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Background. There is controversy on the association between socioeconomic status (SES) and HIV infection. Some evidence claims
higher SES is negatively associated with HIV infection while others report the reverse. Objectives. To examine the association
between SES andHIV infection in Uganda and to examine whether the SES-HIV relationship varies by gender, rural-urban place of
residence, and time (2004-2005 and 2011) in Uganda.Methods. Multilevel analysis was applied to 39,766 individual cases obtained in
887 clusters of UgandaHIV/AIDS Indicators Survey conducted in 2004-2005 and 2011.Results. Householdwealth is associatedwith
increased vulnerability in the general population and in rural areas. Compared with no educational attainment, secondary or higher
education is associatedwith reduced vulnerability to the risk of HIV infection by 37% in the general population. However, this effect
was stronger in urban than rural areas. Besides individual-level factors, unobserved community factors too play an important role
and account for 9% of unexplained variance after individual-level factors are considered. Conclusion. Household wealth increases
vulnerability but education reduces it.The social environment influences vulnerability to HIV infection independent of individual-
level factors. HIV/AIDS awareness targeting sexual practices of wealthy individuals and those with primary-level educational
attainment together with improving educational attainment and addressing contextual factors influencing vulnerability to HIV
infection are necessary strategies to reduce HIV infections in Uganda.

1. Introduction

The association between socioeconomic status (SES) and
HIV infection in sub-Saharan Africa (SSA) is controversial.
Considerable research attention has been given to the rela-
tionship between SES and HIV in SSA, a region that suffers a
disproportionate higher burden of HIV/AIDS. Some studies
suggest that people with low, while others suggest that those
with high SES are more vulnerable to HIV infection [1–3].
More studies have demonstrated the positive relationship
between SES and vulnerability to HIV infection in SSA [4–6].
Previous studies have used diversemeasures of SES, including
employment. However, in this paper, wealth and education
are used as the main measures of SES because they are
consistently defined and measured in the AIDS Indicator
Survey (AIS).

1.1. Household Wealth Status. Wealth status is linked to HIV
infection through complex pathways.The first link is through
the income effect [7] that may be in the opposite direction.
People with high income tend to lead lifestyles associated
with increased number of sexual partners which increases
their vulnerability to HIV, while those with low income may
be unable to access HIV services also leading to increased
vulnerability [4, 6, 7]. Poverty makes people vulnerable to
HIV in diverse ways including dropping out of school;
marrying early; loss of livelihood; and being homeless due
to displacement by war, all of which have been linked to
increased HIV vulnerability (e.g., [4, 8]).

1.2. Educational Attainment. The education-HIV evidence is
also mixed. Some studies indicate that education is negatively
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associated with HIV infection [9, 10] while others report
a positive association [1, 11–14]. There is more convincing
argument in support of the former; for example, education
may be associated with HIV infection through schooling.
Schooling keeps young people away from environments
whichwould increase their vulnerability toHIV infection and
inspires students to develop long term goals.These contribute
to delaying sex, which makes young people avoid HIV
infection [15, 16]. Higher educational attainment (defined
here as complete secondary or higher education) provides
knowledge, which individuals use to avoid HIV infection [6,
17], and provides employment, which enhances the capacity
of people to act on their plans to reduce vulnerability [4, 15,
16].

The SES-HIV evidence is controversial and context spe-
cific. However, one study [2] examined changes in HIV
prevalence over time, and as much as the role of rural-
urban residential area and gender in the construction of
vulnerability has been addressed in the previous research
(e.g., [14, 18, 19]) there is none about Uganda. Besides the
controversy on SES,majority of previous research has focused
on the influence of individual characteristics (demographic
factors) on their risk of being infected with HIV [20–23].
Scholars, including Clarke et al. [24], argue that the personal
characteristics of the individual do not fully explain their
risk of HIV infection. In this research, we use multilevel
modelling, a method that simultaneously measures the effect
of individual characteristics (observed effects) and the effects
of community characteristics (unobserved effects) [24, 25].
Understanding social context is important because these
factors cause social practices [26]; they increase vulnerability
toHIV infection and curtail the success of provenHIV/AIDS
interventions (e.g., [27, 28]), while others protect individuals
from HIV risk.

This study contributes to these debates by providing
evidence from Uganda, a country which was previously a
global model in the response to HIV/AIDS [29] but where
prevalence has been rising from 6.2% in early 2000s, to
6.4% in the 2005 to 7.3% in 2012 [30]. As much as this may
be due to increased survival rates because of antiretroviral
treatment [31–33] or other remedies [34], this worrying
trend in HIV/AIDS epidemic has occurred in the context
of grim socioeconomic development, with 65 percent of the
population being classified as being poor [35, 36] and the
majority having only primary or no education [37].

The objectives of this research are as follows:

(1) To examine the association between socioeconomic
status and HIV infection in Uganda.

(2) To examine whether the SES-HIV relationship varies
by gender, rural-urban place of residence, and time
(2004-5 and 2011) in Uganda.

2. Data and Methods of Analysis

2.1. The Data. This research is based on a nationally repre-
sentative sample of 22,979 women and 18,418 men of repro-
ductive age from 20,869 households with 33,692 rural and
7,705 urban respondents obtained from the 2004-2005 and

2011 Uganda AIS. AIDS Indicator Survey is a global research
programme that collects data to inform national policies
and facilitate international comparison [38]. All adults aged
15–59 years interviewed were also requested to voluntarily
give blood forHIV testing. A two-stage sampling strategywas
applied, starting with the selection of clusters in each region
and then sampling 25 households in every cluster [39]. In this
research, a cluster is synonymous with a community, which
is defined as 50–500 households clustered within the same
geographical area.This classification is based on the country’s
census sampling frame, which classifies these households into
primary sampling units (i.e., clusters) or communities. This
is the standard definition of community in the Demographic
and Health Survey (DHS) data for measuring community
effects [40].

The survey protocols were approved by the Science and
Ethics Committee of Uganda Virus Research Institute, ICF
Macro Institutional Review Board, Ethics Review Committee
at CDC, Atlanta, and the Ethics Committee of Uganda
Council for Science and Technology [38].

2.2. Sample Characteristics. This research is based on 39,766
individual cases aged 15–49 years (women) and 15–59 (men).
Sixty-five percent of the respondents were under 35 years of
age with an average age of 30.5 years for females and males.
There were 82.7% rural residents in the surveys, with the
remaining 17.3% being urban residents. Women respondents
comprised 55.6% of the sample. Most respondents did not
have secondary or higher education. Respondents with pri-
mary or no educational attainment comprised 72.9%; more
women had less education than men. Among rural residents,
89.6% had primary or no education at all. The mean years
of education for men and women were 5.7. These sample
characteristics reflect the structure of the general Ugandan
population (e.g., [37]).

2.3. Methods of Analysis. Multilevel logistic regression was
used to predict the probability of having HIV infection,
represented by 1, against the probability of not having, which
was represented by 0 [5]. To create the wealth index, DHS
uses a subset of indicators common to rural and urban areas
to create wealth scores for households in both areas. Some
of the indicators used are those that measure access to the
mass media, access to efficient means of communication,
household’s capacity to afford pricy items and to hygienically
store food, and access to public services, markets, and
exposure to other development areas. Other indicators used
are those that measure access of households to means of
production and social standing seen through characteristics
of the dwelling (floor, wall, and roofing materials used), type
of drinking water source, type of energy used, and type of
toilet facilities that a household uses.

In the second step, separate component scores are pro-
duced for households in urban and rural areas using area-
specific indicators. The third step entails combining the sep-
arate area-specific scores to produce a nationally applicable
combined wealth index, by adjusting the area-specific score
through regression on the common component score [41, 42].
Because of the compositional nature of the wealth index and
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Figure 1: HIV prevalence by household wealth status (a) and educational attainment (b) in rural and urban areas, UAIS, 2004-2005 and 2011
(𝑛 = 39,767).

difference in country contexts, we measure SES using this
survey/country specific wealth/poverty index [42] classified
into five quintiles: lowest; second; middle; fourth; and highest
[41]. Educational attainment is categorized into five ordinal
levels: no education; incomplete primary; complete primary;
incomplete secondary; and complete secondary and higher
education.

Analysis started with bivariate analysis of HIV status
by wealth and education. We control for SES factors first
for 2 main reasons: first, as an independent variable(s) of
interest, we want to know the size of its effect; and second,
given its known correlation with many other variables,
controlling for SES first allows us to know its contribution
to the overall model. This was then extended to multivariate
analysis which used the logit model to sequentially fit two-
level nested models.The analysis first controlled for potential
confounders before adding sexual behavior factors in the final
model to identify potential pathways through which SES is
associated with HIV prevalence.

During modelling, analysis started by obtaining general
models based on pooled data. After analysis of pooled data,
interactions between SES and gender, rural-urban residence,
and time were obtained to explore potential variations in
the effect of SES by these factors. This was necessary to
investigate whether evidence of heterogeneity in the SES-
HIV relationship regarding gender and urban/rural residence
that has been observed in other SSA settings [19, 43–45] is
applicable in Uganda and to explore whether the nature of
the relationship has changed over time. Every step started by
running a model with wealth and education only and then
adding other covariates to establish potential pathways of
the link between SES and HIV vulnerability, using MLwiN
[46].

This research focuses on gender and rural-urban residen-
tial areas because these concepts are important dimensions
of SES and are significant in the construction of HIV vulner-
ability and yet they are less explored in SSA [5]. This analysis
focused on residential areas because they represent physical
spaces and networks for the spread of HIV and present
different conditions with influence on HIV vulnerability [7].

Change in vulnerability to risk over 2 time periods, i.e., 2004-
2005 and 2011, was considered important given its relevance
to changes in policies and programmes [47] which are likely
to influence HIV vulnerability.

3. Descriptive Findings

3.1. HIV Prevalence by Sample Characteristics. The overall
prevalence of HIV was 6.4% in 2004-2005 but it increased
to 7.3% in 2011 and was higher among women than in men
(Table 1). With respect to SES, there was no evidence of
a significant association between wealth status and HIV
prevalence for bothmales and females in 2004-2005 and 2011.
For education, men with no educational attainment had the
highest prevalence in 2004-2005 and 2011. It is interesting to
note that in 2004-2005 while men with the highest educa-
tional attainment had the lowest HIV prevalence, for women,
HIV prevalence was lowest among those with no education.
In 2011, there was evidence of higher educational attainment
beyond primary level being associated with reduced HIV
prevalence for both males and females.

Interesting patterns in HIV prevalence were observed
by other key factors, besides SES. The overall rise in HIV
prevalence between 2004-2005 and 2011 was mainly driven
by a rise in prevalence among older men and women aged
35 years and above, rural residents, and never married men.
HIV prevalence was particularly high among widowed men
in 2004-2005 at 27%. In terms of age,HIVprevalence in 2004-
2005 was highest among women aged 25–34 years and men
aged 35–44 years. In 2011, prevalence was highest among both
men and women aged 35–44. The HIV prevalence among
women in female headed households is about twice that in
male headed households in 2004-2005 and 2011. However,
prevalence among women in male headed households was
lower than men in the same household. These patterns sug-
gest that the observed higher prevalence among women than
men is driven by heightened vulnerability among women in
women headed households.

Figure 1 shows further how HIV prevalence varies by SES
characteristics and by urban/rural residence. In Figure 1(a),
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Table 1: Weighted HIV prevalence by key characteristics, Uganda AIDS Indicator Survey (UAIS), 2004-2005 and 2011.

Characteristic
UAIS, 2004-5 UAIS, 2011

Women Men Women Men
% HIV+ Cases % HIV+ Cases % HIV+ Cases % HIV+ Cases

Age Group ∗ ∗ ∗ ∗

15–24 4.3 3842 1.1 3089 4.9 4504 2.1 3450
25–34 10.3 3035 7.0 2248 10.3 3331 6.3 2493
35–44 9.3 1741 9.3 1603 11.5 2247 11.1 2006
45–59 6.6 1448 6.6 1295 8.5 1760 8.1 1574
Wealth/poverty Status ns ns ns ns
Lowest 6.4 1767 4.3 1360 8.1 2278 6.9 1677
Second 7.4 1948 5.4 1583 9.2 2358 5.1 1933
Middle 7.5 2070 5.2 1688 7.4 2303 6.2 1901
Fourth 7.3 2145 5.7 1692 7.4 2407 6.5 2012
Highest 7.9 2236 5.2 1914 8.9 2495 6.0 2001
Educational Attainment ∗ ∗ ∗ ∗

No education 5.6 2531 7.2 741 8.6 1923 7.5 597
Incomplete primary 7.6 4657 4.8 3862 8.7 5481 6.6 4055
Complete primary 9.9 1100 6.2 1178 9.4 1441 7.0 1390
Incomplete secondary 7.3 1579 4.8 1919 6.7 2334 5.2 2493
Complete sec & higher 8.6 279 4.4 524 5.4 662 4.6 989
Area of Residence ∗ ∗ ns ∗

Rural 6.4 8672 4.9 7087 7.6 9407 6.1 7711
Urban 12.6 1493 7.0 1151 10.8 2436 6.3 1813
Current Marital Status ∗ ∗ ∗ ∗

Never been in union 2.8 2084 0.8 2915 2.0 3204 3.9 2604
Married/living together 5.7 6428 6.6 4624 7.4 5710 7.0 7430
Widowed 24.0 803 27.0 141 22.7 75 24.0 692
Divorced/separated 14.0 850 11.1 557 15.0 534 16.4 1117
Sex of Household Head ∗ ∗ ∗ ∗

Male headed household 5.4 6864 5.6 7073 6.1 7264 6.4 7992
Female headed household 11.4 3301 2.9 1165 11.6 4578 4.7 1532
Total 7.3 10165 5.2 8238 8.2 11842 6.1 9524
∗Statistically significant at 5% significance level, chi-square 𝑃 < 0.05, ns: not significant at 5% level, 𝑃 > 0.05.

there is a positive wealth-HIV gradient in rural areas, steadily
rising from a prevalence of 5.6% among the lowest to 7.1%
among the highest. However, in the urban areas, the trend is
reversed. HIV prevalence declines from 11.7% among people
in the second wealth category to 7.2% among those in the
highest. In Figure 1(b), education is negatively associated
with HIV in urban areas but in rural areas, a negative
but somewhat consistent trend can be observed only after
complete primary education.

4. Multilevel Findings

In the multilevel modelling, four models were fitted, starting
with wealth and education in the first model and then con-
trolling for other characteristics. In the final model, evidence
in Table 2 shows that there is a general positive association
between wealth and HIV prevalence, with prevalence in the
highest wealth households being 20% higher than in the

lowest wealth quintile households after controlling for back-
ground characteristics. The higher HIV prevalence among
those in the highest wealth quintile becomes evident when
socioeconomic and demographic factors were controlled for
in Model 3. However, this ceased to be significant in Model 4
when sexual behavior factors were controlled for, suggesting
that the higher HIV vulnerability among wealthy individuals
was partly explained by sexual behavior factors, which is
consistent with existing literature.

For education, secondary or higher educational attain-
ment was associated with reduced odds of HIV infection,
while primary education was associated with increased
odds, compared to no education. However, the higher HIV
vulnerability associated with primary-level education only
became apparent in Model 3 when background socioeco-
nomic and demographic factors, especially, current marital
status, were controlled for and ceased to be significant
when sexual behavior factors were controlled for. Overall,
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Table 2: Odds ratios (OR) of being HIV positive for women and men, Uganda AIS, 2004-2005 and 2011 (𝑛 = 39,766).

Parameters Model 1 Model 3 Model 4
OR 95% CI OR 95% CI OR 95% CI

Fixed effects
Constant 0.06 [0.06–0.08]∗ 0.02 [0.02–0.03]∗ 0.01 [0.00–0.01]∗

Model 1: Socio-economic factors
Wealth status (Ref: Lowest)

Second 1.04 [0.90–1.20] 1.07 [0.93–1.24] 1.04 [0.90–1.20]
Middle 1.00 [0.86–1.15] 1.06 [0.91–1.23] 1.02 [0.88–1.19]
Fourth 1.02 [0.88–1.18] 1.09 [0.93–1.27] 1.05 [0.90–1.22]
Highest 1.05 [0.90–1.22] 1.20 [1.02–1.40]∗ 1.15 [0.98–1.35]

Education (Ref: No)
Incomplete primary 0.91 [0.80–1.04] 1.23 [1.08–1.41]∗ 1.12 [0.98–1.28]
Complete primary 1.00 [0.86–1.18] 1.32 [1.12–1.56]∗ 1.17 [0.99–1.39]
Incomplete secondary 0.67 [0.57–0.78]∗ 1.10 [0.93–1.30] 0.95 [0.80–1.13]
Complete secondary & higher 0.54 [0.43–0.68]∗ 0.74 [0.58–0.94]∗ 0.63 [0.49–0.81]∗

Missing 1.20 [0.34–4.23] 1.70 [0.47–6.10] 1.58 [0.44–5.65]
Model 2: Other socio-economic factors

Place of residence (Ref: Urban)
Rural 0.52 [0.44–0.60]∗ 0.60 [0.51–0.70]∗

Ethnicity (Ref: Baganda)
Banyankole/Bakiga 1.18 [0.99–1.40] 1.43 [1.21–1.70]∗

Iteso/Karimojong 0.75 [0.60–0.93]∗ 0.86 [0.69–1.07]
Lubgbara/Madi 0.48 [0.36–0.62]∗ 0.61 [0.47–0.80]∗

Basoga 0.79 [0.63–0.98]∗ 0.76 [0.62–0.95]∗

Langi/Acholi 1.22 [0.99–1.50] 1.42 [1.16–1.75]∗

Bagisu/Sabiny 0.80 [0.61–1.05] 0.73 [0.56–0.95]∗

Alur/Japadhola 0.79 [0.61–1.03] 0.83 [0.64–1.08]
Banyoro/Batoro 1.36 [1.11–1.67]∗ 1.33 [1.08–1.64]∗

All others 0.87 [0.72–1.04] 0.95 [0.80–1.14]
Time in years (Ref: 2004-05)

2011 1.23 [1.09–1.39]∗ 1.23 [1.09–1.38]∗

Model 3: Socio-demographic factors
Age of respondent (Ref: 45–59 years)

15–24 years 0.82 [0.69–0.97]∗ 1.08 [0.91–1.29]
25–34 years 1.53 [1.34–1.75]∗ 1.71 [1.49–1.96]∗

35–44 years 1.69 [1.48–1.93]∗ 1.77 [1.54–2.03]∗

Marital status (Ref: Never been married)
Married/living together 2.32 [1.94–2.77]∗ 2.22 [1.81–2.73]∗

Widowed 11.12 [8.88–13.93]∗ 7.94 [6.24–10.11]∗

Divorced/separated 5.22 [4.28–6.36]∗ 3.60 [2.90–4.47]∗

Sex of respondent (Ref: Men)
Women 1.13 [1.03–1.24]∗ 1.72 [1.54–1.91]∗

Model 4: Sexual practices
Drunk with alcohol (Ref: No)

Drunk 1.25 [1.12–1.40]∗

Not applicable 0.27 [0.02–4.84]
Condom use during risky sex (Ref: No)

Used condom 2.31 [2.00–2.67]∗

Not applicable 5.83 [0.33–103.37]
Multiple sexual partners (Ref: 1 partner)

2–4 partners 2.13 [1.86–2.44]∗

>4 partners 3.87 [3.29–4.54]∗

Not applicable 0.82 [0.58–1.14]
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Table 2: Continued.

Parameters Model 1 Model 3 Model 4
OR 95% CI OR 95% CI OR 95% CI

HIV/AIDS knowledge (Ref: No knowledge)
Lowest knowledge 1.13 [0.80–1.59]
Medium knowledge 1.12 [0.82–1.52]
Highest knowledge 1.39 [1.03–1.89]∗

Random effects
Cluster variance 0.566 0.049∗ 0.363 0.039∗ 0.313 0.036∗

Clusters 887 887 887
Individual 39766 39766 39766

OR: odds ratios; 95% CI: confidence intervals. ∗Statistical significance at 5%, 𝑃 < 0.05.

complete secondary education was associated with lower
HIV prevalence, conditional on background characteristics
and sexual behaviors. For instance, if those with complete
secondary or higher education had the same background
characteristics and sexual behavior (to the extentmeasured in
our model) as those with no education, their HIV prevalence
would still be 37% lower.

To check the robustness of the findings in this research,
we rerun the analysis that controlled for age in single-
year dummies in Models 3 and 4 instead of 10-year age
categories/dummies (Table 3). Using 39,766 cases used to
produce results in Table 2 with age of 59 years having the
least number of cases (203), we wanted to find out if the
SES-HIV association would substantially change with this
approach. The results in Table 3 did not show any substantial
difference with those in Table 2 that are based on the analysis
that controlled for age in broad 10-year age group categories.

4.1. Determinants of HIV Vulnerability by Urban/Rural Resi-
dence. The SES determinants of HIV prevalence in Uganda
by urban/rural residence (Table 4) were further explored.
HIV prevalence was negatively associated with incomplete
secondary and complete secondary and higher educational
attainment in urban areas. People with incomplete secondary
were 36% less likely to be infected while those with complete
secondary or higher were 57% less likely to have HIV
compared to people with no education in urban areas with
similar other characteristics. There was no evidence of a
significant education effect in rural areas once sociodemo-
graphic factors and sexual practices were controlled for in
the final model; when age was controlled for, the effects of
higher education reduced from odds ratio 0.63 [0.46–0.87]
to 0.93 [0.67–1.29] andwhenmarital statuswas controlled for,
the effects reduced further to 0.96 [0.79–1.17]. This indicates
that these factors, especially age, confound the association
between education and HIV vulnerability in rural areas.

Compared tomen with the same other social characteris-
tics, women were significantly more likely to be HIV-positive
than men (average OR = 1.61 in rural and 2.13 in urban areas),
suggesting that all other factors being equal, women were
more vulnerable than men and the gender gap was greater
in urban than rural areas. In relation to trends, there was
evidence of significantly higher HIV prevalence in 2011 than
2004-2005 and in rural but not in urban areas.

4.2. Interaction Effects. To check the robustness of our results
further, we investigated whether there were significant dif-
ferences in association between SES and HIV prevalence by
gender, rural-urban residential area, and across 2 surveys,
2004-2005 and 2011, interaction modelling was performed
[48]. Wealth and education were separately interacted with
residential area, gender, and time. There was no evidence of
significant interactions between wealth status and rural/rural
residence, gender, or time. However, secondary or higher
education was associated with increased odds of being HIV-
positive among rural residents (Table 5).Thismay point to the
possible influence of social and sexual practices in increasing
vulnerability among people with higher educational attain-
ment in rural areas.

4.3. Effect of Unobserved Community-Level Factors. Random
effects were used to calculate the effects of community-level
factors on HIV vulnerability based on the following formula
[49].

𝑝 =
𝑢𝑜𝑗

(𝑢𝑜𝑗 + 𝑒𝑖𝑗)
, (1)

where 𝑝 is the intracluster correlation, 𝑒𝑖𝑗 is variation at
level 1 (individual), which is represented by 3.29 [46, 49]
(for Logistic Regression) and 𝑢𝑜𝑗 is variation at level 2
(Cluster). Community random variance estimates were used
to calculate the intracluster correlation coefficient. Overall,
after accounting for individual-level factors included in the
model, 9% of the residual variance occurs at the cluster level.
This community effect is notably stronger in rural (ICC =
0.13) than in urban (ICC = 0.05) areas.

5. Discussion

5.1. HouseholdWealth Status. There is an association between
wealth status and HIV infection in the pooled 2004-2005 and
2011 data (Table 2), and in rural areas (Table 4).These findings
were consistent with a previous Ugandan research [2] and
those of other previous researches (e.g., [50]) showing higher
HIV prevalence among individuals in wealthy households,
especially rural residents. Interactions between wealth and
gender, residential areas, and across two surveys (2004-2005
and 2011) were also examined but did not find any significant
interactions.



AIDS Research and Treatment 7

Table 3: Odds ratios (OR) of being HIV positive for women and men, Uganda AIS, 2004-2005 and 2011 (𝑛 = 39,766) controlling for age in
single-year dummy variables.

Parameter Model 1 Model 2 Model 3 Model 4
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Fixed Effect
Constant 0.06 [0.06–0.08]∗ 0.13 [0.10–0.16]∗ 0.01 [0.01–0.02]∗ 0.00 [0.00–0.01]∗

Model 1: SES factors
Wealth (Ref: Lowest)

Second 1.04 [0.90–1.20] 1.03 [0.89–1.18] 1.07 [0.92–1.23] 1.03 [0.89–1.19]
Middle 1.00 [0.86–1.15] 0.98 [0.85–1.13] 1.06 [0.91–1.23] 1.02 [0.88–1.18]
Fourth 1.02 [0.88–1.18] 1.00 [0.86–1.16] 1.08 [0.93–1.26] 1.04 [0.89–1.21]
Highest 1.05 [0.90–1.22] 1.06 [0.91–1.24] 1.18 [1.00–1.38] 1.13 [0.96–1.33]

Education (Ref: No education)
Incomplete primary 0.91 [0.80–1.04] 0.87 [0.76–0.99]∗ 1.23 [1.08–1.41]∗ 1.12 [0.97–1.28]
Complete primary 1.00 [0.86–1.18] 0.92 [0.78–1.08] 1.31 [1.11–1.54]∗ 1.16 [0.98–1.37]
Incomplete secondary 0.67 [0.57–0.78]∗ 0.58 [0.49–0.68]∗ 1.09 [0.92–1.29] 0.95 [0.80–1.12]
Complete secondary & higher 0.54 [0.43–0.68]∗ 0.43 [0.34–0.55]∗ 0.69 [0.54–0.89]∗ 0.61 [0.48–0.79]∗

Missing 1.20 [0.34–4.23] 1.22 [0.35–4.27] 1.83 [0.51–6.60] 1.71 [0.47–6.15]
Model 2: Other SES factors

Place of residence (Ref: Urban)
Rural 0.51 [0.43–0.59]∗ 0.52 [0.45–0.61]∗ 0.60 [0.52–0.70]∗

Ethnicity (Ref: Baganda)
Banyankole/Bakiga 1.13 [0.95–1.34] 1.17 [0.98–1.39] 1.42 [1.19–1.68]∗

Iteso/Karimojong 0.67 [0.54–0.84]∗ 0.74 [0.59–0.93]∗ 0.85 [0.68–1.06]
Lubgbara/Madi 0.45 [0.35–0.60]∗ 0.47 [0.36–0.62]∗ 0.60 [0.46–0.79]∗

Basoga 0.77 [0.62–0.95]∗ 0.78 [0.63–0.97]∗ 0.76 [0.61–0.94]∗

Langi/Acholi 1.13 [0.92–1.39] 1.22 [0.99–1.50] 1.42 [1.16–1.75]∗

Bagisu/Sabiny 0.75 [0.57–0.98]∗ 0.80 [0.61–1.04] 0.73 [0.56–0.95]∗

Alur/Japadhola 0.72 [0.56–0.94]∗ 0.80 [0.62–1.05] 0.84 [0.64–1.09]
Banyoro/Batoro 1.28 [1.04–1.58] 1.35 [1.09–1.66]∗ 1.33 [1.08–1.63]∗

All others 0.82 [0.69–0.98]∗ 0.86 [0.72–1.04] 0.95 [0.79–1.14]
Time in years (Ref: 2005-05)

UG6 1.22 [1.08–1.38]∗ 1.23 [1.08–1.39]∗ 1.22 [1.08–1.37]∗

Model 3: socio-demographics
Age of respondent (Ref: 15 years)

Age 16 0.94 [0.50–1.75] 0.86 [0.46–1.61]
Age 17 1.04 [0.57–1.90] 0.88 [0.48–1.64]
Age 18 1.66 [0.97–2.84] 1.24 [0.70–2.18]
Age 19 1.85 [1.07–3.19]∗ 1.33 [0.74–2.37]
Age 20 1.89 [1.11–3.22]∗ 1.27 [0.72–2.24]
Age 21 2.95 [1.74–5.01]∗ 1.86 [1.05–3.30]∗

Age 22 2.74 [1.63–4.63]∗ 1.75 [1.00–3.08]∗

Age 23 2.84 [1.67–4.83]∗ 1.75 [0.98–3.11]
Age 24 2.51 [1.48–4.26]∗ 1.51 [0.85–2.67]
Age 25 2.90 [1.73–4.86]∗ 1.73 [0.99–3.02]
Age 26 3.36 [1.97–5.71]∗ 1.98 [1.12–3.51]∗

Age 27 3.33 [1.96–5.65]∗ 1.89 [1.07–3.35]∗

Age 28 3.81 [2.28–6.35]∗ 2.24 [1.29–3.90]∗

Age 29 5.01 [2.98–8.42]∗ 2.80 [1.60–4.92]∗

Age 30 4.41 [2.66–7.29]∗ 2.55 [1.48–4.41]∗

Age 31 4.60 [2.72–7.77]∗ 2.45 [1.39–4.33]∗

Age 32 4.73 [2.83–7.92]∗ 2.67 [1.53–4.66]∗
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Table 3: Continued.

Parameter Model 1 Model 2 Model 3 Model 4
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age 33 5.91 [3.49–9.99]∗ 3.20 [1.81–5.64]∗

Age 34 4.96 [2.91–8.43]∗ 2.76 [1.56–4.89]∗

Age 35 4.90 [2.94–8.17]∗ 2.64 [1.52–4.60]∗

Age 36 4.29 [2.51–7.33]∗ 2.33 [1.31–4.15]∗

Age 37 5.37 [3.15–9.15]∗ 2.93 [1.65–5.22]∗

Age 38 4.29 [2.54–7.25]∗ 2.25 [1.27–3.96]∗

Age 39 5.37 [3.13–9.23]∗ 2.84 [1.59–5.08]∗

Age 40 3.96 [2.35–6.67]∗ 2.17 [1.24–3.82]∗

Age 41 5.26 [3.05–9.07]∗ 2.79 [1.55–5.01]∗

Age 42 4.21 [2.45–7.21]∗ 2.14 [1.20–3.83]∗

Age 43 4.64 [2.58–8.34]∗ 2.38 [1.28–4.46]∗

Age 44 4.57 [2.58–8.10]∗ 2.38 [1.29–4.38]∗

Age 45 3.66 [2.13–6.27]∗ 1.82 [1.02–3.25]∗

Age 46 3.26 [1.80–5.89]∗ 1.64 [0.88–3.08]
Age 47 3.57 [1.97–6.45]∗ 1.84 [0.98–3.46]
Age 48 3.18 [1.80–5.63]∗ 1.60 [0.87–2.96]
Age 49 4.62 [2.57–8.30]∗ 2.34 [1.25–4.37]∗

Age 50 1.69 [0.92–3.11] 0.85 [0.44–1.62]
Age 51 2.87 [1.52–5.39]∗ 1.44 [0.74–2.81]
Age 52 3.03 [1.67–5.51]∗ 1.54 [0.82–2.92]
Age 53 2.75 [1.39–5.47]∗ 1.41 [0.69–2.90]
Age 54 2.07 [1.06–4.04]∗ 1.11 [0.55–2.24]
Age 55 1.50 [0.72–3.11] 0.77 [0.36–1.65]
Age 56 1.67 [0.82–3.43] 0.81 [0.38–1.72]
Age 57 2.20 [1.06–4.58]∗ 1.13 [0.53–2.44]
Age 58 1.93 [0.95–3.92] 0.99 [0.47–2.09]
Age 59 1.51 [0.66–3.47] 0.74 [0.31–1.75]

Marital status (Ref: Never)
Married/living together 1.65 [1.36–2.00]∗ 2.00 [1.61–2.47]∗

Widowed 8.12 [6.39–10.31]∗ 7.18 [5.61–9.19]∗

Divorced/separated 3.74 [3.02–4.63]∗ 3.22 [2.58–4.02]∗

Sex of respondent (Ref: Men)
Women 1.16 [1.05–1.27]∗ 1.73 [1.55–1.93]∗

Model 4: Sexual Practices
Drunk alcohol (Ref: No)

Drunk 1.23 [1.10–1.37]∗

Not applicable 0.26 [0.01–4.89]
Used condom (Ref: No)

Used condom 2.34 [2.02–2.71]∗

Not applicable 6.22 [0.34–115.28]
Sexual partners (Ref: 1 partner)

2–4 partners 2.08 [1.82–2.38]∗

>4 partners 3.76 [3.19–4.42]∗

Not applicable 0.99 [0.68–1.44]
HIV/AIDS Knowledge (Ref: No)

Lowest knowledge 1.12 [0.79–1.58]
Medium knowledge 1.11 [0.82–1.52]
Highest knowledge 1.38 [1.02–1.87]∗
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Table 3: Continued.

Parameter Model 1 Model 2 Model 3 Model 4
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Random Effects
Cluster variance 0.566 0.049∗ 0.385 0.039∗ 0.365 0.039∗ 0.318 0.036∗

Units: Cluster 887 887 887 887
Units: Individual 39766 39766 39766 39766
Estimation: IGLS (MQL1) IGLS (PQL2) IGLS (PQL2) IGLS (PQL2)

OR: odds ratios; 95% CI: confidence intervals. ∗Statistical significance at 5% level, 𝑃 < 0.05.

Table 4: Odds ratios (OR) of HIV prevalence in rural and urban areas, UAIS, 2004-2005 and 2011.

Parameter
Rural Urban

Model 1 Model 2 Model 1 Model 2
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Fixed effects
Constant 0.05 [0.04–0.06]∗ 0.00 [0.00-0.00]∗ 0.21 [0.15–0.29]∗ 0.02 [0.01–0.03]∗

Model 1: Socio-economic factors
Wealth status (Ref: Lowest quintile)

Second 1.04 [0.88–1.23] 1.06 [0.89–1.26] 1.18 [0.92–1.52] 1.13 [0.87–1.46]
Middle 1.01 [0.85–1.20] 1.05 [0.88–1.25] 1.15 [0.88–1.50] 1.18 [0.89–1.55]
Fourth 1.13 [0.95–1.34] 1.17 [0.98–1.39] 0.88 [0.66–1.18] 0.89 [0.66–1.21]
Highest 1.17 [0.98–1.40] 1.23 [1.02–1.47]∗ 0.87 [0.64–1.19] 0.99 [0.71–1.36]

Education (Ref: No education)
Incomplete primary 0.91 [0.79–1.04] 1.15 [0.99–1.33] 0.67 [0.48–0.92]∗ 0.93 [0.66–1.32]
Complete primary 1.04 [0.87–1.24] 1.30 [1.08–1.57]∗ 0.54 [0.37–0.78]∗ 0.73 [0.49–1.07]
Incomplete secondary 0.68 [0.57–0.82]∗ 1.07 [0.88–1.30] 0.35 [0.25–0.49]∗ 0.64 [0.45–0.93]∗

Complete secondary & higher 0.63 [0.45–0.87]∗ 0.83 [0.59–1.17] 0.25 [0.17–0.38]∗ 0.43 [0.28–0.67]∗

Missing 1.05 [0.23–4.84] 1.21 [0.26–5.71] 1.27 [0.12–13.37] 2.49 [0.21–29.13]
Model 2: Socio-demographic factors

Age of respondents (Ref: 45–59 years)
15–24 years 1.12 [0.91–1.37] 0.89 [0.63–1.27]
25–34 years 1.80 [1.54–2.12]∗ 1.46 [1.08–1.96]∗

35–44 years 1.90 [1.62–2.22]∗ 1.53 [1.13–2.07]∗

Current marital status (Ref: Never been in union)
Married/living together 2.28 [1.75–2.97]∗ 2.03 [1.45–2.83]∗

Widowed 8.75 [6.47–11.83]∗ 6.14 [3.97–9.49]∗

Divorced/separated 3.92 [2.97–5.16]∗ 2.97 [2.09–4.21]∗

Sex of respondent (Ref: Men)
Women 1.61 [1.42–1.82]∗ 2.13 [1.71–2.64]∗

Time in years (Ref: 2004-05)
2011 1.33 [1.14–1.54]∗ 0.97 [0.78–1.21]

Random effects
Cluster variance 0.584 0.058∗ 0.487 0.053∗ 0.175 0.052∗ 0.162 0.052∗

Clusters 719 719 168 168
Individuals 32506 32506 7260 7260

OR: odds ratios; 95% CI: confidence intervals. ∗Statistical significance at 5% level, 𝑃 < 0.05.

The association between household wealth status and
HIV infection was explained by current marital status. For
example, when education, ethnicity, rural-urban place of
residence, time (2004-2005 and 2011), and age were con-
trolled for, the odds ratio for the highest wealth quintile was

not significant. However, when current marital status was
considered, the odds ratio for the highest wealth quintile
increased to 1.21 [1.03–1.42], suggesting marital practices of
wealthy people influence their vulnerability to HIV infection.
This is consistent with the literature showing that relatively
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Table 5: Odds ratios of HIV prevalence showing significant interactions with place of residence, UAIS, 2004-2005 and 2011.

Parameter Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI

Fixed effects
Constant 0.09 [0.08–0.10]∗ 0.20 [0.13–0.29]∗ 0.01 [0.00–0.03]∗

Model 1: Place of residence
Place of residence (Ref: Urban)

Rural 0.58 [0.50–0.68]∗ 0.45 [0.28–0.71]∗ 0.30 [0.10–0.90]∗

Model 2: Socio-economic factors
Wealth status (Ref: Lowest)

Second 1.14 [0.88–1.47] 1.20 [0.91–1.57]
Middle 1.12 [0.85–1.46] 1.27 [0.95–1.69]
Fourth 0.86 [0.64–1.16] 0.98 [0.71–1.34]
Highest 0.85 [0.62–1.17] 1.05 [0.75–1.47]
Second. Rural 0.88 [0.65–1.18] 0.84 [0.61–1.16]
Middle. Rural 0.85 [0.62–1.17] 0.77 [0.55–1.07]
Fourth. Rural 1.22 [0.87–1.70] 1.10 [0.77–1.58]
Highest. Rural 1.28 [0.89–1.83] 1.08 [0.73–1.59]

Education (Ref: No education)
Incomplete primary 0.68 [0.49–0.93]∗ 0.95 [0.67–1.35]
Complete primary 0.54 [0.38–0.78]∗ 0.75 [0.50–1.11]
Incomplete secondary 0.36 [0.26–0.50]∗ 0.66 [0.45–0.95]∗

Complete secondary & higher 0.26 [0.17–0.38]∗ 0.42 [0.27–0.65]∗

Missing 1.11 [0.10–12.23] 3.04 [0.27–34.38]
Incomplete primary. Rural 1.30 [0.92–1.84] 1.15 [0.79–1.70]
Complete primary. Rural 1.83 [1.22–2.73]∗ 1.64 [1.06–2.55]∗

Incomplete secondary. Rural 1.85 [1.27–2.69]∗ 1.55 [1.02–2.37]∗

Complete secondary & higher. Rural 2.41 [1.46–3.99]∗ 1.91 [1.10–3.33]∗

Missing. Rural 1.00 [0.06–16.57] 0.43 [0.02–7.63]
Ethnicity (Ref: Baganda)

Banyankole/Bakiga 1.43 [1.07–1.91]∗ 1.64 [1.21–2.24]∗

Iteso/Karimojong 1.41 [0.94–2.12] 1.74 [1.14–2.67]∗

Lubgbara/Madi 1.17 [0.75–1.82] 1.53 [0.94–2.48]
Basoga 1.11 [0.79–1.57] 1.14 [0.79–1.64]
Langi/Acholi 1.52 [1.02–2.27]∗ 2.03 [1.33–3.08]∗

Bagisu/Sabiny 1.19 [0.71–1.98] 1.02 [0.59–1.77]
Alur/Japadhola 0.79 [0.46–1.35] 1.00 [0.57–1.74]
Banyoro/Batoro 1.60 [1.12–2.27]∗ 1.62 [1.11–2.37]∗

All others 0.94 [0.68–1.29] 1.16 [0.83–1.62]
Banyankole/Bakiga. Rural 0.62 [0.44–0.89]∗ 0.71 [0.49–1.04]
Iteso/Karimojong. Rural 0.35 [0.22–0.56]∗ 0.36 [0.22–0.59]∗

Lubgbara/Madi. Rural 0.26 [0.15–0.44]∗ 0.26 [0.14–0.46]∗

Basoga.Rural 0.51 [0.33–0.79]∗ 0.50 [0.32–0.78]∗

Langi/Acholi. Rural 0.60 [0.38–0.96]∗ 0.55 [0.34–0.90]∗

Bagisu/Sabiny. Rural 0.48 [0.27–0.87]∗ 0.56 [0.30–1.05]
Alur/Japadhola. Rural 0.80 [0.44–1.48] 0.68 [0.36–1.29]
Banyoro/Batoro. Rural 0.64 [0.42–1.00] 0.66 [0.42–1.04]
All others. Rural 0.74 [0.51–1.09] 0.67 [0.45–1.00]

Time in years (Ref: 2004-05)
UG6 (2011) 0.96 [0.75–1.23] 1.00 [0.78–1.29]
UG6.Rural 1.29 [0.98–1.71] 1.26 [0.95–1.67]
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Table 5: Continued.

Parameter Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI

Model 3: Socio-demographic factors
Age of respondent (45–59 years)

15–24 years 0.89 [0.62–1.28]
25–34 years 1.42 [1.05–1.92]∗

35–44 years 1.50 [1.10–2.04]∗

15–24 years. Rural 1.27 [0.84–1.91]
25–34 years. Rural 1.27 [0.90–1.78]
35–44 years. Rural 1.24 [0.88–1.76]

Sex of respondent (Ref: Men)
Women 2.18 [1.75–2.71]∗

Women. Rural 0.74 [0.57–0.95]∗

Marital status (Ref: Never been married)
Married/living together 2.02 [1.44–2.84]∗

Widowed 6.22 [3.99–9.68]∗

Divorced/separated 2.99 [2.09–4.27]∗

Married/living together. Rural 1.14 [0.75–1.75]
Widowed. Rural 1.36 [0.80–2.32]
Divorced/separated. Rural 1.29 [0.82–2.02]

Drunk with alcohol before risky sex (Ref: No)
Drunk 1.54 [1.22–1.95]∗

Not applicable 0.69 [0.03–14.80]
Drunk. Rural 0.78 [0.60–1.02]
Not applicable. Rural 0.32 [0.00–24.69]

Condom use during risky sex (Ref: No)
Used condom 1.91 [1.48–2.47]∗

Not applicable 1.99 [0.09–42.92]
Used condom. Rural 1.34 [0.98–1.83]
Not applicable. Rural 3.78 [0.05–291.30]

Multiple sexual partners (Ref: 1 sex partner)
2–4 partners 1.97 [1.47–2.64]∗

>4 partners 3.55 [2.54–4.95]∗

Not applicable 0.50 [0.25–1.02]
2–4 partners.Rural 1.09 [0.78–1.51]
>4 partners. Rural 1.10 [0.75–1.61]
Not applicable. Rural 1.89 [0.84–4.25]

AIDS knowledge (Ref: No knowledge)
Lowest knowledge 0.66 [0.29–1.52]
Medium knowledge 0.77 [0.37–1.61]
Highest knowledge 0.89 [0.43–1.83]
Lowest knowledge. Rural 1.82 [0.73–4.54]
Medium knowledge. Rural 1.47 [0.65–3.31]
Highest knowledge. Rural 1.61 [0.73–3.57]

Random effects
Constant 0.478 0.044∗ 0.363 0.035∗ 0.293 0.035∗

Cluster 887 887 887
Individual 39766 39766 39766

OR: odds ratios; 95% CI: confidence intervals. ∗Statistical significance at 5% level, 𝑃 < 0.05.
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rich people or those living inwealthy households and having a
higher rate of partner change, a phenomenon associated with
relative autonomy andmobility, increased the vulnerability of
such individuals to HIV infection [4, 5, 51].

Patterns from bivariate analysis provide no evidence of
a significant association between wealth and HIV infection
(Table 1), but the analysis by urban rural residence (Figure 1)
suggests a positive gradient in rural areas and a negative
one in urban areas. Although there was no evidence that
the effect of wealth on vulnerability to HIV infection varied
significantly by time, gender, or urban/rural residence based
on interaction effects (Table 5), the analysis by urban/rural
residence (Table 4) provides evidence of a positive association
between wealth and HIV prevalence only in rural areas,
consistent with patterns observed in other SSA settings (e.g.,
[44, 45]).

The positive wealth-HIV gradient observed in this
research supports recent evidence by (e.g., [50]) using DHS
data from 8 sub-Saharan African countries demonstrating
wealth as an important driver of HIV infections in SSA.
This reenforcement of evidence necessitates a shift in think-
ing and action aimed at preventing HIV infections. It is
important to create HIV/AIDS awareness based on identified
social and sexual practices that increase the vulnerability of
wealthy people or those who live in wealthy households to
HIV infections. Strategies for creating awareness targeting
marital practices, multiple sexual partnership practices of,
alcoholism, among other practices, by wealthy people, may
specifically need to be prioritized. Nevertheless, it is impor-
tant to recognize that since HIV prevalence depends on both
HIV incidence and survival rates of those infected, the higher
prevalence among those who are wealthier could be partly
attributable to them living longer with the condition.

5.2. Educational Attainment. Higher educational attainment
was consistently negatively associated with HIV prevalence.
Overall, people with higher education were 37% less likely
to be HIV-positive compared to those of similar other
characteristics with no education. The education effect was
stronger for those in urban than rural areas (Table 4). These
findings (i.e., that people who had higher education were
generally less likely to be infected) are in line with previous
research (e.g., [9, 10, 48, 52, 53]).

The protective benefits of educational attainment were
greater for people in urban areas than those in rural areas
which had nonsignificant findings (Table 4). The greater
benefit urbanites derive from education may be due to
several factors. Kelly has suggested that education reduces
vulnerability to HIV infection by enhancing self-protection,
fostering the development of a value system, and adoption
and promotion of behaviors that lower vulnerability to HIV
risk [54]. For gender, the effect of educational attainment in
reducing vulnerability was not significantly different between
women and men (interaction effect not significant) once
other significant factors were controlled for, but bivariate
analysis showed interesting patterns. While men with sec-
ondary or higher education had the lowest HIV prevalence,
for women, HIV prevalence was lowest among those with no
education in 2004-2005 (Table 1).The apparent edge educated

men enjoy over women is possibly due to their better access
to other resources resulting from their “privileged” status in
society [5].

5.3. Community Effects. The 9% residual variance appor-
tioned to the community-level could be due to several
factors. First, the improved road transport networks and the
development of trading centres or urbanization. Proximity
to a centre of development has been linked to increased
vulnerability to HIV infection in SSA [18, 20, 55]. The
community effect was observed to be stronger in rural than
urban areas, consistent with patterns observed elsewhere
[45]. In Uganda, rural residents with higher SES are more
likely to frequent trading centres (periurban areas) to drink
alcohol, to shop, and generally to socialize.

The unobserved community-level effects on vulnerabil-
ity to HIV infection implies that, besides individual and
household level characteristics, contextual factors also influ-
ence vulnerability to HIV infection (e.g., [20, 21]). It is
thus pertinent that efforts to prevent HIV focus on the
wider contextual factors that shape household factors and
individual-level practices (e.g., [22, 23]). Community factors
such cultural practices, health infrastructure, poverty and
wealth, education, sexual violence and gender issues, and
legal-policy and other institutional issues merit attention in
this regard.

6. Conclusion

This research set out to examine the association between SES
and HIV infection in Uganda.This research found significant
positive associations between household wealth status and
HIV infection at the population level, in rural areas, and
among women. However, higher educational attainment was
negatively associated with being infected with HIV at the
population level, among women and men, in urban areas,
and in 2011. Overall, secondary or higher education was
associated with reduced vulnerability to HIV infection by
37%, compared to no education.

The second objective was to examine whether the SES-
HIV relationship varies by gender, rural-urban place of resi-
dence, and time (2004-5 and 2011) in Uganda. This research
found no evidence of significant interaction between wealth
and gender and rural/urban residence. There was also no
significant interaction between wealth and time in 2004-2005
and 2011. For education, there was a significant interaction
with rural/urban residence which showed that secondary or
higher education was less protective among rural compared
to urban residents.

The general lessons from this study with respect to the
relationship between wealth and HIV prevalence relate to the
complex and context specific nature of the relationship.While
studies elsewhere in sub-Saharan Africa have highlighted
clear gender differences, suggesting increased vulnerability
of poor women, the analysis for Uganda presented here
provides no evidence of significant gender differences in the
relationship between SES and HIV prevalence. This may be
attributable to the fact that some of the factors responsible
for an apparent relationship are already considered (e.g.,
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increased vulnerability among women in women headed
households accounting for the disadvantaged socioeconomic
status of women) or may indeed reflect the context specific
nature of the relationship.

The research also examined the effect of community-level
factors on vulnerability toHIV infection.This research found
that 9% of the residual variance could be attributable to the
community environment, with the effect being substantially
higher in rural than urban areas. About 5% of the total
unexplained variance in HIV infection in urban areas was
attributable to unobserved community-level factors, com-
pared to 13% of unexplained variance in rural areas.

These findings call for policies to support people to
attain higher education as a strategy to effectively prevent
HIV infections; attainment of secondary or higher education
provides prospects for multiple benefits ranging from knowl-
edge, attitudes and capabilities, aspects that are transformable
into economic resources. Education is also an avenue to
achieve general social transformation that would influence
a range of development aspects linked to health. Focusing
attention on Uganda’s education is particularly urgent given
astounding evidence showing its gradual decline at primary
level [56, 57]. Development attention also needs to be paid
to the rural social environments, areas which substantially
account for the greatest social influence in the construction of
HIV vulnerability and which account for the increasing HIV
prevalence in Uganda.

Further, these findings show that there are factors at
the community level that influence vulnerability to the
risk of HIV infection, evidence which justifies a focus of
interventions on both individual and community factors such
as sexual relationships, cultural norms, beliefs, and attitudes,
socioeconomic status, availability of good health services,
and religious values, among others. The findings validate
and reenforce the need for community-level programme
interventions including community HIV/AIDS education
and making health services including those for HIV/AIDS
accessible. Given the limited success of individually oriented
HIV programme interventions in preventing HIV infection,
an appreciation of the need to change approach is overdue.

These findings need to be interpreted bearing inmind the
fact these were cross-sectional surveys which make it inap-
propriate to infer causality. This is because these surveys use
prevalence estimates which do not reveal whether observed
associations existed before infection or infection preceded
the observations. Since antiretroviral therapy became widely
available in SSA, people living with HIV can live longer
for up to 10 or more years following the progression of
HIV to AIDS (e.g., [33]). The increased survival rates and
decreased mortality rates have thus contributed to increased
HIV prevalence [31–33, 58].

Nevertheless, by testing respondents for HIV, these sur-
veys establish objective measures of HIV prevalence which
allow for an accurate measurement of associations with HIV.
Further, higher HIV prevalence among people in wealthy
households could be due to longer survival, a phenomenon
known to influence prevalence. This research used data from
Uganda’s only 2 AIS, which limited the ability of the research
to determine the trend of these associations over a longer

period. Future research needs to track these trends over a
longer period. As much as associations based on residential
areas were observed, there was limited data to determine
spatial distribution of cases, an aspect which future research
also needs to address.

Notwithstanding the above limitations, this research,
whichwas part of a bigger research for PhD in Sociology [59],
supports research evidence reported elsewhere in SSA and
it is the first multilevel modelling to demonstrate the effect
of community factors and vulnerability to HIV infection in
Uganda. Besides individual and household factors, commu-
nity factors also influence vulnerability to the risk of HIV in
Uganda. HIV/AIDS awareness targeting sexual practices of
individuals in wealthy households and those with primary
educational attainment together with improving educational
attainment in Uganda and addressing contextual factors
influencing vulnerability to HIV infection are necessary
strategies to prevent HIV infections in Uganda. Given that
these surveys are nationally representative; these findings are
generalizable to the whole of Uganda and perhaps beyond.
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