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ABSTRACT

Background

Despite the national and international efforts to combat HIV, sub-Saharan Africa continues to
suffer the effects of the pandemic. In 2011 in sub-Saharan Africa there were 23.5 million people
living with the virus and 1.8 million new infections. Swaziland, with a population of 1.1 million
people, has equally shouldered the HIV burden as it has an adult prevalence of 26%, which is
one of the highest in the world. State resources have been affected and the number of orphaned
and vulnerable children continues to rise. Ethiopia on the other hand, has a population of 74
million people and is one of the poorest countries in the world. However, the adult HIV
prevalence remains low at 1.5% and is lower than many sub-Saharan African countries. HIV
prevalence in pregnant women attending antenatal clinic has declined by 82% between 2000 and

2010. The main mode of transmission in both countries is through heterosexual contacts.

Objective
The main objective of the study was to identify and compare the main differences in the

determinants of HIV infection in Swaziland (2006) and Ethiopia (2005)

Materials and methods

The research was a secondary analysis of a cross-sectional survey from two demographic health
surveys and studied the effect of the determinants on HIV infection. We constructed a conceptual
framework based on the Mosley and Chen framework, and we grouped the variables into
underlying and proximate factors. The outcome variable was HIV status and descriptive statistics
as well as bivariate tests were carried out using Pearson’s Chi-square and Fischer’s exact tests for

associations. Univariable and multivariable logistic regression were used to model the explanatory



variables against the outcome. Datasets from the two countries were then appended and propensity
score matching was done using age, gender and wealth index. Further logistic regression analysis
for the merged data was done for the proximate factors and the outcome. The conceptual
framework based model was used to model direct and indirect determinants of HIV infection using

a structural equation model.

Results

In Swaziland, a total of 4 584 females and 3 602 males were tested for HIV, and the adult
prevalence was 26.20%. Females had a higher prevalence of 30.98% compared to their male
counterparts who were at 19.51% (p<0.0001). In the multivariable regression analysis the result
showed a greater than 3 times increased likelihood of contracting HIV for those who had more
than 3 sexual partners in their lifetime, [AOR=3.14, 95% CI (2.55-3.87)]. Those with genital
ulcers were above 2 times more likely to have HIVV compared to those who did not, [AOR=2.15,
95% CI (1.71-2.71)]. Circumcision yielded almost 38% HIV protection in circumcised men

compared to uncircumcised men, [AOR=0.62, 95% CI (0.45-0.85)].

In Ethiopia, a total of 5 942 females and 4 630 males aged 15-49 years were tested for HIV and
the adult prevalence was 1.97%. Female prevalence was 2.39% compared to 1.43% for males
(p<0.0001). In the multivariable regression analysis participants with high number of lifetime
partners had almost 6 fold chance of being HIV infected compared to those who had one,
[AOR=5.61, 95% CI (2.73-11.52)]. Individuals who had first sex at age 15-19 years were greater
than 4 times more likely to have HIV compared to those who had never had sex, [AOR=4.20,
95% CI (1.90-9.32)]. Circumcision had HIV benefits as it yielded a 74% protection for the

circumcised, [AOR=0.26, 95% CI (0.14-0.48)]. The inverse association between Moslems
i



religion and HIV was also observed in this study as they had a 67% HIV protection compared to
Orthodox, [AOR=0.33, 95% CI (0.21-0.54)]. Living in Gambela region was associated with
almost 4 times increased risk of HIV infection compared to Tigray, [AOR=4.11, 95% CI (2.07-
8.17)].

Analysis using logistic regression and structural equation modelling adjusting for the country
effect showed a protective effect for those staying in Ethiopia compared to those staying in
Swaziland. The structural equation modelling confirmed findings from the earlier regression
analysis as those with age at first sex below 15 years were 6.03 times more likely to get HIV,
AOR=[AOR=6.03, 95% CI (5.40-10.07)]. Those with three or more sexual partners were 5.15
times more likely to get HIV infection compared to those with one partner [AOR=5.15, 95% CI
(3.77-7.03)].

Conclusion and recommendation

This study was able to demonstrate the association between HIV acquisition and the
determinants. Most importantly is the ability to clearly point out on the proximate factors in both
countries which happen to be behavioural. The structural equation modelling added value as it
was able to show the indirect factors and how they impact on HIV infection. This can be
addressed through strengthening of behaviour change programs to reduce risky sexual
behaviours. Programs aimed at delaying sexual debut and reduction of sexual partners should be
strengthened in both countries. Male circumcision programs should be scaled up through social

mobilisation and community involvement more especially in Swaziland.
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Definition of terms

Conceptual framework: It is a group of concepts used in research to outline possible courses of
action or to present a preferred approach to an idea or though. It is a conceptual basis for many
theories.

Confidence interval: It is a type of interval estimate of a population parameter and is used to
indicate the reliability of an estimate.

Proximate determinants: These are factors that directly influence the risk of HIV infection and
sometimes called intermediate variables.

Proxy measure: It is the method that does not measure the exposure or outcome of interest
directly but measures a variable that is thought to be closely associated with it, usually when it is
not possible to measure it directly.

Risky sexual behaviour: It is an action that promotes increased risk of a negative health
outcome. They include having oral, vaginal or anal sexual contact without using a condom,
having more than one sexual partner, changing sexual partners frequently and having sex below
the age of 16 years.

STATA: It is a general purpose software package created in 1985 by Stata Corp. It is used by
many business and academic institutions around the world. Most of its users work in research,
especially in the fields of economics, sociology, political science, biomedicine and
epidemiology. Its capabilities include data management, statistical analysis, graphics,
simulations and custom programming.

Structural equation modelling: It is a statistical technique for testing and estimating causal

relations using a combination of statistical data and qualitative causal assumptions. They allow
Xi



both confirmatory and explanatory modelling hence suitable for both theory testing and theory
development.

Underlying determinants: This are factors that are present but not obvious and they usually
take precedence. They indirectly affect the risk of HIV infection.

Wealth index: It is a proxy measure of wealth of households which is based on household
characteristics, ownership of assets (house ownership, source of drinking water, sanitation

facility, electricity, floor material, roof material type etc.).

Xii



CHAPTER 1. INTRODUCTION AND BACKGROUND

1.1 Background

1.1.1 Burden of HIV and AIDS in sub-Saharan Africa

Africa has the highest burden of human immunodeficiency virus (HIV) and acquired
immunodeficiency syndrome (AIDS) infections in the world. Although only 11% of the
world’s population lives in Africa, about 69% of those living with HIV and AIDS are in
Africa.(1) In 2011 globally there were 34 million [23.5 million in sub Saharan Africa (SSA)]
people living with the disease and there were 2.5 million (1.8 million in SSA) new
infections.(1) SSA accounted for 71% of adults and children’s new infections in 2011 despite
the numerous interventions.(1) It is estimated that 14.8 million children in SSA have fallen
victim to HIV/AIDS, and as such have been orphaned.(2) Sub Saharan Africa remains the
most affected region with HIV and AIDS in the world. In 2011, 58% of people living with
HIV and AIDS were women,(2) and 1.2 million people died as a result of AIDS related
illness.(1) In 2009, there were 11.1 million people living with HIV and AIDS (PLHIV) in the
South African Development Community (SADC) region accounting for 34% of the number of
PLHIV in the world, even though the region has a population of less than 4% of the global

population.(2, 3)

Despite the access to antiretroviral treatment (ART) to date the HIV epidemic has claimed
lives of more than 15 million Africans. It is estimated that about half the people in need of

ART are not receiving it mainly due to cost implications in SSA. Some (SADC) countries



which includes Botswana, Namibia, Zambia and Swaziland have reached universal access

targets and South Africa has scaled up to reach 80% of people in need of ART.(2)

1.1.2 HIV Situation in Swaziland

Swaziland, like most sub-Saharan countries, continues to face the challenges imposed by the
advance of HIV and AIDS. The country, with a population of 1.1 million (4) people, has the
highest global HIV prevalence: the national prevalence (defined as those aged 2 years and
above) stands at 19% while prevalence in the sexually active population (adult), defined as
those aged 15-49 years, is 26%.(5) The pandemic is of concern not only because of the
physical destruction it inflicts on individuals, but also because it undermines almost all aspects
of human existence in Swaziland. Since the first case of HIV in the country was diagnosed in
1986, human resources have been depleted, state capacity to deliver services has been
damaged, communities are under continuous stress, and the number of orphaned and
vulnerable children continues to rise.(6)

The ART coverage at the end of 2011 was 79 099 which translates to an 85.1% of people in
need of ART.(7) Results from incidence modelling suggest that in 2008, the major mode of
transmission was heterosexual transmission which accounted for approximately 94% of new
infections.(8) Key drivers of the epidemic have been noted to be gender inequalities, low and
inconsistent condom use, intergenerational sex, low HIV testing and disclosure, high levels of
stigma and discrimination, and multiple concurrent partnerships (MCPs).(6, 8) These are
further exacerbated by high levels of poverty and unemployment, as well as food

insecurity.(6)



1.1.3 HIV Situation in Ethiopia

With a population of 74 million people and an annual per capita income of less than
US$100,(9, 10) Ethiopia is one of the world's poorest countries. It has an estimated 1.1 million
people living with HIV and the third highest absolute number of people living with HIV in
Africa.(10) The country statistics shows a low-level generalized epidemic which is driven by
the most at risk groups and gender based violence accounts for some spread in certain groups.
(11)

HIV prevalence among the adult population remains low in Ethiopia than many SSA
countries. With the first HIV case seen in 1986, the adult HIV prevalence in 2010 was
estimated to be 1.5%. Unlike in Swaziland where the HIV prevalence is high, in Ethiopia the
prevalence is low at 1.9% and 1% for females and males respectively.(12) The HIV national
prevalence for women attending antenatal care (ANC) in 2009 was 3%, with an urban and

rural difference of 5.3% and 1.9% respectively.(13)

The ART coverage at the end of 2011 was 333 434 which is about 86% of people in need of
ART.(14) As in Swaziland, the primary mode for HIV transmission in Ethiopia is heterosexual
contact which account for 87% and 10% is acquired through vertical transmission from
mother to child.(15) Young women are more vulnerable to infection than young man; urban
women are three times as likely to be infected as urban men, although, in rural areas, the
difference between genders is negligible. Populations at high risk for HIV infection include
sex workers, police officers, members of the military, long distance drivers, cross border

populations, MCPs and war affected people.(11, 16)



1.2 Problem Statement

Swaziland and Ethiopia share certain characteristics like the practice of polygamy, and
cultural beliefs (although not entirely similar). However the incidence and prevalence of HIV
are very different as comparative prevalence is shown in figure 1.1. In both countries,
heterosexual sex remains the major mode of HIV transmission while gender inequality which
favours men, poverty, unemployment and food insecurity drives the epidemic. However,
Ethiopia has managed to reduce the prevalence notably among pregnant women attending
ANC by 82% between 2000 and 2010.(17) The HIV prevalence among women attending
ANC in Swaziland in 2000 was 34.6% while in Ethiopia in 2001 it was 14.3%. In 2010 the
prevalence among women attending ANC in Swaziland was 42% while in Ethiopia in 2009 it
was 5.3%.(13, 18) The overall incidence is showing decline by 25% from 2001 to 2009.(17)
Understanding the major determinants of HIV infection in the two countries will be of great

interest as Swaziland still battles with high incidence rate of 2.4/100 PY.(19)



HIV Prevalence distibution by gender and country of residence
Source: SDHS 2006/07 and EDHS 2011
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Figure 1.1: HIV Prevalence for Swaziland and Ethiopia in 2006/07 and 2011
Worth noting is that there has not been much research done in Swaziland to examine the
determinants of HIV infection, and the few available used small sample size which are liable
to small sample bias.(20) Analysis of this unrepresentative data leads to incorrect conclusions,
and making it difficult to infer findings to the general population. For example, only one study
was found, which used Demographic and Health Survey (DHS) data to examine the
determinants of HIV infection in Swaziland. This study compared socio-economic
determinants for Swaziland, Lesotho, Malawi and Zimbabwe. This study departs from the
study quoted here in that it utilized nationally representative data sets from the DHS from both
countries. Such data will be used for comparison purposes to determine the associated factors
accounting for such high prevalence in Swaziland (26%),(5) which are different to that of

Ethiopia. In view of limited resources and the fatal nature of HIV and AIDS, if not well



managed, country policies and programmes should be driven by structured analysis as

opposed to anecdotal evidence.(20)

1.3 Justification for the Study

The HIV prevalence in Swaziland is unprecedented and the highest in the world at 26% of all
adults, (5) and has reduced life expectancy to 37 years. The prevalence in Ethiopia is
generally low; however the trends are almost similar with females at an increased risk
compared to males as seen in figure 1.1. Based on this data it is clear that the future economy
of the countries is in doubt as the virus greatly affects the working ages. In its National
Multisectoral Strategic Framework 2009-2014, Swaziland made an ambitious goal of reducing
the HIV incidence rate from 3.2/100 PY to 2/100 PY by 2014.(6) Findings of this study will
therefore contribute evidence to inform policy and planning in the Ministry of Health (MOH)
as well as other sectors involved in HIV work on best practices that can contribute to the
reduction of HIV incidence. The findings will also facilitate appropriate interventions in the

two countries to address raised issues as we move towards evidence informed interventions.

1.4 Literature Review

1.4.1 Introduction

HIV prevalence and incidence vary considerably between different populations within a
country and within a region. The variations are usually as a result of differences in
demographic, socio-economic, behavioural and biological factors.(21) However, this does not

disregard other possible factors, but highlights the role each has on the disease burden.



Determinants of HIV infection facilitate or delay the process of transmission, and at times, the
progression of the disease. Research on the determinants of HIV infection is crucial for
countries with high HIV prevalence for planning purposes.(20) The basis for such comparison
analysis is to understand the determinants accounting for such differences in prevalence as
Swaziland have the highest in contract to Ethiopia who have one of the lowest adult
prevalence in sub-Saharan Africa.

1.4.2 HIV studies in sub-Saharan Africa

Studies have been done to find the association of the determinants and HIV infection in
several countries in Africa. A study on MCPs in Zambia found that men were seven times
more likely to have MCPs than women in the past year. However, men were much less likely
to consider themselves at risk of HIV infection independent of condom use and HIV testing.
(22) The study furthers states that men who had high knowledge of HIV and AIDS were
associated with low likelihood of having multiple partners.(22) Based on this, one can assume
increasing knowledge on HIV and delay of sexual activities until marriage can help reduce the
infection rate, even though other factors needs to be considered. In another study informal
settlements were associated with increased risk of HIV. The study was done in South African
women living in informal settlements in Carletonville and they found that they had an
increased risk of infection.(23)

1.4.3 HIV studies in Swaziland

In Swaziland the impact of the HIV epidemic have been greatly felt with over 72% of the
MOH’s annual budget absorbed by curative services as a result of ART and other health

interventions.(24) Few studies have been done to identify determinants of HIV transmission,



one of which was the first to use DHS data was a cross-sectional study and compared different
countries done by Asiedu et al. They found that an adult was more likely to be HIV positive, if
the person is female, lives in urban areas and is unmarried. (20) They also found that HIV
infection was associated with socioeconomic status (SES) as poor households in Swaziland
and the other countries had a higher probability of HIV infection, and this perhaps might
explain the role of poverty in the pandemic.(20) However the impact is questionable as
findings from a study done in SSA countries have contrasting findings. The findings suggest
that there is a weak positive relationship between national wealth and HIV prevalence across

the region where higher prevalence is seen in wealthier countries. (25)

Stigma and discrimination is still common in Swaziland, and in a qualitative study done to
assess condom use in PLHIV, found that there are a lot of women who knew they were HIV
positive: However because of fear of discrimination they suffer in silence, and as a result they
engage in unprotected sex all the time and hence infecting their partners.(26) They fear
negotiating condom use as they have to explain who taught them thus compromising their
safety as there may be possibility of HIV re-infection. (26) PLHIV are victims of abuse, and a
study done in Swaziland estimates that one in five HIV positive people have been targets for
HIV related insults and 33.3% were gossiped for their HIV status.(27) This has impacted
negatively to the people living with HIV as they feel dejected and hopeless. Even though the
study interviewed 45 respondents, the findings may be true and may perhaps explain the role

stigma plays in perpetuating the pandemic in the tiny kingdom.



MCPs are still driving the epidemic even though there has been a decline in the past years. A
study done in Swaziland, found that MCPs are one of the major drivers of HIV transmission in
Swaziland and entire SADC region. They linked five studies to measure the changes in MCPs
pattern and found that between 2002 and 2008, MCPs declined from 61% to 49% in men, and

for women it declined from 22% in 2002 to 18% in 2008.(28)

Mining has over the years been a major source of income for Swaziland and other countries as
they migrated to South Africa to work in the mines. This has been found to increases the
susceptibility to HIV for both the miner and the spouse in Swaziland and Lesotho. The study
found that, being a miner aged 30-44 years increases the chance of being HIV positive by 15%
and the likelihood in the spouse increases by 8%. The authors further states that this is
exacerbated by the fact that miners and spouses are less likely to abstain, or be faithful and use
condoms.(29) Internal migration is also a problem and due to the small size of the country
people move easily between urban and rural areas thus transmitting the HIV virus across the

country.(30)

1.4.4 HIV studies in Ethiopia

In Ethiopia women are at more risk of infection, and in 2010 in urban areas, women were 1.5
as likely to be infected as men (9.2 % and 6.2% respectively).(31) Physical abuse is common
in the entire country and between 40% and 60% of women experience sexual and physical
abuse thus increasing their vulnerability to HIV. Condom use during last sexual intercourse

was higher in older women than younger women, and women with secondary education or
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higher than uneducated women; However there was lower likelihood of condom use amongst
rich women compared to poor women and women with multiple concurrent partners compared
to those with one partner .(31)

People with STlIs are at higher risk of contracting HIV. A study by Mekonnen et al on blood
donors and various population sub-groups, found that the overall HIV prevalence in patients at
the STI clinic was 34.1%. This may be so because the people who get STIs are engaging in
unprotected sex. Prevalence for males was 25.5% and 41.8 for females, and the difference
between the sexes at the ST1 clinic was statistically significant.(32)

In recent years the number of manufacturing industries (factories) has escalated and has been
associated with increasing HIV levels. This usually happens as workers get low income and
try to supplement with transactional sex especially females. A study was done by Mekonnen et
al to assess risk factors in factory workers in Ethiopia. The authors studied two sites where 1
679 individuals participated. The baseline prevalence of HIV in males was 9.4% and 12.4%
for females. Risk factors for males were being Orthodox Christian, having had a higher
number of sexual partners in the past five years and genital discharges in the past five years.
Risk factors for women were low income, casual sex in the last year and being a victim of rape
one or several times. (33)

It was hypothesised that the civil war between the Ethiopian and Eritrean armies between 1998
and 2000 would cause an increase in HIV prevalence.(34) HIV prevalence on army recruits
1999/2000 was 7.2% in urban and 3.8% in rural recruits and was below previous
estimates.(35) There has been mixed evidence as the authors argue that the 76% increase in

HIV prevalence among conscripts and soldiers, would have occurred among a similar cohort
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not in the army and also sexual violence was not common.(34) On the contrary voluntary
counselling and testing (VCT) and ANC data were declining i.e. VCT from 61.9% in 1993-
1998, 56.5% between 1999 and 2000 and 49.5% between 2001 and 2003. There was no
conclusive evidence and authors attribute any HIV impact in Tigray to long term effects of

changing social and economic situation.(34)

Male circumcision (MC) reduces HIV infection in males by up to 60%, and has been scaled up
in the past five years. The prevalence of male circumcision in Ethiopia is 92% compared to
16% in Swaziland.(12, 19) In an analytical study done in Ethiopia, the authors observed that
there are some regions that still resist the practice. This has led to regional differences in HIV
prevalence with places of low circumcision, i.e. In Gambela 53% men were uncircumcised
and 20.4% in the Southern Nations Nationalities and Peoples (SNNP) region and they both
have high HIV prevalence. Therefore they suggest the high HIV prevalence in Gambela

(5.9%) could be the risky sexual behaviour resulting from low levels of MC.(36)

1.4.5 The Conceptual Framework

This study was based on the Mosley and Chen analytical Framework of child survival
developing countries developed in 1984.(37) This is a framework that incorporates social
sciences in medical research. It postulates that there will be correlation between mortality and
socio-economic characteristics to generate causal inference about mortality. Within this
framework, Mosley and Chen have identified underlying (Socio-economic) factors. He further
identified five proximate determinants namely: injury, maternal factors, personal illness

control, nutrient deficiency and environmental contamination.(37) This framework further
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suggests that for mortality to occur it has to be an interplay between underlying and proximate

determinants, as shown in figure 1.2 (37)

Mosley and Chen Analytical Framework

Social and Economic Determinants;
Community, household, individual levels

! ! ! ! !
Injury Maternal lliness, Nutrient Environmental
Factors Personal Deficiency Contamination
Control
\ | L |
| Prevention | |Treatment |

Healthy [— l 3 —* Sick

Faltering

Growth

Figure 1.2: Mosley and Chen Analytical Framework of Child Survival

While the study does not attempt to measure child mortality in Swaziland and Ethiopia, it does
attempt to measure the influence of underlying and proximate factors on HIV infection in the
two countries. Therefore the conceptual framework was based on this and applied to this
study, HIV infection (exposure) depends on three underlying determinants namely:
demographic, socio-economic, and biological factors. These factors cannot directly cause
individuals to contract HIV, but have to pass through the proximate determinant which is
behavioural factors which in turn defines the outcome (HIV status). Although they do not

directly cause the individual to get HIV, they predispose him or her to the infection. The vital
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role will be played by the behaviour of the individual on whether they contract the virus and
this is a function of abstinence, faithfulness and condom use among many other factors as
shown in figure 1.3.

Underlying factors Proximate factors Outcome variable

Demographic
determinants
Age, marital status,
race, residence,
education, region,
religion, rural-urban
sex of household
head.

/ Behavioural \

. . determinants
Soao-ecsmomlc Condom use, HIV status
determinants >
polygamy, MCPs, (Posit
Wealthindex, . X ositiveor
genderinequality, negative)

Employment. age at first sex,

\history of STls, VCTJ

Biological
determinants
Gender, circumcision.

Figure 1.3: Conceptual Framework of the Study (Adapted Mosley & Chen)

1.5 Research Question
What are the main differences and similarities in the determinants of HIV infection in

Swaziland and Ethiopia?
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1.6 Aims and Objectives of the Study

1.6.1 Aim of the Study

The main aim of the study was to explore and compare the main determinants of HIV
infection in Ethiopia and Swaziland in the years 2005 and 2006/07 respectively, and classify

these into underlying and proximate determinants.

1.6.2 Study Objectives
= To identify and describe the main determinants of HIV infection among 15 — 49 years

in Swaziland in 2006/07.

= To identify and describe the main determinants of HIV infection among 15 — 49 years

in Ethiopia in 2005.

= To identify and compare the main differences in the determinants of HIV infection in

15 — 49 years in Swaziland (2006/07) and Ethiopia (2005).

= To explore and describe the relationship between underlying and proximate factors

and HIV infection using the conceptual framework.
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CHAPTER 2. METHODOLOGY

2.1 Introduction

This chapter presents the methodological approach of the whole research project and how
statistical and epidemiological methods were used to enhance internal and external validity.
Statistical methods of controlling for confounding and other factors were discussed.
Propensity score matching and structural equation modelling (SEM) were introduced.

2.2 Description of Original Study

Demographic and health surveys have over the years become a useful source of data enriched
with various indicators for health planning. Data on household health status was collected
through questionnaires, and blood testing for HIV and anaemia were also done to eligible
individuals. The Swaziland’s demographic and health survey (SDHS) 2006/07 was the first of
its kind in Swaziland, as it was a nationwide survey. It sampled a nationally representative
sample of 4 843 households from 275 clusters (4 987 women aged 15-49 and 4156 men aged
15-49 years). The study was a cross-sectional survey and its main objective was to collect up
to date information for policy makers, researchers and program managers that would be used
in planning, monitoring and evaluation of population and health programmes. The study was
commissioned by the Ministry of Health and implemented by the Central Statistics Office
(CSO) and field work was carried out between July 2006 and March 2007.(5)

The Ethiopia demographic and health survey (EDHS) 2005 was the second of its kind in
Ethiopia after EDHS 2000 and it was a nationwide survey and sampled a nationally

representative sample of 14 500 households from 540 clusters (14 070 women aged 15-49
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years and 6 033 men aged 15-59 years). The study was a cross-sectional survey and its main
objective was to follow up on 2000 EDHS and provide updated estimates of demographic and
health indicators. The EDHS was commissioned by the Ministry of Health and done by the
Central Statistics Agency (CSA) from November 2004 to September 2005.(38)

2.3 Study Design

This was a secondary analysis of cross-sectional surveys of two demographic health survey data
from Swaziland (2006/07) and Ethiopia (2005).

2.4 Inclusion Criteria

The study included both males and females aged 15-49 years, and only those with HIV results
were eligible for the study.

2.5 Study Population

The study population was everyone aged 15-49 years interviewed in Swaziland Demographic
Health Survey (SDHS) in 2006/07 and Ethiopia Demographic Health Survey (EDHS) in 2005
who also took the HIV test. Therefore, for the age group 15-49 years in both males and
females, there were 8 185 in Swaziland and 10 572 in Ethiopia who tested for HIV.

2.6 Demographic Health Survey Sampling Procedure

The SDHS was a stratified, clustered sampling technique, and the Standard DHS policy that
recommends 1 000 to 1 200 women per major domain was adopted. A total of 275 SDHS
clusters (111 in the urban and 164 in the rural areas) were selected from a list of EAs defined
by 1997 Swaziland Population and Housing Census. CSO staff conducted an exhaustive
listing in each of the SDHS clusters in August and September 2005. From this list, systematic

sample of 5 500 households was drawn and a sub sample of 2 750 was selected. All women
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and men aged 15-49 identified in these households were eligible for individual interview and
participants were tested for HIV after consenting.(5)

The EDHS was a stratified, clustered and selected in two stages. A sample of 14 500
households from 540 clustered was selected. In the first stage 540 clustered (145 urban and
395 rural) were selected from the list of EAs from the 1994 Population and Housing Census
Sample frame. In the second stage, a complete household listing was done by CSA staff in
each cluster and it lasted for three months from November 2004 to January 2005. About 24 to
32 households from each cluster were systematically selected for participation in the study.
Blood samples were collected for laboratory testing of HIV among men and women who

consented.(38)

2.7 Data Analysis Plan
2.7.1 Explanatory Variables
Explanatory variables were grouped into four categories and as discussed below.
a) Demographic Factors
= Age: Participants eligible in the study were aged 15-49 years which was spaced at 5
year age band. This is the childbearing age group hence at more risk of contracting
HIV.
= Marital status: This variable describes the kind of relationship one has with his or her
spouse and the categories were never married, married, living together, not living

together, widowed, and divorced.
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Rural urban differences: This was the type of place of residence for participants who
were either urban or rural.

Education: This was the highest level of education achieved by the participant and it
was grouped as none, primary, secondary and higher.

Religion: This was the denomination the participants were from which included among
others: Traditional, Orthodox, Charismatic, Protestant, and Moslem.

Region: This was the geographic location of the individuals which were four for
Swaziland namely: Hhohho, Manzini, Lubombo and Shiselweni. There were eleven
for Ethiopia namely; Tigray, Affar, Amhara, Oromiya, Somali, Benishangul-Gumuz,
SNNP, Gambela, Harari, Addis Ababa and Dire Dawa.

Ethnicity: There were fifty-four ethnic groups and because of small numbers in most of
them, only the main ones were maintained which are: Amara, Oromo, Tigraway,
Gurarie, Somali, Affar and Sidamu, and the smaller groups were combined into the
other races category. This variable was only relevant in Ethiopia as Swaziland only
have one race which is the Swazis.

Sex of the household head: This was the gender of household head which was either
male or female.

Socio-Economic factors

Wealth index was used as a proxy measures for SES. Wealth index was measured
using a score matrix where household belongings were combined like access to safe

water and sanitation, type of building material, radio, television, etc. This was
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weighted in a matrix score and came up with wealth indexes which ranges from
poorest, poorer, middle, richer and richest.(39, 40)

Another proxy measure for SES was occupation which included not working,
professional technical, clerical, sales, agricultural employee and employer, skilled and

unskilled manual.

Biological Factors

Gender is a biological variable that the individual has no control over and a person can
either be male or females and they have different susceptibility to various diseases.

In that context male circumcision has been classified as a biological factor as it is only

applicable to males.

d) Behavioural Factors

Unlike the other variables, the individual has control over them through behavioural practices

and they play a major role in acquiring HIV infection.

Condom use: This measures the extent to which an individual practices safe sex and it
was measured by condom use at first sex, condom use at last sex, consistent condom
use.

Age at first sex: Age at sexual debut is perceived as a risk factor for HIV infection and
was categorised to never, age below 15 years, 15-19 years and more than 20 years.
Multiple sexual partners: This has been identified as one of the major drivers of HIV
infection and it was measured by number of wives or partners and total number of

lifetime partners.
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= Domestic violence and condom negotiation: It was measured by perception on wife
beating if she refuses sex and woman justified to negotiate condom use if she suspects
husband has sexually transmitted infections (STIs).
= History of STIs: They are a good proxy measure of HIV and it was measured with
variable had STI and had genital sores in the past year.
= Other behavioural variables were history of HIV testing within the past year and
alcohol use during last sex, and these variables help in determining safety precautions
taken by individuals.
2.7.2 Outcome Variable
The outcome variable was HIV status (binary), which is either positive or negative. Men and
women interviewed voluntary consented for HIV testing. The DHS testing protocols involved
collection of at least three blood spots from a finger prick on a special filter paper. Laboratory
specialist’s setup dried blood spot methodology (DBS) to test for HIV using two Enzyme-
Linked Immunosorbent Assay (ELISA) test. HIV testing was done anonymously, and was
linked to demographic characteristics using a unique bar code. Due to the anonymous nature
of the testing, results could not be linked to individuals and as such it was not possible to
provide HIV results information. Written and oral information on VCT were provided to the

individuals where they could access such services for free.(5, 38)

2.8 Data Management
The data from the two countries was received in STATA format from Measures DHS

International. The datasets “Males” and “Individual” (female) were appended and then merged

21



to the HIV results using a unique identifier, which was made by a combination of certain key
variables namely: cluster number, household number and respondent’s line number. Variables
were renamed for ease of handling and this was done with the help of the codebook. Data was
cleaned to remove outliers and inconsistent values. Missing data was excluded in the analysis,
and individuals with no HIV results were also excluded as per the protocol. Data was then
analyzed using STATA version 13 from STATA cooperation. (41)

2.9 Propensity Score Matching

Prior to analysis of the between country differences and similarities, data was matched using
key demographic variables and socio-economic status. To adjust for the country effect, the
datasets from the two countries were appended using the cluster number, household number
and respondent’s line number and a country variable was generated. Out of a possible 18 758
observations, 15 161 were successfully matched and this is about 81% as seen in figure 2.1
and table 2.1. Propensity score matching was done using age, gender and wealth index, and

this was to make sure that data is comparable and to control for confounding.

T T T T
4 .5 .6 7
Propensity Score

I untreated: Off support I untreated: On support
I Treated: On support [ Treated: Off support

Figure 2.1: Propensity Score Output for Swaziland and Ethiopia Data
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NB: Swaziland: The matched was the untreated on support which was 7 583 (maroon),
unmatched was untreated off support which was 603 (navy blue). Ethiopia: The matched was
the treated on support which was 7 578 (olive green) and the unmatched was the treated off

support (orange) which was 2 994.

Table 2.1: Propensity Score Matching Report for Swaziland and Ethiopia Data

PS Match: Common Support = Swaziland Ethiopia Total
On support 7 583 7578 15161
Off Support 603 2994 3597
Total 8 186 10572 18 758

2.10 Statistical Analysis Plan

2.10.1 Descriptive Statistics

The study populations were described using tables, frequencies and bar graphs because of the
categorical nature of variables. The Pearson Chi-Square test was used for comparison of HIV
results and categorical explanatory variables. The Fisher’s exact test was used when the
expected values in any of the cells was below 5.

2.10.2 Inferential Statistics

The use of sample weights has been recommended for consideration in analysis when using
DHS data as it takes into account the differences in sample sizes through the use of sample
weights. After running analysis using sampling weights (svy set) and also using the robust
method, the results were similar to the traditional logistic regression method; hence the
traditional logistic regression method was preferred for model building to be able to use LR
testing method of model building. The final model reported in the results was based on the

robust method because of its high precision and robust standard errors.
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Since we had a binary outcome of either HIV negative or positive, then logistic regression was
the best method of analysis. Univariable logistic regression analysis was done for all potential
determinants and those significant at <0.25 were considered for multivariable analysis.(42)
The variables that met the inclusion criteria at p-value < 0.25 in univariable analysis were
taken further to multivariable logistic regression analysis. Multivariable variable logistic
regression analysis was used to determine factors associated with HIV infection among 15-49
years people in Swaziland and Ethiopia. The multiple variable model was built using the step-
wise forward selection. The likelihood ratio (LR) test method was used to see if addition of a
variable did improve the model and the Wald statistics were also considered.

The models were also checked for logistic regression diagnostics i.e. specification error,
goodness of fit, multicollinearity and influential observations and there was no evidence of
violation as seen in appendix 1 and 2. There were no significant changes in odds ratios after
removing the effect of outliers. There was also no evidence of lack of fit of the models and the
study used the 5% level of significance and p-value <0.05 was deemed significant. Tests for
assumptions of all statistical tests were done before all parametric tests were performed. The
model was tested for interaction of age and sex and there was no evidence interaction. To

further control for any form of confounding, stratum odds ratios were reported.

A total of seven logistic models were developed during model building but because of limited
space, only three were reported. Model 1 and 2 was modelling the underlying factors against
the outcome variable which is HIV results for each country. Model 3 and 4 was modelling the

proximate factors against the outcome variable again for each country. Model 5 and 6 were
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built using significant variables in the model (1 and 2) and (3 and 4) which were in turn
modelled against the outcome for Swaziland and Ethiopia. Model 7 was done after propensity
score matching in order to adjust for the country effect in the analysis. Proximate determinants
were modelled against the outcome, controlling for the country effect. Proximate determinants
play a crucial role on whether an individual will or will not contract HIV as they have a direct

role and sometimes called the intermediate factors.

2.10.3 Structural Equation Modelling

The conceptual framework is a useful pictorial display of the relationship that exists between
an exposure and outcome, and to quantify the associations we used a structural equation
modelling. SEM is a systematic way of evaluating hypothesis involving pathways analysis
against multivariable data.(43) Therefore it is used for testing and estimating causal
relationships through statistical data and qualitative causal assumptions. Modelling in the SEM
was based on variables that were significant in all regression analysis so as to quantify the
relationship of the significant pathways. From the model 5 and 6 regression analysis
education, urban-rural differences and religion were selected in the underlying determinants.

These were variables which were significant in both countries’ regression models.

In the proximate determinants, selection was based on variables most significant in model 7
after adjusting for the country effect. The most significant chosen variables were age at first
sex, total number of lifetime partners and genital ulcers. In these variables only the most

significant category was used in favour of the whole variable and that was done to determine
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the most significant factors impacting on HIV infection as we developed a basic SEM model.
The model fit was assessed using the root mean square error of approximation (RMSEA) due
to its sensitivity to the number of estimated model parameters and ability to handle large
samples.(44) Studies show that a RMSEA below 0.8 shows evidence of good fit,(44) hence

the RMSEA of 0.03 from our SEM model was good.

2.11 Ethical Consideration

The primary studies received ethical clearance from the Ministry of Health Research Ethics
Committee in Swaziland and Ethiopia, and informed consent was obtained prior to data
collection and HIV testing. The study title and protocol was approved by the Faculty of Health
Sciences as shown in appendix 3. The study protocol of this secondary analysis was also
presented to the University of Witwatersrand Human Research Ethics Committee. Ethical
permission was granted prior to data analysis and the clearance certificate number is
M120947, and a copy is attached in appendix 4. During data analysis, no personal identifiers

were used and linking results to individuals was not possible.
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CHAPTER 3. RESULTS

3.1 Introduction

In this chapter, results for determinants of HIV infection are presented from analysis of the
study using DHS data from Swaziland and Ethiopia. Descriptive analyses are presented in a
form of graphs and tables that report row percentages. Inferential analysis of the univariable
and multivariable logistic regression models are presented but only multivariable results are
discussed. These results are presented in four parts: Firstly the logistic regression model for
Swaziland, and secondly the logistic regression model for Ethiopia. Thirdly the logistic
regression model of the countries combined datasets after adjusting for country effect for
proximate factors. Lastly, results from structural equation modelling for the combined datasets
are also presented and interpreted.

3.2 Swaziland’s Descriptive Analysis

The Swaziland demographic and health survey was conducted in 2006/7 and comprised of 15
144 participants. There were 4 987 females and 4 156 males aged 15-49 years and a total of 4
584 females and 3 602 males were tested for HIV. There were 69.42% HIV negative women,
while 30.98% were HIV positive. There were 80.49% males who tested negative to HIV while

19.51% tested positive as seen in figure 3.1.
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HIV proportion by gender in Swaziland

30.98%

35.00% [
30.00% I
25.00% %— [
20.00% . —— I
15.00% A I —
10.00% .

5.00% p e

0.00% T f

Males Females

Figure 3.1: Bar Chart Showing Distribution of HIV Results by Gender in
Swaziland

The HIV prevalence in Swaziland was generally high and this data shows a national adult HIV
prevalence (15-49 years) of 26.20% with females at a higher rate of 30.98% compared to
males who have 19.51% (p<0.0001). The widowed had the highest prevalence of 57.88%
while the never married had the lowest with 17.50% (p<0.0001). Those aged 30-34 years had
the highest HIV prevalence of 44.52%, while the 15-19 years had the least prevalence of
5.88%. Generally all education categories had a high prevalence and those with no education
had the highest at 35.64%. Individuals with secondary education had the lowest prevalence of
24.26% (p<0.0001). There were no much regional differences in HIV prevalence. Hhohho
region had the highest HIV prevalence of 28.86% compared to 23.32% for Shiselweni region
(p=0.0457). Religion was significantly associated with HIV prevalence (p=0.0073), however
there were no much differences among the various denominations. The prevalence was very

high in urban areas at 31.64% compared to 24.00% for the rural areas (p<0.0001).
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The non-working group had the least prevalence with 9.80% while clerical had the highest
prevalence at 33.14% (p<0.0001). There was an association between age at circumcision and
HIV prevalence as those circumcised below the age of 13 years had the least prevalence of
16.77%. Participants circumcised above 20 years of age had the highest HIV prevalence of
34.47% (p=0.0212). HIV prevalence was high amongst all categories of condom use. Those
who did not use a condom at first sex had the highest prevalence of 26.58% while those who
used a condoms had a prevalence of 20.63% (p=0.0032). Individuals who used a condoms
during last sex had a prevalence of 37.19%, while those who did not use it had a prevalence of
31.02% (p<0.0001). Individuals who consistently use condoms had a prevalence of 35.29%
compared to 40.04% for those who did not use a condom consistently (p=0.0257). There was a
significant association between total number of lifetime partners and HIV prevalence. Those
with 3, more than 3 and unknown number of partners had the highest proportion of people
living with HIV at about 40% (p<0.0001). Those with no wife or partner had 30.91% of
people living with HIV while those with concurrent sexual partners i.e. two or more partners
had a prevalence of 45.45% (p=0.0106).

The prevalence was the same between those who perceived in favour of and against wife
beating if she refuses sex at almost 25% (p=0.0180). Those who were for the idea that wife
should negotiate condom use if she suspects husband has STIs had a prevalence of 25.97%
while those who were against had a prevalence of 28.91% (p=0.0096). There was notable low
prevalence for those who have never engaged at sex at 3.37% compared to those who had first
sex at 15-19 years which was 33.62% (p<0.0001). Also notable was the high prevalence

amongst those who had STIs within the past year with a prevalence of 53.23% while those
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who did not had a prevalence of 24.39% (p<0.0001). Those with genital ulcer in the past year
had twice prevalence of 57.36% compared to 23.18% for those who did not have genital ulcers
(p<0.0001).

Alcohol consumption was associated with HIV prevalence as it was high for those who were
drunk the last time they had sex at 41.65% (p=0.0006). Those who had done an HIV test
within the past year had a prevalence of 38.06% while those who did not, had a prevalence of
20.56% (p<0.0001). There was no association between sex of household head, wealth index
and circumcision status and HIV prevalence as shown in table 3.1 and 3.2.

Table 3.1: Bivariate Analysis of Underlying factors by HIV Status for Swaziland

and Ethiopia

SWAZILAND ETHIOPIA

Variable HIV Positive P-value HIV Positive P-value
Weighted % Weighted %

Gender

Males 19.51 <0.0001} 1.43 <0.0001f

Females 30.98 2.39

Marital status

Never married 17.50 <0.0001} 0.28 <0.0001f

Married 29.24 1.30

Living together 47.25 1.47

Widowed 57.88 13.16

Divorced 49.57 2.45

Not living together 53.01 0.17

Ethnicity

Amara *Ex *Ex 1.91 0.1964

Oromo *Ex 0.40

Tigraway R 1.56

Gurarie R 0.72

Somali Hkx 0.00

Affar R 0.41

Sidamu R 0.00

Other Hkx 0.45

Age group

15-19 5.88 <0.0001} 0.13 <0.0001}

20-24 26.93 0.35

25-29 39.69 0.69

30-34 44.52 1.92

35-39 40.41 1.76
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40-44 32.38 2.68

45-49 23.97 0.01

Highest education

No education 35.64 <0.0001} 0.79 0.005571
Primary 26.40 0.50

secondary 24.26 2.08

Higher 24.41 1.71

Region

Hhohho 28.86 0.045771 S A
Manzini 25.01 *kx

Shiselweni 23.32 *kx

Lubombo 26.25 *kx

Tigray *Ex 1.53 0.0096
Affar Sk 2.19

Ambhara *kx 1.59

Oromiya *Ex 0.44

Somali *Ex 0.00

Banish-Gumuz *Ex 0.00

SNNP *Ex 0.40

Gambela *Ex 6.57

Harari *Ex 2.18

Addis Ababa *Ex 3.01

Dire Dawa *Ex 1.77

Rural /Urban diff.

Urban 31.64 <0.0001} 2.35 0.000371
Rural 24.00 0.70

Religion

Charismatic 23.41 0.00737 *okx 0.1242
Protestant 23.24 0.41

Roman catholic 29.33 0

Pentecostal 23.31 *kx

Zionist 28.18 *kx

Apostolic sect 26.57 *kx

Orthodox *Ex 1.60

Moslem *Ex 0.20

Traditional *Ex 0

None 26.41 *kx

Other 19.05 0

Gender of household head

Male 26.34 0.4732 0.96 0.4745
Female 25.47 0.64

Wealth index

Poorest 26.52 0.7116 0.71 0.002771
Poorer 26.78 0.32

Middle 24.75 0.86

Richer 26.74 0.40

Richest 25.15 2.09

Occupation

Unskilled manual 21.85 <0.0001} 0.59 <0.0001}
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Skilled manual 32.93 6.82

Services 23.05 0.92

Agric. Employee 29.77 0.72

Agric. self-employ 25.45 oAk

Sales 28.37 2.95

Clerical 33.14 0.90

Prof, tech, man. 23.97 1.83

Not working 9.80 0

Age at circumcision

>13 16.77 0.02127 *okx *kx
13-19 28.09 *okx

20+ 34.47 *okx

Circumcised

No 19.32 0.3348 1.18 0.6571
Yes 21.79 0.90

TP is significant at alpha level of 5%, *** Variable excludes in analysis or missing data, row percentage reported.

Table 3.2: Bivariate Analysis of Proximate by HIV Status for Swaziland and

Ethiopia

SWAZILAND ETHIOPIA

Variable HIV Positive P-value HIV Positive P-value
Weighted % Weighted %

Condom use at first sex

No 26.58 0.003271 0.49 0.6829

Yes 20.63 0.12

Condom use at last sex

No 31.02 <0.0001} 1.28 0.7286

Yes 37.19 1.56

Consistent condom use

No 40.04 0.02577 0.25 0.03817

Yes 35.29 1.98

Total life-time partners

1 19.65 <0.0001} 1.79 <0.0001}

2 33.00 5.56

3 40.22 4.78

3+ 40.05 12.61

Unknown 38.49 8.33

Number of concurrent sexual

partners

0 30.91 0.01067 wokE 0.9262

1 34.10 1.30

2 39.29 1.46

2+ 45.45 0

Unknown 40.22 HokE

Perception on wife beating if

she refuse sex

No 26.19 0.0180 1.25 0.00471
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Yes 24.89 0.08

Don’t know 17.46 0.00

Wife justified to ask condom

use if husband has STIs

No 28.91 0.0096 0.29 0.000171
Yes 25.97 1.32

Don’t know 11.92 0.01

Age at first sex

Never 3.37 <0.00017} 0.16 0.001071
<15 31.79 0.45

15-19 33.62 1.61

20+ 32.79 1.23

Had STIs in last 12 months

No 24.39 <0.00017} 0.92 0.9420
Yes 53.23 0.00

Don’t know 0.00

Had genit. ulcer last 12 months

No 23.18 <0.0001} 0.90 0.01717%
Yes 57.36 8.80

Don’t know 0.00

Alcohol use at last sex

No 32.82 0.00067 1.11 0.0118%
Yes 41.65 3.59

Ever tested for AIDS

No 20.56 <0.0001} 0.87 0.04397
Yes 38.06 2.38

TP is significant at alpha level of 5%, ***Variable excludes in analysis or missing data, row percentage reported,
Number of concurrent sexual partners is number of wives or partners.

3.3 Ethiopia’s Descriptive Analysis

The Ethiopia demographic and health survey was conducted in 2005 and comprised of 20 103
participants. There were 14 070 females and 6 033 males aged 15-59 years. A total of 5,942
females and 4 630 males met the inclusion criteria. A total of 1.43% males were HIV positive

and 2.39% females were HIV positive as shown in figure 3.2.
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HIV proportion by gender in Ethiopia
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Figure 3.2: Bar Chart Showing Distribution of HIV Proportions by Gender in
Ethiopia

The HIV prevalence in Ethiopia was generally low and the data shows an HIV prevalence of
1.97% with females at a rate of 2.39% compared to males who have 1.43% (p<0.0001). HIV
prevalence was higher in widows at a rate of almost 13.16%, and the lowest was noted at
approximately 0.17% for those not living together (p<0.0001). Age was associated with HIV
prevalence as those aged 40-44 years had 2.68% prevalence while those aged 45-49 years had
the lowest prevalence of 0.01% (p<0.0001).

Participants with secondary education had the highest prevalence of 2.08% and those with
primary education had the lowest with 0.50% (p=0.0055). The Gambela region had the highest
prevalence of 6.57% while the Somali and Banish-Gumuz had the lowest 0.00% (p=0.0096).
There were rural urban differentials in HIV prevalence as those from the urban areas had a
prevalence of 2.35% compared to the rural areas which only had 0.70% (p=0.0003). The

richest wealth quintile had the highest prevalence of 2.09% and the poorer had the lowest
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prevalence at 0.32% (p=0.0027). The prevalence was zero for the non working and the skilled
manual had the highest prevalence of 6.82% (p<0.0001). Those who used condoms
consistently had a prevalence of 1.98% while those who did not use it had a prevalence of
0.25% (p=0.0381).

Participants who had 3 or more lifetime partners had the highest prevalence of 12.61% and
those who had only one total lifetime partner had the lowest at 1.79% (p<0.0001). Those who
perceived against the idea that wife beating is justified of she refuses sex had the highest
prevalence at 1.25% compared to 0.00% for those who were not sure (p=0.0047). Participants
who were for the idea that wife justified to negotiate condom use if she suspect husband has
STIs had the highest prevalence of 1.32% compared to 0.01% for those who were not sure
(p<0.0001).

Those who had never had sex had the lowest prevalence of 0.16% while those who had sexual
debut at 15-19 years had a prevalence of 1.61% (p=0.0010). Those who had genital ulcer
within the past year had a very high prevalence of 8.80% while those who did not have a
genital ulcer had a prevalence of 0.90% (p=0.0171). Participants who had taken alcohol the
last time they had sex had a prevalence of 3.59% and those who did not had a prevalence of
1.11% (p=0.0118). Those who had done an HIV test had a prevalence of 2.38% and those who
did not test within the past year had a prevalence of 0.87% (p=0.0439). There was no
association between ethnicity, gender of household head, religion, circumcision, condom use
at first sex, condom use last sex, number of wives or partners and history of STIs in the past

12 months and HIV prevalence as seen in table 3.1 and 3.2.
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3.4 Inferential Analysis in Swaziland and Ethiopia

In Swaziland, after running the bivariate analysis, there was evidence of association between
the explanatory variables and HIV status. We then did logistic regression analysis to identify
the determinants of HIV infection. Only multivariable logistic regression results after
controlling for all other factors (holding other factors constant) were interpreted and discussed
in text. In Ethiopia, condom use at first sex, and number of concurrent sexual partners
(wives/partners) were the only variables not significant at univariable analysis, however they
were taken to multivariable analysis as variables of interest. After running the multivariable
logistic regression model, respondent’s gender and total number of lifetime partners could not
be run in the same model because of collinearity and as such two models were developed.
Model 6 A with gender is presented in table 3.5 and 3.6 while model 6 B is shown in appendix
5. Only multivariable logistic regression results after controlling for all other factors (holding

other factors constant) are discussed in text.

3.4.1 Underlying determinants analysis in Swaziland

Sex of household head, wealth index, and respondent circumcised were the only variables not
significant at univariable analysis: however male circumcision and wealth index were taken to
multivariable analysis with the significant variable as factors of interest as seen in table 3.3
and 3.4. The following HIV determinants were identified: Respondent’s gender, marital status,
age, level of education, type of place of residence and religion. Male circumcision also

explains HIV transmission for males as seen in table 3.3 and 3.4.
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Table 3.3: Univariable and Multivariable Analysis of Underlying Factors —
Swaziland (n=8 186)

Univariable Analysis Multivariable Analysis
Variable OR 95% CI P-value AOR 95% CI P-value
Gender
Males 1.00 1.00
Females 1.88 1.70-2.09 <0.001 2.23 1.90-2.60 <0.001
Marital status
Never married 1.00 1.00
Married 1.98 1.76-2.23 <0.0017 0.99 0.82-1.18 0.873
Living together 4.05 3.42-4.79 <0.0017 1.66 1.34-2.06 <0.0017
Widowed 6.53 5.14-8.29 <0.0017 2.90 1.89-4.43 <0.0017
Divorced 4.23 2.33-7.68 <0.0017 1.85 0.76-4.49 0.175
Not living together 5.19 3.96-6.81 <0.0017 1.80 1.25-2.60 0.002f
Age group
15-19 1.00 1.00
20-24 5.89 4.81-7.20 <0.0017 2.54 1.92-3.36 <0.00171
25-29 10.08 8.20-12.39 <0.0017 3.25 2.42-4.37 <0.00171
30-34 12.37 9.99-15.31 <0.0017 4.03 2.95-5.49 <0.00171
35-39 10.49 8.40-13.10 <0.0017 3.24 2.33-4.51 <0.00171
40-44 7.86 6.20-9.97 <0.0017 2.32 1.63-3.30 <0.00171
45-49 5.32 4.12-6.85 <0.0017 1.53 1.05-2.23 0.0287
Highest education
No education 1.00 1.00
Primary 0.64 0.53-0.76 <0.001+t 0.92 0.74-1.16 0.493
secondary 0.56 0.47-0.66 <0.001+t 0.78 0.62-0.98 0.035F
Higher 0.55 0.43-0.70 <0.001+ 0.48 0.35-0.66 <0.00171
Region
Hhohho 1.00 1.00
Manzini 0.86 0.75-0.98 0.0297 0.88 0.76-1.02 0.102
Shiselweni 0.85 0.73-0.98 0.0277 0.93 0.79-1.09 0.372
Lubombo 0.95 0.83-1.09 0.474 0.91 0.78-1.05 0.197
Rural /Urban diff.
Urban 1.00 1.00
Rural 0.69 0.62-0.76 <0.001+ 0.82 0.72-0.94 0.005F
Religion
Charismatic 1.00 1.00
Protestant 1.00 0.84-1.19 0.996 1.02 0.81-1.29 0.853
Zionist 1.37 1.17-1.61 <0.001+ 1.25 1.00-1.55 0.047t
None 1.24 1.01-1.52 0.0387 1.19 0.91-1.56 0.214
Other 1.19 0.99-1.43 0.059 1.08 0.85-1.37 0.528
Sex of household head
Male 1.00 ok
Female 0.99 0.90-1.10 0.912 Rk Rk Rk
Wealth index
Poorest 1.00 1.00
Poorer 1.04 0.88-1.24 0.634 1.15 0.95-1.39 0.152
Middle 0.97 0.82-1.15 0.738 1.04 0.86-1.26 0.657
Richer 1.03 0.88-1.22 0.683 1.07 0.88-1.30 0.514
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Richest 0.95 0.81-1.11 0.489 0.90 0.72-1.11 0.324

Occupation

Unskilled manu. 1.00 1.00

Skilled manual 2.08 1.24-3.48 0.0067F 1.52 0.83-2.79 0.176
Services 1.24 0.72-2.13 0.443 1.30 0.68-2.47 0.432
Agric. Employee 1.62 0.89-2.94 0.115 1.75 0.85-3.57 0.126
Agr. self-employ 1.46 0.83-2.56 0.192 1.19 0.61-2.31 0.617
Sales 1.39 0.77-2.51 0.280 1.01 0.50-2.02 0.982
Clerical 2.15 1.06-4.37 0.0357 1.42 0.62-3.23 0.403
Prof, tech, man. 1.24 0.70-2.19 0.462 0.76 0.39-1.48 0.417
Not working 0.43 0.26-0.72 0.0017} 1.41 0.75-2.64 0.288
Age at circumcision

>13 1.00 1.00

13-19 1.69 0.75-3.79 0.205 1.10 0.17-6.90 0.885
20+ 2.40 1.24-4.68 0.0107F 1.39 0.32-3.80 0.511
Circumcised

Missing 1.00 1.00

Yes 1.09 0.81-1.46 0.566 0.62 0.45-0.85 0.0037}

OR=0dds ratio, AOR=adjusted odds ratio, 95% CI=95% confidence interval, TP is significant at alpha level of 5%,
***Variable excluded in analysis or there is missing data.

The multivariable logistic regression analysis shows that females were almost 2 times more
likely to be infected with HIV compared to males [AOR=2.23, 95% CI (1.90-2.60)]. Those
who were widowed had the highest risk as they were about 3 times more likely to be infected
with HIV compared to the never married group [AOR=2.90, 95% C(1.89-4.43)]. They were
followed by couples not living together who were almost 2 times more likely to be HIV
infected compared to those who were never married, [AOR=1.80, 95% CI (1.25-2.60)].
Couples living together were approximately 2 times more likely to be HIV infected compared
to never married, [AOR= 1.66, 95% CI (1.34-2.06)].

Age was significantly associated with HIV infection at p-value <0.001 for all age categories
from 15-49 years. There was an increase in chances of infection with increasing age group
until 34 years and there after the risk decreases. Individuals aged 20-24 years were 2.54 times
more likely to contract HIV compared to 15-19 years age group, [AOR=2.54, 95% CI (1.92-

3.36)]. HIV prevalence was generally high for the age band 25-39 years. However the highest
38




rate was noted on the 30-34 years who were almost 4 times more likely to be infected with
HIV compared the 15-19 years, [AOR=4.03, 95% CI (2.95-5.49)].

There is generally a decrease in the likelihood of infection with increasing levels of education,
and those with secondary schooling were 0.78 times less likely to be HIV infected compared
to those with no education [OR=0.78,95% CI (0.62-0.98)]. Likewise those with higher
education were almost 50% less likely to be infected compared to those with no education,
[AOR=0.48, 95% CI (0.35-0.66)]. Living in the rural areas had a protective effect as they were
0.82 times less likely to be infected with HIV compared to those living in urban areas
[AOR=0.82, 95% CI (0.72-0.94)]. There was no much association of HIV infection with
religion except for those of Zionist religion, and they were almost 1.3 times more likely to be
HIV infected compared to the Charismatic religion, [AOR=1.25, 95% CI (1.00-1.55)].
Though not included in the final model, at multivariable analysis male circumcision was
significantly associated with HIV infection. After adjusting for marital status, age and level of
education those who were circumcised were 0.62 times less likely to contract HIVV compared

to those who had missing information on circumcision, [AOR=0.62, 95% CI (0.45-0.85)].

3.4.2 Underlying determinants analysis in Ethiopia

The following determinants were identified in the model 6 A (model with gender) which was a
better model. Respondent’s gender, marital status, age, level of education, region, religion,
wife justified to ask husband to use condom if she suspects STIs and age at first sex. Male

circumcision also explains HIV transmission for males as shown in table 3.5 and 3.6.
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Table 3.4: Univariable and Multivariable Analysis of Underlying Factors —

Ethiopia (n=10 572)

Variable
Gender

Males
Females
Marital status
Never married
Married

Living together
Widowed
Divorced

Not living together
Ethnicity
Amara

Oromo
Tigraway
Gurarie
Somali

Affar

Sidamu

Other

Age group
15-19

20-24

25-29

30-34

35-39

40-44

45-49

Highest education
No education
Primary
secondary
Higher

Region

Tigray

Affar

Ambhara
Oromiya
Somali
Banish-Gumuz
SNNP
Gambela
Harari

Addis Ababa
Dire Dawa
Rural/Urban diff.

Univariable Analysis

OR

1.00
1.69

1.00
1.67
9.10
8.90
6.08
6.64

1.00
0.46
0.68
0.51
0.06
0.21
1.00
0.38

1.00
2.89
4.88
4.47
5.43
4.36
1.68

1.00
1.67
3.72
2.05

1.00
1.15
1.01
0.88
0.30
0.37
0.18
3.36
2.28
3.28
2.27

95% CI

1.26-2.27

1.14-2.43

4.53-18.30
5.21-15.22
3.57-10.35
3.33-13.26

0.32-0.67
0.44-1.06
0.30-0.95
0.01-0.46
0.07-0.67

* %k *

0.25-0.57

1.57-5.32
2.74-8.70
2.44-8.19
2.98-9.89
2.28-8.35
0.71-3.97

1.16-2.39
2.67-5.20
0.93-4.52

0.50-2.65
0.53-1.93
0.46-1.67
0.07-1.32
0.12-1.12
0.07-0.50
1.80-6.28
1.17-4.47
1.84-5.84
1.11-4.63

P-value

<0.001f

0.0087

<0.0017
<0.0017
<0.0017
<0.0017

<0.0017
0.092
0.034+
0.006+
0.008+

* %k %

<0.0017}

0.0017
<0.0017
<0.0017
<0.0017
<0.0017
0.240

0.0067
<0.001f
0.075

0.740
0.982
0.688
0.111
0.078
0.0017
<0.001f
0.0167
<0.001f
0.0247

Multivariable Analysis

AOR

1.00
1.57

1.00
1.06
4.43
3.73
2.52
1.86

1.00
0.90
0.92
0.53
0.31
0.62

%k % %

0.79

1.00
1.46
2.37
2.33
2.88
2.04
0.75

1.00
1.58
1.54
0.62

1.00
2.52
1.19
141
0.52
0.51
0.26
4.11
131
1.33
1.14

95% CI

1.10-2.25

0.60-1.87
1.93-10.18
1.68-8.30
1.26-5.06
0.83-4.16

0.57-1.42
0.46-1.87
0.27-1.05
0.03-3.58
0.13-2.90

% % %

0.42-1.47

0.75-2.82
1.28-4.41
1.19-4.56
1.48-5.61
0.96-4.35
0.30-1.88

1.03-2.43
0.91-2.62
0.25-1.52

1.01-6.29
0.60-2.39
0.70-2.83
0.06-4.25
0.17-1.56
0.09-0.75
2.07-8.17
0.59-2.89
0.67-2.67
0.49-2.65

P-value

0.0147

0.850
<0.0017
0.001}
0.009+
0.129

0.642
0.828
0.067
0.349
0.546

%k % %

0.453

0.265
0.006F
0.01471
0.002F
0.066
0.537

0.037F
0.106
0.296

0.048
0.615
0.330
0.541
0.240
0.013F
<0.0017
0.505
0.417
0.752
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Urban 1.00 1.00

Rural 0.18 0.13-0.24 <0.0017} 0.28 0.17-0.45 <0.001%
Religion

Orthodox 1.00 1.00

Protestant 0.55 0.37-0.81 0.003% 0.86 0.57-1.31 0.494
Moslem 0.23 0.15-0.35 <0.0017} 0.33 0.21-0.54 <0.001%
Other 100 %k %k k %k k % %k k % %k k % %k %k
Sex of household head

Male 1.00 1.00

Female 2.27 1.70-3.02 <0.0017 1.10 0.77-1.58 0.606
Wealth index

Poorest 1.00 1.00

Poorer 0.76 0.36-1.62 0.480 0.69 0.32-1.49 0.341
Middle 1.22 0.62-2.37 0.565 1.00 0.50-2.00 0.991
Richer 1.17 0.59-2.30 0.654 0.93 0.46-1.90 0.842
Richest 5.22 3.19-8.55 <0.0017 1.83 0.90-3.74 0.097
Occupation

Unskilled manu. 1.00 1.00

Skilled manual 2.66 0.73-9.70 0.139 2.70 0.64-11.40 0.176
Services 6.44 1.00-41.67 0.050 5.02 0.65-38.94 0.123
Agric. Employee 0.46 0.14-1.51 0.199 2.10 0.45-9.74 0.341
Sales 1.64 0.46-5.78 0.443 2.24 0.56-9.01 0.256
Clerical 4.03 0.39-41.75 0.243 1.25 0.07-23.04 0.879
Prof, tech, man. 2.45 0.62-9.67 0.200 2.69 0.52-13.79 0.236
Not working 1.00 *Ex *kx 1.00 *kx *Ex
Circumcised

No 1.00 1.00

Yes 0.35 0.19-0.65 0.0017 0.26 0.14-0.48 <0.0017

OR=0dds ratio, AOR=adjusted odds ratio, 95% CI=95% confidence interval, TP is significant at alpha level of 5%,
***Variable excluded in analysis or there is missing data.

The multivariable logistic regression analysis shows that females were 1.57 times more likely
to be infected with HIV compared to males [AOR=1.57, 95% CI (1.10-2.25)]. Those who
were living together were 4.43 times more likely to be infected compared to those who were
never married, [AOR=4.43), 95% CI (1.93-10.18)]. Participants who were widowed were
almost 4 times more likely to be infected compared to never married, [AOR=3.73, 95% ClI
(1.68-8.30)]. Participants who were divorced were 2.52 times more likely to be infected
compared to those who were never married, [(AOR=2.52, 95% CI (1.26-5.06)]. The 25-39 age

groups had a higher chance of HIV infection compared to the 15-19 year old. Those aged 25-
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29 and 30-34 years were almost 2 times more likely to get infected compared to the 15-19
years, [AOR=2.37, 95% CI (1.28-4.41)] and [AOR=2.33, 95% CI (1.19-4.56), respectively.
Participants aged 35-39 years were almost 3 times more likely to get HIV infection compared
to the 15-19 years age group. [(AOR=2.88, 95% CI (1.48-5.61)].

Individuals with primary education were almost 1.6 times more likely to be infected compared
to those with no education, [AOR=1.58, 95% CI (1.03-2.43)]. Living in the rural areas was
protective and as such participants were about 0.3 times less likely to be infected with HIV
compared to those in urban areas, [AOR=0.28, 95% CI (0.17-0.45)]. There were regional
differences in the determinants of transmission in Ethiopia. Participants from the Affar region
were about 2.5 times more likely to get HIV compared to those in Tigray, [AOR=2.52, 95%
Cl (1.01-6.29)]. Individuals from Gambela were at a higher chance of contracting HIV as they
were almost 4 times more likely compared to those from Tigray, [AOR=4.11, 95% CI (2.07-
8.17)]. Living in the SNNP was protective as they were almost 0.3 times less likely to be
infected with HIV compared to those from Tigray, [AOR=0.26, 95% CI (0.09-0.75)].
Belonging to the Moslem religion was very protective against HIV infection. Moslem religion
were about 0.3 times less likely to be infected with HIV compared to Orthodox, [AOR=0.33,
95% CI (0.21-0.54)].

Though circumcision was not included in the final model, at multivariable analysis it was
significantly associated with HIV infection. After adjusting for marital status, age and level of
education, circumcised males had about 0.3 times reduced chance of getting HIV compared to

those who were not circumcised, [AOR=0.26, 95% CI (0.14-0.48)].
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3.4.3 Proximate determinants analysis in Swaziland

After running the multivariable logistic regression model, the following proximate HIV
determinants were identified: Condom use during last sex, total number of lifetime partners,
history of sexually transmitted disease in the past 12 months, history of genital ulcer in the

past 12 months and testing for HIV within the past year.

Table 3.5: Univariable and Multivariable Analysis of Proximate Factors -
Swaziland (n=5 210)

Univariable Analysis Multivariable Analysis
Variable OR 95% CI P-value AOR 95% ClI P-value
Condom use at first sex
No 1.00 1.00
Yes 0.70 0.58-0.86 0.0017 0.90 0.72-1.13 0.358
Condom use at last sex
No 1.00 1.00
Yes 1.32 1.18-1.48 <0.0017 1.42 1.24-1.63 <0.001%
Consistent condom use
No
Yes 1.00 1.00

0.84 0.70-1.00 0.056 1.03 0.83-1.27 0.812
Total life-time partners
1 1.00 1.00
2 2.08 1.76-2.46 <0.001+ 1.86 1.53-2.26 <0.00171
3 2.71 2.78-3.24 <0.001+ 2.41 1.95-2.99 <0.00171
3+ 2.68 2.30-3.13 <0.001+ 3.14 2.55-3.87 <0.00171
Unknown 2.62 1.93-3.56 <0.001+ 3.35 2.30-4.88 <0.0017
Number of concurrent
sexual partners
0 1.00 1.00
1 1.11 0.94-1.32 0.211 0.85 0.62-1.17 0.328
2 1.44 0.98-2.11 0.063 1.21 0.76-1.91 0.418
2+ 1.86 0.96-3.59 0.065 1.64 0.76-3.56 0.209
Unknown 1.42 1.09-1.85 0.0097 1.14 0.85-1.53 0.386
Perception on wife
beating if she refuse sex
No 1.00 1.00
Yes 0.97 0.75-1.27 0.834 1.13 0.79-1.60 0.510
Don’t know 0.63 0.44-0.90 0.0117 0.99 0.62-1.60 0.980
Wife justified to ask
condom use if husb. has
STIs
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No 1.00 1.00

Yes 0.90 0.71-1.15 0.416 1.09 0.81-1.48 0.561
Don’t know 0.43 0.23-0.82 0.010% 1.19 0.51-2.75 0.686
Age at first sex

Never 1.00 1.00

<15 13.94 10.59-18.36 <0.0017 0.83 0.67-1.01 0.059
15-19 14.69 11.34-19.03 <0.001¢ 0.96 0.82-1.12 0.577
20+ 13.89 10.58-18.24 <0.001¢ 1.00 HkE HkE
Had STis in last 12

months

No 1.00 1.00

Yes 3.39 2.79-4.11 <0.0017 1.30 1.02-1.65 0.035
Had genit. ulcer last 12

months

No 1.00 1.00

Yes 4.29 3.55-5.18 <0.0017 2.15 1.71-2.71 <0.0017
Alcohol use at last sex

No 1.00 1.00

Yes 1.48 1.21-1.81 0.146 1.11 0.88-1.39 0.385
Ever tested for AIDS

No 1.00 1.00

Yes 2.27 2.05-2.52 <0.0017} 1.26 1.10-1.44 0.001}

OR=0dds ratio, AOR=adjusted odds ratio, 95% CI=95% confidence interval, TP is significant at alpha level of 5%,
***Variable excluded in analysis or there is missing data, Number of concurrent sexual partners is number of
wives or partners.

Condom use during last sex in the past 12 months was significantly associated with HIV
infection; although its use had no beneficial effects as it was not protective. Individuals who
had used a condom in the past year were 1.42 times more likely to infected compared to those

who reported not having used it, [AOR=1.42, 95% CI (1.24-1.63)].

The total number of lifetime partners was significantly associated with HIV infection, and
there was an increasing trend of likelihood of infection with increasing number of partners.
Those with 2 partners were almost 2 times more likely to be infected compared to those with
one partner in their lifetime, [AOR=1.86, 95% CI (1.53-2.27)]. Individuals with 3 lifetime

partners were over 2 times more likely to be infected compared to those with one partner,
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[AOR=2.41, 95% CI (1.95-2.99)]. Those with more than 3 lifetime partners had an increased
chance of infection as they were about 3 times more likely to be infected compared to those
with one lifetime partners, [AOR=3.14, 95% CI (2.55-3.87)]. Having many partners was also
significantly associated with HIV infection as those with unknown number of lifetime partners
were almost 3 times more likely to get infected compared to those who had one lifetime
partners, [AOR=3.35, 95% CI (2.30-4.88)].

Having a history of sexually transmitted infection in the past year was associated with HIV
infection as those who had an STI were 1.30 times more likely to get infected compared to
those who did not have an STI, [AOR=1.30, 95% CI(1.02-1.65)]. Having a genital ulcer was a
determinant of infection as those who had genital sores were almost 2 times more likely to get
infection compared to those who did not have an ulcer within the past year, [AOR=2.15, 95%
Cl (1.71-2.71)]. Having done an HIV test within the past year was significantly associated
with HIV infection; however it had no protective effect. Individuals who reported having
taken an HIV test within the past 12 months were 1.26 times more likely to get infected
compared to those who did not test, [AOR=1.26, 95% CI (1.10-1.44)].

3.4.4 Proximate determinants analysis in Swaziland

After running the multivariable logistic regression model, the following proximate HIV
determinants were identified: Wife justified to negotiating condom use, age at first sex and
total number of lifetime partners.

Table 3.6: Univariable and Multivariable Analysis of Proximate Factors —
Ethiopia (n=10 128)

Variable Univariable Multivariable Analysis

OR 95% CI P-value AOR 95% CI P-value
Condom use at first
sex
No 1.00 1.00
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Yes

Don’t know
Condom use at last sex
No

Yes

Consistent condom
use

No

Yes

Total life-time
partners

1

2

3

3+

Unknown

Number of concurrent
sexual partners

0

1

2

2+

Perception on wife
beating if she refuse
No

Yes

Don’t know

Wife justified to ask
condom use if husb.
has STIs

No

Yes

Don’t know

Age at first sex
Never

<15

15-19

20+

Had STls in last 12
months

No

Yes

Don’t know

Had genit. ulcer last 12
months

No

Yes

Don’t know

1.27
1.00

1.00
3.89

1.00
4.07

1.00
3.22
2.75
7.90
4.98

1.00
0.90
0.95
1.16

1.00
0.43
0.41

1.00
2.89
0.91

1.00
6.68
7.29
5.52

1.00
2.56
1.00

1.00
5.58
1.00

0.44-3.63

* % %

2.36-6.41

2.40-6.92

2.19-4.73
1.39-5.46
4.26-14.63
0.63-39.16

0.61-1.33
0.38-2.39
0.16-8.54

0.30-0.62
0.15-1.12

1.92-4.35
0.51-1.63

3.60-12.38
3.97-13.41
2.93-10.40

0.62-10.69

* % %k

2.19-14.21

* % %k

0.660

% % %k

<0.00171

<0.00171

<0.001+
0.004+
<0.001+
0.127

0.585
0.914
0.886

<0.0017
0.082

<0.0017
0.755

<0.0017
<0.0017
<0.0017

0.196

* % %k

<0.0017

* % %k

0.84
1.00

1.00
0.98

1.00
1.81

% % *k
% % *k
% % *k
% % *k

% % *k

1.00
0.85
1.00
1.89

1.00
0.86
0.61

1.00
1.81
1.01

1.00
4.20
4.98
4.23

1.00
1.96
1.00

1.00
1.45
1.00

0.22-3.25

% %k %k

0.51-1.89

0.81-4.06

%k %k *k
%k % *k
%k % *k
% % *k

%k %k *k

0.33-2.16

%k % %

0.25-14.44

0.52-1.41
0.17-2.15

1.15-2.86
0.55-1.85

1.90-9.32
2.30-10.80
1.88-9.54

0.35-11.04

* %k

0.38-5.61

* %k %k

0.803

* %k %k

0.976

0.151

%k % *k
%k % *k
%k % *k
%k % *k

%k % *k

0.734

%k % %

0.542

0.549
0.443

0.0107
0.979

<0.0017
<0.0017
0.001F

0.446

% %k

0.588

* %k
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Alcohol use at last sex

No 1.00 1.00

Yes 2.01 1.22-3.33 0.0067F 1.32 0.57-3.05 0.520
Ever tested for AIDS

No 1.00 1.00

Yes 2.53 1.73-3.68 <0.00171 0.68 0.38-1.22 0.193

OR=0dds ratio, AOR=adjusted odds ratio, 95% CI=95% confidence interval, TP is significant at alpha level of 5%,
***Variable excluded in analysis or there is missing data, Number of concurrent sexual partners is number of
wives or partners.

Wife justified to negotiating condom use with husband if she suspects STIs was significant,
however it was not protective. Participants who were for the idea of negotiating were almost 2
times more likely to contract HIV compared to those who feel wives are not justified to
negotiate condom use, [AOR=1.81, 95% CI (1.15-2.86)]. Age at first sex was significantly
associated with HIV infection. Participants who had sexual debut at <15 years of age were
almost 4 times more likely to be infected with HIVV compared to those who never had sex,
[AOR=4.20, 95% CI (1.90-9.32)]. Those who had first sex at age 15-19 had the highest chance
as they were almost 5 times more likely to be infected compared to those who never had sex,
[AOR=4.98, 95% CI(2.30-10.80)]. Those who had a sexual debut at age more than 20 years
were about 4.2 times more likely to be infected compared to those who never had sex,

[AOR=4.23, (1.88-9.54)].

A similar trend was observed in model 6 B (model with total number of lifetime partners).
There was generally an increasing trend of likelihood with increasing number of sexual
partners. Individuals with 2 partners in their lifetime were about 2.7 times more likely to get
HIV compared to those who had one partner in their lifetime, [AOR=2.65, 95% CI (1.76-
4.08)]. Individuals with 3 partners were almost 2 times more likely to get HIVV compared to

those with one partner in their lifetime, [AOR=2.30, 95% CI (1.03-5.14)]. Individuals with
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more than 3 lifetime partners in their lifetime had the highest odds as they were approximately
6 times more likely to be HIV positive compared those who had one partner in their lifetime,

[AOR=5.61, 95% CI (2.73-11.52)] as seen in appendix 5.

3.5 Modelling the Combined Proximate Determinants of HIV Infection

Proximate determinants from combined data were modelled against the HIV results.
Significant variables were age at first sex, total number of lifetime partners, condom use at
first sex, condom use at last sex, perception on wife beating if she refuses sex, history of STIs,
history of genital ulcers, alcohol use during last sex and ever tested for HIV. The results of the
multivariable analysis after controlling for the other all factors (holding other factors constant)
are as follows: Age at first sex was significantly associated with HIV infection and those who
had sexual debut at less than 15 years were almost 13 times more likely to be HIV positive
compared to those who never had sex [AOR=13.08, 95% CI (7.66-22.34)]. Participants who
had sexual debut at age 15-19 years had the highest chance of getting HIV as they were nearly
14 times more likely to be HIV positive compared to those who never had sex, [AOR=14.30,
95% CI (8.47-24.13)]. The data suggests that there were no protective effect of delayed sexual
debut as participants who had sexual debut at more than 20 years were approximately 13 times
more likely to be infected compared to the never group, [AOR=12.81, 95% CI (7.56-21.68)]
as seen in table 3.7.

Table 3.7: Analysis Adjusted for Country and other Proximate (Behavioural)
Factors (n=15 048)

Variable Odds Ratio Adjusted for Country Odds Ratio Adjusted for Country and
Behavioural Factors
AOR 95% Ci P-value AOR 95% CI P-value

Age at first sex
Never 1.00 1.00

48




<15

15-19

20+

Missing

Ethiopia

Total life-time
partners

1

2

3

4+

Unknown

Missing

Ethiopia

Number of concurrent
sexual partners

0

1

2

3+

Unknown

Missing

Ethiopia

Condom use at first
sex

No

Yes

Don’t know

Missing

Ethiopia

Condom use at last sex
No

Yes

Missing

Ethiopia

Consistent condom
use

No

Yes

Missing

Ethiopia

Perception on wife
beating if she refuse
No

Yes

Don’t know

Missing

Ethiopia

Wife justified to ask

13.01
14.05
13.31
19.07
0.07

1.00
2.28
2.92
2.95
2.78
0.29
0.11

1.00
1.17
1.50
1.87
1.45
0.73
0.05

1.00
0.71
1.00
1.01
0.05

1.00
141
0.36
0.06

1.00
0.97
0.51
0.05

1.00
0.71
0.55
46.23
0.06

9.89-17.12
10.84-18.20
10.15-17.46
4.56-79.67
0.06-0.08

1.94-2.67
2.45-3.47
2.54-3.44
2.04-3.79
0.24-0.36
0.09-0.13

1.00-1.35
1.05-2.14
0.99-3.53
1.11-1.89
0.64-0.83
0.04-0.06

0.57-0.87
* % ¥

0.88-1.16
0.04-0.06

1.26-1.59
0.31-0.41
0.05-0.07

0.82-1.16
0.44-0.59
0.04-0.06

0.57-0.90
0.39-0.80
2.88-743.23
0.05-0.07

<0.001%
<0.001%
<0.001%
<0.001%
<0.001%

<0.0017
<0.0017
<0.0017
<0.0017
<0.0017
<0.0017

0.054
0.0267F
0.054
0.0067F
<0.0017
<0.0017}

0.0017

* %k %
0.873
<0.0017

<0.001f
<0.001f
<0.001f

0.767
<0.001f
<0.001f

0.0047
0.0017
0.0077
<0.001f

13.08
14.30
12.81
22.16

* % *k

1.00
1.99
231
2.24
2.20
1.22

% % *k

1.00
0.89
1.14
1.35
1.25
1.21

% %k %

1.00
0.69
1.00
1.40

% %k %

1.00
1.44
1.50

% %k

1.00
0.94
1.49

* %k

1.00
0.77
0.80
83.07

* %k

7.66-22.34
8.47-24.13
7.56-21.68
5.01-97.98

%k % *k

1.68-2.34
1.93-2.77
1.90-2.63
1.60-3.03
0.90-1.67

%k % *k

0.74-1.07
0.78-1.66
0.69-2.63
0.95-1.66
1.03-1.43

%k % %

0.56-0.86

% %k %

1.21-1.63

% %k %

1.27-1.63
0.45-5.02

% %k

0.78-1.14
0.97-2.28

% %k

0.60-0.98
0.54-1.19
3.26-2113.83

* %k %k

<0.0011
<0.001%
<0.001%
<0.001%

%k % *k

<0.0011
<0.001%
<0.001%
<0.001%
0.905

%k % *k

0.213
0.502
0.383
0.112
0.024%

% % %

0.0017

%k %k %

<0.0017

%k % %

0.0017
0.508

% %k %k

0.549
0.068

% %k

0.036F
0.271
0.007%

* %k
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condom use if husb.

has STls

No 1.00 1.00

Yes 1.19 0.95-1.48 0.122 1.17 0.93-1.47 0.186
Don’t know 0.52 0.34-0.81 0.003% 0.72 0.46-1.12 0.144
Missing 1.00 oAk oAk 1.00 oAk ok
Ethiopia 0.06 0.05-0.07 <0.0017 *okx Hokx Hkx
Had STis in last 12

months

No 1.00 1.00

Yes 3.28 2.70-4.00 <0.0017 1.34 1.05-1.70 <0.001t
Don’t know 1.00 *Ex *Ex 1.00 *okx Hkx
Missing 0.65 0.29-1.48 0.304 0.54 0.23-1.26 0.061
Ethiopia 0.06 0.05-0.07 <0.0017 *okx *kx Hkx
Had genit. ulcer last 12

months

No 1.00 1.00

Yes 4.18 3.46-5.07 <0.0017 2.45 1.94-3.08 <0.00171
Don’t know 1.00 *E *kx 1.00 *kx *kx
Missing 1.36 1.17-1.59 <0.0017 0.70 0.48-1.02 0.061
Ethiopia 0.06 0.05-0.07 <0.0017 *okx *kx *kx
Alcohol use at last sex

No 1.00 1.00

Yes 1.52 1.25-1.85 <0.0017} 1.32 1.08-1.62 0.0087
Missing 0.33 0.29-0.37 <0.0017 1.25 0.39-3.96 0.709
Ethiopia 0.05 0.04-0.06 <0.001+ *kx *kx *kx
Ever tested for AIDS

No 1.00 1.00

Yes 2.17 1.96-2.41 <0.0017 1.53 1.37-1.71 <0.001
Missing 1.16 0.75-1.81 0.497 1.25 0.79-2.00 0.341
Ethiopia 0.06 0.05-0.07 <0.0017 ok ok Rk
Ethiopia rokx ok ok 0.11 0.09-0.15 <0.0017

AOR=adjusted odds ratio, 95% Cl=95% confidence interval, - Variable excludes in analysis or missing data, P is
significant at alpha level of 5%, ***Variable excluded in analysis, NB: Missing information included in the
analysis and the variable is called missing, Number of concurrent sexual partners is number of wives or
partners.

Total number of lifetime partners was significantly associated with HIV infection and there
was generally an increasing trend of HIV infection with increasing number of sexual partners.
Individuals with 2 lifetime sexual partners were almost 2 times more likely to be infected with
HIV compared to those with one, [AOR=1.99, 95% CI (1.68-2.34)]. Individuals with more

than 3 lifetime partners were almost 2 times more likely to be infected with HIV compared to
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those with one, [AOR=2.24, 95% CI (1.90-2.63)]. Condom use at first sex was significant and
had a 30% protection compared to those who did not use a condom, [AOR=0.69, 95% ClI
(0.56-0.86)]. On the contrary, condom use at last sex was significantly associated with HIV
infection but had no protective effect as those who used a condom were about 1.44 times more
likely to be HIV infected compared to those who did not use a condom, [AOR=1.44, 95% ClI
(1.27-1.63)]. Wife beating was associated with HIV infection as those who perceived that
wives should be beaten if they refuse sex were 33% less likely to be infected with HIV
compared to those who believed it was wrong, [AOR=0.77, 95% CI (0.60-0.98)].

Individuals with history of STIs in the past year were 1.34 times more likely to be HIV
infected compared to those who did not have STIs, [AOR=1.34, 95% CI (1.05-1.70)].
Similarly individuals with history of genital ulcers in the past year were 2.45 times more likely
to be infected with HIV compared to those who did not have an ulcer, [AOR=2.45, 95% CI
(1.94-3.08)]. Alcohol use was significantly associated with HIV infection as those who had
taken alcohol in their last sexual activity were 1.32 times more likely to be infected compared
to those who never used alcohol during last sex, [AOR=1.32, 95% CI (1.08-1.62)]. Testing for
HIV status was significantly associated with HIV infection, however it was not protective.
Those who had tested for HIV in the last year were 1.53 times more likely to be infected
compared to those who did not test, [AOR=1.53, 95% CI (1.37-1.71)]. Controlling for the
country effect in multivariable analysis, the results suggest that there is an 89% protection
from HIV infection in people living in Ethiopia compared to those living in Swaziland,

AOR=0.11, 95% CI (0.09-0.15)].
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3.6 Modelling the Determinant using the Structural Equation Modelling
Modelling in the SEM was based on variables that were significant in all regression analyses

so as to quantify the relationship of the significant pathways as seen in figure 3.3 and table 3.8.
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Figure 3.3: Effects of the Determinants on HIV Infection using SEM.
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Table 3.8: Odds Ratios and Confidence Intervals for HIV determinants Estimated
using SEM for Swaziland and Ethiopia Combined Data (n=15 154).

Direct Effects Indirect Effects Total Effects
Effect on Effect of AOR 95% Cl AOR 95% Cl AOR 95% Cl
HIV Country 0.08 0.07:0.10 0.06 0.03:0.11 0.14 0.002:0.019*
Education 1.13 1.02:1.26 1.42 1.09:1.86 2.55 1.20:3.14
Rural/Urban 0.67 0.60:0.74 0.93 0.70:1.25 1.60 0.46:1.84
NS
Religion 0.85 0.75:0.97 0 0.00:0.00 0.85 0.75:0.97
Age atfirstsex 1.71 1.54:1.89 4.32 3.20:5.83 6.03 5.40:10.07
Total number  1.92 1.71:2.15 2.68 2.00:3.59 4.60 3.77:7.03
of lifetime
partners
Genital ulcers  3.55 2.92:4.32 3.55 2.92:4.32
Country Rural/Urban 0 *kx 0 *kx
Religion 0 o 0 rxk
Age at first | Education 0.91 0.84:0.98 0.91 0.84:0.98
sex
Total Education 0.89 0.81:0.97 0.89 0.81:0.97
number of
lifetime
partners
Rural Urban 0.53 0.47:0.58 0.53 0.47:0.58
Age at first sex 3.36 3.05:3.71 3.36 3.05:3.71
Genital Country 0.10 0.07:0.15 0.10 0.07:0.15
ulcers
Education 1.46 1.21:1.76 0.95 0.91:0.99 241 1.14:2.68
Rural/Urban 1.32 1.07:1.63 0.61 0.52:0.70 1.93 0.63:2.02NS
Religion 0 0.00:0.00 O 0.00:0.00
Age at first sex 1.70 1.41:2.05 2.57 2.00:3.30 4.27 3.26:5.87
Total number  2.18 1.79:2.65 2.18 1.79:2.65

of lifetime

partners

NS: Not statistically significant at 5% significance level, ¥*95% Confidence interval reported at 3 decimal places, **
Variable excluded in analysis, NB: 95% Confidence intervals reported at 3 decimal places because values are very
small hence at 2 decimal level approximates zero, and interval not visible. Indirect effect computed as a product
along the related pathway i.e. indirect effect of age at first ex and HIV (logit coefficient) is: (1.20 X 0.65) +
(0.53X1.3) = 1.469 = AOR= 4.344. Total effects were computed as the sum of direct and indirect effects.
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The results from the SEM are expressed as logit regression coefficients, and for ease of
analysis and consistency of reporting throughout the report they were converted to odds ratios
as seen in table 3.8 and appendix 6. This was done by calculating the exponential of the
coefficient. For example: the logit coefficient between genital ulcer and HIV infection in the
direct route is 1.27. Hence; OR= e'?7 = 3.55. For more details of the mathematical
conversion of the logit coefficients to odds ratios, please see appendix 7.

Results are reported adjusting for all endogenous and exogenous factors and holding all other
factors constant. The SEM has advantages of being able to adjust for multiple factors and at
the same time take into account multiple outcomes hence gives a refined estimate of odds
ratios compared to those from multiple variable analyses. The results shows that age at first
sex, high total number of lifetime partners and having a history of genital ulcers are moistly
associated with contracting HIV in Swaziland and Ethiopia. Participants who had a history of
genital ulcers were 3.55 times more likely to be HIV positive compared to those who did not
have [AOR=3.55, 95% CI (2.92-4.32)].

Those who had 3 or more sexual partners in their lifetime were 1.92 times more likely to be
HIV positive in the direct route compared to those who had one partner [AOR=1.92, 95% ClI
(1.71-2.15)]. The relationship is amplified and the odds ratio rises to 2.68 in the indirect route
but the direction does not change, while in the total effects there is a big increase in the
likelihood as it increases to 4.60, [AOR=4.60, 95% CI (3.77-7.03)].

The model suggest a similar trend for age at first sex, which means having a sexual debut at
15-19 years increases the chance of getting HIV by almost 6.03 [AOR=6.03, 95% CI (5.40-

10.07)]. Just like age at first sex, the model predicts that there is an association between
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primary education and having HIV in total effects as individuals with primary education were
2.55 times more likely to be HIV positive compared to those with no education [AOR=2.55,
95% CI (1.20-3.14)].

We notice a protective effect of living in Ethiopia, rural areas, religion (Protestant) and HIV
infection. The model predicts that in terms of chances of infection, being in Ethiopia decreases
the chance by almost 86% in the total effects compared to Swaziland [AOR=0.14, 95% CI
(0.002-0.019)]. The result shows that living in rural areas have about 33% protection from
HIV infection in the direct effects. There was an attenuation of the likelihood of infection in
the indirect effects; however it was not statistically significant. Protestant religion had about
15% HIV protection in direct effects [AOR=0.85, 95% CI (0.75-0.97)].

It is worth noting that having at least primary education has about 9% protective effect on age
at first sex. If an individual has sexual debut at age 15-19 years they are 3.36 times more likely
to have 3 or more total lifetime partners for both direct and total effects [AOR=3.36, 95% ClI
(3.05-3.71)]. The model also predicts that the having 3 or more total lifetime partners
increases the chance of getting genital ulcers by almost 2.18. Participants who live in rural
areas have an 47% reduced chance of having 3 or more lifetime partners, however they have a
32% increased risk of contracting genital ulcers in total effects [AOR=0.53, 95% CI (0.47-

0.58)] and [AOR=1.32, 95% CI (1.07-1.63)] respectively.
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CHAPTER 4. DISCUSSION

4.1 Introduction

This section discusses the determinants of HIV infection from the two countries in view of
previous findings from other studies. Evidence on the determinants of HIV infection is well
documented in both countries, however most studies done especially in Swaziland have been
purely descriptive. This study explored the association between HIV infection and the various
explanatory variables in the DHS for Swaziland and Ethiopia. The main aim of the study was
to explore and compare the main determinants of HIV infection in Ethiopia and Swaziland in
the years 2005 and 2006/07 respectively. There was no observed association between HIV
infection and socio-economic factors in both countries. The study demonstrated that
underlying (demographic, biological) and proximate (behavioural) factors were associated
with HIV infection.

4.2 Determinants of HIV Infection in Swaziland and Ethiopia

In Swaziland, the study identified the following as the main determinants of HIV infection:
Underlying factors: gender, marital status, age, education, urban-rural differences, religion,
and male circumcision. Proximate factors were: condom use during last sex, total number of
lifetime partners, history of STI, history of genital ulcers, and history of HIV test within the
last year. In Ethiopia, the study found the following underlying factors: gender, marital status,
age group, education, region, urban-rural differences, religion, and male circumcision.
Proximate factors were: age at first sex, total number of lifetime partners, and wife justified to

negotiate condom use.
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4.2.1 Underlying Determinants Associated with HIV Infection in Swaziland

In our study gender was a significant factor for HIV infection and the finding that females are
more likely to be infected has been found in many studies. There are many factors accounting
for such making women vulnerable due to their biological susceptibility. In a cross-sectional
study done in Swaziland and Botswana, they found that those women who had food shortage
had an 80% increased odds of selling sex for money or food and 70% increased odds of
engaging in unprotected sex.(45) This finding is also in line with studies done in sub-Saharan
Africa, which found that gender disparities, sexual norms, lack of education and violence are
social determinants that make females more susceptible to HIV infection.(46) The authors
further states that in SSA females constitute 60% of those infected with HIV. (46)

Our study demonstrates that marital status is one of the determinants of HIV infection and this
finding is in line with previous studies. In a study done in South Africa, they found that the
HIV prevalence among married was 10.5% and 15.7% among the unmarried, but the risk of
infection did not differ.(47) In our study, being married was not significantly associated with
HIV infection. However, living together was significantly associated with HIV infection
which was in line with finding from a study done in Rwanda and urban Zambia. They found
that about 55.1% to 92.7% of new heterosexual HIV infection occurred within cohabiting
relationships.(48) Our study identified widowhood as significantly associated with HIV
infection just like in other studies. In a study conducted in rural western Kenya female
widows were 7.5 times more likely to be HIV positive.(49) Amornkul et al (2009), alludes that

to the fact that they may have been infected by their spouses who died of HIV/AIDS. (49)
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We found that age was associated with HIV infection and the peak was seen between age 25
and 39 years. This result is in line with a finding of a study done in South Africa where HIV
prevalence peaked among women aged 20-29 years (24.1%) and in men aged 30-39 years at
21.3% (50) probable because this is the childbearing ages. The study shows that HIV
prevalence increases with age because prevalence indicates the lifetime risk. Hence it may also
be driven by the fact that the older you are, the more lifetime partners which is also a risk
factor for HIV infection. This result suggests that the most at risk groups are the childbearing
ages hence the need to strengthen interventions targeting this group and save more lives.

Our finding of the inverse association between education and HIV prevalence is consistent
with other findings. In a study done in Kilimanjaro (Tanzania), they found that in 2005 those
with secondary or higher education had 0.4 reduced odds of getting HIV compared to those
with less than 7 years of schooling. This contrasted an earlier finding in 1991 of increasing
likelihood of getting HIV with increasing education. This adds the increasing evidence that
educated people are more likely to use protection and less likely to engage in risky HIV

behaviours. (51)

Just like several studies, we found the rural urban differences in patterns of HIV prevalence
which seem to favour rural areas as low prevalence levels have been observed there. Asiedu et
al (2012) found that the probability of infection is about 8% higher for urban residents than
rural residents in Swaziland.(20) This may be due to differences in lifestyles and the in
migration to urban areas in search of employment. Our study demonstrated religion as a

determinant of HIV infection in line with other studies. An ecological study by Drain et al
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(2006), found that increase in Christian population was associated with 1.32 fold increase in
adult HIV prevalence in sub-Saharan African countries.(52) This could be partly explained by
the lower levels of circumcision among Christians and the fact that some still resist use of
condoms and other prevention strategies.

Medical male circumcision has been proved to help reduce HIV transmission and reduces the
risk of cervical cancer. The finding from our study of yielding a 38% protection from HIV is
in agreement with other studies. A randomised controlled trial (RCT) done in South Africa
found a 60% protection from HIV in the circumcised group compared to those who were not
circumcised.(53) With such result from an RCT which is a gold standard we have seen the
scale up of male circumcision to complement condom use. Though not statistically significant
in multivariable analysis in our study, there was increasing likelihood of infection with
increasing age at circumcision in univariable analysis.

Whiteside et al (2003) highlight the importance of early circumcision before sexual debut.(54)
Therefore, there is still need to improve the scale up of male circumcision to achieve the
144,688 target by 2013 set in the Swaziland male circumcision policy.(55) Evidence from
Swaziland HIV Incidence Survey (SHIMS) shows that male circumcision has doubled since

2007 from 8% to 16% in 2011, hence the need to mobilize more males to circumcise.(19)

4.2.2 Underlying Determinants Associated with HIV Infection in Ethiopia
Females continue to be the most at risk gender group in HIV acquisition. Our results support
findings from a study done in Ethiopian youth which found that out of school women had an

excess HIV prevalence 60% compared to their male counterparts. This result is attributed to
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the cultural beliefs which give males authority and control in relationships especially over
condom use.(56) Carpenter et al (1999) reported that within married women with HIV positive
spouses the HIV incidence rate was twice than that of man. In the case where the spouse was
HIV negative, the incidence in women was less than half compared to that of men.(57)
Although this is the case it remains unclear where the discrepancy lies as one would expect an
equally higher incidence among men. However the authors suggest that men are two times
more likely to bring infections to the marriage due to extra marital affairs, and women remain
victims due to sexual abuse, gender imbalance and biological plausibility.(57) Mishra et al
(2007) reported that increasing wealth has been linked with increasing HIV prevalence in
cohabiting couples. The wealthiest being two to seven times more likely to have HIV than the
poorest.(58)

Age is a significant determinant for HIV infection in many countries in the world. Just like in
our study, the EDHS 2011 found that the adult HIV prevalence is generally low at 1.5%. The
prevalence amongst females aged 15-49 is 1.9% and 1.0% for males of the same age group.
As in our study prevalence is highest among 35-39 years and is at 3.0%. The same EDHS
2011 states that to have a deeper understanding of the epidemic it is essential and
recommended that an in depth analysis on data sources is done.(12)

Our study demonstrates an inverse association between education and HIV infection and such
has been documented from other studies. In a systematic review by Hagrieves et al (2008),
data from 1996 onwards suggest that there is lower risk of HIV infection amongst the most
educated.(59) An increase in education makes individuals to be more independent and have

the ability to decide what they want and increased ability to negotiate for safe sex.
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Our study shows the regional differences which have also been found in previous studies in
Ethiopia over the years. Just like in our study, Gambela has always had the highest prevalence
of HIV in the entire country at 6.5%.(12) Possible reasons could be the high polygynous rate
which is estimated at 27%.(12) It may also be due to the low levels of circumcision, and the
higher magnitude of risky sexual behaviour.(36) However SNNP region has been seen to have
a protective effect despite the low levels of circumcision. This therefore remains inconclusive
and requires further investigation as SNNP region has a low HIV prevalence 0.9%(12) despite
the high proportion of uncircumcised men at 20.4%. (36)

In a study on army recruits in Ethiopia urban recruits had HIV prevalence of 7.2% compared
to 3.8% for rural recruits.(35) This finding of low rural prevalence is in line with our study;
however there has been remarkable decrease in HIV incidence as ANC data reflect that urban

prevalence have halved, declining from 11.5% in 2003 to 5.5% in 2009.(13)

We found that religion was significantly associated with HIV infection in Ethiopia and the
Muslim had a 67% protection. In a systematic review by Grey (2004), he found that six out of
seven studies indicated a negative relationship between HIV prevalence and Muslim. Of note
though is that the only differing study which observed a positive association used a different
method and used wards rather than individuals.(60) The Muslim faith is known for their strong
discipline and the tradition of male circumcision which may possible explain the low HIV
prevalence. Many studies have found that high number of sexual lifetime partners and alcohol

consumption are associated with increased risk of HIV. The Muslim religion strongly
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discourages such practices, hence might also explain the negative correlation between HIV
prevalence and Muslims.

In our study we demonstrated the protective effect of medical male circumcision on HIV
infection. MC has been identified as one of the prevention strategies of combating HIV
transmission independent of other factors. Studies have shown that it can reduce the
transmission from female to male by 60%. Drain et al (2006), found that higher MC
prevalence was associated with 8.94-fold decrease in the adult HIV prevalence in countries
where the main cause is heterosexual transmission.(52) Not surprising in countries where main

transmission is homosexual and injection drug use it MC was not significant.

4.2.3 Proximate Determinants Associated with HIV Infection in Swaziland

Consistent condom use is a good measure of condom use as it reduces the chance of infection
optimally and provides protection; however in our study it was not significant, meaning it does
not explain HIV infection. Condom use the last time had sex which is a good proxy measure
for condom use was significant, however it was not protective. In line with this, Shisan et al
(2008) found that those who had used a condom the last time they had sex were 1.61 times
more likely to be HIV positive compared to those who did not use it.(47) This may be due to
the fact that it measures the condom use based only on the last sexual encounter irrespective of
previous exposures which may have been unsafe. Condom use during last sex is improving in
Swaziland as in Multi Indicator Cluster Survey (MICS) 2010 showed that it improved to

73.1% for females and 71.0% for males when compared to SDHS 2006/07. (61)

62



Our study also identified total number of lifetime partners as a determinant for HIV infection
and we see proportional relationship of increasing chance of infection with increasing number
of partners. This finding is in keeping with Whiteside et al (2003), which highlights number of
partners as one of the drivers of the pandemic. They further states that the situation is
exacerbated by sexual mixing patterns. This happens as people from rural areas leave their
partners and look for employment in town where they in turn have other partners, and more
partners on vacation in and out of the country.(54) HIV incidence survey done in Swaziland
shows that having multiple partners is a major risk factor for HIV infection. It shows that
participants with 2 or more partners had an incidence rate of 9.6/100 PY, even though they

only accounted for 3% of the study population. (19)

Numerous studies have outlined the relationship between sexually transmitted infections and
HIV infection. If a person contracts STI he or she is at greater risk of contracting HIV as this
is a sign of risky behaviour and not using protection. Korenromp et al (2005) estimates that
STI intervention could reduce HIV prevalence drastically if well managed. It reduced it by
28% in Mwanza, 3% in Masaka and 10% in Rakai, hence the need to strengthen STI
management in HIV prevention.(62) However the finding contrasts Chen et al (2007), in a
systematic review where they found that lower risks of HIV infection was associated with
history of STIs both in men and women. This could be explained by limited number of
comparison studies which only had two studies from high prevalence setting which might

have biased the results.(63)
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Genital ulcer disease (GUD) was identified as a risk factor for heterosexual HIV transmission
for both males and females in Africa. O Farrell (2001) states that the rate of infection in GUD
is even higher than any other forms of STIs due to the direct contact caused by the disruption
of mucous membrane, and also contributes about 68% of STls. (64)

The concept of HIV testing and counselling was introduced as a preventive approach, however
in Swaziland that is not the case as the levels of testing are very low.(65) The SDHS reports
that 36% of women reported having tested for HIV and got results compared to 17% of
men.(5) This could be the reason why those reporting having done the test were likely to be
positive as it is not used as a preventive approach. Most of the time HIV testing is voluntary
and on rare instances it is initiated by the health provider; however consent still has to be

sought.

4.2.4 Proximate Determinants Associated with HIV Infection in Ethiopia

Age at first sex is a very important indicator in HIV prevention as it is believed that delaying
the sexual debut is a key positive factor. In line with our findings, Pettifor et al (2004), found
that early sexual debut for women is a risk factor and reported that women who engaged early
in sexual activities had 1.3 times increased risk compared to women who delayed sexual
debut. However the duration the woman is sexually active and the total number of partners
seem to contribute immensely on the outcomes. (66)

Our finding on women inability to negotiate condom use has negative impact on the battle
against HIV. This finding accord with Dunkle et al (2008), where they attribute it to the fact
that cultural context supports men extramarital activities and prevents women from practicing

HIV prevention in their relationships. (48) Pettifor et al (2004) states that women who
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reported forced sex were 5.77 times more likely to be inconsistent condom users.(67) It’s also
worth noting that women with early sexual debut have a very high risk of contracting HIV.
They also report a high number of lifetime partners and usually do not complete high school
education.(66) Furthermore the authors report that a majority of young women have no control
on delaying first sex. They state that the situation is worsened by gender imbalance in Africa
which makes them vulnerable to unwanted sex and limited control over condom use. (66)

The study found that an increase in total partners is associated with an increase in likelihood of
HIV infection. Wealthier men tend to have more lifetime partners and hence more likely to
have sex with non regular partners compared to poorer men.(58) Maybe this could explain

why wealthier men have been reported to be more likely to use condoms.

4.3 Comparative Analysis

4.3.1 General Comparison

Swaziland is located in the Southern part of Africa and has a population of 1.2 million.(4)
Ethiopia on the other hand is located on the horn of Africa with a population of 74 million
people.(9) However despite the differences the countries have, they do have certain common
characteristics. They are both low income and developing countries, and are located on in sub-
Saharan Africa. All underlying determinant in both countries were similar except for region
which was only significant in Ethiopia. Religion was significant in both countries i.e. Zionist
in Swaziland which was associated with increased risk and Muslims in Ethiopia which was

very protective.
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Proximate determinants unique in Swaziland were condom use during the last sex, history of
STls, history of genital ulcers, and history of HIV testing within the past year. Condom use in
Swaziland is very low especially among married couples and long term partners.(6) This
provides an opportunity for infection as partners are involved in other love affairs. The rate of
intergenerational sex is very high in Swaziland. About 7% of young women who engaged in
high risk sex had sex with man 10 years and older than them, and 10% of women had first sex
with sexual partners aged ten years and older than them.(5) This minimises the women’s
ability to negotiate condom use putting their lives at risk of contracting STIs and HIV.(68)
Consistent and correct condom use reduces the risk of contracting STIs and genital ulcers. The
ministry of health through Sexual Reproductive Health program educates and distribute
condoms to the entire country. In 2010, the average monthly consumption was 700,000 male
condoms and 18,000 female condoms.(69) While the distribution may be adequate, usage is

still a problem, as low and inconsistent condom use is still one of the drivers of the epidemic.

Proximate determinants unique in Ethiopia were; age at first sex and wife justified to negotiate
condom use if she suspects husband has STIs. Women start sexual activities at about 4.5 years
earlier than men at a median age of 16.6 years and men start at a median age of 21.2 years.(12)
The median age at first marriage is 16.5 years for women and 23.2 years for males, and the
average age at first birth is 19.2 years for women.(12) This predisposes the women to risky
sexual behaviours at a tender age. This has an effect on the gender imbalance as they have
limited powers in terms of negotiating condom use and other family planning commodity

usage.
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4.3.2 Country Effect Comparison

Generally the logistic regression model for proximate factors predicts that living in Ethiopia
has an 89% protection compared to being in Swaziland. The analysis from SEM gives a more
refined analysis and predicts that living in Ethiopia has an 86% protection against HIV
infection compared to living in Swaziland and more SEM results are discussed in the next
session. A lot of factors account for the differences and one of which is the dominance of the
Muslims in Ethiopia who constitutes about 45% of the population and has a set disciplined

practices.

4.4  Structural Equation Modelling for the Determinants of HIV Infection

This study analyzes the determinants of HIV infection using a conceptual framework
developed from the Mosley and Chen.(37) The framework clearly identified having age at first
sex and having history of genital ulcers within the past year and having three or more sexual
partners as main determinants in the framework. The framework classifies such as the
proximate factors, and worth noting is that they are behavioural factors. Genital ulcers may not
always be an STI and has been found to have an increase risk of HIV in many studies; hence
our findings are in line with many studies. Just like in our study and previous studies, in a
study by Rottingen et al (2001) they found that there was an increased risk of HIV acquisition
among people with genital ulcers as they had a 2.7 times more risk compared to those with no

ulcers.(70)

The study is also in line with Paz-Baile et al (2010), where they found that men with a deep

ulcers were 3 times more likely to be HIV positive compared to those with no ulcers.(71) Our
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finding of increased risk of HIV infection with increasing number of sexual partners supports
the findings by Chen et al (2007) in a systematic review, where they found that men reporting
three or more partners were 3.15 times more likely to be HIV positive.(63) The contribution of

indirect effects like age at first sex highlights the key challenges in addressing HIV issues.

4.5 Possible Limitations

The limitations of this study are discussed in three parts namely; data, bias, and study design.
Data: The study utilised secondary data analysis which makes it difficult for the researcher to
have all the variables which might better establish the associations. Secondly, the fact that
Swaziland has not done a second DHS, the study used EDHS 2005 so as to match the SDHS
2006; hence we view that as a limitation because some of the findings may have been
overtaken by events. It was also not possible to examine the contribution of some variables
which have been highlighted by literature as driving the epidemic i.e. Stigma and
discrimination of HIV positive people, migration and mining as well as the effect of war on

HIV in Ethiopia workers etc would have been more informative.

Bias and confounding: In as much as the demographic health surveillance data has a bigger
sample and represents the entire population, it has various limitations. This includes recall and
reporting bias, as the data is based on self reported responses and longer periods of up to a
year which compromises data quality. Consistent condom use was not significant which could
probable be a result measurement error arising from differential misreporting. However;
efforts to control for confounding was done through propensity score matching and reporting

of stratum odds ratios from multiple regression analysis.

68



Study design: The cross-sectional survey design of our study does not allow for investigation
of temporality and observance of participants prior to getting infected. Infection may have
preceded the sexual and behavioural practice thus biasing the associations and as such
temporality cannot be established. During the course of the study, sometimes it was very
difficult to find country level studies hence more discussions were based from studies done in

South Africa and other SSA countries.
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CHAPTER 5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusion
The high burden of HIV/AIDS continues to impact on the health of many nations in SSA. This
is as a result of both limited resources to implement adequate interventions and lack of
behaviour change in the communities. Both Ethiopia and Swaziland have suffered and
shouldered the consequences of HIV. Based on the findings of this study it comes out clearly
that the proximate factors need to be addressed in a more vigorous approach. The protective
effect seen on Ethiopia in comparison to Swaziland should be interpreted with caution. This
result does not imply that HIV is not a major concern in Ethiopia they have one of the highest
numbers of people living with HIV. On the other hand Swaziland can learn something from
Ethiopia including the best practice from the Muslim religion which has been seen to be
effective in most Islam countries. This study adds the evidence of associated risky sexual
behaviours and HIV acquisition hence the need to strengthen behaviour change programs.
5.2 Recommendations to Swaziland
The Government of Swaziland declared HIVV/AIDS as a disaster in the year 1999 and has since
embarked on various activities to curb the spread of HIV. Among others includes the
establishment of the National Emergency Response Council on HIV/AIDS (NERCHA) in
2001 and stakeholders have been engaged since then; however the output has not been equally
significant as the prevalence of 19%(5) and incidence of 2.4%(19) remain high. In light of that
the researcher proposes the following recommendations based on the study findings:

= Health information messaging aimed at the youth should be intensified and also

increase youth friendly services.
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= Pursue and scale up efforts of promoting and delivering male circumcision services,
and also harmonise circumcision intervention with condom use promotion.
= Increase access to condoms to all sexually active people and strategies should be
employed to promote consistent use.
= The Muslim religion shows a protective effect on HIV, and Swazis can adopt best
practices which have proven to be effective over the years.
5.3 Recommendations to Ethiopia
The Government of the Federal Democratic Republic of Ethiopia declared HIV as a Public
health emergency in 2002 and since then various strategies have been implemented. They
include the establishment of HIVV/AIDS Prevention and Control Office (HAPCO) in the year

2002. In view of that the researcher proposes the following recommendation:

= Development of health interventions strategies targeting the youth to delay sexual

debut.

= Further investigations of improving HIV interventions in Gambela regions and scale

up male circumcision.

= Strengthen programs aimed at empowering women to negotiate condom use and other

health interventions

5.4 Overall Recommendations
The study was able to identify overlapping issues in both countries. The SEM singled out
genital ulcers, total number of lifetime partners and age at first sex as major determinants of

HIV infection. There is a therefore an urgent need for policy makers to develop interventions
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to impact on them. While it is important to target the direct routes, policy makers should also
focus on the indirect routes to HIV infection. Intervention programs aimed at curbing indirect
routes of HIV infection should be given priority and accelerated. This can be done by
strengthening behaviour change programs. This is true as the decline in HIV incidence and
prevalence in Uganda has been attributed to sexual behaviour change by promoting
faithfulness and multiple partner reduction.(72) There is a need to embark on focused groups
on certain issues which perpetuates the pandemic. Programs targeting men should be
intensified to scale up VCT uptake by men as results show low coverage. Widows and elderly
are usually a neglected cohort and have the highest prevalence; hence the need to implement
prevention programs targeting them. Urban programs should be strengthened as evidence

show urban dominance in prevalence.

There is need to address social determinants of health and also a need to intensify social and
behaviour change communication strategies. Qualitative studies to understand and address
risky sexual behaviour are needed. Such studies can help understand the underlying reasons
accounting for the regional differences despite almost similar determinants. Government
should lobby for resource to support prevention and intervention strategies in order to scale up
and sustain ART. Lastly, various associations when analysing proximate determinants in
combined data were explained by missing data hence the need to improve data quality in terms

of accuracy and completeness.
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Appendix 1: Graphical Presentation of Residuals (Swaziland)
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Appendix 5: Model 6 B-Multivariable Logistic Regression Analysis of Underlying
and Proximate Determinants of HIV Transmission in Ethiopia (n=4318)

Variable AOR 95% Cli P-value
Marital status

Never married 1.00

Married 0.73 0.37-1.42 0.353
Living together 3.39 1.21-8.51 0.020%
Widowed 2.35 1.05-5.24 0.037}
Divorced 1.39 0.63-3.07 0.408
Not living together 1.18 0.48-2.91 0.717
Highest education

No education 1.00

Primary 1.63 0.93-2.85 0.086
secondary 1.71 0.93-3.15 0.086
Higher 0.44 0.09-2.14 0.310
Rural/Urban diff.

Urban 1.00

Rural 0.23 0.12-0.42 <0.001t
Region

Tigray 1.00

Affar 2.49 0.66-9.36 0.178
Amhara 0.94 0.37-2.37 0.896
Oromiya 2.57 1.04-6.35 0.0407
Somali 1.04 0.11-9.40 0.974
Banish-Gumuz 0.78 0.22-2.73 0.694
SNNP 0.12 0.01-1.04 0.055
Gambela 3.75 1.41-9.96 0.0087
Harari 1.37 0.47-4.01 0.568
Addis Ababa 1.63 0.62-4.29 0.326
Dire Dawa 0.90 0.30-2.70 0.857
Religion

Orthodox 1.00

Protestant 0.76 0.40-1.43 0.391
Moslem 0.46 0.26-0.82 0.009F
Othel’ 1 k% kK %k
Total life-time partners

1 1.00

2 2.65 1.72-4.08 <0.00171
3 2.30 1.03-5.14 0.0427}
3+ 5.61 2.73-11.52 <0.00171
Unknown 2.63 0.21-32.31 0.451

Wife justified to ask condom use
if husb. has STIs

No 1.00
Yes 1.85 1.03-3.33 0.039F
Don’t know 1.13 0.56-2.30 0.732

AOR=adjusted odds ratio, 95% CI=95% confidence interval, *** Variable excludes in analysis or missing
data, P is significant at alpha level of 5%.
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Appendix 6: Coefficients and Confidence Interval HIV Determinants Estimated

using SEM for Swaziland and Ethiopia Combined Data (n=15 154).

DIRECT EFFECTS INDIRECT EFFECTS TOTAL EFFECTS
Effect of On Coefficient 95% Cl Coefficient 95% Cl Coefficient 95% CI
HIV Country -2.528889 -2.707548:- | -2.864243 | -3.502667:- | -5.393132 | -6.049435:-
2.350231 2.22582 4.736831
Education 0.1227321 0.0151902:0 | 0.3508756 | 0.081691:0. | 0.4736077 | 0.1850824:0.
.230274 6200603 762133
Rural/Urban -0.4070391 -0.5144584:- | - - -0.7825019:-
0.2996197 0.0690758 | 0.3598748:0 | - 0.1697279
2217232 NS | 0.4761149
Religion -0.1639648 -0.2923612:- | -5.19e+08 | -5.82e+08:- | - -5.82e+08:-
0.0355684 4.56e+08 5.190e+08 | 4.56e+08
Age at first sex 0.53464 0.432452:0. | 1.463666 1.16381:1.7 | 1.998306 1.686868:2.3
636828 63521 09743
Total number of | 0.6521963 0.5377918:0 | 0.9866092 | 0.694368:1. | 1.6388055 | 1.327631:1.9
lifetime partners .7666008 27885 4998
Genital ulcers 1.266484 1.070249:1. 1.266484 1.070249:1.4
46272 6272
Country Rural/Urban -1.05e+08 *kx -1.05e+08 | ***
Religion 9.63e+07 *Ak 9.63e+07 *EX
Age at first Education -0.0968209 -0.1722949:- - -0.1722949:-
sex 0.021347 0.0968209 | 0.021347
Total number | Education - -0.2094397: - -0.2094397: -
of lifetime 0.1174224 | -0.025405 0.1174224 | 0.025405
partners
Rural Urban -0.6439429 -0.7445436: - -0.7445436: -
-0.5433423 0.6439429 | 0.5433423
Age at first sex 1.212779 1.115413:1. 1.212779 1.115413:1.3
310144 10144
Genital ulcers | Country -2.26157 -2.623943:- -2.26157 -2.623943:-
1.899198 1.899198
Education 0.3783879 0.1906801: - -0.0954836: 0.3269613 | 0.1349975:0.
0.5660957 0.0514266 | -0.0073697 518925
Rural/Urban 0.2770673 0.0659436:0 | - -0.6505676: - -0.469216:0
488191 0.5016406 | -0.3527137 0.2245733 | .0200692NS
Religion -2.18e+08 -2.53e+08:- -2.18e+08 -2.53e+08:-
1.83e+08 1.83e+08
Age at first sex 0.5311521 0.3424063:0 | 0.9447717 | 0.6944939:1 | 1.4759238 | 1.182151:1.7
.7198979 .195049 69697
Total number of 0.7790141 0.582352:0. 0.7790141 | 0.582352:0.9
A 9756762 756762
lifetime partners

Coefficients reported are logit regression coefficients, NS: Not statistically significant at 5% significance level.
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Appendix 7: Formulae for Odds Ratio Calculation and Conversion of logit
coefficients

Odds Ratio Calculation
The study utilized odds ratios which is the odds of an event occurring in one group to the odds

of it occurring in another group (the other group usually termed the reference group).

OR odds of event occurring in one group

~ odds of event occurring in another group
P1/1— (P1/P2)/1— P2
((P1/1—-P1))/((P2/P0)/1 — P2)

er(B0 + Blxi/1+) = 1 + e”B0 + Blx1 +/e B0 + flxi/1 + e B0 + Blxi

Converting the logit coefficient to an odds ratio
The structural equation modeling model reported the logit coefficients and we converted them
to odds ratios for consistency in our reporting as follows:

Step 1. Logit P(x1)= Bo+ L1 xi

Step 2. Log[%] = Lot P1xi
P(x) v _ _BO+p1x1..Bnxn
Step 3. Log[—l_P(xi)] =e

Where: x;= number of covariates in the fitted model
Bo= intercept of the fitted model

Bi= fitted model parameters

86



