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Summary

Background.—Stigma is a formidable social-structural barrier to HIV testing, and yet the effect
of stigma on HIV testing is rarely examined at the community-level. The aim of this study was

to examine the geospatial relationships of perceived HIV stigma and HIV testing among men and
women living in rural Uganda.

Methods.—Women (n=5381) and men (n = 4359) residing in rural areas of Uganda who
self-identified as HIV negative completed measures that included HIV testing history and HIV
stigma. Geospatial cluster analyses identified areas of higher stigma (hot-spots) and lower stigma
(cold-spots) and their geographical dispersion. Gender stratified Poisson regression models tested
individual and community-level stigma in relation to frequency of HIV testing in the previous
2-years.

Findings.—Among the 9,740 participants, 940 (9%) had never been tested for HIV, and among
those who had been tested, 1131(12%) had not been tested in the previous 2-years; men were less
likely to have been tested than women. Multi-level modeling showed that women demonstrated
significant individual and community-level associations between lower stigma predicting higher
rates of HIV testing. In contrast, individual-level stigma was not associated with testing frequency
for men, whereas higher community-level stigma was significantly associated with higher rates of
testing.

Interpretation.—Results suggest that HIV stigma exerts differential influence on testing for
women and men. HIV testing campaigns targeted to men and women in rural Uganda will require
gender tailoring fit to local contexts.

Funding.—National Institute of Mental Health (NIMH) grant number RO1MH10639 awarded to
Susan M. Kiene and Rhoda K. Waynenze, Pls.

Keywords

HIV stigma; Uptake of HIV testing; Geospatial analyses; HIV in Africa; HIV prevention; Health
services research

Introduction

Current efforts to end HIV depend on at least 90% of people living with HIV being aware
of their status and engaging in HIV care. Testing is therefore square one in controlling
HIV. The global scale-up of HIV testing demands removing physical-structural constraints
by offering testing at convenient locations and reducing stigma-related barriers by offering
opportunities for rapid home or self-testing (1, 2). Sub-Saharan Africa has the highest rates
of HIV infection in the world, and stigma-related concerns about testing HIV positive may
be increasing over time (3). As a barrier to HIV testing, as well as an impediment to
achieving mental health and well-being, stigma is a leading cause of late HIV diagnosis in
Africa. Studies conducted throughout sub-Saharan Africa indicate that greater HIV stigma
is associated with lower rates of testing (4-9). In Ethiopia, 69% of people with HIV are
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diagnosed late, of which 32% report fear of stigma as the basis for delayed testing (10).
Similarly, a case control study in Zimbabwe found that stigma-related experiences posed an
independent risk for late presentation to HIV care (11). In Uganda, HIV testing is associated
with the degree to which individuals anticipate experiencing stigma if they to test HIV
positive (12).

There are also well-established gender differences in HIV testing, with men testing less
frequently than women. Multiple factors likely contribute to gender differences in HIV
testing, including utilizing health services and culturally defined masculinity (13), as well
as the financial consequences HIV poses to women and their children. Perceived HIV
stigma, specifically the negative and stigmatizing views that individuals hold toward people
living with HIV, may also contribute to gender differences in HIV testing. In some studies
men report greater HIV stigma than women (7), while others report that women perceive
greater HIV stigma than men (14). Research in South Africa indicates stigma in the
surrounding community is significantly related to HIV testing among women, but not men
(7). Furthermore, HIV testing and stigma are not evenly distributed across geographical
areas. HIV stigma, for example, is more common in rural than urban areas (15-17). While
stigma may vary between rural and urban settings, the influence of stigma may be more
localized, with persons in closest proximity exerting the most influence on both perceived
stigma and HIV testing (18).

The current study was conducted to examine the geospatial relationships of perceived

HIV stigma and HIV testing among men and women living in rural Uganda, an area

with one of the largest HIV epidemics in sub-Saharan Africa (19).We hypothesized that
individuals who perceive greater HIV stigma relative to others in proximity to them

would test less frequently for HIV. In addition, we hypothesized that communities with
greater perceived HIV stigma (i.e., stigma hot-spots) would demonstrate lower HIV testing
relative to communities with lower perceived HIV stigma (i.e., stigma cold-spots). We

also hypothesized that individual-level stigma would interact with community-level stigma.
Specifically, we hypothesized that individuals who perceive higher stigma and reside in
stigma hot-spots would demonstrate the least frequent HIV testing, whereas individuals who
perceive lower HIV stigma and reside in stigma cold-spots would demonstrate the most
frequent HIV testing.

Study Design and Participants

We screened participants during the first recruitment waves of the PATH/Ekkubo study, an
enhanced linkage to HIV care cluster randomized trial conducted in Uganda [Clinical Trial
Registry NCT02545673 (20)]. For this study, data were collected in 13 villages in the central
Uganda districts of Butambala and Mpigi. Study eligibility criteria were: age 18 or older

or emancipated minor, household residence, and speaking the local language of Luganda

or English. There were 10,474 potentially eligible individuals, of which, 438 (4%) were

not found at home after up-to-three visits and 296 (3%) declined to participate. Participants
were therefore 5381 women and 4359 men aged 18 to 59, including 42 female and 1 male
emancipated minors (< 18 and =14 years), who reported that they were HIV negative or
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unknown HIV status and consented to complete an interviewer administered questionnaire
and accepted taking a rapid HIV test. Health services, including HIV testing are provided
free at government and not-for-profit health facilities and non-governmental organizations in
the districts included in this study.

We administered interviews before conducting rapid HIV testing as part of the trial (see
Appendix, page 10). We conducted 95% of interviews in private areas inside households,
and the remaining 5% were conducted in private areas outside of households or another
location. All interviews regardless of location were conducted between the participant

and interviewer without any other persons present, including household members and
neighbors. The median number of persons per household interviewed was between 2 and
3. Geolocation data, specifically latitude and longitude coordinates, were captured via
interviewer’s tablet computers. The geolocation data were linked to individual participants
and we statistically controlled the number of interviews conducted within households. All
participants provided written informed consent and all study procedures were approved by
San Diego State University, and Makerere University School of Public Health ethical review
committees and the Uganda National Council for Science and Technology.

Demographic characteristics.—We collected participant gender, age, marital status,
education, and sources of income. Participants also reported whether their home has
electricity as an economic indicator and whether a spouse, family member or other person
living with HIV resided in their household.

HIV testing history.—Participants were first asked whether they had ever been tested

for HIV prior to participating in the study. For participants who indicated that they had

been tested, a series of follow-up questions included how many times they had ever been
tested and the months and years for any tests received using an open response format. These
data were used to quantify the frequency of HIV tests in the previous 2-years. Specifically,
participants who had never been tested as well as those who had been tested but not in the
previous 2-years were defined as not recently tested. For participants who had been tested in
the previous 2-years, frequency counts of reported number of tests were used as a continuous
variable in Poisson regression models. For descriptive analyses, participants were grouped
on the basis of natural breaks in the frequency distribution of HIV testing in the past 2-years;
(@) 1 to 2 times, (b) 3 to 5 times, and (c) having been tested 6 or more times.

Perceived HIV stigma.—We administered an 8-item perceived HIV Stigma Scale
developed for use in sub-Saharan Africa (21). Interviewers instructed participants with the
following script: “I’m going to read you some statements about what some people may
believe about people living with HIV and | want you to tell me if you agree or disagree with
the statements.” Example items include, “A person with HIV must have done something
wrong and deserves to be punished” and “People who have HIV should be ashamed”. The
perceived HIV stigma items were responded to on 5-point rating scales from “0 = strongly
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disagree” to “4 = strongly agree”, with higher scores representing greater perceived stigma,
alpha = 0.87.

Statistical analysis

Because women are more likely than men to receive health services that offer routine

HIV testing, such as family planning and antenatal services, we stratified all analyses by
participant gender. Initial descriptive comparisons between women and men on demographic
and health characteristics were performed using contingency table X2 tests for categorical
variables and independent t-tests for continuous variables. For geospatial analyses, we
conducted Local Moran’s | tool using ArcGIS to define individual and community-level
perceived HIV stigma. Our research question concerns the social influence of HIV stigma on
HIV testing frequency within higher and lower stigma areas. Moran’s | identifies clustering
based on concentrations of continuous values in relation to the distance between values
(22). Specifically, Moran’s | calculates the local cluster mean based on proximal scores
removing the influence of the individual score. Clustering was therefore determined on the
basis of perceived HIV stigma scores and participant geolocation. Because we assumed that
individuals with greater perceived stigma would exert greater influence on others closer,
relative to farther away, we used an inverse distance weighted interpolation. This procedure
gives greater weight to stigma scores most proximal to the predicted value, with weights
diminishing as a function of distance. We set the distance of maximum weighting to one
kilometer (KM) “as a crow flies’ given the observed size of villages sampled and the
distances between villages. We constrained the area of influence to 1 KM based on the
assumption that social influences of stigma would be greater with proximity. By definition,
interviews conducted among household members are the most proximal and therefore
potentially most influential. We included women and men in a single geospatial analysis

to account for the social influence of perceived HIV stigma across genders. Local Moran’s

I defines spatial areas as statistically significant clusters using z-scores (p <.05) based on
nearby values, referred to here as communities, with: (a) clusters of nearby values with
similarly higher stigma scores (hot-spots); (b) clusters of nearby values with similarly lower
stigma scores (cold-spots). Furthermore, the analysis identifies individuals as outliers when
they have statistically significantly lower or higher stigma scores relative to dissimilar
‘neighboring’ scores in hot-spots and cold-spots, respectively (23). Individuals are therefore
identified as having higher or lower stigma scores in higher or lower stigma communities on
the basis of relative scores within and between clusters. In addition, the analysis identifies
dispersed stigma scores as occurring outside of hot-spots and cold-spots, that is without
statistically significant spatial clustering. Descriptive analyses among cluster groups for
categorical variables used contingency table X2 tests and for continuous variables we used
analysis of variance.

Next, we conducted Poisson regression models to test study hypotheses regarding the
effects of individual-level and community-level stigma on HIV testing frequency counts.
We modeled the main effects of (a) individual-level (higher vs. lower perceived HIV stigma
scores) and (b) community-level (perceived stigma hot-spots vs cold-spots) as defined

by statistically significant values of Moran’s I. We also modeled the individual-level X
community-level stigma interactions. To test the main effects and interactions we performed
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non-redundant multi-level Poisson regressions with robust estimators, specifying lower
stigma categories as the reference group. These models included all participants designated
in hot-spots or cold-spots. The models controlled for participant age, years of education,
whether they had electricity in their home, whether the participant reported living with a
person who has HIV, the participant’s own post-survey HIV test results, and the number of
household members interviewed. Likelihood ratio X2 tests for model effects, associated p
values and parameter estimates are reported. Modeling was conducted using SPSS v.24 and
statistical significance was defined as p < .05.

Role of the Funding Source

Results

The funder of the study had no role in study design, data collection, data analysis, data
interpretation, or writing of the report. The corresponding author had full access to all the
data in the study and had final responsibility for the decision to submit for publication.

Data for this study were collected between November 25, 2015 and May 26, 2017. A total
of 940/9740 (9%) had never been tested for HIV, and among those participants who had
been previously tested, 1,131/9740 (12%) had not been tested in the previous 2-years. Taken
together, 2071/9740 (21%) participants formed the group that had not been tested in the past
2-years. As shown in Table 1, women were significantly more likely to have been tested

in the previous 2-years 4535/5381 (84%) compared to men 3134/4359 (72%). Furthermore,
women were more likely to have been tested multiple times compared to men. Women were
also more likely than men to be married, unemployed, less educated, not to have electricity,
living with an HIV positive person, test positive after completing the survey, and had higher
perceived HIV stigma scores.

Results of the GIS clustering analysis on perceived HIV stigma scores indicated that
8207/9740) (84%) participants were located in areas of significantly higher stigma
(hot-spots) or lower stigma (cold-spots). Specifically, 3850/9740 (39%) of participants
clustered in stigma hot-spots and 4357/9740 (45%) clustered in stigma cold-spots. The
remaining 1533/9740 (16%) of participants were in areas of dispersed HIV stigma (i.e.,
non-significant). Figure 1 shows the location of stigma hot-spots and cold-spots represented
within the six study sub-counties. Stigma hot-spots and cold-spots were distributed across
the sampling area with a mean of 7.4 KM (range 3.5 —11.5) between clusters. Figure 2
shows one sub-county with a closer view of stigma hot-spots and cold-spots with markers
differentiating men and women, visualizing individuals with significantly dissimilar (p <
.05) perceived stigma scores relative to persons in their proximity (e.g., outliers).

Table 2 shows the descriptive analyses for participant characteristics and HIV testing

in association with geospatially defined stigma hot-spots and cold-spots, as well as non-
significant areas, for women and men. For women (upper-panel), stigma areas were
associated with HIV testing groups. Women in stigma hot-spots were significantly least
likely to have been tested in the past 2-years, whereas women in stigma cold-spots were
more likely and more frequently tested. Women with the highest rates of testing, that is
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having been tested 3 or more times in the past 2-years, were in stigma cold-spots, whereas
women with the lowest rates of multiple tests were in stigma hot-spots.

For men, stigma areas were also associated with HIV testing history. As shown in the lower
panel of Table 2, there was a mixed pattern of association between geospatial stigma areas
and HIV testing for men. Men in stigma hot-spots were more likely to have been tested six
or more times, but men with higher individual stigma scores in stigma hot-spots were least
likely tested 3-5 times. For men, there was no association between having not been tested in
the past 2-years and perceived HIV stigma.

Results of the Poisson regression models testing the effects of individual and community-
level stigma predicting HIV testing are shown in Table 3. Among women, the model

effects for both individual and community-level stigma were significant. The individual x
community-level stigma interaction was not significant. At the individual-level, women with
higher perceived stigma had lower rates of HIV testing than women with lower perceived
stigma. Similarly, women in stigma hot-spots had lower rates of testing than women in
stigma cold-spots.

For men, the main effect of individual-level stigma on HIV testing frequency was also
statistically significant; men with higher stigma scores were tested less frequently. The main
effect of community-level stigma was also significant, but the direction of the association
between perceived stigma and HIV testing was the opposite of expected; men in stigma
hot-spots had significantly higher rates of HIV testing than men in stigma cold-spots. The
individual x community-level stigma interaction was not significant.

Discussion

Regular and repeated HIV testing in places of high-HIV prevalence is essential to
achieving HIV control (24). The current study was conducted in communities with 8%
HIV prevalence, among the highest in the world. We found that one-in-five participants

in our population-based survey had not been tested for HIV in the previous 2-years, with
HIV testing significantly less frequent among men than women. Gender differences in
overall HIV testing are universally reported in sub-Saharan Africa and are likely explained
by women being tested in family planning, antenatal care, and other health services. Our
findings therefore support the a priori decision to stratify the models by gender. We also
observed that individuals with higher perceived stigma in cold-spots (outliers), for both
men and women were more common than outliers with lower stigma in hot-spots. The
greater number of individuals with higher stigma scores may be explained by the overall
prevalence of perceived stigma, including people with higher perceived stigma in relatively
lower stigma social contexts. We also found that HIV testing was associated with HIV
stigma. As predicted, women who individually perceived lower stigma, as well as women
located in stigma cold-spots demonstrated the highest rates of HIV testing. Women with
lower individual perceived stigma residing in stigma cold-spots were the most frequently
tested. Our results for women, specifically that higher stigma is associated with lower HIV
testing, are consistent with other studies of women in sub-Saharan Africa, including Uganda
(25-27).
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Similar to the current study, previous research has reported mixed patterns of associations
between HIV stigma and HIV testing among men and women in southern Africa. For
example, in South Africa, while higher stigma is associated with lower testing among
women, this association is not consistently reported for men (28). Also, compared to men,
sub-Saharan African women desire greater social distance from people living with HIV and
express greater anticipated HIV stigma (29). While men with higher individual-level stigma
were less often tested than men with lower individual-level stigma, men demonstrated

the opposite direction of association at the community-level; men in stigma hot-spots had
significantly higher HIV testing than men in stigma cold-spots. One potential explanation
for higher community-level being associated with greater testing for men may be that
repeatedly testing HIV negative may coincide with a greater sense of distancing from HIV, a
form of ‘othering’ (30). Alternatively, higher community-level stigma may reflect observing
more acts of stigma against people living with HIV, a factor that has been associated with
greater HIV testing in past research (31, 32). Further research is needed to replicate these
findings and explain gender differences in the association between perceived stigma and
HIV testing.

Research conducted in South Africa has also found that different measures of stigma are
differentially related to HIV testing. For example, women with greater perceived stigma
have lower rates of testing, as was the case in this study, whereas women with greater
stigma-attitudes are more likely to have been tested for HIV (29). Our findings also

suggest that different conceptualizations of stigma may lead to different associations with
HIV testing, depending on gender and local contexts. Theories of stigma emphasize the
importance of intersecting factors, where the combination of the multiple dimensions, in
this case gender and perceived HIV stigma, may be differentially related to HIV testing
among women (33) and men (34). A limitation of our study is that our measure of perceived
HIV stigma was not intersectional, in that the items were gender neutral, referring to people
living with HIV. The intersection of gender and HIV stigma, and how intersectional stigma
is related to HIV testing should be the subject of future research.

The current study’s findings should be interpreted in light of its methodological limitations.
Our data were collected cross-sectionally and cannot inform causal directions. We also
relied on self-reported history of HIV testing as well as responses to questions about HIV
stigma, both of which may be influenced by social expectancies and recall biases. HIV
testing has become normative in many places and there are widespread messages regarding
the importance of testing. Thus, the social expectancies for HIV testing may have biased
responses making the rates of HIV testing observed in our study upper-bound estimates.

In contrast, discriminating against people living with HIV is biased toward under-reporting
(3), and therefore our measures may under-estimate perceived stigma. We are also unable
to account for the potential effects of programs and campaigns to increase HIV testing in
Uganda that may have different effects on men and women. The accuracy of the number of
HIV tests reported may have been influenced by the 2-year retrospective period. It should
be noted that our geospatial analysis of stigma scores, particularly use of Local Moran’s

I, requires replication. This study was also conducted in one country with its own unique
culture and HIV epidemic. The degree to which these findings are generalizable to other
settings is unknown. We did not collect data on sexual behavior or other indicators of

Lancet HIV. Author manuscript; available in PMC 2022 November 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kalichman et al.

Page 9

HIV risk, limiting our ability to explain HIV testing rates. Also, our study focused on
perceived stigma, just one dimension of stigma. The degree to which our findings generalize
to other stigma dimensions is unknown. Furthermore, the restricted range of responses to our
perceived stigma measure reduced our power to detect associations and should be considered
a limitation.

We conclude that this study points toward extending available interventions that are designed
to alleviate the effects of stigma among people living with HIV to increase HIV-testing (35).
Broad public health education campaigns to reduce stigma and increase HIV testing have
shown promise in sub-Saharan Africa and may provide a foundation for continued efforts.
Reducing community-level stigma may also extend beyond testing to ultimately improve
linkage and retention to HIV care. Our findings are consistent with past studies, indicating
HIV testing interventions require gender tailoring as well as local contextualization. Treating
stigma as a monolithic barrier to HIV testing has yielded interventions with uneven success.
For men additional factors, such as healthcare access and masculinity may likely prove
critical to increasing HIV testing. HIV testing campaigns may better appeal to men if they
are designed by men and aim to avoid reinforcing perceived stigma while not promoting
masculine stereotypes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context
Evidence before this study

We searched PubMed on January 10, 2020 for empirical studies with the terms

“HIV stigma” and “HIV testing”, “sub-Saharan Africa”, “Africa” and no date or
language restrictions. Previous research in sub-Saharan Africa shows that HIV testing

is suppressed by perceived HIV stigma at the individual-level, such that greater stigma
beliefs are predictive of lower rates of HIV testing. One study has also shown that women
are more likely to be sensitive to the impact of stigma in their community than men.

Few studies have examined the interaction between individual and community stigma as
a barrier to HIV testing.

Added value of this study

HIV stigma impacts HIV testing differently for men and women. For women,
individuals’ own perceived stigma is related to lower testing rates and community-level
perceived stigma has a similar effect. For men, greater perceived stigma at the individual-
level also predicts less frequent testing. In contrast, among men higher community-level
perceived stigma is related to more frequent HIV testing, possibly because repeatedly
testing HIV negative may foster perceived stigma as a form of social distancing, or
‘othering’.

Implications of all available evidence

Efforts to increase HIV testing require strategies for reducing HIV stigma among women
and men. Interventions to increase HIV testing may benefit from gender tailoring, with
social influence operating differently for women and men.
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Figure 1.
Stigma hot-spots and cold-spots represented in the 6 sub-counties in the Butambala and

Mpigi districts of Uganda that participated in the study.
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Stigma hot-spots and cold-spots with markers differentiating men and women in stigma
hot-spots and cold-spots, as well as differentiating individuals with lower stigma in stigma
hot-spots and individuals with higher stigma in stigma cold-spots.
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Demographics and HIV testing characteristics of men and women in rural Uganda communities.

Table 1

Men Women
N = 4359 N = 5381
Characteristic N (%) N (%) X2 p
Marital status
Never Married 1710 (39) 1024 (19) 486.64 <.0001
Divorced 443 (10) 893 (17) 84.19  <.0001
Widowed 30 (1) 201 (4) 9657  <.0001
Married - separate 417 (10) 857 (16) 85.67  <.0001
Married - together 1759 (40) 2406 (45) 18.70  <.0001
Never work for money 367 (8) 1605 (30) 684.49  <.0001
Household without electricity 185242) 2480 (46) 12.64  <.0001
HIV positive household member 129 (3) 217 (4) 8.09 <.0001
Tested HIV+ post-survey 123 (3) 286 (5) 37.2 <.0001
Times HIV tested in past 2-years
Not Tested in past 2-years 1225 (28) 846 (15) 220.48 <.0001
Tested 1-2 times 1459 (34) 1479 (28) 4095  <.0001
Tested 3-5 times 1116 (26) 1549 (29) 1228  <.0001
Tested 6+ times 559 (12) 1507 (28) 3323.1 <.0001
M (SD) M (SD) t
Age 29.2(10.01) 29.10 (10.13)  0.46 639
Years of education 8.0 (3.36) 7.80 (3.37) 2.94 .003
Perceived stigma score 0.89 (0.60) 0.92 (0.59) 231 .021
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Multivariable models predicting HIV testing frequency from individual-level and community-level stigma
geolocation clusters stratified by gender.

Women Men

Predictor B Effect X2 p B Effect X? p
Age .016 489.6 <.0001 .024 663.5 <.0001
Education .012 28.6 <.0001 .038 155.1 <.0001
Without electricity .153 99.9 <.0001 .065 8.8 .003
HIV+ household member -.009 0.1 811 .016 1 793
Tested HIV+ post-survey -.407 81.7 <.0001 -.906 87.6 <.0001
Interviews per household -.045 67.9 <.0001 .036 24.1 <.0001
Individual-level stigma -.173 94.4 <.0001 -.030 55 .018
Community-level stigma -.223 178.9 <.0001 .077 7.0 .008
Individual-level X Community-level stigma 2.9 .087 0.8 .349
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