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Abstract 

The utilization of HIV testing services among pregnant women in Nigeria has not been optimal. 

Although much is known about the determinants of HIV testing among pregnant women, there is 

a gap in knowledge on determinants for pregnant women infected with the virus, specifically 

whether stigma and discrimination are barriers. The purpose of this study was to examine the 

effect of stigmatizing attitudes and personal knowledge of discriminatory practices towards 

persons living with HIV/AIDS on the decision by pregnant Nigerian women aged 15-49 years to 

test for HIV during antenatal visits or childbirth. The health belief model served as the study’s 

theoretical foundation. A quantitative cross-sectional design was used. Secondary data for 659 

pregnant women aged 15–49 from the 2013 Nigeria Demographic Health Survey were analyzed. 

Multivariable regression analysis showed no difference in the likelihood of testing for HIV 

between pregnant women with positive and negative attitudes towards HIV-infected persons 

(AOR = 1.55, 95% CI: .59, 4.06), controlling for the effects of educational level and place of 

residence. Similar results were found between pregnant women with knowledge and those 

without knowledge of discriminatory practices towards persons living with HIV and their testing 

for HIV (AOR = 1.61, 95% CI: .53, 4.92) controlling for the same covariates. Pregnant women 

with higher levels of education and those living in urban areas were more likely to test for HIV 

than those with no education and those living in rural areas. By designing policies and strategies 

that specifically address these factors, policymakers and healthcare stakeholders may increase 

HIV testing among pregnant women in Nigeria, advancing prevention efforts and expanding care 

and support services in the country, hence facilitating positive social change.  
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Chapter 1: Introduction to the Study 

In this study, I explored the effect of stigmatizing attitudes and personal 

knowledge of discriminatory practices towards persons living with HIV/AIDS on the 

decision by pregnant Nigerian women aged 15-49 years to test for HIV during antenatal 

visits or childbirth. Research shows that sociocultural, economic, and biological factors 

contribute to women's vulnerability to contracting HIV infection (Frew et al., 2016; Sia et 

al., 2016; Yaya et al., 2016). HIV testing assists individuals to know their HIV status so 

that those who are seronegative may continue to engage in safe behaviors, while 

seropositive individuals may make an informed treatment decision regarding care and 

accessing available support services (World Health Organization [WHO], 2019).  

The findings of this study may assist policy makers and healthcare stakeholders in 

designing strategies and programs to address the effect of stigma and discrimination on 

pregnant women's uptake of HIV testing. The study may have a positive social impact by 

reducing HIV transmission among the study population and reducing the number of 

children born with HIV. It may also conserve scarce funds to combat the spread and 

treatment of HIV/AIDS for other social services. This chapter includes the background of 

the study; the problem statement; the study purpose; the research questions (RQs) and 

hypotheses; the theoretical framework; the nature of the study; definitions of key terms; 

the assumptions, scope and delimitations, limitations, and significance of the study; and a 

summary. The chapter summary includes a transition to Chapter 2. 
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Background 

Globally, about 37.7 million people were living with HIV at the end of 2020, with 

1.5 million becoming newly infected each year with the virus and 0.68 million dying 

from AIDS-related illnesses (UNAIDS, 2020). Eighty-four percent of all the people 

living with HIV knew their status; 73% had access to treatment, while 66% were virally 

suppressed in 2020 (UNAIDS, 2020). The burden of HIV can be mostly found in sub-

Saharan Africa, which accounts for an estimated two-thirds of all global HIV cases and 

58% of global new HIV infections (UNAIDS, 2020). In 2020, out of the estimated 4.7 

million people living with HIV in western and central Africa, women aged 15 years and 

above accounted for approximately 60% of the total number of cases (UNAIDS, 2020). 

Correct knowledge, positive attitudes, and appropriate behaviors concerning HIV/AIDS 

and its prevention methods are the pillars for preventing and controlling the disease 

(Atnafu Gebeyehu et al., 2019; Nubed & Akoachere, 2016; Teklehaimanot et al., 2016; 

UNAIDS, 2020). However, globally, it is estimated that about 16% of the individuals 

who are HIV positive do not know their status (UNAIDS, 2020). Testing for HIV is the 

entry point for treatment, care, and support among people living with HIV, and early 

treatment initiation facilitates reduced likelihood of transmission of the infection, better 

treatment outcome, and reduced morbidity and mortality (Evangeli et al., 2016; WHO, 

2019). The availability of antiretroviral therapy has made it imperative to scale up testing 

strategies among populations at risk of HIV, and that has necessitated studying factors 

that may impact the HIV testing decision (Evangeli et al., 2016; WHO, 2019).  
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Women are more susceptible to HIV infection because transmission is mainly 

through the sexual route, making them prone to stigmatizing attitudes and discriminatory 

practices by individuals and the community if they are HIV infected. Women aged 15 

years and above comprised 960,000 (56.47%) out of the 1.7 million Nigerians living with 

HIV/AIDS at the end of 2020 (UNAIDS, 2020). The  rate of HIV infection in women of 

reproductive age in Nigeria (1.6 % in women 15-49 years vs. 0.6% in girls < 15 years) 

has contributed to the increasing number of HIV-infected children due to mother-to-child 

transmission (Federal Ministry of Health [FMoH], 2019; UNAIDS, 2020; WHO, 

UNICEF, & UNAIDS, 2011). Statistics from other West African countries show that the 

prevalence rate of HIV infection in women of reproductive age was 1.20%, 2.0%, 1.4 %, 

and 0.2% for Benin, Sierra Leone, Liberia, and Niger, respectively (UNAIDS, 2020). 

New infections occur 39, 18.6, 78, and 39 times more among Nigerian women 15 years 

and more than women from Benin, Sierra Leone, Niger, and Liberia, respectively. The 

prevalence of HIV infection in Nigeria is not considered high in terms of percentage but 

is of note due to the large population of Nigeria compared to these countries. New HIV 

infections in Nigeria occur 1.6 times more often among women 15 years and older than 

their male counterparts (UNAIDS, 2020). The impact of HIV/AIDS among Nigerian 

women and men includes rendering children orphans and vulnerable (UNAIDS, 2020). 

Increasing women’s knowledge of, and positive attitude toward, HIV/AIDS preventive 

measures is necessary for reducing the overall prevalence of HIV at the population level 

(Atnafu Gebeyehu et al., 2019; Nubed & Akoachere, 2016; Teklehaimanot et al., 2016).  
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HIV counseling and testing are the leading strategies and pathways to prevention, 

treatment, care, and support services for HIV/AIDS. HIV testing is usually preceded by 

counseling so that individuals can be better positioned to make an informed decision 

about being tested for HIV (UNAIDS, 2020). HIV testing assists people to know their 

HIV status so that those who are seronegative may continue to engage in safe behavior 

while seropositive individuals may make an informed treatment decision and access 

available care and support services options (WHO, 2019). Although extensive literature 

exists on the effects of stigma and discrimination on pregnant women’s self-reported HIV 

testing status (De Wet & Kagee, 2016; Jama et al., 2019; Meremo et al., 2016; Shodimu 

et al., 2017; Teklehaimanot et al., 2016), these issues persist and negatively impact the 

rate of HIV testing. Therefore, there is the need to explore further the associations 

between these barriers to HIV testing to gain more insight to develop appropriate 

interventions. 

Problem Statement 

The burden of HIV is highest in sub-Saharan Africa, which accounted for an 

estimated 58% of the global new HIV infections in 2020 (UNAIDS, 2020). In 2020, out 

of the estimated 4.7 million people living with HIV in Western and Central Africa, 

women accounted for approximately 60% of the total number of people living with HIV 

in these regions (UNAIDS, 2020). Correct knowledge, positive attitudes, and appropriate 

behaviors concerning HIV/AIDS and its prevention methods are the pillars for preventing 

and controlling the disease (Colombini et al., 2016; Nubed & Akoachere, 2016; 

Teklehaimanot et al., 2016). Nigeria is rated fourth globally among countries with the 



5 

 

highest HIV/AIDS burden, with an estimated 1,700,000 people living with HIV at the 

end of 2020 (UNAIDS, 2020). About 73% of Nigerians living with HIV/AIDS know 

their status (UNAIDS, 2020).  

Sexual violence, poor negotiation of safe sex, poor economic empowerment, early 

or forced marriage, limited employment and educational opportunities, and other social 

and cultural practices account for the higher probability of HIV infection in women 

Globally (Frew et al., 2016; Sia et al., 2016). According to a study conducted in Nigeria, 

women of reproductive age 15-49 years are two times more likely to acquire new HIV 

infections than men of the same age group (FMoH, 2019). In Nigeria, the prevalence of 

HIV among women of this age group was 1.6%, while the antiretroviral coverage of 

women undergoing prevention of mother-to-child transmission program was 44% in year 

2019  (FMoH, 2019; UNAIDS, 2020). Access to antiretroviral drugs requires that  

individuals know their status and that they have appropriate HIV knowledge and a 

positive attitude towards HIV prevention strategies such as HIV testing (WHO, 2016). To 

achieve HIV/AIDS epidemic control, Nigeria must meet the UNAIDS 90-90-90 Target 

by 2020. The performance on these targets as of 2020 showed that out of the 1.7 million 

Nigerians living with HIV, 90% (1.6 million) knew their status, with 86% (1.5 million) of 

them being on treatment (UNAIDS, 2020). Seventy-two percent of the 1.2 million 

Nigerians living with HIV were virally suppressed (UNAIDS, 2020). These performances 

have left some gaps to be met to end the HIV epidemic in Nigeria. Women of 

reproductive age 15 years and above in Nigeria represent 56% of the HIV-infected 

population and contribute significantly (45%) to the new infections (UNAIDS, 2020).  
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Women of reproductive age (15 years and above) are largely responsible for 

population growth through reproduction. Therefore, it is important that they have the 

appropriate HIV knowledge, the right attitude, and the prevention strategies to reduce 

HIV transmission among themselves and from mother to child by partaking in HIV 

testing. These prevention strategies begin with knowing one’s status through HIV testing 

and the associated determinants. Inner City Fund (ICF) International implements United 

States Agency for International Development (USAID) funded Demographic and Health 

Surveys in over 90 countries of the world (The DHS Program, 2013). In Nigeria, ICF 

International provides technical and financial support to the National Population 

Commission (NPC) to implement Demographic and Health Surveys in Nigeria (National 

Population Commission (NPC) [Nigeria] and ICF International, 2014). The 2013 Nigeria 

Demographic and Health Survey (NDHS) reported that only about 27% of the women 

showed a comprehensive knowledge about HIV/AIDS, with 12% showing a positive 

attitude towards HIV/AIDS. The 2018 NDHS showed an increase in the comprehensive 

knowledge of HIV/AIDS, with 46% of women aged 15-49 years showing comprehensive 

knowledge and 50% showing a positive attitude toward HIV-infected persons (NPC & 

ICF, 2019). The 2018 NDHS did not collect data on HIV testing. A comparison between 

the findings of 2013 and 2018 NDHS shows an improvement in the comprehensive 

knowledge of HIV/AIDS and positive attitudes towards HIV-infected persons among 

women of reproductive age. Heterosexual sexual activity is the main mode of HIV 

transmission, and this contributes to the vulnerability of pregnant women to contracting 

the infection (FMoH, 2016; NPC & ICF, 2019). The consequences of pregnant women 
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contracting HIV include making children vulnerable to contracting the disease during 

pregnancy, labor, delivery, and breastfeeding or becoming orphans because of the death 

of their parents (Musarandega et al., 2020, Thapar et al., 2019). These risks have 

consequential effects on the already stretched health and social systems.  

HIV counseling and testing are the main strategies and pathways to prevention, 

treatment, care, and support services for HIV/AIDS (WHO, 2019). Although extensive 

literature exists on the determinants of HIV testing among pregnant women, knowledge 

gaps still exist about determinants of testing among pregnant women infected with the 

virus (Alemu et al., 2017; Gunn et al., 2016; Meremo et al.,2016; Shodimu et al., 2017; 

Teklehaimanot et al., 2016). Stigmatizing attitudes and discriminatory practices, whether 

manifested by an individual against others or manifested against an individual by the 

community, other individuals, or healthcare workers, are reported barriers impacting HIV 

testing (Meremo et al., 2016; Shodimu et al., 2017). These stigmatizing attitudes and 

discriminatory practices by pregnant women, family members, and society are why 

individuals, including pregnant women, refuse HIV testing, avoid antenatal care services, 

and drop out of prevention of mother-to-child transmission programs (Colombini et al., 

2016; Shodimu et al., 2017). HIV testing is influenced by many social and demographic 

factors such as marital status, educational level, socioeconomic status, gender, and age 

(Meremo et al., 2016; Shodimu et al., 2017; Teklehaimanot et al., 2016). Psychosocial 

and behavioral factors such as HIV/AIDS-related knowledge, attitudes, confidentiality, 

stigma and discrimination, knowledge or proximity to an HIV testing center, self-
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perceived risk, and perceived benefits also influence HIV testing (Teklehaimanot et al., 

2016).  

Some of these factors facilitate the uptake of HIV testing by pregnant women, 

while some pose barriers. Only five of these factors that data were collected in the 

primary study (the 2013 NDHS data set) were analyzed in this study, and they include 

age categories, educational level, place of residence, religion, and marital status. The two 

types of stigma associated with HIV/AIDS are enacted and felt (internalized) stigma 

(Brennan-Ing, 2019). According to Brennan-Ing (2019), enacted stigma refers to  “the 

prejudice, discrimination, and mistreatment that individuals and societies use to sanction 

people with HIV” (p. 240), while felt stigma refers to “the internalized feelings of shame, 

guilt, and fear that arise from the experience of enacted stigma” (p. 240). Stigma and 

discrimination remain some of those factors from the literature that negatively impact 

HIV testing by pregnant women (Alemu et al., 2017; De Wet & Kagee, 2016; Jama et al., 

2019; Meremo et al., 2016; Shodimu et al., 2017; Teklehaimanot et al., 2016). They are 

interrelated concepts because stigma leads to or facilitates discrimination. A search of the 

literature showed a paucity of studies on the effect of pregnant women’s knowledge of 

discriminatory practices towards persons living with HIV/AIDS on their decision to test 

for HIV.  

Most of the existing literature is focused on pregnant women’s stigmatizing and 

discriminatory attitudes against persons living with HIV/AIDS (Alemu et al., 2017; De 

Wet & Kagee, 2016; Jama et al., 2019; Meremo et al., 2016; Shodimu et al., 2017; 

Teklehaimanot et al., 2016). According to my review of the literature, researchers have 
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not considered pregnant women’s knowledge of discriminatory practices against persons 

living with HIV/AIDS. The knowledge of discriminatory practices may serve as a barrier 

to HIV testing. When individuals know about these discriminatory practices, it may 

negatively impact their partaking in testing for HIV due to the fear of being a victim of 

these practices (Mohlabane et al., 2016). Therefore, this study may contribute to the 

knowledge gap by examining the impact of pregnant women’s stigmatizing attitudes and 

their personal knowledge of discriminatory practices towards persons living with 

HIV/AIDS on their self-reported HIV testing. I also considered the effects of 

sociodemographic variables on these associations. I added some of the sociodemographic 

variables included in the primary study as covariates in this study’s multiple regression 

model. In doing so, I sought to determine the effects, if any, of pregnant women’s 

stigmatizing attitudes and personal knowledge of discriminatory practices towards 

persons living with HIV/AIDS on their self-reported testing for HIV. These covariates 

included age, education, place of residence (urban/rural), religion, and marital status. 

Purpose of the Study 

The purposes of this study were to examine the association between (a) 

stigmatizing attitudes towards other persons living with HIV/AIDS and (b) personal 

knowledge of discriminatory practices by other individuals, health workers, and 

community against persons living with HIV/AIDS in self-reported HIV testing during 

antenatal visits or childbirth among pregnant women aged 15- 49 years. Age, education, 

place of residence (urban/rural), religion, and marital status served as covariates. Self-

reported HIV testing was the outcome variable. I used a quantitative approach featuring a 
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cross-sectional design to address this issue. Secondary data obtained from the 2013 

NDHS were analyzed to determine the association, if any, between the variables of 

interest. The dependent variable was HIV testing by the pregnant woman, which is 

defined as the woman having tested for HIV and received her results during antenatal 

care or childbirth at least once in any previous or current pregnancy. The independent 

variables were stigmatizing attitudes of pregnant women towards persons living with 

HIV/AIDS and knowledge of discriminatory practices towards persons living with 

HIV/AIDS. Stigma was defined as an individual’s feelings, opinions, or beliefs that 

convey devalued stereotypes that impact the unjust or prejudicial treatment or behavior 

towards persons living with HIV/AIDS. Discrimination was defined as the actual 

manifestation of unjust or prejudicial treatment or behavior towards persons living with 

HIV/AIDS based on an individual’s feeling, opinions, or beliefs that conveys devalued 

stereotypes (UNAIDS, 2015b). I used positive/negative attitudes to grade stigma. 

Research Questions and Hypotheses 

RQ1: Is there an association between the stigmatizing attitudes of pregnant 

women aged 15-49 years towards other persons living with HIV/AIDS and their self-

reported testing for HIV during antenatal visits or childbirth when controlled for 

sociodemographic characteristics (age categories, educational level, place of residence 

(urban/rural), religion, and marital status)? 

H01: There is no association between stigmatizing attitudes of pregnant women 

aged 15-49 years towards other persons living with HIV/AIDS and self-reported 

testing for HIV during antenatal visits or childbirth when controlled for 
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sociodemographic characteristics (age categories, educational level, place of 

residence (urban/rural), religion, and marital status). 

Ha1: There is an association between stigmatizing attitudes of pregnant women 

aged 15-49 years towards other persons living with HIV/AIDS  and their self-

reported testing for HIV during antenatal visits or childbirth when controlled for 

sociodemographic characteristics (age categories, educational level, place of 

residence (urban/rural), religion, and marital status).  

RQ2: Is there an association between knowledge of discriminatory practices of 

pregnant women aged 15-49 years towards other persons living with HIV/AIDS and their 

self-reported testing for HIV during antenatal visits or childbirth controlled for 

sociodemographic characteristics (age categories, educational level, place of residence 

(urban/rural), religion, and marital status)? 

H02: There is no association between the knowledge of discriminatory practices 

of pregnant women aged 15-49 years towards other persons living with 

HIV/AIDS and their self-reported testing for HIV during antenatal visits or 

childbirth when controlled for sociodemographic characteristics (age categories, 

educational level, place of residence (urban/rural), religion, and marital status). 

Ha2: There is an association between knowledge of discriminatory practices of 

pregnant women aged 15-49 years towards other persons living with HIV/AIDS 

their self-reported testing for HIV during antenatal visits or childbirth when 

controlled for sociodemographic characteristics (age categories, educational level, 

place of residence (urban/rural), religion, and marital status). 
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Theoretical Framework 

The health belief model developed by Rosenstock (1966) and updated by 

Rosenstock et al. (1988) was the theoretical framework for this study. The health belief 

model is a behavioral model that has as its premise that individuals will act to protect 

themselves from risks or engage or not engage in behaviors or practices that will impact 

their health (Rosenstock, 1966; Rosenstock et al., 1988). Because of this, the model has 

been widely used to study the relationship between knowledge, attitude, and the practice 

of HIV prevention behaviors (Rosenstock, 1966; Rosenstock et al., 1988). Researchers 

have used the six constructs of the model to address the relationship between HIV/AIDS 

knowledge, attitude, and behaviors.  

The health belief model assumes that when people believe that they are at risk of 

a health problem, their understanding of the gains of taking action to avoid the problem 

facilitates their readiness to act (Rosenstock, 1966; Rosenstock et al., 1988). Rosenstock 

and collaborators (Rosenstock, 1966; Rosenstock et al., 1988) developed the model to 

address individuals’ lifestyle behavior and why they used or did not use public health 

prevention services. The basic principles of this model are found in its key constructs. 

They are perceived susceptibility, perceived severity, perceived benefits, perceived 

barriers, cues to action, and self-efficacy (Rosenstock1966; Rosenstock et al., 1988). 

Perceived susceptibility deals with an individual’s assessment of their vulnerability to a 

condition. Perceived severity addresses a person’s opinion of how serious or severe a 

condition and its effects are. Perceived benefits relate to an individual’s belief in the 

ability of the recommended action to reduce the impact of the condition consequences. 
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Perceived barriers deal with a person’s opinion about the physical and psychological 

costs associated with the recommended action. Cues to action deal with the strategies to 

trigger readiness to engage in the recommended actions. Self-efficacy deals with an 

individual’s confidence in his or her ability to perform the recommended action.  

The health belief model explains that when people have the belief that they are at 

risk of a health problem, their understanding of the advantages of taking action and 

barriers to the action, the belief in their ability to take action, including the triggers to act, 

provide the reason(s) individuals will engage or not engage in health-promoting behavior 

(Rosenstock1966; Rosenstock et al., 1988). I used these constructs to evaluate the factors 

that impact pregnant women's uptake of HIV testing. The constructs of this model were 

used to operationalize the RQs and hypotheses using the information available from the 

2013 NDHS. The perceived barrier was the central construct for this investigation. Figure 

1 includes a visual rendering of the health belief model. 
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Figure 1 

 

Schematic Representation of the Health Belief Model as Applied to This Study 

 

Note. Adapted from “The Role of Health Beliefs and Health Literacy in Women’s 

Health Promoting Behaviours Based on the Health Belief Model: A descriptive Study” by 

M. Ghorbani-Dehbalaei, M. Loripoor and M. Nasirzadeh, 2021, BMC Women’s Health, 

21(1), 421 (https://doi.org/10.1186/s12905-021-01564-2). Copyright under the Creative 

Commons Attribution 4.0 International License. 

The health belief model is based on the assumptions that an individual will 

engage in a health-related action if they feel that they can avoid a negative health 

condition and can successfully take a recommended health action (Rosenstock, 1966; 

Rosenstock et al., 1988). 
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Nature of the Study 

I used a quantitative cross-sectional design to answer the RQs and test the 

hypotheses. Using the health belief model as the theoretical framework, I evaluated the 

association between some perceived barriers of HIV testing among pregnant women, 

such as their stigmatizing attitudes towards persons living with HIV/AIDS, personal 

knowledge of discriminatory practices towards persons living with HIV/AIDS, and their 

self-reported HIV testing. I also evaluated the association between covariates, namely age 

categories, educational level, place of residence, religion, and marital status, and self-

reported HIV testing by pregnant women. 

Definitions 

HIV counseling and testing: A process that enables an individual to be counseled 

to be in a better position to make an informed decision about being tested for HIV 

(UNAIDS, 2015b). 

HIV incidence: The number of new HIV infections occurring in a defined 

population in a specific period (UNAIDS, 2015b). 

HIV prevalence: The total number of persons living with HIV in a defined 

population in a specified period (UNAIDS, 2015b). 

HIV testing by pregnant women: The dependent variable for the study was defined 

as a pregnant woman having tested for HIV and received her results during antenatal care 

or childbirth at least once in any of previous or current pregnancies. 
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Knowledge of HIV/AIDS discriminatory practices: A variable that was defined as 

responding “yes” to any of the three questions used to assess discriminatory practices 

towards persons living with HIV/AIDS in the 2013 NDHS. 

Prevention of mother-to-child transmission of HIV: The Nigerian intervention 

programs to prevent vertical transmission of HIV infection during pregnancy, labor, 

delivery, and breastfeeding (FMoH, 2016). 

Stigmatizing attitudes: Negative or positive attitudes conveyed in responses given 

by the pregnant women to questions used to assess stigmatizing attitudes in the 2013 

NDHS. Negative attitudes were scored when the mean score was < .56 whereas positive 

attitudes were scored when the mean score was  ≥ .56. 

Assumptions 

Based on the constructs of the health belief model,   I I assumed that the practice 

of HIV testing among Nigerian pregnant women 15-49 years is influenced by barriers to 

HIV testing such as their stigmatizing attitudes and personal knowledge of discriminatory 

practices towards persons living with HIV/AIDS (Alemu et al., 2017; De Wet & Kagee, 

2016; Jama et al., 2019; Meremo et al., 2016). I also assumed that other social-

demographic variable such as educational level, age, marital status, place of residence, or 

religion may also impact the likelihood of pregnant women’s uptake of HIV testing 

(Meremo et al., 2016; Shodimu et al., 2017; Teklehaimanot et al., 2016). 

Scope and Delimitations 

I limited the study population to pregnant women aged 15-49 years because the 

data collected by the 2013 NDHS that were analyzed in this study were for reproductive-
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age women between 15 and 49 years. I assumed the generalizability of this study’s results 

but did not verify this. The assumed representativeness of this study was based on the 

application of the sample weights. The findings of this study will be generalized to the 

population of pregnant women aged 15-49 years who expressed stigmatizing attitudes 

towards persons living with HIV/AIDS and self-reported testing or not testing for HIV 

during their antenatal visits or childbirth. It will also be generalized to the pregnant 

women who have personal knowledge of discriminatory practices towards persons living 

with HIV/AIDS and self-reported testing or not testing for HIV during antenatal visits or 

childbirth. 

Limitations 

I assumed but did not confirm, the generalizability of this study’s results. The 

findings of this survey will be generalized only to the population of women under 

consideration in this study. The 2013 NDHS relied on the self-report of HIV testing by 

pregnant women, and therefore the accuracy of the information provided by them cannot 

be established. Furthermore, recall bias may have an impact on the accuracy of the 

provided information (Althubaiti, 2016). Also, the cross-sectional design of the original 

study design makes it not possible to establish causality between the independent and the 

dependent variables (Iyun et al., 2018). 

Significance 

In this study, I addressed HIV prevention by focusing on the factors that impact 

HIV testing among pregnant women between the ages of 15 and 49 years in Nigeria. HIV 

infection among pregnant women increases children’s risk of contracting the disease 
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during delivery or becoming orphans because of the death of their parents (Thapar et al., 

2019). These circumstances have consequential effects on the already stretched health 

and social systems (Thapar et al., 2019). HIV counseling and testing are among the 

leading strategies and pathways to prevention, treatment, care, and support services for 

HIV/AIDS (Gebreemedhin et al., 2018; WHO, 2019). The findings from this study may 

contribute to HIV/AIDS intervention and prevention efforts among this vulnerable group. 

Also, insights from this study may encourage policy and advocacy group decision-makers 

to make policies and decisions that promote access to HIV testing to reduce the 

transmission of the disease. In addition, health education has been identified as one of the 

pillars of HIV/AIDS prevention and control (Siuki et al., 2018). Therefore, further 

exploration of this topic may provide insights on how to design or tailor health education, 

including what factors to target, to reduce the disease transmission among pregnant 

women and their babies, resulting in a positive social change. 

Social Change Implications 

According to UNAIDS (2015a) estimates, in Africa, about half of the children 

who acquire HIV from their mothers will die before their second birthday. The reduction 

in mother-to-child transmission of HIV may improve this statistic and better the health 

indices of Nigeria. This study’s findings may help policymakers, researchers, and 

healthcare stakeholders to design appropriate interventions to address the effect, if any, of 

stigmatizing attitudes and personal knowledge of discriminatory practices towards 

persons living with HIV/AIDS on the HIV testing of pregnant women aged 15-49 years. 

This may impact the social system by increasing pregnant women's uptake of HIV 
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testing, which, research shows, is the gateway to HIV prevention, care, support services, 

and control of the epidemic (Evangeli et al., 2016; WHO, 2019). Also, the social system 

may be impacted through the expected reduction of the funds spent by the government on 

the control of the HIV epidemic in Nigeria so that it can be used for other social services. 

Summary 

In this chapter, I provided an overview of the study. This chapter consists of an 

introduction to the study topic, the background of the study, the problem statement, the 

study purpose, RQs and hypotheses, the theoretical framework, the nature of the study, 

definitions of key terms, assumptions of the study, and the significance of the study. In 

Chapter 2, I review current literature related to the effect of stigma and discrimination 

and some relevant sociodemographic factors on HIV testing by pregnant women. The 

introductory information provided in Chapter 1 will provide a foundation for identifying 

and reviewing the relevant current literature for the study. 
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Chapter 2: Literature Review 

The purpose of this study was to examine the effect of stigmatizing attitudes and 

personal knowledge of discriminatory practices towards persons living with HIV/AIDS 

on self-reported HIV testing of Nigerian pregnant women aged 15-49 years during 

antenatal visits or childbirth. Globally, about 37.7 million people lived with HIV at the 

end of 2020, with 1.5 million becoming infected newly with the virus and 0.68 million 

dying from AIDS-related illnesses (UNAIDS, 2020). The burden of HIV is most present 

in sub-Saharan Africa, accounting for an estimated two-thirds of all global HIV cases and 

58% of global new HIV infections (UNAIDS, 2020). In 2020, women aged 15 years and 

above accounted for approximately 60% of the total number of people living with HIV 

(an estimated 4.7 million people) in western and central Africa (UNAIDS, 2020). 

Heterosexual sexual activity accounted for most of the HIV transmission, and this 

contributes to the vulnerability of pregnant women to contracting the infection (NPC & 

ICF, 2014). The two types of stigma associated with HIV/AIDS are enacted and felt 

stigma. Felt or internalized stigma facilitates the denial of status by people living with 

HIV, guilt, shame, blame, and self-isolation, while enacted stigma enables ridicule, 

rejection, violence, and neglect of healthcare and needs of people living with HIV/AIDS 

by family, society and healthcare providers (Brennan-Ing, 2019). 

Stigmatizing attitudes and discriminatory practices are some of the reported 

barriers that impact HIV testing (Alemu et al., 2017; Ejigu & Tadesse, 2018; 

Gebremedhin et al., 2018; Jama et al., 2019; Meremo et al., 2016; Teklehaimanot et al., 

2016). The practices reported in these studies are some of the reasons why pregnant 
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women and their family members refuse HIV testing, avoid antenatal care services, and 

drop out of programs designed to prevent mother-to-child HIV transmission. The 

consequences of pregnant women contracting the HIV infection include making children 

vulnerable to contracting the disease during pregnancy, labor, delivery, and breastfeeding 

or becoming orphans because of the death of their parents (Musarandega et al., 2020). 

These potential outcomes have consequential effects on the already stretched health and 

social systems. Therefore, these barriers need to be addressed to detect early HIV 

infection in pregnant women to reduce the transmission of the infection to their children.  

The major sections of this chapter are devoted to the literature search strategy, 

theoretical foundation, a literature review related to key variables or concepts, and 

summary and conclusions. In the Literature Search Strategy section, I provide 

information on the databases and search engines and the key terms and combinations I 

used to find literature. I also provide information on the scope of literature reviewed in 

terms of years searched, types of literature and sources searched, including seminal 

literature and current peer-reviewed literature, and how the issue of paucity of the current 

research was handled. In the Theoretical Foundation section that follows, I discuss the 

health belief model, which underpinned the study, including previous applications of its 

constructs. Next, I review key literature. In reviewing the literature associated with the 

study’s main variables, I describe previous studies in this area and the methodology of 

inquiry by previous researchers, including the limitations. I review and synthesize studies 

related to the key independent, dependent, and covariate variables to explain what is 

known about the variables, what is controversial, and what remains to be studied. I also 
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review studies related to the RQs. The Summary and Conclusions section includes a 

synopsis of major findings in the literature, including the gaps that need to be addressed. 

Literature Search Strategy 

 To find the gaps in the existing literature, I searched peer-reviewed articles, 

seminal literature, relevant dissertations, textbooks, and theoretical work. The literature 

search included searching databases in the Walden University Library such as PubMed, 

Academic Complete, MEDLINE, CINAHL, and ProQuest as well as the Google Scholar 

search engine. Key search terms broken into concepts were used to get relevant articles 

from the databases. They include stigma and discrimination, pregnant women, HIV 

testing, and HIV testing determinants. The results yielded by the search were further 

refined by inclusion criteria such as year of publication (5 years) and full-text article. The 

articles’ abstracts were screened, and the ones that did not adequately address the topic 

were excluded, while the references were screened to identify more relevant articles. Two 

hundred relevant articles were found and reviewed. 

Theoretical Foundation 

The health belief model was the theoretical framework for this study. Social 

scientists working at the Public Health Service in the United States developed the health 

belief model in the 1950s to understand why individuals fail to engage in preventive 

disease strategies or adopt screening tests for early disease detection (Rosenstock,1966; 

Rosenstock et al., 1988). The original model had four constructs, namely perceived 

susceptibility, perceived severity, perceived benefits, and perceived barriers. Later, 

Rosenstock et al. (1988) provided an improved version of the health belief model that 
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included two more constructs: cues to action and self-efficacy. The health belief model 

assumes that when individuals believe that they are at risk of a health problem and 

understand the gains of taking action to avoid the health problem, they will be better 

prepared to take action (Rosenstock,1966; Rosenstock et al., 1988).  

The health belief model is a behavioral model that provides the rationale for why 

individuals will act to protect themselves from risks or engage or not engage in behaviors 

or practices that will impact their health. Because of this, the model has been widely 

adopted to study varieties of health behaviors, including sexual risk behaviors and 

HIV/AIDS transmission (Abdolaliyan et al., 2017; O’Dwyer et al., 2019; Ofori, 2019). 

Researchers have used the six constructs of the expanded model to address the 

relationship between HIV/AIDS knowledge, attitude, and behaviors (Rosenstock, 1966; 

Rosenstock et al., 1988). The tenets of the health belief model include two elements of 

behaviors relating to health: the wish or eagerness to avoid being sick or to get well if 

already sick (Rosenstock, 1966; Rosenstock et al., 1988). This model implies that when 

people have the belief that they are at risk of a health problem and understand the 

advantages of taking action and the associated barriers to the action, the belief in their 

ability to act, including the trigger to act provides the reason(s) people practice or not 

practice behaviors that promote health (Rosenstock, 1966; Rosenstock et al., 1988). The 

combination of perceived susceptibility and severity form the perceived threat of a 

condition or disease (Rosenstock, 1966; Rosenstock et al., 1988). When a perceived 

benefit of engaging in a preventive behavior is more than the perceived threat of a 

disease, there is the likelihood that a person will engage in the recommended health 
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action or behavior and vice versa (Rosenstock, 1966; Rosenstock et al., 1988). Also, 

when the perceived barrier to engaging in health behavior is considered more than the 

harm that can result from the disease, there is less likelihood that an individual will 

engage in preventive health behavior (Rosenstock, 1966; Rosenstock et al., 1988). In 

summary, when the perceived benefits of engaging in a healthy behavior by an individual 

are greater than the perceived barriers to the healthy behavior, there is an increased 

likelihood that the individual will engage in the preventive health behavior (Rosenstock, 

1966; Rosenstock et al., 1988). 

Constructs and Tenets of the Health Belief Model 

The basic tenets of the health belief model are found in the key constructs of the 

theory. They are perceived susceptibility, perceived severity, perceived benefits, 

perceived barriers, cues to action, and self-efficacy (Rosenstock, 1966; Rosenstock et al., 

1988).  

Perceived Susceptibility 

This deals with individuals’ assessment of their vulnerability to a condition. 

According to the health belief model, when individuals perceive themselves to be at risk 

or vulnerable to a disease, they act in a way to prevent contracting the disease 

(Rosenstock, 1966; Rosenstock et al., 1988). This prevention action includes testing for 

HIV, which is considered preventive (Abdolaliyan et al., 2017; Meremo et al., 2016). 

Studies have applied this construct to study how it impacts the uptake of HIV testing 

services (Ofori, 2019; Teklehaimanot et al., 2016). 
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Perceived Severity 

This addresses a person’s opinion of how severe a condition and its effects are. It 

deals with an individual’s feeling about the seriousness of contracting a disease or 

leaving it untreated and the medical and social consequences associated with it 

(Rosenstock, 1966; Rosenstock et al., 1988). 

Perceived Benefits 

This construct relates to an individual’s belief in the ability of the recommended 

action to reduce the impact of the condition consequences. It implies that the likelihood 

of engaging in the behavior is contingent on the strength of the desire to engage in it 

influenced by the behavioral attitudes that include beliefs about the advantages and 

disadvantages of testing for HIV (Rosenstock, 1966; Rosenstock et al., 1988). 

Perceived Barriers 

This deals with a person’s opinion about the physical and psychological costs 

associated with the recommended action. It is an individual’s feeling about the barriers to 

engaging in a prescribed health action that make him or her do a cost-benefit analysis and 

weigh the prescribed health actions effectiveness against the perception of being 

convenient or inconvenient (Rosenstock, 1966; Rosenstock et al., 1988). Studies have 

related the impact of perceived barriers to uptake of HIV testing (Muhinda & 

Pazvakawambwa, 2017; Ofori, 2019).   

Cues to Action 

It deals with the strategies to trigger the process of decision-making or readiness 

to engage in the recommended health actions. The cues can be internally triggered by 
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disease symptoms which can prompt an individual to seek medical attention, or 

externally triggered, such as sickness by a family member, articles read, or advice given 

by others (Rosenstock et al., 1988). 

Self-Efficacy 

This deals with an individual’s confidence in his or her ability to perform the 

recommended action. According to Peifer et al. (2020), Self-efficacy impacts the quality 

and quantity of recommended action performance. 

Applicability of the Health Belief Model 

The perceived barrier is the construct of the health belief model that applies to this 

study. Stigma and discrimination have been documented as some of the barriers that 

prevent individuals from seeking appropriate healthcare services or engaging in 

preventive health activities that will protect their health. Individuals who stigmatize and 

discriminate against other persons perceive that they will also be treated that way. 

Therefore, it becomes a barrier for them in seeking the appropriate healthcare services, 

including testing for HIV. This model has been applied to many areas of preventive 

health to understand different population health behaviors. These areas include health 

behaviors relating to health promotion such as exercise and diet, the practice of 

vaccination and contraception, and health-risk such as smoking. It has also been applied 

to study an individual’s sick role behavior that refers to the practice of recommended 

health action following a professional diagnosis of sickness and the use of health services 

for medical reasons (Jeihooni et al.,  2016; Rakhshanderou et al., 2017); condom use 

(Huang et al., 2020), exercise (Abdolaliyan et al., 2017; Sas-Nowosielski et al., 2016; 
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Villar, 2017), HIV testing barriers, benefits, the cue for action, self-efficacy and other 

prevention measures (Alemu et al., 2017; Meremo et al.,2016; Ofori, 2019;  

Teklehaimanot et al., 2016). The choice of this theory is because of its broad applicability 

to the current area of study and areas related to it. The model provided the rationale why 

people will engage or not engage in preventive health activities or use or not use 

preventive health services. 

This study examines the effect of stigma and discrimination on HIV testing by 

pregnant women. Stigmatizing attitudes and discriminatory practices are some of the 

reported factors that pose a barrier to HIV testing (Meremo et al., 2016; Shodimu et al., 

2017). These practices by family members and society are some reasons why individuals, 

including pregnant women, will refuse HIV testing, avoid antenatal care services and 

drop out of the prevention of mother-to-child HIV transmission program (Colombini et 

al., 2016; Shodimu et al., 2017). The health belief model assumes that when individuals 

believe that they are at risk of a health problem and understand the gains of taking action 

to avoid the health problem, it will facilitate their preparedness to take action 

(Rosenstock, 1966; Rosenstock et al., 1988). However, the engagement in this action 

requires overcoming the individual’s perceived barrier (a construct of the model) that 

deals with a person’s opinion about the physical and psychological costs associated with 

the recommended action. Therefore, this model provides the appropriate background and 

explanation for why barriers such as stigma or discrimination may impact HIV testing by 

pregnant women. The research questions relate to the theory because they seek to elicit 

answers to the relationship between barriers to HIV testing (stigmatizing attitudes of 
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pregnant women aged 15-49 years and their personal knowledge of discriminatory 

practices towards persons living with HIV/AIDS) and HIV testing in Nigeria by pregnant 

women aged 15-49 years. 

Literature Review Related to Key Variables and/or Concepts 

Global Overview of HIV/AIDS 

Globally about 37.7 million people live with HIV at the end of 2020, with 1.5 

million becoming infected newly with the virus and 0.68 million dying from AIDS-

related illnesses. The new infections include about 150,000 children who mostly live in 

sub-Saharan Africa and got the infection from their mother during pregnancy, delivery, or 

breastfeeding. Out of the people living with HIV, only about 84% know their status, 

while the remaining 16% still need to test for HIV to know their status. About 27.5 

million people living with HIV are on antiretroviral therapy, while only about 66% of 

persons living with HIV are virally suppressed (UNAIDS, 2020). Also, women aged 15 

to 49 years have a higher HIV prevalence (0.8%) than men (0.6%), while the new HIV 

infections are higher in women (660,000) than men (640,000). The majority of persons 

infected with HIV live in low and middle-income countries. The burden of HIV is most 

in sub-Saharan Africa, which accounts for an estimated two-thirds of all global HIV cases 

and 58% of global new HIV infections (UNAIDS, 2017). In 2021, out of the estimated 

4.7million people living with HIV in western and central Africa, women aged 15 years 

and above accounted for approximately 60% of the total number of people living with 

HIV in these regions (UNAIDS, 2020). Southern and Eastern Africa has the highest 

number of people living with HIV (20.6  Million), while North Africa and the Middle 
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East have the least (230,000). About 85% of pregnant women globally have access to 

antiretroviral therapy to prevent mother-to-child infection, while new infections in 

children have reduced by 53% since 2010 (UNAIDS, 2017). The reasons for this 

decrease include a reduction in the infectivity of people living with HIV due to increased 

access to antiretroviral therapy, expansion of mother-to-child prevention programs, and 

the introduction of other prevention programs that target safer sex practices and 

outreaches to key populations (UNAIDS, 2017, 2020). This global picture calls for 

concerted and sustained efforts towards the global prevention and control of HIV/AIDS. 

HIV/AIDS in Nigeria 

The first case of HIV/AIDS was reported in Nigeria in 1986. With a population of 

about 200 million people, Nigeria is ranked the fourth country globally with the highest 

HIV/AIDS burden, with approximately 1,700,000 people living with HIV/AIDS at the 

end of 2020. New HIV infections in 2020 were 86,000, and the HIV/AIDS-related 

mortality was 49,000 (UNAIDS, 2020). The current prevalence rate of HIV is 1.3% 

(Federal Ministry of Health Nigeria, 2019; UNAIDS, 2020). The HIV prevalence for 

women aged 15-49 years is 1.6% (1.6 per 100 persons) and is higher than men of the 

same age range, which is 1% (UNAIDS, 2020). The epidemic pattern or trend in the 

general Nigerian population showed a steady decline in the prevalence rate of the disease 

from 5.8% in 1991 to 1.3% in 2020 (FMOH, 2014 & 2019; UNAIDS, 2020). The HIV 

testing and treatment cascade for Nigeria showed a deficit between people living with 

HIV who know their HIV status and those who know their status and are on treatment. 

The key populations continue to be the driving factor for the HIV epidemic, with a 
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prevalence rate of 14.4% for sex workers, 23.0% for men who have sex with men, and 

3.4% for people who inject drugs. New infections or incidence occur at 0.42 per 

thousand-all adults aged 15-49 years in Nigeria (UNAIDS, 2020). 

Transmission Modes of HIV 

HIV is an acronym for Human Immunodeficiency Virus, which causes Acquired 

Immunodeficiency Syndrome (AIDS). HIV destroys an individual’s body immune 

system making the person susceptible to other infections. The virus can be transmitted 

from a person to another through the exchange of body fluids from infected individuals, 

such as blood, breast milk, semen, and vaginal secretions, and it has no known cure. It 

can also be transmitted from a pregnant mother to a child. Certain behaviors and risk 

factors predispose or increase the chances of an individual contracting the infection. 

These include having unprotected anal or vaginal sex, the presence of another sexually 

transmitted infection, sharing of contaminated sharp objects, receiving unsafe injections, 

blood transfusions, tissue transplantation, medical procedures that involve unsterile 

cutting or piercing, and accidental needle stick injuries (WHO, 2021). The primary mode 

of HIV transmission in sub-Saharan Africa and Nigeria is unprotected sexual intercourse 

(Federal Ministry of Health Nigeria, 2016; NPC & ICF International, 2019). Also, in 

Nigeria, the major routes of HIV transmission include heterosexual sexual activity, blood 

transfusions, and mother-to-child transmission, with 80-90% of transmission being 

accounted for by heterosexual sex (Federal Ministry of Health Nigeria, 2014 & 2016; 

National Population Commission NPC & ICF International, 2019). 
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HIV Testing and Counseling 

Definition and Goals 

HIV counseling and testing are the leading strategies and pathways to prevention, 

treatment, care, and support services for HIV/AIDS. HIV testing and counseling is a 

process through which a person is counseled about HIV so that he or she may be able to 

make an informed decision about being tested for the virus. It is a process that requires 

confidentiality and that the decision is made solely by the individual. The goal of HIV 

testing is to assist people in knowing their HIV status so that those who are seronegative 

will continue to engage in safe behavior while seropositive individuals will make an 

informed decision about treatment, care, and support services options available (WHO, 

2019). 

Processes 

According to the World Health Organization’s (WHO) guiding principles for 

expanded testing and counseling, certain processes should be followed in providing HCT 

services to clients. These processes include conducting pretest counseling that provides 

information on the purpose of the testing and the options available to the clients based on 

the test result outcome. It also includes that the process is voluntary and confidential such 

that the client is not forced to test and that the information provided is kept confidential 

and out of reach to unauthorized persons. Furthermore, it includes that following 

informed consent by the client to test, post-test counseling is given to those with positive 

and negative results to explain the meaning of the test result and positive clients referred 

to care, treatment, and support services. The post-test counseling serves the purpose of 
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ensuring that those who are seronegative will continue to engage in safe behavior, while 

seropositive individuals will make an informed decision about treatment, care, and 

support services options available (WHO, 2019). In line with the 90-90-90 target set by 

UNAIDS, which requires that 90% of people living with HIV should know their HIV 

status by 2020, WHO has developed a consolidated guideline for HIV testing services 

that is the gateway for people to know their status (UNAIDS, 2017; WHO, 2019). These 

guidelines require that the 5Cs principles, namely Consent, Confidentiality, Counseling, 

Correct Result, and Connections, be applied when testing an individual for HIV (WHO, 

2019). 

• Consent. This implies that an individual being tested for HIV should approve 

the test after receiving the information needed to make the decision for 

counseling. 

• Confidentiality. This implies that the discussion or what transpires between 

the HIV testing provider and the client should not be made know to a third 

party without the approval of the client and that the exercise should be 

conducted in a confidential setting.  

• Counseling. This is divided into Pre-test and Post-test counseling. The Pre-test 

is done before the HIV testing and provides information on the purpose of the 

testing and the options available to the clients based on the outcome of the test 

result. The post-test counseling serves the purpose of explaining the result of 

the test and the options available depending on the result, including linkage to 

care, treatment, and support services. 
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• Correct Result. HIV testing services providers should strive to provide 

services that are of high quality, including putting in place quality assurance 

systems to guarantee that correct diagnosis is received by clients. Part of the 

assurance system include that positive persons are retested before linking 

them to treatment, care, and support services. 

• Connection. Individuals with positive tests are linked to treatment, care, and 

support service that is the primary goal of HIV testing. 

Testing Approaches 

The traditional approach to HIV testing is voluntary counseling and testing, where 

an individual initiates the process of being tested for HIV. Another approach to HIV 

testing is provider-initiated testing and counseling. This occurs routinely in health 

facilities during clinical activities such as antenatal care and sexually transmitted 

infections clinics where the provider offers HIV testing to clients after counseling them. 

Those that gave consent will be tested for HIV. Community-based HIV testing involves 

the strategies of door-to-door testing, mobile outreach campaigns, testing in educational 

and workplace settings. HIV self-testing is another approach where individuals wishing 

to know their status purchase the test kit and test and interpret the results by themselves. 

It is considered a screening test that requires further validation in line with an established 

testing algorithm (WHO, 2019). 

Testing Techniques and Diagnosis 

HIV diagnosis has usually been made using rapid diagnostic tests to detect HIV 

antibodies in the serum of an individual. The WHO testing algorithm requires that a 
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sensitive test, specific test, and either of them as tie-breaker be used respectively as first, 

second-, and third-line assays for detecting HIV infection. Diagnosis of HIV can be made 

using Immunoassays such as enzyme immunoassays, electrochemiluminescence 

immunoassays, and chemiluminescence immunoassays to detect the antibodies in the 

serum of an individual. During the window period of HIV infection (first ten days), when 

the infection cannot be detected, no test, whether the virological or serological test, has 

been able to detect the marker of HIV infection. In HIV exposure infants, the diagnosis of 

HIV is made with virological assay before 18 months because of the maternal transfer of 

HIV antibodies, which can give a false-positive result, while children above 18 months 

with suspected HIV infections are diagnosed with serological tests (WHO, 2019). 

Benefits of Testing for HIV 

The benefits of HIV testing include that it assists in preventing mother-to-child 

transmission in women of reproductive age (Mohlabane et al., 2016; WHO, 2019). It also 

serves as the gateway to HIV prevention, care, support, and treatment services 

(Mohlabane et al., 2016; WHO, 2019). It assists those who are negative to engage in safer 

HIV prevention practices (WHO, 2019). 

Gateway to Prevention, Care, Support, and Treatment Services 

HIV testing and Counseling acts as the gateway or link to HIV prevention, care, 

support, and treatment services (Evangeli et al., 2016; WHO, 2019). Drugs for managing 

HIV infections are now available and serve to reduce the virus level in an infected 

individual and therefore reduce his or her infectivity (WHO, 2016). WHO recommended 

that HIV testing should be offered to both the general and key populations with linkage to 
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prevention, care, and support services (WHO, 2019). This assists individuals who test 

positive to be linked to services to get care, support, and treatment for HIV (WHO, 2016 

& 2019). In pregnant women, HCT serves the purpose of early identification of HIV-

infected mothers so that they can be linked to care and treatment services to prevent 

mother-to-child transmission (WHO, UNAIDS, UNICEF, 2011). Furthermore, the 

linkage allows an infected individual to access other care and treatment services for HIV 

comorbidities such as tuberculosis and opportunistic infections (WHO, 2016, 2019). 

Prevention of Mother-to-Child Transmission of HIV 

According to the 2013 NDHS, 49% of women of reproductive age had accurate 

knowledge or understood issues concerning mother-to-child prevention of HIV correctly 

(NPC & ICF International, 2014). This knowledge or correct understanding varies 

between the urban and rural areas of pregnant women dwellers with education and 

wealth. The 2018 NDHS showed an increase in the number of women of reproductive 

age who had correct knowledge about the prevention of mother-to-child transmission of 

HIV, with 57% showing correct knowledge while 72% knew that taking antiretrovirals 

will reduce the risk of HIV transmission to the child from the mother (NPC & ICF 

International, 2019). Mukhtar et al. (2020) conducted a cross-sectional hospital-based 

study on knowledge, attitude, and practice regarding mother-to-child transmission of 

HIV, its prevention, and associated factors among antenatal women attending a 

healthcare facility in Srinagar district, North India. Three hundred and sixty-six (366) 

pregnant women attending the healthcare facilities were included in the study over a 

period of 3 months. The findings of the study showed that although 85.8% of the 
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pregnant women knew the mode of HIV transmission, only 50.8% knew about mother-to-

child transmission of HIV/AIDS. It was concluded in the study that although the pregnant 

women had adequate knowledge about HIV infection, this does not include knowledge 

about mother-to-child transmission of HIV infection and its prevention measures. Abtew 

et al. (2016) conducted a facility-based cross-sectional involving 398 pregnant women 

who attended antenatal care services at governmental health institutions in Assosa town, 

Ethiopia. They reported in the study that knowledge of prevention of mother-to-child 

transmission of HIV among pregnant women was positively associated with those who 

had favorable attitudes regarding HIV counseling and testing (AOR, 4.27; 95% CI:1.95, 

9.34). Atnafu Gebeyehu et al. (2019) conducted a study on the acceptance of HIV testing 

and associated factors among pregnant women attending antenatal care in the Gunino 

health center, southern Ethiopia. It was an institutional-based cross-sectional study design 

with a sample size of 340. Bivariate and multivariable regression analysis was used to 

determine relationships between independent and dependent variables. Results showed 

that the odds of HIV testing among pregnant women who had awareness about MTCT of 

HIV was higher than their counterparts who had low awareness (AOR, 2.60; 95% 

CI:1.41, 4.81). Also, pregnant women who were knowledgeable about the prevention of 

mother-to-child transmission were more likely to test for HIV (AOR, 1.72; 95% CI:1.03, 

2.86) than their counterparts. Besides, the odds of testing acceptance among pregnant 

women who attended two and above antenatal appointments were higher (AOR, 2.49, 

95% CI:1.46, 4.22) than participants who attended only one appointment. These findings 

were consistent with what was also found by Alemu et al. (2017). Using a cross-sectional 
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design, Alemu et al. (2017) studied pregnant women HIV testing in Ethiopia. The study 

findings showed that pregnant women with a complete understanding of mother-to-child 

transmission of HIV were more likely to test for HIV than those with lower 

understanding (AOR, 3.73; 95% CI: 1.56, 8.94). They also found that those who had a 

comprehensive knowledge of PMTCT were more likely to be tested (AOR, 2.56; 95% 

CI:1.26, 5.19). Irinyenikan (2019 - Nigeria) assessed the knowledge of prevention of 

mother‑to‑child transmission (PMTCT) of HIV among pregnant women and their attitude 

and practice of HIV counseling and testing. The study was an institutional-based 

descriptive cross‑sectional study that used a systematic random sampling technique to 

select 400 pregnant women. Results showed that although there was high awareness of 

MTCT of HIV among the women, this has not translated into corresponding higher 

testing for HIV by pregnant women. 

Knowledge of HIV Prevention Methods 

When most individuals have the correct prevention methods knowledge about 

HIV/AIDS, it impacts the control of the epidemic. The knowledge includes knowing the 

transmission routes of HIV, behaviors, and practices that reduce the infection, such as 

faithfulness to an uninfected partner and the use of condoms. The 2013 Nigeria 

demographic and health survey found that 58% of women of reproductive age knew that 

correct and consistent use of condoms could reduce the transmission of HIV;78% of them 

knew that having sex with only one uninfected partner reduces the spread of the disease 

while 54% knew that both could limit the spread of HIV (NPC and ICF International, 

2014).  
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A study done on the knowledge, acceptance, and utilization of the female condom 

among women of reproductive age in Ghana showed a low level of awareness, 

knowledge, acceptance, and use of the female condom (Ananga et al., 2017). This study 

applied a descriptive cross-sectional survey design to survey 380 women aged15-49 years 

using the structured questionnaires as the data collection instrument. Uchendu et al. 

(2019) conducted a cross-sectional study among 964 youths aged 15 to 24 years old using 

questionnaires to collect information on the awareness and utilization of female condoms 

among street youths in Ibadan, an urban setting in South-West Nigeria. This study 

showed that although 47.9% of the respondents have heard about female condoms, only 

16.8% have ever seen them, while only 4.3% have ever used them. These findings 

corroborated the one by Ananga et al. (2017). 

Shehu et al. (2016) conducted a study on knowledge of contraception and 

contraceptive choices among human immunodeficiency virus-positive women attending 

antiretroviral clinics in Zaria, Nigeria. Three hundred and forty (340) HIV-positive 

women selected by simple random sampling technique were surveyed using cross-

sectional descriptive design and structured interviewer-administered questionnaire. 

Associations between the variables were tested using a Chi-square test with a p-value set 

at .05. The findings showed that about 87% of the respondents know about the 

transmission of HIV from mother to child, while 73% have heard about contraception. 

Past use of contraceptives was about 56.1%, while the male condom (60.4%) was the 

most used either alone or in combination with another method, although the 2016 use of 

contraceptives was low (36.3%). Ankuda and Asiimwe (2017) conducted a study among 
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reproductive-age women in Uganda on the factors responsible for their comprehensive 

knowledge of HIV/AIDS. They found that comprehensive knowledge of HIV was 

possessed by 38% of the respondents with higher wealth facilitating more knowledge 

than lower wealth. They also found that being an older woman, access to radio, and level 

of education facilitated comprehensive knowledge of HIV. Furthermore, HIV testing was 

significantly related to a better knowledge of HIV. Other studies have corroborated these 

findings (Ankuda & Asiimwe, 2017; Teshome et al., 2016). 

Barriers to HIV Testing 

HIV testing is influenced by many social and demographic factors such as marital 

status, educational level, socioeconomic status, gender, and age (Mohlabane et al., 2016; 

Muhinda & Pazvakawambwa, 2017; Shodimu et al., 2017; Teklehaimanot et al., 2016). 

Also, psychosocial and behavioral factors such as HIV/AIDS-related knowledge, 

attitudes, confidentiality, stigma and discrimination, Knowledge or proximity to HIV 

testing center, self-perceived risk, and perceived benefits also influence it (Colombini et 

al., 2016; Ojikutu et al., 2016; Teklehaimanot et al., 2016). Some of these factors 

facilitate uptake of HIV testing, while some pose barriers to it. Teklehaimanot et al. 

(2016) used a cross-sectional design to study HIV counseling and testing determinants in 

Ethiopia. The findings showed that women with higher perceived risk for HIV, 

comprehensive knowledge of HIV, higher educational level, married, female, higher age, 

positive attitude, closer proximity to HCT facility, and lower level of stigmatization and 

discrimination are more likely to test for HIV. Also, Alemu et al. (2017) reported in their 

study done in Ethiopia that women with a favorable attitude towards individuals living 
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with HIV are more likely to test for HIV than those with unfavorable attitudes (AOR = 

2.42, 95% CI, 1.20, 4.86). These were corroborated in other studies (Muhinda & 

Pazvakawambwa, 2017; Shodimu et al., 2017).   

Stigma and discrimination have been identified as some of the factors impacting 

negatively on the uptake of HIV counseling and testing. Because of the main route of 

HIV transmission, people living with the disease are degraded, discredited and their 

worthiness is reduced in the eyes of the community (UNAIDS, 2015b; Zhang et al., 

2016). The two types of stigma associated with HIV/AIDS are enacted and felt stigma 

(Brennan-Ing, 2019). Felt stigma facilitates the denial of status by people living with 

HIV, guilt, shame, blame, and self-isolation, while enacted stigma (actual acts of 

discrimination and abuse) enables ridicule, rejection, violence, and neglect of healthcare 

and needs of people living with HIV/AIDS by family, society and healthcare providers 

(Brennan-Ing, 2019). 

HIV Testing Correlates Among Pregnant Women 

HIV testing is a personal decision made by an individual and is subject to some 

factors that influence whether an individual will decide to test or not. Studies have 

identified many socio-demographic and psychosocial, and behavioral correlates of HIV 

testing. They include  

marital status, educational level, socioeconomic status, gender, and age, 

HIV/AIDS-related knowledge, and attitudes, confidentiality, stigma and discrimination, 

knowledge and proximity to HIV testing center, knowledge of mother-to-child 



41 

 

transmission, and prevention of mother-to-child transmission of HIV, self-perceived risk 

and perceived benefits of HIV testing (Teklehaimanot et al., 2016). 

Association of Stigmatizing Attitudes With HIV Testing 

This study is based on the perceived barrier construct of the health belief model. 

The perceived barrier is an individual’s assessment of obstacles or hindrances to 

engaging in an action or behavior change. Many previous studies have applied this model 

in relating the effects of these barriers on HIV testing. Mohlabane et al. (2016) conducted 

a cross-sectional survey of 67 HCT-providing health facilities in 8 South African 

provinces (N = 489). Bivariate and multiple logistics regression were used to identify the 

association between the study variables. Results showed that fear of positive results, 

stigmatization, and privacy of the test result was among the commonly perceived barriers 

to HIV testing. De Wet and Kagee (2016), in their qualitative study on perceived barriers 

and facilitators to HIV testing in South African communities, corroborated this when they 

reported that the reasons against seeking HIV testing included barriers such as fear of 

testing HIV positive, HIV-related stigma, and long distances to HIV testing sites. An 

institutional-based unmatched case-control study was conducted to ascertain the 

determinants of HIV test uptake among women of reproductive age attending a hospital 

in Somaliland, Somali. Results showed that HIV test uptake was negatively associated 

with the perception that the test confidentiality will not be kept (AOR, 0.09; 95% CI: 

0.02, 0.51), and positive fear of stigma (AOR, 0.05; 95% CI: 0.01, 0.24) (Jama et al., 

2019 ). Teklehaimanot et al. (2016) tested the perceived barrier construct of the health 

belief model in a study done in Ethiopia. This is a secondary data analysis of participants 
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that participated in a national health extension program evaluation. Data from 11,919 

adults (6278 women aged 15–49 years and 5641 men aged 15–59 years) residing in rural 

areas of Ethiopia were included in the study. The participants were selected through 

stratified multi-stage cluster sampling. Multivariate logistic regression analysis was 

conducted to determine factors related to the use of VCT service. The results showed that 

those perceiving themselves as having a small risk of HIV infection, having 

comprehensive knowledge of HIV/AIDS, and having no stigmatization attitudes were 

more likely to go for HIV testing. Meremo et al. (2016) used a mixed-method cross-

sectional design approach to study the barriers to accessibility and utilization of HIV 

testing and counseling services in Tanzania. The quantitative method used a stratified 

random sampling technique (N=492), while the qualitative used a purposive sampling 

technique to recruit the participants. Structured questionnaires were used to collect the 

participants’ responses in the quantitative phase, while in-depth interviews and focused 

group discussions were conducted in the qualitative phase. A Chi-square test of 

significance was conducted with a p value set at .05 for the quantitative aspect of the 

study, while content analysis was done for the qualitative aspect. Study findings showed 

that proximity to the HCT center through mobile service increased the uptake of HIV 

testing services by the participants; however, stigmatization and discrimination did not 

significantly affect the uptake of HIV testing by the participants. Interestingly, while 

most studies reported a negative impact of stigmatization and discrimination on HIV 

testing, this study did not corroborate it. Gazimbi and Magadi (2017) conducted a 

secondary data analysis of 2010/2011 Zimbabwe Demographic and Health Surveys to 
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ascertain the determinants of HIV testing. They used a nationally representative sample 

of 17,797 women and 14,587 men. Multilevel logistic regression analysis was used as the 

test statistics. Results showed that being a woman and younger, wealthy, urban residence 

and stigma were associated with more likelihood of testing for HIV. In Nigeria, Shodimu 

et al. (2017) did a secondary data analysis of 15,639 women of reproductive age (15 to 49 

years) from the 2012 Nigeria National HIV/AIDS and Reproductive Health Survey 

(NARHS Plus II). The study was conducted on the determinants of perceived 

stigmatizing and discriminating attitudes towards people living with HIV/AIDS among 

women of reproductive age in Nigeria. The primary study design was a cross-sectional 

study that used a stratified multistage cluster sampling method to select the men (15-

64years) and women (15-49 years) living in households in the component states of 

Nigeria. Chi-square test of association and multinomial regression analyzes were used to 

determine and predict the study’s variable relationships. The results of the study showed 

that having low stigmatization attitudes by the respondents was significantly associated 

with the respondents’ willingness to test for HIV compared to those with moderate and 

high stigmatization (p < .01). Also reported is that individuals with primary education are 

more likely to manifest stigma than those with higher education (OR, 3.80; 95% CI: 2.36, 

6.13, p < .01), while poor HIV knowledge is significantly associated with stigmatization.  

 Erena et al. (2019) did a cross-sectional survey on the determinants of HIV 

testing among women of reproductive age using data from the 2016 Ethiopian 

Demographic Health Survey. Logistic regression analysis was used as the test statistics to 

predict HIV testing by the women. Results showed that higher socioeconomic status, 
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having risky sexual behavior, and ever being married positively predicted HIV testing by 

the women. Determinants that negatively predicted HIV testing were stigmatizing 

attitudes and comprehensive HIV knowledge while living in rural areas. Muhinda and 

Pazvakawambwa (2017) applied the health belief model to study HIV testing patterns and 

determinants among women in Namibia using secondary data from the Namibian 2013 

DHS. The study's purpose was to determine patterns and determinants of HIV testing 

among women and to propose strategies to increase HIV testing among women. The 

results showed that lower educational status and perceived low risk of contracting the 

virus constituted barriers to the likelihood of being tested for HIV. Ojikutu et al. (2016) 

conducted a longitudinal observational multi-country study on the impact of stigma on 

women living with HIV disclosure of their HIV status to sexual partners. The study's 

findings indicated that anticipated and community-level stigma significantly predicted 

HIV-infected women's non-disclosure of their HIV status to sexual partners. A cross-

sectional design study (N = 1554) of psychosocial determinants of HIV testing across 

stages of change in the Spanish population using a computer-assisted telephone interview 

was conducted in Spain (Fuster-RuizdeApodaca et al., 2017). Results showed that 

perception of risk, perceived self-efficacy, proximity to people who had been tested, 

perceived benefits of knowing the diagnosis were significantly associated with HIV 

testing decisions. The underestimation of the risk of HIV infection, stigma, and perceived 

severity of HIV were associated with the decision not to be tested for HIV. Treves-Kagan 

et al. (2017) used a population-based sample to determine the association of HIV testing 

behaviors and community-level and individual-level stigma in rural South Africa. They 
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found that for each percentage point reduction in community-level stigma, the likelihood 

of testing for HIV by women increased by 3% (p < .01). Women will refuse HIV testing, 

avoid antenatal care services and drop out of the prevention of the mother-to-child 

program due to stigma and discrimination by family members and the society (Anígilájé 

et al., 2016; Merga et al., 2016). An institutional-based cross-sectional study on the 

determinants of Provider-Initiated HIV Testing and Counseling use among pregnant 

women was conducted in Ethiopia by Gebremedhin et al. (2018). All Pregnant women 

aged 15–49 years who attended antenatal care services during the study period were 

included. Results showed that out of the 441 respondents, 309 (70.1%) accepted Provider 

initiated testing and counseling. Results showed that women with perceived negative 

attitudes from their partners toward HIV-positive results (OR, 0.31; 95% CI: 0.10, 0.94) 

were less likely to accept the provider-initiated testing and counseling (PITC) service. In 

a multi-country study, Gunn et al. (2016) did a meta-analysis using a cross-sectional 

design to ascertain the association between antenatal care attendance of pregnant women 

in sub-Saharan Africa and their testing for HIV. Nigeria ranked third on the rate of HIV 

testing as part of ANC. Findings from the study showed that women who manifest stigma 

towards persons living with HIV were less likely to have an HIV test as part of ANC 

(37%) than those who did not express stigma (54.8%, p < .01). Takarinda et al. (2016) 

conducted a secondary data analysis using data from 7,313 women and 6,584 men who 

completed interviewer-administered questionnaires and provided blood specimens for 

HIV testing during the Zimbabwe Demographic and Health Survey (ZDHS) 2010–11. 

They used multivariable logistic regression to predict the determinants of ever being 
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tested for HIV. Study findings showed that women with less stigmatizing attitudes 

towards persons living with HIV (AOR, 1.24; 95% CI:1.08, 1.42) were more likely to test 

for HIV. Haffejee et al. (2016) used open and closed-ended questionnaires to collect 

information from women on the prevention of mother-to-child transmission of HIV and 

attitude and knowledge about HIV infection in South Africa. Findings showed that the 

majority of the respondents (94%; n = 63) showed a positive attitude towards HIV 

testing, with the majority of them (90%, n = 60) reporting having done an HIV test.  Ha 

et al. (2019) conducted a cross-sectional study on HIV stigma and testing in 

Mozambique. Correlates of this relationship were determined using measures of 

sociodemographic characteristics, stigma, and exposure to HIV interventions in the past 

in a logistic regression model stratified by gender to estimate the relationship between 

stigma and recent testing for HIV and also to identify other correlates. Interestingly, the 

result showed that stigma was not statistically significantly related to the women’s HIV 

testing behaviors (AOR, 0.95; 95% CI: 0.90, 1.01), p = .11. 

Association of Knowledge of Discriminatory Practices Towards Persons Living With 

HIV/AIDS and HIV Testing 

Although it has been reported in studies (Colombini et al., 2016; Ojikutu et al., 

2016) that discriminatory practices towards persons living with HIV/AIDS impacted 

negatively on testing for HIV, there is a paucity of literature on the impact of personal 

knowledge of discriminatory practices toward persons living with HIV/AIDS on testing 

for HIV by the pregnant women measured by (1) Do you personally know someone who 

has been denied health services in the last twelve months because he or she has or is 
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suspected to have the AIDS virus (2) Do you personally know someone who has been 

denied involvement in social events, religious services, or community events in the last 

twelve months because he or she has or is suspected to have the AIDS virus (3) do you 

personally know someone who has been verbally abused or teased in the last twelve 

months because he or she has or is suspected to have the AIDS virus. The knowledge of 

discriminatory practices may serve as a barrier to HIV testing. When individuals know 

about these discriminatory practices, it may negatively impact their testing for HIV due to 

the fear of being victims of these practices. Furthermore, Ojikutu et al. (2016) also 

reported that some of the reasons women living with HIV/AIDS in different locations 

will not disclose their HIV status to sexual partners include being older, anticipated 

stigma, perceived HIV stigmatization from the community, and depressive symptoms. 

Suggested interventions to address these reasons among serodiscordant couples include 

community-level interventions. 

Perceived risk or susceptibility to HIV has been reported to impact HIV testing. 

When people perceive themselves to be at no risk for HIV, the tendency to decide not to 

test for HIV is more (Alemu et al., 2016). This is in keeping with the construct of the 

health belief model (Rosenstock, 1966; Rosenstock et al., 1988). Teklehaimanot et al. 

(2016) found in a study conducted in Ethiopia that reproductive-age women who 

perceived themselves to be at a small risk of contracting HIV infection were 2.3 times 

more likely to test for HIV than those who perceived themselves to be at no risk. Fuster-

RuizdeApodaca et al. (2017 - Spain) conducted a cross-sectional survey on the 

psychosocial determinants of HIV testing across stages of change in the Spanish 
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population using a computer-assisted telephone interview. They used One-way Analysis 

of variance and Chi-square for the analysis. The results showed that perception of risk 

was significantly associated with HIV testing decisions. 

Association of Age Categories With HIV Testing 

Age has been reported to significantly influence the behavior towards HIV testing 

(Muhinda and Pazvakawambwa, 2017). This study conducted in Namibia reported that 

being younger was significantly associated with the likelihood of being tested for HIV. 

Takarinda et al. (2016) also found the same relationship in their study in Zimbabwe. 

Gunn et al. (2016 ) reported in their study on antenatal care and uptake of HIV testing 

among pregnant women in sub-Saharan Africa that HIV testing as part of ANC was 

highest among women aged 20–29 years (62.2%) followed by 30-39 years (61.3%), 15–

19 years (56.7%), and 40–49 years (53.4%). However, Muyunda et al. (2018) reported in 

their study in Zambia that older women aged 25-34 years had more uptake of HIV testing 

compared to the young women 15–19 years (AOR, 2.3; 95% CI, 1.3, 4.3; p < .01). These 

findings presented a mixed picture of the relationship between age and HIV testing. 

Association of Educational Level With HIV Testing 

Alemu et al. (2017) reported in their study on the use of HIV testing services 

among pregnant mothers that increasing levels of education were statistically 

significantly related to HIV testing. They found that women with higher than primary 

education were more likely to test for HIV than those who did not have formal education 

(AOR, 3.49; 95% CI: 1.56, 7.77). Ndege et al. (2016) conducted a study on attendance to 

antenatal care services and prevalence of HIV in Kenya. It was an observational study 
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conducted based on a secondary data set. Women of reproductive age 13-50 were 

included in the study. The study found that 38.1% of the women had previously tested for 

HIV: 62.2% among pregnant women compared to 36.6% among those not-pregnant (p < 

.01). Educational level statistically significantly predicted the previous history of HIV 

testing. Muyunda et al. (2018) studied the determinants of HIV testing among women of 

reproductive age using secondary data from the 2014 Zambia Demographic and Health 

Survey. The analysis consisted of all women aged 15–49 years who responded to the 

question about HIV testing in the survey. Multivariable logistic regression analysis was 

conducted to determine the association between educational level attainment and uptake 

of HIV testing among women of reproductive age in Zambia. The results of the study 

showed that women with secondary or higher educational attainment were four times 

more likely to test for HIV than those with no education (AOR, 3.8; 95% CI:1.7–8.2; p = 

.01). 

Ejigu and Tadesse (2018)  did a secondary data analysis of 2016 Ethiopian 

Demographic and Health Survey using a cross-sectional design. The inclusion criteria in 

the analysis were being pregnant in the last year before the survey. Out of the 2114 

women included, 35.1% tested for HIV and received their results during pregnancy. The 

study findings showed that pregnant women who were educated were more likely to be 

tested for HIV during pregnancy than those without formal education (primary level 

education AOR, 1.55; 95% CI: 1.12 ± 2.15; secondary level education AOR, 2.56; 95% 

CI: 1.36 ± 3.82; higher education AOR, 3.95, 95% CI:1.31±11.95). Atnafu Gebeyehu et 

al. (2019) found in their study on the acceptance of HIV testing and associated factors 
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among pregnant women attending antenatal care in Ethiopia that participants who had no 

formal education (AOR, 0.39; 95% CI: 0.16, 0.97) and had a primary level of education 

(AOR, 0.35; 95% CI:0.15, 0.84) were less likely to test for HIV than those with higher 

levels of education. Ajayi et al. (2021) supported this finding in their cross-sectional 

survey of pregnant women’s HIV testing coverage in Nigeria. They used a multi-stage 

stratified cluster sampling approach to recruit the participants. They found that women 

who were more likely to be tested for HIV during pregnancy had higher education (AOR, 

6.94; 95% CI: 5.07, 9.49). 

Association of Place of Residence With HIV Testing 

Place of residence is a reported factor that impacted on uptake of HIV testing. 

Mohlabane et al. (2016 ), in their cross-sectional survey of 67 HCT-providing health 

facilities in eight South African provinces (N = 489), found that people living in urban 

areas (86%) tested for HIV as against (81%) that are living in the rural area. This finding 

by Mohlabane et al. (2016) was also corroborated by Worku et al. (2021), that reported 

that women living in rural areas had a lower odd of being tested for HIV compared with 

their counterparts living in urban areas (AOR, 0.69;  95% CI: 0.67, 0.72). Ajayi et al. 

(2021) conducted a study on Nigerian pregnant women's uptake of HIV testing using data 

retrieved from the 2016–2017 Nigeria Multiple Cluster Survey. They used an unadjusted 

and adjusted logistic regression model to predict demographic factors' relationship with 

the pregnant women HIV testing while controlling for the effects of geopolitical zones. 

The result indicated that pregnant urban dwelling women are more likely to test for HIV 

than the rural dwellers (AOR, 1.26; 95% CI: 1.07, 1.50). Gazimbi and Magadi (2017) 
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corroborated these findings that those residing in rural areas have a lower likelihood of 

testing for HIV. However, Takarinda et al. (2016) reported in their study conducted in 

Zimbabwe on factors associated with ever being HIV-Tested in Zimbabwe that living in 

either rural or urban area is not significantly related to the likelihood of ever being tested 

for HIV among the female respondents (OR, 0.93; 95% CI: 0.82, 1.06) p = 0.29). 

Association of Religion With HIV Testing 

Muhinda and Pazvakawambwa (2017) reported in their study done in Namibia 

that religion is not a predictor of HIV testing by women of reproductive age; however, 

this was not corroborated by Takarinda et al. (2016), who reported significant uptake of 

HIV testing by different religious sects. This study was a secondary analysis conducted 

using data from 7,313 women and 6,584 men who completed interviewer-administered 

questionnaires and provided blood specimens for HIV testing during the Zimbabwe 

Demographic and Health Survey 2010–11. Yaya et al. (2019) analyzed data from the 

Mozambique Demographic and Health Survey conducted in 2011. They reported that 

religion is a predictor of HIV testing among pregnant women. Pregnant women of other 

religions were 0.87 (95% CI: 0.77, 0.98) times statistically significantly less likely to test 

for HIV than their Islamic counterparts. Also, a study done in Ethiopia by Ejigu and 

Tadesse (2018) corroborated Yaya et al.( 2019) finding that religion is a predictor of HIV 

testing by pregnant women. They reported that pregnant women of Orthodox religion 

were 3.77 times (95% CI: 2.52, 5.66) more likely to test for HIV than those of Islamic 

religion. Udoh & Ushie (2020) did a study in Nigeria using data from the 2013 NDHS. 
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They reported that religion did not statistically significantly predict HIV testing by 

women of reproductive age. 

Association of Marital Status With HIV Testing 

Mixed findings have been reported on the association of marital status with HIV 

testing by pregnant women. Takarinda et al. (2016) reported in their study conducted in 

Zimbabwe on factors associated with ever being HIV-Tested in Zimbabwe that being in a 

union is significantly related to the likelihood of ever being tested for HIV (AOR, 1.65; 

95% CI: 1.17, 2.34; p = .01).  Ndege et al. (2016), in their observational study, reported 

otherwise that being married or living together is associated with the likelihood of not 

being previously tested for HIV. Muhinda and Pazvakawambwa (2017) did a secondary 

data analysis from the 2013 Namibia demographic and health survey on HIV testing 

among women in Namibia. They also reported that women's marital status is not a 

positive predictor of HIV testing. Also, Muyunda et al. (2018) further corroborated this 

finding in their study that reported that marital status is not significantly associated with 

the likelihood of testing for HIV. Although the bivariable regression analysis established 

a significant finding between marital status and HIV testing, multivariable regression 

analysis after adjustment for covariates did not support the bivariate finding. Akinleye et 

al. (2017) conducted a cross-sectional study on integrating HIV testing services into 

maternal, newborn, and child health week in Nigeria. Their findings showed that being 

currently married is not statistically significantly related to the pregnant women’s HIV 

testing (OR, 1.1; 95% CI: 0.2, 8.6), p = .90. 
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Other Correlates’ Association With HIV Testing 

A socioeconomic status measure such as wealth index has been associated with 

uptake of HIV testing (Muhinda, & Pazvakawambwa, 2017; Takarinda et al., 2016). 

While in the study conducted by Takarinda et al. (2016), the wealth index was 

significantly related to increased uptake of HIV testing, Muhinda and Pazvakawambwa 

(2017) found the opposite relationship. Muyunda et al. (2018) corroborated the finding by 

Takarinda et al. (2016) that women with a higher wealth index are more likely to test for 

HIV than those with wealth index (AOR, 4.4; 95% CI: 1.9, 9.9) p = .01. The finding by 

Muhinda and Pazvakawambwa (2017) was also corroborated by Worku et al. (2021), that 

found in their study that individuals from rich (AOR, 0.93; 95% CI: 0.89, 0.97) and 

richest (AOR, 0.80: 95% CI: 0.76, 0.84) households were less likely to test for HIV 

Takarinda et al. (2016) found in their study that being female than male is 

significantly correlated with the likelihood of ever being tested for HIV. This study used 

secondary data from the 2010-2011 Zimbabwe Demographic and Health Survey. The 

sample consisted of 7,313 women and 6,584 men who completed interviewer-

administered questionnaires and provided blood specimens for HIV testing. The 

determinants of ever being tested for HIV were predicted using multivariate logistic 

regression. Study findings showed that being a woman was significantly associated with 

being tested for HIV. This finding was corroborated by Jooste et al. (2020), who also 

reported that women are statistically significantly more likely to test for HIV than men 

(AOR, 2.05; 95% CI:1.88, 2.23). 
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Proximity to an HIV testing center has been reported as one of the correlates of 

uptake of HIV testing (Alemu et al., 2017; Meremo et al., 2016). When an HIV testing 

center is located far from a potential client, it may impact the use of the service. Alemu et 

al. (2017 - Ethiopia), in their cross-sectional study on the use of HIV testing services 

among pregnant mothers in Ethiopia, reported that proximity or distance to an HIV 

testing center constitutes a barrier to HIV testing. Meremo et al. (2016), in their study on 

the barriers to accessibility and utilization of HIV testing and counseling services in 

Tanzania, corroborated this finding. Ogbonna et al. (2020) conducted a cross-sectional 

study on HIV counseling and testing barriers among undergraduate students in Enugu 

State, Nigeria. Results of the survey showed that proximity or distance to an HIV testing 

center posed a barrier to the HIV testing by the students. Kolawole et al. (2019) assessed 

the use of HIV counseling and testing services in Nigeria. Their findings showed 

proximity or location of the HIV Testing center impacted the uptake of HIV testing. 

Negative Consequences of Testing for HIV 

Although HIV testing has been acknowledged as the gateway to prevention, care, 

support, and treatment services (Meremo et al., 2016; WHO, 2019), it is not without 

negative consequences, which include stigmatization and discrimination, and abuse. 

Abuse 

HIV serostatus disclosure has been suggested to be a heightened risk period for 

women abuse, discrimination, and withdrawal of financial support (Colombini et al., 

2016). According to UNAIDS (2014), one in three women is estimated to have been 

beaten, forced into sex, or abused by an intimate partner during her lifetime. The violence 
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by an intimate partner has been shown to have increased the HIV transmission risk by 

about 50% and prevented them from seeking services associated with prevention, 

treatment care, and support for HIV (UNAIDS, 2014). The 2018 NDHS report showed 

that intimate partner violence prevalence among women of reproductive age was 15% 

(NPC] and ICF International, 2019). Hampanda and Rael (2018) conducted a cross-

sectional study on HIV status disclosure among postpartum women with varied intimate 

partner violence experiences in Zambia. The study aimed to assess the association 

between intimate partner violence against women and their HIV status disclosure 

behaviors. The survey collected information on the women’s self-reports of different 

forms of intimate partner violence and if their HIV status were disclosed to their male 

partners. The findings showed a strong negative dose-response relationship between the 

severity and frequency of intimate partner violence against women living with HIV/AIDS 

and the odds of disclosing their HIV status to male partners (AOR, 0.32; 95% CI: 0.11, 

0.95); p < .05. Matseke et al. (2016) conducted a study to determine the prevalence of 

intimate partner violence (IPV) and the determinants among HIV-infected pregnant 

women in South Africa. The respondents were 673 women. The result showed that 19.6% 

of the women reported physical intimate partner violence, while 56.3% reported having 

undergone physical or psychological IPV. The multivariable regression model result 

showed that stigma and higher levels of depression and stigma were associated with 

physical IPV. Colombini et al. (2016) did a study in Kenya using the qualitative method 

to study the risks of partner violence following HIV status disclosure in Kenya. The 
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findings showed that about one-third of the respondents reported suffering physical and 

or emotional abuse due to serostatus disclosure. 

Stigmatization and Discrimination 

Stigmatization and discrimination remain some reasons why women will not go 

for HIV testing and disclose their results to their partners (Colombini et al., 2016; Ojikutu 

et al., 2016). Ojikutu et al. (2016) reported that perceived community-level HIV stigma, 

anticipated stigma, being older and depressive symptoms predict why women living with 

HIV in different geographic locations will not reveal their HIV status to their sexual 

partners. According to UNAIDS (2005), globally, there are reported cases of HIV-

positive persons being denied their right to employment, healthcare, freedom of 

movement, and education. Fear of the above, anticipated and community-level HIV 

stigma, and gender violence are some of the reasons why individuals, particularly 

women, will shy away from HIV testing (Colombini et al., 2016; Ojikutu et al., 2016). 

According to the report of people living with HIV stigma index Asia and Pacific regions 

analysis, 16% and 50% of those surveyed in Fiji and Cambodia respectively have lost 

their jobs or source of income in the last 12months on account of their HIV status 

(UNAIDS, 2011). Also, an estimated 9% in Bangladesh and 38% in the Philippines have 

been denied job opportunities (UNAIDS, 2011). 

Psychological Problems 

HIV-positive persons are more likely to have depressive symptoms than HIV-

negative persons (Kiene, 2018). A study done in Ethiopia showed that HIV/AIDS-related 

depression and anxiety prevalence was high (Tesfaw et al., 2016). This study reported 
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that the prevalence of depression and anxiety among HIV-positive patients were 41.2 % 

and 32.4 %, respectively. Peltzer et al. (2016) conducted a cross-sectional study of 663 

HIV-positive prenatal women to determine the prevalence of depressive symptoms and 

factors associated with it in prenatal HIV-positive women in South Africa. The 

participants were recruited by systematic sampling method. Findings of the study showed 

that 48.7% (95% CI: 44.80, 52.60) of women reported having depressed moods due to 

their HIV status during the prenatal period. Also reported as a cause of the depressed 

mode is intimate partner violence. A cross-sectional study was conducted on depression 

among HIV-positive pregnant women in Zimbabwe by Nyamukoho et al. (2019). A total 

of 198 pregnant women were recruited into the study out of the approached 234 pregnant 

women using simple random sampling. A finding of the study showed that 78 of the 

women met the criteria for antenatal depression according to Edinburgh Postnatal 

Depression Scale (EPDS). Multivariable regression analysis showed that factors 

associated with antennal depression were the previous history of depression (OR, 4.1; 

95% CI; 2.00, 8.00) and intimate partner violence (OR, 3.2; 95% CI:1.50, 6.70). 

Summary and Conclusions 

This chapter reviewed what the literature found relating to stigma and 

discrimination, including other HIV testing predictors and sociodemographic variables on 

HIV testing by pregnant women between the ages of 15-49 years. The goals, objectives, 

meaning, and implications of HIV testing among this study group were examined. The 

reviewed literature showed that many research designs and approaches were used by 

studies related to HIV counseling and testing. Different methodologies used include 
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cross-sectional quantitative, cross-sectional qualitative, longitudinal (cohort) quantitative 

study, mix-method, and secondary data analysis method. HIV testing and counseling is a 

process through which a person is counseled about HIV so that he or she may be able to 

make an informed decision about being tested for the virus. It is a process that requires 

confidentiality and that the decision is made solely by the individual. The goal of HIV 

testing is to assist people in knowing their HIV status so that those who are seronegative 

will continue to engage in safe behavior while seropositive individuals will make an 

informed decision about treatment, care and support services options available. 

Studies reviewed showed that women are more vulnerable to HIV infection 

because of socio-cultural, economic, and biological factors. Some variables impacting the 

uptake of HIV testing by pregnant women were examined in the context of health belief 

model constructs. These constructs include perceived susceptibility or risk,  perceived 

benefits, perceived barriers,  and their applicability was used to understand and predict 

HIV testing uptake among pregnant women aged 15-49 years in Nigeria. Most of the 

reviewed studies showed that perceived susceptibility and benefits positively impacted 

the uptake of HIV testing among pregnant women and women of reproductive age, while 

perceived barriers had a negative impact. In Nigeria, studies conducted on pregnant 

women aged 15 to 49 years who have knowledge of discriminatory practices towards 

persons living with HIV/AIDS and the effect it had on their HIV testing are non-existent. 

Many of the studies focused on the effect of stigmatizing attitudes and discriminatory 

attitudes (not knowledge) of pregnant women on their HIV testing. Also, many of the 

studies are not grounded in a theoretical framework. Theories provide the basis for 
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understanding why people engage or do not engage in HIV testing. The health belief 

model provides an understanding of why pregnant women will or will not practice HIV 

testing. The literature review has provided further insights into factors that impact HIV 

testing that requires further investigation. This includes the paucity of theory-driven 

studies on factors impacting the uptake of HIV testing among pregnant women.  It also 

includes that the later additions to the health belief model, namely cue to action and self-

efficacy, and their impact on HIV testing among the study population have not been fully 

explored. This study will add to the body of knowledge by exploring the effect of 

stigmatizing attitudes and knowledge of discriminatory practices towards persons living 

with HIV/AIDS of the pregnant women aged 15-49 years on their HIV testing controlling 

for Educational level and Place of Residence. The use of a quantitative cross-sectional 

design method will provide a relationship between the effect of stigma and discrimination 

on HIV testing by pregnant women aged 15-49 years in Nigeria, including the impact of 

some selected sociodemographic variables.    
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Chapter 3: Research Method 

The purposes of this study were to examine the effect of stigmatizing attitudes 

and personal knowledge of discriminatory practices towards persons living with 

HIV/AIDS on self-reported HIV testing of Nigerian pregnant women aged 15-49 years 

during antenatal visits or childbirth. I also examined the association between age, 

education, place of residence (urban/rural), religion, and marital status as covariates. I 

used a quantitative cross-sectional design. A stratified three-stage cluster design sampling 

technique was used in the primary study to select the study participants (NPC & ICF, 

2014). The dependent variable in this study was self-reported HIV testing by the pregnant 

woman, which was defined as a pregnant woman having tested for HIV and received her 

results during antenatal or childbirth at least once in any previous or current pregnancy. 

The RQs and hypotheses for the study were as follows:  

RQ1: Is there an association between the stigmatizing attitudes of pregnant 

women aged 15-49 years towards other persons living with HIV/AIDS and their self-

reported testing for HIV during antenatal visits or childbirth when controlled for 

sociodemographic characteristics (age categories, educational level, place of residence 

(urban/rural), religion, and marital status)? 

H01: There is no association between stigmatizing attitudes of pregnant women 

aged 15-49 years towards other persons living with HIV/AIDS and self-reported 

testing for HIV during antenatal visits or childbirth when controlled for 

sociodemographic characteristics (age categories, educational level, place of 

residence (urban/rural), religion, and marital status). 
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Ha1: There is an association between stigmatizing attitudes of pregnant women 

aged 15-49 years towards other persons living with HIV/AIDS  and their self-

reported testing for HIV during antenatal visits or childbirth when controlled for 

sociodemographic characteristics (age categories, educational level, place of 

residence (urban/rural), religion, and marital status).  

RQ2: Is there an association between knowledge of discriminatory practices of 

pregnant women aged 15-49 years towards other persons living with HIV/AIDS and their 

self-reported testing for HIV during antenatal visits or childbirth controlled for 

sociodemographic characteristics (age categories, educational level, place of residence 

(urban/rural), religion, and marital status)? 

H02: There is no association between the knowledge of discriminatory practices 

of pregnant women aged 15-49 years towards other persons living with 

HIV/AIDS and their self-reported testing for HIV during antenatal visits or 

childbirth when controlled for sociodemographic characteristics (age categories, 

educational level, place of residence (urban/rural), religion, and marital status). 

Ha2: There is an association between knowledge of discriminatory practices of 

pregnant women aged 15-49 years towards other persons living with HIV/AIDS 

their self-reported testing for HIV during antenatal visits or childbirth when 

controlled for sociodemographic characteristics (age categories, educational level, 

place of residence (urban/rural), religion, and marital status). 
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Research Design and Rationale 

The study design was a secondary data analysis of randomly selected responses to 

HIV questions by pregnant women aged 15-49 years in the 2013 NDHS. The design of 

the primary study was cross-sectional. A quantitative cross-sectional design provides a 

numeric picture of the study participants' responses that can be generalized to a 

representative sample population (Spector, 2019). It is a research design that is less time-

consuming and economical in answering the RQ and ascertaining the relationship 

between the study variables. It was appropriate for the study because the research 

questions’ cause and effect are not being established (Iyun et al., 2018). The dependent 

variable was HIV testing in Nigeria by pregnant women aged 15-49 years during 

antenatal visits or childbirth. The main independent variables were HIV/AIDS 

stigmatizing attitudes and knowledge of discriminatory practices towards persons living 

with HIV/AIDS, and the covariates included age, education, place of residence 

(urban/rural), religion, and marital status.  

Pederson et al. (2020) noted some advantages and disadvantages for secondary 

data analysis. It is cheaper, less time-consuming, and is easily accessible, especially in 

this era of internet technology. It usually has a pre-established degree of validity and 

reliability, which need not be reexamined by the researcher who is reusing such data, 

especially if the source of the data sets is reputable. Another strength is that it facilitates 

the analysis of past changes and/or developments that will inform decision-making going 

forward; new surveys or research may not allow for such analysis. Disadvantages of 

secondary data analysis include that it may not cover all the population samples the 
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researcher wants to sufficiently examine or answer the RQs. It may be outdated, and the 

validity and reliability may not be known. 

Methodology 

Population 

The study population was pregnant women aged 15-49 years residing in the 36 

states of Nigeria plus the federal capital territory, Abuja. The last population and housing 

census conducted in Nigeria was in 2006, which put its population at 140,431,790 

(Federal Republic of Nigeria Official Gazette, 2009; NPC & ICF, 2014). With an 

estimated growth rate of 3.2% per annum (Federal Republic of Nigeria Official Gazette, 

2009; NPC & ICF International, 2014), the country’s estimated population, as of year 

2020, is about 206 million people. More than half its citizens are under the age of 30 

years, and the country has a federalism system of government (Federal Republic of 

Nigeria Official Gazette, 2009; NPC & ICF, 2014). Within the boundaries of Nigeria, 

there are about 374 distinct ethnic groups with distinct cultural traits, with the Igbo, 

Hausa, and the Yoruba being the major ethnic groups (NPC & ICF, 2014). 

Sampling and Sampling Procedures 

Women of reproductive age between 15-49 years and men between the ages of 

15-59 years were included in the primary study. However, only pregnant women aged 

15-49 years were included in this study. To meet the inclusion criteria, I filtered the data 

in SPSS to include only women aged 15-49 years who had reported being currently 

pregnant or pregnant at least once before the conduct of this study. I combined three 

variables from the 2013 NDHS Questionnaire to recode the ever been pregnant variable 
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in SPSS; they included total child ever born (V201), currently pregnant (V213), and ever 

had a terminated pregnancy (V228). A simple random sampling technique using SPSS 

was used to select the required sample size of pregnant women for the study. 

Sample Size Calculation 

The sample size describes the number of women who met the study entry criteria 

selected from the target population from which data are collected. G*power sample size 

calculator version 3.1.9.1 was used to calculate the minimum sample size for this study 

(Faul et al., 2009). The calculated minimum sample size based on a two-sided confidence 

level (1-alpha) of 95% was 292 participants. According to a cross-sectional study by 

Gunn et al. (2016 -Congo, Mozambique, Nigeria, and Uganda) on antenatal care and 

uptake of HIV testing among pregnant women in sub-Saharan Africa, 11,766 women 

from Nigeria who participated in the study were characterized according to their 

HIV/AIDS Stigmatizing Attitudes. The breakdown of this number showed that 4,460 

women have No Stigma or Positive Stigmatizing Attitudes while 7,306 have Stigma or 

Negative Stigmatizing Attitudes. The study finding shows that pregnant women who 

expressed stigma towards someone with HIV were less likely to have an HIV test as part 

of ANC (37.0%) than those who did not express stigma (54.8%, p < .01). This implies 

that 54.8% (2,912) of the 4,460 pregnant women who showed no stigmatizing or have 

positive stigmatizing attitudes were more likely to test for HIV than 37% (3,485) out of 

the 7,306 women who expressed more stigma or Negative Attitudes. Therefore, the 

probability of testing for HIV by pregnant women with less stigma or positive attitudes 
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was calculated to be 2,912/4460 = 0.65, while that of those with stigma or negative 

attitudes was 3,485/7,306 = 0.48. 

Therefore, under the two probabilities option in the G*Power calculator, the 

probability of testing for HIV (Pr (Y=1 | X=1) H1)  was inputted as 0.65, where (Y=1) is 

the testing for HIV when the pregnant woman has a positive attitude (X=1) and (Pr (Y=1 

| X=0) H0) as 0.48, where (Y=1) is the testing for HIV when the pregnant woman has a 

negative attitude (X=0). Based on these two probabilities, the G*power calculator 

estimated an odds ratio (effect size) of 2.0.  The other parameters for determining this 

sample size include 80% power, 5% alpha level, R-squared other X=0.02 gotten by 

regressing the main predictor variable, Stigmatizing Attitudes onto all other covariates 

using binary logistic regression, X-Distribution = binomial, and X param ∏ = 0.38 (The 

proportion of cases that have positive attitude). Therefore, with a calculated sample size 

of 292, there is an 80% chance of correctly rejecting the null hypothesis that a particular 

category of stigmatizing attitudes is not related to the value of testing for HIV by 

pregnant women aged 15-49 years. The output of the G*power calculator is shown 

below: 

Input: Tail(s) = Two 

 Odds ratio = 2.01 

 Pr(Y=1|X=1) H0 = 0.48 

 α err prob = 0.05 

 Power (1-β err prob) = 0.80 

 R² other X = 0.02 
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 X distribution = Binomial 

 X parm π = 0. 38 

Output: Critical z = 1.96 

 Total sample size = 292 

 Actual power = 0.80 

The number of women who had reported being pregnant before the 2013 Nigeria 

Demographic and Health Survey and captured in the survey is more than the required 

minimum sample size. Design effect was applied in the primary study to compensate for 

the clustering effect and non-use of simple random sampling technique. Design effect 

refers to the ratio of the variance gotten with the stratified 3-stage cluster sampling 

method used in 2013 NDHS and the variance that would have been gotten using a simple 

random sampling technique for the same survey (NPC & ICF International, 2014). A 

value of one indicates that the cluster sampling technique is as efficient as the simple 

random sampling method, while a greater value indicates increased variance or standard 

errors that impact the survey finding precision (NPC & ICF International, 2014). The 

mean score value of design effect (DEFT) calculated for all the variables in 2013 NDHS 

was 2.24 (NPC & ICF International, 2014; p. 386), meaning that because of multi-stage 

clustering technique used for the selection of the samples, the average standard error was 

raised by a factor of 2.24 over that in an equivalent simple random sample. To account 

for this effect, the minimum sample size of 292 is increased by 2.24, giving a sample size 

of 654. This sample gave an achieved power of 99%. The increase in sample size 
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increased statistical power, reduced standard error, and increased the study estimates' 

precision (Armstrong, 2019). The output of the G*power calculator is shown below: 

Analysis: Post hoc: Compute achieved power  

Input: Tail(s) = Two 

 Odds ratio = 2.02 

 Pr(Y=1|X=1) H0 = 0.48 

 α err prob = 0.05 

 Total sample size = 654 

 R² other X = 0.02 

 X distribution = Binomial 

 X parm π = 0.38 

Output: Critical z = 1.96 

 Power (1-β err prob) = 0.99 

Procedures for Recruitment, Participation, and Data Collection 

A stratified three-stage cluster design sampling technique was used for the 2013 

Nigeria Demographic and Health survey. This sampling strategy is justified because 

Nigeria is a large country with a vast area, and the application of a simple random 

sampling strategy which is the ideal sampling technique, will not be economical and 

practically feasible. Therefore, the use of the stratified three-stage cluster design 

sampling strategy addresses these problems through increasing sampling precision and 

efficiency by cost reduction and practicability of the technique, as reported by Zhou et al. 

(2016). The samples for the 2013 Nigerian Demographic and Health Survey were drawn 



68 

 

by developing a sampling frame that consists of the 36 states of Nigeria and the Federal 

Capital Territory (FCT) that were further divided into 774 local government areas and 

each area into localities. During the last census conducted in Nigeria in 2006, these 

localities were further subdivided into census enumeration areas otherwise regarded as 

clusters. The average number of households in each cluster in the corresponding locality 

frame was assigned to each cluster. Also, the states and FCT were regrouped into six 

geopolitical zones. However, because some of the enumeration areas or clusters were too 

small to yield the preferred minimum cluster size of 80 households, the 2013 NDHS 

included several EAs per DHS cluster 

The 2013 NDHS used a stratified sample, independently selected in three stages 

from the sampling frame. Stratification was attained by dividing each state into urban and 

rural areas. Eight hundred and ninety-three (893) localities were selected with probability 

proportional to size with independent selection in each sampling stratum in the first stage. 

In stage two, one enumeration area (EA) was chosen randomly from these localities with 

an equal probability selection. In a few localities that are larger, more than one 

enumeration area was selected. The total number of EAs selected was 904. A listing of 

the households was carried out in all the selected EAs before the start of the survey. This 

was done by visiting each of the 904 selected EAs, drawing a detailed sketch map, and 

recording on the household listing forms all residential households occupied in the EA 

with the addresses and the names of the head of the households. If a selected EA included 

less than 80 households, a neighboring EA from the selected locality was added to the 

cluster and listed completely. The resulting list of households was used as the sampling 
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frame for the household’s selection in the third stage. In the third stage, a fixed number of 

45 households were selected in every urban and rural cluster through an equal probability 

systematic sampling method based on the updated household listing. 

The total number of households sampled was 40,680 (Urban area 16,740 

(41.15%) and Rural area 23,940 (58.85%), and the number of women of reproductive age 

that participated in the study was 38,948.  Inclusion criteria include that a respondent 

must be a member of the selected household between 15-49 years. Exclusion criteria 

include non-conformity with the stated inclusion criteria. An informed consent 

presentation was given to members of selected households, and then eligible household 

members were invited to be study participants. When they indicated a willingness to 

participate, they were asked to complete an Informed Consent Form. The content of the 

form requires that respondents are at liberty to participate in the survey and can withdraw 

at any time without penalty. Also, the purpose of the survey was explained to them, 

including that the information they provided will be treated with the utmost 

confidentiality.  Those who volunteered to participate and completed the consent form 

were then interviewed.  

The Nigeria demographic and health survey 2013 data sets that were archived 

publicly by the DHS program were used to answer this study’s research questions. I 

obtained approval from the DHS Program to use this data set (see the authorization letter 

in Appendix A). The Walden University Institutional Research Board (approval no. 11-

11-20-0491011) also approved my use of the data set for the study. After receiving these 

approvals, I downloaded the data set. I used SPSS to recode the variables “total child ever 
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born, currently pregnant, and ever had a terminated pregnancy” to create the variable 

“women aged 15-49 years who had ever been pregnant before the conduct of the survey.” 

Where applicable, recoding of relevant variables was done to answer the study’s research 

questions.  

The secondary data set from the 2013 Nigeria Demographic and Health Survey 

was obtained by applying on the Demographic and Health Survey Website to the 

administrators for permission to use the data through a request form requiring me to state 

what I want to use the data. I submitted the filled form that contains conditions of data 

use, and after some two days, I got an approval mail with a link to where to download the 

requested data sets. 

Instrumentation and Operationalization of Constructs 

The 2013 DHS Woman Questionnaire was the instrument of interest because it 

was used to collect data that answered the research questions of this study. It was used to 

collect information from all women (including pregnant women) age 15-49 years on 

topics such as background characteristics, reproductive history, antenatal, delivery and 

postnatal care, breastfeeding and infant feeding practices, marriage and sexual activities, 

occupation, awareness about HIV/AIDS and other sexually transmitted infections and 

testing for HIV. It was pretested in 120 households in selected locations in Benue State, 

Nigeria. Observations from the field and suggestions by the pilot team form the basis for 

the revisions made in the wording and translation of the questionnaire. The content 

validity of the NDHS questionnaire was established by a team of experts that made 

extensive contributions that were incorporated into the final version of the questionnaire 
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(NPC & ICF International, 2014). Appendix B contains the survey questions that were 

examined and the levels of measurement of the study variables. 

The dependent variable is HIV testing by the pregnant woman, which is defined 

as having tested for HIV and received their results at least once by the pregnant women in 

any of their previous or current pregnancies before the conduct of the 2013 Nigeria 

demographic and health survey. The perceived barrier construct of the Health Belief 

Model is the applicable construct that will guide this study and will be operationalized by 

examining the relationship between the pregnant women aged 15-49 years in Nigeria who 

have stigmatizing attitudes against persons living with HIV/AIDS and the pregnant 

women’s self-report of testing for HIV during antenatal visits or childbirth. 

Stigmatizing attitudes (positive and negative) were graded by the responses given 

by the pregnant women to questions used to assess stigmatizing attitudes in the 2013 

NDHS. The questions are (1) “Would you buy fresh vegetables from a vendor who has 

the AIDS   virus?” (2) “If a member of your family got infected with the virus that causes 

AIDS, would you want it to remain a secret or not?” (3) “If a relative of yours became 

sick with the virus that causes AIDS, would you be willing to care for her or him in your 

own household?” (4) “If a female teacher has the AIDS virus, should she be allowed to 

continue teaching in school?” And (5) “should children aged 12-14 be taught about using 

a condom to avoid AIDS?” (6) “People with the AIDS virus should be ashamed of 

themselves” (7) People with the AIDS virus should be blamed for bringing the disease 

into the community. Stigmatizing attitudes will be graded as positive or negative. For the 

stigmatizing attitude questions, a score of one (1) was assigned to a positive answer (non-
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stigmatizing response) and zero (0) for a negative answer (stigmatizing response). A 

positive answer can be Yes or No to the questions depending on whether the answer is 

stigmatizing or not and was scored as 1 while a negative answer can also be Yes or No 

and was scored 0. The scores were summed up to obtain an overall score for each 

respondent. Respondents scoring less than the mean score for attitude were classified as 

having negative attitudes, while those scoring equal or above the mean score were 

classified as having positive attitudes. A mean score of .56 (56%) ± .21 was taken as the 

cut-point. 

The relationship between pregnant women aged 15-49 years in Nigeria who have 

knowledge of HIV/AIDS discriminatory practices towards persons living with HIV/AIDS 

and their self-report of testing for HIV during antenatal visits of childbirth. Knowledge of 

discriminatory practices (have knowledge and do not have knowledge) were 

operationalized by the responses given by the respondents to these questions (1) Do you 

personally know someone who has been denied health services in the last twelve months 

because he or she has or is suspected to have the AIDS virus (2) Do you personally know 

someone who has been denied involvement in social events, religious services, or 

community events in the last twelve months because he or she has or is suspected to have 

the AIDS virus (3) do you personally know someone who has been verbally abused or 

teased in the last twelve months because he or she has or is suspected to have the AIDS 

virus. A yes answer by the respondents to any or all of these three questions on the 

knowledge of discriminating practices against persons living with HIV/AIDS is 
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considered as knowledge of discriminating practices, while a no answer to all the 

questions is regarded as no knowledge. 

I analyzed educational level, religion, place of residence, marital status, and age 

as covariates (see Appendix C for a comprehensive overview of covariates identified in 

other studies that may impact HIV testing). Other variables that their effect on HIV 

testing by the pregnant women in Nigeria aged 15-49 years will be predicted in the 

survey include age measured on an ordinal scale and categorized in 5-year groups. The 

age variable was converted from a continuous to categorical variable to facilitate 

comparisons among the different age groups, which is important for designing 

interventions and informed decision-making. This conversion impacts statistical power 

and can lead to the acceptance or non-rejection of the null hypothesis when it is false 

(Type II error), therefore, leading to conclusions that may not be valid (Ayilara et al., 

2019). However, the level of power achieved in this study analysis was 99%, which is 

adequate (conventionally, it is set at 0.80 or 80%). Therefore, the conversion did not 

impact the study findings. Education measured on an ordinal scale and operationalized as 

“What is the highest level of school you attended” with response options as “primary, 

secondary, or higher.” Place of Residence was measured on a nominal scale and 

operationalized as Urban (1) or Rural (2). Religion was measured on a nominal scale and 

operationalized as “What is your religion” with response options as “Catholic, Other 

Christians, Islam, Traditionalist.”  Marital status was measured on a nominal scale and 

operationalized as “Are you currently married or living together with a man as if 

married?” with response options as “yes, currently married, yes, living with a man, no, 
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not in a union” and “What is your marital status now: are you widowed, divorced, or 

separated?” with response options as “1. widowed 2. divorced 3. Separated.” These two 

questions were merged and coded as 0 = Not currently married and 1= as currently 

married or living with a man as if married. The dependent variable is “Tested and 

Received HIV Result by pregnant women aged 15-49 years” measured on a nominal 

level and operationalized as a dichotomous variable with response options as (Did not 

test, Tested and did not Receive Result  = 0; Tested and Received HIV Result = 1). Four 

questions from the questionnaire were combined as the dependent variable as follows: 

Were the pregnant women tested for HIV as part of antenatal visits, tested for HIV 

between the time they went for delivery and before the baby was born, got results of HIV 

test as part of antenatal visits, and got results of HIV test when tested before the baby was 

born? Appendix D contains the coding table. The dependent variable “self-reported HIV 

testing in Nigeria by pregnant women aged 15-49 years during antenatal visits or 

childbirth” was measured on the nominal scale, while the educational level was measured 

on the ordinal scale. The remaining independent variables or covariates were measured 

on the nominal scale. 

Data Analysis Plan 

SPSS version 25 software was used for the descriptive and inferential statistical 

analysis of this study. Descriptive analysis was used to describe or show the frequency 

and percentage distributions of the dependent variable “HIV testing in Nigeria by 

pregnant women aged 15-49 years during antenatal visits or childbirth” and the 

independent variables “pregnant women stigmatizing attitudes toward persons living with 
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HIV/AIDS” and “pregnant women personal knowledge of discriminatory practices 

towards persons living with HIV/AIDS.” The descriptive statistics also showed the 

frequencies and percentage distributions of covariates, namely, age, education, place of 

residence, religion, and marital status of the pregnant women aged 15-49 years in Nigeria 

in 2013. Descriptive statistics summarize, describe, and present the variables in a way 

that can be understood easily (Kaliyadan & Kulkarni, 2019). Furthermore, it also 

facilitates the understanding of how data are distributed across a possible range of values 

and whether the shape of the variables’ distribution is normal or not (Kaliyadan & 

Kulkarni, 2019). The data analysis plan was done by objectives of the study, which are 

the research questions. Binary logistic regression analysis was used because the outcome 

is dichotomous. The multiple logistic regression modeling was used to predict the best 

parsimonious model of the outcome. The overall significance of this regression analysis 

model was evaluated by the χ2 omnibus test of model coefficients (Boateng & Abaye, 

2019). When compared to a baseline, if the -2LL is significantly reduced, the new model 

explains more of the variance in the outcome and is better than the baseline (Boateng & 

Abaye, 2019). The odd of an event occurring denoted by Exp (β) was applied to 

determine the predicted probabilities of an event happening (Boateng & Abaye, 2019; 

Ranganathan et al., 2017). Exp (B) is the odds ratio (OR) for the independent variable 

(Boateng & Abaye, 2019, Ranganathan et al., 2017). It indicated the amount of change in 

odds for the dependent variable due to a one-unit change in the predictor variables 

(Boateng & Abaye, 2019; Ranganathan et al., 2017). An Exp (B) 0.0 to less than 1.0 

showed an inverse relationship between the predictor and the dependent variables 
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(Boateng & Abaye, 2019; Ranganathan et al., 2017). An Exp (B) >1.0 showed a positive 

relationship between the independent and dependent variables (Boateng & Abaye, 2019; 

Ranganathan et al., 2017). An odds ratio value of 1.0 indicated no difference in the risk of 

an event for individuals exposed compared to those who are not exposed to the same risk 

(Boateng & Abaye, 2019; Ranganathan et al., 2017). Odds ratios with 95% confidence 

interval and the p-values were reported in the results in chapter 4. Nagelkerke R2 was 

used to evaluate the percent of the variance in the dependent variable accounted for by 

the independent variable (Boateng & Abaye, 2019; Ranganathan et al., 2017). The 

Hosmer and Lemeshow test was used to check how well the data fits the model (Boateng 

& Abaye, 2019; Ranganathan et al., 2017). It uses Chi-square to produce a p-value 

which, if greater than alpha = .05, indicates that the data fit the model. Nagelkerke R2 

evaluates the percent of the variance in the dependent variable accounted for by the 

independent variable while Hosmer and Lemeshow test check how well the data fits the 

model. The classification table, which showed the correct prediction percentage, was also 

used to evaluate the regression model (Boateng & Abaye, 2019; Ranganathan et al., 

2017). The confounding effect of these covariates on the relationship between the main 

predictor variables and the dependent variable was tested to ascertain if they impacted the 

effects the predictors have on the dependent variable. These covariates have been 

reported in many other studies to impact HIV testing. Therefore, the regression model 

accounted for their effects to accurately explain the amount of variance in the dependent 

variable due to the main predictor or independent variables (Boateng & Abaye, 2019; 

Ranganathan et al., 2017). Simple Logistic Regression analysis is a correct statistic to use 
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when a study purpose seeks to evaluate if one or more categorical or continuous 

independent variable(s) predict the outcome of a dichotomous dependent variable 

(Boateng & Abaye, 2019; Ranganathan et al., 2017). The application of this statistic 

assumes that the study’s data meet the criteria for its use that include that the independent 

variable(s) are continuous, categorical, or a combination of both while the dependent 

variable is categorical with two levels (Josephat & Ame, 2018). The assumptions also 

include a linear relationship between the independent variables and the log odds, no 

multicollinearity among the independent variables, and no outliers (Josephat & Ame, 

2018). The application of this regression method is because it helps to overcome many of 

the restrictive assumptions made by linear regression, such as normality, equal variances 

assumed, and linearity (Josephat & Ame, 2018).  

The statistical significance or non-significance of this study's findings were based 

on a preset p value of ≤ .05 or > .05, respectively. A higher p value increases the 

probability of incorrectly rejecting the null hypothesis when it is correct (Type I error), 

while a lower p value increases the probability of accepting the null hypothesis when it is 

false (Type II error). Statistical conclusion validity was optimized in this study by using 

an acceptable alpha level (.05) to minimize the risk of Type I error and checking that 

logistic regression assumptions were not violated to make sure that valid conclusions 

about the predicted relationships are made. Furthermore, multiple imputations were done 

to address the issue of missing data, which introduced bias into the study since Little’s 

MCAR test showed that the data were not missing at random (Puukko et al., 2020). A 

simple logistic regression analysis was conducted to predict the association between the 
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independent variables, covariates, and the dependent variable. Appendix C contains the 

list of covariates identified in other studies that may impact HIV testing. Only five of 

these sociodemographic covariates that had data in the primary survey, namely 

Educational Level, Religion, Place of Residence, Marital Status, and Age Categories, 

were included in the study. Out of these five covariates, only Educational Level, Place of 

Residence, and Religion were statistically significantly associated with the pregnant 

women HIV testing (p < 0.05 < alpha =.05) and were included in the multivariable 

logistic regression analysis model. Other covariates identified in prior studies that had 

data but were not included in this study because only sociodemographic variables were 

considered include HIV/AIDS-related knowledge, income, wealth quintile, 

socioeconomic status, and knowledge of HIV testing centers.  

Research Question 1 

Simple Logistic Regression analysis was conducted to predict the relationship 

between stigmatizing attitudes against persons living with HIV/AIDS by pregnant women 

aged 15-49 years in Nigeria and their self-reported testing for HIV during antenatal visits 

or childbirth. The independent variable, stigmatizing attitudes towards persons living 

with HIV/AIDS, was coded as Negative Attitude = 0, Positive Attitude = 1; The binary 

dependent variable “HIV testing by pregnant women aged 15-49 years” was coded as 

No=0 and Yes=1.  The odds of HIV testing outcomes by pregnant women aged 15-49 

years were compared between those with negative and positive attitudes. 

Also, a binary logistic regression analysis was conducted for research question 

one to predict the association between stigmatizing attitudes against persons living with 
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HIV/AIDS by pregnant women aged 15-49 years in Nigeria and their self-reported HIV 

testing adjusting or controlling for the effect of covariates which were significant in the 

bivariate model, namely, education level, place of residence, and religion. The 

independent variable, stigmatizing attitudes towards persons living with HIV/AIDS, was 

coded as Negative attitude = 0, Positive attitude = 1; The binary dependent variable HIV 

testing by pregnant women aged 15-49 years was be coded as; No=0 and Yes=1.  The 

Enter method was used to enter data into the multivariable regression model by imputing 

all the variables at once or simultaneously into the model (Ranganathan et al., 2017). This 

method allows for the determination of the weight of contribution of each predictor in 

relation to other predictors in the set and facilitates the assessment of each predictor as 

though it was entered last, therefore, determining the predictive impact each predictor has 

over the ones attributable to the other predictors. A predictor or covariate will be assessed 

as if it was entered after the entry of other predictor variables and will be evaluated by its 

effect on the prediction of the dependent variable that is different from the prediction 

effects of the other variables entered in the model. The odds of HIV testing outcomes by 

pregnant women aged 15-49 years were compared between those with negative and 

positive attitudes. Also, the odds of HIV testing outcomes by pregnant women aged 15-

49 years were compared between those with negative and positive attitudes adjusting or 

controlling for the effects of the covariates. 

Research Question 2 

Simple Logistic Regression analysis was conducted to predict the association 

between knowledge of discriminatory practices towards persons living with HIV/AIDS 



80 

 

and testing for HIV/AIDS by pregnant women aged 15-49 years in Nigeria during 

antenatal visits or childbirth. The independent variable, knowledge of discriminatory 

practices towards persons living with HIV/AIDS by pregnant women aged 15-49 years, 

was coded as No knowledge = 0, Have knowledge = 1; The binary dependent variable 

“HIV testing by pregnant women aged 15-49 years was coded as; No=0 and Yes=1. Also, 

a binary logistic regression analysis was conducted for research question number two to 

predict the association between knowledge of discriminatory practices towards persons 

living with HIV/AIDS by pregnant women aged 15-49 years in Nigeria and their self-

reported HIV testing during antenatal visits or childbirth adjusting or controlling for the 

effect of covariates which were significant in the simple logistics regression model, 

namely, education level, place of residence, and religion. The odds of HIV testing 

outcomes by pregnant women aged 15-49 years were compared between those with no 

knowledge and have knowledge. Also, the odds of HIV testing outcomes by pregnant 

women aged 15-49 years were compared between those with negative and positive 

attitudes adjusting or controlling for the effects of the covariates 

The participant's responses to questions on the covariates were used to code them 

as follows: Age categorized into age bands of five years interval from 15 to 49 years (I = 

15-19, 2 = 20-24, 3 = 24-29, 4 = 30-34, 5 = 35-39, 6 = 40-44, 7 = 45-49) and numbering 

them in ascending order. Education; No education = 0, primary = 1, secondary = 2, 

higher = 3. Place of Residence, Urban = 1and Rural = 2. Religion; Catholic = 1, Other 

Christians = 2, Islam = 3, Traditionalist = 4, Others = 97. Current Marital Status: Never 

in union, Married, living with a partner as if married, Widowed, Divorced, No longer 
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living together/Separated. These marital status categories were recoded as Not Currently 

Married (combining other options) = 0; Currently Married (combining married and living 

with a partner as if married options) = 1. Simple logistic regression analyses were 

conducted between the covariates (age, education, place of residence, religion, and 

marital status) and the dependent variable self-reported HIV testing among pregnant 

women during antenatal visits or childbirth. Covariates that were not statistically 

significant at alpha = .05 were omitted from the multiple logistic regression model. 

Threats to Validity 

Validity describes the extent or degree an instrument, a test, or a study measure 

what it is supposed to measure (Camargo et al., 2018). Two types of validity impacted 

this study's findings: internal and external validity. 

Internal Validity 

Internal validity refers to those factors such as survey procedure or participants' 

experiences that impact the researcher’s ability to make correct inferences from the data 

about a population in a survey or study (Flannelly et al., 2018). A study’s internal validity 

makes it possible to eliminate alternative factor(s) explanation of the observed 

relationship between the predictor and outcome variable (Flannelly et al., 2018). 

Confounding factors can impact the findings of this study by interacting with the 

relationship between the main predictors’ variables and the outcome variable. In this 

study, some of these confounders (covariates) that data were collected on in the primary 

study will be adjusted or controlled for in the multiple regression model to determine the 

actual relationship between the predictor and outcome variable. Also, the non-use of 
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simple random sampling technique in the primary study sample selection was 

compensated for by applying the design effect that resulted in sample size increase (NPC 

& ICF International, 2014). Furthermore, possible non-sampling errors, survey 

procedures, and instrumentation which can introduce bias into the study if not 

appropriately executed or used, were addressed in the primary study through proper 

supervision and adequate training for the survey field workers.  The construct and face 

validity of the survey questionnaires was established by experts and the pretesting of the 

questionnaire in selected locations. 

There was a high response rate in the primary DHS survey resulting in a lesser 

threat of non-response or attrition to the internal validity of the study (NPC & ICF 

International, 2014). From 896 sample clusters, 40,320 households (rural, 23,625; urban, 

16,695) were selected, of which 38,904 had households living in them at the time of the 

survey conduct. Out of this, 38,522 (99%) households (rural, 22,663, 58.83%; urban, 

15,859, 41.17%) were successfully interviewed. Thirty-nine thousand, one hundred and 

four women (39,104; 98%) were interviewed out of the eligible 39,902. Therefore, the 

household response rate was 99%, while the individual response rate for eligible women 

aged 15-49 years was 98% (NPC & ICF International, 2014). Also, the pregnant women 

living in rural areas responded more to the interview than those living in urban areas, 

giving the rural areas a higher response rate than the urban ones. Households and eligible 

women response rates were 98.7% (15, 859) and 97.3% (15,545) respectively for the 

urban areas and 99.3%  (22, 663) for the Households and 97.8% (23, 403) for the eligible 

women for the rural areas (NPC & ICF International, 2014). The non-response rate was 
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0.7% (171) for households and 2.2% (527) for eligible women in the rural areas while it 

was 1.30% (211) for households and 2.7% (425) for eligible women for  in the urban 

areas ( (NPC & ICF International, 2014). The result of the Chi-square test of 

independence for comparison showed that there was a statistically significant difference 

between the response rates of households and eligible women in the urban and rural areas  

(χ2 (df =1) = 12.69); p < .01). Also, the same test conducted for non-response rate 

showed a statistically significant difference result (χ2 (df =1) = 12.26); p < .01). The 

primary study accounted for bias introduced into the study by the different non-response 

rates by adjusting the design weights for the household and individual non-response to 

obtain the sampling weights for the women. The details of the sampling methodology for 

the 2013 NDHS, including the sample design and implementation and design effect 

calculation, are found in the 2013 Nigeria Demographic and Health Survey Report 

(National Population Commission (NPC) [Nigeria] & ICF International, 2014). 

External Validity 

External validity refers to the degree, the result of a study is generalizable to the 

population that the sample represents or is taken from (Lesko et al., 2017). The non-

application of the simple random sampling technique in the selection of participants in 

the primary study is a threat to the study's external validity because it impacts the 

representativeness of the sample (Lesko et al., 2017). However, this was addressed by the 

application of a design effect factor to compensate for the non-randomness of the samples 

(National Population Commission (NPC) [Nigeria] & ICF International, 2014). Small 

sample size impacts representativeness or generalizability of study findings, therefore, 
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impacting the external validity of a study (Vasileiou et al., 2018). Although the minimum 

sample size of this study is 292 participants, 659 participants considering the design 

effect and sample weight, were included in the study to facilitate the sample 

representativeness and increase the precision by reducing standard error (Armstrong, 

2019). This study only infers correlational findings to the relevant population, as the 

cross-sectional design used in the primary study could not establish causality (Iyun et al., 

2018). 

Ethical Procedures 

The primary NDHS study duly informed the participants in the study about the 

purpose of the study, including the benefits that may accrue from it. Participation in the 

survey was voluntary and willing participants were required to sign informed consent 

forms as documentation of their agreement to participate voluntarily. Parental consents 

were gotten for minors below 18 years, while adult minors (15-17 years) living on their 

own provided consents for themselves (NPC & ICF International, 2014). The data files 

used in this research contained no names of individuals or household addresses. The 

geographic identifiers used only identified down to the regional levels, which are large. 

Although the primary sampling units’ numbers are contained in the data file, there are no 

labels to show their names or locations. Before the analysis of the NDHS data sets, 

approval was sought and obtained from the Walden University Institutional Review 

Board (approval no. 11-11-20-0491011) to ensure compliance with ethical guidelines 

involving human participants. The data was also used according to the terms and 

conditions stated in the approval letter to download and use the NDHS data sets for this 
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survey (see Appendix A). The downloaded data was securely stored with a password on 

my computer and will be deleted after the completion of the dissertation. It will also not 

be transferred to another person for another research or any other purpose. 

Summary 

A cross-sectional quantitative research design was used to examine the 

association of pregnant women aged 15-49 years HIV stigmatizing attitudes and 

discriminatory practices towards persons living with HIV/AIDS on their self-reported 

HIV during antenatal visits or childbirth. Secondary data analysis of the pregnant 

women’s data in the 2013 NDHS was conducted to examine the relationship between 

pregnant women stigmatizing attitudes, knowledge of discriminatory practices towards 

persons living with HIV/AIDS, and their testing for HIV during antennal visits or 

childbirth. The effects of reported covariates in literature (age, marital status, place of 

residence, education, and religion) on HIV testing by pregnant women that may 

potentially confound the relationship between the study's main predictor variables and the 

dependent variable was explored. The exploration was to determine the variance in the 

dependent variable explained by the main independent variables and those due to these 

covariates. Simple and multiple logistic regression analyses were used as the inferential 

statistics to predict the relationship between these variables. Descriptive statistics were 

used to summarize, describe, and present the study variables in a way that can be 

understood easily. The results of the analysis using these statistics are presented in 

Chapter 4. 

 



86 

 

Chapter 4: Results 

The purpose of this study was to examine the effect of stigmatizing attitudes and 

personal knowledge of discriminatory practices towards persons living with HIV/AIDS 

on self-reported HIV testing of Nigerian pregnant women aged 15-49 years during 

antenatal visits or childbirth.. In answering the RQs, I sought to ascertain whether any 

relationships existed between stigmatizing attitudes and personal knowledge of 

discriminatory practices towards persons living with HIV/AIDS and pregnant women 

engaging in HIV testing during antenatal visits or childbirth. I also examined the impact 

of some selected sociodemographic variables on these relationships. Testable hypotheses 

relating to the study’s two RQs were tested using logistic regression analysis to predict 

the relationship.  

The first section of this chapter, the Data Collection section, contains the 

descriptive and demographic characteristics statistics of the study population. In addition, 

I present the results of binary regression analyses that justify the inclusion of covariates 

in the multivariable regression model where applicable. The Results section that follows 

contains descriptive statistics that define the study sample and an evaluation of statistical 

assumptions for the study. It also has statistical analysis findings, organized by the RQs, 

including exact statistics and associated probability values, confidence intervals around 

the statistics, and effect sizes (see Tables 1–13). It contains relevant tables and figures to 

illustrate results, per the recommendations in the Publication Manual of the American 

Psychological Association (2020). The summary section contains an overview of the 

chapter’s key points and an introduction to Chapter 5. 
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Data Collection 

I drew the sample for this study on the effect of stigma and discrimination on HIV 

testing during antenatal visits or childbirth by pregnant women between the ages of 15-49 

years from the 2013 NDHS (NPC and ICF, 2014). There are cases or observations with 

missing data or values on some of the study variables. The total unweighted number of 

women who have ever been pregnant before the administration of the survey was 28,742. 

The numbers and percentages of unweighted study cases or observations with missing 

data are as follows: stigmatizing attitudes, 2,321, 8.1%; knowledge of HIV/AIDS 

discriminatory practices, 10,894, 37.9%; age categories, educational level, place of 

residence, and current marital status = 0, 0.0%; religion, 142, 0.5%; and did not test, 

tested and did not receive or received results during antenatal visits or childbirth = 

15,652, 54.5%. The variables did not test, tested, and did not receive or receive results 

during antenatal visits or childbirth, and knowledge of discriminatory practices towards 

persons living with HIV/AIDS have high percentages of missing data (> 30%). 

Therefore, I conducted Little’s MCAR test to determine the pattern of missingness of the 

data. Missingness is the characterization of the pattern of missing data or the value of an 

observation (Mirzaei et al., 2021). Depending on the randomness of the missing data, it 

can be classified as missing completely at random (MCAR), missing at random (MAR), 

or missing not at random (MNAR; Mirzaei et al., 2021). The result shows that 

missingness was not random, χ2 = 5,374.55, df = 76, p value  < .01. However, because 

women with HIV/AIDS negative attitudes are less likely to self-report their HIV testing 

status due to the fear of being asked the outcome of the test result (De Wet and Kagee 
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(2016), the data may still be missing at random (MAR) as the missingness may be based 

on another observable event or variable (Mirzaei et al., 2021).  

I handled missing data by conducting multiple imputations using SPSS Version 

25 to replace the missing data or imputed values. The multiple imputations were done 

using the regression method (Yu et al., 2020). An imputed data set with the name given 

to it was created. Because this data set contains all women of reproductive age 15-49 

years and not only those who reported ever being pregnant before the survey, I omitted 

women of reproductive age who had not reported ever being pregnant from the data set. 

A random sample of 3,924 out of 172,452 cases was selected. The randomly selected 

sample of 3,924 included 654 cases selected from the original or unimputed data set + 

(654 x 5 imputations = 3,270). The unselected cases were filtered out. The selected cases 

were weighted using the women's individual sample weight recommended and provided 

by the DHS program. The women’s individual weight coded as (v005) in the primary 

survey data set is the inverse of their response rates in the stratum multiplied by the 

household weight (hv005), per NPC & ICF (2014). I used the individual sample weight 

(provided by the DHS program) to weight the randomly selected 654 cases in SPSS. The 

application of this sample weight increased the number of cases to 659 because all the 

cases do not have the same weight assigned to them. The application of sample weights 

takes care of the disproportionate sample allocation to states, the rural and urban areas, 

including the response rate differences.  

The assumed representativeness of this study is based on the application of the 

sample weights. The sample weights restore the sample representativeness so that the 
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distribution of the total sample appears consistent with Nigeria's actual population 

distribution (NPC & ICF, 2014). I used the selected sample for the analysis. The 

calculation of multiple imputations preserves all the cases, therefore, avoiding the 

reduction of sample size, reduction in statistical power for the study, and lack of sample 

representativeness, which can introduce selection bias to the study, especially if the data 

are not missing completely at random, leading to conclusions that may not be valid 

(Ayilara et al., 2019; Nissen et al., 2019). 

Pregnant women who have positive attitudes accounted for 61.00% of the sample, 

while those with negative attitudes accounted for 30.00% (see figure 2). Pregnant women 

who have knowledge of discriminatory practices towards persons living with HIV/AIDS 

accounted for 6.53% of the sample, while those with no knowledge of discriminatory 

practices accounted for a higher percentage at 93.47% (see figure 2). The ages of the 

pregnant women ranged from 15-49 years and were categorized into seven 5-year groups 

(15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49). Women within the 25-29 years group 

were the largest group in the sample at 21.09%, while those within the 15-19 years group 

were the lowest at 5.77% (see Figure 4). Pregnant women with no education ranked 

highest in the sample (44.92%), followed by those with secondary education (27.92%), 

while those with higher education constituted (7.59%) of the sample (see Figure 5). Most 

of the women lived in rural areas (62.52%) (see Figure 6). Most pregnant women belong 

to the Islam religion (55.69%), followed by Other Christians (33.29%; see Figure 7). 

Pregnant women who were currently married (i.e., married or living with a man as if they 

are married) accounted for 90.14% of the sample, while those who were not currently 
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married (never in union, widowed, divorced, and no longer living together/separated) 

accounted for 9.86% (see Figure 8). Women who did not test or tested but did not receive 

HIV test results accounted for 63.28% of the sample, while those who tested and received 

results accounted for 36.72% (see figure 9). 

This study is considered representative of the target population because of the 

application of sample weighs recommended and provided by the DHS program to 

account for the nonproportional allocation of samples to states, rural and urban areas, 

including response rate differences across the states (NPC & ICF, 2014, pp. 378-380). 

Because Nigeria is a large country, using the simple random sampling technique on a 

sampling frame is not feasible. Therefore, a stratified three-stage cluster design was 

appropriate for this study because of its statistical, cost, and logistical efficiency (Zhou et 

al., 2016). In the first stage of the three-stage cluster design sampling, 893 localities were 

selected with probability proportional to size and with independent selection in the urban 

and rural areas. The second stage was the random selection of enumeration areas from the 

selected localities with an equal probability selection. The third stage involved the use of 

the systematic sampling technique to select a fixed number of 45 households in the 

selected urban and rural areas. The total number of households sampled was 40,680 

(urban area, 16,740, and rural area, 23,940).  

Furthermore, the application of design effect in calculating the sample size in the 

primary study compensated for clustering effect and non-use of simple random sampling 

technique which cannot be used in the survey because of cost and size of Nigeria 

increased the sample size which together with the study sampling technique facilitated 
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representativeness of the study sample (National Population Commission (NPC) 

[Nigeria]& ICF International, 2014). Therefore, the result of this study will be 

generalized to the population of pregnant women in Nigeria who did not test, tested, and 

did not receive results or received HIV results during antenatal visits or childbirth. The 

increased sample size will impact the study findings by increasing the precision through 

standard error reduction (Armstrong, 2019). It gives the study greater power to detect the 

effect of interest, therefore, reducing Type II errror (Armstrong, 2019).  

Results of simple logistic regression analyses that justify the inclusion of 

covariates in the multivariable regression model showed that only Educational Level, 

Place of Residence and Religion statistically significantly impacted HIV testing during 

antenatal visits or childbirth by the pregnant women aged 15-49 years at alpha = .05 (p ≤ 

.05) (See Tables 1-5). Therefore, they were included in the regression model. 

Results 

The assumption of normality is not required for the use of logistic regression 

analysis and, therefore, was not assessed (Boateng & Abaye, 2019). The assumption of 

no multicollinearity among the independent variables was tested by calculating the 

Tolerance, which is the percentage of variance in a specified predictor variable that other 

predictor variables cannot explain. If the value of Tolerance approaches 1, little 

multicollinearity is indicated, but when the value is close to zero, it implies that there 

may be multicollinearity (Senaviratna et al., 2019).  The reciprocal of Tolerance equals 

the Variance Inflation Factor, and a Variance Inflation Factor value exceeding ten is 

considered highly correlated (Senaviratna et al., 2019). The value of the Variance 
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Inflation Factor for all the independent variables in this study was less than 2.0. while 

Tolerance was above 0.6, therefore, there was no multicollinearity among the 

independent variables, and no variable was removed (see Appendix E).  

The independent variables or covariates used in this study were measured on 

either nominal or ordinal levels. The dependent variable is a binary or dichotomous 

variable. The appropriate descriptive statistics for the nominal and ordinal data are 

frequencies and percentages. Figures 1-8 below show the descriptive statistics of the 

independent, covariates, and dependent variables. 

Figure 2 

 

Nigerian Pregnant Women HIV/AIDS Stigmatizing Attitudes 
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Figure 2 shows that out of the 659 pregnant women with stigmatizing attitudes, 

257 (39.00%) had Negative Attitudes, while 402 (61.00%) had Positive Attitudes. 

Stigmatizing Attitude is defined as individuals with feelings, opinions, or beliefs that 

convey devalued stereotypes that impact the manifested unjust or prejudicial treatment or 

behavior towards persons living with HIV/AIDS (UNAIDS, 2015b). A Negative Attitude 

is defined as individuals with more feelings, opinions, or beliefs that convey devalued 

stereotypes that impact the manifested unjust or prejudicial treatment or behavior towards 

persons living with HIV/AIDS (UNAIDS, 2015b). Positive Attitude is defined as 

individuals with less feeling, opinions, or beliefs that do not convey devalued stereotypes 

that impact the manifested treatment or behavior towards persons living with HIV/AIDS 

(UNAIDS, 2015b). 
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Figure 3 

Distribution of Nigerian Pregnant Women Knowledge of HIV/AIDS Discriminatory 

Practices 

 

Out of the 659 pregnant women participants, 616 (93.47%) reported no 

knowledge of HIV discriminatory practices, while 43 (6.53%) reported having 

knowledge about such practices. 
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Figure 3 

 

Age Categories (Years) of Pregnant Women in Nigeria 

 

The bar chart shows that a total of 659 Pregnant women participated in this study. 

Those between the ages of 25-29 years were most in the study (21.09%), while those 

between the ages of 15-19 years were the least in the study (5.77%). 



96 

 

Figure 4 

 

Educational Level of Nigerian Pregnant Women 

 

The bar chart shows that out of the 659 participants, 296 (44.925%) had no 

education, while 129 (19.58%) had primary education, 184 (27.92%) had secondary 

education, and participants with higher education were the least with 50 (7.59%). 
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Figure 5 

 

Place of Residence of the Nigerian Pregnant Women 

 

The bar chart shows that 412 (62.52%) of the respondent pregnant women lived in 

rural areas while 247 (37.48%) lived in urban areas. 
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Figure 6 

 

Religion of Nigerian Pregnant Women 

 

The Bar chart shows that out of the 659 participants, 367 (55.69%) belong to 

Islamic Religion, 219 (33.29%) were of Other Christians Religion, and 65 (9.86%) were 

of Catholic Religion. 
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Figure 7 

 

Nigerian Pregnant Women Current Marital Status 

 

Out of 659 ever-been Pregnant Women that participated in the study, 65 (9.86%) 

were not currently married, while 594 (90.14%) were currently married. 
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Figure 8 

 

Nigerian Pregnant Women HIV Testing Distribution 

 

Out of the 659 pregnant women who either did not test, tested and did not receive 

results or tested and received HIV results during antenatal or childbirth, 417 (63.28%) of 

them did not test or tested and did not receive results, while 242 (36.72%) of them tested 

and received HIV test. 
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Simple Logistic Regression Analyses Between the Covariates and the Dependent 

Variable 

Simple logistic regression analyzes were conducted between the covariates and 

the dependent variable. Tables 1-5 show the results of the bivariable analyses that justify 

the inclusion of covariates in the multivariable regression model. 

Table 1 

Effect of Age Categories 15-49 Years on the Pregnant Women in Nigeria Who Self-

Reported HIV Testing in 2013 

    Binary logistic regression 

 
 
 
 
Age category 

(Years) 

 
 
 
 
Total 
(N) 

Did not 
test, 
tested, and 
did not 
receive 
result (n) 

 
 
Tested 
and 
received 
result(n)   

 
 
 
 
 
p-value 

 
 
 
 
Odds 
ratio 

 
 
 
Lower 

95% 
Cl 

 
 
 
Upper 

95% 
Cl 

15–19* 38 30 8     

20–24 111 75 36 .45 2.00 .28 14.54 

25–29 140 86 54 .36 2.56 .27 24.73 

30–34 115 66 49 .23 3.15 .42 23.67 

35–39 101 60 41 .31 2.75 .33 23.20 

40–44 82 53 29 .47 2.26 .18 28.37 

45-49 72 47 25 .48 2.12 .20 23.07 

Total                                    659 417 242     

 

* Reference category. 

 

Table 1 shows that age categories of the pregnant women did not statistically 

significantly predict their testing for HIV at alpha level = .05. The self-reported HIV 

testing and receiving result prevalence rate among pregnant women was highest among 
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the 30–34-years age category (42.61%) while that for other age categories were 15-19 

(21.05%), 20-24 (32.14%), 25-29 (38.85%), 35-39 (40.59%), 40-44 (35.37%), and 45-49 

(37.72%). 

Table 2 

Effect of Educational Level of Pregnant Women in Nigeria on Their Self-Reported HIV 

Testing in 2013 

    Binary logistic regression 

 

 

 

 

 

 

Educational 

Level 

 

 

 

 

 

 

Total 

(N) 

 

Did not 

test, 

tested, 

and did 

not 

receive 

result (n) 

 

 

 

 

Tested 

and 

received 

result(n)   

     

 

 

 

 

 

 

 p-value 

 

 

 

 

 

 

Odds 

ratio 

 

 

 

 

 

Lower 

95% 

Cl 

 

 

 

 

 

 

Upper 

95% Cl 

No Education* 296 235 61     

Primary 129 85 44 .01 2.04 1.16 3.46 

Secondary 184 86 98 .01 4.45 2.50 7.96 

Higher  50 11 39 .01 14.21 5.95 33.93 

Total                                    659 417 242     

 

* Reference category. 

Table 2 shows that educational level significantly predicted pregnant women in 

Nigeria tested for HIV at alpha level = .05. Those in the higher educational level category 

have the highest odds of testing for HIV (OR = 14.21; 95% CI [5.95, 33.93], p < .01) 

compared to those in the reference category of no Education. Also, those with primary 

education (OR = 2.02, 95% CI [1.18, 3.46], p = .01) and secondary education (OR = 4.45, 

95% CI [2.49, 7.96], p < .01) are more likely to test for HIV compared to those with no 
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education. The HIV testing and receiving result prevalence increased with increasing 

education, with higher education the highest at 78.00%, while the prevalence among No 

Education, Primary Education, Secondary Education was 20.61%, 34.11%, and 53.26%, 

respectively. 

Table 3 

Effect of Urban and Rural Residence on Nigerian Pregnant Women Self-Reported HIV 

Testing in 2013 

    Binary logistic regression 

 

 

 

 

Residence 

 

 

 

 

Total(N) 

Did not test, 

tested, and 

did not 

receive 

result (n) 

 

Tested 

and 

received 

result(n)   

  

 

 

 

p-value 

 

 

 

Odds 

ratio 

 

 

Lower 

95% Cl 

 

 

Upper 

95% 

Cl 

Rural * 412    296 116     

Urban 247     121 126 .01 2.67 1.79 3.98 

Total                                    659    417 242     

 

* Reference category. 

 

Table 3 shows that out of the pregnant women living either in urban or rural areas 

who did not test, tested and did not receive HIV results, or tested and received HIV 

results during antenatal visits or childbirth, those living in the urban areas are 2.67 times 

more likely to test for HIV than those living in the rural areas (OR = 2.67, 95% CI [1.79, 

3.98], p = .01). The prevalence rate of HIV testing and receiving results for rural-

dwelling pregnant women was 28.15%. Among the urban-dwelling pregnant women, the 

prevalence of testing for HIV and receiving test results was 51.05%. 
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Table 4 

Effect of Nigerian Pregnant Women’s Religion on Their Self-reported HIV Testing in 

2013 

    Binary logistic regression 

 

 

 

 

 

 

 

Religion 

 

 

 

 

 

 

Total 

(N) 

Did not 

test, 

tested, 

and did 

not 

receive 

result 

(n) 

 

 

 

 

Tested 

and 

received 

result(n)   

     

 

 

 

 

 

 

p-value 

 

 

 

 

 

 

   

Odds ratio 

 

 

 

 

 

 

Lower 

95% Cl 

 

 

 

 

 

 

Upper 

95% Cl 

Islam*   366 273  93     

Catholic     65 25 40 .00 4.67 2.47 8.85 

Other Christian  220 112 108 .00 2.84 1.78 4.52 

Traditionalist      8   7    1     

Total                                       659   417       242     

 

*Reference category. 

 

Table 4 shows that Religion statistically significantly predicted HIV testing by 

pregnant women in Nigeria at alpha level = .05 (p < .01). Individuals belonging to the 

Catholic Religion and Other Christian Religion were 4.67 (95% CI: 2.47, 8.85) and 2.84 

(95% CI: 1.78, 4.52) times respectively more likely to test for HIV than those of Islamic 

Religion at alpha = .05 > p <.01. The sample size for the Traditionalist category was 

small and insufficient to yield a reliable estimate and was not included in the analysis. 

The self-reported HIV testing and receiving result prevalence rate among pregnant 

women was highest among the Catholics (61.54%) while it is 49.32%, 25.34%, and 

12.50%, respectively for Other Christians, Islamists, and Traditionalists in Nigeria. 
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Table 5 

Effect of Nigerian Pregnant Women Marital Status on Their Self-Reported HIV Testing in 

2013 

    Binary logistic regression 

 

 

Marital Status 

 

 

Total 

(N) 

Did not test, 

tested, and did 

not received 

result (n) 

Tested 

and 

received 

result(n)   

  

 

 

p-value 

 

 

Odds 

ratio 

 

 

Lower 

95% Cl 

 

 

Upper 

95% Cl 

Currently 

Married* 
594 382 212     

Not Currently 

Married 
65 35 30 .13 1.61 .87 2.98 

Total                                    659 417 242     

 

*Reference category. 

 

Table 5 shows current marital status did not statistically significantly predict HIV 

testing by pregnant women in Nigeria at alpha = .05. The prevalence rate of testing and 

receiving HIV test results among pregnant women who are currently married was 35.69% 

and 46.15% for those not currently married. The results of the simple logistic regression 

showed that age categories and marital status were not statistically significant at alpha = 

.05 and, therefore, were omitted from the multiple logistic regression analysis. 

Tables 6-9 show the results of simple logistic regression analysis between the 

study’s main independent variables and the dependent variable. 
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Table 6 

Effect of the Pregnant Women in Nigeria HIV/AIDS Stigmatizing Attitudes on Their Self-

reported Testing for HIV in 2013 

    Binary Logistic Regression 

 

 

 

 

 

Stigmatizing 

Attitudes 

 

 

 

 

 

Total 

(N) 

Did not 

test, 

tested, 

and did 

not 

receive 

result (n) 

 

 

 

Tested 

and 

received 

result(n)   

 

  

 

 

 

 

p-value 

 

 

 

 

 

Odds 

Ratio 

 

 

 

 

Lower 

95% 

Cl 

 

 

 

 

 

Upper 

95% Cl 

Negative Attitude* 257 176 81     

Positive Attitude  402 241 161 .36 1.47 .57 3.76 

Total                                    659 417 242     

*Reference category. 

Table 6 shows that pregnant women with positive attitudes were not statistically 

significantly more likely to test for HIV  than those with negative attitudes towards 

persons living with HIV/AIDS (OR = 1.47, 95% CI [.57, 3.76], p = .36). The prevalence 

rate of testing and receiving HIV test results in 2013 among pregnant women in Nigeria 

with Negative Attitudes was 31.52%, while those with Positive Attitudes were 40.05%. 

The prevalence of not testing, testing, and not receiving results in Nigeria among 

pregnant women with Negative Attitudes was 68.48%, while for those with Positive 

Attitudes was 59.95%. The model summary of the effect of Nigerian Pregnant Women's 

HIV/AIDS stigmatizing attitudes on their self-reported HIV testing is shown in Table 7. 
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Table 7 

Model Summary of the Effect of Nigerian Pregnant Women HIV/AIDS Stigmatizing 

Attitudes on Their Self-Reported HIV Testing in 2013 

Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 834.34 .01 .02 
 

Table 7 showed the Model Summary where the -2 log-likelihood value was 

834.34, and Nagelkerke R-Square (R2) value was .02, p = .01. The -2 log-likelihood value 

will be compared to the full model with the covariates to determine which model is a 

better predictor of HIV testing among pregnant women in Nigeria. The R-Square (R2) 

value indicated that 2.0% (.02) of the variance or change in the pregnant women testing 

for HIV in Nigeria is explained by stigmatizing attitudes. 



108 

 

Table 8 

Effect of Nigerian Pregnant Women’s Knowledge of HIV/AIDS Discriminatory Practices 

on Their Self-Reported HIV Testing in 2013 

     

   Binary Logistic Regression 

 

 

 

 

 

Personal 

Knowledge of 

Discriminatory 

Practices 

 

 

 

 

 

 

 

Total 

(N) 

Did 

not 

test, 

tested 

and did 

not 

receive 

result 

(n) 

 

 

 

 

 

tested 

and 

received 

result(n)   

 

 

 

 

 

 

 

 

p-value 

 

 

 

 

 

 

 

Odd 

ratio 

 

 

 

 

 

 

Lower 

95% 

Cl 

 

 

 

 

 

 

 

Upper 

95% Cl 

No knowledge 

of discriminatory 

practices* 

616 395 221     

Have knowledge 

of discriminatory 

practices  

43 22 21 .32 1.67 .57 4.92 

Total                                    659 417 242     

*Reference category. 

Table 8 showed that pregnant women in Nigeria with personal knowledge of 

HIV/AIDS discriminatory practices against persons living with HIV/AIDS were not 

statistically significantly more likely to test for HIV than those without personal 

knowledge of such discriminatory practices (OR = 1.67, 95% Cl [ .57, 4.92], p = .32.) 

The prevalence rate of testing and receiving HIV test results among pregnant women 

with no knowledge of HIV discriminatory practices was 35.88%, while that of those with 

knowledge of HIV discriminatory practices was 48.84%. Among the pregnant women 

who did not test, tested, and did not receive their HIV result, those with no knowledge of 



109 

 

HIV discriminatory practice had a non-significantly higher prevalence (64.12%) than 

those with knowledge of the discriminatory practices (51.16%). The model summary 

showing the effect size is shown in Table 9. It showed that this model explained 1% (.01) 

of the variance in the HIV testing of pregnant women in Nigeria. 

Table 9 

Model Summary of the Effect of Pregnant Women in Nigeria With Knowledge of 

Discriminatory Practices Towards Persons Living With HIV/AIDS on Their HIV Testing 

in 2013 

Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 834.96 .01 .01  

 

Table 9 shows the model summary where the -2 log-likelihood value was 834.36, 

and Nagelkerke R-Square (R2) value was .01, p = .01. The -2 log-likelihood value will be 

compared to the full model value with the covariates to determine which model is a better 

predictor of HIV testing among pregnant women in Nigeria. The R-Square (R2) value 

indicated that 1.0% (.01) of the variance or change in the pregnant women testing for 

HIV in Nigeria is explained by knowledge of discriminatory practices. 

Findings for Research Question 1 

RQ1 was, Is there an association between pregnant women aged 15-49 years 

stigmatizing attitudes towards other persons living with HIV/AIDS and their self-reported 

testing for HIV during antenatal visits or childbirth controlled for covariates (educational 

level, place of residence, and religion)? Multiple logistic regression analysis was 
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conducted to determine the association between stigmatizing attitudes of pregnant women 

towards persons living with HIV/AIDS and their self-reported HIV testing controlling for 

the effects of covariates (educational level, place of residence, and religion). Table 10 

shows the result. 

Table 10 

Pregnant Women in Nigeria HIV/AIDS Stigmatizing Attitudes on Self-Reported HIV 

Testing in 2013 Controlled for the Effects of Covariates 

 

 

   Binary Logistic Regression 

 

 

 

 

Stigmatizing 

Attitudes 

 

 

 

 

Total 

   (N) 

Did not 

test, 

tested, and 

did not 

receive 

result (n) 

 

 

Tested 

and 

received 

result(n)   

 

 

 

 

 

p-value 

 

 

 

 

Odds 

ratio 

 

 

 

 

Lower 

95% CI 

 

  

 

 

Upper 

 95% Cl 

Neg Attitude* 257 176 81     

Positive Attitude  402 241 161 .34 1.54 .57 4.15 

No Education* 296 235 61     

Primary 129 85 44 .261 1.46 .75 2.83 

Secondary  184 86 98 .01 2.80 1.39 5.65 

Higher 50 11 39 .00 7.92 2.87 21.87 

Rural* 412 296 116     

Urban  247 121 126 .022 1.65 1.08 2.52 

Islam* 366 273 93     

Catholics 65 25 40 .07 2.63 .92 7.53 

Other Christians  220 112 108 .14 1.49 .87 2.56 

*Reference category. 

Table 10 showed that stigmatizing attitudes did not statistically significantly 

predict HIV testing during antenatal visits or childbirth by pregnant women in Nigeria (p 
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= .34). The covariates controlled for in this model are Educational Level, Religion, and 

Place of Residence. Controlling for the effects of these covariates did not change the 

association between stigmatizing attitudes and HIV testing among pregnant women in 

Nigeria at alpha = .05. The best parsimonious model of the outcome was fitted by 

omitting religion which was not statistically significant at alpha = .05, p value > .05. The 

result is shown in Table 11. 

Table 4 

Pregnant Women in Nigeria HIV/AIDS Stigmatizing Attitudes on Self-Reported HIV 

Testing in 2013 Controlled for the Effects of Covariates 

 

 

   Binary Logistic Regression 

 

 

 

 

 

Stigmatizing 

Attitudes 

 

  

 

 

 

Total 

   (N) 

Did not 

test, 

tested, 

and did 

not 

receive 

result (n) 

 

 

 

Tested 

and 

received 

result(n)   

    

  

 

 

 

 

p-value 

 

 

 

 

 

Odds 

ratio 

 

 

 

 

 

Lower 

95% CI 

 

 

 

 

 

 Upper 

 95% Cl 

Neg Attitude*    257    176      81     

Positive Attitude  402 241 161 .32 1.55 .59 4.06 

No Education* 296 235 61     

Primary  129 85 44 .03 1.92 1.07 3.44 

Secondary  184 86 98 .01 3.87 1.90 7.90 

Higher 50 11 39 .000 11.29 4.43 28.79 

Urban  247 121 126 .042 1.58 1.02 2.46 

Rural (Ref Cat) 412 296 116     

*Reference category. 
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Table 11 showed that stigmatizing attitudes did not statistically significantly 

predict HIV testing during antenatal visits or childbirth by pregnant women in Nigeria (p 

= .32). The covariates controlled for in this model are Educational Level and Place of 

Residence. Controlling for the effects of these covariates did not change the association 

between stigmatizing attitudes and HIV testing among pregnant women in Nigeria at 

alpha = .05. Therefore, the null hypothesis was not rejected. The Model Summary shows 

that the -2 log-likelihood value is 722.18, and Nagelkerke R-Square (R2) value is .24 (see 

Table 12). The baseline model -2 log-likelihood value of 834.34 (see Table 7) compared 

with the full model value of 722.18 showed a statistically significant reduction in the -2 

log-likelihood value of the full model, indicating that it is a better predictor of HIV 

testing among pregnant women in Nigeria than the baseline model, χ2 (df = 5) = 120.54, 

p < .01. The Nagelkerke R2 value of .24 indicated that stigmatizing attitudes and the 

covariates explained 24% of the variance or change in the HIV testing of pregnant 

women in Nigeria. 

Table 5 

Model Summary of the Effect of Pregnant Women HIV/AIDS Stigmatizing Attitude in 

Nigeria on their Self-reported HIV Testing during Antenatal Visits or Childbirth in 2013 

Controlled for Covariates’ Effects 

Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 722.18 .17 .24  

Note. Control covariates were educational level, religion, and place of residence. 
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Findings for Research Question 2 

RQ2 was, What is the association between pregnant women in Nigeria aged 15-49 

years with knowledge of HIV/AIDS discriminatory practices against persons living with 

HIV/AIDS, and their self-reported HIV testing during antenatal or childbirth controlled 

for covariates (educational level, place of residence, and religion)?  A multivariable 

logistic regression analysis was conducted to determine the association between pregnant 

women in Nigeria aged 15-49 years with knowledge of HIV/AIDS discriminatory 

practices against persons living with HIV/AIDS and their self-reported HIV testing 

during antenatal or childbirth controlled for covariates (educational level, place of 

residence, and religion). The result is shown in Table 13. 

Table 13 

Effect of Nigerian Pregnant Women Knowledge of HIV/AIDS Discriminatory Practices 

as a Predictor of Their Self-Reported HIV Testing in 2013 Controlled for the Effects of 

Covariates 

 

 

    

Binary Logistic Regression 

 

 

 

 

Knowledge of 

Discriminatory 

Practices 

 

  

 

 

 

Total 

   (N) 

Did not 

test, 

tested, 

and did 

not 

receive 

result (n) 

 

 

 

Tested 

and 

received 

result(n)   

    

  

 

 

 

 

p-value 

 

 

 

 

 

Odds 

ratio 

 

 

 

 

 

Lower 

95% CI 

 

 

 

 

 

 Upper 

 95% Cl 

No Knowledge* 616 395 221     

Have Knowledge  43 22 21 .46 1.51 .46 4.95 

No Education* 296 235 61     

Primary 129 85 44 .30 1.42 .73 2.76 
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Binary Logistic Regression 

 

 

 

 

Knowledge of 

Discriminatory 

Practices 

 

  

 

 

 

Total 

   (N) 

Did not 

test, 

tested, 

and did 

not 

receive 

result (n) 

 

 

 

Tested 

and 

received 

result(n)   

    

  

 

 

 

 

p-value 

 

 

 

 

 

Odds 

ratio 

 

 

 

 

 

Lower 

95% CI 

 

 

 

 

 

 Upper 

 95% Cl 

Secondary 184 86 98 .01 2.78 1.40 5.51 

Higher  50 11 39 .00 7.94 2.95 21.36 

Rural Residence* 412 296 116     

Urban 247 121 126 .018 1.68 1.10 2.57 

Islam* 366 273 93     

Catholic 65 25 40 .06 2.57 .98 6.74 

Other Christian 220 112 108 .16 1.42 .87 2.32 

*Reference category. 

Table 13 showed that pregnant women in Nigeria with knowledge of 

discriminatory practices towards persons living with HIV/AIDS were not statistically 

significantly more likely to test for HIV/AIDS than those with no knowledge of the 

discriminatory practices (AOR = 1.5; 95% Cl [.46, 4.95], p = .46. The covariates their 

effects were controlled in this model are educational level, place of residence, and 

religion. Controlling for the effects of these covariates has not changed the association 

between knowledge of discriminatory practices towards persons living with HIV/AIDS 

and HIV testing among pregnant women in Nigeria. The best parsimonious model of the 

outcome was fitted by omitting religion which was not statistically significant at alpha = 

.05, p-value > .05. The result is shown in Table 14. 
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Table 6 

Effect of Nigerian Pregnant Women Knowledge of HIV/AIDS Discriminatory Practices 

as a Predictor of Their Self-Reported HIV Testing in 2013 Controlled for the Effects of 

Covariates 

*Reference category. 

Table 14 showed that pregnant women in Nigeria with knowledge of 

discriminatory practices towards persons living with HIV/AIDS were not statistically 

significantly more likely to test for HIV/AIDS than those with no knowledge of the 

discriminatory practices (AOR = 1.61, 95% Cl [.53, 4.92], p = .37. Therefore, the null 

hypothesis was not rejected. The covariates controlled for in this model are Educational 

     

Binary Logistic Regression 

 

 

 

 

 

 

Knowledge of 

Discriminatory 

Practices 

 

 

 

 

 

 

 

Total 

(N) 

Did 

not 

test, 

tested, 

and did 

not 

receive 

result 

(n) 

 

 

 

 

Tested 

and 

receive

d result 

(n)   

    

 

 

 

 

 

 

 

p-value 

 

 

 

 

 

 

 

Odds 

ratio 

 

 

 

 

 

 

Upper 

95% 

Cl 

 

 

 

 

 

 

Upper 

95% 

Cl 

No Knowledge*  616 395 221     

Have Knowledge      43    22 21 .37 1.61 .53 4.92 

No Education*   296  235 61     

Primary 129 85 44 .039 1.81 1.03 3.18 

Secondary 184 86 98 .001 3.73 1.92 7.25 

Higher     50 11 39 .000 10.92 4.25 28.05 

Rural Residence  412   296 116     

Urban Residence* 247   121 126 .032 1.62   1.04 2.51 
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level and Place of Residence. Controlling for the effects of these covariates has not 

changed the association between knowledge of discriminatory practices towards persons 

living with HIV/AIDS and HIV testing among pregnant women in Nigeria. 

The Model Summary shows that the -2 log-likelihood value was 733.49, and 

Nagelkerke R-Square (R2) value was .22 (see Table 15). The baseline model -2 log-

likelihood value of 834.96 (see Table 9) compared with the full model value of 7334.49 

showed a statistically significant reduction in the -2 log-likelihood value of the full 

model, indicating that it is a better predictor of HIV testing among pregnant women than 

the baseline model, χ2 (df = 5) = 109.23, p < .01, The baseline model Nagelkerke R-

Square (R2) value of .01 indicated that the model explained 1% of the variance in the HIV 

testing of pregnant women. The full model Nagelkerke R-Square (R2) value of .22 

indicated that personal knowledge of discriminatory practices against persons living with 

HIV/AIDS and the covariates explained 22% of the variance or change in the less 

likelihood of HIV testing of pregnant women. 

Table 15 

Model Summary for the Effect of  Nigerian Pregnant Women Knowledge of HIV/AIDS 

Discriminatory Practices Towards Persons Living With HIV/AIDS and Their Testing for 

HIV in 2013 Controlled for the Effects of the Covariates 

Model Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R-Square 

1 733.49 .16 .22 
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Summary 

The results of basic bivariate analyses that justified the inclusion of covariates in 

the multivariable regression model showed that educational level, place of residence, and 

religion were statistically significantly associated with self-reported HIV testing by 

pregnant women aged 15-49 years during antenatal visits or childbirth. The results also 

showed that age categories and marital status were not statistically significantly 

associated with self-reported HIV testing of the pregnant women and, therefore, were not 

included in the multiple logistic regression models.   For research question one, the 

study's findings showed no statistically significant association in self-reported HIV 

testing during antenatal visits or childbirth between pregnant women in Nigeria with 

positive and negative attitudes in the simple logistic regression model. Also, for research 

question one, the multiple logistic regression model controlling for the effects of 

educational level, place of residence, and religion showed no statistically significant 

association in self-reported HIV testing during antenatal visits or childbirth between 

pregnant women in Nigeria with positive and negative attitudes. A similar pattern was 

reported for research questions number two. In the simple and multiple logistic regression 

models of research question two, there was no statistically significant association 

between pregnant women with knowledge of discriminatory practices against persons 

living with HIV/AIDS and their self-reported HIV testing.  

In Chapter 5, these results were interpreted and discussed in relation to other 

findings in the literature. Also, limitations of the study, the recommendations for further 
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relevant research where applicable, and implications for positive social change were 

stated. Finally, the conclusions that capture the key essence of this study were made. 
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Chapter 5: Discussion, Conclusions, and Recommendations 

The purposes of this study were to examine the effect of stigmatizing attitudes 

and personal knowledge of discriminatory practices towards persons living with 

HIV/AIDS on self-reported HIV testing of Nigerian pregnant women aged 15-49 years 

during antenatal visits or childbirth. I also examined the association between age, 

education, place of residence (urban/rural), religion, and marital status as covariates and 

self-reported HIV testing as the outcome. The design of this study was a quantitative, 

cross-sectional survey using secondary data.  

I conducted a simple logistic regression analysis to examine the effect of pregnant 

women's HIV/AIDS stigmatizing attitudes on their self-reported testing for HIV during 

antenatal visits or childbirth. The results showed that pregnant women with positive 

attitudes were not statistically significantly more likely to test for HIV than those with 

negative attitudes towards persons living with HIV/AIDS, OR = 1.47, 95% CI [.57, 3.76], 

p = .36. Multiple logistic regression was also conducted to examine the effect of 

stigmatizing attitudes on self-reported testing for HIV among pregnant women with 

HIV/AIDS controlling for the effects of educational level, place of residence, and religion 

as covariates. The result showed that there is no statistically significant difference in the 

HIV testing of pregnant women due to stigmatizing attitudes controlling for the effects of 

educational level, place of residence, and religion.  

I conducted a simple logistic regression test on the effect of knowledge of 

HIV/AIDS discriminatory practice towards persons living with HIV/AIDS on HIV 

testing by Nigerian pregnant women during antenatal visits or childbirth. The finding 
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showed no statistically significant difference in HIV testing between those with personal 

knowledge of discriminatory practices and those without personal knowledge. A multiple 

logistic regression test was also conducted, controlling for the effects of educational 

level, place of residence, and religion as covariates. The result showed no statistically 

significant difference in the likelihood of HIV testing between the pregnant women who 

have knowledge of discriminatory practices towards persons living with HIV/AIDS and 

those without the knowledge when controlling for educational level, place of residence, 

and religion. 

Interpretation of the Findings 

For RQ1, I conducted a simple logistic regression analysis to determine the effect 

of stigmatizing attitudes on HIV testing of pregnant women during antenatal visits or 

childbirth. Results showed no association between the self-reported HIV testing of 

pregnant women who had positive and negative attitudes. I also conducted multiple 

logistic regression analysis on the association controlling for the effect of educational 

level, place of residence, and religion. The results showed that the effects of these 

covariates did not affect the association between stigmatizing attitudes and self-reported 

HIV testing of pregnant women. A parsimonious multiple regression model fitted with 

the omission of religion also did not statistically significantly change the association 

between stigmatizing attitudes and self-reported HIV testing. This finding is consistent 

with what Meremo et al. (2016) and Ha et al. (2019) reported in their study. However, it 

is not consistent with what many other studies have reported on the association of 

stigmatizing attitudes with self-reported HIV testing by pregnant women (Alemu et al., 
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2017; Gebremedhin et al., 2018; Jama et al., 2019; Muhinda & Pazvakawambwa, 2017; 

Shodimu et al., 2017; Teklehaimanot et al., 2016). This finding may be associated with 

the HIV testing opt-out approach or model practiced in Nigeria that requires all pregnant 

women who attended antenatal care or were brought in at childbirth to a health facility to 

be tested for HIV unless they refused (Udoh & Ushie, 2020). The opt-out approach is a 

model that requires all pregnant women visiting the antenatal clinics for the first time to 

be counseled about the importance of knowing ones’ status, including the danger of 

mother-to-child transmission of HIV (Udoh & Ushie, 2020). The mandatory provision of 

information on HIV/AIDS to these pregnant women about the risks of not testing and the 

benefits of testing for HIV may have impacted their readiness and testing decision. 

According to the health belief model, when people believe that they are at risk of a health 

problem, their understanding of the gains of taking action to avoid the problem facilitates 

their readiness to act to avoid the problem (Rosenstock, 1966; Rosenstock et al., 1988). 

The simple logistic regression model without the covariates explained 2% of the variance 

in HIV testing due to stigmatizing attitudes of the pregnant women (Nagelkerke R2 = .02; 

p < .01). However, with the introduction of covariates in the multiple logistic regression 

model, the model explained 24% of the variance in the HIV testing of pregnant women 

due to the predictor variables (Nagelkerke R2 = .24; p < .01). The multiple logistic 

regression model has a significantly reduced -2 log-likelihood value than the baseline 

model, indicating that it is a better predictor model by explaining more of the variance in 

the pregnant women HIV testing. The Nagelkerke (R2) effect size of .24 (r = √.24 = .49), 

is considered according to Cohen’s classification, a medium effect size (r = < .10 = 
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trivial; .10-.30 = small effect size; .30-.50 = medium effect size; > .50 = large effect size; 

see Evangeli et al., 2016; Hanel & Mehler, 2019). Of practical significance, this 

accounted for 24% of the variability in the pregnant women HIV testing due to the 

predictor variables. 

For RQ2, I conducted a simple logistic regression analysis to determine the 

association between knowledge of discriminatory practices towards persons living with 

HIV/AIDS and self-reported HIV testing among pregnant women. Results showed that 

the pregnant women with knowledge of discriminatory practices were not statistically 

significantly more likely to test for HIV than those without the knowledge of the 

discriminatory practices, OR = 1.67, 95% Cl [.57, 4.92], p = .32. This finding was also 

corroborated in the multiple logistic regression analysis models where there was no 

statistically significant difference in the HIV testing between the pregnant women who 

have and those that do not have knowledge of HIV/AIDS discriminatory practices 

towards persons living with HIV/AIDS (AOR = 1.51, 95% Cl [.46, 4.95], p = .46) 

controlling for the effects of covariates (level of education, place of residence, and 

religion). A parsimonious multiple regression model fitted with the omission of religion 

also did not statistically significantly change the association between knowledge of 

discriminatory practices and self-reported HIV testing by pregnant women. These 

models’ findings are surprising because the knowledge of discriminatory practices is 

supposed to serve as a barrier to HIV testing due to fear of positive results (De Wet & 

Kagee (2016), which is one of the postulates of the health belief model (Rosenstock, 

1966; Rosenstock et al., 1988). When individuals know about these discriminatory 
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practices, it may negatively impact their testing for HIV due to the fear of being victims 

of these practices. Moreover, researchers have reported fear of positive results or stigma 

and discrimination as factors that hinder testing for HIV by pregnant women (Anígilájé et 

al., 2016; Jama, 2019; Mohlabane et al., 2016; Shodimu et al., 2017). Also, this finding is 

contrary to what has been reported in some other studies where having discriminatory 

attitudes towards persons living with HIV/AIDS impacted negatively on testing for HIV 

(Colombini et al., 2016; Meremo et al., 2016; Shodimu et al., 2017). 

However, there is a need for additional research on whether the pregnant 

women’s personal knowledge of discriminatory practices against persons living with HIV 

impacted their HIV testing as literature on this is nonexistent, according to my review of 

the literature. The opt-out HIV testing model practiced in Nigeria may have impacted this 

finding. Furthermore, the number of study participants “with personal knowledge” (n = 

43) is much smaller than the number “without personal knowledge” (n = 616), and this 

could have impacted the study finding. A small sample size has been reported to facilitate 

Type II error (Ayilara et al., 2019). The simple logistic regression analysis model 

explained 1% of the variance in the HIV testing due to knowledge of HIV/AIDS 

discriminatory practices towards persons living with HIV by pregnant women 

(Nagelkerke R2 = .01; p-value < .01). This effect size of 1%, although statistically 

significant, is practically insignificant or trivial according to Cohen’s classification of 

effect sizes. However, with covariates in the multiple logistic regression, the model 

explained 22% of the variance in the HIV testing of pregnant women due to the predictor 

variables (Nagelkerke R2 = .22; p < .01). There was a statistically significant reduction in 
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the -2-log likelihood value of the multiple logistic regression model compared to the 

simple logistic regression model showing that it is a better predictor model by explaining 

more of the variance in the pregnant women HIV testing. The prediction of HIV testing 

among pregnant women by the predictor variables is of practical significance because 

there is a 22% increase in the effect of the predictor variables on HIV testing. 

Association of the Covariates With Self-Reported HIV Testing of the Pregnant 

Women 

There was no statistically significant difference in HIV testing during antenatal 

visits or childbirth among the pregnant women in the different age categories. I expected 

older women to be more likely to test for HIV during antenatal visits or childbirth in this 

study because testing was limited to women who had ever-being pregnant before the 

administration of the primary survey. Therefore, older women were more likely to test for 

HIV during their previous pregnancies than younger women. Being older has been found 

in other studies to be a predictor of uptake of HIV testing (Gunn et al., 2016; Muyunda et 

al., 2018), although other sub-Saharan African studies by Muhinda and Pazvakawambwa 

(2017) and Takarinda et al. (2016) found the opposite.  

Women with higher levels of education are more likely to test for HIV than those 

with no education in this study (AOR  14.21; 95% CI [5.95, 33.93], p < .01). Many other 

studies have corroborated this with a similar finding ((Ajayi et al., 2021; Ejigu and 

Tadesse, 2018, Muyunda et al., 2018). Also, Shodimu et al. (2017) reported that 

individuals with primary education are more likely to manifest stigma than those with 

higher education.  
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In this study, pregnant women dwelling in urban areas were 2.67 times more 

likely to test for HIV than those dwelling in rural areas (OR = 2.67; 95% CI [1.79, 3.98], 

p < .01. This finding is consistent with findings in the studies conducted by (Kirakoya-

Samadoulougou et al., 2017; Mohlabane et al., 2016; Yaya et al., 2019). This finding may 

be related to the fact that urban dwellers usually belong to a higher socioeconomic class, 

and socioeconomic status measure such as wealth index has been associated with uptake 

of HIV testing (Muhinda, & Pazvakawambwa, 2017; Takarinda et al., 2016). Also, the 

urban areas have more HIV testing centers than the rural area, and studies have reported 

that proximity to HIV testing centers facilitated the more likelihood of testing for HIV 

(Kolawole et al., 2019; Meremo et al., 2016; Ogbonna et al., 2020; Teklehaimanot et al., 

2016).  

Pregnant women of the Catholic and Other Christians Religion were statistically 

significantly more likely to test for HIV than those in the reference Islamic Religion in 

the bivariate model. Takarinda et al. (2016) corroborated this finding that HIV testing by 

different religious sects was statistically significantly associated with pregnant women. 

This finding was not corroborated by Muhinda and Pazvakawambwa (2017) that reported 

that religion is not a predictor of HIV testing by women of reproductive age.  

This study found no statistically significant difference in the self-reported HIV 

testing of pregnant women who are currently and not currently married (p = .13 ) in the 

simple logistic regression model. Mixed findings have been reported about the 

association between marital status and HIV testing. Takarinda et al. (2016) and Diress et 

al. (2021) reported that being married is significantly associated with testing for HIV. 
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Muhinda and Pazvakawambwa (2017) and Muyunda et al. (2018) reported that marital 

status is not statistically significantly associated with the likelihood of testing for HIV. 

Also, while Ajayi et al. (2021) reported that current marital status is significantly related 

to HIV testing in the simple logistic regression model, it was not corroborated in the 

multiple regression model. This study’s finding on current marital status may be related 

to the confounding effect of ever-being pregnant (both married and unmarried pregnant 

women were included in this study) as Nigeria practices the opt-out Approach or Model 

of HIV testing where all pregnant women who attended antenatal care or were brought in 

at childbirth to a health facility are supposed to be tested unless they refused (Udoh & 

Ushie, 2020). This study finding is consistent with what was reported by other Nigerian 

studies on the relationship between marital status and HIV testing (Ajayi et al., 2021; 

Akinleye et al., 2017; Udoh & Ushie, 2020). Also, the findings by these Nigerian studies 

are consistent with what Ejigu and Tadesse (2018); Muhinda and Pazvakawambwa 

(2017), and Muyunda et al. (2018) reported in other countries that marital status is not 

statistically significantly related to HIV testing, although Gebremedhin et al. (2018) 

reported otherwise. 

Interpretation of the Study Findings in the Context of the Theoretical Framework 

Health Belief Model is the theoretical framework for this study. The perceived 

barrier is the construct of the health belief model that applies to this study. It was found in 

this study that pregnant women with negative attitudes are not less likely to test for HIV 

than those with positive attitudes, although negative attitudes and discriminatory 

practices towards persons living with HIV/AIDS have been documented as some of the 
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barriers that prevent individuals from seeking appropriate healthcare services or engaging 

in preventive health activities that will protect their health (Alemu et al., 2017; 

Gebremedhin et al., 2018; Jama et al., 2019; Muhinda & Pazvakawambwa, 2017; 

Shodimu et al., 201; Teklehaimanot et al., 2016). Individuals who stigmatize and 

discriminate against other persons perceive that they will also be treated the same way. 

Therefore, it becomes a barrier for them in seeking the appropriate healthcare services, 

including testing for HIV. The lack of difference in the likelihood of HIV testing between 

those with positive and negative attitudes, those with knowledge of discriminatory 

practices against persons living with HIV/AIDS, and those without the knowledge might 

be due to the opt-out approach or model of HIV testing in Nigeria. This approach requires 

all pregnant women that come for antenatal care or are brought in at childbirth to a health 

facility to be tested for HIV unless they refuse (Udoh & Ushie, 2020). In this approach or 

model, the pregnant women are counseled, which impacts their knowledge of HIV/AIDS, 

including the benefits of testing such as linkage to care, free treatment and support 

services for themselves and their babies if positive, and strategies of preventing mother-

to-child transmission of HIV. According to Health Belief Model, when individuals 

understand the benefits of engaging in preventive behaviors to avoid a risk, it facilitates 

their engagement in such behaviors. The assumption that the practice of HIV testing 

among Nigerian pregnant women 15-49 years will be influenced by barriers to HIV 

testing such as stigma and discrimination was not supported by the findings of this study. 

The findings showed that both stigmatizing attitudes of the pregnant women aged 15-49 

years and their personal knowledge of discriminatory practices towards persons living 
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with HIV/AIDS did not predict their self-reported testing for HIV at alpha = .05, p-value 

> .05. This may be because the pregnant women understand the benefits of HIV testing, 

which are always explained to the pregnant women under the opt-out model during their 

antennal visits or childbirth.  These benefits are the enabler of engaging in preventive 

behavior in line with the perceived benefit constructs of the Health Belief Model. Also, 

the President Emergency Plan for AIDS Relief (PEPFAR) has spent over $6 Billion in 

Nigeria for the containment of the HIV epidemic in addition to other donor supports that 

made it possible to provide free HIV testing services for the general population and 

linkage to care and free treatment for HIV-positive individuals (The Global Fund, 2021; 

U.S. Embassy and Consulate in Nigeria, n.d.). This may have impacted the women’s 

testing decision. 

Limitations of the Study 

This survey was conducted among pregnant women between 15-49 years of age 

in Nigeria who have stigmatizing attitudes and knowledge of discriminatory practices 

towards persons living with HIV/AIDS who self-reported being tested for HIV during 

antenatal or childbirth. I could not get the information on the composition of pregnant 

women in the general population, categorized by age groups. However, the assumed 

representativeness of this study’s population was based on the use of sample weights 

provided by the DHS program, which accounted for the disproportionate sample 

allocation to states, the rural and urban areas, including the response rate differences 

(National Population Commission (NPC) [Nigeria] & ICF International, 2014). 

Therefore, this survey's findings will be generalized to the population of pregnant women 
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aged 15-49 years in Nigeria who have stigmatizing attitudes and knowledge of 

discriminatory practices towards persons living with HIV/AIDS that self-reported ever 

being tested for HIV during antenatal or childbirth. The 2013 NDHS relies on the self-

report of HIV testing by pregnant women, and therefore, the accuracy of the information 

provided by them cannot be established. Also, the cross-sectional design of the original 

study design makes it unattainable to establish causality between the independent and the 

dependent variables. Furthermore, the small sample size of the individuals with personal 

knowledge of discriminatory practices towards persons living with HIV/AIDS compared 

to those without the knowledge may have impacted the precision of finding regarding 

research question 2. All the covariates identified in other studies which may impact or 

confound the study variables’ relationship have not been exhaustively addressed in this 

study. Although there was expert validation and pilot testing of the survey questionnaire 

(National Population Commission (NPC) [Nigeria] & ICF International, 2014), I could 

not get the result or report of the validation because it is not published online or readily 

available in hard copy. 

Recommendations 

I also recommend further studies using a larger sample size to predict pregnant 

women aged 15-49 years personal knowledge of discriminatory practices towards 

individuals living with HIV/AIDS and its impact on their HIV testing during antenatal 

visits or childbirth. This is because a category of the predictor variable had a small 

sample size, which may have impacted the precision of the study findings (individuals 

with personal knowledge (n = 43); individuals without personal knowledge (n = 616). 



130 

 

The findings may add to the literature on whether there is a difference in how knowledge 

of HIV/AIDS discriminatory practices and attitudes of discriminatory practices against 

persons living with HIV/AIDS impact HIV testing of pregnant women in Nigeria.  

I further recommend the evaluation of programs supported by development and 

donor partners in Nigeria such as WHO, UNAIDS, UNICEF, PEPFAR, Global Fund, and 

other partners working in the Nigerian national HIV response program, to assess 

intervention impacts (including those addressing stigma and discrimination) over the 

period of the implementation. Other identified covariates that impact HIV testing among 

pregnant women are recommended for inclusion in further studies. 

Implications 

This study made practical significance findings in the relationship between 

pregnant women who have stigmatizing attitudes, personal knowledge of discriminatory 

practice towards persons living with HIV/AIDS, and their self-reported HIV testing when 

controlling for the effect of age categories, educational level, place of residence, religion 

and marital status. The effects of these sociodemographic variables increased the effect 

size and odds of HIV testing among the pregnant women who have stigmatizing attitudes 

in the multiple logistic regression model. Therefore, designing policies and strategies that 

improve the benefits or remove the barriers posed by these sociodemographic variables to 

HIV testing may increase these pregnant women's likelihood of HIV testing in Nigeria. 

This study’s findings will help design appropriate interventions to reduce the effect of 

stigmatizing attitudes of pregnant women towards persons living with HIV/AIDS. These 

interventions will target education and place of residence, which are significantly 
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associated with HIV testing by pregnant women. This will facilitate social change by 

increasing the pregnant women's uptake of HIV testing, which is the gateway to HIV 

prevention, care, support services, and control of the epidemic. Also, the social system 

will be impacted through the expected reduction of the funds spent by the government on 

the control of the HIV epidemic in Nigeria so that it can be used for other social services. 

Conclusion 

This study examined the effect of HIV/AIDS stigmatizing attitudes and 

knowledge of discriminatory practices towards persons living with HIV/AIDS on HIV 

testing among pregnant women aged 15-49 years in Nigeria. These attitudes and practices 

have been reported by others to impact negatively on HIV testing by pregnant women. 

None of this reported impact of stigmatizing attitudes and knowledge of discriminatory 

practices was confirmed in this study, although these other studies on discriminatory 

practices addressed attitudes of HIV/AIDS discrimination while this study addressed 

knowledge or knowing of discriminatory practices. A bigger sample size is recommended 

for exploring further the association between the knowledge of discriminatory practices 

towards persons living with HIV/AIDS and HIV testing among pregnant women. 
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Appendix A: Permission to Access Nigeria Demographic Health Survey Data Set 
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Appendix B: Survey Questions and the Level of Measurement of the Study Variables 

Questions Response Level of measurement 

Sociodemographic variables 

Age: How old were 

you at your last 

birthday? 

Age in completed years 

Categorized into five years 

band 

Ordinal 

Level of education: 

What is the highest 

level of school you 

attended: primary, 

secondary, or higher? 

Primary……1 

Secondary….2 

Higher……3 

Ordinal 

Religion: What is your 

religion? 

Catholic………………1 

Other christian………. 2 

Islam………………….3 

Traditionalist…………97 

Other………………… 5 

Nominal 

Place of residence: 

Urban or Rural 

Urban……….1 

Rural………...2 

Nominal 

Marital Status: Are 

you currently married 

or living together with 

a man as if married? 

Yes, currently married…….1 

Yes, living with a man…….2  

No, not in union . . . ………3 

Nominal 

Dependent variable 

I don't want to know 

the results, but were 

you tested for the 

AIDS 

virus as part of your 

antenatal care? 

No = 0, Yes = 1 Nominal 

   

Research Question 1: 

What is the relationship 

between pregnant women 

aged 15-49 years in 

Nigeria having 

stigmatizing attitudes 
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Questions Response Level of measurement 

towards persons living 

with HIV/AIDS and their 

self-report of testing for 

HIV when controlling for 

educational level, religion, 

and place of residence? 

 

Questions asked in the 

2013 NDHS that 

addressed Stigmatizing 

attitudes and HIV Testing 

  

a. Would you buy 

fresh vegetables from 

a vendor who has the 

AIDS virus? 

No = 0, Yes = 1 Nominal 

b. If a member of your 

family got infected 

with the virus that 

causes AIDS, would 

you want it to remain 

a secret or not? 

No = 0, Yes = 1 Nominal 

c. If a relative of yours 

became sick with the 

virus that causes 

AIDS, would you be 

willing to care for her 

or him in your own 

household? 

No = 0, Yes = 1 Nominal 

d. If a female teacher 

has the AIDS virus, 

should she be allowed 

to continue teaching in 

school? 

No = 0, Yes = 1 Nominal 

e. should children 

aged 12-14 be taught 

about using a condom 

to avoid AIDS? 

No = 0, Yes = 1 Nominal 
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Questions Response Level of measurement 

f. People with the 

AIDS virus should be 

ashamed of 

themselves? 

No = 0, Yes = 1 Nominal 

g. People with the 

AIDS virus should be 

blamed for bringing 

the disease into the 

community 

No = 0, Yes = 1 Nominal 

Research Question 2: 

What is the relationship 

between pregnant women 

aged 15-49 years in 

Nigeria knowledge of 

HIV/AIDS discriminatory 

practices towards persons 

living with HIV/AIDS 

and their testing for HIV?  

  

Questions asked in the 

2013 NDHS that 

addressed Knowledge of 

HIV/AIDS 

Discriminatory Practices 

Towards persons living 

with HIV/AIDS  

  



156 

 

Questions Response Level of measurement 

a. Do you personally 

know someone who 

has been denied health 

services in the last 

twelve months 

because he or she has 

or is suspected to have 

the AIDS virus? 

No = 0, Yes = 1 Nominal 

b. Do you personally 

know someone who 

has been denied 

involvement in social 

events, religious 

services, or 

community events in 

the last twelve months 

because he or she has 

or is suspected to have 

the AIDS virus? 

No = 0, Yes = 1 Nominal 
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Questions Response Level of measurement 

c. Do you personally 

know someone who 

has been verbally 

abused or teased in the 

last twelve months 

because he or she has 

or is suspected to have 

the AIDS virus? 

No = 0, Yes = 1 Nominal 

 

Study Variable Types and Level of Measurement 

Variable name Type of variable Level of 

measurement 

HIV testing by pregnant women aged 15-49 

years 

Dependent Nominal 

Stigmatizing Attitudes towards persons living 

with HIV/AID 

Independent Nominal 

Knowledge of discriminatory practices 

towards persons living with HIV  

Independent Nominal 

Educational level Covariate Ordinal 

Marital status Covariate Nominal 

Age Covariate Ordinal 

Place of residence Covariate Nominal 

Religion Covariate Nominal 
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Appendix C: Factors Identified in Previous Research That Have an Impact on HIV 

Testing 

Factors identified 

in previous 

research that affect 

HIV testing of 

pregnant wome 

Research findings for the 

factors 

Source 

Educational level* Higher educational level 

facilitated the HIV 

testing among pregnant 

women attending 

antenatal care. 

Ndege et al. (2016 - Kenya)  

Ajayi et al. (2021- Nigeria) 

Teklehaimanot et al.(2016 - Ethiopia); 

Kolawole et al. (2019 - Nigeria) 

Muhinda & Pazvakawambwa, (2017 - 

Namibia) 

Takarinda et al., (2016 - Zimbabwe) 

Jooste et al. (2020 – South Africa); 

Alemu et al. (2017 - Ethiopia); 

Muyunda et al. (2018 – Zambia) 

Ejigu & Tadesse (2018 - Ethiopia); 

Worku et al. (2021 – East Africa). 

Marital etatus* Being married posed 

barrier to HIV testing. 

 

 

Being married facilitated 

HIV testing 

Ndege et al. (2016 - Kenya). 

 

 

 

Jooste et al. (2020 – South Africa) 

Worku et al. (2021 – East Africa); 

Diress et al. (2021 - Ethiopia); 

Teklehaimanot et al.(2016 - Ethiopia) 

Ajayi et al., 2021 – Nigeria 

 

Place of residence* Living in rural  area 

facilitated testing for 

HIV. 

 

Living in rural  area 

Posed barrier to  HIV 

testing. 

 

 

Living in urban area 

facilitated testing for 

HIV 

Teklehaimanot et al. (2016 - 

Ethiopia), Kolawole et al. (2019 - 

Nigeria) 

 

Jooste et al. (2020 – South Africa), 

Worku et al. (2021 – East Africa); 

Gazimbi & Magadi (2017 – 

Zimbabwe). 

 

Ajayi et al. (2021 - Nigeria) 
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Factors identified 

in previous 

research that affect 

HIV testing of 

pregnant wome 

Research findings for the 

factors 

Source 

Religion* Religion facilitated HIV 

testing 

Takarinda et al. (2016 - Zimbabwe) 

Age categories* Being  younger 

facilitated HIV testing. 

 

 

Being older posed 

barrier to HIV Testing. 

 

 

Being older facilitated 

HIV testing. 

Muhinda & Pazvakawambwa, (2017 - 

Namibia) 

 

 

Jooste et al. (2020 – South Africa) 

 

 

 

Worku et al. (2021 – East Africa) 

Ndege et al. (2016 - Kenya)  

Muyunda et al. (2018 - Zambia); 

Teklehaimanot et al.(2016 - Ethiopia) 

Discriminatory 

attitudes of 

individuals 

Lower level of 

discriminatory attitudes 

facilitated HIV testing 

Teklehaimanot et al. (2016 - Ethiopia) 

 

Stigmatizing 

attitudes of 

individual 

Lower  levels of 

personal stigmatizing 

attitudes facilitated HIV 

testing. 

 

 

Higher  levels  

of personal stigmatizing 

attitudes facilitated HIV 

testing. 

 

Higher level of 

stigmatizing attitudes 

posed barrier to HIV 

testing 

Teklehaimanot et al.(2016- Ethiopia) 

Shodimu et al. (2017 - Nigeria); 

Takarinda et al. (2016 - Zimbabwe); 

Ajayi et al. (2021 - Nigeria) 

 

Worku et al. (2021 – East Africa). 

 

 

 

 

Gunn et al. (2016 - Congo, 

Mozambique, Nigeria & Uganda) 

HIV/AIDS-related 

knowledge 

comprehensive 

knowledge of HIV/AIDS 

facilitated HIV testing. 

Teklehaimanot et al.(2016 - Ethiopia); 

Worku et al. (2021 – East Africa) 

Ankuda and Asiimwe (2017 - 

Uganda) 
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Factors identified 

in previous 

research that affect 

HIV testing of 

pregnant wome 

Research findings for the 

factors 

Source 

Discriminatory 

attitudes by 

community, 

healthcare 

workers, etc. 

Discriminatory attitudes 

posed barrier to HIV 

testing 

Anígilájé et al. (2016 – Nigeria); 

Merga et al. (2016 – Ethiopia)  

Stigmatizing 

attitudes by 

community, 

healthcare workers 

etc. 

Stigma posed barrier to 

HIV testing. 

Fuster-RuizdeApodaca et al.(2017 - 

Spain); Mohlabane et al. (2016 - 

South Africa); De Wet & Kagee 

(2016 – South Africa ); Treves-Kagan 

et al. (2017 - South Africa); Anígilájé 

et al. (2016 – Nigeria); Merga et al. 

(2016 – Ethiopia) 

Wealth index Higher wealth index 

facilitated the likelihood 

of HIV testing. 

Lower wealth index 

facilitated the likelihood 

of HIV testing. 

Higher wealth index 

posed barrier to HIV 

testing. 

Takarinda et al., (2016 - Zimbabwe); 

Muyunda et al. (2018 – Zambia) 

 

 

Muhinda & Pazvakawambwa, (2017 - 

Zambia) 

Worku et al. (2021 – East Africa) 

Confidentiality  Lack of confidentiality 

or privacy of HIV test 

Result posed barrier to 

HIV testing. 

Mohlabane et al. (2016 – South 

Africa); Jama et al. (2019 - Somalia) 

Proximity of HIV 

test center 

Closeness to VCT center 

facilitated uptake of HIV 

testing. 

 

 

Far location of VCT 

center posed barrier to 

HIV testing 

 

Meremo et al.(2016 - Tanzania), De 

Wet & Kagee (2016 – South Africa), 

Alemu et al. (2017 - Ethiopia); 

Teklehaimanot et al.(2016 - Ethiopia) 

 

Ogbonna et al. (2020 - Nigeria) 

Self-Perceived risk 

of HIV 

Perceiving self as having 

small risk of HIV 

infection facilitated HIV 

testing. 

Fuster-RuizdeApodaca et al.(2017 -

Spain) 
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Factors identified 

in previous 

research that affect 

HIV testing of 

pregnant wome 

Research findings for the 

factors 

Source 

 

Higher perceived risk for 

HIV facilitated HIV 

testing. 

 

Teklehaimanot et al.(2016 - Ethiopia) 

 

Self-perceived 

benefit 

Perceived benefit 

facilitated HIV testing. 

Fuster-RuizdeApodaca et al.(2017 - 

Spain) 

Perceived severity 

of HIV 

Perceived severity of 

HIV posed barrier to 

HIV testing. 

Fuster-RuizdeApodaca et al.(2017 - 

Spain); Mohlabane et al. (2016 – 

South Africa) 

Fear of positive 

result 

Fear of positive result 

posed barrier to HIV 

testing. 

Mohlabane et al. (2016 - South 

Africa); De Wet & Kagee (2016 – 

South Africa) 

Employment Being Employed 

facilitated HIV testing 

Jooste et al. (2020 – South Africa) 

 

*Indicates factors assessed in this study based on data availability in the primary NDHS 

study.  
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Appendix D: Coding Table 

Variable Coding 

Pregnant women 

stigmatizing attitudes  

towards persons 

living with 

HIV/AIDS 

This was coded by combining these questions below: 

(1) “Would you buy fresh vegetables from a vendor who has 

the AIDS   virus?” (2) “If a member of your family got 

infected with the virus that causes AIDS, would you want it to 

remain a secret or not?” (3) “If a relative of yours became sick 

with the virus that causes AIDS, would you be willing to care 

for her or him in your own household?” (4) “If a female 

teacher has the AIDS virus, should she be allowed to continue 

teaching in school?” And (5) “should children aged 12-14 be 

taught about using a condom to avoid AIDS?” (6) “People with 

the AIDS virus should be ashamed of themselves” (7) People 

with the AIDS virus should be blamed for bringing the disease 

into the community. Stigmatizing attitudes will be graded as 

positive or negative. For the stigmatizing attitudes questions, a 

score of one (1) was assigned to a positive answer (non-

stigmatizing response) and zero (0) for a negative answer 

(stigmatizing response). A positive answer can be Yes or No to 

the questions depending on whether the answer is stigmatizing 

or not and was scored as 1 while a negative answer can also be 

Yes or No and was scored 0. The scores were summed up to 

obtain an overall score for each respondent. Respondents 

scoring less than the mean score for attitudeswere classified as 

having negative attitudes, while those scoring equal or above 

the mean score were classified as having positive attitudes. A 

mean score of .56 (56%) ± .21 was taken as the cut-point. 

Knowledge of 

discriminatory 

practices towards 

persons living with 

HIV/AIDS by 

pregnant women 

Coded by combining the following question(1) Do you 

personally know someone who has been denied health services 

in the last twelve months because he or she has or is suspected 

to have the AIDS virus (2) Do you personally know someone 

who has been denied involvement in social events, religious 

services, or community events in the last twelve months 

because he or she has or is suspected to have the AIDS virus 

(3) do you personally know someone who has been verbally 

abused or teased in the last twelve months because he or she 

has or is suspected to have the AIDS virus. A yes answer by 

the respondents to any or all of these three questions on the 

knowledge of discriminating practices against persons living 

with HIV/AIDS is considered as knowledge of discriminating 

practices and coded as 1, while a no answer to all the questions 

is regarded as no knowledge and coded as 0 
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Variable Coding 

 

Age categories Age categorized into age bands of five years interval from 15 

to 49 years and numbered in ascending order. Education; No 

education = 0, primary = 1, secondary = 2, higher = 3 

Educational level Education coded as No education = 0, primary = 1, secondary 

= 2, higher 

Place of residence Place of Residence coded as Urban = 1and Rural = 2. 

Religion Religion coded as Catholic = 1, Other Christians = 2, Islam = 

3, Traditionalist = 4, Others 97. 

Marital status Marital status categories were recoded as  Currently Married 

(combining married and living with a partner as if married 

options) = 1, Not currently Married (combining other options) 

= 0. 

Self-reported HIV 

testing by pregnant 

women aged 15-49 

years 

Four questions were combined to create the dependent variable 

as follows: did the pregnant women tested for HIV as part of 

antenatal visits, tested for HIV between the time they went for 

delivery and before the baby was born, got results of HIV test 

as part of antenatal visits, and got results of HIV test when 

tested before the baby was born? The binary dependent 

variable “HIV testing by pregnant women aged 15-49 years 

was coded as; No=0 if the respondent did not test, tested but 

did not receive result and Yes= if the respondent tested and 

received result during antenatal visits or childbirth 
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Appendix E: Multicollinearity Diagnostic Table 

Imputation 

Number Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Original data 1 (Constant) .574 .069  8.343 .000 .439 .708   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.107 .010 .104 10.424 .000 .087 .127 .980 1.020 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

-.003 .020 -.001 -.132 .895 -.042 .037 .980 1.021 

Age Categories of 

Pregnant Women 

.010 .003 .029 2.935 .003 .003 .017 .968 1.033 

Educational Level 

of Pregnant 

Women 

.129 .006 .255 21.736 .000 .117 .140 .708 1.413 

Religion of 

Pregnant women 

-.060 .008 -.084 -7.465 .000 -.076 -.045 .780 1.282 

Place of 

Residence of 

Pregnant Women 

-.162 .011 -.162 -

15.284 

.000 -.183 -.141 .866 1.155 

Pregnant Women 

Current Marital 

Status 

-.001 .020 .000 -.041 .968 -.040 .038 .974 1.027 

1 1 (Constant) .453 .037  12.190 .000 .380 .526   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.090 .005 .090 16.407 .000 .079 .100 .986 1.014 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.011 .011 .006 1.010 .312 -.010 .033 .980 1.020 
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Imputation 

Number Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Age Categories of 

Pregnant Women 

.012 .002 .042 7.552 .000 .009 .015 .972 1.029 

Educational Level 

of Pregnant 

Women 

.125 .003 .259 37.272 .000 .118 .131 .610 1.638 

Religion of 

Pregnant women 

-.065 .005 -.088 -

13.606 

.000 -.074 -.056 .704 1.420 

Place of 

Residence of 

Pregnant Women 

-.125 .006 -.124 -

20.532 

.000 -.137 -.113 .804 1.243 

Pregnant Women 

Current Marital 

Status 

.016 .009 .010 1.717 .086 -.002 .035 .961 1.040 

2 1 (Constant) .406 .037  10.874 .000 .333 .479   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.084 .005 .084 15.329 .000 .073 .094 .987 1.013 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.039 .011 .019 3.482 .000 .017 .060 .981 1.019 

Age Categories of 

Pregnant Women 

.010 .002 .036 6.600 .000 .007 .013 .972 1.029 

Educational Level 

of Pregnant 

Women 

.125 .003 .259 37.283 .000 .118 .132 .611 1.637 

Religion of 

Pregnant women 

-.060 .005 -.081 -

12.499 

.000 -.069 -.050 .704 1.420 

Place of 

Residence of 

Pregnant Women 

-.131 .006 -.130 -

21.486 

.000 -.143 -.119 .804 1.244 
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Imputation 

Number Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Pregnant Women 

Current Marital 

Status 

.035 .010 .020 3.651 .000 .016 .053 .961 1.040 

3 1 (Constant) .397 .037  10.733 .000 .324 .469   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.081 .005 .081 14.890 .000 .070 .092 .987 1.013 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.001 .011 .001 .122 .903 -.020 .023 .982 1.019 

Age Categories of 

Pregnant Women 

.013 .002 .046 8.303 .000 .010 .016 .972 1.029 

Educational Level 

of Pregnant 

Women 

.133 .003 .277 39.891 .000 .127 .140 .611 1.637 

Religion of 

Pregnant women 

-.059 .005 -.080 -

12.414 

.000 -.069 -.050 .705 1.418 

Place of 

Residence of 

Pregnant Women 

-.115 .006 -.115 -

18.947 

.000 -.127 -.103 .803 1.245 

Pregnant Women 

Current Marital 

Status 

.023 .009 .013 2.403 .016 .004 .041 .961 1.040 

4 1 (Constant) .476 .037  12.856 .000 .404 .549   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.087 .005 .087 15.970 .000 .076 .097 .988 1.012 
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Imputation 

Number Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.008 .011 .004 .778 .436 -.013 .030 .983 1.018 

Age Categories of 

Pregnant Women 

.008 .002 .029 5.258 .000 .005 .011 .972 1.029 

Educational Level 

of Pregnant 

Women 

.127 .003 .265 38.255 .000 .121 .134 .612 1.635 

Religion of 

Pregnant women 

-.067 .005 -.091 -

14.152 

.000 -.077 -.058 .704 1.420 

Place of 

Residence of 

Pregnant Women 

-.125 .006 -.125 -

20.677 

.000 -.137 -.113 .804 1.244 

Pregnant Women 

Current Marital 

Status 

.017 .009 .010 1.793 .073 -.002 .035 .961 1.040 

5 1 (Constant) .607 .037  16.416 .000 .534 .679   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.081 .005 .081 14.940 .000 .070 .092 .987 1.013 

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.008 .011 .004 .730 .465 -.014 .030 .982 1.018 

Age Categories of 

Pregnant Women 

.008 .002 .029 5.203 .000 .005 .011 .972 1.029 

Educational Level 

of Pregnant 

Women 

.125 .003 .260 37.675 .000 .119 .132 .611 1.638 
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Imputation 

Number Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 

Collinearity 

Statistics 

B 

Std. 

Error Beta 

Lower 

Bound 

Upper 

Bound Tolerance VIF 

Religion of 

Pregnant women 

-.068 .005 -.092 -

14.298 

.000 -.077 -.059 .704 1.421 

Place of 

Residence of 

Pregnant Women 

-.134 .006 -.134 -

22.191 

.000 -.146 -.122 .804 1.244 

Pregnant Women 

Current Marital 

Status 

-.030 .009 -.018 -3.194 .001 -.049 -.012 .961 1.040 

Pooled 1 (Constant) .468 .100  4.697 .004 .217 .718   

 Pregnant Women 

HIV/AIDS 

Stigmatizing 

Attitudes 

.084 .007 

 

12.464 .000 .071 .098 

  

Pregnant Women 

Knowledge of HIV 

Discriminatory 

Practices 

.014 .019 

 

.701 .501 -.030 .057 

  

Age Categories of 

Pregnant Women 

.010 .003 
 

3.617 .007 .004 .016 
  

Educational Level 

of Pregnant 

Women 

.127 .005 

 

24.531 .000 .116 .139 

  

Religion of 

Pregnant women 

-.064 .007 
 

-9.755 .000 -.078 -.050 
  

Place of 

Residence of 

Pregnant Women 

-.126 .010 

 

-

12.629 

.000 -.148 -.104 

  

Pregnant Women 

Current Marital 

Status 

.012 .029 

 

.422 .690 -.062 .086 
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