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Abstract

Background—HIV-related stigma is associated with increased risk-taking behavior, reduced
uptake of HIV testing, and decreased adherence to antiretroviral therapy (ART). Although ART
scale-up may reduce HIV-related stigma, the extent to which levels of stigma in the general
population have changed during the era of ART scale-up in sub-Saharan Africa is unknown.

Methods—Social distance and anticipated stigma were operationalized using standard HIV-
related stigma questions contained in the Demographic and Health Surveys (DHS) and AIDS
Indicator Surveys (AIS) of 31 African countries between 2003-2013. We fitted multivariable
linear regression models with cluster-correlated robust standard errors and country fixed effects,
specifying social distance or anticipated stigma as the dependent variable and year as the primary
explanatory variable of interest.

Results—We estimated a statistically significant negative association between year and desires
for social distance (6=—0.020; p<0.001; 95% Confidence Interval [CI], —0.026 to —0.015) but a
statistically significant positive association between year and anticipated stigma (6=0.023;
p<0.001; 95% CI, 0.018-0.027). In analyses stratified by HIV prevalence above or below the
sample median, declines in social distancing over time were more pronounced among countries
with a higher HIV prevalence.

Conclusion—Concomitant with ART scale-up in sub-Saharan Africa, anticipated stigma in
the general population increased despite a decrease in social distancing towards people living with
HIV (PLHIV). Although ART scale-up may help reduce social distancing toward PLHIV,
particularly in high-prevalence countries, other interventions targeting symbolic or instrumental
concerns about HIV may be needed.
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Introduction

Although the concept of treatment as prevention has generated optimism that an AIDS-free
generation is within reach?, the success of this approach hinges upon early diagnosis and
linkage to care for people living with HIV (PLHIV)2. Unfortunately, people continue to
present for HIV care at late stages of disease3. HIV-related stigma has been recognized as a
major impediment to HIV prevention and treatment efforts*®. HIV-related stigma within the
general population has been associated with reduced uptake of voluntary counseling and
testing® 7 and increased sexual risk-taking behavior8 2. HIV-related stigma in the general
population may manifest as negative attitudes toward PLHIV (including desires for social
distancel©) or as specific behaviors targeting PLHIV, either through word or action (enacted
stigmatl12). In addition to experiencing enactments of stigma, PLHIV—or their caregivers
and family members, who may be subjected to courtesy stigma-3—may perceive negative
attitudes and expect rejection from others (regardless of whether these enactments actually
occur), a phenomenon known as anticipated stigmat%-14. Anticipated stigma encompasses
not only fears of unwanted disclosure but also the anticipated consequences of unwanted
disclosure. PLHIV may also internalize and accept these negative attitudes as valid; this
internalized stigma has been associated with poor mental health status®16, reduced
likelihood of serostatus disclosurel’-18 and poorer adherence to antiretroviral therapy
(ART)19,20_

Despite increasing recognition of the negative effects of HIV-related stigma, there remains a
dearth of evidence-based interventions available to reduce stigma either for individuals or at
the level of the population?1-23, However, ART scale-up itself may reduce HIV-related
stigma in the general population. Although it has been argued that taking ART might
increase the risk of PLHIV being subjected to stigma enactments (because the consistent
behaviors required for ART adherence may make it more difficult to hide one’s
serostatus24), this concern may ultimately be outweighed by ART-related improvements in
physical health and HIV-related symptom burden that reduce the extent to which PLHIV
internalize stigmatizing beliefs2>26 and restore or maintain their economic viability and
inclusion within social networks2-28, These positive changes, in turn, weaken the symbolic
and instrumental associations?® between HIV and economic incapacity, social isolation, and
imminent death30:31, Consistent with the contact hypothesis put forth by Allport32, this
theoretical effect of ART scale-up on HIV-related stigma should be most evident in countries
with high HIV prevalence. In these settings, individuals would have more opportunities for
personal contact with PLHIV, including PLHIV who have benefited from the restorative
effects of ART, resulting in decreased fear and branding of PLHIV as the “other”33:34,

The extent to which levels of HIV-related stigma in the general population have changed
during the current era of ART scale-up in sub-Saharan Africa is not well understood. In
particular, the effect of ART scale-up on different dimensions of stigma in the general
population, namely anticipated stigma3°36 and desires for social distancel?, is unclear. A
recent analysis of Ugandan data from 2006-2011 revealed a decrease over time in social
distancing but an increase in anticipated stigma3’. In a cross-country analysis of 18 African
countries, an association was found between ART coverage and declines in HIV-related
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stigma in the general population; this association appeared to be more pronounced in
countries with relatively high HIV prevalence38. However, that ecological analysis was
restricted to country-level data and used a composite measure of HIV-related stigma that did
not distinguish between anticipated stigma and desires for social distance. Therefore, the
extent to which there is divergence in these different aspects of stigma in other African
countries is unknown.

Understanding the extent to which different dimensions of HIV-related stigma have actually
changed during ART scale-up is important for policymakers. For example, finding decreases
over time in both anticipated stigma and social distancing would provide another impetus for
further ART expansion and potentially lessen the need for other anti-stigma interventions.
However, if one or both dimensions of stigma were to decrease only modestly or actually
increase, it would reinforce the need to develop and implement other population-based
interventions against the different types of stigma. To help answer this question, we
examined trends in stigma in sub-Saharan Africa using individual-level data from the
Demographic and Health Surveys (DHS) and AIDS Indicator Surveys (AlS), distinguishing
between anticipated stigma and desires for social distance. Our primary aim was to
understand temporal trends in anticipated stigma and desires for social distance in the
general population of sub-Saharan Africa during an era of ART scale-up. We also sought to
understand whether these trends differed according to national HIV prevalence.

Methods

Measures

Our analysis focused on countries in sub-Saharan Africa during 2003 to 2013, which was a
period of significant ART scale-up supported by the Global Fund for AIDS, Tuberculosis
and Malaria and the US President’s Plan for AIDS Relief3940, We extracted individual-level
data on HIV-related stigma from the DHS and AIS, which are nationally representative,
population-based surveys conducted approximately every five years in over 90 low- and
middle-income countries*!. The standardization of DHS/AIS questions, including those on
HIV-related stigma, allows for the analysis of temporal trends in attitudes and behaviors
within countries3” as well as comparative analyses across countries3842. Details of
DHS/AIS sampling procedures are available on the DHS website and in published country
reports*3. We pooled individual-level data from respondents aged 15 to 49 years into a single
dataset, using a de-normalization procedure to take into account the survey weights for each
country-level dataset?. For the stratified analyses, we extracted country-level data on HIV
prevalence from the UNAIDS AIDSInfo online database**. UNAIDS estimates HIV
prevalence in countries using a modeling approach which incorporates annual antenatal
clinic data as well as data from nationally-representative population-based surveys that
include blood testing*>:46,

The primary outcomes of interest were desires for social distance and anticipated stigma.
The DHS/AIS contain three questions which measure desires for social distance: 1) “If a
member of your family became sick with AIDS, would you be willing to care for her or him
in your own household?”; 2) “Would you buy fresh vegetables from a shopkeeper or vendor
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if you knew that this person had the AIDS virus?”; and 3) “In your opinion, if a female
teacher has the AIDS virus but is not sick, should she be allowed to continue teaching in the
school?” Negative responses to these questions reflect a preference to maintain social
distancel®, often motivated by instrumental concerns about casual transmission or by the
symbolic association of HIV with perceived devianceZ. We defined a respondent as having
a desire for social distance if he/she had a negative response to at least one of these three
questions. The DHS/AIS contains one question on anticipated stigma, “If a member of your
family got infected with the AIDS virus, would you want it to remain a secret or not?”
Positive responses to this question reflect fear of disclosing a hypothetical HIV infection36,
in particular the expectation of negative consequences (e.g., rejection or condemnation) were
a family member’s HIV-positive status revealed to others3®.

Socio-demographic variables (age, gender, educational attainment, marital status, household
asset wealth*’:48 and employment status) were included in the regression models as
potential confounders of the relationship between time and stigma. Furthermore, we
included an HIV knowledge variable equal to the number of correct responses to six
questions about HIV prevention and transmission (see Supplementary Digital Content 1).
Adjusting for these variables ensured that the observed trends were not due to compositional
changes in the sample over time or changing trends in important socioeconomic indicators
such as education. The DHS/AIS data were then merged with country-level UNAIDS data
on HIV prevalence. For cases in which the DHS data spanned two years (e.g. 2012-2013),
we abstracted HIV prevalence from the first year of the survey. There were seven countries
with a DHS/AIS survey in 2003 (Burkina Faso, Ghana, Kenya, Madagascar, Mozambique,
Nigeria, and Tanzania), but UNAIDS data on HIV prevalence were not available prior to
2004. For these countries, we matched the UNAIDS data from 2004 with the DHS/AIS from
2003.

Statistical analysis

We used descriptive statistics to characterize the sample. For the primary analysis, we fitted
linear regression models with cluster-correlated robust standard errors#3-51 and country
fixed effects, alternately specifying social distance or anticipated stigma as the dependent
variable, and year as the primary explanatory variable of interest. A statistically significant
regression coefficient was considered evidence that stigma was changing over time. As a
sensitivity analysis, an ordinal composite variable for social distance was also created, with
values ranging from zero (answering no to all three questions) to three (answering yes to all
three questions); this variable was then used in a multivariable ordered logistic regression
model. The 2003 Burkina Faso DHS had only one question on social distancing (about
caring for a family member with AIDS), so respondents to this DHS were excluded from the
analyses on social distance.

To obtain an adjusted estimate for the regression coefficient for year, we fitted multivariable
linear regression models with cluster-correlated robust standard errors and country fixed
effects, adjusting for socio-demographic variables and HIV knowledge. We then conducted a
stratified analysis by national HIV prevalence (using a threshold of 2.9%, the median
prevalence in 2013 across the countries represented in our study sample) to assess whether
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temporal trends in HIV-related stigma differed by HIV prevalence. To formally test the
hypothesis that the year trends were different, we fitted a multivariable regression model to
the entire sample and included a product term for the interaction between national HIV
prevalence (greater than or equal to 2.9% vs. less than 2.9%) and year. All analyses were
performed using Stata software (\Version 13.1, StataCorp, College Station, TX).

715,319 women and 334,256 men from 31 sub-Saharan African countries, comprising 63
DHS/AIS, were included in the analyses. Survey refusal rates among men and women in the
DHS/AIS were typically less than 10%, and no survey had a refusal rate more than 20%.
DHS/AIS respondent characteristics are stratified by gender in Table 1. Across all surveys,
51% of respondents endorsed at least one measure of social distance, while 50% endorsed
anticipated stigma. The Cronbach’s alpha for the three social distancing questions was 0.66.
Although it is difficult to interpret p-values in light of the large sample size, women
appeared to be more likely to endorse anticipated stigma (53% vs. 44%: y2=6,300,
p=<0.001). Compared to countries with HIV prevalence at or above 2.9% in 2013, countries
with HIV prevalence below 2.9% in 2013 had a much higher prevalence of social distancing
(61% vs. 44%:; y2=28,000, p=<0.001) but a similar prevalence of anticipated stigma (50.4%
vs. 49.9%; ¥2=21, p=<0.001). Trends in prevalence of stigma by country (for countries with
more than one DHS/AIS survey between 2003 and 2013) are shown in Figures 1 and 2.

We estimated a statistically significant negative association between year and desires for
social distance (6=—0.020; p<0.001; 95% Confidence Interval [CI], —0.026 to —0.015) but a
statistically significant positive association between year and anticipated stigma (£=0.023;
p<0.001; 95% ClI, 0.018-0.027). Compared to the baseline mean across countries in 2003,
these regression coefficients suggest an approximately 4% relative reduction in prevalence
of desires for social distance and 6% relative increase in prevalence of anticipated stigma
with each year. Adjustment for socio-demographic variables and HIV knowledge yielded no
substantive changes in these findings (Table 2). The sensitivity analysis using an ordinal
composite variable for social distancing did not yield a meaningful difference in statistical
significance for year (adjusted odds ratio [AOR]=0.903; 95% CI, 0.89-0.93) compared with
the binary outcome.

In analyses stratified by median national HIV prevalence in 2013, declines in desires for
social distance over time were noted in both high and low prevalence countries. The
statistical significance and magnitude of the negative association between time and desires
for social distance was greater in high prevalence countries (6=-0.021, p<0.001; 95% ClI,
-0.029 to —0.013) compared to low prevalence countries (6=—0.015; p=0.02; 95% ClI,
-0.026 to —0.003) (Supplementary Digital Content 3), although the interaction term was not
statistically significant (p=0.33). Increases in anticipated stigma of similar magnitude were
found in both high (6=0.025, p<0.001; 95% CI, 0.016-0.033) and low (6=0.022; p<0.001;
95% ClI, 0.017-0.028) prevalence countries (Supplementary Digital Content 3).
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Discussion

In this longitudinal, cross-country analysis of data on more than one million persons from 31
sub-Saharan African countries obtained during a period of ART scale-up, we found evidence
for an increase in anticipated stigma in the general population despite an apparent decrease
in social distancing towards PLHIV. These trends were not explained by compositional
changes in HIV knowledge or important socio-demographic variables such as educational
attainment. Furthermore, we found evidence for a more substantial decrease over time in
social distancing in countries with high HIV prevalence compared to countries with low HIV
prevalence, whereas similar increases in anticipated stigma were found in high and low
prevalence countries. These findings have important implications for policymakers, as they
suggest that ART scale-up alone may be insufficient to effect meaningful improvements in
HIV-related stigma, and that further initiatives to counter stigma are likely necessary, such as
educational campaigns?1:52, changes to laws that institutionalize stigma®?, and livelihood
interventions for PLHI\V30:31,

Our findings support the hypothesis that ART scale-up reduces desires for social distance by
improving physical health and reducing HIV-related symptom burden, allowing PLHIV to
reintegrate as productive members of society and diminishing the association of HIV with
economic incapacity3%-31 and “social death”>3. That this effect is more evident in high-
prevalence countries compared to low-prevalence countries lends support to the contact
hypothesis put forth by Allport32. Despite being one of the foremost theories in prejudice
reduction®*, more field experiments are needed to confirm the findings that have emerged in
laboratory-based research®®. Our findings are consistent with this theory, in that persons in
high-prevalence countries should have relatively more opportunities to have personal contact
with PLHIV and observe the salubrious effects of ART. However, more studies using
experimental, quasi-experimental, or qualitative methods are needed in order to definitively
test these hypothesized mechanisms.

Less clear is why anticipated stigma has increased over time in both low- and high-
prevalence countries while desires for social distance have declined. One possible
explanation is social desirability bias; after a decade or more of exposure to HIV knowledge
campaigns, people in the general population may increasingly understand how they ought to
feel about PLHIV while experiencing no changes in their actual feelings toward PLHIV.
Respondents could increasingly feel social pressure to endorse accepting attitudes toward
PLHIV without necessarily changing their opinions about fear of disclosure of a family
member’s hypothetical HIV infection. Alternatively, respondents might feel more accepting
toward PLHIV who were infected prior to the educational campaigns of the past decade, yet
still harbor negative attitudes toward PLHIV who have more recently been infected (i.e.,
reflecting a belief that these persons ought to have “known better” than to engage in risky
behaviors). Finally, although respondents may actually have changed their personal attitudes
towards PLHIV, they may have perceived that others in society have not. Thus, their
perceptions of prevailing injunctive and/or descriptive norms® might cause them to
persistently have fears of disclosure (whether hypothetical or not) despite changes in their
own beliefs.
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Regardless of the veracity of these explanations, it remains uncertain why anticipated stigma
would have increased rather than merely failed to decline—a phenomenon that appears to
hold true for almost all countries under study (Figure 2). As our analyses adjusted for
differential trends in HIV knowledge as well as education and other socio-demographic
variables, the reasons for this finding remain unclear. One important consideration is
whether ART scale-up has failed to counter, or perhaps has even exacerbated, the symbolic
association of HIV with behaviors perceived to be deviant, which may be a driver of
anticipated stigma. While providing physical health benefits for PLHIV, ART does little to
counter entrenched feelings of blaming or moral outrage in the community. In fact, it has
been argued that ART scale-up might actually worsen such feelings and create an “ART
stigma”®’, in that the physical health benefits afforded by ART may be perceived as
allowing PLHIV to engage in promiscuous behaviors and spread HIV to others®8:59, If this is
indeed the case, policymakers have a difficult but necessary task at hand: developing and
implementing interventions to counter these symbolic drivers of HIV-related stigma that
exacerbate risk behaviors and reduce uptake of HIV prevention and testing services.

There are several limitations to our study. First, our measures of social distance and
anticipated stigma, which have been used as core indicators by UNAIDSS?, are self-reports
of hypothetical scenarios that could be misconstrued by respondents, rather than validated
multi-item scales. Although this limitation has been noted by others®1.62, this limitation
would only bias our estimates (of trends in stigma) if the extent to which respondents
misinterpreted the survey questions has systematically changed over time. Over the short
time frame of the study, we believe this possibility is unlikely. It is worth noting that the
DHS is planning to revise the stigma indicators in future questionnaires, which may enhance
their reliability and validity®3. Second, our study did not include data from South Africa, the
country with the world’s largest HIV epidemic; nor did our study include longitudinal data
on all countries (i.e., some countries only had one DHS/AIS during the period under study).
Nevertheless, our study is the most comprehensive analysis to date, including 31 countries
and over 1 million individuals. Finally, although our results demonstrate temporal trends in
HIV-related stigma, it is likely that other factors besides ART scale-up, such as educational
campaigns and other stigma-reduction activities?1:64, may have been in part responsible for
the observed trends. Nevertheless, as discussed above, we believe ART scale-up to be likely
the most important factor cutting across all 31 countries under study. Regardless of other
potential factors, our overall conclusions remain the same: namely, that ART scale-up is
probably beneficial in reducing desires for social distance but that other targeted
interventions to reduce HIV-related stigma, particularly related to symbolic concerns over
the meaning of HIV, will be needed to help encourage uptake of HIV testing and treatment.

In conclusion, in this longitudinal, cross-country analysis of data from 31 sub-Saharan
African countries, we found a decline in social distancing towards PLHIV but increasing
anticipated stigma in the general population during a period of ART scale-up. Declines in
social distancing appeared to be more pronounced in countries with high HIV prevalence, in
support of the theory that more frequent personal contact with PLHIV and the health-giving
effects of ART allow for decreased fear, misconceptions, and labeling of PLHIV as the
“other.” Our findings suggest that ART scale-up may be beneficial for stigma reduction but
is unlikely to be a panacea, especially in countries with relatively low HIV prevalence.
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Further study is needed to elucidate the reasons for worsening anticipated stigma in the
general population and to develop effective and scalable interventions that target both the
symbolic and instrumental drivers of stigma.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

a: Trends in prevalence of desires for social distance in 13 countries with high HIV
prevalence and multiple DHS/AIS, 2003-2013; by country
b: Trends in prevalence of desires for social distance in 11 countries with low HIV
prevalence and multiple DHS/AIS, 2003-2013; by country
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Figure 2.

a: Trends in prevalence of anticipated stigma in 13 countries with high HIV prevalence and
multiple DHS/AIS, 2003-2013; by country
b: Trends in prevalence of anticipated stigma in 12 countries with low HIV prevalence and
multiple DHS/AIS, 2003-2013; by country
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Characteristics of DHS/AIS participants from 31 sub-Saharan African countries, by gender

Table 1

Characteristic Overall (n=1,049,575) | Women (n=715,319) | Men (n=334,256)
Age, mean (SD), y 29.2 (10.3) 28.5 (9.6) 30.5 (11.6)
Achieved more than primary education | 33% 29% 42%

Married 62% 66% 55%

Household asset index, mean (SD) ™ 12,520 (163) 12,023 (199) 13,584 (283)
Employed 63% 58% 76%

Endorsed desire for social distance 51% 52% 50%

Endorsed anticipated stigma 50% 53% 44%

All t-tests/chi-square tests for differences by gender yielded p-values of less than 0.001.

Page 14

*
More information about the construction of the household asset index can be found in Filmer & Pritchett (1999,2001). Information about how the
household asset index was specifically operationalized in the DHS/AIS is available at: http://www.dhsprogram.com/topics/wealth-index/Index.cfm
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Table 2

Page 15

Regression estimates for the association between year and social distance/anticipated stigma, with covariates

Variable Social distance Anticipated stigma

Adjusted coefficient | 95% CI Adjusted coefficient | 95% CI
Year -0.019 (-0.024, -0.013) | 0.023 (0.018, 0.029)
Female -0.005 (-0.025,0.015) | 0.090 (0.074, 0.106)
Age, per 10 years -0.020 (-0.029, -0.012) | -0.021 (-0.032, -0.011)
Achieved secondary education -0.144 (-0.208, -0.080) | -0.019 (-0.036, -0.002)
Married 0.010 (-0.003, 0.024) | -0.016 (~0.027, -0.005)
Asset index (divided by 10000) | -0.003 (-0.007, 0.000) 0.001 (0.000, 0.002)
Employed -0.004 (-0.011, 0.003) | -0.008 (~0.013, -0.002)
HIV knowledge -0.061 (-0.080, -0.042) | 0.004 (-0.005, 0.012)
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