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Abstract

Introduction: To investigate the association between individual and community-level measures of HIV stigma and HIV inci-
dence within the 21 communities participating in the HPTN (071) PopART trial in Zambia and South Africa.

Methods: Secondary analysis of data from a population-based cohort followed-up over 36 months between 2013 and 2018.
The outcome was rate of incident HIV infection among individuals who were HIV negative at cohort entry. Individual-level
exposures, measured in a random sample of all participants, were: (1) perception of stigma in the community, (2) perception of
stigma in health settings and (3) fear and judgement towards people living with HIV. Individual-level analyses were conducted
with adjusted, individual-level Poisson regression. Community-level HIV stigma exposures drew on data reported by people
living with HIV, health workers and community members. We used linear regression to explore the association between HIV
stigma and community-level HIV incidence.

Results: Among 8172 individuals who were HIV negative and answered individual-level stigma questions at enrolment to the
cohort, there was no evidence of a statistically significant association between any domain of HIV stigma and risk of incident
HIV infection. Among the full cohort of 26,110 individuals among whom HIV incidence was measured, there was no evidence
that community-level HIV incidence was associated with any domain of HIV stigma.

Conclusions: HIV stigma is often cited as a barrier to the effectiveness of HIV prevention programming. However, in the
setting for the HPTN 071 “PopART trial,” measured stigma alone was not associated with the risk of HIV infection.
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1 | INTRODUCTION

HIV stigma is widely acknowledged as an important barrier to
the success of HIV control efforts. Stigma acts as a barrier
to HIV testing uptake, and, for those people living with HIV
(PLHIV), to linkage to care, treatment initiation and adher-
ence to antiretroviral therapy (ART) [1-3]. While stigma is
also often cited as a barrier to the success of HIV prevention
[4, 5], there is limited literature on this association.

A variety of plausible mechanisms might link HIV stigma
with risk of acquiring HIV infection. At the individual level,
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perceiving that HIV stigma is present in communities or
health settings, or anticipating that seeking HIV testing or HIV
prevention services might lead to stigmatization, may put peo-
ple at risk of HIV infection [6, 7]. HIV testing is an important
gateway to HIV prevention service access. Alternatively, those
who hold stigmatizing attitudes towards PLHIV may perceive
themselves to be at low risk and take fewer precautions to
avoid HIV risk. At the community level, if HIV stigma limits
access to testing or treatment for PLHIV, this might limit the
preventive impact of ART [8, 9]. Finally, at the structural level,
HIV stigma is closely linked to a range of other prejudices,
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notably in relation to sexual practice. Homophobia, and other
forms of prejudice and discrimination against those who may
be vulnerable to HIV infection, for example, female sex work-
ers, or adolescent girls and young women, might affect safe
sex choices and access to preventive health services for these
groups [10, 11].

In pre-planned secondary analysis, we found that stigma
has been gradually declining over time in Zambia and South
Africa [12]. In this paper, we investigated the association
between HIV stigma and risk of HIV infection among a large,
representative population-based sample in the 21 communi-
ties participating in the HPTN 071 (PopART) trial in Zam-
bia and South Africa. We assessed (1) whether those who
reported perceived stigma, or fear and judgement towards
PLHIV, were at greater risk of new HIV infection and (2)
whether those who lived in communities with higher levels of
stigma were at greater risk of new HIV infection during the
trial.

2 | METHODS

2.1 | Setting

The HPTN 071 (PopART) trial was a three-arm cluster ran-
domized trial conducted between 2013 and 2018 in 21
urban study communities (12 in Zambia and nine in Western
Cape Province, South Africa) [13, 14]. We nested a mixed-
method study within the PopART trial to assess the effect of
HIV stigma on HIV outcomes. We have reported the results
of the association between HIV stigma and viral suppres-
sion among HIV-positive participants [15]. In this paper, we
present the results on HIV incidence among HIV-negative par-
ticipants. Details of the main and sub-study designs have been
described previously (Figure S1) [13, 16]. Briefly, study com-
munities were arranged in seven triplets matched on geo-
graphical location and estimated HIV prevalence. Communi-
ties in each triplet were randomly allocated to three study
arms. In the two treatment arms (A and B), a study-employed
cadre of community-based health workers (HWs) known as
Community HIV care Providers (CHiPs) delivered door-to-
door HIV testing and referral services [17]. In Arm A, ART
was offered to PLHIV regardless of CD4 count from the start
of the trial; in Arms B and C, ART was offered according to
national guidelines, which changed over the course of the trial
and became regardless of CD4 count in 2016. HIV incidence
was approximately 20% lower in Arms A and B combined than
in the standard-of-care Arm C [14]. In all arms, health facility-
and existing community-based HWs received training on the
study aims but did not receive specific anti-stigma training.
There was little evidence of a difference in stigma between
arms at the end of the trial [12].

22 |

The study population for this analysis was community mem-
bers at risk of HIV infection who were recruited to a
population-based cohort (PC). In each community, one ran-
domly selected adult aged 18-44 years was selected from
a random sample of households. Enrolment mostly occurred
between December 2013 and March 2015. Additional partic-

Outcome study population

ipants were enrolled in some study communities at 12 and
24 months, excluding households already sampled [14]. PC
participants were surveyed at baseline (PCO) and at 12, 24
and 36 months (PC12/PC24/PC36). Laboratory-based HIV
testing was performed for all participants at all visits.

We analysed outcomes among two populations. First, for
individual-level analyses, questions on perceived stigma in
community and health settings, and fear and judgement
towards PLHIV, were asked of a 20% random sample of
PC participants at each round. A new sample was drawn at
each round. Participants entered the analysis cohort from the
round at which they first answered questions about these
three composite measures (domains) of stigma (Table S1), if
at that round they were HIV negative and did not self-report
being HIV positive. To be included, participants also needed to
have at least one further HIV test following the first test and
complete data on socio-demographic factors (age, sex, mar-
ital status and education) and HIV stigma measures in the
round at which they joined. We refer to this group as the
“individual-level analysis cohort” (Figure 1). In total, 8172 indi-
viduals were included, joining the cohort at PCO (n = 3585),
PC12 (n = 2293) and PC24 (n = 2294).

Second, for community-level analyses, we included all PC
participants with at least two HIV tests who were HIV neg-
ative at their first HIV tests and had complete data on
socio-demographic factors (n = 26,110). We refer to this
group as the “‘community-level analysis cohort” (Figure 1).
The individual-level analysis cohort sample is a subset of the
community-level analysis cohort sample.

Blood samples were analysed in-country using a single
fourth-generation assay (Architect HIV Ag/Ab Combo Assay,
Abbott Diagnostics, Delkenheim, Germany). Further testing
was performed at the HPTN Laboratory Center (HPTN LC,
Johns Hopkins University, Baltimore, MD, USA). Samples that
had reactive results in-country were tested with a second
fourth-generation assay (GS HIV Combo Assay, Bio-Rad
Laboratories, Redmond, WA, USA). If seroconversion was
confirmed, testing was performed to determine whether
the participant had acute infection at the previous visit.
HIV incidence was measured among participants who were
HIV negative at enrolment to the cohort. HIV infection was
assumed to occur at the midpoint between the last HIV-
negative sample and the first HIV-positive sample. Imputation
methods were used when the time of infection was unclear
because of missed visits. The methods used have been previ-
ously described in the main trial [13]. For this paper, we used
one of the imputed datasets (selected at random) to under-
take the analysis on the basis that the imputation was about
the timing of sero-conversion, and not whether or not it
occurred.
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We used previously validated individual and community-level
composite stigma measures [18].

For individual-level stigma exposures, we used three com-
posite measures reflecting (1) perceived stigma in communi-
ties (five items) (2) perceived stigma in healthcare settings
(two items) and (3) fear and judgement towards PLHIV (three
items) [17]. Stigma items were pre-coded using a 4-item

Measurement of stigma exposures
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HPTN 071 (PopART) population N=48,301
cohort (PC) sample
Community-level analysis Individual-level analysis
Number of participants with at least two HIV Number of participants receiving the extended stigma
tests betweep PCO anq PC36 who were HIV- N=26,498 N=20,940 questionnaire at least once between PCO and PC24,
negative at their first HIV test. irrespective of HIV status and number of HIV tests.
ber of . ith lete d Community- I Number of participants with at least two HIV tests
Number o partncnrfants wit con'!p ete data on level analysis between PCO and PC36, who were lab confirmed HIV-
key sogol-demograghlgs i cohort N=10,508 negative and did not self-reported HIV positive when
(age, sex, marital status and education) N=26,110 they first received the stigma questionnaire.
I Indllwdulal-_ N with complete data on key socio-demographics
eve :nanysm (age, sex, marital status and education) and three
cono stigma exposure measures**,
N=8,172%*

*There were 3,585, 2,293 and 2,294 participants receiving the stigma questionnaire for the first time and joining the cohort at PCO, PC12 and PC24, respectively.
**perceived stigma in community, perceived stigma in healthcare settings, fear and judgement.

There were 967 new HIV infections in the community-level analysis cohort.
There were 234 new HIV infections in the individual-level analysis cohort.

Figure 1. Flowchart with (a) the cohort-level analysis cohort who had at least two HIV tests between PCO and PC36 (n = 26,110) and
(b) the individual-level analysis cohort who received the stigma questionnaire at least once between PCO and PC24 and had at least

two HIV tests between PCO and PC36 (n = 8172).

Likert scale (“Strongly agree” (3), “agree” (2), “disagree” (1)
and “strongly disagree” (0)). For the primary analysis, all
stigma items were collapsed into binary variables coded as
‘disagree” versus “agree.” This binary classification reflects
whether participants agreed to any of the stigma items within
each domain, compared to those who did not agree with any.
In sensitivity analyses, we used the three composite stigma
measures on a continuous scale, with values ranging from
0 to 3.

We developed community-level measures of stigma using
data from the community-level analysis cohort above, and
two further populations. At each round, we collected data
from laboratory-confirmed HIV-positive PC participants who
also self-reported they were HIV positive. We developed
four stigma measures reflecting community-level stigma expe-
rienced by PLHIV in healthcare (three items) and commu-
nity settings (five items), current internalized stigma (three
items) and any stigma (combining the 11 items, Table S1).
We used data collected at PC24 since this reflected the mid-
point of the trial. We also collected data from HWs (exclud-
ing CHiPs) self-reporting not living with HIV in a separate
cohort study, HWs which involved three rounds of data col-
lection between July 2014 and February 2018; here, we used
data from round 2 (R2) [15]. We developed three community-
level stigma measures reflecting perceptions of stigma by co-
workers in health facilities (four items), perceptions of stigma
in the community (five items) and fear and judgement (five
items, Table S1). Finally, we developed community-level sum-
maries of responses of participants in the community-level
analysis cohort to the individual-level questions on stigma
detailed in the previous section.
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To develop community-level summaries, for the data from
PLHIV, each community was summarized with the % of PLHIV
reporting each type of stigma. For the data from HWs
and participants from the community-level analysis cohort,
we developed community-level scores as the mean of the
individual-level scores. The scores thus had a theoretical
range from O to 3 such that, for example, a mean score
of 1 indicated that people in that community on average
responded “Disagree” to stigma items and a mean score
of 2 indicated people that on average responded ‘Agree.”
Details of the item wording and other measurement details
are reported elsewhere [18].
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We first described the individual-level analysis cohort com-
paring characteristics and stigma exposure measures between
countries. We used chi square test to examine differences in
the levels of stigma between those who were surveyed at
baseline and those surveyed in later rounds (PC12 and PC24).

Participants’ characteristics from the individual- and
community-level analysis cohorts were similar (Table S2).

We then analysed the individual-level association between
the three domains of HIV stigma and HIV incidence between
0 and 36 months. We report the number of new HIV
infections, total person-years of observation, rate per 100
person-years and calculated incidence rate ratios using
Poisson regression. We developed an unadjusted and two
adjusted models; the first adjusted for age group and sex,
and the second adjusted additionally for marital status and
education. All models were adjusted using community as a

Statistical analysis
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fixed term. We used interaction tests to explore whether the
strength of these associations differed by trial arm and age.
We estimated the predictive margins of HIV seroconversion
for each interaction and plotted the probability of seroconver-
sion with 95% confidence intervals. In sensitivity analysis, we
run the same models described above using (1) the scores of
the three composite stigma measures (instead of the binary
measures) and (2) the 11 individual stigma statements using
the binary classification.

We then analysed associations between community-
level stigma measures and HIV incidence between O and
36 months. We produced cluster-level scatter plots to illus-
trate the strength of association between community-level
measures of stigma, expressed as scores (0-3) or percent-
ages, and community-level HIV incidence between O and
36 months. We used linear regression adjusting for trial arm,
weighted by the sample size in each community, and report
the p-value for these associations.

25 |

Ethical approval for all study procedures was obtained from
the institutional review boards of the London School of
Hygiene and Tropical Medicine, Stellenbosch University and
the University of Zambia. All participants provided written
informed consent prior to enrolment.

Ethical considerations

3 | RESULTS

The individual-level analysis cohort included 8172 individuals
of whom 70.6% were female, 44.5% were under 25 vyears
of age, 71.2% had completed secondary education and
51.3% were unmarried (Table 1). Participants in Zambia were
younger and more frequently female, married and with lower
levels of educational attainment compared to participants in
South Africa.

At cohort entry, 58.5% of participants from the individual-
level analysis cohort agreed or strongly agreed with at least
one of five items reflecting perceived stigma in communities,
26.4% with at least one of two items reflecting perceived
stigma in healthcare settings and 20.8% with at least one
of three items reflecting fear and judgement towards PLHIV.
Levels of perceived stigma and fear and judgement were
higher in Zambia compared to South Africa. People recruited
at later rounds were statistically significantly less likely to
report any aspect of stigma, except fear and judgement in
South Africa, than those recruited at earlier rounds (Table 1).

Participants were from communities with high HIV preva-
lence (range 3.0-35.6% at baseline) (Table 2). On average,
28.5% of PLHIV reported recent or current experience of at
least one of 11 ways in which we measured stigma (range:
7.7-55.0%) (Table 2). Stigma in health settings was least com-
monly reported and varied least between communities. Com-
munity summaries of the responses of both community mem-
bers and HWs not living with HIV on perceptions of stigma
and fear and judgement towards PLHIV suggested that on
average people “disagreed” with the statements provided, but
with variation between individuals and communities.

There were 234 new HIV infections observed during
16,401 person-years (1.43 per 100 person-years) in the

individual-level analysis cohort. There was no evidence of a
statistically significant association between any of the three
individual-level stigma domains and HIV incidence (Table 3).
We found no evidence that associations differed by trial arm
or age (Figures S2 and S3). Results were similar when using
the continuous stigma exposure measures (Table 3), and we
found no evidence of an association when we used the indi-
vidual stigma statements (Table S3).

In the community-level analysis cohort of 26,110 individ-
uals, a total of 967 new HIV infections were observed
during 64,905 person-years of follow up (149 per
100 person-years). There was no evidence of a statisti-
cally significant association between any community-level
measure of stigma and HIV incidence (Figure 2).

4 | DISCUSSION

In secondary analysis of data from a large cluster-randomized
trial in 21 communities in Zambia and South Africa, we found
that a substantial number of HIV-negative participants in the
communities perceived stigma to be present in both the com-
munity and health settings, and, in some cases, held attitudes
linked to fear and judgement of PLHIV. These individuals were
not at greater risk of HIV infection compared to others in
the community. In these same communities, a high proportion
of PLHIV reported experiencing stigma (33.2% and 23.2% in
Zambia and South Africa, respectively), while HWs, on aver-
age, “disagreed” with items on perception of stigma in commu-
nities and health settings. There was variation across commu-
nities, and differences between the two countries, in the level
of reported stigma. However, we also found no evidence that
the community-level HIV incidence rate was associated with
these community-level measures of HIV stigma.

The literature on the association between HIV stigma
and risk behaviour, access to prevention services and HIV
incidence is much less developed [19] than that on PLHIV
and access to diagnostic, care and treatment services. The
HIV prevention cascade emphasizes three key components
to support individuals from avoiding HIV acquisition: whether
they are informed and motivated to adopt HIV prevention
behaviours; whether they have readily accessible and available
tools to them, such as condoms and pre-exposure prophylaxis;
and whether they have the capacity to enact the relevant
behaviours [20]. At the individual level, one could argue
that holding stigmatizing attitudes might limit motivation to
enact prevention behaviours, while perceiving stigma in the
community and health settings might limit motivation to
access prevention tools or seek advice. A study in Cape
Town bars found that participants agreeing with statements
indicating AIDS-related stigma reported higher levels of some
risk behaviours [21]. In another study in Uganda, authors
concluded that HIV risk was high among “boda boda” motor-
cyclists, was associated with HIV-related stigma and that
“interventions aimed at reducing HIV-related stigma and alco-
hol use may potentially reduce the high rates of HIV trans-
mission risk behavior” [22]. Data from Sierra Leone showed
community-level HIV disclosure concerns among women to
be a driver of risky sex and self-reported sexually transmitted
infections [23]. Presumed HIV-negative or unknown status
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Table 1. Summary characteristics of the individual-level analysis cohort (n = 8172), by country

Zambia (n = 4766)

South Africa (n = 3406)

Total (n = 8172)

No. % No. % No. %
Sex
Male 1335 28.01 1064 31.24 2399 29.36
Female 3431 71.99 2342 68.76 5773 70.64
Age group (at PCO)
16-24 2364 49.60 1271 37.32 3635 44.48
25-29 993 20.84 752 22.08 1745 21.35
30-34 665 13.95 555 16.29 1220 14.93
35-39 447 9.38 428 12.57 875 10.71
40+ 297 6.23 400 11.74 697 8.53
Education (reported at first visit)
Did not complete secondary 1400 29.37 426 12.51 1826 22.34
Completed secondary 3009 63.13 2813 82.59 5822 71.24
Further 357 7.49 167 4.90 524 6.41
Marital status (at enrolment)
Married or living as married 2532 53.13 971 28.51 3503 42.87
Never married 1832 38.44 2361 69.32 4193 51.31
Divorced, separated or 402 8.43 74 2.17 476 5.82
widowed
Any perceived stigma in the community?
Agree, PCO entry to cohort 1390/1917 72.51 841/1668 50.42 2231/3585 62.23
Agree, PC12 entry to cohort 890/1383 64.35 394/910 43.30 1284/2293 56.00
Agree, PC24 entry to cohort 910/1466 62.07 357/828 43.12 1267/2294 55.23
p valueP <001 <001 <0.01
Agree, all 3190/4766 66.93 1592/3406 46.74 4782/8172 58.52
Score (mean, SD)¢ 1.2 0.61 1.2 0.69 1.2 0.64
Any perceived stigma in healthcare settings?
Agree, PCO entry to cohort 543/1917 28.33 548/1668 32.85 1091/3585 30.43
Agree, PC12 entry to cohort 337/1383 24.37 226/910 24.84 563/2293 24.55
Agree, PC24 entry to cohort 301/1466 20.53 204/828 24.64 505/2294 2201
p valueP <001 <001 <001
Agree, all 1181/4766 24.78 978/3406 28.71 2159/8172 2642
Score (mean, SD)¢ 0.9 0.66 1.1 0.69 1.0 0.67
Fear and judgement?®
Agree, PCO entry to cohort 485/1917 25.30 304/1668 18.23 789/3585 22.01
Agree, PC12 entry to cohort 271/1383 19.60 188/910 20.66 459/2293 20.02
Agree, PC24 entry to cohort 296/1466 20.19 159/828 19.20 455/2294 19.83
p valueP <001 0.32 0.07
Agree, all 1052/4766 22.07 651/3406 19.11 1703/8172 20.84
Score (mean, SD)¢ 0.8 0.58 0.9 0.58 0.9 0.58

Abbreviation: SD, standard deviation. PCO/PC12/PC24/PC36 population cohort at baseline, 12, 24 and 36 months.

aEntry to cohort indicates the first time the stigma questionnaire was given to participants.
bp value from chi square test looking at the differences in stigma measures over time by country and overall.

CAll scores have a theoretical range from O (all answers of all individuals “Strongly Disagree”) to 3 (all answers of all individuals “Strongly
Agree”). A mean score of 1 indicates a person that, on average, responds “Disagree” to items within a score; a mean score of 2 indicates a

person that on average responds “Agree.”

individuals in China holding greater stigmatizing attitudes
were more likely to be engaged in high-risk behaviour [24,
25]. The study we present here was much larger than these
previous studies, and measured HIV incident infection as the
outcome. However, we did not have direct data to test these

42

associations, but the fact that we see no overall impact of HIV
stigma on HIV incidence might indicate that these prevention
behaviours were less relevant in our context.

At the community level, if HIV stigma affects the steps
of care in the treatment cascade, then this might have
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Table 2. HIV prevalence and community-level summaries of stigma, by country

Zambia South Africa Total
HIV prevalence®
Baseline 21.0 (16.4-28.1) 21.2 (3.0-35.6) 21.1 (3.0-35.6)
PC24 22.8 (16.5-30.9) 21.5 (3.6-36.1) 22.2 (3.6-36.1)
Community Community Community
sample size Stigma sample size Stigma preva- sample size Stigma preva-
(Arithmetic prevalence*/score** (Arithmetic lence*/score™* (Arithmetic lence*/score**
Community-level mean and (Geometric mean mean and (Geometric mean mean and (Geometric mean

summary of stigma, using
data collected from:

range across
communities)

and range across
communities)

range across
communities)

and range across
communities)

range across
communities)

and range across
communities)

Community members living with HIV

Experienced stigma 222 (106-353) 33.2% (18.9-55.0)*
(any), %
226 (120-356)

Internalized stigma, 0.9 (0.5-1.3)**

mean score

Experienced stigma in 224 (112-356) 23.6% (13.5-45.9)*
the community, %

Experienced stigma in 225 (107-354) 4.3% (1.8-14.0)*

healthcare settings, %

Community members not living with HIV
Perceived stigma in the 205 (125-266) 1.2 (0.8-1.5)**
community, mean
score

Perceived stigma in 205 (122-273) 0.9 (0.6-1.3)**
healthcare settings,
mean score

Fear and judgement, 195 (122-250) 0.9 (0.5-1.2)**

mean score

Health workers, self-reporting not living with HIV
Perceived stigma among 65 (24-128) 0.8 (0.6-1.1)**
co-workers in
healthcare settings,
mean score

Perceived stigma in the 68 (41-126) 1.2 (0.9-1.4)**

community, mean

score

68 (43-128)

Fear and judgement, 0.7 (0.5-0.9)**

mean score

181 (146-211)

181 (140-212)

175 (140-208)

30 (11-44)

27 (10-39)

27 (11-42)

170 (12-298)  23.2% (7.7-50.0)" 199 (12-353)  28.5% (7.7-55.0)"
171 (12-300) 0.8 (0.6-1.0)"" 202 (12-356) 0.8 (0.5-1.3)*"
171 (12-300)  15.9% (3.6-41.7)" 202 (12-356)  19.9% (3.6-45.9)"
172 (12-299)  5.9% (1.3-16.7)" 202 (12-354)  4.9% (1.3-16.7)

1.2 (0.8-1.5)"" 195 (125-266) 1.2 (0.8-1.5)""

1.1 (0.7-1.3)"" 195 (122-273) 1.0 (0.6-1.3)""

0.9 (0.6-1.1)"" 186 (122-250) 0.9 (0.5-1.2)*"

0.8 (0.6-0.9)*" 50 (11-128) 0.8 (0.6-1.1)*"

15 (1.3-1.7)* 50 (10-12¢) 1.3 (0.9-1.7)""

0.7 (0.6-0.9)*" 50 (11-128) 0.7 (0.5-0.9)*"

Note: In community-level analysis, measures of stigma were expressed as percentage/prevalence® or scores (0-3)** using the geometric mean.
All scores have a theoretical range from O (all answers of all individuals “Strongly Disagree”) to 3 (all answers of all individuals “Strongly
Agree”). A mean score of 1 indicates a person that, on average, responds “Disagree” to items within a score; a mean score of 2 indicates a

person that on average responds “Agree.”

Abbreviations: HW, health workers; PC, population cohort; SR, self-report. PC24, population cohort at 24 months.

aArithmetic mean and range in communities.

implications not only for PLHIV but also for those at risk
of infection. In our previous work in this setting, we found
limited evidence of an association between individual and
community-level stigma measures and the prevalence of viral
suppression among PLHIV. The only exception was for those
who reported higher internalized stigma and who were
less likely to be virally suppressed [15]. In this paper, our

community-level analyses were intended to identify an associ-
ation through the combined pathway of any effect of stigma
on behaviour of those at risk of HIV infection as well as
any impact on the likelihood that PLHIV may not be virally
suppressed and/or having condomless sex. In the context of
the literature, some may find the lack of any effect of HIV
stigma on HIV incidence surprising. More large-scale studies
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Table 3. Association between HIV stigma and HIV incidence (PCO-PC36) in the individual-level analysis cohort

N/total person-yr

Stigma measures (rate per 100 py)

Unadjusted IRR

Adjusted IRR? Adjusted IRRP

Cohort-level analysis cohort 967/64,905 (1.49)

(n=26,110)
Individual-level analysis cohort 234/16,401 (1.43)

(n =8172)
Any perceived stigma in the community

Don't agree 100/6570 (1.52) 1 1 1

Agree 134/9832 (1.36) 0.90 (0.67-1.20) 0.91 (0.68-1.21) 0.92 (0.69-1.23)
Any perceived stigma in healthcare settings

Don't agree 168/11,776 (1.43) 1 1 1

Agree 66/4625 (1.43) 1.05 (0.78-1.41) 1.07 (0.79-1.44) 1.06 (0.79-1.42)
Fear and judgement

Don't agree 193/12,898 (1.50) 1 1 1

Agree 41/3504 (1.17) 0.82 (0.58-1.17) 0.83 (0.59-1.17) 0.83 (0.59-1.17)

Score 0.92 (0.73-1.17) 0.92 (0.73-1.17) 0.92 (0.73-1.17)

Abbreviation: IRR, incidence rate ratio; PC, population cohort.

Note: All models were developed within a Poisson regression framework adjusted using community as a fixed term. Each circle represents one
community. Size of the circles is proportional to the number of participants in each community. Dashed lines reflect linear regression slopes
from cluster-level analyses of the associations and weighted by the size of the community in each cluster.

aAdjusted for sex and age group.
bAdjusted for sex, age group, marital status and education.

in other contexts would help deepen the research evidence
base.

It is important to note that this analysis did not include
items to measure the impacts of broader prejudice and
discrimination experienced by a range of wvulnerable and
marginalized groups who in many settings may be at higher
risk of HIV infection, including adolescent girls and young
women, men who have sex with men, transgender people and
female sex workers. We have published from our HW cohort
on significant stigmatizing attitudes to some of these popula-
tions but did not include these items in this analysis because
they were not asked of the participants [26]. These “key pop-
ulations” experience overlapping, or intersectional, stigma and
discrimination on the basis of their behaviour [27]. In some
settings and for some populations, this also overlaps with
socio-economic inequalities along gender and race/ethnicity
lines. HIV prevention services and health promotion efforts
require targeted efforts and sustained support if they are to
reach and be most impactful among these groups.

Our study was conducted among a large, representative
random sample of community members in 21 communities
who were followed-up for up to 3 years to measure the risk
of new HIV infection. We used theory-based, harmonized and
validated measures of a range of domains of stigma across
three different populations.

Nevertheless, our study had limitations. First, despite many
years of research into measurement of stigma, and our use
of best-practice measures, it remains a complex and evolving
phenomenon, potentially subject to reporting biases. There-
fore, the items we included to assess stigma may not have
captured all the most important domains of stigma in our
setting. Second, the communities we included were not ran-
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domly selected, or representative of the wide range of differ-
ent types of community-level stigma that may be experienced.
While there was a large amount of variation between com-
munities in some aspects of stigma, there was less for others,
limiting our capacity to explore associations. Third, these are
secondary analyses of data collected for another purpose, and
uncontrolled confounding may mask some true associations.
Lastly, other intersecting stigmas that we did not measure,
such as sexual behaviour stigma or key population stigma, may
influence HIV incidence more strongly than HIV stigma.
What would be the policy implications if further research in
other contexts confirmed no association between HIV stigma
and risk of new HIV infection in other sub-Saharan African
settings? This is good news in some ways—while stigma is a
pernicious force that reduces the quality of life and health of
PLHIV, its effects may not extend to heightening the risk of
HIV infection. Efforts to eradicate HIV stigma are essential
and must be redoubled for those already living with HIV and
for those involved in HIV services, but these may not alone
contribute to reducing the burden of new HIV infections. Soci-
etal enabling approaches to reduce HIV stigma and discrim-
ination as well as remove legal barriers, reduce inequalities,
improve gender equality and improve institutional and com-
munity structures will be needed to improve the effectiveness
of HIV programmes and HIV outcomes [28]. Alternatively, fur-
ther research in this area may help to identify which domains
of stigma, under which conditions, do have a significant impact
on HIV incidence, which would enable more optimized inter-
vention design. For example, one area of growing impor-
tance is the emergence of reports of sigma related to a key
HIV prevention tool, oral pre-exposure prophylaxis [29-32].
Community and clinic-based discussions, adherence clubs and
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Each circle represents one community. Size of the circles are proportional to the number of participants in each
community. Dashed lines reflect linear regression slopes from cluster-level analyses of the associations and weighted by

the size of the community in each cluster.

Figure 2. The association between levels of HIV incidence between PCO and PC36 and (a) internalized and experienced stigma reported
by people living with HIV, (b) beliefs and perceptions of community members not living with HIV and (c) beliefs and perceptions of
health workers self-reporting not living with HIV at PC24 and R2 in 21 communities in South Africa and Zambia.

activities normalizing sexual behaviour and HIV prevention are
all critical components of the response.

5 | CONCLUSIONS

Our comprehensive analysis found no evidence of an asso-
ciation between HIV stigma and HIV incidence in the set-
ting for the HPTN 071 “PopART” trial in Zambia and South
Africa. Efforts to reduce new HIV infections and improve
HIV prevention and treatment programmes considering HIV
stigma in isolation may fail if not complemented by combi-
nation HIV prevention, with its biomedical, behavioural and
structural components and person-centred, community-led
approaches addressing all societal enablers of HIV, including
stigma and discrimination. Continued scale up and strength-
ening of efforts to support the cascade of HIV prevention

by increasing motivation to avoid HIV infection and use HIV
prevention tools, removing barriers to access and empow-
ering users to effectively use these tools over time are
critical.
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