a critical decider on whether the net will be used or not (Ezire et al.,
2015). A review conducted regarding the reported reasons for not using a bed net when one was

available (in the general population) and tound that reasons such as discomfort and perceived low:

mosquito density were the most common reasons for non-use (Pulford et al., 2011). There was a
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discrepancy between net possession and net use with rate of use lower than possession (Aderibigbe

et al., 2014).

2.3.2 Indoor Residual Spraying (IRS)

Spraying houses with insecticides (indoor residual spraying; IRS) to kill mosquitoes is one of the
main Imethods that have been used to control malaria on a large scale. IRS has helped to eliminate

malaria from great parts of Asia, Russia, Europe, and Latin America, and successful [RS
programmes have also been run in parts of Africa. There has been mounting interest in scaling-up
[RS, and DDT in particular, for malaria control in Africa as IRS is a passive and a good
intervention (WHO, 2007). In 2012, total of 88 countries, including 40 countries in Africa,

implemented Indoor Residual Spraying for malaria control (WHO, 2013).

Indoor Residual Spraying is considered to be one of the most promising technologies for achieving
reductions in the global malaria scourge and its burden. Indoor residual spraying (IRS) is another
component of efforts to control malaria transmission in Nigeria. Part of the new strategy In the
light against malaria is to increase IRS coverage in Nigeria. In the quest to reduce the malaria
burden, Nigeria adopted Integrated Vector Management (IVM) in 2006. The acceptability of
indoor residual spraying is related to whether householders perceive it as beneficial (Rodriguez et
al., 2006). According to Tanser in his literature stated that the evidence from randomized
comparisons of IRS versus no IRS confirms that IRS reduces malaria incidence in unstable malaria

settings (Tanser et al., 2010).

2.3.3 Intermittent Preventive Treatment in Pregnancy (IPTp)

Pregnant women who carry the malaria parasite may be at risk for serious problems that harm their
own health, compromise the health of the fetus, and increase the likelihood of adverse pregnancy
outcomes such as stillbirth, spontaneous abortion, and low birth weight. IPTp-SP is recommended
by the World Health Organization (WHO) for all pregnant women at each scheduled antenatal care

(ANC) visit until the time of delivery, provided that the doses are given at least one month apart.

As a protective measure, in 2001, the Federal Ministry of Health recommended that pregnant
women receive intermittent preventive treatment (IPT) of malaria during pregnancy using two
doses of sulphadoxine-pyrimethamine (SP). The 2010 Nigeria Malaria Indicator Survey reported

that only 15% of women who had given birth in the two years preceding the survey had received

9
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even one dose of SP during their ANC visits, less than a third of the number who attended ANC
with a skilled provider (Udonwa et al., 2010).

Studies revealed that few pregnant women adhere to the recommended two-dose course (Akinleye
et al., 2009; Udonwa et al., 2010; Onwujekwe et al., 2012). Low IPTp use puts women at risk of
malaria in pregnancy and its adverse outcomes like anemia, spontaneous abortions, prematurity or
low birth weight (Okpere et al, 2010). Knowledge of prophylaxis for malaria prevention is
assoclated with SP-IPTp use in south-west Nigeria (Akinyele, 2011). A studies showed that

coverage of [IPTp has remains far below target in many countries including Nigeria (Onoka et al.,
2012).

2.4  FACTORS AFFECTING PREVALENCE OF MALARIA
The analytical framework for the study of malaria prevalence determinants in developing countries
has been documented (Adam et al.,, 2005). There are factors that influence malaria prevalence,

some of the factors include: Age, Education, Place of residence and Socioeconomic Factors.

Risk of malaria infection is greatly increased by age, malaria prevalence was observed to decrease
as age increased (Adam et al., 2005). Children below age five specifically infant that are one year
and below are likely not to have built significant immunity to the harmful form of malaria. Also.
pregnant women with limited immunity are much more likely to give birth to a child of low birth
weight with higher risk of dying from malaria. According to Agumo and Oyibo (2009). pregnant
women of maternal age is at the greatest risk of having malaria infection. Sani (2015) demonstrated
that infection rates are higher in women In their first and second pregnancies, with lower rates in

later pregnancies.

The zone of residence (rural or urban) is an important determinant for malaria and appropriate use
of malaria preventive methods. Urbanization, with its profound changes in the socio-economic and

physical landscapes, has contributed to reduced malaria transmission in many malaria-endemic
countries, Adaptation of mosquito species to the urban environment—for example, to heavily

polluted breeding sites and more modest water volume requirements—has been reported (De Silva

10
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and Marshall, 2012). A study in Nigeria, (Uzochukwu et al., 2008) revealed that mothers in rural

areas reported more imalaria in children than their counterparts from the urban areas.

Malaria transimission is generally higher in rural than urban Africa, and there are close links
between malaria and agriculture, including intense farming, terracing, irrigation and drainage
(Basurko et al., 2013). A study revealed that malaria is a disease of the rural people, particularly

the rural poor and this implies that rural poverty may be a reason for the higher malaria cases
among the rural under-five children compared to their urban counterparts (Fernando et al., 2003).

More children from the rural areas had malaria cases than children from the urban areas (Nyarko

et al., 2014).

Education is related to illiteracy and lack of access to information. Several studies revealed that
educational backgrounds of people affect their habits positively (Sharma et al., 2008; Carlsson et
al., 2013). Education influenced malaria prevention and control practices. Lack of proper
education increase chance of malaria if communities are not aware of the signs, symptoms and risk
factors for malaria, they cannot protect against or treat its symptoms. Level of education is a

predictor of the type of help first sought when a child has fever.

Mothers with no formal education or primary only are not likely to visit a health facility first
compared to mothers with secondary education (Worrall et al., 2002). A study in Southeast Nigeria
showed that higher levels of education were associated with improved knowledge and practices in
relation to appropriate prevention and treatment strategies (Dike et al., 2006). Also, a study that
was based on participants’ clinical history indicate that illiterate pregnant women in Nigeria had

the highest prevalence rate of malaria (Adefioye et al., 2007).

Women tend to have lower educational and literacy level than men, this may affect their ability to
recognize the signs and symptoms of malaria and their knowledge of available treatment.
Prevalence of malaria and parasite density among pregnant women in the area decreased
proportionately with the increase in education level (Agomo et al., 2009). It was observed that

non- educated pregnant women had the highest prevalence rate, while those with a tertiary level

of education had the lowest prevalent rate of malaria (Agomo et al., 2009).
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Malaria is a disease of poverty because wealth could protect people from malaria infection
(Messina et al., 201 1). Malaria prospers most where human societies have prospered least and this
suggest that malaria and poverty are closely related (Sach, 2002). Low socio-economic status Is
assoclated with the risk of malaria parasitaemia compared to higher status. A study in the
socloeconomic development against malaria reported that poorer households are not just more
susceptible to disease but are also more vulnerable to the costs of disease, which might worsen the

destitution, also, children with low socioeconomic status are more prone to malaria than those with

higher socioeconomic status within the same locality (Tusting et al., 2013).

Higher socioeconomic status has been found to be significantly positively associated with ITN
use, intermittent preventive treatment in pregnancy (IPTp) and ACT coverage and use (De et al.,
2013). According to Kyu who stated that people with higher socioeconomic status are likely to
have all these than their low socioeconomic status counterparts: (a) higher levels of education and
awareness of malaria prevention. (b) Ability to purchase antimalarial drugs that would reduce
malaria infection rate and (c) access to good health care services and living 1n a good housing

conditions (Kyu et al., 2013).

2.5 APPLICATION OF OAXACA BLINDER DECOMPOSITION IN MEDICINE

The Oaxaca Blinder decomiposition is a technique that decomposes differences between any two
groups, it has been used extensively in explaining wage differentials between males and females,
immigrants and natives, blacks and whites workers. The logic behind the Oaxaca decomposition
is that it explain the difference in the outcome between two groups into two parts, a part that is
explained by the difference in the level of the determinants. such as income or education level. and

a part that is explained by the difterence in the eftect of the determinants on the outcome variable.

Oaxaca Blinder decompositions have been carried out using linear regression models with the
property that such models fit exactly at the mean of the sample, the approach has also been used
for binary, ordered and count models (Fairlie, 2003; Bauer, 2008). This methodology has been

extensively applied in labor economics to analyzed wage differentials (Madden, 2008). It is
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gaining popularity in health research (Le Cook, 2009) such as nutrition status, HIV/AIDS status,

immunization, child mortality.

Reports in medical literature suggests that OBD is suitable for decomposition of child nutrition

status (Uthman, 2009; Cavatorta et al., 2015). In Egypt, Jordan and Yemen, Ahmad et al. (2016)
decompose the rural-urban differences in child malnutrition into two components one that is
explained by differences in the level of the determinants, and another component that is explained
by differences in the effect of the determinant on the child nutritional status. Oaxaca Blinder
decomposition was applied to decompose the change in health status in Catalonia from 1994 to

2006 for every sex and age group (Altes, 2011). Epo et al. (2011) applied Oaxaca Blinder

decomposition technique to explain poverty and inequality trends in Cameroon.

Oaxaca blinder decomposition was applied to factors contributing to child mortality reductions in
142 low and middle income countries between 1990 and 2010 (Bishai et al., 2014). Poulami
Chatterjee (2014) decompose the gender gap in full immunization among children of age one to
two years. Poulami Chatterjee used OBD to quantify the amount of discriminating behavior
contributing to this gap in immunization between two genders. Sebastian et al. (2015) decomposes

socioeconomic inequalities in functional somatic symptoms by social and material conditions in

Sweden.

l{osseinpoor et al. (2012) modeled the gender differences in health using OBD technique

partitioned the differences in health between women and men into an ‘“‘explained” component that
arises because men and women differ in social and economic characteristics, and an “unexplained”
component due to the differential effects of these characteristics. Haddad used OBD technique to
explore the sources of the health difference between tribal and non-tribal groups. explaining the

part of the health gap due to group differences in the distribution of health determinants and the

part due to differences in the effects of these determinants (Haddad et al., 2012).

Powers et al. (2011) decomposed the gender differences in HIV/AIDS prevalence in each country

and time period into the part attributable to differences in the distribution of characteristics between

men and women and the part due to difterences in the effects of these characteristics on HIV

prevalence. Gbemisola Oseni (2014) utilizes the Oaxaca-Blinder decomposition method to
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decompose gender differentials in agricultural production in Nigeria. Oaxaca-Blinder
decomposition were used to determined factors affecting access to safe toilet factlities in Nigerian
households and also investigates the factors responsible for rural-urban disparity in accessing safe

toilets among Nigerians (Abdu et al., 2015).

Oaxaca Blinder decomposition was applied to investigate determinants of regional income
disparity in rural Vietnam (Takahashi, 2007). Dulton in one of hisresearch applied Oaxaca Blinder
to study regional disparities in obesity in Canada (Dulton, 2011). Miller and Sarpong (2011)
decomposes the racial-ethnic differences in childhood asthma treatment. OBD technique was used
to analyze racial disparities in birth outcomes (Lhila, 2012). Adewara etal. (2014) applied Blinder-
Oaxaca decomposition to determine the degree of health risk between the rich and the poor in the

urban and rural areas in Nigeria. Njau et al. (2014) applied Oaxaca Blinder decomposition to

investigate the relationship between maternal education and childhood malaria infection rates in

settings with relatively high malaria transmission.




CHAPTER THREE

METHODOLOGY

3.1 STUDY AREA

Nigeria Is the seventh most populous in the world and the most populous nation in Africa and the
14th largest in land mass. The territorial boundaries are defined by the republics of Niger and Chad

in the north, the Republic of Cameroon on the east, and the Republic of Benin on the west. Nigeria
has an area of 923,768square kilometers and lies between latitudes 4°16' and 13°53" north and
longitudes 2°40' and 14°41' east. Nigeria is bordered by approximately 850kilometres of the
Atlantic Ocean to the south, stretching from Badagry in the west to the Riodel Rey in the east.

Nigeria comprises of 36states with a Federal Capital Territory (FCT), these states are grouped into
six geopolitical zones: North Central, North East, North West, South East, South-South and South
West. It has 774 constitutionally recognized local government areas (LGASs) and an estimates of
374 ethnic groups. The major ethnic groups are Hausa/Fulani, [gbo and Yoruba which account for

about 68%, Edo, Ebira ljaw, Ibibio, Kanuri, Nupe and Tiv account for 27% and other minority

ethnic groups made up of 5%.

3.2 STUDY DESIGN
This study was a retrospective analysis of data from 2003 and 2013 National Demographic Health

Survey (NDHS).

3.3 STUDY POPULATION
The population for the 2003 and 2013 NDHS constitutes females aged 15-49 years and males aged

15-59 years in Nigeria. Children under-five years of age are the study population.

3.4 SAMPLING FRAME AND TECHNIQUE

The sample for 2003 NDHS was a two-stage stratified sample. The sample frame for this survey
was the list of enumeration areas (EAS) developed for the 1991 population Census. Nigeria was
divided into 36 states. Each state was subdivided into local government areas (LGASs) and cach

LGA was divided into localities. Each locality was subdivided into enumeration areas (EAs). The
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list of approximately 212,080 EAs, with household and population information (from the
1991census) for each EA, was evaluated as a potential sampling frame for the 2003 NDHS.
The EAs are grouped by states, by LGAS within a state, and by localities within an LGA, stratified

separately by urban and rural areas.

The sample for the 2013 NDHS was a stratified sample, selected independently 1n three stages

from the sampling frame. The primary sampling unit (PSU), referred to as a cluster for the 2013
NDHS is defined on the basis of Enumeration Areas from the 2006 populiation census.
Stratification was achieved by separating each state into urban and rural areas. In the first stage,
893 localities were selected in each sampling stratum. In the second stage, one EA was randomly

selected from most of the selected localities with an equal probability selection, in total, 904 EAs
were selected. The resulting list of households served as the sampling frame for the selection of

households in the third stage, a fixed number of 45 households were selected in every urban and

rural cluster through equal probability systematic sampling based on the household listing.

3.3 DATA SOURCE AND SAMPLE SIZE
The data for this study were extracted from the children recode file of the 2003 and 2013 Nigeria
Demographic Health Survey. The sample size for the children under-five was 2504 in 2003, 26834

in 2013 and 33838 for the two years.

3.6 DATA COLLECTION
NDHS 2003 and 2013 surveys make used of three questionnaires, which include: the Household

Questionnaire, the Woman’s Questionnaire, and the Man’s Questionnaire. The model

questionnaires reflect relevant issues such as fertility and family planning, domestic violence, child

mortality, children’s nutritional status, the utilization of maternal and child health services, and

knowledge and attitudes towards HIV/AIDS family planning. Information on relevant background

characteristics was collected. Data on the age and sex of household members in the Household
| Questionnaire were used to identify women and men who were eligible for individual interviews.

The Women’s Questionnaire was used to collect information from all women age 135-49.
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3.7 STUDY VARIABLES

The variables in this study are:
3.7.1 Outcome Variable

The outcome variable 1s this study is malaria but the occurrence of fever was used as a proxy for
malaria infection. The occurrence of malaria was defined as occurrence of fever in the last two

weeks and was coded as: Yes-1 and No- 0.

3.7.2 Explanatory Variables

The choice of explanatory variables was based on literature on factors influencing occurrence of
malaria (Agomo et al, 2013; Zuwaira et al, 2013; Aderibigbe et al, 2014). It consists of Child’s

age, Sex of child, Place of residence, Mother’s education, Wealth index, Insecticide Treated Net

(I'TN), Children under-five slept under ITN night before survey. The explanatory variables that are

categorical are coded in the table below:

CODING OF VARIABLES

S/No Variables Coding
] Child’s Age (Months) —[o-11
11-23 |
24-35
36-47
48-59
p) Child Sex Male

—_— ey

Female

53 " Place of Residence Urban

| Rural i
i

4 Mother’s Education | None

|

!

, | Primary i
|
:

Secondary/Higher

5 T Wealith Index Poorest o]
K

Poorer

Middle

17

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




| [Richer =
Richest
6 Ownership of ITN 1EYes |
No |
7 [Children under-five slepﬁ Yes SR

under ITN last night before | No

survey

L =

3.8 DATA MANAGEMENT AND ANALYSIS

Data was extracted from the NDHS 2003 and 2013 dataset, the data was cleaned and the missing
values was handled by using complete case analysis (listwise deletion) and weighted using SPSS
version 20. The two dataset were merged together in SPSS so as to form a single data and was then
transferred to STATA in which descriptive analysis, logistic regression and Oaxaca Blinder

decomposition were carried out and R statistical software was used to generate the chart.

Descriptive statistics (frequencies and proportions) was used to summarize malaria prevalence and
it factors. Percentage change in both outcome and explanatory variables between 2003 and 2013
was estimated. Logistic regression was used to explore factors associated with malaria among
children under five. A multivariate OBD decomposition technique was used to partition changes
in malaria prevalence into two components- contribution of changes in determinants and changes

in the coefficient of determinants.

2013 percentage—2003 percentage

Percentage Change = x 100

12003 percentage

coefflcients of each varlable

Percentage contribution = X 100 (Uthman, 2009; Kumar and

total coef ficients

Singh, 2013).

_._- _ -
—— e M _
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3.9 LOGISTIC REGRESSION

Logistic regression is a special case of the generalized linear model that is similar to linear
regresston which i1s widely used in health research. Logistic regression Is a type of regression
model where the dependent variable is categorical. It is used to estimate the probability of a binary
response (a variable that can take only two values like occurrence or non-occurrence of an event)

based on one or more independent variables using a logistic function.

Assumptions of Logistic Regression

The model of logistic regression is based on different assumptions that should not be violated

before it can be applied.

. The response variable must have two possible outcomes (I=healthy; 0=sick)

2. The model should have little or no multicollinearity that is, the explanatory variables

should be independent from each other.

3. A large sample size Is required.
4. Assumptions of chi-square test must be satisfied.
5. There should be a relationship between the response variable and explanatory variables.

Logistic Regression Model

Logistic regression model can be written just as the simple linear regression model in the form:
Y:ﬁﬂ-‘l'ﬁlf‘{] -+-ﬁ2X2+,83X3+"‘+Bpo il

Where,

Y is the response variable which is dichotomous
B’s are the coefficient of the explanatory variables

X's are the explanatory variables

The logit link function can be used to transform a linear regression to make it fit for probabilities

because its output always takes values between zero and one. Therefore, Y can be expressed as

19

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



logit (p) where p is the probability of occurrence of an event. In this study, the event of interest is

the occurrence of malaria.

The logit transformation is written as the log of odds:

probability of occurence of malaria

odds =

.2

D
probability of non—occurrence of malaria 1-p
Odds vary on a scale of (0, o), which makes the log of odds to vary on a scale of (-, ). This
implies that an additive unit change in the value of an explanatory variable bring about a change

in the odds by a constant multiplicative amount.

Taking the exponential of the model, this now become:

Efﬂgif (P) — Gdds — (.1.%5) - eﬁﬂ-"ﬁlxl+ﬁ2X2+ﬁ3X3+“*+Bpxp AT, 4

Let logit (p) = z, then equation 4 can be re-written as:

el = (_B_.) — eBotB1X1+B2X2+(3X3++[pXp 5
1-p

The inverse of the logit function is the logistic function, so equation J is:
Z

p== 0

1+e¥

3. 10 OAXACA BLINDER DECOMPOSITION

Oaxaca Blinder decomposition is a statistical technique that allows the decomposition of outcome
variables between two groups into a part thatis explained by differences in observed characteristics
and a part attributable to differences in the estimated coefficients based on a regression model. The
Blinder-Oaxaca decomposition technique is especially useful for identifying and explaining the
separate contributions of group differences in measurable characteristics, such as education, age,

sex, utilization of ITN, residence, and region, to occurrence of malaria in outcomes.

The technique Is easy to apply and only requires coefficient estimates from linear regressions for
the outcome of interest and sample means of the independent variables used in the regressions.
The aim of the Blinder-Oaxaca decomposition Is to explain how much of the difference in mean

outcomes across two groups is due to group difterences in the levels of explanatory variables, and
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how much is due to differences in the magnitude of regression coefficients (Oaxaca 1973; Blinder

1973).

Multivariate Oaxaca Blinder decomposition is a statistical technique used to partition the
difference in mean responses between groups or over time into components that reflect the
difterence in the mean levels of model predictors and difference in the effects of those predictors

across groups or over time. Multivariate decomposition provides more detail by assessing the

relative contribution of specific covariates to these components.

3.10.1 Twofold Decomposition
In Oaxaca blinder decomposition, regression model is been fit for two groups. There are two

groups in the model which are year 2003 and 2013. The regression model for the two groups are:

Y2003 = a + BX3003 + € s l
Y2013 =.0 + BX2013 + € o 2
Where,

Y2003 and Y013 are the occurrence of malaria in year 2003 and 2013 respectively

a Is an intercept term or constant

B is the coefficient of the explanatory variables

X2003 and Xag13 are the vector of explanatory variables tor year 2003 and 2013 respectively.

£ 1s a residual term

The 2013 survey is assumed to have a higher mean of Y and the 2003 have a lower mean value of
Y than 2013. The change between the mean outcomes of the two groups

Y2013 — Y2003 = X2013»32013 - X200352003 — 3

Subtract and then add X,003/82013 IN equation 3

Y2013 — Y2003 = X201382013 — %200382013 + X200382013 — X200382003 Ve 4

?2013 - 72003 = (szs o 22003)52013 + )?2003 (B2013 — B2003) e 5

The first term in the right hand side of the equation is the explained part called *“Decomposition
effect” since it reflects differences in the distribution of X's between the two groups, where the
second term is the unexplained part called Coefficient Components *“C’* that retlects differences in

the B’s i.e in the way X's affect malaria.
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3.10. 2 Threefold Decomposition

[n the context of a linear regression, the mean outcome for Group G€ {2003,2013} can be

expressed as Y =% Gﬁa, where X contains the mean values of explanatory variables and S, are
the estimated regression coefficients. Hence, AY can be rewritten as the mean difference between

equation | and 2:

Y2013 — Y2003 = X201352013 - X2003ﬁ2003 e 6

This expression can in turn be written as the sum of the following three terms:

AY = (X2013 — X2003)B2003 + )_(2013(32013 G 32003) + (X2013 — )?2003)(5’2013 v .5’2003) e 7
The first term on the right hand side of equation 7 iIs the explained part called “Decomposition
Effect” or *“*Endowment term”, the second term and the third term are the unexplained part called
“Coefficient term” and “‘interaction term’’ respectively.

The endowments term represents the contribution of differences in explanatory variables across
groups, and the coefficients term is the part that i1s due to group differences in the coefficients.
Finally, the interaction term accounts for the fact that across group differences in explanatory

variables and coefficients can occur at the same time.
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CHAPTER FOUR
RESULTS

4.1 MALARIA PREVALENCE AND ITN UTILIZATION AMONG CHILDREN
UNDER-FIVE

The total record of children under-five available in this study was 5204 in year 2003 and 28634 in
year 2013. Figure 1 shows the change in malaria and ITN. Childhood malaria was more prevalent
In year 2003 (31.8%) than year 2013 (13.1%). This translates into about 59% decrease in the
prevalence of malaria for over a period of ten years. There was a reasonable increase in the

ownership of insecticide treated nets (ITN) between the two years (383%). Similarly, utilization

of ITN increased by approximately 221% from 7.0% in 2003 to 22.5% in 2013.
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Figure 1: Percentage change in prevalence of malaria and ITN.
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4.2 BACKGROUND CHARACTERISTICS OF CHILDREN WITH MALARIA

Table | shows the percentage change of malaria prevalence according to selected background
characteristics. Childhood malaria was more prevalent among children aged 12-23 months (25.5%
in 2003 and 28.4% 1n 2013), followed by children aged 0-11months (25.6% in 2003 and 21.5% in

2013) with a decrease in the prevalence of malaria by 17.2% between the period of ten years.

Children aged 48-59 months had the lowest proportion of malaria (11.6% in 2003 and 13.2% in
2013).

Prevalence of malaria was high among children whose mother had no formal education (53.2% in
2003 and 46.4% in 2013) with 12.8% decrease between the two years. While there was an increase

of 36.9% of malaria prevalence among children whose mothers had secondary/higher education

(23.6% in 2003 and 32.3% in 2013).

Malaria was most prevalent among children in rural area (68.2% in 2003 and 68.2% in 2013) with
no change in malaria between the two years. About one-quarter (25.2% in 2003 and 24.2% in
2013) of children in the poorest wealth quintile had malaria compared to their counterparts in the

richest wealth quintile (13.0% in 2003 and 12.2% in 2013) which yielded a 6.2% decrease in

malaria prevalence.
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Table 1: Percentage change of malaria prevalence according to selected background

characteristics
Factors Malaria in 2003 (%) Malariain 2013 (%) Percentage Change
' Child’s Age (Months) BT
0-11 411 (25.6) 783 (21.2) -17.2
12-23 409 (25.5) 1049 (28.4) 1.4
24-35 330 (20.6) 748 (20.3) -1.5
36-47 267 (16.7) 622 (16.9) 1.2 |
48-59 186 (11.6) 489 (13.2) 13.8
Child’s Sex
Male 818 (51.0) 1902 (51.5) 1.0
Female 785 (49.0) 1789 (48.5) -1.0
Maternal Education
No Education 852 (53.2) 1711 (46.4) -12.8 u
Primary 373 (23.3) 786 (21.3) -8.6
Secondary/ Higher 378 (23.6) 1194 (32.3) 36.9 ’f
Residence }
Rural 1093 (68.2) 2518 (68.2) 0 '
Urban 510 (31.8) 1173 (31.8) 0 !
Wealth Index /
Poorest 404 (25.2) 892 (24.2) -4.0
Poorer 358 (22.3) 912 (24.7) 10.8 /
Middle 324 (20.2) 807 (21.9) 8 4 |
Richer 309 (19.3) 629 (17.0) -11.9 ’
Richest 208 (13.0) 451 (12.2) -6.2
Ownership of ITN 243 (15.2) 2593 (70.3) 362.5
Utilization of ITN 114 (7.5) 819 (22.5) 212.5
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4.3  LOGISTIC REGRESSION ANALYSIS OF FACTORS INFLUENCING
PREVALENCE OF MALARIA IN 2003

A multivariate logistic regression was carried out to explore the factors influencing prevalence of
malaria among children under five. Children aged 12-23 months were 39% more likely to have
malaria than children aged 0-11 months (OR =1.39,p <0.001), while the children in 24-35 months

age group were 7.0% at higher risk of having malaria than their counterparts in 0-11 months age

group (OR = 1.07 p = 0.445). Children between age 36-47 months were 26% at lower risk of
having malaria compared to children between age 0-11 months (OR = 0.74, p = 0.001). Also,
children that are between age 48-59 months were 41% (OR = 0.59, p < 0.001) less likely to have

malaria compared with children that are 0-1 1 months old.

Female children were 2.3% at higher risk of having malaria than their male counterparts. Children
living in the rural areas were 37% (OR = 1.37, p <0.001) more likely to have malaria than children
in the urban areas. Children whose mothers had no formal education were 40% (OR = 1.40, p
<0.001) more likely to have malaria than children whose mothers had secondary/higher education,
while, children whose mothers had primary education were 14% (OR = |.14, p = 0.144) at higher

risk of having malaria than children whose mothers had secondary/higher education.

Children in the poorest wealth quintile were 17% at higher risk of having malaria than children in
the middle wealth quintile (OR =1.17, p = 0.097), while, children in the poorer wealth quintile
were 7.0% (OR = 1.07, p=0.493) more likely to have malaria than their counterparts in the middle
wealth quintile. Also, children in the richer wealth quintile were 7.0% less likely to have malaria
compared to those in the middle wealth quintile (OR = 0.93, p = 0.424), while, children in the

richest wealth quintile were 37% (OR = 0.63, p <0.001) at lower risk of having malaria compared

with children in the middle wealth quintile.
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while, children whose mothers had primary education were 14% (OR = 1.14, p = 0.144) at higher

risk of having malaria than children whose mothers had secondary/higher education.

Children in the poorest wealth quintile were 17% at higher risk of having malaria than children in
the middle wealth quintile (OR =1.17, p = 0.097), while, children in the poorer wealth quintile
were 7.0% (OR = 1.07, p =0.493) more likely to have malaria than their counterparts in the middie
wealth quintile. Also, children in the richer wealth quintile were 7.0% less likely to have malaria
compared to those in the middle wealth quintile (OR = 0.93, p = 0.424), while, children in the

richest wealth quintile were 37% (OR = 0.63, p <0.001) at lower risk of having malaria compared

with children in the middle wealth quintile.
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Table 2: Logistic Regression Analysis of Factors Influencing Prevalence of Malaria in Year

2003.

Factors OR 95% Conf. Int. P-value
Lower Upper |

Child’s Age (Months) = |

0-11° 1.00

12-23 [.39 1.1703 1.6523 <0.001° |

24-35 1.07 0.8970 1.2807 0.445

36-47 0.74 0.6176 0.8909 0.001° |

48-59 0.59 0.4787 0.7160 <0.001°

Child’s Sex

Male* 1.00

Female 1.02 0.9090 1.1522 0.702

Residence

Urban* 1.00

Rural .37 1.2105 1.5556 <0.001"

Maternal Education .

No Education .40 1.2099 1.6164 <0.001

Primary 1.14 0.9576 1.3447 0.144

Secondary/Higher® 1.00

Wealth Index ,

Poorest .17 0.9727 1.3950 0.097 |

Poorer 1.07 0.8872 1.2821 0.493 |

Middlet 1.00 ’}

Richer 0.93 0.7666 1.1183 0.424 |

Richest 0.63 0.5103 0.7678 <0.001°

Ownership of ITN |

No¢ [.00

Yes .16 0.9817 1.3744 0.081

Utilization of ITN

No¢ 1.00

W et 1.05 0.8314 1.3233 0.687

c=Rclerence category, *p< 0.05-
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4.4  LOGISTIC REGRESSION ANALYSIS OF FACTORS INFLUENCING
PREVALENCE OF MALARIA IN 2013

Children aged 12-23 months were 53% at higher risk of having malaria than children aged 0-1!
months (OR =1.53, p <0.001), while, children aged 24-35 months were 13% more likely to have
malaria than children aged 0-11 months (OR =1.13, p=0.024). Children aged 36-47 months were
13% (OR = 0.87, p = 0.013) at lower risk of malaria compared to children aged 0-11 months,
while, children aged 48-59 months were 30% (OR = 0.70, p <0.001) less likely to have malaria

compared to their counterparts aged 0-11 months.

Female children were 6.0% times more likely to have malaria than male children {OR = 1.06, p =
0.116). Children living in the rural areas were 12% (OR = 1.12; p = 0.003) more likely to have
malaria than their counterparts living in the urban areas. Children whose mothers had no education
were 7.0% at higher risk of having malaria than children whose mothers had secondary/higher
education (OR =1.07, p = 0.089), also, children whose mothers had primary education were I 1%
(OR = 1.11, p = 0.043) at higher risk of having malaria than children whose mothers had

secondary/higher education.

Children in the poorest wealth quintile were 2.0% at higher risk ot having malaria than children in
the middle wealth quintile (OR = 1.02, p = 0.650). while, children in the poorer wealth quintile

were 1.0% (OR =1.01, p=0.938) more likely to have malaria than their counterparts in the middle

wealth quintile. Also, children in the richer wealth quintile were 19% less likely to have malaria

compared to those in the niiddle wealth quintile (OR = 0.81, p <0.001), while, children in the
richest wealth quintile were 35% (OR = 0.65, p <0.001) at lower risk of having malaria compared

with children in the middle wealth quintile.
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Table 3: Logistic Regression Analysis of Factors Influencing Prevalence of Malaria in year

2013.

Factors OR 95% Conf. Int, P-value
Lower Upper

Child’s Age (Months) =
0-11° 1.00
12-23 1.53 1.3807 1.6878 <0.001 "
24-35 1.13 1.0160 1.260]1 0.024° |
36-47 0.87 0.7756 0.9705 0.013 |
48-59 0.70 0.6195 0.7867 <0.001 "
Child’s Sex
Male® 1.00
Female 1.06 0.9863 1.1328 0.116
Residence
Urban® 1.00
Rural .12 1.0375 1.2033 0.003°
Maternal Education
No Education .07 0.9895 1.1592 0.089
Primary .11 1.0031 1.2169 0.043°
Secondary/Higher* 1.00
Wealth Index
Poorest .02 0.9240 1.1350 0.650
Poorer 1.01 0.9064 1.1121 0.938
Middie© .00
Richer 0.81 0.7246 0.9060 <0.001°
Richest 0.65 0.5737 0.7328 <0.001°
@®wnership of ITN
No€ .00
Yes 1.19 1.1002 1.2795 <0.001°
Utilization of ITN
No© 1.00
Yes 0.99 0.9193 1.0862 0.986

c=Reference category, *p< 0.05
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4.5 OVERALL DECOMPOSITION MODEL OF MALARIA PREVALENCE AMONG
CHILDREN UNDER-FIVE,

To investigate the contribution of selected factors in explaining the difference in the prevalence of
malaria between year 2003 and 2013, Oaxaca Blinder decomposition analysis was used. The
change in malaria prevalence was decomposed into three parts; the first part is known as the
decomposition effect which 1s due to differences In the distribution of the determinants between
year 2003 and 2013. The second part is the coefficient effect which is the part due to differences

In the coefficients of these determinants between the groups, and the third part is the interaction

effect which is the interaction between decomposition effect and coefficient effect.

The overall decomposition model showed that prevalence of malaria was 0.3188 (p < 0.001) in
year 2003 and 0.1309 (p < 0.001) in year 2013 with a difference of 0.1879 (p < 0.001) .Figure 2
shows the difference of each determinant (decomposition effect) between year 2003 and 2013
which accounted for 4.7% of the observed reduction in malaria (p < 0.001) and the change in

impact of each determinant (coefficient) of malaria accounted for approximately 95.3% of the

decrease in malaria for the period of ten years. While the interaction effect was marginal and

insignificant.
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Table 4: Overall Decomposition Model Results of Malaria Prevalence among Children

Under-Five between 2003 and 2013 in Nigeria.

Coefficient  Stand. Error 95% Conf. Int. P-value
Lower Upper
2003 Survey 0.3188 0.006605 0.3058 0.3317 <0.001°
2013 Survey 0.1309 0.002022 0.1269 0.1348 <0.001°
Difference 0.1878 0.006908 0.1743 0. 2014 <0.001"
Determinants 0.0098 0.002318 -0.0143 -0.0052 <0.001"
Coefficients 0.1991 0.013055 0.1735 0.2247  <0.001° |.
[nteraction -0.0014 0.011311 -0.0236 0.0206 0.896
*p< 0.03.
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Percentage Contribution

s Determinant s Coeeficient

Figure 2: Percentage contribution of determinants and coefficients to the decline in malaria

prevalence.
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4.6 CONTRIBUTION OF EACH DETERMINANTS TO MALARIA PREVALENCE
AMONG CHILDREN UNDER-FIVE.

Table 5 shows the contribution of each determinant to the change in malaria over time. The
Positive percentages show a positive contribution to the difference in malaria between year 2003
and 2013. Ownership of I'TN was the largest factor explaining the difference in malaria prevalence

of about 92% between the two years (p < 0.001). Also, utilization of ITN accounted for 13.3% of

the observed reduction in malaria (p = 0.0453).

In the observed reduction in malaria, child’s age accounted for 9.7% (p < 0.001) to the change in
malaria prevalence. Child’s sex has the lowest contribution of 0.1%. Residence contributed
approximately 4% to the observed reduction in the prevalence of malaria between the two years

(p =0.013). Maternal primary education contributed 5.9% to the difference in malaria (p = 0.004),

while, maternal secondary/higher education contributed -14.0% (p < 0.001) to the observed

difference in malaria between the two years.

Wealth index accounted for -10.7% of the difference in malaria with children in the poorer wealth
quintile contributing 1.2%, while, children in the middle wealth quintile contributed 0.7%, children

in the richer wealth quintile contributed -4.3% and children in the richest wealth quintile

contributed -8.3% (p = 0.043) to the observed reduction in the prevalence of malaria between the

two years.
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Table 5: Contribution of each determinants of malaria prevalence among children under-

five between 2003 and 2013 in Nigeria.

Factors Coefficient  Stand. Error 95% Conf. Int. P-value %
Lower Upper Contribution
Child’s Age 0.00114 0.00029 0.0005 0.0017  <0.001° 9.7
Child’s Sex
Male€
Female 0.00001 0.0001 -0.0001 0.0001 0.789 0.1
Residence
Urban®
Rural 0.0005 0.00019 0.0001 0.0008 0.013 4.0
Maternal Education
None® |
Primary 0.0007 0.00024 0.0002 0.0012 0.004° 5.9
Secondary/Higher -0.0016 0.00040 -0.0024 -0.0008  <0.001° -14.0
Wealth Index
Poorest*
Poorer 0.00014 0.00012 -0.0001 0.0004 0.218 |.2
Middle 0 00008 0.00011 -0.0001 0.0003 0.457 0.7
Richer -0.0005 0.00031 -0.0011 0.0001 0.099 -4.3 L
| Richest -0.0001 0.00048 -0.0019 -0.0001 0.043" -8.3
- Ownership of ITN 1l
No°
Yes 0.0107 0.00242 -0.0155 -0.0059  <0.001" 91.7
Utilization of I'TN ,
No° |
Ves 0.0016 0.000775 0.00003 0.0031 0.045° 13.3
Total 0.01168 g 100
: c=Reterence category, *p< 0.05.
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4.7 CONTRIBUTION OF DIFFERENCES IN THE EFFECT OF THE
DETERMINANTS OF MALARIA AMONG CHILDREN UNDER- FIVE.

Table 6 shows the part of the decomposition that is due to differences in the effect of each
determinants (coetficient effect) over time. The Change in coefficients effects accounted for 95.9%
of the change in malaria between the two years. Coefficient of residence had the highest
contribution of 15.7% of the change in malaria prevalence (p = 0.002). Coefficient of child’s age

accounted for 5.8% and coefticient of child’s sex accounted for 0.9% of the change in prevalence

of malara.

Coefticient of maternal education contributed 15.5% with children whose mothers had primary
education contributed 5.4% (p=0.001) and coefficient of children whose mothers had
secondary/higher education contributed about 10% (p < 0.001). Coethicient of wealth index
accounted for approximately 10% of the ditference in malaria in which the richer category
contributed about half (5.2%) of this contribution (p =0.009) and the richest contributing
approximately 4% to the change in the prevalence of malaria. Coefficient of ownership of ITN
contributed 1.4% to the change in malaria prevalence, also, the coefficient of utilization of I'TN

contributed 1.7% to the change in the prevalence of malaria between the two years.
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Table 6: Contribution ol Differences in the Effect of the Determinants of Malaria among

Children under- Five between 2003 and 2013 in Nigeria.

e ——

Factors Coefficients  Stand. Error 95% Conf. Int. _ P-value o,
Lower Upper Contribution
Child’s Age -0.0115 0.008 1 -0.0273 0.0044  0.158 58
Child’s Sex
Male®
Female 0.00182 0.0059 -0.0097 0.0134 0.758 0.9
Residence
Urban®
Rural 0.03118 0.0099 0.0116 0.0507 0.002° 15.7
Maternal
Education
None*®
Primary -0.0107 0.0032 -0.0169 -0.0045 0.001° -54
Secondary/Higher -0.0202 0.0058 -0.0315 -0.0089 <0.00}" -10.) |
Wealth Index i
Poorest* |
Poorer 0.00021 0.0040 -0.0076 0.0081 0.959 0.1 |
Middle 0.00184 0.0038 -0.0056 0.0092 0.626 0.9 Ef'
Richer 001029 0.0039 0.0025 0.0180 0.009 §.2 :
Richest 00786 0.0042 -0.0004 0.0162 0.063 3.9 ;'
Ownership of ITN *t
No* , ‘ ) ;
Yes 000271 00140 00302 00248 0.847 1.4 |
Utilization of I'TN ff
No* 5
Yes £0.0033 0.0063 0.0158  0.0089 0.582 1.7 |
Constant 0 19449 0.0222 01310 0.2379 <0.00]"° Q7 7
Toual 0.19912 el o e el R m:i i
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CHAPTER FIVE

DISCUSSION

5.1 CHANGES IN MALARIA PREVALENCE AND ITS DETERMINANTS

Our findings revealed that malaria prevalence has declined in the last ten years. This decline is not
surprising, going by the huge resources and interventions put forward by the RBM, NMEP
(national malaria eradication programme). Several studies have documented reduction in the
prevalence of malaria in African countries (WHO, 2009; Chizema et al., 2010; Mmbando et al.,
2010). In a study in Senegal, there was a decrease of 32% of malaria between 1996 and 2010
(Brasseur et al., 2011). Also, in Malawi, the proportion of malaria cases decreased by 50% from

2001 to 2005 (Roca-Feltrer, 2012). A study reported that malaria reduced by almost 85% in two

communities in Tanzania (Meyrowitsch et al., 2011).

Though this study revealed a decline in the prevalence of malaria, but malaria is still high in
Nigeria. This agree with studies in Nigeria which reported similar prevalence of malaria (Salako
et al.,, 2008). A study in the northern part of Nigeria revealed a prevalence of 56.9% of malaria
among under-five children in 2008 (Ikeh and Teclaire, 2008). Also, a study in North-western

Nigeria documented a prevalence of 11.7% among under five children in a general hospital (Umaru

and Uyaiabasi, 2015).

In this study, malaria prevalence was similar for both males and females which is in line with the
findings of other studies (Peterson et al., 2009; Baragatti et al., 2009; Danielle et al., 2016).

However, this contradict a study in North-western Nigeria reported that males had a higher
prevalence of malaria (Umaru and Uyaiabasi, 2015).

The findings also revealed that place of residence was associated with malaria, whereby, the
prevalence of malaria was higher in rural areas than the urban areas. This is consistent with study

conducted by Liu et al. (2000). Also, a study in south east Nigeria (Uzochukwu 2008) documented

that mothers living in the urban areas were more aware of malaria prevention than mothers in the

rural areas which results in high prevalence of malaria in rural areas than urban.
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In this Study,

disease Which may be associated to the fact that children were more likely to have received prompt

and effective treatment if their mothers had af least a secondary education. A study documented

that mothers that are educated may be open to advances in public health and medicine, more aware
of malaria symptoms and related health risks (Cleland and Van, 1998). Also, studies have shown
that there 1s a correlation between maternal education and children health (Desai and Alva, 1998)

as mothers who are educated tend to be more knowledgeable about health problems and how to
deal with them. Likewise, another study reported that the more educated a mother is, the less likely
forthe child to have malaria and this may be due to the fact that an educated mother will understand

information on malaria better and are more likely to implement the preventive measures they have

been taught (Chitunhu and Musenge, 2012).

Wealth index was associated with the prevalence of malaria in this study; malaria was higher
among the children from households in the lowest wealth quintile. This is in line with what other
studies have reported pertaining to wealth index and malaria morbidity (Sachs and Malaney 2002).
Several studies have documented that malaria is a disease of the poor and inadequate health care

facilities as well as poor economic status will increase vulnerability of the population to malaria

(Snow et al., 2003; Akazili et al., 2008; Chitunhu et al., 2012). Health status has been linked to

economic status of an individual (Stratton et al., 2008).

The proportion of households possessing mosquito net(s) and the proportion of children less than

five years of age who slept under a net are two of the key RBM bed net ownership indicators used
0 investigate the strength and weaknesses of monitoring malaria control (RBM, 2005). Utilization

of ITN is one of the most effective interventions of malaria (Lengeler, 2000).

Ownership of ITN has increased in several countries. (Dagne et al., 2008; Kolaczinski et al.,

2010).This study revealed that a large proportion of respondents and households owned ITN. This

Concurs with the findings from Uganda (Pullan et al., 2010) that also had high proportion of

ownership of ITN and is in line with studies by Okebe et al. (2014) and Danielle et al., (2016).

However, ITN coverage in this study fell short of the global target of 80% set in a 2005 World

Health Assembly resolution (WHO, 2005) and by the RBM.

This study showed that despite high awaeeship.afi TN/ Nigetit S ufitizalion ireman o w and

this is not associated with prevaléence of malaria in the logistic regression analysis. The lack of
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assoclation could be due to an inconsistent or Inappropriate use of ITN or maybe before a child

slept under the ITN, the child has been €xposed to mosquito bites. A study in Kenya reported high

possession of ITN with low usage (Atieli et al., 2011) and a study in South west Nigeria also

reported that ownership of ITN was high but proportion of sleeping under it was low (Aderibigbe

etal.,2014). Another studies also documented that ownership of ITN does not imply its utilization
(Hassan et al., 2008; Fetenne et al., 2009). This study contradict the results found in several studies

which reported that there was evidence of an association between utilization of ITN and malaria

prevalence (Wotodjo et al., 201)5).

2 DECOMPOSITION OF PREVALENCE OF MALARIA

In this study, Oaxaca blinder decomposition analysis was used to explain the changes -in the
prevalence of malaria in 2003 to 2013. This methods allows explaining the proportion of the
changes attributable to the changes in determinants, and also the part attributed to changes in the

eftect of the deteriinants between the groups (Uthman, 2009; Kumar, 2013).

The results of the decomposition shows that there is a decline in the prevalence of malaria that is
the prevalence of malaria is significantly lower among children under five in 2013 than in 2003 in
Nigeria. This was similar to several studies which reported decline in the prevalence of malaria
(Mmbando et al., 2010; Brasseur €t al., 2011). The results also showed that the changes in the

prevalence of malaria is mainly due to changes in the effect of the determtnants.

The apalysis revealed that the key factors that determined the prevalence of malaria are the
ownership of ITN and the utilization of ITN. This was in agreement with some studies which stated
that there was evidence of an association between utilization of ITN and malaria prevalence
(Wotodjo et al., 2015). Undoubtedly, these variables have remained important factors to consider

In implementing policies to reduce prevalence of malaria in developing countries like Nigeria.
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5.3 LIMITATIONS

In this study, there was a limitation of the choice of reference category in Oaxaca blinder

decomposition analysis where results pertaining to categorical variables in the model was sensitive
to which category 1s selected as the omitted or base category, this affect the ratio of the determinant
to the component of the differences (the determinant has a lower contribution to the coefficients).

5.4  CONCLUSION

This study decomposed prevalence of malaria in Nigeria. The results of this study revealed a
decline In the prevalence of malaria. Ownership of ITN and its utilization were the most

contributing factors to the observed decline in the prevalence of malaria among children under five
in Nigeria.

5. RECOMMENDATIONS

Health policy makers should make rural areas as targets for malaria intervention and control
programmes. Mother’s level of education should be enhance. More ettorts should be made in
promoting I'TN and its utilization should therefore continue. Oaxaca blinder decomposition should

be applied when researchers want to know the contribution of each factor to an outcome variable.
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