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Abstract
Malaria in pregnancy remains a public health challenge in Nigeria despite the fund
appropriation for malaria control. The health challenges of malaria in pregnancy vary
with populations and there is limited knowledge on the impact of the socioeconomic
status and health-seeking behavior on malaria in pregnancy in Nigeria. The objective of
this cross-sectional quantitative survey was to examine whether socioeconomic status and
health-seeking behavior predict malaria in pregnancy in Nigeria using the social
cognitive theoretical model. The data from a 2015 Nigeria Malaria Indicator Survey was
used in this study. Data were analyzed using chi-square, binary, and multivariate logistics
regression analyses. The study demonstrated that socioeconomic status (wealth
index/income [Poorest: OR 2.709, 95% CI 1.869-3.928, p 0.000; Poorer: OR 1.791, 95%
Cl11.256-2.555, p 0.00] and no education: OR 2.868, 95% CI1 1.761-4.671, p 0.000) made
significant contributions in predicting malaria in pregnancy. The research results also
showed that socioeconomic status is a predictor of health-seeking behavior (wealth
index/income [Poorest: OR 0.414, 95% CI 0.244-0.705, p 0.001], no education: OR
0.329, 95% CI 0.174-0.622, p 0.001 and primary education: OR 0.348, 95% CI 0.191-
0.636, p 0.001). Additionally, the study findings showed that malaria in pregnancy
determined the choice of formal health-seeking behavior by pregnant women (malaria in
pregnancy: OR 0.551, 95% CI 0.469-0.648, p 0.000). The results of this research might
guide Nigeria’s Ministry of Health to develop approaches on women empowerment that
would focus on socioeconomic status and health-seeking behavior of women such as

programs to improve women’s education and income generation.
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Chapter 1: Introduction to the Study

Malaria in pregnancy (MiP) is a serious public health challenge in Nigeria and
other Sub Saharan Africa countries where malaria is endemic. Each year, 30 million
pregnancies are threatened by malaria in endemic countries throughout Africa (National
Population Commission, [NPC], National Malaria Control Programme, [NMCP], & ICF
International, 2012). MiP is a major risk factor for pregnant women and their children in
Nigeria (Wogu, Nduka, & Wogu, 2013). In Nigeria, almost 50% of the population
(approximately 80 million people) experiences at least an incident of malaria with a
resultant 300,000 deaths per year (World Health Organization [WHQ], 2013). Pregnant
women are three times more susceptible to malaria and its effects than nonpregnant
women with consequent predisposition to complications in pregnancy such as neonatal
and maternal deaths (Chinweuba et al., 2017).

Adequate understanding of the impact of socioeconomic status (SES) and health-
seeking behavior on MiP will aid policy makers, government institutions and agencies,
governmental organizations, nongovernmental organizations (NGO), civil society
organizations (CSO), community-based organizations (CBO), opinion leaders and all
stakeholders, to take informed decisions towards malaria elimination among pregnant
women in Nigeria. It will redirect the policy makers’ over concentration on the proximal
causes of malaria to the distal but major causes of malaria. Furthermore, it will empower
pregnant women to understand the reason MiP persists despite their efforts to control the

vector. This study will bring to fore the need for all stakeholders to consider SES and
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health-seeking behavior in malaria control activities for a holistic intervention to control

malaria especially during pregnancy.

This chapter will provide a summary of the selected topic, a precis of research
related to the study topic, the background and appropriate literature about the theme of
the study. Chapter 1 includes the independent variables, dependent variable, covariates,
research questions, and hypotheses. It illustrates key definitions as well as the purpose of
the study, the study’s significance and the theoretical framework. A more robust
expression of the literature is in the next chapter.

Background

According to Dickinson, Randell, Kramer, and Shayo, (2012) the government and
other agencies that are involved in malaria control programs neglect the distal and
fundamental causes of malaria during the planning stages of malaria control
interventions. These often-disregarded variables, households’ and individuals’ SES, and
sociocultural behaviors form the primary causes of malaria disease risk and the resultant
impact on the health of people in developing countries (Dickinson et al., 2012).

Nigeria recorded a high Maternal Mortality Rate of 814/100,000 live births
(WHO, 2015a). MiP accounted for about 6,500 (11%) of these documented maternal
deaths (Federal Ministry of Health, 2012b; Kyu, Georgiades, Shannon, & Boyle, 2013;
United States Embassy Nigeria, 2011; Wogu et al., 2013). Even this estimate was
misleading as the accurate proportion of the burden of MiP remains underestimated
(Mbachu et al., 2017). A reliable estimate of MiP remains difficult due to lack of accurate

and good quality data (Desai et al., 2007). Most Sub Saharan Africa (SSA) countries,
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including Nigeria, use routine national reporting system such as Health Management

Information System (HMIS), District Health Information System, (DHIS2), and
Integrated Disease Surveillance & Response, (IDSR), datasets to estimate the number of
women that are affected by the adverse effects of MiP and the population at risk (Desai et
al., 2007). Adopting this approach to estimate the burden of MiP ignores important data
such as unidentified and unreported pregnancies which includes pregnancies that never
attended antenatal care (ANC) clinics, pregnancy losses and pregnancies that were
attended to by unskilled birth attendants especially in rural settings (Desai et al., 2007).
There are also uncaptured data of pregnant women who seek care in traditional medicine
vendors’, herbalists’ and religious homes in rural Nigeria among women of low SES.

The global success achieved by reducing the transmission of malaria in endemic
countries by 5 million cases in 2015 was transient as more cases were recorded in 2016
(216 million cases) than the previous year (WHO, 2017a). Researchers have linked the
identified disparity in seeking formal health care by urban and rural women to SES
differences (Nigeria Demographic and Health Survey, [NDHS], 2013). Furthermore,
scholars have also associated various sociocultural, socioeconomic, behavioral and
environmental factors with the persistent occurrence of malaria in children below five
years (Adefemi, Awolaran, & Wuraola, 2015; Donovan, Siadat, & Frimpong, 2012).
However, the area of research that is still unclear is the influence of socioeconomic and
behavioral variables on MiP in Nigeria. The results of this study may fill the existing gap
in examining the impact of SES and health-seeking behavior on the occurrence of MiP in

Nigeria.
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This research may further clarify the ambiguous outcome of some studies on the

association of SES on malaria at micro level (Sonko et al., 2014). It will further establish
the influence of MiP on health-seeking behavior during pregnancy.
Problem Statement

In 2015, the Maternal Mortality Rate in Nigeria was estimated at 814/100,000 live
births (WHO, 2015a). This is translated to approximately 58,000 maternal deaths
annually. About 11% of these maternal deaths were attributed to MiP (Federal Ministry
of Health, 2012b; Kyu et al., 2013; United States Embassy Nigeria, 2011; Wogu et al.,
2013). Pregnant women are at high risk of malaria infection especially during the first
trimester of pregnancy (Rijken et al., 2012). MiP predicates premature birth, low birth
weight (LBW), maternal and neonatal anemia, all conditions associated with increased
risk of spontaneous abortion, stillbirth, and neonatal and maternal death (Gomez et al.,
2014; Katz et al., 2013; Rijken, et al., 2012; Wogu et al., 2013). Muhammad et al. (2016)
attributed these adverse birth outcomes to pregnant women’s poor access to preventive
measures.

Scholars have linked socioeconomic and behavioral elements with the continued
scourge of malaria (Sonko et al., 2014). Though some researchers have studied MiP in
Nigeria, they focused their studies on its prevalence (Gunn et al., 2015; Obianumba,
2012); the level of coverage and access to long lasting insecticide nets (LLINS) and
artemisinin combination therapy (ACTs) amongst pregnant women and children below
five years of different SES groups (Mbachu et al., 2012) and malaria prevention practices

and delivery outcomes (Muhammad et al., 2016). Other studies focused on the harmful



outcomes of MiP (Wogu et al., 2013) and the number of pregnancies protected from
malaria in Nigeria using the coverage of insecticide treated nets and intermittent
preventive therapy in pregnancy (ITN/IPTp) (Yusuf et al., 2016). Some other researchers
documented knowledge, attitude, perception, and burden of MiP in Nigeria (Dhiman et
al., 2012; Ezebialu et al., 2012; Onyeneho et al., 2015; Rijken et al., 2012; Takem et al.,
2013; Taylor et al., 2013). An area of investigation that remains to be clarified is how
SES and health-seeking behavior predict the occurrence of malaria in pregnancy. This
dissertation will fill the gap.

Rubin et al. (2014) characterized SES as person’s existing collective and
economic condition. Quantitatively, SES was measured in terms of income level (wealth
index), educational level and occupation in this study. SES, as a sociostructural factor, is
grounded on individual’s social, cultural, and economic experiences (Ostrove & Cole,
2003). SES, therefore, influences an individual’s behaviors. Scholars established an
association between low SES and malaria infection (Ayele, Zewotir, & Mwambi, 2012;
Ayele, Zewotir, & Mwambi, 2014; Dickinson et al., 2012; Sonko, et al., 2014). A part of
this study will investigate the association of SES with an aspect of malaria, MiP, which
has limited publications. Furthermore, studies demonstrated an association between
malaria and poverty at macro levels (Castro & Fisher, 2012; Dickinson et al., 2012; Ricci,
2012; Tusting et al., 2013). At macro level, the major elements that established the
association between malaria and poverty, the nature of the relationship and the course of
this linkage remains weak (Castro & Fisher, 2012) and uncertain (Dickinson et al., 2012).

Conversely, at micro levels, studies showed both established association and no



association (Sonko et al., 2014; Tusting et al., 2016). This necessitates further
examination of the relationship between SES and malaria at micro level. Another part of
this study will further strengthen the discourse to clarify whether there is an association
or no association between SES and MiP as espoused by Sonko et al. (2014).
Health-seeking behavior embodies the actions an individual actively performs to
ensure healthy living, either to treat ill health or to manage disabilities (Poortaghi et al.,
2015). El Kahi, Rizk, Hlais, and Adib (2012) categorized health-seeking behavior as
formal and informal. Formal health-seeking behavior entails seeking professional
healthcare help in health facilities where skilled health workers attend to clients/patients
while informal health-seeking behavior include seeking medical help from unskilled
practitioners such as herbalists, patent medicine vendors (PMV), drug shops, native
doctors, traditional birth attendants (TBA), family members, relatives, and self-help.
Whereas formal health-seeking behavior is a best practice in disease management,
pregnant women still engage in informal health-seeking behavior when they take ill
(Brooks, Singh, & Hamer, 2008). Seeking health needs in a health facility, with skilled
health workers, allows for accurate diagnosis and timely case management (WHO,
2015b). When pregnant women engage in formal health-seeking behavior, it allows
health workers to identify danger signs and risky conditions on time and therefore
prevents avoidable complications. If health workers are familiar with the health-seeking
behavior of their attending communities, they will be prepared to reach all vulnerable
populations (Dixit et al., 2016). Uzochukwu and Onwujekwe (2004) argued that the

treatments that pregnant women resort to when the symptoms of malaria occur are
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determined by sociocultural and behavioral elements. There is a knowledge gap in how

MiP predicts health-seeking behavior in Nigeria. Additionally, researchers are yet to
verify if SES determines the choice of health-seeking behavior when malaria occurs in
pregnancy among Nigerian women. This dissertation will fill the gaps.
Purpose of the Study

This study explored how SES and health-seeking behavior contribute to the
incidence of malaria during pregnancy in Nigeria. A cross-sectional survey, using a
quantitative research method and secondary data sets, was applied to examine the
relationship between the independent and dependent variables. The secondary data from
2015 Nigeria Malaria Indicator Survey (NMIS) database was used. The constructs of the
social cognitive theory (SCT), (Bandura, 1986) were used to examine how SES and
health-seeking behavior contribute to the incidence of MiP. The independent variables
were SES and health-seeking behavior while the dependent variable was MiP.

Research Questions and Hypotheses

This study explored the relationship between SES and health-seeking behavior on
MiP among Nigerian women.

Research Question 1: Is there an association between socioeconomic status and
incidence of malaria in pregnancy among Nigerian women?

Ho1: There is no association between socioeconomic status and incidence of
malaria in pregnancy among Nigerian women controlling for age, ethnicity, antenatal

visits, marital status, religion, coverage by health insurance and region of residence.
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H.1: There is an association between socioeconomic status and incidence of

malaria in pregnancy among Nigerian women controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.

Research Question 2: Does socioeconomic status predict health-seeking behavior
during malaria in pregnancy in Nigeria?

Ho.2: Socioeconomic status does not predict health-seeking behavior during
malaria in pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital
status, religion, coverage by health insurance and region of residence.

H.2: Socioeconomic status predicts health-seeking behavior during malaria in
pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital status,
religion, coverage by health insurance and region of residence.

Research Question 3: Are there differences in malaria incidence and different
health-seeking behavior among pregnant women in Nigeria?

H.3: There is no difference in malaria incidence and different health-seeking
behavior among pregnant women in Nigeria, controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.

H.3: There is difference in malaria incidence and different health-seeking
behavior among pregnant women in Nigeria, controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.

Theoretical Framework
This study adopted the social cognitive theory (Bandura, 1986) to examine the

impact of socioeconomic status and health-seeking behavior on malaria in pregnancy in
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Nigeria. SCT postulates that learning takes place in a social context with a dynamic and

mutual interaction of the person, environment, and behavior (Glanz, Rimer, &
Viswanath, 2008). SCT uses four constructs in its study of human behaviors. They are
self-efficacy/behavioral capability, outcome expectation, reciprocal determinism, and
facilitation (Glanz et al., 2008).

MiP is influenced by a few factors that are related to the pregnant woman, the
vector and the environment. The SCT provides the behavior change standard that
attempts to understand the mutual association between personal factors, behavior and
environmental influences (Glanz et al., 2008; Sharma & Romas, 2012). The Nigeria
Demographic and Health Survey (2013) affirmed a positive correlation between SES and
health-seeking behavior of women in rural and urban areas. Eastin and Sharma (2015)
applied SCT in a related study to examine breastfeeding in African American women.
Various socioeconomic, cultural, behavioral, and environmental factors predict MiP
(Donovan et al., 2012) and malaria in children (Adefemi et al., 2015). The knowledge of
the benefits of a behavior and beliefs about the behavior arouses interest in initiating and
continuing the behavior (Lewlallen & Street, 2010). This was earlier demonstrated by
Glanz et al. (2008) when they asserted that people’s behaviors are determined by what
they know, have been taught, past experiences, expectations, availability of tools,
resources or environmental changes and the interactions of all these factors. SCT
recognizes people’s capacity to reconstruct the environment to suit their intentions.
Therefore, individuals learn from their experiences and by studying others and the

outcome of the actions of others (Minkler, 2010). This study adopted selected constructs
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of SCT in its investigation of the relationship between SES and health-seeking behavior

on MiP in Nigeria. The selected constructs include behavioral capability (knowledge and
skills to perform a given behavior), expectations (anticipated outcomes of a behavior),
and self-efficacy (confidence in one’s ability to act and overcome barriers). Application
of this theory helped to understand the issues that arose in regard to how SES and health-
seeking behavior affect MiP.
Nature of the Study
This study applied a quantitative research method using secondary data from the
2015 National Malaria Indicator Survey (NMIS) source. The retrospective quantitative
method examined the impact of SES and health-seeking behavior on malaria in
pregnancy in Nigeria. The research employed SES and health-seeking behavior as the
independent variables while MiP was the dependent variable. Multivariate logistics
regression was used to analyse the relationship of the two independent variables and one
dichotomous dependent variable.
Definition of Variables
Dependent Variable
Malaria in pregnancy: This is the occurrence of malaria during the period of
pregnancy according to the clinical and laboratory standards as defined by the World
Health Organization (2000). It will be categorized as yes and no.
Independent Variables
Socioeconomic status: This was defined as the pregnant woman’s existing

collective and economic condition. Quantitatively, it was measured in terms of income
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level (wealth index), educational level and occupation (Rubin et al., 2014; Tusting et al.,

2013). Wealth index was categorized as poorest, poorer, middle, richer, and richest
(NMIS, 2015). Educational level was characterized as no education, primary, secondary,
and tertiary while occupation was grouped as unemployed, self-employed, and employed
(NMIS, 2015).

Health-seeking behavior: This was defined as the actions an individual actively
performs to ensure healthy living, either to treat ill health or to manage disabilities in a
standard health facility, herbalists’ homes, native doctors’ clinics, traditional birth
attendants (TBA) homes, family members, relatives, and self-help. It was categorized as
‘formal’ and ‘informal’ (Poortaghi, et al., 2015).

Age: This is the number of years a pregnant woman has lived up to the time she
got pregnant

Ethnicity: This was defined as the pregnant woman’s tribe. It was classified as
Hausa, Igbo, Yoruba and others.

Antenatal visit: This was defined as the number of contacts a pregnant woman
had with a skilled health worker after being pregnant up until the delivery of the child
(WHO, 2017b). The visits were categorized as <4 and >4.

Marital status: This was defined as being in or not being in a relationship at the
time of being pregnant. It was categorized as single, married/co-habiting,

divorced/separated/widowed.
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Religion: This is the pregnant woman’s preferred mode of belief in the existence

or nonexistence of God or gods and the activities she performs with the worship of them.
It was categorized Christianity, Islam, and traditional/others.

Coverage by health insurance: This is the pregnant woman’s choice of enrolment
in the National Health Insurance Scheme (NHIS) where resources are pooled for health
care needs. It was classified as yes and no.

Region of residence: This is the geo-political region in Nigeria where the pregnant
woman resides. It was tagged as East, North, South and West.

Education: This is the level of formal education attained by the pregnant woman
at the time of data collection. It was labelled as no education, primary, secondary and
tertiary.

Occupation: This was defined as the job or profession of the pregnant woman as
at the time of pregnancy. It was grouped as unemployed, self-employed and employed.

Income: This is the amount of money the pregnant woman earns from work or
business. It was characterized by wealth index in this dissertation. The DHS program
coded wealth index as poorest, poorer, middle, richer and richest.

Poverty: This was used interchangeably as low SES where the individual lacked
enough money to take care of basic needs.

Assumptions
It was assumed that all the pregnant women in Nigeria participated in the malaria

indicator survey. It was also assumed that the women’s assertion of being pregnant was
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true. We also assumed that all the self-reported responses to the survey questions were

correct.

These assumptions were important because inclusion of all the pregnant women
in the survey and proper responses to the survey questions would highlight the true
sample size and enhance the validity and reliability of the study.

Scope and Delimitation

The data were collected from the 2015 Nigeria Malaria Indicator Survey. The
main area of interest was to explore how SES and health-seeking behavior predict
malaria in pregnancy among Nigerian women. The data was collected throughout the
whole country. We did not employ the theories of health belief model (Rosenstock, 1974)
and the Andersen behavioral model (Andersen, 1968) although they would have been
relevant in the study. Non-pregnant women were excluded from the study. The outcome
of the study is generalizable because the surveys utilized nationally representative data.
However, causality cannot be established due to its cross-sectional design.

Limitations

A major limitation of the study was the absence of possible confounders in the
secondary data such as gravidity, parity, nearest health facility type, timeliness of ANC
initiation, trimester of pregnancy, type of health insurance, nearness to health facility,
housing quality and co-morbidities of the pregnant women. In addition, the cross-
sectional study does not establish causality. We could not infer, for instance, that low
SES and preference for informal health-seeking behavior led to the occurrence of malaria

in pregnancy or vice versa. Another limitation was the possible denial of pregnancy
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especially when the woman was single or the pregnancy was disputed. In some areas of

Nigeria, single mothers were denigrated and maligned. Furthermore, incomplete data and
missing data from the secondary data sets would also limit the study because it would
reduce the sample size. The issue of incomplete data was handled by deleting such data.
Additionally, family members might not have cooperated with the survey teams and
might have provided wrong answers to self-reported questions. In this study, | used
secondary data in the investigation of the impact of SES and health-seeking behavior on
malaria in pregnancy in Nigeria. There is, therefore, nothing I could do to address any
bias that could have arisen during data collection. Moreover, the DHS data sets did not
include information on alternative medicine which serves as a readily available option for
medical care especially to women of low SES and rural origin.
Significance

In this dissertation | examined the relationship between SES and health-seeking
behavior on malaria in pregnancy. | explored these neglected aspects of malaria control
initiatives (Dickinson et al., 2012; Sonko, et al., 2014). The result of this research further
highlighted the need to consider SES and health-seeking behavior of intended
beneficiaries during the planning stages of any malaria control initiatives. This would
equally help governments, government institutions and ministries, and policy makers to
make informed decisions on how to improve the outcomes of malaria control programs.
Malaria has been a major public health challenge in Nigeria, more so, in pregnant women
where it causes about 11% of maternal death (Federal Ministry of Health, 2012b; Kyu et

al., 2013; United States Embassy Nigeria, 2011; Wogu et al., 2013). The insights from
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this study would highlight the necessity to take into account SES and health-seeking

behavior in malaria control programs so as to reduce the maternal and infant morbidities
and deaths due to malaria in pregnancy. It would equally inspire the lawmakers to
promulgate laws that would protect pregnant women and ensure adequate and free health
care services for these vulnerable groups.
Summary and Transition

Nigeria has one of the worst global Maternal Mortality Rates of 814/100,000 live
births (WHO, 2015a). Malaria during pregnancy was the primary cause of these 6,500
maternal deaths (Federal Ministry of Health, 2012b; Kyu et al., 2013; United States
Embassy Nigeria, 2011; Wogu et al., 2013). According to Mbachu et al. (2017) this
burden of malaria in pregnancy in Nigeria was undervalued. A major gap that
exacerbated the burden of malaria in pregnancy in Nigeria was government’s preference
to address the immediate causes of malaria in pregnancy to the fundamental and root
causes of malaria in pregnancy (Dickinson et al., 2012). Among these ignored
foundations were SES and health-seeking behavior. Addressing the SES and health-
seeking behavior of women should form the fulcrum of malaria control programs.
However, government was yet to adopt this strategy. Chapter 1 focused on the
description of the study topic using background, problem statement, purpose and nature
of the study, research questions and hypotheses and a brief insight into the theoretical
framework. Chapter 2 will concentrate on the literature review, search strategy, variables

of interest and a more detailed discourse on the theoretical framework.
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Chapter 2: Literature Review

Introduction

Malaria in pregnancy has been a recurring public health challenge in Nigeria and
other SSA countries. Of the 120-300 million recorded malaria cases with consequent
600,000 deaths annually, about 50 million occur during pregnancy and 60% occur in
Africa (Barofskya, Anekweb, & Chaseca, 2015) and 29% in Nigeria (NMEP, NPC,
NBS, & ICF International, 2016). In Nigeria, the annual financial losses ascribed to
malaria are about 132 billion naira ($400 million); these are quantified as treatment costs,
prevention and control activities and loss of man-hours (Federal Ministry of Health,
2005; 2005b). Malaria in pregnancy is a high risk factor especially during first trimester
of pregnancy (Rijken, 2012). Although adult women develop immunity to malaria in
regions of high malaria transmission, such as Nigeria, they lose it during pregnancy due
to the accompanying physiological changes. The maternal mortality rate of 814/100,000
live births in Nigeria translated to about 58,000 maternal deaths (WHO, 2015). An
estimated 11% (6,500) of these deaths were documented as MiP deaths (Federal Ministry
of Health, 2012b; United States Embassy Nigeria, 2011; Wogu et al., 2013). Researches
had supported the high burden of malaria in pregnancy (Dhiman et al., 2012; Taylor et
al., 2013; Ezebialu et al., 2012; Rijken et al, 2012, Takem et al, 2013). The plethora of
documented information on the burden and risk of malaria in pregnancy informed the
decision by Nigeria’s Federal Ministry of Health to develop and implement National
Malaria Strategic Plans (NMSP). The fourth NMSP covers the period 2014-2020 (NMEP

et al., 2016). The main objective of NMSP 2014-2020 is to ensure that Nigeria attains
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pre-elimination status (less than 5,000 cases per 100,000 persons) and to reduce malaria

related deaths to zero by 2020 (NMEP et al., 2016). Another effort by the Federal
Ministry of Health to reducing malaria in Nigeria is the recommendation that pregnant
women should receive at least two doses of Sulfadoxime/Pyrimethamine (SP)
combination in its National Antimalarial Treatment Policy (Yusuf et al., 2016). This is in
compliance with the recommendations of the World Health Organization (WHO, 2013).

In Nigeria, prevention of malaria infection targets the vector, the reservoir, and
the causative agent (Chinweuba et al., 2017). The prevention programs focus on how to
stop the mosquito from infecting the human host and on effective case management when
malaria infection eventually occurs despite all precautions and preventive measures that
human beings adopt. Malaria prevention programs are yet to pay attention to the social
and behavioral features of the illness. Most studies on malaria in pregnancy in Nigeria
concentrated on other attributes of the illness. For instance, Chinweuba et al. (2017)
demonstrated how the pregnant woman’s knowledge, culture and accessibility of health
facility determined their health-seeking behavior. Adefemi et al. (2015) reviewed the
social and environmental determinants of malaria in children that are below five years
while Donovan et al. (2012) used health facility data and community survey to examine
seasonal and socioeconomic variations in clinical and self-reported malaria.

Malaria has always been associated with poverty (de Castro & Fisher, 2012;
Ricci, 2012; Tusting et al., 2013). However, studies have produced mixed results on the
association between SES and malaria at micro (household and population) level (Sonko

et al., 2014). Scholars have argued on the dual causation between malaria and low SES,
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house and type of toilet facilities. Data on age and sex were used to choose for the

individual interview (NMEP et al., 2016).

The woman’s questionnaires were administered on all women from 15-49 years.
The collected data include background characteristics, ANC and malaria prevention
during pregnancy and most recent birth, malaria prevention and treatment, and
knowledge about malaria (symptoms, causes, prevention, drugs used in treatment)
(NMEP et al., 2016). The biomarker questionnaires documented the results of the anemia
and malaria testing as well as the signatures of the fieldworker and the study participants
who gave consent.
Survey Teams and Questionnaires

About 37 interviewing teams were involved in the data collection for the 2015
NMIS. Each team had five members: a supervisor, two interviewers (one of whom was a
nurse), a laboratory scientist, and a driver. Also 19 field coordinators and two central
coordinators from NMEP, NPC, NMEP, and other RBM partners coordinated and
supervised fieldwork activities (NMEP et al., 2016). The field teams used blood from
finger (or heel) prick and SD BIOLINE Malaria Ag P.f (HRP-II)™ (Standard
Diagnostics, Inc.) RDT Kits to test for P. falciparum in the collected blood sample
(NMEP et al., 2016). P. falciparum is the primary cause of malaria in Nigeria.
Furthermore, thick and thin blood smears were prepared in the field. Each blood smear
slide had a duplicate bar code and was adequately marked for identification (NMEP et al.,
2016). The slides were dried in a dust-free environment and stored in slide boxes. The

laboratory scientists prepared the thin smears at the end of every day by dipping the
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slides in absolute methanol. The thick and thin smear slides and completed questionnaires

(hard copies) were gathered from the field and moved to zonal staining centers.
Subsequently, they were shipped to the ANDI Center of Excellence for Malaria
Diagnosis, College of Medicine, University of Lagos for logging and microscopic
reading (NMEP et al., 2016). Thick smears were first used to identify the presence of
Plasmodium infection and then the thin smears for all positive thick smears were used to
determine the Plasmodium parasite species (NMEP et al., 2016).

The household and individual response rates for the 2015 NMIS were 98.8%
(7,745 out of 7,841) and 99.1% (8,034 out of 8,106) respectively. A total of 8,148
households were selected for the sample. During the survey, about 7,841 were occupied.
The response rate among households in rural areas was 99% whereas the response rate in
urban areas was 98%. The response rate among eligible women in urban and rural areas
did not differ by residence (NMEP et al., 2016).
Data Entry and Validation

The electronic copies of the 2015 NMIS questionnaires were programmed onto
tablet computers that are equipped with Bluetooth software to facilitate electronic transfer
of files. Field teams transferred completed questionnaires to the team’s supervisor for
onward daily delivery to the central data processing office using the Internet. The survey
data officials used CSPro software program for data editing, weighting, cleaning, and
tabulation. The received data were checked for data discrepancies and outliers. Data
editing and cleaning focused on structure and internal consistency checks to ensure

completeness of work in the field (NMEP et al., 2016).
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Power Analysis

Frankfort-Nachmias and Nachmias, (2008) documented a two-tailed, 95%
confidence interval for studies to establish associations between variables if they existed.
Statistical power is the likelihood of identifying a real effect. Mathematically, statistical
power is notated as one minus beta (1-p) (Laureate Education, 2013). According to Ellis
(2010), a statistical power of 0.8 is satisfactory to reject the null hypotheses. In other
words, a study is scientifically acceptable if it has 80% chance of detecting the effects of
the independent variables on the dependent variable. The failure of a research to reject
null hypotheses is referred to as a type Il error (Frankfort-Nachmias & Nachmias, 2008).
The statistical power of a study is defined by sample size, the alpha level, and the effect
size (Sullivan, 2012).

Effect size measurements are used to compare the magnitude of experimental
treatments from one experiment to another (Laureate Education, 2013). Effect size is an
easy method of calculating the difference between two groups; it has many demonstrated
benefits over the single use of tests of statistical significance (p value). Effect size
focuses on the size of the difference rather than confounding this with sample size
(Sullivan, 2012). Typically, the preferred statistical analysis determines the degree of the
effect size. For instance, Cohen’s conventions for effect size for the F test are .10 for a
small effect size, .25 for a medium effect size, and .40 for a large effect size (Laureate
Education, 2013).

An alpha level of 0.05 and a medium effect size of 0.5 are universal in z-test

logistics regression analysis (Sullivan, 2012). A 5% Alpha level typifies a one in twenty
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times chance of rejecting null hypotheses. Alpha level is also referred to as the level of

significance. A G*Power 3.1.9.2 software was used to compute the sample size using 0.8
statistical power, 0.05 alpha level, and a medium effect size of 0.5 (Faul, Erdfelder, Lang,
& Buchner, 2007). Accurate sample size determination is essential for adequate
representation of the study population. The A priori G*Power calculation showed that the
minimum sample size that is required in this study is 473.
Assumptions
A fundamental assumption in this study was that the dependent variable was
categorical and dichotomous (Park, 2005). Furthermore, the other assumptions were that
there were no multicollinearity, no substantial outliers, and the data were normally
distributed (Frankfort-Nachmias & Nachmias, 2008).
Selection Criteria
The sample size of this dissertation consisted of pregnant women between the
ages of 15-49 years in randomly selected households across Nigeria. The malaria status
of the pregnant women was categorized as yes and no.
Data Storage and Access
Although the NPC and NMEP, in collaboration with NBS and other development
partners, anchored the implementation of the 2015 NMIS, the DHS Program is a
repository of the NMIS datasets. These datasets are available for scholars’ use. Dataset
access was facilitated by formal online application to the DHS program (Azunia, 2017).

The website demanded online submission of the study’s title, abstract and researcher’s
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demographic characteristics. Access was granted within 24 hours of submitting the

request. The letter of approval to use the datasets will be affixed at the Appendix section.
Instrumentation

This researcher extracted the study variables from the 2015 NMIS datasets for
Nigeria. The datasets are domiciled in the public domain under the control of the DHS
Program. The datasets gathered nationally representative samples from all the 36 states
and the FCT in Nigeria. The reliability and validity of the datasets are high on the
premise that they are national datsets and collected countrywide representative samples
(Bower et al., 2016).

The use of secondary data in this study reduced the financial burden that primary
data collection would have necessitated. In addition, this researcher spent less time to
obtain necessary approvals to use the datasets. The datasets were compiled by the NPC
and NMEP in association with ICF International, government ministries and agencies,
NBS and other development partners. The 2015 NMIS was preceded by the maiden
malaria indicator survey in Nigeria in 2010 (NMEP et al., 2016).

The 2015 NMIS dataset is appropriate for this study because it contains relevant
statistics and it is the most recent malaria indicator survey that could be applied to answer
research questions on the impact of SES and health-seeking behavior on MiP in Nigeria.
The dataset provides updated information on household characteristics, participants’
demographic data, malaria indicators and malaria prevalence, reproductive, maternal and
child health (RMCH), health-seeking behavior, and MiP. Other useful variables in the

dataset include intermittent preventive treatment, fever in children, hemoglobin level
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among children from 6-59 months, and knowledge of malaria, adult and childhood

mortality, anthropometric characteristics of women and children under five years, and
domestic violence (NMEP et al., 2016).

Researchers Azunia, (2017) and Odekina, (2015) had used similar datasets to
conduct studies in Cameroon and Nigeria respectively. Azunia, (2017) applied 2011
Cameroon Demographic and Health Survey to investigate the proper use of ITNs and
antimalarial drugs and the roles of education and SES in malaria prevention and control
efforts in rural Cameroon. The author employed a quantitative cross-sectional study
design and the socioecological framework to explore the associations between the
independent and dependent variables. The research outcomes revealed that there were
significant association (p<0.05) between SES and health-seeking behavior; education and
proper use of antimalarial drugs; proper use bednets and malaria prevalence among
children that are less than five years old, and healthcare preference and malaria treatment
outcomes among children under 5 and pregnant women (Azunia, 2017). Likewise,
Odekina, (2015) merged 2008 NDHS and 2013 NDHS to assess how SES, nutritional
status, literacy/educational level, access to household sanitation facilities modified the
life expectancy of the women of Edo State, Nigeria. The scholar grouped the independent
variables as social determinants. Azunia, (2017) and Odekina, (2015) also used
quantitative cross-sectional study designs in their surveys. SCT and selected constructs of
health belief model were employed in the study. Regression analysis results showed that
employment was the best predictor of life expectancy. Other variables that had positive

effects on life expectancy were type of place of residence, persons responsible for
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decisions on reproductive health issues and listening to the radio (Odekina, 2015). The

2015 NMIS dataset is, therefore, a suitable secondary source of data for my dissertation.
Operationalization of Variables

Dependent Variable

The dependent variable in this research is malaria in pregnancy which is a
categorical variable. This study investigated the pregnant participants. The RDT results
for malaria were categorized as positive or negative.
Independent Variables

The primary independent variables in this research project were SES and health-
seeking behavior. SES was an ordinal categorical variable since it provided good
information about the order of choices; the variable had natural and ordered categories
and the distances between the categories were unknown (Agresti, 2013). SES in this
dissertation is defined by income level (wealth index), education level and occupation.
The wealth index is a categorical variable classified as poorest, poorer, middle, richer and
richest (NMEP et al., 2016). The education level is an ordinal categorical variable that
has a particular order (Frankfort-Nachmias & Nachmias, 2008). The health-seeking
behavior was captured as “place first sought treatment” in the malaria indicator survey
dataset. Health-seeking behavior is an ordinal categorical variable with exact order
(Frankfort-Nachmias & Nachmias, 2008).
Covariates

The covariates are age of pregnant women, gestational age, ethnicity, antenatal

visits, marital status, religion, coverage by health insurance, type of health insurance,
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geopolitial region and region of residence. These covariates have been shown in similar

studies to affect the research results. Table 3 shows the study variables, their levels of
measurement and their designations.
Table 2

Variables in the Study

S/n |Label k/leev:slui];ment Role of Variable Research Question

1 [Malaria in pregnancy Dichotomous  |Dependent RQ1, RQ3

2 [Income level Continuos Independent RQ1, RQ2

3 [Highest education level Categorical Independent RQ1, RQ2

4 [Occupation Categorical Independent RQ1, RQ2

5 [Wealth index Categorical Independent RQ1, RQ2

6 [Place first sought treatment for fever  [Categorical Independent RQ2 RQ3

7 |Ethnicity Categorical Covariate RQ1, RQ2, RQ3

8 |Antenatal clinic visit Categorical Covariate RQ1, RQ2, RQ3

9 [Marital status Categorical Covariate RQ1, RQ2, RQ3
10 [Religion Categorical Covariate RQ1, RQ2, RQ3
11 |State of residence Categorical Covariate RQ1, RQ2, RQ3
12 [Region of residence Categorical Covariate RQ1, RQ2, RQ3
13 [Type of place of residence Dichotomous |Covariate RQ1, RQ2, RQ3
14 (Place of delivery Categorical Covariate RQ1, RQ2, RQ3
15 [Coverage by health insurance Dichotomous |Covariate RQ1, RQ2, RQ3
16 Type of health insurance Categorical Covariate RQ1, RQ2, RQ3
17 [Age of pregnant woman Continuous Covariate RQ1, RQ2, RQ3
18 [Number of pregnant women Continuous Descriptive statistics

Data Analysis Plan

This study will employ multinomial logisics regression, (a component of
International Business Machine [IBM] Statistical Package for Social Sciences, [SPSS])
version 24, to answer the research questions and examine the hypotheses. The regression
model data analysis will focus on the association of the predictor variables - SES and

health-seeking behavior - on MiP in Nigeria. This study will be performed at 95%
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confidence interval and 80% power (Faul et al., 2007). A 5% level of significance will be

used in the research to test the likelihood of rejecting the null hypothesis.

Descriptive statistical analysis will be carried out to show the age distinction and
distribution of MiP among the geopolitical regions in the country. This will support a
policy focus on balancing the health inequities and access to malaria prevention
techniques and behaviors among pregnant women when malaria occur (Chege, 2018).
Inferential statistical analysis will be conducted to confirm that the associations between
the predictor variables and outcome variable are not due to chance (Frankfort-Nachmias
& Nachmias, 2008).

The 2015 NMIS dataset was screened for missing data, outliers and linearity
(Frankfort-Nachmias & Nachmias, 2008). According to Forthofer et al. (2007) and
Frankfort-Nachmias and Nachmias, (2008) any data that is three standard deviations
below or above the mean can be classified as an outlier. However, Leys et al. (2013)
posited that outliers can be identified at two and half times below or above the standard
deviation. Missing data will be labeled as “missing data” for exact analysis of the
observed relationships between the variables (Little et al., 2013) while outliers and
illogical data will be removed (Odekina, 2015). This dissertation needs a minimum
sample size of 473 for a multivariate logistics regression model with a noncentrality
parameter of 2.8073471, a critical t of 1.9650459, and a degree of freedom of 468. There
were four predictors in the analysis. For this study, | intend to use all the relevant

secondary data from 2015 NMIS dataset as study samples (Odekina, 2015).



77
Data Analysis Plan for Individual Research Questions

Data analysis plans for the research questions and the hypotheses are

illustrated below:

Research Question 1: Is there an association between socioeconomic status and
incidence of malaria in pregnancy among Nigerian women?
The independent variable was socioeconoimc status and the dependent variable was
malaria incidence in pregnancy among Nigeria women. The socioeconomic status was
quantified as income level (wealth index), educational level and occupation. The
moderator variables were income (wealth index), education level and occupation. The
outcome variable is malaria in pregnancy. The covariates were age, ethnicity, antenatal

visits, marital status, religion, coverage by health insurance and region of residence.

Hol: There is no association between socioeconomic status and incidence of malaria in
pregnancy among Nigerian women controlling for age, ethnicity, antenatal visits, marital

status, religion, coverage by health insurance and region of residence.

Hal: There is an association between socioeconomic status and incidence of malaria in
pregnancy among Nigerian women controlling for age, ethnicity, antenatal visits, marital

status, religion, coverage by health insurance and region of residence.

Data analysis plan for Research Question 1. The multivariate logistic regression was used
to examine the association between selected socioeconomic status variables (education,

wealth index/income, and occupation) and the incidence of MiP among Nigerian women.
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Research Question 2: Does socioeconomic status predict the choice of health-

seeking behavior during malaria in pregnancy in Nigeria?

The independent variable was socioeconomic status while the outcome variable was
health-seeking behavior. Income (wealth index), education level and occupation formed
the moderator variables. Health-seeking behavior was categorized as formal and
informal. Formal health-seeking behavior consisted of obtaining healthcare needs in a
health facility with skilled healthcare workers while informal health-seeking behavior
involved clients visiting herbalists, unskilled health workers, traditional birth attendants,
and native doctors when malaria occur. The covariates are age, ethnicity, antenatal visits,

marital status, religion, coverage by health insurance and region of residence.

Ho2: Socioeconomic status does not predict the choice of health-seeking behavior during
malaria in pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital

status, religion, coverage by health insurance and region of residence.

Ha2: Socioeconomic status predicts the choice of health-seeking behavior during malaria
in pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital status,

religion, coverage by health insurance and region of residence.

Data analysis plan for Research Question 2. The multivariate logistic regression will be
used to test the significance of selected socioeconomic status variables (education, wealth
index/income, and occupation) on health-seeking behavior among pregnant women when

malaria occurs.
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Research Question 3: Are there differences in malaria incidence and different

health-seeking behavior among pregnant women in Nigeria?

The independent variable is malaria incidence and the dependent variable is different
health-seeking behavior (formal versus informal). The outcome variable is health-seeking
behavior. The covariates are age, ethnicity, antenatal visits, marital status, religion,

coverage by health insurance and region of residence.

Ho3: There is no difference in malaria incidence and different health-seeking behavior
among pregnant women in Nigeria, controlling for age, ethnicity, antenatal visits,

marital status, religion, coverage by health insurance and region of residence.

Ha3: There is difference in malaria incidence and different health-seeking behavior
among pregnant women in Nigeria, controlling for age, ethnicity, antenatal visits,

marital status, religion, coverage by health insurance and region of residence.

Data analysis plan for Research Question 3. The multivariate logistic regression will be
used to test the significance of the difference in malaria incidence and different health-
seeking behavior among pregnant women when malaria occurs.
Validity
External
The external validity of a study expresses generalizability of research results and
representativeness of sample settings and proceedures (Aronson et al., 2007; Creswell,

2008). The use of nationally representative samples during the 2015 NMIS survey and
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the random sampling technique applied for data collection confer high external validity.

The research outcomes can be generalized beyond the study population.
Internal

A study is high in internal validity if the observed effects on the outcome variable
are solely due to the manipulations of the predictor variables. Scholars make wrong
conclusions if their studies are low in internal validity (Pourhoseingholi, Baghestani, &
Vahedi, 2012). Confounders lower internal validity by combining with the predictor
variables to cause the observed effects on the dependent variable (Green & Salkind,
2014). The use of secondary datasets in this study limits the threat to internal validity as
causal inferences will not be examined. However, statistical methods will be used to
adjust for the effects of possible confounders (Pourhoseingholi et al., 2012).
Ethical Considerations

This dissertation was authorized by Walden University IRB before the data could
be examined to ensure the protection of participants' rights. The 2015 NMIS datasets are
available in the public domain for research purposes when the requisite authorization is
granted. This research did not constitute biological or physical harm to study participants.
Nonetheless, all personal identifiers and demographic details of the participants were
deleted to protect the identity of the study participants.

Summary

Chapter 3 focused on the methodology that was used in this research. This study

was a cross-sectional secondary data analysis from the 2015 NMIS datasets. A

guantitative design was used to examine the impact of SES and health-seeking behavior
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on MiP in Nigeria. The study involved a nationally representative sample and thus, would

be generalizble in Nigeria. Chapter 4 will discusss data collection and results of the

analysis.
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Chapter 4: Results

Introduction

The purpose of the study was to understand how SES and health-seeking behavior
predict malaria in pregnancy in Nigeria. Secondary data from 2015 Nigeria Malaria
Indicator Survey was used in a cross-sectional survey and quantitative research methods
to study the gap in knowledge. Multivariate logistics regression was used to examine the
variations of the intervention variable (SES — income level/wealth index, educational
level and occupation and health-seeking behavior (formal and informal). The region of
residence, religion, and the nearest health facility type were also evaluated as covariates
in the multivariate logistics regression. These covariates were indicated because they are
the environmental components of the construct of SCT. However, the type of the nearest
health facility was not examined because it was not represented in the dataset. Other
possible confounders that were described include age, ethnicity, antenatal visits, marital
status, and coverage by health insurance.

Chapter 4 presented an analysis of data performed with IBM SPSS Statistic 24
software to answer the research questions and hypothesis as shown below:
Research Question 1: Is there an association between socioeconomic status and incidence
of malaria in pregnancy among Nigerian women?

Hol: There is no association between socioeconomic status and incidence of
malaria in pregnancy among Nigerian women controlling for age, ethnicity, antenatal

visits, marital status, religion, coverage by health insurance and region of residence.
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Hal: There is an association between socioeconomic status and incidence of

malaria in pregnancy among Nigerian women controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.
Research Question 2: Does socioeconomic status predict health-seeking behavior during
malaria in pregnancy in Nigeria?

Ho2: Socioeconomic status does not predict health-seeking behavior during
malaria in pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital
status, religion, coverage by health insurance and region of residence.

Ha2: Socioeconomic status predicts health-seeking behavior during malaria in
pregnancy in Nigeria, controlling for age, ethnicity, antenatal visits, marital status,
religion, coverage by health insurance and region of residence.

Research Question 3: Are there differences in malaria incidence and different health-
seeking behavior among pregnant women in Nigeria?

Ho3: There is no difference in malaria incidence and different health-seeking
behavior among pregnant women in Nigeria, controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.

Ha3: There is difference in malaria incidence and different health-seeking
behavior among pregnant women in Nigeria, controlling for age, ethnicity, antenatal
visits, marital status, religion, coverage by health insurance and region of residence.

In this chapter, I also discussed data collection and baseline descriptive and

demographic characteristics of the sample. The descriptive statistics that illustrate the



84
sample and the statistical analysis findings, organized by research questions and

hypotheses, also form integral part of this chapter.
Data Collection

The 2015 Nigeria Malaria Indicator Survey (NMIS) data was used in this study.
The 2015 NMIS contains variables that are needed in this study. These variables include
formal and informal health-seeking behavior, income level/wealth index, education level
and occupation. The dataset also has information on the study’s covariates such as the
region of residence, religion, the nearest health facility type, age, ethnicity, antenatal
visits, marital status, and coverage by health insurance.

The 2015 NMIS data is available in the public domain. | made a request to the
DHS program and provided the title and the abstract of the study. The permission to use
the data was granted to me. The approval letter is in Appendix section.

The samples for the 2015 NMIS were collected during October and November
2015 in a nationally representative sample of more than 8,000 households in 329 clusters
(NMEP et al., 2016). The 2015 NMIS provided information on the entire country, the
rural and urban areas, the six geopolitical regions, the Federal Capital Territory Abuja
and the 36 states of Nigeria. The 2006 National Population and Housing Census (NPHC)
formed the sampling frame for the 2015 NMIS (NMEP et al., 2016). Each locality in
Nigeria was divided into enumeration areas (EA) during the 2006 population census. The
2006 census enumeration area formed the framework for creating primary sampling unit
(PSU), referred to as a cluster for the 2015 NMIS. A two-stage sampling strategy was

used to implement the 2015 NMIS. In the first stage, 333 clusters were nationally
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selected. A total of nine clusters (EAs) were selected from each state, including the

Federal Capital Territory. The resulting samples from all the EAs were nationally
representative. Line listing of all the households and mapping of all the clusters was
conducted in June and July 2015 using the global positioning systems (GPS) to document
the coordinates of the clusters. The resulting list of households served as the sampling
frame for the second stage (NMEP et al., 2016).

Twenty-five households were chosen in each cluster by equal probability
systematic sampling during the second stage of selection process. All women who were
between the ages of 15-49 and who either resided in the household or visitors present in
the households on the night before the survey were interviewed (NMEP et al., 2016). The
sample size for the 2015 NMIS was 8034, about 1,339 from each of the six geopolitical
zones in Nigeria.

Three questionnaires were used during the 2015 NMIS: household, women’s and
biomarker questionnaires (NMEP et al., 2016). The household guestionnaire collected
basic information on the demographic characteristics of the listed persons, including age,
sex, education, relationship to the head of the household and the characteristics of the
household dwelling unit; the woman’s questionnaire gathered data from women (15-49
years) on background characteristics, birth history and childhood mortality, ANC and
malaria prevention for most recent birth and pregnancy, malaria prevention and treatment
and knowledge about malaria (symptoms, causes, prevention, drugs used in treatment)

(NMEP et al., 2016). Lastly, the biomarker questionnaire documented the results of the
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anemia and malaria tests; it also kept details of the signatures of the respondents who

have informed consent and the fieldworker.
Rationale for Using Malaria Indicator Survey Data

The 2015 Malaria Indicator Survey data has high internal and external validity
values. The internal validity is high because the observed survey results can be attributed
to the studied risk factors and the applied interventions in the survey (NMEP et al., 2016).
The high internal validity is informed by the robust processes to control confounders,
information bias and the effects of time such as history and maturation. Likewise, the
external validity is high due to the nationally representative quality of the survey samples,
thus, the research findings are relevant and can be generalized to other populations,
locations and times. The two-stage sampling strategy (random sampling and equal
probability systematic sampling techniques) in the survey addressed possible selection
bias. The large sample size in demographic health surveys provides an opportunity for
diverse research topics (Azunia, 2017) and data manipulations to address varied research
interests.

Data Exclusion

All cases with missing data were excluded from analysis. The total sample size
for the 2015 NMIS was 8,034 which translated to 1,339 women in each of the six geo-
political zones or approximately 217 women in each of the 36 states and FCT (NMEP et
al., 2016). However, only 4,444 of the women were pregnant during the survey period.
All non-pregnant women were excluded from the study. The A priori G*Power

calculation showed that the minimum sample size that is required in this study is 473.
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Descriptive Statistics

There were 4,444 pregnant women out of 8,034 women in the 2015 Malaria
Indicator Survey. Table 3 shows the mean, standard deviation with standard error,
minimum and maximum values for age and number of ANC visit of the study
participants. The mean age of the pregnant women was 27.29 with a standard deviation of

+6.90 whereas it was 4.48 with a standard deviation of £5.65 for number of ANC visits.

Table 3

Age and Number of ANC Visit

Variable Mean+STD S.E Min Max Total
Age 27.29+6.90 0.1 15 49 4423
Number ANC Visit 4.48+5.65 0.1 0 30 3125

Table 4 shows that the north had 3,094 (69.6%) pregnant women while the south
had 507 (11.4%) participants. Study participants from the west represented 11.1% (492)
whereas 351 (7.9%) of the pregnant women were from the eastern part of Nigeria. Of all
the pregnant women in the study, 2979 (67%) were from the rural areas whereas 1402
(31.5%) were urban women. The largest proportion of pregnant women had no education
47% (2089), with pregnant women who had secondary education coming second with
27.7% (1231). The remaining study participants had primary education (n = 845, 19%)
and tertiary education (n = 279, 6.3%). Most of the pregnant women in the study were
employed (n = 2113, 47.5%). The unemployed and self-employed participants

represented 34.7% (1541) and 17.5% (776) respectively. Up to 96.7% (4296) of the study



88
participants were either married or co-habiting with their partners while 104 (2.3%) were

single. Only 44 (1%) of the pregnant women were divorced/separated/widowed.

Table 4
Descriptive Statistics of Variables
Weighted

Variable Frequency Percent (%) Percent (%)
Region of Residence
North 3094 69.60 69.60
South 507 11.40 11.40
East 351 7.90 7.90
West 492 11.10 11.10
Type of Residence
Rural 2979 67.00 68.00
Urban 1402 31.50 32.00
Missing 63 14
Educational Level
None 2089 47.00 47.00
Primary 845 19.00 19.00
Secondary 1231 27.70 27.70
Tertiary 279 6.30 6.30
Occupation
Unemployed 1541 34.70 34.80
Employed 2113 47.50 47.70
Self Employed 776 17.50 17.50
Missing 14 0.30
Marital Status
Single 104 2.30 2.30
Married/Cohabiting 4296 96.70 96.70
Divorce/Separated/Widowed 44 1.00 1.00

Table 5 shows that Islam and Christianity recorded the highest number of
adherents 60.8% (2702) and 37.5% (1668) respectively. Only about 1.3% (58) of the
participants were traditional believers and other religions. Pregnant women from other

ethnic groups, other that the three major ethnic groups of Hausa, Igbo and Yoruba, in
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Nigeria, recorded the highest number of participants 47.2% (2096). This was followed by

the Hausa (n=1479, 33.3%), Igbo (n=438, 9.9%) and Yoruba (n=431, 9.7%) in order of
decreasing frequency. Almost all the pregnant women 4346 (97.8%) did not have health
insurance coverage whereas study participants that were enrolled in the national health
insurance scheme and missing data represented 76 (1.7%) and 22 (0.5%) respectively.
About 38.7% (1632) of the study participants were not pregnant while 32.3% (1361)
were pregnant during the survey. Missing data accounted for 29% (1221). The
distribution of formal and informal health-seeking behavior in pregnancy were 991
(23.5%) and 1648 (39.1%) respectively. The missing data was 37.4% (1575) of the study
population. The study participants’ health-seeking behavior during malaria in pregnancy
were formal (n=591, 14%), informal (n=742, 17.6%) and missing data (n=2881, 68.4%).
Pregnant women in the poorer category of wealth index accounted for 23.7% (1052)
followed by those in the poorest group 23.1% (1028) and middle class 19.5% (866).
Pregnant women in the richer classification were fourth with 18.6% (828) while those in

the richest group formed 15.1% (670) of the study population.
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Table 5
Descriptive Statistics of Variables
Weighted

Variable Frequency Percent (%) Percent (%)
Religion
Christianity 1668 37.50 37.70
Islam 2702 60.80 61.00
Traditional/Others 58 1.30 1.3
Missing 16 0.40
Ethnicity
Hausa 1479 33.30 33.30
Igho 438 9.90 9.90
Yoruba 431 9.70 9.70
Others 2096 47.20 47.20
Health Insurance
Yes 76 1.70 1.70
No 4346 97.80 98.3
Missing 22 0.50
Malaria in Pregnhancy
No 1632 38.7 54.5
Yes 1361 323 455
Missing 1221 29.0
Health-seeking Behavior in
Pregnancy
Formal 991 235 37.6
Informal 1648 39.1 62.4
Missing 1575 37.4
Health-seeking Behavior in
Malaria in Pregnancy
Formal 591 14.0 44.3
Informal 742 17.6 55.7
Missing 2881 68.4

Wealth Index
Poorest 1028 23.10 23.10
Poorer 1052 23.70 23.70
Middle 866 19.50 19.50
Richer 828 18.60 18.60
Richest 670 15.10 15.10
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Table 6 shows the outputs of Multicollinearity analysis. The values of “Condition

Index”, “Eigen Value”, “Tolerance” and “Variance Inflation Factor (VIF)” were within
acceptable limits and depicted no correlation among the independent variables or with a
combination of two or more other independent variables. In research question one
analysis, the VIF for wealth index was 1.821 whereas it was 1.846 and 1.026 for
educational level and occupation respectively. The VIF estimates for wealth index,
educational level and occupation in research question two were 1.652, 1.667 and 1.013
respectively. A VIF of 1.00 for malaria in pregnancy showed no correlation with
independent variable in research question three.

Table 6

Multicollinearity Analysis

Eigenvalue Condition Index Tolerance VIF

RQ1

Constant 3.399 1.000

Wealth Index 0.434 2.800 0.549 1.821
Educational Level 0.113 5.497 0.542 1.846
Occupation 0.055 7.889 0.974 1.026
RQ?2

Constant 3.525 1.000

Wealth Index 0.328 3.279 0.605 1.652
Educational Level 0.100 5.924 0.600 1.667
Occupation 0.047 8.705 0.987 1.013
RQ 3

Constant 1.916 1.000

Malaria in Pregnancy 0.084 4.788 1.000 1.000

To test the hypothesis that there is an association between socioeconomic status
and incidence of malaria in pregnancy among Nigerian women, a cross tabulation was

performed as shown in Table 7. The results of the Chi-square analysis revealed a
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significant association between socioeconomic status and malaria in pregnancy.

Socioeconomic status was characterized by wealth index [X? (4, N = 3,141) = 264.90, p =
0.00]; Education [X? (3, N = 3,141) = 243.67, p = 0.00] and occupation [X? (2, N =
3,129) = 18.03, p = 0.00]. The percent who had malaria in pregnancy ranged from a low
of 27 (poorest) to a high of 66.6 (richest); 32.6 (no education) to 69.8 (tertiary); and 40.4
(unemployed) to a high of 50.1 (self-employed). These proportions are not adjusted for

the effects of other variables.
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