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Dissertation abstract  
Epidemiologic research shows that socioeconomic status influences different health outcomes 

including HIV/AIDS.  Although poverty (low socioeconomic status (SES)) and HIV 

prevalence are correlated at the global level, the association between SES and HIV prevalence 

is rather mixed in sub-Saharan Africa.  

Differences in findings could be attributed to context and thus context specific evidence is 

needed to develop interventions that could have greater impact in those settings. However 

there are few studies that investigate the association between SES and HIV prevalence in 

Ethiopia. 

In 2011, the Central Statistics Agency (CSA) in collaboration with Federal Ministry of Health 

and ORC-MACRO collected a broad range of demographic, socioeconomic and health data 

on a representative sample of the population of Ethiopia. This included information on HIV 

status, demographic and socioeconomic variables (age, gender, religion, marital status, place 

of residence, household wealth, education, occupation and others) and behavioural risk factors. 

The present study took advantage of this dataset to describe the relationships between SES and 

demographic factors and HIV prevalence in the Ethiopian adult population, and to explore the 

relationship between household wealth and HIV prevalence.  

Part A of this dissertation (Protocol) describes the characteristics of the Ethiopian 

Demographic and Health Survey (EDHS2011) dataset, gives details on the sampling and data 

collection in the original study, and delineates the methodology of the secondary analysis. 

Part B (Literature review) illustrates the main findings of the conflicting epidemiological 

literature on the socioeconomic determinants of HIV/AIDS in sub-Saharan Africa and presents 

a summary of the major studies on wealth, education and place of residence as risk factors for 

HIV prevalence. 

Part C (Article) presents the methodological details, results, and possible interpretations of the 

analyses carried out on the EDHS2011 dataset. 
The estimated prevalence of HIV in the Ethiopian population aged between 15 to 49 years was 

1.47% (95% CI: 1.25% to 1.68%). The analysis showed that household wealth and education 

were the main socioeconomic status determinants and were independently associated with 
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higher HIV prevalence in Ethiopia, though having education beyond high school was 

protective against HIV.  

Data also suggested that living in urban areas, religion and age were the main demographic 

determinants of HIV prevalence in Ethiopia. Behavioural factors, especially having multiple 

sexual partners and condom use in the last 12 months were more prevalent both among HIV 

positive individuals and among more educated and relatively wealthier individuals. It is 

possible that these factors could be involved in the causal pathway between household wealth 

and HIV prevalence. The results confirm the pattern of association between education and 

HIV prevalence in sub-Saharan African countries undergoing epidemiological transition. 

Those with higher educational attainment had lower HIV prevalence compared to those with 

no education as the epidemic matured. The evidence generated in this study can be used to 

develop and update prevention strategies in order to target areas which have higher HIV 

prevalence. 
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Executive Summary 
Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) is a 

major public health problem in the world, particularly in Sub-Saharan Africa. There are several 

risk factors which increase an individual’s risk of HIV infection. Socioeconomic status of an 

individual is considered an important determinant of HIV infection. Socioeconomic status is 

a broad and multidimensional construct which can only be measured by means of proxy 

measures such as wealth, level of education and occupation. Different epidemiological studies 

have reported conflicting findings on the association between socioeconomic status and HIV 

seroprevalence in various contexts. This indicates that there is a need to generate context 

specific evidence in order to support the development and implementation of appropriate 

interventions.  

To date, there is not enough evidence on this issue in the Ethiopian context. Therefore the main 

purpose of this study is to generate context specific evidence which can be used in the 

development of strategies and interventions to prevent HIV transmission in Ethiopia. The 

study will include detailed analysis of secondary data on HIV serostatus, socioeconomic 

variables (which include household wealth status, educational attainment and occupation)  and 

demographic characteristics collected during the 2011 Ethiopian Demographic and Health 

Survey (EDHS 2011) which included a cross sectional sample of 33,293 participants (17,385 

women and 15,908 men) representative of the Ethiopian population. According to the EDHS 

2011 there was a clear trend that HIV prevalence increases with increasing household wealth 

among men and women. Therefore household wealth will be assessed as the main exposure 

variable for HIV seroprevalence in this study. 

Logistic Regression Models (LRM) will be used to analyse the data and test the hypothesis 

that after controlling for demographic characteristics and other socio-economic factors, 

differences in household wealth status partly explain the observed differences in HIV 

seroprevalence among different population groups in Ethiopia. 
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1 Introduction  
1.1 Literature review 

Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) is one 

of the major public health problems in the world, particularly in Sub-Saharan Africa (SSA) 

where approximately two-thirds of the HIV/AIDS burden occurs. There were an estimated 34 

million people living with HIV worldwide in 2010, 23.5 million of whom were from SSA (1). 

Ethiopia, one of the Sub-Saharan countries, contributes a significant burden of the HIV 

epidemic (1).  Recent reports show that by 2011 approximately 1.2 million people were living 

with HIV/AIDS in Ethiopia, which is about 5% of the total burden in SSA (2). However the 

prevalence remains lower than in many other SSA countries. HIV prevalence is 1.9% among 

women aged 15-49 and 1% among men aged 15-59(3).  For women, HIV prevalence increases 

with age to a peak of 3.7% at age 30-34. For men, HIV prevalence increases from 0% at age 

15-19 to 3% at age 35-39 and drops thereafter. The overall estimates show that HIV prevalence 

is higher for women than for men in most age groups (3). 

HIV is transmitted through contact of body fluids between HIV infected persons, mainly 

through sexual contact. Besides these biological causes of HIV/AIDS, there are downstream 

and upstream factors which determine individual and community susceptibility to HIV/AIDS. 

Among the upstream factors, SES and demographic factors are the major determinants of 

health outcomes including HIV/AIDS (4). 

The term socioeconomic status (SES) is a broad and multidimensional construct which is used 

to describe both economic and social circumstances and is difficult to measure directly (5,6). 

Measures of SES are highly context specific as they may have different meanings in different 

social groups. Thus when selecting and interpreting SES measures, the context of plausible 

explanatory pathways in which socioeconomic factors may influence health should be 

considered carefully (6).  Braveman et al have recommended that “researchers should select 

socioeconomic factors systematically, considering whether economic resources, education, 

occupation, socioeconomic factors earlier in life, and neighborhood socioeconomic conditions 

at any life stage could plausibly be relevant to the particular health outcome and population of 

interest”(6). Among those factors, education, income (or wealth) and occupation are mainly 

used as proxy measurements of SES of individuals or communities (5). For instance 
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occupation is commonly used as a proxy for SES in Europe, while income or education is 

more commonly used in the United States (6).  Background and early or late life experiences 

may determine SES. Equally, SES itself is likely to affect behaviour throughout life. Family 

background may, in part, determine inherited wealth and attendance at school, whilst 

educational attainment and later life choices will affect earning capacity and will likely affect 

lifestyle, including sexual, marital and health seeking behaviours. There are thus many 

pathways through which an individual’s SES may be associated with the risk of infection with 

HIV (5).  

Numerous studies have explored the relationship between SES and the risk of HIV infection 

(7) (8-10). In the early stages of the HIV epidemic, prevalent HIV infection was more likely 

among individuals who were more mobile, had greater education or were from more wealthy 

households (11). In contrast, in the later stages of the epidemic when the epidemic matures, it 

is argued that because of increased access to information about safer sexual behaviour, people 

with higher SES tend to adopt safer sexual behaviours and thus reduce their chance of HIV 

infection (11). It is also hypothesized that low SES or poverty increase an individual’s 

biological susceptibility to HIV infection as is the case with other infectious diseases through 

malnutrition, parasitosis or lack of access to health care among the poor. These factors can 

undermine the immune system which in turn increases the probability of infection with other 

untreated sexually transmitted infectious diseases (12). In addition, poverty may result in a 

lack of education and illiteracy and these factors limit access to information about HIV risks 

and prevention. Furthermore, poverty can drive people to migration, and commercial or 

transactional sex work, all of which increase the risk of HIV infection (12).  

A range of operational research studies have been conducted to investigate the association 

between SES and HIV infection and inform the development of appropriate interventions. The 

following section summarizes current epidemiologic evidence on the relationship between 

SES and HIV status. Despite the strong positive correlation between HIV prevalence and 

poverty at the global level (13)(14)(15), studies investigating the association between HIV 

prevalence and individual-level SES have shown conflicting findings ranging from no 

association to strong positive or negative associations. These studies from different contexts 

have utilized different measures as proxies for SES including food insufficiency, wealth, 

education, etc. A cross-sectional population survey in Botswana and Swaziland showed that 

food insufficiency was associated with inconsistent condom use with a non-primary partner, 

sex exchange, intergenerational sexual relationships, and lack of control in sexual 

relationships. These associations persisted after controlling for respondent characteristics 
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including income and education, HIV knowledge, and alcohol use (16). Among men, however, 

food insufficiency was highly associated with risky sexual behaviour only. In this context, 

then, food insufficiency, which can be used as an indicator for poverty or low SES, may be an 

important risk factor for increased sexual risk-taking behaviour among women, thus increasing 

their risk of HIV infection (16). However, having higher SES (as measured by higher wealth) 

was positively associated with HIV positive serostatus among both men and women in Kenya, 

and the wealthiest women were 2.6 times more likely than the poorest women to be HIV 

positive(17). This evidence was also supported by a study conducted in eight countries which 

found that wealth was positively associated with HIV seroprevalence though this finding was 

not statistically significant (11).   

Recently published studies from four countries in Sub-Saharan Africa reported different 

results for the relationships between components of SES and HIV seroprevalence. Asiedu et 

al analyzed two major components of SES, education and wealth, and found a negative effect 

of education on HIV infection for an average adult in Zimbabwe, Swaziland and Lesotho (12). 

An extra year of schooling to the average (8 years in Swaziland and Zimbabwe) was associated 

with a 0.5% decrease in the probability of infection for Zimbabwe and a 1.5% decrease for 

Swaziland. In contrast, the estimated marginal effect of education on HIV infection for an 

average adult was positive in Malawi as an extra year of schooling to the average schooling of 

five years was associated with a 0.5% increase in the probability of infection(7). In addition, 

the analysis of the effect of wealth on HIV seroprevalence also differed among these countries. 

For an average adult, there was no significant association between wealth and HIV status in 

Lesotho and Zimbabwe; but wealth was positively correlated with HIV status in Malawi, and 

negatively correlated in Swaziland (7). For Malawi, a one unit increase in wealth was 

associated with a 0.6% increase in the probability of being HIV-positive, whereas for 

Swaziland, a 1 unit increase was associated with a 0.2% decrease in infection rate (7). 

Associations between socioeconomic determinants and HIV transmission have also been 

investigated in prospective cohort studies. A population based open cohort study in Zimbabwe 

reported that people in the highest wealth tercile had the lowest HIV prevalence compared 

with those at the lowest wealth tercile at the end of 3 years follow up, implying that wealth 

was negatively associated with HIV seroprevalence (18). Another prospective study of 1,967 

subjects in Limpopo province, South Africa, reported no significant association between 

socioeconomic determinants and HIV seroconversion among men. HIV seroconversion was 

lower among more educated women than those with no education but there was no association 

between wealth and HIV seroconversion among women (19).  
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It is hypothesized that lack of education and illiteracy affect people’s ability to process and 

access information on HIV prevention (12). A follow up study in Masaka, Uganda, during the 

early stages of the HIV epidemic, found no association between schooling and HIV infection 

for both men and women older than 17 years of age (20). But during the later stages of the 

epidemic, in 1999-2000, the study reported a significant association between higher 

educational attainment and lower HIV prevalence among 19-28 years old women after 

adjusting for other variables. This suggests that those who had higher educational attainment 

may have accessed and used information about HIV prevention and reduced their risk of 

contracting HIV/AIDS. The study has also shown that condom use increased during the study 

period, predominantly among more educated individuals (20), suggesting that in the later 

stages of the epidemic, education may have a protective effect against HIV infection. 

Evidence from the Cape Area Panel Study (2002-2005) shows that risky behaviours for HIV 

infection are associated with poverty (low SES): sexual debut was earlier and having multiple 

sexual partners more likely in poor households, especially those which had experienced an 

economic shock (11)(21). Not only does individual or household economic status predict risky 

sexual behaviour, but contextual factors do too. Community poverty rates predicted earlier 

sexual debut for girls and boys, and higher rates of unprotected sex for boys (11)(21). A 

longitudinal study on 3,325 adults in KwaZulu-Natal reported that one additional year of 

education reduced the hazard of acquiring HIV by 7% after controlling for other risk factors, 

indicating the protective effect of education. However, those belonging to a household that fell 

into the middle 40% of relative wealth had a 72% higher hazard of HIV acquisition than 

members of the poorest households, and per capita household expenditure did not significantly 

affect HIV incidence (8).  

As discussed above, epidemiological studies have shown that various measures of SES are 

associated with HIV seroprevalence. Conflicting findings suggest that these associations may 

be highly context-specific. There are few studies that have investigated the association 

between SES and HIV infection in the Ethiopian context. A systematic review on the effect of 

educational attainment on HIV-1 infection in developing countries included a paper that 

reported a protective effect of increased general schooling among sugar estate residents in 

Ethiopia (22). Another study which examined the association between educational attainment 

and HIV status among HIV voluntary counseling and testing (VCT) clients reported a 

protective effect of education. Those who reportedly have more than secondary level education 

are 58% (males) and 66% (females) less likely to be HIV-positive than VCT clients with no 

education (23). However, secondary analysis of EDHS 2005 has shown that education was 
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positively associated with HIV prevalence: educated participants were more likely to be HIV 

positive than non-educated, although these effects were not statistically significant after 

controlling other variables. This analysis also reported that women living in the wealthiest 

20% of households were over six times more likely to be HIV positive than women living in 

the poorest 20% of households, but this effect was not statistically significant. Also, there was 

no significant adjusted association between household wealth status and HIV prevalence 

among men (24).  Since there is limited research on the impact of socioeconomic factors on 

the prevalence of HIV in Ethiopia, there is a need to generate more evidence that can help to 

develop strategies and interventions to better prevent and control HIV/ADS. According to the 

EDHS 2011, there was a clear trend that HIV prevalence increases with increasing household 

wealth among men and women with those in the highest wealth quintile having the highest 

prevalence of 3.9%. Therefore this study will be conducted using household wealth as the main 

exposure variable for HIV seroprevalence. 

1.2 Problem 

There is a large and conflicting body of evidence regarding the associations between SES and 

HIV seroprevalence, suggesting that these associations are highly context specific. Key 

indicators of SES that have been researched related with HIV prevalence include education, 

wealth and occupation. It is often assumed that HIV risk is associated with low SES, 

particularly in the realm of public health and intervention research. To date there has been little 

research on these issues in Ethiopia. A scientific, epidemiological examination of the 

relationship between HIV prevalence and household wealth is necessary to investigate this 

assumption and inform the development of appropriate strategies to effectively prevent and 

control HIV/AIDS (4).  

1.3 Purpose of the study 

The aim of this study is to utilize a large national dataset to generate context-specific evidence 

on association between household wealth status and HIV seroprevalence in Ethiopia. The 

study will also assess whether demographic and other SES factors act as confounders. The 

dataset is part of the Ethiopian Demographic & Health Survey (EDHS) 2011 which 

anonymously links HIV testing results with demographic, socioeconomic, and behavioural 

characteristics of survey respondents. 
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2 Objectives and Hypotheses 
2.1 Main Objective 
 

 To investigate the association between household wealth status and prevalent HIV 

infection in Ethiopia using the nationally representative Demographic and Health 

Survey (EDHS 2011) data. 

2.2 Secondary objectives 
 

 To describe HIV seroprevalence by demographic variables such as sex, age, marital 

status, place of residence, etc 

 To investigate possible confounding variables in the association between household 

wealth status and HIV seroprevalence in Ethiopia.  

 To interpret and discuss the results of the analyses in light of recent studies on SES 

and HIV/AIDS seroprevalence. 

2.3 Hypothesis 
 
The main hypothesis of this study is that wealth affects prevalent HIV infection and that 

differences in household wealth status partially explain observed differences in prevalent HIV 

infection among different population groups in Ethiopia. 

3 Methods 
3.1 Definition of terms 

Table 1 Definition of terms used in the protocol  

Terms Definition 

Socioeconomic status Socioeconomic status is a classification indicating the close 

relationship between a person’s social status and his/her 

financial standing.  

Household wealth index The wealth index is a composite measure of a household's 

cumulative living standard. The wealth index is calculated 

using easy-to-collect data on a household’s ownership of 

selected assets, such as televisions and bicycles; materials used 
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for housing construction; and types of water access and 

sanitation facilities. 

Demographic variable A varying characteristic that is a vital or social statistic of an 

individual, sample group, or population, for example, age, sex, 

socioeconomic status, racial origin, education. 

Proxy measure Method of determining certain outcomes using calculable 

quantities or values when you do not have the ability to measure 

the exact value.  

Confounding variable A confounding variable is related to the independent variable 

(exposure, wealth index in this study), but in order it to be an 

actual confounder it has to also be an independent risk factor 

for the outcome (HIV prevalence) and not an intermediate on 

the causal pathway. 

Exposure variable The "independent variable" that represents the inputs or risk 

factors that can be used in analysis. In this study, the exposure 

of interest is ‘household wealth’. 

Outcome variable The "dependent variable" represents the output or effect that 

can be used in analysis. In this study, the exposure of interest is 

‘prevalent HIV infection’. 

Sampling weight Adjustment factors applied to each case in tabulations to adjust 

for differences in probability of selection and interview between 

cases in a sample, either due to design or happenstance.  

Household 

 

All persons living under one roof or occupying a separate 

housing unit, having either direct access to the outside (or to a 

public area) or a separate cooking facility. Where the members 

of a household are related by blood or law, they constitute a 

family. According EDHS 2011, the household size is 4.6 

people. 

 

3.2 Study Design 

The study will use nationally representative population-based cross-sectional study datasets 

that were collected as part of the Demographic and Health Survey in 2011. Information on 

HIV testing was collected as part of EDHS 2011 and it will be used in this study with other 

http://www.businessdictionary.com/definition/person.html
http://www.businessdictionary.com/definition/housing-unit.html
http://www.businessdictionary.com/definition/direct-access.html
http://www.businessdictionary.com/definition/facility.html
http://www.businessdictionary.com/definition/member.html
http://www.businessdictionary.com/definition/law.html
http://www.businessdictionary.com/definition/family.html
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datasets on participant and household characteristics. There is no need to collect additional 

data. 

3.3 Sample size 

All adults who gave consent and were interviewed and tested for the EDHS 2011 will be 

included in this analysis. In the EDHS 2011, a sample of 17,817 households was selected as 

nationally representative of all 9 regional states and 2 city administrations. In the selected 

households, 17,385 eligible women and 15,908 eligible men were identified for individual 

interviews. Overall, 86% of all EDHS respondents who were eligible for testing were 

interviewed and consented to HIV testing. Four percent of respondents were interviewed but 

refused to be tested for HIV and did not provide blood samples. Coverage rates for HIV testing 

were 89% for women and 82% for men. Hence a total of 28, 532 participants were included 

in the analysis who gave consent to be tested and have information on household wealth status. 

3.4 Sampling frame 

The source population for this study is the Ethiopian population eligible for HIV testing. The 

sampling frame used for 2011 EDHS was the Population and Housing Census (PHC) 

conducted in 2007 provided by the Central Statistical Agency (CSA, 2008). CSA has an 

electronic file consisting of 81,654 Enumeration Areas (EA) created for the 2007 census in 10 

of its 11 geographic regions. An EA is a geographic area consisting of a convenient number 

of dwelling units which served as the counting units for the census. The frame file contains 

information about the location, the type of residence, and the number of residential households. 

A sketch map is available to delimitate the geographic boundaries of the EAs. Due to access 

difficulties, the Somali region used a different methodology and hence the sampling frame is 

in a different file and format. Due to security concerns in the Somali region, 2011 EDHS was 

conducted in six of nine zones in the Somali region: Shinile, Jijiga, Liben, Afder, Gode and 

Warder. The sampling frame for the 2011 EDHS consists of a total of 85,057 EAs.  Ethiopia 

is divided into 11 geographical regions. Among the 85,057 EAs, 17,548 (21%) are in urban 

areas and 67,509 (79%) are in rural areas. The average size of EA is 169 households in an 

urban EA and 180 households in a rural EA, with an overall average of 178 households per 

EA.  

3.5 Sample design and implementation 

The 2011 EDHS used a stratified sample selected in two stages from the Population and 

Housing Census (PHC) frame. Stratification was achieved by separating each region into 
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urban and rural areas. The Somali region was split into two parts: the first consisting of the 

initial three zones, and the second part comprising the three zones that were added later. In 

total, 23 sampling strata have been created because Addis Ababa region is entirely urban. The 

sample points were selected independently in each sampling stratum, by a two-stage selection 

process. 

In the first stage, 624 EAs were selected with a probability proportional to the EA size and 

with independent selection in each sampling stratum. Because of the length of time since the 

2007 PHC, a household listing operation was carried out in all selected EAs before the start of 

fieldwork. A team of listers visited each of the 624 selected EAs. The team drew a detailed 

sketch map of the EA and recorded in the household listing forms all households in the EA, 

their address, and the name of the head of the household. The list of the households from this 

listing served as the sampling frame for the selection of households in the second stage. In the 

second stage, a fixed number of 30 households were selected for each EA. Among the 624 

selected EAs, 187 are in urban areas and 437 are in rural areas. Of all the selected 18,720 

households, 5,610 are in urban areas and 13,110 are in rural areas. 

The regional household distribution ranges from less than 1% in Harari to 36% in Oromiya. 

Therefore, a proportional allocation provides the best precision for national level indicators, 

but not for regional level indicators. Regions with very small populations such as Gambela, 

Harari and Dire Dawa would be allocated a very small sample size. It is estimated that a 

minimum number of 800 women 15-49 is needed to have reliable estimates for most of the 

EDHS indicators by region. However, because of the low vaccination coverage in Affar and 

Somali, and the low fertility rates in Gambela, Harari, Addis Ababa and Dire Dawa, it was 

decided to increase the number of individual women interviews to about 1,300 per region. As 

a result, the final sample allocation reflected a power allocation that is between the 

proportional allocation and the equal size allocation. In order for the survey precision in urban 

areas to be comparable with that in rural areas, urban areas were slightly over sampled. 

The cluster and household allocation by region and residence are a function of the average 

number of women 15-49 per household and of the household and individual response rates 

(obtained from EDHS 2005). According to EDHS 2005, the average number of women 15-49 

per household was 1.28 in urban areas and 1 in rural areas. The average number of men 15-49 

per household was 1.05 in urban areas and 0.94 in rural areas. The household response rates 

are 97% in urban areas and 99% in rural areas. The eligible woman response rates were 94% 

in urban areas and 96% in rural areas, and the eligible man response rates were 84% in urban 

areas and 91% in rural areas. 
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3.6 Study population  

All participants who were part of the survey i.e. women 15-49 years and men 15-59 years of 

age for whom HIV testing was done and had information on the main exposure (household 

wealth) will be included in this analysis. 

3.7 Variables  

All variables that were measured and reported on characteristics of respondents and HIV 

serostatus will be included. There will be no need to conduct additional measurement for this 

analysis. The variables that will be included in this analysis are listed below.  

Table 2 Variables that will be used for data analysis 

Name Type Description unit Possible value 
                                  Demographic Variables 
Religion Religion Categorical - Orthodox, catholic, 

Muslim, protestant, 
traditional, other 

Marital status Current marital status Categorical - Never in union 
Married 
Living with partner 
Widowed 
Divorced 
No longer living 
together/separated 

Age Respondent’s current age Continuous  Years 15-49 for women and 
15-59 for men 

Residence Type of place of residence Binary - Urban, Rural 
Region  Region Categorical - All 11 regions of 

Ethiopia 
                                      Exposure variable 
Wealth Index Household wealth index Categorical - Poorest, poorer, middle 

richer, richest 
                                    Outcome Variable 
HIV result Blood test result Nominal  Binary - Negative, positive 
                                     Possible Confounding Variables 
Condom use Condom use during last sex 

with most recent partner 
Binary  - Yes, no 

Used condom every time 
had sex with most recent 
partner in past 12 months 

Binary - Yes, no 

STI Had any STI in last 12 
months 

Nominal  - Yes, no, don’t know 

Sexual Partners  Number of sex partners, 
excluding spouse, in last 12 
months 

Count  Number 0-95, don’t know 

Total lifetime number of 
sex partners 

Count  Number 0-95+, don’t know 
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Education Education in single years Continuous  Year  0-19  
Educational attainment Categorical  - No education, 

incomplete primary, 
complete primary, 
incomplete secondary, 
complete secondary, 
higher  

Highest educational level Categorical  - No education, primary, 
secondary, higher 

Highest year of education Count  Years 1-8 
Literacy Literacy Categorical  - cannot read at all, able 

to read only parts of 
sentence, able to read 
whole sentence, no card 
with required language, 
blind/visually impaired 

Occupation Respondent’s 
occupation(grouped) 

Categorical  - Not working 
Professional/technical/
managerial 
Clerical 
Sales 
Agricultural-employee 
Services 
Skilled manual 
Unskilled manual 
Other  

 

3.8 Data analysis  

The main aim of this study is to explore whether there is an association between prevalent HIV 

infection and household wealth. In situations where household income and expenditure data 

are not available and reliable, household wealth is often considered a good measure of 

socioeconomic status in developing countries to distinguish wealth layers within a population 

(26). The household wealth index is constructed from household assets using principal 

component analysis (PCA). One of the limitations of PCA is its arbitrariness meaning that the 

choice of the number of components and the variables to include is not well defined (27). 

Despite limitations, wealth index is widely used as measure of economic status in many 

developing countries (28). Thus the wealth index will be used as an independent variable in 

this analysis and its effect on HIV prevalence will be analysed and interpreted. 

Analysis will be performed using different statistical methods which are suitable for analysis 

of survey data. There are three types of weights in the DHS data namely household, individual 

(women and men) and HIV weights. These were used to adjust for differential probabilities of 

selection within households, differential non-response and residual discrepancies between the 
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sample and the population on a profile of census demographic and geographic variables (29). 

Since individual weights were calculated using household weight and individual response rate, 

individual weights from the HIV sample will be mainly used in all data analyses. Simple 

descriptive statistics will be used to explore the demographic and socioeconomic 

characteristics of participants. Means will be computed for continuous and proportions will be 

computed for categorical variables. In order to explore the relationship between demographic 

and socioeconomic variables and HIV status and to compare those who did and did not consent 

using these variables, chi-square statistics will be used. Odds ratios (ORs) and confidence 

intervals (CI) of HIV status by demographic and socioeconomic variables will be generated 

using those who consented and tested for HIV and were HIV negative as a reference group 

(30). Logistic regression models (LRMs) will be used to describe the crude and adjusted 

association between household wealth index and HIV status taking into account the effect of 

demographic (gender, age, marital status, place of residence, etc) and other socioeconomic 

variables (education and occupation). Sensitivity analysis will be conducted to compare those 

who gave consent and tested for HIV and those who were not tested in terms of demographics 

and socioeconomic characteristics.  

4 Ethics  
This study uses data from an existing EDHS 2011 raw dataset. The previous study had ethical 

approval from the Ethiopian Health and Nutrition Research Institute (EHNRI) Scientific and 

Ethical Review Office (SERO) and Scientific and Ethical Review Committee (SERC). A copy 

of the approval letter is appended in Appendix C. 

 

The rights and autonomy of study participants were respected through the process of obtaining 

informed consent before any interview or HIV testing was conducted. Participation in the 

survey was entirely voluntary. Consent forms for household and individual interviews are 

appended in appendix A. The dataset that will be used for the analyses does not have names 

or other identifying markers and it cannot be linked back to the subjects from whom data was 

originally collected, thus ensuring confidentiality. All the questionnaires and data from the 

participants are owned by Central Statistics Agency (CSA) of Ethiopia. Although there was 

no direct benefit for participation in the EDHS 2011, the objective of the survey was to provide 

up-to-date information about knowledge and attitudes toward HIV/AIDS and other sexually 

transmitted infections (STIs) and estimates of prevalence.  
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This study is an analysis of anonymised secondary data. There is thus no risk to the rights or 

autonomy of the patients. The results of this study could potentially benefit the source 

populations as it could inform the design of interventions to reduce the impact of SES on 

seroprevalence. The findings of this analysis will be available publicly in the Health Science 

library of the University of Cape Town, and sent for publication in a peer-reviewed scientific 

journal in the field of public health in line with the Helsinki Declaration that the results of 

scientific research, especially when human subjects are involved, though indirectly, should be 

available publicly.  

5 Resources 
5.1 Budget 

There is no budget required to conduct this analysis as there is no direct cost, other than the 

author's time commitment. The dataset has already been collected and is available for research 

purposes based on formal request.  

5.2 Available resources 

Access to bibliographic references and software for statistical analysis, as well as scientific 

supervision and support are provided by the University of Cape Town (UCT), as part of the 

Master of Public Health degree of which this study constitutes the final dissertation. 

6 Dissemination of Results 
The results of the proposed study will be disseminated to various stakeholders such as the 

Federal Ministry of Health of Ethiopia, public health officials, HIV/AIDS Prevention and 

Control Office (HAPCO) of Ethiopia and regional and district health offices. In addition, the 

results will be published in peer-reviewed scientific journals in the field of public health to 

disseminate the results to a wider scientific audience. The results of the analysis will also be 

presented in international conferences. 
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1 Objective  
The main aim of the study is to investigate the association between household wealth and HIV 

prevalence in Ethiopia. The objective of the literature review is to explore the literature on 

socioeconomic status (SES) and HIV prevalence in different contexts, with a particular focus 

on household wealth, and to identify gaps for further research. The literature review is also 

aimed to identify the methodological differences between studies that assess the association 

of household wealth status and HIV prevalence and attempt to explain different findings. 

2 Literature search strategy  
The University of Cape Town Health Sciences Library was used to search for relevant 

literature. Databases and sources included Academic Search Premier, Africa-Wide: NiPAD, 

Africa-Wide information, African Journals Online (AJOL), African Studies Journals,  Cohrane 

Library, EBSCO databases, PubMed, Google Scholar,  ScienceDirect, SCOPUS,  

SpringerLink,  EBSCOhost Web ,  CINAHL, ERIC, ERIC via EBSCO, Family and society 

studies worldwide, Health Source: Nursing/Academic Edition , MEDLINE , Oxford Journals 

and Public Health Reports. The following keywords were used: socioeconomic status, wealth, 

household wealth, education, occupation, income, proxy measures of SES, health, HIV/AIDS, 

and risk factors for HIV/AIDS. The search included research work written in English and 

published between 1990 and 2013. Published papers, journal articles, academic abstracts and 

reports were reviewed. The search terms were adapted to fit each database. 

3 Literature summary and 
interpretation 
3.1 Introduction and background  

The Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) is 

one of the major public health problems in the world, particularly in Sub-Saharan Africa (SSA) 

where approximately two-thirds of the HIV/AIDS burden occurs. There were an estimated 34 

million people living with HIV worldwide in 2010, 23.5 million of whom were from SSA (1). 
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Recent reports show that by 2011 approximately 1.2 million people were living with 

HIV/AIDS in Ethiopia, about 5% of the total burden in SSA (2). However HIV prevalence 

remains lower than in many other SSA countries. HIV prevalence is 1.9% among women aged 

15-49 and 1% among men aged 15-59 years (3).  For women, HIV prevalence increases with 

age to a peak of 3.7% at age 30-34 years. For men, HIV prevalence increases from 0% at age 

15-19 years to 3% at age 35-39 years and drops thereafter. In most age groups, HIV prevalence 

is higher for women than for men (3).  

 

Ethiopia is one of the low-income SSA countries where 30% of the people are living below 

the poverty line (4). Though there has been rapid urbanization in recent years, only 17% of 

people live in urban areas, defined as a locality with 2000 or more inhabitants(5). Ethiopia's 

economy is based on agriculture, which accounts for 46% of GDP and 85% of total 

employment. The GDP-per capita income (PPP) was $1110 in 2011 (4). Although the recent 

EDHS report shows that 88% of the urban population and only 5% of the population living in 

rural areas are in the highest wealth quintile, the Gini coefficient for wealth was 29.8 in 2011, 

suggesting a comparatively fair distribution of wealth(6). However, the majority of the 

Ethiopian population lives in rural areas and fall into the lower wealth quintiles. 

 

The population of Ethiopia is young with median age of approximately 17 years (5). About 

61% of women and 60% of men are under age 30 years. By religious affiliation, Orthodox is 

the predominant religion. According to the 2007 census report, 44% were Orthodox, 34% 

Muslim, 19% Protestant, 3% traditional, 1% Catholic and 1% other (5). By marital status, 62% 

of women and 54% of men were married or living together, and 27% of women and 44% of 

men had never married. Women were more likely than men to be divorced, separated, or 

widowed (11% versus 3%) (3).  

 

The coverage of education is very low in Ethiopia, with females even less educated than males. 

52% of females and 38% of males have never attended school. 39% of females and 49% of 

males have only primary level of education. Only 3% of females and 5% of males have 

attended secondary education, and an additional 3% of females and 5% of males have 

completed secondary or higher education. By occupation, 46% of working women 15-49 years 

and 74% of working men 15-59 years were in agriculture, 33% of women and 10% of men 

were working in sales and services  and 13% of employed women and 7% of employed men 

worked in skilled manual labour(3). 
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In this review, we consider SES measures education and wealth as main exposures and and 

HIV status as outcome. The outcome (HIV status) is described using different terms depending 

on the study design. Cross-sectional studies frequently use HIV prevalence, odds of being HIV 

positive, odds of HIV infection and HIV status whereas follow up studies use HIV incidence 

or seroconversion. In order to be as inclusive as possible, these outcomes have been included 

in the literature review. 

3.2 Socioeconomic status and measurement  

SES influences a wide range of health and health-related outcomes across diverse populations 

and settings (7). It is a multidimensional construct, which is used to describe both economic 

and social circumstances (8,9). As measures of SES are highly context specific and may have 

different meanings in different social groups, SES is difficult to measure directly. 

Consequently, studies may provide inconsistent results (10). Thus when selecting and 

interpreting SES measures, the context of plausible explanatory pathways in which 

socioeconomic factors may influence health should be considered carefully (9). Braveman et 

al. have recommended that “researchers should select socioeconomic factors systematically, 

considering whether economic resources, education, occupation, socioeconomic factors earlier 

in life, and neighborhood socioeconomic conditions at any life stage could plausibly be 

relevant to the particular health outcome and population of interest”(9). Among those factors, 

education, income/wealth and occupation are mainly used as proxy measurements of 

individual- or community-level SES, depending on the context (8,11). For instance occupation 

is commonly used as a proxy for SES in Europe, while income or education is more commonly 

used in the United States of America (9).  However considering only these indicators of SES 

could provide an incomplete view of socioeconomic inequalities in health (11). Hence 

including other measures such as area-level indicators of SES could provide additional 

information on the influence of neighborhood and life-course SES on the distribution of 

disease. This could also help identify specific mechanisms explaining the development and 

maintenance of health inequalities (11).  Background and early or late life experiences may 

determine SES. Equally, SES itself is likely to affect behaviour throughout life. Family 

background may, in part, determine inherited wealth and attendance at school, whilst 

educational attainment and later life choices will affect earning capacity and will likely affect 

lifestyle, including sexual, marital and health seeking behaviours. There are thus many 

pathways through which an individual’s SES may be associated with the risk of infection with 

HIV (8).  
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3.3 Wealth index  

The wealth index is used as a measure of inequalities in household characteristics, in the use 

of health and other services, and in health outcomes (12). It is used as an indicator of the level 

of wealth that is consistent with expenditure and income measures (13). Many economists in 

low- and middle-income countries prefer expenditure information and income information is 

mainly used in high-income countries (14). In situations where household income and 

expenditure data are not available and reliable in developing countries, household wealth is 

often considered a good measure of SES to distinguish wealth layers within a population (15). 

The index is constructed using data on ownership of durable assets and agricultural land, 

housing characteristics, access to services and presence of domestic servants (14,16) using 

principal component analysis (PCA). The wealth index is considered a proxy for consumption 

expenditure, as asset ownership is likely to be based at least partially on economic status, and 

household assets are unlikely to change in response to short-term economic shocks. Thus 

wealth index could be considered a measure of long-term economic status similar to 

consumption expenditure (14).  

 

As a measure of SES, wealth has several advantages. It represents a more permanent status 

than does either income or consumption. Wealth is more easily measured (generally requiring 

only a single respondent) than consumption expenditures or income (16). In addition wealth 

is more strongly linked to social class. As it is a measure of assets, it indicates the ability to 

meet emergencies or to absorb economic shock. However, there are also several limitations of 

using wealth: i) there are multiple factors which contribute to the wealth index calculation, ii) 

there is a higher rate of error as reporting household assets may be sensitive for the individuals 

involved (10) and iii) the choice of the number of components and the variables to include is 

not well defined (17). Despite these limitations, wealth index is widely used as a measure of 

SES in many developing countries (18).  

3.4 Socioeconomic status as a risk factor for HIV transmission 

HIV transmission in Africa and other parts of the developing world has been attributed to 

different factors. These include behavioural, biological, socioeconomic, cultural and political 

factors, which are interrelated (19). For instance, family SES may determine inherited wealth 

and attendance at school, whilst educational attainment and later life choices will affect 

earning capacity and will likely affect lifestyle, including sexual, marital and health seeking 

behaviours (8). Thus SES may influence health status at individual and community levels. 

Disproportionately high numbers of people living with HIV/AIDS live in poorer countries, 
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indicating a strong correlation between lower SES (poverty) and higher HIV prevalence in the 

world (20). Despite this strong positive correlation at the global level, studies investigating the 

association between HIV prevalence or HIV incidence and individual-level SES have shown 

conflicting findings ranging from no association to strong positive or negative associations. 

Since the beginning of the HIV pandemic, different studies have been conducted to investigate 

the influence of SES on HIV transmission using different proxies for SES in various settings. 

Studies which investigated wealth, education, and place of residence as proxies for SES as a 

predictor of HIV infection and risk factors of HIV infection are discussed below (Table 1) as 

these measures are better predictors of HIV status and risky behaviours, and have been most 

researched as proxies of SES in developing countries.  

 

3.4.1 Association between wealth and HIV status 

In SSA, countries with higher national wealth have a higher prevalence of HIV. This may be 

due to an association between economic inequality and HIV prevalence where countries with 

greater inequality (e.g. South Africa) have higher prevalence than countries with lower levels 

of inequality (e.g. Ethiopia) (21). However studies within countries have found conflicting 

relationships between individual wealth status and HIV status. 

 

Most studies focused on relative wealth rather than absolute wealth to explain differences in 

HIV prevalence or incidence in different groups of society (16). A total of 14 observational 

studies were included in this review: eleven cross-sectional studies, three cohort studies and 

one longitudinal analysis of cross-sectional data. Four cross-sectional studies conducted in a 

single country reported higher HIV prevalence with increasing levels of wealth (22-25), and 

one study reported the reverse (26). Six studies that used demographic and health survey 

(DHS) datasets from different countries reported mixed results across countries (27-32). 

Mishra et al(27) reported that HIV prevalence rose with increasing wealth in eight SSA 

countries whereas Fortson reported a mixed result: a positive association in Tanzania and 

Burkina Faso, a negative association in Ghana and no association in Cameroon and Kenya 

(28).  Another study in four African countries using large DHS datasets also reported a mixed 

result:  no association in Lesotho and Zimbabwe, a positive association in Malawi and a 

negative association in Swaziland (31). Pooled analysis of DHS data from 13 African countries 

reported a positive association between wealth and HIV prevalence among women, but no 

association among men (29). Another study, which analysed DHS data from 20 SSA countries, 

reported similar findings, namely higher HIV prevalence in middle or richer households than 
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in poorer ones(30). However, a different analysis using the same datasets and comparing urban 

poor/non-poor and rural poor/non-poor reported that wealth was protective against HIV 

prevalence in urban areas and the opposite in rural areas (32).  

 

Although a number of cross-sectional studies investigated the association between household 

wealth and HIV prevalence, few follow up or longitudinal studies have been conducted. Four 

cohort and longitudinal studies were included in this review.  Of these, two studies reported 

no association (33,34), one reported a positive association between wealth and HIV incidence 

(35) and one study reported a negative association among men and no association among 

women (36).  

 

Comparisons across studies are difficult, due to the heterogeneity of the samples, the variety 

of designs and adjustment techniques, differences in demographic characteristics of 

participants in the studies such as age, gender (some studies consider only women, only men 

and sometimes both) and the use of different measurements for wealth and SES. Although the 

findings are sometimes conflicting, a number of themes emerge.  

 

The first is that follow up studies were more likely to report either a null or a negative 

association between wealth status and being HIV-positive than the nationally representative, 

large cross-sectional DHS studies from different countries and some of the individual studies. 

Cross-sectional studies are snapshots at a single point in time and hence are affected by 

prevalence bias as they include prevalent cases. Individuals from highest wealth households 

are therefore more likely to survive longer than the lowest wealth household and are more 

likely to be present in the population and included in the survey. This could increase the HIV 

prevalence rates among the highest wealth individuals and these studies may be more likely to 

report positive associations (37). However, follow up studies consider incident cases and/ or 

track changes over time which helps to investigate the dynamic relationship between wealth 

status and changes in risk of HIV infection (21). 

 

Second, there was a slightly stronger wealth-gradient in HIV prevalence among women than 

men.  Mishra et al. reported that the positive association between wealth status and HIV 

prevalence tended to be stronger for women in most of the countries (27). A nationally 

representative DHS dataset from Kenya also reported a stronger positive wealth gradient 

among women than men. The adjusted odds ratios (aOR) when comparing second, middle, 
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fourth and highest with the lowest quintile were 1.4, 1.9, 2.5 and 2.6 among women (increasing 

HIV prevalence with increasing wealth) and 1.8, 1.2, 2.5 and 2.3 among men (no significant 

increase in HIV prevalence with increase in wealth), respectively (22), though the 95% 

confidence interval (CI) may overlap. This suggests that women in the highest wealth quintile 

could have been disproportionately more vulnerable to HIV infection than men in this quintile 

(27). 

 

Third, some studies that investigated the effect of wealth on HIV incidence did not control for 

possible mediating/behavioural risk factors (28,34-36), whereas others took these into 

account(22,23,27,33). Behavioural factors such as condom use, number of sexual partners and 

other mediating factors of HIV infection are a function of SES and demographic variables of 

interest. Adjusting for confounding variables is important to assess the true association 

between an exposure and an outcome. However, including mediating variables/behavioural 

factors may lead to ‘overadjusting’ and masking of the true associations between SES 

measures and HIV status (38). A systematic review on educational attainment and HIV-1 

infection among developing countries reported that six overadjusted analyses on datasets from 

Africa and Haiti removed the apparent effect of education on the risk of HIV infection seen in 

univariate analyses (39). Thus overadjusting for behavioral/potential mediating factors may 

also have the same effect on the association between wealth and other SES measures and HIV 

status as these measures may lead to change in behavioral characteristics of individuals.  

 

Lastly, after listing the studies chronologically by study date, there was no clear temporal trend 

in the association between wealth status and HIV status. Some hypothesized that the 

association between wealth and HIV may depend on the stage of the epidemic in different 

settings. They suggested that in the early stage of the epidemic wealthier people might be more 

affected and as the epidemic matures, poorer individuals may be more affected (21,39,40). 

However the most recent large, nationally representative DHS studies in Africa in countries 

with widespread HIV transmission; indicated that the wealthiest were at highest odds of HIV 

infection.  
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Table 3 Summary of studies on the association between wealth and prevalent HIV infection 

 
1. WEALTH 

Study 

Country 

Sample 

Adjustments Associated with 
HIV infection 

Study design Key findings 

Seeley et al 1994(26) 

Uganda 

9950 

Age, sex, age-sex 
interaction, wealth-
sex interaction 

Negatively 

 

Cross-sectional Male and female heads of the poorest households were 
most likely to be HIV positive 

Kirunga et al 1997(33) 

Rakai, Uganda 

1784 

Age, sex, sex partners 
in past year, condom 
use, partner’s 
occupation risk, place 
residence, education, 
partner’s travel 

Null  population-based 
longitudinal HIV 
cohort study 

Wealth was not positively associated with HIV prevalence 

Johnson et al 2006(22) 

Kenya 

3273 women 

2941 men 

Age, gender 
(stratified analysis), 
region, marital status, 
sexual debut, religion, 
number of partners, 
alcohol use, 
education, urban 

Positively 

 

Cross-sectional 
survey, Kenya DHS 
2003 

Increased wealth was positively related to odds of HIV: the 
wealthiest women were 2.6 times more likely than the 
poorest women to be HIV positive (P=0.009) 

Mishra et al 2007(27) Age, community 
wealth, education, 

Positively Cross-sectional 
nationally 

In all eight countries, wealthier men and women tend to 
have a higher prevalence of HIV than poorer individuals. 
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Kenya (6001) 

Tanzania (10747) 

Uganda (16906) 

Malawi(5150) 

Lesotho(5043) 

Cameroon(9900) 

Ghana(9142) 

Burkina Faso(2157) 

place of residence, 
condom use, male 
circumcision, sexual 
risk taking, gender 
(stratifying factor) 

representative  DHS 
data from 2003 to 
2007  

The positive association between wealth status and HIV is 
considerably diminished when a number of underlying 
factors  and some of the behavioural and biological 
pathways are taken into account 

Lopman et al 2007(36) 

Zimbabwe 

5507 

Mobility 

Gender (stratifying 
factor) 

Education 

Negatively for 
men, null for 
women 

Longitudinal study: a 
large population based 
cohort study for 3 
years 

HIV incidence was associated with poverty among young 
men between 1998 and 2003, no such trend among women. 
Largest decrease in HIV prevalence among the top third 
wealth tercile.  

Hargreaves et al 2007(34) 

Limpopo South Africa 

1967 

Age, marital status, 
migrancy status, 
educational 
attainment, gender 
(stratifying factor) 

Null  Cohort study between 
2001-2004 

No association  

Bärnighausen et al 
2007(35) 

KwaZulu-Natal, South 
Africa 

3325 

Age  

Sex 

Migration status 

Partnership status 

Place of residence  

Positively  

 

A longitudinal HIV 
surveillance and a 
linked demographic 

surveillance in a poor 
rural community  

Members of households that fell into the middle 40% of 
relative wealth had a 72% higher hazard of HIV acquisition 
than members of the 40% poorest households (P=0.012).  
However, per capita household expenditure did not 
significantly affect HIV incidence (P=0.669). 
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Rathavuth et al 2008(23) 

Ethiopia 

3037 men 

4358 women 

Age, gender 
(stratifying factor), 
marital status and 
others, education. 
occupation, place of 
residence 

Positively- for 
women 

Null-for men 

 

 

Cross-sectional survey 
(EDHS 2005) 

Household wealth was positively associated to risk for HIV 
among women: women living in the wealthiest 20 percent 
of the households were about 7 times more likely to be HIV 
positive than those in the poorest households (aOR= 6.60; 
95% CI =0.90-48.54).  Not associated among men 
(aOR=0.81; 95% CI=0.16-4.20) 

Fortson 2008(28) 

Burkina Faso(7530) 

Cameroon(10195) 

Ghana(11554) 

Kenya(6188) 

Tanzania(10743) 

Age, gender, sector of 
residence, region of 
residence 

Mixed across 
countries: null in 
Cameroon and 
Kenya, positively 
in Tanzania and 
Burkina Faso and 
negatively in 
Ghana  

Nationally 
representative DHS 
data: Cross-sectional 

Estimates of the wealth gradient in HIV vary substantially 
across countries and are sensitive to the choice of measure 
of wealth 

Msisha et al 2008(24) 

Tanzania 

7515 

Age, religion, place 
of residence, marital 
status, gender 
(stratifying factor), 
occupation, education 

Positively 

 

 

Cross sectional, large 
nationally 
representative HIV 
indicator survey 2003-
2004 

Individuals in the highest quintile of standard of living 
(wealth) had increased odds ratio (OR) of being HIV-
positive (male: aOR=2.38, 95% CI=1.17-4.82; female: 
aOR= 3.74; 95% CI 2.16–6.49). 

Mermin et al 2008(25) 

Uganda 

21359 

Sex, age, region, 
number of sex 
partners, history of 
STDs, history of 
HSV-2 infection, 
circumcision  

Positively  Cross-sectional  Those with highest wealth index were 1.5 time more likely 
to be HIV positive compared to the lowest (aOR=1.5; 
95%CI=0.8-2.7). However there was no significant 
difference between lowest and the middle wealth quintiles 
(aOR=1.1; 95%CI=0.7-1.9).  

Babalola et al 2011(29) 

13 African countries age 
15-19 years 

Circumcision status, 
number of sex 
partners, condom use, 
education, marital 

Positively Pooled analysis of 
DHS data: cross-
sectional 

Wealth and HIV status was associated for women, but not 
for men. 
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status, gender 
(stratifying factor), 
place of residence  

Magadi et al 2011(30) 

20 countries of SSA 

Age, religion, gender 
(stratifying factor), 
circumcision, media 
exposure, HIV/AIDS 
exposure, marital 
status, education, 
urban residence, age 
at first sex, contextual 
factors-region and 
country 

Positively  Demographic and 
Health Surveys 
conducted during 
2003-2008: Cross-
sectional 

Overall, HIV prevalence was higher among those the 
middle or richer households. 

Asiedu et al 2012 (31) 

Lesotho (6272) 

Malawi (7018) 

Swaziland (9527) 

Zimbabwe (15874) 

Gender, place of 
residence, marital 
status, age, education 

Mixed 

 

Nationally 
representative DHS 
data: Cross-sectional 

Wealth: no association for Lesotho and Zimbabwe, 
positively in Malawi and negatively in Swaziland. 

Magadi 2012(32) 

20 countries of SSA 

Age, gender, religion, 
sex of household 
head, non-condom 
use with non-spousal 
partner, multiple sex 
partners, marital 
status, age at first sex, 
education  

 

Negatively in 
urban 

Positively in rural 

Demographic and 
Health Surveys 
conducted during 
2003-2008: cross-
sectional 

The urban poor in SSA have significantly higher odds of 
HIV infection than their urban non-poor counterparts, 
despite poverty being associated with a significantly lower 
risk among rural residents. The urban-poor have on average 
14% higher odds of being HIV positive compared to their 
non-poor counterparts and rural poor have 16% lower  odds 
of HIV prevalence.  
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3.4.2 Association between education and HIV status 

Education is one of the most widely used proxy measures of SES and can be used to predict 

health independently of income/wealth (21). The ability to process and access information is 

one of the mechanisms through which education may affect HIV status. Access to HIV 

prevention strategies and messages may increase condom use, which may reduce the risk of 

HIV (39). However, this effect may be offset by having multiple sexual partners among the 

more educated group of the population (41), which has also been highly cited as one of the 

main risk factors for higher HIV prevalence among wealthier individuals (21,27).  

 

Different studies have reported conflicting results on the effect of education. Thirteen cross-

sectional studies and five cohort studies and longitudinal studies assessed the association 

between education and/or school attendance and HIV infection. Of the cross-sectional studies, 

eight studies used data from a single country whereas the rest used datasets from many 

countries. Of the eight single-country cross-sectional studies, four studies reported a higher 

levels of education were associated with lower odds prevalent HIV infection, two studies 

reported a negative association and two studies reported no association.  Five multi-country 

studies reported mixed findings on the association between education and HIV prevalence.  

DHS datasets from five countries reported an increase in the odds of HIV infection in four 

countries (Cameroon, Kenya, Tanzania and Ghana) and no association in Burkina Faso (28).  

However, the same dataset analysed by De Walque et al (41) reported that education was not 

associated with HIV status. DHS datasets from four countries were also analysed by Asiedu 

et al (31) and reported mixed findings across countries: a positive association in Malawi, a 

negative association in Zimbabwe and Swaziland and no association in Lesotho. Magadi et al 

(30) also analysed DHS datasets from 20 SSA countries and reported that women with 

primary-level education were at highest odds of being HIV positive compared to women with 

no education. A pooled analysis of DHS datasets of 20 SSA countries suggested that the 

relationship between education and HIV status differed by place of residence: higher levels of 

education were associated with lower odds of prevalent HIV infection in urban areas, but 

higher levels of education were associated with higher odds of prevalent HIV infection in rural 

areas (32). Of five prospective studies, one reported higher levels of education were associated 

with higher risk of HIV infection (33), three reported higher levels of education were 

associated with lower risk of HIV infection (35,42,43) and one study reported higher levels of 

education were associated with lower risk of HIV infection among women and no association 

among men (34).  
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Despite methodological and contextual differences between studies, some general conclusions 

can be drawn. Earlier studies that reported increased HIV prevalence at higher levels of 

education indicated that this might be because educated individuals practice riskier behaviours 

than individuals with less education (44).  Similarly, wealthier individuals are more likely to 

report more sexual partners than poorer individuals (27,36). Wealth and education may have 

an effect on one another: having a wealthy family may determine school attendance and being 

educated may affect earning capacity (8), and wealthier individuals are more likely to be more 

educated (27) and may share some common characteristics such as risky sexual behaviours.  

 

A large number of studies found the highest HIV prevalence among people with primary level 

of education compared to people with no education (22, 32). For instance, Jonson et al(22) 

reported the highest prevalence among women with primary education after taking into 

account other variables. Though those with secondary and higher education had higher odds 

of being HIV positive, the odds were not significantly different from those with no education.  

Another study using large DHS datasets from 20 SSA countries also found that highest odds 

of HIV infection among women who had primary level of education (32). A nationally 

representative cross-sectional study in South Africa among 11,904 young women also reported 

that those who had not completed high school were more likely to be infected with HIV than 

those that completed high school (45).  This suggests that HIV prevalence may be highest 

among people with primary level of education. 

 

It is possible that education has a temporal effect on HIV prevalence. Different studies have 

found that during the early stage of the epidemic where knowledge about HIV prevention was 

low, increased schooling was either not associated with HIV infection or was associated with 

increased risk of HIV infection (40). A systematic review including 36 studies from SSA 

countries suggested either no association or the highest risk among the most educated in 

studies prior to 1996. From 1996 onwards studies reported a negative association (40). Other 

studies from 2004 onwards also reflect a shift towards a reduced relative risk of HIV infection 

among more educated individuals as the epidemic matured (39,40,58).  A systematic review 

found a more consistent decrease in HIV prevalence among highly educated groups than less 

educated groups, among whom prevalence sometimes rose while population prevalence was 

falling (40). A study in Zambia also found a significant reduction in risk of HIV infection in 

groups with higher than lower education from 1995 to 2003(42). 
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Finally, education may have a different impact on HIV prevalence in urban and rural areas. If 

education is protective in urban areas, this may indicate the maturity of HIV epidemic in most 

urban areas of SSA, while a positive association in rural areas may reflect an earlier stage in 

the epidemic. A recent analysis of large, nationally representative DHS datasets from 20 SSA 

countries reported that those with at least secondary level of education had 25% lower odds of 

HIV infection than individuals with no education among urban non-poor and the reverse 

among urban poor (32). This suggests that education may be protective among the urban 

wealthy but not the urban poor. Smith et al (44) reported that HIV prevalence increased with 

education in rural villages but not in main centres and trading villages. 
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Table 4 Summary of studies on the association between education and HIV status 

 
 

 

1. EDUCATION/SCHOOL ATTENDANCE 

Study 

Country 

Sample 

Adjustments Associated with 

HIV infection 

Study design Key findings 

Dallabetta et al 1993(48) 

Malawi 

6600  

Age, current STD, 

more than one sexual 

partner, history of STD 

Positively  Cross-sectional  Those with greater than 8 years of schooling were 2 times 

more likely to be HIV positive (aOR=2.23; 95%CI=1.93-

2.56). 

Kirunga et al 1997(33) 

Rakai, Uganda 

1784 

Age, sex, sex partners 

in past year, condom 

use, partner’s travel, 

place of residence, 

occupation, wealth  

Positively 

 

population-based 

cohort study 

Level of education was positively associated with HIV 

status. Those with secondary and plus educational level 

were 3 times higher risk of HIV infection compared to 

those with no education (aOR=2.88; P=0.008) 
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Smith et al 1999(44) 

Rural Uganda 

1397 men 

1705 women 

Demographic and 

behavioural variables 

Positively  cross-sectional 

analysis of a 

population-based 

cohort 

Educational attainment is a significant predictor of HIV risk 

in rural Uganda, in part because of risk behaviours and 

other characteristics among better educated individuals 

Abebe et al 2003(49) 

Ethiopia 

72000 

Age, region, marital 

status, occupation, 

religion 

Positively Cross-sectional study (Higher) level of education in rural recruits was associated 

with HIV infection. Those with grade 7-12 were 2 times 

higher odds of HIV infection compared to no education 

(aOR=1.8; 95%CI=1.5–2.0). 

De Walque et al 

2005(43) 

Masaka, Uganda 

 

Age, gender, marital 

status, wealth 

Negatively after 

follow up 

Population-based 

cohort between 

1989/1990 and 

1999/2000,  

At the beginning of follow up, educational attainment was 

associated with higher risk of HIV before adjusting for age. 

However, educational attainment was associated with less 

risk of HIV at the end of follow up. 

Johnson et al 2006(22) 

Kenya 

3273 women 

2941 men 

Age, gender (stratified 

analysis), region, 

marital status, sexual 

debut, religion, number 

of partners, alcohol use, 

Positively 

 

Cross-sectional 

survey, Kenya DHS 

2003 

Those with primary education are nearly twice as likely to 

be HIV-positive as those with no education for women; 

although the odds for being HIV-positive are higher for the 

secondary and higher education categories, they are not 

significantly different than those for people with no 
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place of residence, 

wealth 

education. However, there was a positive-education in HIV 

prevalence among men. 

Michelo et al 2006(42) 

Zambia 

2989 (1995)  

3506 (1999)  

4442 (2003) 

Age, gender (stratifying 

factor), place of 

residence (stratifying 

factor) 

Negatively  Longitudinal analysis 

of cross-sectional 

surveys 

There was a universal shift towards reduced risk of HIV 

infection in groups with higher than lower education in both 

sexes among urban young in men and in women. A similar 

pattern was observed in rural young men but was less 

prominent and not statistically significant in rural women 

Hargreaves et al 

2007(34) 

Rural SA 

916 Men 

1003 Women 

Age and other 

confounders, gender 

(stratifying factor) 

Negatively Cross-sectional survey 

of unmarried young 

adults  

Attending school was associated with lower-risk sexual 

behaviours and, among young men, lower HIV prevalence. 

Secondary school attendance may influence the structure of 

sexual networks and reduce HIV risk. 

Bärnighausen et al 

2007(35) 

KwaZulu-Natal, South 

Africa 

3325 

Age, sex, migration 

status, partnership 

status, place of 

residence  

 

Negatively 

 

A longitudinal HIV 

surveillance and a 

linked demographic 

surveillance in a poor 

rural community  

Educational attainment significantly reduces the hazard of 

becoming infected with HIV in a poor rural community in 

South Africa. 
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Hargreaves et al 

2007(50) 

Limpopo, South Africa 

1967 

Age, marital status, 

household wealth, 

migration status, 

gender(stratifying 

factor) 

Null for men 

Negatively for 

women 

A cohort study 

conducted between 

2001 and 2004 

During the follow up, HIV incidence was not associated 

with SES among men, but among women infections 

occurred fastest among the least educated. HIV sero-

conversion was lower among more educated women than 

with no education. 

Rathavuth  et al 

2008(23) 

Ethiopia 

3037 men 

4358 women 

Age, gender (stratifying 

factor), marital status 

and others, occupation, 

wealth, place of 

residence 

Null  

 

 

Cross-sectional survey 

(ED 

HS 2005) 

Increasing education was also associated with HIV 

prevalence, but not statistically significant. 

Msisha et al 2008(24) 

Tanzania 

7515 

Age, religion, place of 

residence, marital 

status, gender 

(stratifying factor), 

standard of living, 

occupation  

 

Null  Cross sectional, large 

nationally 

representative HIV 

indicator survey 2003-

2004 

No marked association was found between increasing 

education and HIV seroprevalence for men and women. 

Pettifor et al 2008(45) Age, age difference 

between partners, self-

Negatively  A nationally 

representative 

Young women who had not completed high school were 

more likely to be infected with HIV compared with those 
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South Africa 

11904 women 

reported, vaginal 

discharge, ever being 

pregnant, age of coital 

debut, estimated HIV 

prevalence of their 

partner 

household survey of 

sexual behaviour and 

HIV testing in 2003 

that had completed high school (aOR=3.75; 95% CI= 1.34–

10.46) 

Fortson  2008 (28) 

Burkina Faso(7530) 

Cameroon(10195) 

Ghana(11554) 

Kenya(6188) 

Tanzania(10743) 

Age, sex, sector of 

residence, region of 

residence  

Mixed across 

countries 

Positive – 

Cameroon, 

Ghana, Kenya, 

Tanzania; Null-

Burkina Faso 

Nationally 

representative DHS 

data: cross-sectional 

Positive education gradient in HIV infection, showing that, 

up to very high levels of education, better-educated 

respondents are more likely to be HIV-positive. Adults with 

six years of schooling are as much as 50% more likely to be 

infected with HIV than those with no schooling.  

De Walque 2009(41) 

Burkina Faso, 

Cameroon, Ghana, 

Kenya, Tanzania 

Age, region, ethnicity, 

earth floor (wealth) 

Null Nationally 

representative DHS 

data: cross-sectional 

Education is not positively associated with HIV status, but 

is a predictor of other risk and protective factors. 

Magadi et al 2011(30) Age, religion, 

circumcision, media 

Positively for 

primary level 

Demographic and 

Health Surveys 

Across countries in sub-Saharan Africa, the 
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20 countries of SSA exposure, HIV/AIDS 

exposure, marital 

status, age at first sex, 

wealth, place of 

residence 

education and null 

for secondary and 

more compared to 

no education. 

conducted during 

2003-2008. 

Highest risk of being HIV positive is observed among 

women who have primary-level education compared to 

those with no education 

 

Magadi 2012(32) 

20 countries of SSA 

Age, gender, religion, 

sex of household head, 

condom use with non-

spousal partner, 

multiple sex partners, 

marital status 

Age at first sex 

Negatively in 

urban non-poor 

and positively in 

urban-poor 

Demographic and 

Health Surveys 

conducted during 

2003-2008. 

Among the urban poor, those with at least secondary level 

education have on average a 25% higher odds of being HIV 

positive than their counterparts of similar characteristics 

with no formal education (aOR=1.25, 95%CI=1.05-1.48), 

while among the urban non-poor, the odds are on average 

25% lower (aOR=0.75, 95%CI=0.61-0.92). 

Asiedu et al 2012(31) 

Lesotho (6272) 

Malawi (7018) 

Swaziland (9527) 

Zimbabwe (15874) 

Gender, place of 

residence, marital 

status, age, wealth 

 

Mixed 

 

Nationally 

representative DHS 

data: cross-sectional 

Estimated marginal effect of education for an average adult 

was negatively associated with HIV prevalence for 

Zimbabwe and Swaziland and positively in Malawi and no 

association in Lesotho. 
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3.4.3 Place of residence: urban-rural differences in HIV status 

Place of residence was identified as a major determinant of HIV transmission in all of the 

studies reviewed. People living in urban areas were at increased risk of HIV infection 

compared to their rural counterparts in cross-sectional and longitudinal studies as well as in 

demographic and health surveys. In 20 SSA countries, living in rural areas was associated with 

far lower odds of HIV prevalence than in urban areas (30).  Urban HIV prevalence rates in 

Ethiopia were almost seven times the rural estimates (4.2% in urban areas and 0.6% in rural 

areas) (3). A study using a large, nationally representative DHS dataset from Ethiopia also 

found 60% lower adjusted odds of HIV infection among rural women than urban women (23).  

 

Different mechanisms are suggested to explain the increased HIV prevalence in urban 

compared with rural areas. A study in Kenya suggested that the high prevalence in urban areas 

was due to the dense population. Individuals living in urban areas may engage in many sexual 

networks, in turn increasing their risk of being infected (46). The urban poor were more likely 

than their rural counterparts to have an early sexual debut and a greater incidence of multiple 

sexual partnerships, which may increase their risk of HIV infection (46). Reasons for engaging 

in risky sexual behavior may include high unemployment, unstable wages and financial 

insecurity (46). Individuals with similar lifestyles including sexual practices are likely to 

associate with one another and membership in a large sociometric risk network has been 

identified in other cities as a predictor of serostatus and future risk for HIV infection (47). 
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Table 5 Summary of studies on the association between HIV prevalence and place of residence 

 

PLACE OF RESIDENCE (Urban versus Rural) 

Study 

Country 

Sample 

Adjustments Associated with 
HIV infection 

Study design Key findings 

Kirunga et al 1997(33) 

Rakai, Uganda 

1784 

Age, sex, sex partners in 
past year, condom use, 
partner’s travel, 
education, wealth, 
occupation 

Positively 

 

population-based 
longitudinal HIV 
cohort study 

Urban residence was positively associated with HIV status. 
Staying in trading centre and trading village increases the 
odds of HIV infection compared to staying in rural village 
(p=0.019). 

Johnson et al 2006(22) 

Kenya 

3273 women 

2941 men 

Age, gender (stratifying 
factor), region, marital 
status, sexual debut, 
religion, number of 
partners, alcohol use 

Positively, but 
marginally 
insignificant 

 

Cross-sectional 
survey, Kenya DHS 
2003 

Rural residence did not exert a protective effect on the risk 
of contracting HIV among women, and did so only weakly 
among men. 

 

Dodoo et al 2006(46) 
Kenya-women 
Pooled data from 3 DHS (1989, 
1993,1998) 

Wealth Positively Quantitative cross-
sectional and 
qualitative surveys. 

The urban poor are significantly more likely than their rural 
counterparts to have an early sexual debut and a greater 
incidence of multiple sexual partnerships. Hence living in 
urban areas may be a factor for HIV infection. 

Bärnighausen et al 2007(35) 

KwaZulu-Natal, South Africa 

3325 

Age, sex, migration 
status, partnership status 

Positively  A longitudinal study Urban residence was associated with a 65% increase in the 
hazard of HIV sero-conversion (p = 0.012). 
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Rathavuth  et al 2008(23) 

Ethiopia 

3037 men 

4358 women 

Age, gender (stratifying 
factor), marital status, 
education, occupation, 
wealth and others 

Positively for 
women 

 

 

Cross-sectional survey 
(EDHS 2005) 

The adjusted odds of HIV infection among rural women 
were lower than the odds of HIV infection among urban 
women (aOR=0.40; 95%CI=0.14-1.13), but not among 
rural men (aOR=0.93; 95%CI=0.20-4.30). 

Mermin et al 2008(25) 

Uganda 

21359 

Sex, age, wealth 

region, number of sex 
partners, history of 
STDs, history of HSV-2 
infection, circumcision  

Positively  Cross-sectional  Those who reside in urban areas were 1.6 times more likely 
to be HIV positive compared to the rural residents 
(aOR=1.6; 95%CI=1.0-2.5).  

Magadi  2011(30) 

20 countries of SSA 

Age, Religion 

Circumcision 

Media exposure 

HIV/AIDS exposure 

Marital status 

Age at first sex 
Education 

Wealth  

Positively  Demographic and 
Health Surveys 
conducted during 
2003-2008. 

Individuals living in rural areas have 34% less odds of HIV 
prevalence compared to urban residents (aOR=0.66; 
95%CI=0.59-0.73) 

Asiedu et al 2012(31) 

Lesotho (6272) 

Malawi (7018) 

Swaziland (9527) 

Zimbabwe (15874) 

Gender  

Place of residence 

Marital status 

Age 

Wealth 

Education  

Positively Nationally 
representative DHS 
data  

Respondents who live in urban areas have a higher 
likelihood of infection than those who reside in rural areas.  
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4 Conclusion and gaps for future 
research 
The studies reviewed suggest that SES measures such as education, wealth (or income), and 

place of residence may impact on HIV prevalence.  Generally, the evidence on associations 

between wealth, education and HIV status was mixed and sometimes conflicting. At the global 

level, an inverse relationship between SES and HIV prevalence has been well established. In 

contrast, in SSA the associations vary across countries, populations and gender, and the 

reasons of this heterogeneity are largely unknown. It is likely that such studies are context-

specific as no universal relationship emerges from the studies reviewed. In contrast, being 

resident in an urban area was strongly associated with increased HIV prevalence and risky 

sexual practices in all studies  

 

The relationship between SES and HIV is dynamic and may change over time. In this context, 

producing timely evidence and tracking changes over time could play a vital role in informing 

national HIV prevention programs. Contextual factors (unmeasured variables) may modify the 

effect of SES measures on HIV prevalence in any given society. Hence generating context-

specific evidence plays an important role in the development of effective interventions.  

 

Most importantly, in order to prevent the spread of HIV in SSA, epidemiological research 

aimed at the identification of upstream and downstream determinants of HIV prevalence has 

relevance from a public health perspective. However, this kind of research is extremely 

scarce in low-resource settings, and there is a need to generate more evidence. 
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1 Introduction 
Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) 

remains one of the major public health problems worldwide. Globally 34 million people were 

living with HIV/AIDS in 2011, of which 69% were from sub-Saharan Africa (SSA)(1). 

Compared with other SSA countries, Ethiopia has a relatively low HIV prevalence with a 

national estimate of 1.5% in 2011 (2). With an estimated total population of 91.73 million, 

approximately 1.2 million people were living with HIV/AIDS in Ethiopia, which is about 5% 

of the total burden in SSA (2).  

Socioeconomic status (SES) influences many health outcomes. Compared with those with 

higher SES, countries and individuals with lower SES have higher morbidity and mortality 

from many health conditions such as malnutrition, malaria and sexually transmitted infections 

(STIs)(3). This correlation also holds for HIV/AIDS at the global level. Wealthier countries 

tend to have higher HIV prevalence within SSA, but the evidence on SES and HIV prevalence 

is conflicting at the individual level (4). This may be partly due to the fact that SES is complex 

and difficult to compare across countries, particularly as different measures are used in 

different studies. Two of the most common SES measures, wealth/income and education, have 

been found to be major determinants of HIV prevalence in SSA. For example, in numerous 

large Demographic and Health Surveys (DHSs) from several countries across SSA, HIV 

prevalence increased with household wealth (3,5,6). In contrast, studies on the effect of 

education on HIV prevalence have produced mixed results ranging from a positive association 

(an increase in HIV prevalence with increasing education)(7,8)  to no association (6,9) or  an 

inverse association. (10-12). Finally, numerous studies in SSA have reported a higher HIV 

prevalence in urban than in rural areas (13-15).  

Ethiopia is a low-income country. Thirty nine percent of its population live below the national 

poverty line (under 1.25USD a day)(16). The population is young: approximately 65% are 

below the age of 15 years and the median age of the total population is 17 years. Generally the 

level of education and employment is low (17).The Ethiopia Demographic and Health Survey 

(EDHS) 2011 reported that only 39% of women and 49% of men completed primary school, 

and 52% of women and 38% of did not attend school (17). The country’s economy depends 

mainly on agriculture and over 80% of the people live in rural areas. The wealth distribution 

is relatively even with a Gini coefficient of 30%. In recent years urbanization has been rapid. 

Despite the presence of these determinants of HIV prevalence, few studies have investigated 
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the influence of such factors on HIV prevalence in Ethiopia, probably due to the low HIV 

prevalence and limited resources. 

There is, however, a need to generate epidemiologic evidence on the impact of SES on HIV 

prevalence in specific country settings. Such studies would inform strategies for successful 

prevention and control of HIV/ADS. This study investigated the association between 

household wealth and HIV prevalence among adults (15-49 years old) in Ethiopia. The 

hypothesis was that household wealth was positively associated with HIV prevalence after 

taking into account other SES and demographic variables.  

2 Methods  
2.1 Study Population  

 
The study used nationally representative population-based cross-sectional study data collected 

as part of the 2011 EDHS.  A total of 17,817 households were selected (17). The response rate 

was 98% with 16,702 households participating.  Ninety-five percent of eligible women and 

89% of eligible men participated. Overall, 86% of all who were eligible for HIV testing were 

interviewed and consented to HIV testing (89% for women and 82% for men). A total of 

28,532 adults aged 15-49 years who consented, were interviewed, tested for HIV and had data 

on household wealth, were included in this analysis. Men aged 50-59 years were excluded 

from the analysis for the purpose of comparing men with women as data collected 

during the survey were only on women age 15-49 years. Of these, 15,517 were women 

and 13,015 were men. 

 2.2 HIV Testing procedure  

The testing algorithm included testing all blood samples on the first ELISA assay test, the 

Vironostika® HIV Uni-Form II Plus O (Biomerieux). All positives were subjected to a second 

ELISA, the Murex HIV Ag/Ab Combination. If the first and second tests were discordant, a 

third confirmatory test, the HIV 2.2 western blot (DiaSorin), was conducted to resolve the 

discordance. When the western blot results were indeterminate, the sample result was recorded 

as indeterminate. 

2.3 Potential confounders (demographic and socioeconomic variables) 
 

Demographic variables included in the analysis were age, gender, place of residence, religion 

and marital status. Socioeconomic variables included were educational level, literacy, 
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occupation and household wealth. Of the five variables that were used to measure education, 

education level only was included in the modeling as all these variables had the same 

correlation with the outcome. Educational level is classified in to four categories in Ethiopia: 

none, primary, secondary and higher education.  Primary education indicates schooling from 

grades 1-8 and secondary from grades 9-12. Higher education indicates educational level from 

diploma to doctor of philosophy; which is provided by post-secondary institutions such as 

colleges, universities, polytechnics, etc. The other socioeconomic status (SES) variable, 

occupation, was excluded because of very strong collinearity with urban/rural residence. 

2.4 Household wealth 

The DHS data did not include information on income or expenditure, but information on 

several items that measure household ownership of consumer durables was collected. These 

included ownership of a television and a bicycle; material used for housing construction; and 

the availability of material amenities such as electricity, source of drinking water and type of 

toilet facility, which were generally correlated with household wealth status. Household 

wealth assets are an indication of the ability to meet emergencies or to absorb economic shock 

(18). Household wealth has been used in many DHSs and other country level surveys to 

indicate inequalities in household characteristics, in the use of health and other services, and 

in health outcomes (19). A household level wealth index has been constructed using household 

asset data via a principal components analysis (PCA) (17). 

2.5 Potential confounding and mediating factors  

Potential confounders of the association between wealth and HIV infection that were taken 

into account were age, gender, place of residence, religion, marital status and educational 

level (Figure 1). 

Mediating factors are either protective or risk factors that lie in the causal pathway between an 

exposure and an outcome (Figure 1) (3).  Potential mediating factors in this study included 

condom use during last sex with most recent partner in the last 12 months, history of sexually 

transmitted infections in the last 12 months, number of recent sexual partners in the last 12 

months and during the respondent’s lifetime and circumcision status (men only). 

2.6 Data analysis 

Data were analysed using Stata Version 12.0 (Stata Corporation, College Station, USA). All 

analyses accounted for the complex survey design based on individual-level weights that 

incorporated sample selection, non-response and post-stratification factors. The household 
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weight for a particular household is the inverse of its household selection probability 

multiplied by the inverse of the household response rate of its household response rate group. 

The individual weight of a respondent’s case is the household weight multiplied by the inverse 

of the individual response rate of her individual response rate group. The final sampling 

weights (both household and individual weights) were normalized in order to give the total 

number of unweighted cases equal to the total number of weighted cases at the national level. 

The normalized weights are relative weights which are valid for estimating means, proportions 

and ratios, but not valid for estimating population totals and for pooled data. The sampling 

weights for HIV testing were calculated in a similar way, but the normalization of the 

individual sampling weights was different compared to the individual survey weights. The 

HIV testing weights were normalized for women and men together at the national level, so 

that the HIV prevalence calculated for all adults (women and men) are valid. Individual 

weights were used to compare those who did and did not consent for HIV testing. HIV weights 

were used for the rest of the analysis to produce nationally representative results.  

The associations between different factors and HIV prevalence were examined using 

descriptive, univariate and multivariate statistical analyses. Descriptive statistics were 

generated for categorical variables (proportions) and continuous variables (means). 

Confounding factors were stratified by HIV status and household wealth status, and mediating 

factors stratified by HIV status. Differences in categorical variables by HIV status were 

assessed using Pearson’s chi-square statistic. For continuous variables, means were compared 

using the two-sample t-test by HIV status and the chi-square test for trend among the categories 

of the household wealth index. Logistic regression models were developed to assess crude and 

adjusted associations between household wealth and HIV status, using HIV-negative 

individuals as the comparison group. Odds ratios and 95% confidence intervals (CIs) were 

calculated. The final model included all confounding factors to minimize known confounding 

of the association between household wealth and HIV prevalence.  

 

 

 

 

 

 



 

6 | P a g e                                                        A r t i c l e  
  

Figure 1 Association between wealth status and HIV prevalence: a conceptual framework (adapted from 

Mishra et al (3) 

Social and Epidemiologic context 

  

  

 

 

 

  

  

Seven percent of the EDHS respondents did not consent to be tested for HIV. Table 2A 

describes the characteristics of respondents who were tested versus those who were not. Those 

who were from better off households, males, and had less education were less likely to have 

been tested.  To adjust for differential probabilities of selection within households, differential 

non-response and residual discrepancies between the sample and the population on a profile 

of census demographic and geographic variables, sampling weights were used during all 

analyses. 

Potential mediating factors were not included in the models as they were considered to lie in 

the causal pathway between household wealth and HIV status since adjusting for mediators 

removes the indirect effect and we could not estimate the total effect of wealth on HIV status. 

As the aim of mediation analysis is to identify the total effect of wealth on HIV status  which 

is the effect of wealth that acts through a given set of mediators of interest (indirect effect) and 

the effect of the exposure unexplained by those same mediators (direct effect). As the objective 

of the study was to describe the unadjusted and adjusted effect household wealth and other 

confounders on HIV prevalence, formal mediation analysis was not conducted.  

A simple analysis was done to compare those who consented for HIV testing with the total 

DHS sample and stratified analysis to assess gender-specific associations between household 

wealth and HIV status.  

Underlying factors Mediating factors Outcome 

Sexual Behaviour 
Sexual debut 
Multiple sexual partners 
Concurrent partners 
Non-regular partners 
Partner faithfulness 

 

 
 
Wealth 
Age 
Sex/gender 
Religion 
Urban/rural residence 
Education 
Occupation 
Marital status 
HIV knowledge and 
attitudes 
 

 
 
 

 

Transmission cofactors 
Other STI (genital ulcer 
and discharge) 
Male circumcision 

 

Other risk factors 
Condom use 

 

HIV status 



 

7 | P a g e                                                        A r t i c l e  
  

The study was approved by the University of Cape Town, Faculty of Health Sciences Human 

Research Ethics Committee (HREC REF: 298/2013).   

3 Results  
A total of 28 532 participants were eligible for inclusion, of which 540 (2%) participants tested 

HIV positive (Table 1). The HIV prevalence in the population aged 15-49 years was 1.47% 

(95% confidence interval (CI): 1.25%; 1.68%), sample weighting was considered. The mean 

age of the sample was 29 years (95% CI 28-29). Participants were predominantly 15-39 years 

old, female and living in rural areas. Eighty-five percent of participants had no education, or 

had only attended primary school. Unemployment was high (25%) and agriculture was the 

most common form of employment. Household wealth was fairly evenly distributed in the 

total and HIV negative population, but three-quarter (68%) of the HIV positives fell into 

highest wealth quintiles when stratified by HIV status. 

Comparison of those who did and did not have HIV test shows that those who are tested and 

not tested for HIV were similar in respect of most of the variables except for (a) a higher 

proportion of people in the highest wealth quintile among those not tested (46%) than tested 

for HIV (24%) and (b) a lower proportion from rural areas (57%) among those not tested than 

those tested for HIV (78%) (Table 2A). Those who were excluded thus differed in wealth and 

urban/rural status from those who were included. We were thus unable to compare them with 

regard to the outcome (HIV status). These may have led to differential or non-differential 

selection bias with an unpredictable effect on true measure of association. 

Table 1 Confounding factors (demographic and socioeconomic status variables) stratified by HIV status 

Baseline characteristics Total (%) 

(n=28 532) 

HIV positive (%) 

(n=540) 

HIV negative (%) 

(n=27 992) 

P-Value 

Age: mean(yrs) 29.0 33.5 29.0 <0.0001 

Age Categories(yrs) 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

 

23.9 

18.0 

18.5 

12.1 

12.3 

8.1 

7.3 

 

2.0 

7.1 

25.8 

20.7 

25.3 

11.0 

8.1 

 

24.2 

18.1 

18.4 

11.9 

12.1 

8.0 

7.2 

 

<0.0001 

Gender 

Female 

Male 

 

51.5 

48.5 

 

66.9 

33.1 

 

51.3 

48.7 

 

<0.0001 
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Place of Residence 

Urban 

Rural 

 

23.0 

77.0 

 

66.8 

33.2 

 

22.3 

77.7 

 

<0.0001 

Religion 

Orthodox 

Catholic 

Protestant 

Muslim 

Traditional 

Other 

 

48.1 

1.0 

20.6 

28.3 

0.7 

1.3 

 

73.0 

1.6 

11.2 

12.6 

0.0 

1.6 

 

47.7 

1.0 

20.7 

28.6 

0.7 

1.2 

 

<0.0001 

Marital Status 

Never in union 

Married 

Living with partner 

Widowed 

Divorced 

Separated  

 

32.9 

57.1 

3.2 

1.8 

3.6 

1.4 

 

8.0 

51.1 

7.6 

15.2 

10.7 

7.5 

 

33.2 

57.2 

3.1 

1.6 

3.5 

1.3 

 

<0.0001 

Education: 

Categorical 

None 

Primary 

Secondary 

Higher 

 

 

42.0 

44.6 

8.0 

5.4 

 

 

31.2 

46.6 

17.0 

5.3 

 

 

42.1 

44.6 

7.9 

5.4 

 

 

<0.0001 

Occupation 

Not working 

Professional 

Clerical 

Sales 

Agricultural-employee 

Services 

Skilled manual 

Unskilled manual 

Other 

 

24.9 

2.8 

1.2 

13.6 

48.1 

1.1 

7.2 

1.2 

0.0 

 

21.4 

3.8 

2.3 

24.7 

15.0 

4.2 

26.9 

1.6 

0.0 

 

25.0 

2.7 

1.2 

13.4 

48.6 

1.1 

6.9 

1.2 

0.0 

 

<0.0001 

Household Wealth Index 

lowest 

second 

Middle 

Fourth 

Highest 

 

17.4 

18.6 

19.0 

20.2 

24.8 

 

4.1 

5.4 

8.8 

13.9 

68.0 

 

17.6 

18.8 

19.2 

20.3 

24.2 

 

<0.0001 

 

There were significant differences in potential confounding factors by HIV status (Table 1). 

Compared with HIV-negative participants, HIV-positive individuals were older (mean age 34 

vs. 29 years), more likely to be female (67% vs. 51%), living in urban areas (67% vs. 22%), 

widowed (15% vs. 2%) and in the highest wealth quintile (68% vs 24%). A higher proportion 

of people living with HIV had completed secondary school (17% vs 8%) and were working in 
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sales or skilled manual work than HIV-negative respondents. When household wealth among 

people living with HIV was stratified by place of residence, nearly 100% of all HIV+ 

individuals in the urban areas were in the fourth or highest quintile of wealth.  

Table 2 presents potential mediating factors by HIV status. Overall, 60% had never previously 

tested for HIV. Almost no respondents reported having used condoms or experiencing 

symptoms of an STI/genital ulcer/discharge over the past year. Compared with HIV-negative 

individuals, HIV-positive individuals were more likely to have ever tested for HIV (75% vs 

39%) and report an STI or symptoms in the last year. They also had a higher mean number of 

sex partners in the past year (1.1 vs 0.1) and total number of sexual partners (6.7 vs. 2.4).  The 

prevalence of male circumcision is high in Ethiopia (92%) and did not differ by HIV status.   

Table 3 presents the description of confounding factors stratified by household wealth index. 

Of those with the highest household wealth, 82% lived in urban areas whereas 98% of those 

with the lowest household wealth lived in rural areas. Sixteen percent of the wealthiest 

individuals compared with 64% of those in the lowest quintile had no education. Religion and 

marital status were also correlated with the wealth index; 60% of wealthiest individuals 

compared with 42% of those in the lowest quintile followed the Orthodox religion and 44% 

and 43% of the wealthiest compared to 24% and 65% of those in the lowest quintile were 

never in a union or were married respectively.  

A dose response association between household wealth and HIV prevalence was observed 

(Table 4). HIV prevalence increased with wealth particularly among the highest quintile.  

Those in the wealthiest households were 12 times as likely to be HIV positive as those in the 

poorest households (OR=12.2; 95% CI=7.12-21.0). Demographic variables including age, 

gender, place of residence and marital status were associated with HIV status in univariate 

analysis. There was a trend towards increasing prevalence with increasing age: those 35-39 

years were 25 times as likely to be HIV positive as those aged 15-19 years old  (Table 4). Men 

were half as likely to be HIV positive as women (OR=0.52, 95% CI=0.38-0.71). Those in rural 

areas were 0.14 times as likely to be HIV positive as those in urban areas (OR=0.14; 95% 

CI=0.11-0.19).  
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Table 2 Potential mediating factors stratified by HIV status 

 

Protestants, Muslims or traditional religious followers were less likely to be HIV positive than 

Orthodox followers. Those in any union had higher odds of being HIV-positive than those 

never in a union. Widowed participants had the highest odds of being HIV positive and were 

38 times as likely to be HIV positive as those who had never been in union (OR=38.33; 95% 

CI=22.65-64.85). Those who completed secondary school were 2.9 times as likely to be HIV 

positive as those with no education, whereas those with higher education did not have a 

significantly higher HIV prevalence than the reference group. 

After adjusting for confounding variables, the associations between household wealth and HIV 

prevalence were similar, but attenuated in the highest quintile.  Those households which fell 

in the highest quintile were 5 times as likely to be HIV positive as those from the lowest 

quintile (aOR=4.9 CI=2.35-10.15). Associations of HIV with older age, urban residence, 

religion and higher education all persisted but were reduced. Higher education became a 

protective factor compared to none education.  

In stratified analysis by gender, associations between higher household wealth and HIV 

prevalence persisted (Table 1A). 

 

Mediating factors Total (%) 

(N=28 532) 

HIV positive (%) 

(N=540) 

HIV negative (%) 

(N=28 532) 

P-values 

Condom use at last intercourse 

Yes 

No  

 

3.9  

        96.1 

 

21.4 

78.6 

 

3.6  

96.4 

 

<0.0001 

STI in last 12 months 

Yes  

No 

 

0.6 

99.4 

 

3.4 

96.6 

 

0.6 

99.4 

 

<0.0001 

Genital ulcer in last 12 months 

Yes 

No 

 

0.8 

99.2 

 

3.9 

96.1 

 

0.7 

99.3 

 

<0.0001 

Genital discharge in last 12 months 

Yes 

No 

 

1.5 

98.5 

 

3.2 

96.8 

 

1.5 

98.5 

 

<0.0001 

number of  sex  partners, excluding spouse, in  

  the last  12 months : mean 

0.1 1.1 0.1 0.0002 

Total lifetime sex partners: mean 2.5 6.7 2.4 <0.0001 

Respondent circumcised (men only) 

Yes 

No 

 

92.3 

7.7 

 

92.8 

7.2 

 

92.3 

7.7 

 

0.8770 

Age at first cohabitation: mean(yrs) 19.0 19.4 18.9 0.0384 
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Table 3 Demographic and socioeconomic variables stratified by wealth index 

Baseline characteristics- 

 

 

 Household wealth Index (%) 

Total Lowest Second Middle Fourth Highest P-value* 

Age: mean(yrs) 29.0 29.89 29.51 29.43 28.55 27.87 <0.0001 

Age categories(yrs) 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

 

23.93 

17.89 

18.55 

12.05 

12.15 

8.12 

7.32 

 

23.01 

14.61 

17.44 

12.48 

13.0 

9.29 

10.16 

 

22.51 

17.29 

19.04 

11.33 

13.01 

8.99 

7.83 

 

23.52 

16.98 

18.31 

12.17 

12.79 

8.30 

7.94 

 

26.61 

17.31 

18.56 

11.23 

11.53 

7.89 

6.86 

 

23.77 

21.7 

19.12 

12.85 

10.95 

6.71 

4.90 

 

<0.001 

Gender 

Female 

Male 

 

53.93 

46.07 

 

55.95 

44.05 

 

53.64 

46.36 

 

52.44 

47.56 

 

52.12 

47.88 

 

55.30 

44.70 

 

0.01 

Place of residence 

Urban  

Rural 

 

23.01 

76.99 

 

2.27 

97.73 

 

1.05 

98.95 

 

1.04 

98.96 

 

8.00 

92.00 

 

82.27 

17.73 

 

<0.0001 

Religion 

Orthodox 

Catholic 

Protestant 

Muslim 

Traditional 

Other 

 

48.05 

1.04 

20.52 

28.43 

0.75 

1.21 

 

42.01 

1.11 

20.41 

32.18 

1.93 

2.36 

 

45.34 

0.59 

20.78 

30.81 

0.84 

1.65 

 

46.19 

1.17 

20.87 

29.91 

0.58 

1.29 

 

42.51 

1.19 

23.89 

31.22 

0.52 

0.67 

 

60.14 

1.10 

17.43 

20.69 

0.18 

0.46 

 

<0.0001 

Marital Status 

Never in union 

Married 

Living with partner 

Widowed 

Divorced 

Separated 

 

32.90 

56.76 

3.24 

1.94 

3.73 

1.43 

 

24.34 

64.99 

2.98 

2.42 

4.11 

1.16 

 

27.03 

63.40 

3.10 

1.92 

3.41 

1.14 

 

28.71 

62.16 

2.91 

1.62 

3.68 

0.92 

 

36.16 

55.31 

1.78 

1.79 

3.78 

1.17 

 

43.71 

43.25 

4.94 

1.97 

3.7 

2.43 

 

<0.0001 

Education  

None 

Primary 

Secondary 

Higher 

 

42.42 

43.99 

7.99 

5.60 

 

63.97 

34.54 

1.32 

0.17 

 

55.64 

42.02 

2.04 

0.30 

 

51.00 

45.30 

2.89 

0.81 

 

37.02 

53.73 

7.16 

2.09 

 

15.53 

43.22 

21.53 

19.72 

 

 

<0.0001 
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Table 4 Univariate and multivariate models of associations between participant characteristics and HIV status  

Baseline characteristics Crude 

OR (95% CI) 

Model I* 

OR (95% CI) 

Wealth index 

Lowest 

Second 

Middle 

Fourth 

Highest 

 

1.00(ref) 

1.24 (0.58-2.65) 

1.99 (0.99-3.98) 

2.96 (1.55-5.67) 

12.23(7.12-21.00) 

 

1.00 (ref) 

1.25 (0.58-2.70) 

2.02 (1.00-4.07) 

2.75 (1.40-5.39) 

4.90 (2.35-10.15) 

Age categories 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

 

1.00 (ref) 

4.71 (2.18-10.18) 

16.78 (8.23-34.20) 

20.72 (10.13-42.41) 

25.02 (12.25-51.12) 

16.45 (7.91-34.13) 

13.33 (6.18-28.77) 

 

1.00 (ref) 

3.62 (1.62-8.06) 

11.08 (5.41-22.72) 

11.77 (5.49-25.24) 

15.58 (7.13-34.08) 

10.07 (4.56-22.23) 

6.87 (2.95-15.99) 

Gender 

Female 

Male 

 

1.00 (ref) 

0.52 (0.38-0.71) 

 

1.00 (ref) 

0.69 (0.48-1.00) 

Place of Residence 

Urban 

Rural 

 

1.00 (ref) 

0.14 (0.11-0.19) 

 

1.00 (ref) 

0.43 (0.24-0.74) 

Religion 

Orthodox 

Catholic 

Protestant 

Muslim 

Traditional 

Other 

 

1.00 (ref) 

1.03 (0.32-3.31) 

0.35 (0.23-0.55) 

0.29 (0.19-0.43) 

0.01 (0.001-0.07) 

0.86 (0.25-2.93) 

 

1.00 (ref) 

0.94 (0.33-2.69) 

0.46 (0.29-0.73) 

0.42 (0.27-0.63) 

0.02 (0.002-0.14) 

0.66 (0.10-4.26) 

Occupation 

Not working 

Professional 

Clerical 

Sales 

Agricultural-employee 

Services 

Skilled manual 

Unskilled manual 

Other 

 

25.95 

2.83 

1.26 

13.69 

46.79 

1.16 

7.09 

1.21 

0.009 

 

25.99 

0.33 

0.0076 

7.84 

61.23 

0.24 

3.84 

0.48 

0.044 

 

24.44 

0.31 

0.13 

8.04 

62.8 

0.12 

3.89 

0.25 

0.00 

 

24.52 

0.32 

0.081 

9.85 

60.59 

0.095 

4.26 

0.28 

0 

 

24.00 

1.31 

0.16 

15.05 

51.64 

0.48 

6.26 

1.10 

0 

 

29.71 

9.57 

4.75 

23.75 

10.52 

3.91 

14.53 

3.24 

0.0049 

 

<0.0001 
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Marital Status 

Never in union 

Married 

Living with partner 

Widowed 

Divorced 

No longer living together 

 

1.00 (ref) 

3.70 (2.48-5.52) 

10.12 (4.96-20.65) 

38.33 (22.65-64.85) 

12.54 (7.36-21.36) 

23.46 (12.82-42.92) 

 

1.00 (ref) 

2.09 (1.31-3.34) 

3.57 (1.74-7.31) 

18.17 (9.56-34.53) 

4.71 (2.59-8.55) 

6.04 (2.94-12.42) 

Educational level 

None 

Primary 

Secondary 

Higher 

 

1.00 (ref) 

1.42 (1.01-1.98) 

2.90 (1.81-4.64) 

1.32 (0.80-2.17) 

 

1.00 (ref) 

1.63 (1.11-2.38) 

1.86 (1.07-3.26) 

0.56 (0.30-1.02) 

* Model I adjusted for all variables shown (Age, gender, place of residence, religion, marital status, educational 

level 

4 Discussion 
This analysis of a nationally representative sample of the Ethiopian population found that HIV 

prevalence increased with relative wealth. The positive association between household wealth 

and HIV prevalence persisted but was considerably attenuated after taking into account other 

SES and demographic variables. Education was also an important socioeconomic determinant 

of HIV prevalence in Ethiopia. Increasing educational level increased odds of HIV prevalence, 

but a post school level of education became protective after adjusting for other variables.  

Other factors which increased the odds of prevalent HIV infection were being age 35-39 years 

old vs. other age groups, being female and living in urban compared with rural areas. Orthodox 

and Catholic individuals were also more likely to be HIV-positive than Muslims and 

Protestants. Widowed, divorced or married individuals compared with those never in a union 

had a higher odds of HIV prevalence.  

Our study provides additional evidence of a strong dose-response in the association between 

prevalent HIV infection and household wealth as documented in other large, nationally 

representative datasets from Demographic and Health Surveys in Kenya, Tanzania, Uganda, 

Malawi and other African countries (3,5,9). The size of these datasets, and the fact that such 

studies are nationally representative increases confidence in our findings. We found that the 

relative effect of wealth on HIV prevalence and the odds rations were comparable for men and 

women, which contradicts with other studies which have documented gender differences in 

the association (6,20,21).  



 

14 | P a g e                                                        A r t i c l e  
  

A few studies have previously reported different results, either null or a negative association 

between wealth and HIV prevalence (11,22).  The most important difference could be 

measurement of household wealth and its use in the context of Ethiopia. Household wealth in 

the Ethiopian DHS is constructed using an index based on household ownership of consumer 

durables; most of these commodities are purchased with cash in modern markets such as 

television, radio, bicycles, etc. or are related to modern lifestyle such as electricity. Traditional 

forms of wealth such as cattle and land are either not included in the index or constitute a small 

minority in the indicator variables used to form the index (23), given that more than 80% of 

the population live in rural areas. Variability in the measure of household wealth could result 

in conflicting results. Since wealth index was not measured thoroughly, this may lead to 

information bias (misclassification bias) and this may under-or over-estimate the positive 

association between prevalent HIV infection and wealth index. 

Our analysis suggests that the association between relative wealth and prevalent HIV infection 

was partially confounded by other factors such as place of residence. Relatively wealthier 

adults were more likely than poorer adults to live in urban areas where HIV was more 

prevalent. There was a 30% higher odds of HIV prevalence among adults living in urban areas 

than adults in rural areas, independent of wealth and other variables. In other countries, Monica 

et al have previously reported that the urban poor were most affected by HIV (24). In our 

study, by contrast, relatively wealthier household were more affected in urban areas than their 

poorer counterparts: more than 95% of all HIV-positives within urban areas were in highest 

wealth quintiles. In recent years there has been a high level of migration from rural to urban 

areas in Ethiopia, resulting in rapid urbanization.  More than 90% of urban residents are in the 

highest two wealth quintiles. As people move from rural to urban areas and acquire assets such 

as radio, television, electricity, etc. they would be categorised into the highest two wealth 

quintiles. This could explain the discrepancy with the study by Monica et al (24). 

Education also partially confounded the association between wealth and HIV prevalence.  The 

odds of HIV increased with increasing education and relatively wealthier individuals were 

more likely to be more educated than poorer ones, as has been documented in studies in 

Uganda, Malawi, Ethiopia and Kenya (7,8,21,22,25). More educated individuals (those with 

primary and secondary education) had higher levels of extramarital sex and earlier sexual 

debut (26), which eventually increased their risk of HIV. However for individuals who had 

higher than secondary education, education was protective after taking into account wealth 

and other variables.  Higher education may influence the structure of sexual networks and 

reduce HIV risk (27). In this study, as indicated in Table 1, about a quarter of the population 
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fell into the highest wealth quintile, whereas only 5% of the population had higher education. 

Thus the protective effect would be small in absolute terms. However an increase in the rate 

of higher education over time may have a bigger effect on HIV prevalence in the future. 

Indeed, the percentage of higher education increased from 1.4% to 4.4% among women and 

from 2.4% to 7.3% among men in 2011 compared to 2005 (17,28). 

Marital status appeared to be strongly associated with HIV status, even after adjusting for all 

other factors. Compared with those never in a union, all forms of marital status increased the 

odds of HIV prevalence. Being widowed increased the odds 18-fold. It is likely that these 

individuals had been married to partners who had died of HIV/AIDS, which would be the 

reason for the higher HIV prevalence compared to those never in a union. Gender was also 

found to be a major determinant of HIV prevalence. The higher odds of HIV prevalence among 

women compared to their male counterparts of similar characteristics underscores the 

important role of interventions aimed at addressing factors such as gender violence, inequality 

and discrimination in tackling increased women’s vulnerability to HIV infection in Ethiopia 

and other similar contexts. 

The association between wealth and HIV prevalence is likely to be mediated by behavioural 

factors, in particular risky sexual practices. It is likely that wealthier individuals with more 

education and, living in urban areas, have easier access to more sexual partners (29). In 

addition, greater social networking and the ability to use resources for transactional sex would 

contribute to the higher prevalence of HIV in wealthy urban areas (13).  Indeed we found that 

HIV-positive individuals were more likely to have had an STI in the previous year, and had 

more recent and lifetime sex partners (Table 2). Unlike other studies, this study did not adjust 

for behavioural/potential mediating factors as we were interested in the “total” effect of wealth 

on HIV infection. Most studies considered these factors as confounders and adjusted for them, 

which may be the reason for the null or negative effect of wealth on HIV prevalence due to 

over-adjustment (5,24,30).   

The strength of this study is the use of a large nationally representative sample where each 

economic stratum of the population was included and sampling weights were used to ensure 

representativeness at national and subnational levels. In addition, this survey had the highest 

response rate since the 2005 DHS.  

Non-response for HIV testing was higher among wealthier, more educated, urban adults and 

the sensitivity analysis confirmed that adults from the highest wealth quintiles, urban areas 

and adults with higher education were more likely to refuse HIV testing. This indicates 



 

16 | P a g e                                                        A r t i c l e  
  

differential non-response as these groups of adults are more likely to have increased odds of 

HIV infection. However, if there had been complete response among these groups, the positive 

association between wealth and HIV prevalence would have been even stronger. 

There are several potential limitations to be considered in interpreting the results of the study. 

As this study can only estimate the relationship between wealth and HIV status at a given 

moment in time, reverse causation requires consideration as a possible explanation for some 

results. This is likely as the study is unable to distinguish between the effect of household 

wealth on HIV status and the effect of HIV status on household wealth. If the effect of HIV 

status on wealth were taken into account, this could weaken the true estimates of association.  

In addition, the estimates of the study may be affected by the prevalence-incidence bias where 

patients with long duration prevalent HIV were more likely to be sampled in cross-sectional 

studies than HIV cases with short survival. In general, caution is needed in drawing causal 

inferences from cross-sectional studies. 

Another limitation is that mediating factors were based on self-report. Although wealth status 

and confounders were also based on self-report, reporting bias may not be a significant 

problem as reporting these may not be affected by social desirability or recall biases as most 

of variables used to construct wealth index are what the respondents possessed during the time 

of the survey. In addition, prevalent HIV infection was ascertained from another database, 

hence dependent error of wealth status-prevalent HIV infection is minimal. Dependent error 

of wealth status with respect to confounders is possible but self-reports are less likely to be 

affect by social desirability or recall biases as reporting their educational and occupational 

status does not have social undesirability and recalling their educational or occupation is not 

an issue, indicating that the error is minimal.     

In summary, our analysis shows a strong wealth-gradient in HIV prevalence, with most of the 

HIV burden in Ethiopia confined to wealthier urban areas. Therefore HIV prevention and 

treatment programs should be targeted in these areas in order to achieve greater impact. While 

HIV prevalence is low, effective prevention methods are needed to ensure that prevalence does 

not increase more generally. As urbanization increases, this may become a more serious 

challenge. The relationship between SES measures and HIV prevalence is dynamic and is 

likely to change over time. Ongoing research is necessary to track changes over time and to 

develop and implement timely intervention strategies. Moreover, the effect of household 

wealth on HIV prevalence tends to vary in urban and rural areas due to the high correlation of 

urban status and being in the upper wealth quintile. Hence future research is required to 

determine the effect of wealth in urban and rural areas.  
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7 Abstract 
Background: Evidence on the association between wealth and HIV prevalence is conflicting 

and likely to be context specific. Despite limited research on the topic in Ethiopia, the 2005 

Demographic and Health Survey reported a positive association between household wealth 

and HIV prevalence. 

Objective: This study examines the relationship between household wealth and HIV 

prevalence in 2011 taking into account the effect of a number of demographic and other 

socioeconomic status variables.  

Methods: Data from the cross-sectional, population-based 2011 Ethiopian Demographic and 

Health Survey were used.  A total of 28 532 respondents with information on HIV status and 

household wealth were included in the analysis of which 15 517 were women and 13 015 were 

men.).  The association between household wealth (measured by an index based on household 

ownership of durable assets and other amenities) and HIV prevalence was examined using 

descriptive and multivariate logistic regression methods.  

Results: The HIV prevalence for adults aged 15-49 years was 1.47%.  HIV positive 

respondents were more likely to be older, female, living in urban areas, widowed or separated, 

more educated and wealthier than those HIV negative. HIV prevalence increased with 

household wealth in a dose response relationship. Adults in the highest wealth quintile had a 

five times higher odds of HIV prevalence than those in the lowest wealth quintile, after taking 

into account other SES and demographic variables (aOR=4.90; 95% CI=2.35-10.15). 

Independently of wealth, school education and urban residence were also found to be 

significant risk factors for HIV prevalence in Ethiopia. Post school education was found to be 

protective. Gender was also found to be a major risk factor for HIV prevalence as women had 

21% higher odds of HIV prevalence compared to men after controlling for other factors.  
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Conclusion: Interventions should be tailored to address higher risk relatively wealthy urban 

areas. Considering the change in epidemiology of HIV transmission due to increase in 

awareness and use of interventions and the epidemic maturity, further research is required to 

determine dynamics of HIV transmission in each economic stratum and in rural urban areas. 
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Appendix A:  Consent Forms 
a. Household Consent Form 

Introduction and Consent 

Hello. My name is _______________________________________ and I am working with 

the Central Statistical Agency (CSA). We are conducting a national survey about various 

health issues. We would very much appreciate your participation in this survey. This 

information will help the government to plan health services. The survey usually takes between 

10 and 15 minutes to complete. As part of the survey we would first like to ask some questions 

about your household. Whatever information you provide will be kept strictly confidential, 

and will not be shared with anyone other than members of our survey team. 

Participation in this survey is voluntary, and if we should come to any question you don't want 

to answer, just let me know and I will go on to the next question; or you can stop the interview 

at any time. However, we hope you will participate in the survey since your views are 

important. 

At this time, do you want to ask me anything about the survey? 

May I begin the interview now? 

Signature of interviewer: _________________  

Date: ____________________________________ 

 

b. Individual Consent 

Informed consent form 

Hello. My name is _______________________________________ and I am working with 

the Central Statistical Agency (CSA). We are conducting a survey about health all over 

Ethiopia. The information we collect will help the government to plan health services. Your 

household was selected for the survey. The survey usually takes about 30 to 60 minutes. All 

of the answers you give will be confidential and will not be shared with anyone other than 

members of our survey team. You don't have to be in the survey, but we hope you will agree 

to answer the questions since your views are important. If I ask you any question you don't 

want to answer, just let me know and I will go on to the next question or you can stop the 

interview at any time. 
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Do you have any questions? 

May I begin the interview now? 

Signature of interviewer: ___________________  

Date: _____________________________________ 

 

Appendix B: Ethical Approval Letters 
a. Ethical approval letter to conduct EDHS 
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b. Approval  letter to use EDHS 2011 raw data (translation below) 
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Translation of the above letter 

To Ethiopian Central Statistics Agency 

Addis Ababa 

Subject: Request for the 2011 Ethiopian Demographic and Health Survey data 

Mr. Meseret Aseffa Yenehun, who is staff of the organization (Ministry of Health), is doing 

his Postgraduate Degree in Public Health Epidemiology at the University of Cape Town, Cape 

Town, South Africa and he has planned to conduct his dissertation using Ethiopian 

Demographic and Health Survey 2011. 

This is therefore to kindly request your organization to give the raw dataset of Ethiopian 

Demographic and Health Survey 2011. 

Sincerely yours, 

Signature 

Mihret Hiluf Nigussie 

Agrarian Health promotion and Disease  

Prevention Directorate Director 

CC: 

 Agrarian Health promotion and Disease Prevention Directorate 

Ministry of Health 

 Mr. Meseret Aseffa Yenehun 
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c. Letter of approval from UCT Research Ethics Committee 
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Appendix C 

 

Instructions for authors: Tropical Medicine & International Health  

  

 

From Tropical Medicine and International Health Journal website: 

        http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-

3156/homepage/ForAuthors.html, accessed 30/11/2013 
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GENERAL POINTS 

We welcome original research papers, reviews, short communications and editorials. 

We do not publish case reports, small case series, or book reviews. Authors of case reports are 

encouraged to submit to the open access journal Clinical Case Reports 

(www.clinicalcasesjournal.com), which aims to directly improve health outcomes by 

identifying and disseminating examples of best clinical practice. 

 We will not publicise studies that make use of data, infrastructure or personnel in a foreign 

country without involving at least one scientist from that foreign country as an author. 

 TMIH is a peer-reviewed journal. After initial screening, which takes only a few days, 

manuscripts are sent to at least two referees. If appropriate, a statistical reviewer is involved. 

On average, we will report back to authors within 6-8 weeks with a first decision. 

 Authors do not incur page charges. We copy-edit each accepted paper for conciseness. Poor 

English does not prevent acceptance provided the paper's content is of high scientific quality. 

 Word limits 

Our guidance is a word limit of 3,500 for the main body of the manuscript, and while we are 

strict about concise writing, we will allow authors to exceed this where necessary for large-

scale studies, studies with multiple outcomes being reported, randomised trials and reviews. 

 Reviews 

We have a preference for systematic reviews but will also consider other reviews in areas 

where these are more appropriate. Reviews are published with free immediate Open Access 

from the journal’s homepage (www.tmih.com). 

 Short contributions 

Accepted short papers containing de novo science will be published as Short Communications; 

short contributions in response to papers previously published in TMIH will appear as Letters 

to the Editors. Short Communications should be no longer than 1500 words. They must have 

an abstract and references, but the main body of the text does not have to follow the 

Introduction - Method - Results - Discussion (IMRD) format. 

 Editorials 

http://www.clinicalcasesjournal.com/
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Editorials are short opinion papers. They have a length limit of 1,500 words including the 

references. Editorials are published with free immediate Open Access from the journal’s 

homepage (www.tmih.com). 

 Supplements 

TMIH welcomes coverage of international meetings whose published research or policy 

resolutions are relevant to the fields of tropical medicine and international health. The 

proceedings of conferences, encompassing full papers or abstracts and possibly introductory 

comments to their various sections, can be published as supplements for a page charge. Full-

text reproductions of conference contributions will be refereed. If you are planning a 

supplement, please contact susanne.groener@lshtm.ac.uk in advance. 

 SUBMITTING THE MANUSCRIPT 

For greater transparency and speed, our manuscript handling is web-based. The process is self-

explanatory and should be easy, but if you would like more detailed instructions on how to 

post a paper on Editorial Manager, please go to EM guidelines for authors and follow the 

instructions. We publish in English, but provide French and Spanish translations of the 

abstracts of research papers. 

 Please have the following information and documentation ready when you post your 

manuscript to the website: 

 Each author's name, address, telephone and fax numbers and e-mail address if possible. 

 Each author's affiliation and qualifications. 

 The name of the author who is to deal with correspondence and proofs; this person must 

have an email address. 

 Standardised authorship statements (download from our Editorial Manager homepage, 

or copy & paste from bottom of this document). All authors must sign the form. 

Authorship is constituted by significantly participating in 

(1) conception and design of the study; 

(2) analysis and interpretation of data; 

(3) drafting the paper or substantially revising it. 

To be an author, each contributor must have participated in drafting or revising the 

paper and in at least one of the other two categories. 

file:///C:/Users/rcheong/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/ZLOJQ1ZJ/susanne.groener@lshtm.ac.uk
http://www.editorialmanager.com/tmih
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 For animal or human studies that involve data collected actively and purposely, we 

require a signed statement from the corresponding or primary author that ethical approval 

was granted by the Ministry of Health or another appropriate institution in the country 

where the research was conducted and by ethical approval committees of affiliated 

research institutions elsewhere, if applicable. 

  

Text 

The text should follow the IMRD format. Abstracts must not exceed 250 words and be 

structured into Objectives, Methods, Results and Conclusions. 

 Statistics 

Authors should refer to the Uniform Requirements for Manuscripts Submitted to Biomedical 

Journals (http://www.icmje.org/index.html) published by the International Committee of 

Medical Journal Editors. Briefly, the methods section should include a clear description of the 

eligibility and exclusion criteria for the study, and a description of the source population. 

Statistical methods should be described with enough detail to enable a knowledgeable reader 

with access to the original data to verify the reported results. When data are summarised in the 

Results section, give numeric results not only as derivatives (e.g. percentages) but also as the 

absolute numbers from which these were calculated. Restrict tables and figures to those needed 

to explain the argument of the paper and to assess its support. Use graphs as an alternative to 

tables with many entries; do not duplicate data in graphs and tables. Avoid non-technical uses 

of technical terms in statistics, such as 'random' (which implies a randomizing device), 

'normal', 'significant', correlations', and ‘sample'. Appropriate indicators of uncertainty (such 

as confidence intervals) should be presented, and reliance solely on statistical hypothesis 

testing, such as the use of P values, should be avoided as this fails to convey important 

information about effect size. 

 Declarations of Interest 

Authors must acknowledge and declare any interests and sources of funding, such as receiving 

funds or fees by, or holding stocks and shares in, an organisation that may profit or lose through 

publication of their paper. Declaring a competing interest will not lead to automatic rejection 

of the paper, but we would like to be made aware of it. 

 Standards of publication 

http://www.icmje.org/index.html
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We encourage authors to use the following tools to ensure good practice in reporting their 

work: 

 The CONSORT checklist of items to include when reporting randomised trials 

(http://www.consort-statement.org/consort-statement/); 

 The STARD checklist of items for reporting studies on diagnostic accuracy 

(http://www.stard-statement.org/); 

 The PRISMA checklist for systematic reviews and meta-analyses (http://www.prisma-

statement.org/).  

References and quotations 

People quoted as originators of personal communications must have agreed to be cited. 

Short verbatim quotations must be in quotation marks and referenced. Long quotations must 

be paraphrased in the citing author’s own words and referenced. We use iThenticate to check 

each submission for compliance with these rules. 

 Related papers 

Authors must declare manuscripts in preparation or submitted elsewhere that are closely 

related to the manuscript to be considered. 

 REVISIONS 

Most authors are asked to make amendments to their papers before we accept them. If you 

have been asked for a revision, please prepare it within 90 days. If it takes you longer, the 

revised paper will be treated as a new submission. The revised paper is either assessed by the 

editor, or, in case of a major revision, returned to the referees. 

 AFTER YOUR PAPER HAS BEEN ACCEPTED 

You will receive a letter informing you that your paper has been accepted. All papers submitted 

to TMIH are accepted on the understanding that they have not been and will not be published 

elsewhere without prior approval from Wiley. Your article cannot be published until you have 

signed the appropriate license agreement. 

If your paper is accepted, the author identified as the formal corresponding author for the paper 

will receive an email prompting them to login into Author Services; where via the Wiley 

Author Licensing Service (WALS) they will be able to complete the license agreement on 

behalf of all authors on the paper. 

http://www.consort-statement.org/consort-statement/
http://www.stard-statement.org/
http://www.prisma-statement.org/
http://www.prisma-statement.org/
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For authors signing the CTA 

If the OnlineOpen option is not selected the corresponding author will be presented with the 

CTA to sign. The terms and conditions of the CTA can be previewed below: CTA Terms and 

Conditions here. Please do not complete this PDF until you are prompted to login into Author 

Services as described above. 

Note to Contributors on Deposit of Accepted Version 

Funder arrangements 

Certain funders, including the NIH, members of the Research Councils UK (RCUK) and 

Wellcome Trust require deposit of the Accepted Version in a repository after an embargo 

period. Details of funding arrangements are set out at the following website: 

http://www.wiley.com/go/funderstatement. Please contact the Journal production editor if you 

have additional funding requirements.  

Institutions 

Wiley has arrangements with certain academic institutions to permit the deposit of the 

Accepted Version in the institutional repository after an embargo period. Details of such 

arrangements are set out at the following website: http://www.wiley.com/go/funderstatement 

For authors choosing Online Open 

If the Online Open option is selected the corresponding author will have a choice of the 

following Creative Commons License Open Access Agreements (OAA): 

Creative Commons Attribution License OAA 

Creative Commons Attribution Non-Commercial License OAA 

Creative Commons Attribution Non-Commercial –No Derivs License OAA 

To preview the terms and conditions of these open access agreements please visit the 

Copyright FAQs hosted on Wiley Author Services 

http://authorservices.wiley.com/bauthor/faqs_copyright.asp and visit 

http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html. 

If you select the Online Open option and your research is funded by The Wellcome Trust and 

members of the Research Councils UK (RCUK) you will be given the opportunity to publish 

your article under a CC-BY license supporting you in complying with Wellcome Trust and 

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1365-3156/homepage/cta.pdf
http://www.wiley.com/go/funderstatement
http://www.wiley.com/go/funderstatement
http://authorservices.wiley.com/bauthor/faqs_copyright.asp
http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html
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Research Councils UK requirements. For more information on this policy and the Journal’s 

compliant self-archiving policy please visit: http://www.wiley.com/go/funderstatement. 

The corresponding author will receive a PDF of the article which can be freely used by all 

authors for non-commercial purposes. On average, accepted papers are published in print 

within 3-4 months, and online within 5-6 weeks. 

 Colour illustrations are also welcome but will incur a charge. Therefore, please note that if 

there is colour artwork in your manuscript when it is accepted for publication, Wiley require 

you to complete and return a colour work agreement form before your paper can be published. 

This form can be downloaded as a PDF from the internet from: 

http://www.blackwellpublishing.com/pdf/SN_Sub2000_X_CoW.pdf 

 Online Open 

Online Open is available to authors of primary research articles who wish to make their article 

available to non-subscribers on publication, or whose funding agency requires grantees to 

archive the final version of their article. With Online Open, the author, the author's funding 

agency, or the author's institution pays a fee to ensure that the article is made available to non-

subscribers upon publication via Wiley Inter Science, as well as deposited in the funding 

agency's preferred archive. For the full list of terms and conditions, see 

http://olabout.wiley.com/WileyCDA/Section/id-406241.html. 

Any authors wishing to send their paper Online Open will be required to complete the payment 

form available from our website at: 

https://authorservices.wiley.com/bauthor/onlineopen_order.asp. Prior to acceptance there is 

no requirement to inform an Editorial Office that you intend to publish your paper Online 

Open if you do not wish to. All Online Open articles are treated in the same way as any other 

article. They go through the journal's standard peer-review process and will be accepted or 

rejected based on their own merit. 

 Online production tracking 

Authors can track their article - once it has been accepted - through the production process to 

publication online and in print. Authors can check the status of their articles online and choose 

to receive automated e-mails at key stages of production. The corresponding author will 

receive an e-mail with a unique link that enables him or her to register and have the article 

automatically added to the system. Please ensure that a complete e-mail address is provided 

http://www.wiley.com/go/funderstatement
http://www.blackwellpublishing.com/pdf/SN_Sub2000_X_CoW.pdf
http://olabout.wiley.com/WileyCDA/Section/id-406241.html
https://authorservices.wiley.com/bauthor/onlineopen_order.asp
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when submitting the manuscript. Visit http://authorservices.wiley.com/bauthor/ for more 

details on online production tracking. 

 Proofs 

The corresponding author will receive an email containing a link to a web site. The proof can 

be downloaded as a PDF (portable document format) file from this site. Acrobat Reader will 

be required in order to read this file. This software can be downloaded for free from 

http://get.adobe.com/reader/. 

 EarlyView 

Tropical Medicine & International Health is covered by Wiley’s Early View service. Early 

View articles are complete full-text articles published online in advance of their publication in 

a printed issue. Articles are therefore available as soon as they are ready, rather than having to 

wait for the next scheduled print issue. Early View articles are complete and final. They have 

been fully reviewed, revised and edited for publication, and the authors' final corrections have 

been incorporated. Because they are in final form, no changes can be made after online 

publication. The nature of Early View articles means that they do not yet have volume, issue 

or page numbers, so Early View articles cannot be cited in the traditional way. They are 

therefore given a Digital Object Identifier (DOI), which allows the article to be cited and 

tracked before it is allocated to an issue. After print publication, the DOI remains valid and 

can continue to be used to cite and access the article. 

 Offprints 

Instead of offprints, the corresponding author receives a PDF of the paper, which may be freely 

reproduced for non-commercial purposes by all authors. 

 Author Material Archive Policy 

Please note that unless specifically requested, Wiley will dispose of all hardcopy or electronic 

material submitted 2 months after publication. If you require the return of any material 

submitted, please inform the editorial office. 

                                    Author statement 

 Manuscript title: 

  

  

http://authorservices.wiley.com/bauthor/
http://get.adobe.com/reader/
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I have participated sufficiently in the conception and design of this work or in the analysis and 

interpretation of the data, and in the writing of the manuscript, to take public responsibility 

for it. I believe the manuscript represents valid work. I have reviewed the final version, and I 

approve it for publication. Neither this manuscript nor one with substantially similar content 

under my authorship has been published or is being considered for publication elsewhere, 

except as may be described in an attachment to this statement. 

  

All persons who have made substantial contributions to the work reported in the manuscript, 

including those who provided editing and writing assistance but who are not authors, are 

named in the Acknowledgments section of the manuscript and have given their written 

permission to be named. If the manuscript does not include Acknowledgments, it is because 

the authors have not received substantial contributions from non-authors. 

 Attachment: Yes       No             (circle) 

  

  

 ________________________________________ 

Author signature 

  

  

  

______________________________________ _____________ 

Printed name                                               Date signed/appended 

  

 Submit completed forms (as scans) with the manuscript to www.editorialmanager.com/tmih. 
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Appendix D: Supplementary Tables 

a. Association between wealth and HIV prevalence stratified by 

gender 

Gender is a very important determinant of health as the burden of disease varies by gender, 

hence stratified analysis by gender is common in health research. There is a strong association 

between wealth and HIV prevalence in Ethiopia when the analysis is not stratified by gender. 

When stratified by gender, women in the highest wealth quintile had highest HIV prevalence 

and the magnitude of the association increases with increasing wealth. Among men, those in 

the highest wealth quintile had highest HIV prevalence. However, the wealth gradient in HIV 

prevalence was weaker compared to women as those in the fourth wealth quintile did not have 

statistically significant higher prevalence of HIV compared to the lowest quintile. 

Another important variable influencing HIV prevalence is age. The HIV prevalence varies 

between women and men at different age categories. Our analysis shows that the highest HIV 

prevalence is between 25 to 39 years of age among women and 35 to 44 years of age for men. 

Women aged between 15 to 19 years had a higher prevalence of HIV than men in the same 

age category. The protective effect of being resident in rural areas was also higher among men 

than women; 61% and 56% protective effect respectively. 

The effect of education on HIV prevalence varied between men and women. Though the 

univariate analysis did not show significant difference, the multivariate analysis shows that 

women with primary and secondary education had statistically significant higher prevalence 

of HIV than those with no education, whereas the difference in HIV prevalence was not 

significant among men with primary and secondary education compared to no education. The 

protective effect of higher education was almost statistically significant among men, but 

statistically insignificant among women. This may indicate that though women have the same 

level of education, the burden of HIV is still higher which may be attributed to other 

unexplained factors such as social influence. 
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Table 1A Univariate and multivariate models* examining associations with HIV prevalence for 

women and men  

Baseline characteristics Crude for women 

OR (95% CI) 

Model I* for women 

OR (95% CI) 

Crude for men 

OR (95% CI) 

Model I*  for men 

OR (95% CI) 

Wealth index 

Lowest 

Second 

Middle 

Fourth 

Highest 

 

1.00 (ref) 

1.08 (0.42-2.81) 

1.60 (0.66-3.89) 

3.29 (1.52-7.11) 

11.31 (5.84-21.92) 

 

1.00(ref) 

1.07 (0.41-2.81) 

1.57 (0.64-3.84) 

2.95 (1.31-6.61) 

4.20 (1.83-9.64) 

 

1.00 (ref) 

1.73 (0.51-5.93) 

3.14 (1.04-9.51) 

2.51 (0.76-8.36) 

15.20 (6.20-37.28) 

 

1.00 (ref) 

1.78 (0.51-6.21) 

3.11 (1.01-9.60) 

2.20 (0.67-7.25) 

6.34 (1.68-23.95) 

Age categories(yrs) 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

 

1.00 (ref) 

4.39 (1.91-10.09) 

14.65 (6.88-31.18) 

18.71 (8.54-40.99) 

15.11 (6.48-35.24) 

9.18 (3.93-21.43) 

9.05 (3.63-22.53) 

 

1.00 (ref) 

3.55 (1.47-8.60) 

11.32 (5.14-24.92) 

13.76 (6.00-31.55) 

10.35 (4.05-26.43) 

6.41 (255-16.13) 

4.67 (1.69-12.94) 

 

1.00 (ref) 

9.32 (1.51-57.50) 

40.37 (6.99-233.08) 

44.16 (9.14-213.27) 

132.33 (28.33-618.07) 

93.53 (19.40-450.77) 

60.07 (12.20-295.90) 

 

1.00 (ref) 

8.33 (1.30-53.33) 

28.83 (5.51-150.9) 

24.19 (4.37-133.9) 

91.96(17.33-487.9) 

61.43 (11.00-343.0) 

46.81 (8.34-262.8) 

Place of Residence 

Urban 

Rural 

 

1.00 (ref) 

0.15 (0.10-0.21) 

 

1.00 (ref) 

0.44(0.24-0.81) 

 

1.00 (ref) 

0.14 (0.09-0.24) 

 

1.00 (ref) 

0.39 (0.13-1.19) 

Religion 

Orthodox 

Catholic 

Protestant 

Muslim 

Traditional 

Other 

 

1.00 (ref) 

0.94 (0.22-4.03) 

0.27 (0.15-0.48) 

0.32 (0.20-0.52) 

0.01 (0.002-0.09) 

0.97 (0.23-4.09) 

 

1.00 (ref) 

0.70 (0.23-2.23) 

0.36 (0.20-0.65) 

0.48 (0.29-0.79) 

0.02 (0.003-0.19) 

1.35 (0.14-12.89) 

 

1.00 (ref) 

1.16 (0.16-8.23) 

0.52 (0.26-1.06) 

0.23 (0.11-0.47) 

1(omitted) 

0.98 (0.13-7.18) 

 

1.00 (ref) 

1.42 (0.18-11.31) 

0.70 (0.34-1.46) 

0.29 (0.14-0.64) 

Omitted 

Omitted 

Marital Status 

Never in union 

Married 

Living with partner 

Widowed 

Divorced 

Separated 

 

1.00 (ref) 

2.71 (1.61-4.55) 

7.06 (2.78-17.89) 

26.12 (14.17-48.16) 

8.82 (4.67-16.66) 

13.35 (6.65-26.80) 

 

1.00 (ref) 

1.73 (0.95-3.14) 

3.41 (1.36-8.53) 

16.58 (8.01-34.33) 

4.01 (1.99-8.08) 

4.30 (1.88-9.85) 

 

1.00 (ref) 

5.18 (2.77-9.67) 

14.43 (5.33-39.05) 

50.10 (15.97-157.17) 

16.44 (5.83-46.38) 

53.79 (17.06-169.62) 

 

1.00 (ref) 

1.65 (0.72-3.78) 

2.51 (1.06-5.93) 

19.33 (4.53-82.54) 

4.44 (1.52-12.96) 

9.64 (2.73-34.06) 

Educational level 

None 

Primary 

Secondary 

Higher 

 

1.00 (ref) 

1.72 (1.65-2.55) 

3.44 (1.80-6.57) 

1.21 (0.57-2.58) 

 

1.00 (ref) 

1.86(1.19-2.91) 

2.19 (1.07-4.50) 

0.57 (0.25-1.30) 

 

1.00 (ref) 

1.38 (0.72-2.65) 

3.09 (1.55-6.16) 

1.91 (0.91-4.02) 

 

1.00 (ref) 

1.23 (0.61-2.47) 

1.18 (0.50-2.76) 

0.40 (0.15-1.07) 

* Model I adjusted for all variables shown (Age, gender, place of residence, religion, marital status 

and educational level) 

b. Comparison of those that did and did not have HIV test 
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Table 2A is an analysis to check whether the participants who were tested for HIV and included 

in the analysis had similar demographic and socioeconomic characteristics to those not tested 

for HIV. If those tested for HIV were different from those who were not tested, it may lead to 

bias. However, the table shows that those who are tested and not tested for HIV have similar 

in most of the variables. However, there are some exceptions: 

 Higher proportion of people was in the highest wealth quintile among those not tested 

(46%) than tested for HIV (24%). 

 Those who were tested were more likely to be from rural areas (78%) than not tested 

for HIV (57%) 

However, due to the non-proportional allocation of the sample to the different regions and to 

their urban and rural areas, sampling weights were used for analyzing the 2011 EDHS data to 

ensure representativeness of the survey results at the national and subpopulation levels. There 

are three types of weights in the DHS data namely household, individual (women and men) 

and HIV weights.  The HIV sample was reweighted to adjust for non-response. These weights 

were used to adjust for differential probabilities of selection within households, differential 

non-response and residual discrepancies between the sample and the population on a profile 

of census demographic and geographic variables. 
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Table 2A Baseline characteristics of sample stratified by HIV testing (sensitivity analysis) 

Baseline characteristics Total (%) 

(N=31 905) 

HIV tested (%) 

(N=29 812) 

No HIV test (%) 

(N=2 093) 

P-value* 

Household Wealth Index 

                                                  Lowest 

                                                 Second 

                                                  Middle 

                                                  Fourth 

  Highest 

 

17.4 

18.5 

18.9 

20.1 

25.1 

 

17.7 

18.8 

19.2 

20.4 

23.9 

 

13.3 

13.1 

12.5 

15.4 

45.8 

 

<0.0001 

Age: mean(yrs) 

     Categories (yrs) 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

29.0 

 

23.9 

17.9 

18.6 

12.1 

12.2 

8.1 

7.3 

28.95 

 

23.9 

17.9 

18.5 

12.1 

12.2 

8.1 

7.3 

29.05 

 

24.3 

17.3 

18.6 

12.1 

10.5 

9.1 

8.2 

0.8491 

 

<0.0001 

Gender 

Female 

Male 

 

53.9 

46.1 

 

54.3 

45.7 

 

47.3 

52.7 

 

<0.0001 

Religion 

Orthodox 

Catholic 

Protestant 

Muslim 

Traditional 

Other 

 

48.1 

1.0 

20.5 

28.4 

0.8 

1.2 

 

47.8 

1.0 

20.8 

28.4 

0.7 

1.2 

 

53.0 

1.2 

15.8 

28.4 

0.9 

0.8 

 

<0.0001 

Marital Status 

Never in union 

Married 

Living with partner 

Widowed 

Divorced 

Separated 

 

32.9 

56.8 

3.2 

1.9 

3.7 

1.4 

 

32.4 

57.4 

3.2 

1.9 

3.7 

1.4 

 

42.1 

45.8 

4.1 

2.4 

4.1 

1.6 

 

<0.0001 

Place of residence 

Urban  

Rural 

 

23.0 

77.0 

 

21.9 

78.1 

 

42.7 

57.3 

 

<0.0001 

Educational level 

None 

Primary 

Secondary 

Higher 

 

42.4 

44.0 

8.0 

5.6 

 

42.8 

44.3 

7.8 

5.2 

 

36.2 

38.3 

12.1 

13.4 

 

<0.0001 
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