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Abstract

Introduction—While HIV stigma has been identified as an important risk factor for HIV
transmission risk behaviors, little is known about the contribution of community-level HIV stigma
to HIV transmission risk behaviors and self-reported sexually transmitted diseases (STDs), or how
gender may modify associations.

Methods—We pooled data from the 2008 and 2013 Sierra Leone DHS. For HIV stigma, we
examined HIV stigmatizing attitudes and HIV disclosure concerns at both individual and
community levels. Outcomes of HIV transmission risk behaviors were recent condom usage,
consistent condom usage, and self-reported STDs. We assessed associations with multivariable
logistic regressions. We also analyzed gender as an effect modifier of these associations.

Results—24,030 (69.5%) of 34,574 respondents who had heard of HIV were included in this
analysis. Community-level HIV stigmatizing attitudes and disclosure concerns were associated
with higher odds of self-reported STDs, respectively (AOR=2.07; 95%Cl, 1.55-2.77; AOR=2.95;
95%Cl, 1.51-5.58). Compared to men, community-level HIV stigmatizing attitudes among
women were a stronger driver of self-reported STDs (interaction p=0.07). Gender modified the
association between community-level HIV disclosure concerns and both recent and consistent
condom usage (interaction p=0.03 and p=0.002, respectively). Community-level HIV disclosure
concerns among women were observed to be a driver of risky sex and self-reported STDs.

Conclusions—This study shows that community-level HIV stigma may be a driver for risky sex
and self-reported STDs, particularly among women. Our findings suggest that community-held
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stigmatizing beliefs and HIV disclosure concerns among women might be important targets for
HIV stigma reduction interventions.

Keywords

Community-level HIV stigma; HIV transmission risk behaviors; sub-Saharan Africa; population-
based; gender-specific effect modifications; Sierra Leone

Introduction

Thirty years into the HIV epidemic, people living with HIVV/AIDS still face widespread HIV
stigma and discrimination.1=3 HIV stigma drives inequitable access to HIV care and sub-
optimal outcomes in both HIV treatment and prevention.*=7 Although there has been
considerable progress towards implementation of HIV stigma and discrimination
interventions,8 over 50% of men and women report having discriminatory attitudes towards
people living with HIV.? Ending the HIV epidemic will require that governments prioritize
identifying effective HIV stigma reduction strategies for their HIV national responses.

Conceptual framework

From a socio-behavioral perspective, HIV stigma has the potential to manifest with
stigmatizing attitudes and/or disclosure concerns in the general population.1%-12 Gilmore
and Somerville described stigmatizing attitudes as HIV risk perception differences of ‘them’
and ‘us’ based on a response to threats of values.13 These risk perceptions differences can
shape how individuals form stigmatizing attitudes, and the sum of these individuals’
stigmatizing attitudes form the norms of the community.14 Steward and his colleagues
adapted a model of hidden distress first described by Scambler to illustrate how
discrimination and hostility against HIV-infected persons can lead to behavioral
modifications such as serostatus disclosure concerns.1®16 Both individual- and community-
level stigma can influence behavior modifications,” and these stigmatizing attitudes and/or
disclosure concerns may be adapted differently by populations based on gender or
educational level.11.18.19

There is a growing body of literature about the influence of normative beliefs on health
behaviors and outcomes.29-22 By condemning HIV-infected people, people who are
uninfected or not aware of their HIV status are more likely to feel protected and less likely to
engage in risk-reduction strategies.1” As a result, instrumental fears about casual
transmission, negative attitudes toward people living with HIV, and anticipated stigma are
associated, at the individual level, with HIV transmission risk behaviors and failure to link to
HIV treatment.23-25.6.19.26 |n addition, normative beliefs and anticipated stigma of HIV-
infected women have been associated with worse HIV prevention and treatment

outcomes, 2728 put little is known about gender-specific associations between HIV stigma in
the general population and transmission risk behaviors.1! Several studies have shown that
normative beliefs in the community related to stigmatizing attitudes and disclosure concerns
(community-level HIV stigma) can negatively impact individual behaviors.2329-32 |_ess is
known about the associations between HIV transmission risk behaviors and stigma when
measured at the community level.11:33.34 This is an important gap in the literature because
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HIV stigma is not simply a matter of individual belief, but norms within the community
about HIV and about persons living with HIV can also affect HIV-related behaviors as well.

To address these gaps in the literature and to inform ongoing HIV prevention interventions
in Sierra Leone, we pooled data from the 2008 and 2013 Sierra Leone Demographic and
Health Surveys (DHS) to test hypotheses about individual- and community-level HIV stigma
and their impact on HIV transmission risk behaviors and self-reported STDs. We
hypothesized that individual-level HIV stigmatizing attitudes and disclosure concerns are
associated with lower odds of condom usage and higher odds of self-reported STDs.
Independent of individual-level HIV stigma, we hypothesized that community-level HIV
stigmatizing attitudes and disclosure concerns are also associated with lower odds of
condom usage and higher odds of self-reported STDs. Lastly, we hypothesized that gender
modify these associations.

This cross-sectional study used data collected by Statistics Sierra Leone in collaboration
with the Ministry of Health and Sanitation for the 2008 and 2013 Sierra Leone DHS. Data
were pooled to ensure sufficient statistical power for a community-level analysis. We
assessed whether the association between stigma and HIV risk was modified by year of DHS
and found no statistically significant interaction. Each DHS employed a stratified, two-stage
cluster sampling approach to the country’s population. All women age 15-49 who
permanently lived in selected households or slept in the household on the night before the
survey were eligible to be interviewed. In one-half of the study households, men age 15-59
who also had the same living situation as women were eligible to be interviewed. Overall,
the response rate in 2008 was greater than 92% while the response rate in 2013 exceeded
96%.

Questions on self-reported HIV transmission risk behaviors (i.e., condom use at last sexual
intercourse, consistent condom use) and self-reported STDs were administered only to study
participants who were sexually active, and stigma questions were administered only to study
participants who reported having heard of HIV. Therefore, only study participants who had
ever heard of HIV and were sexually active were included in the analyses (and only
responses from those study participants who had ever heard of HIV were used to construct
aggregated stigma variables). In the DHS, the primary geographic unit of aggregation is the
primary sampling unit (PSU), which represents a village or cluster of villages in rural areas
and a ward or residential neighborhood in urban areas. Each PSU formed a clustered unit of
analysis. Additional information about field staff training and data collection procedures is
detailed in the 2008 and 2013 Sierra Leone DHS report.35:36

The primary outcomes were as follows: recent condom use, defined as “having used a
condom at last sexual intercourse”; consistent condom use, defined as “having used a
condom at every sexual intercourse over last 12 months”; and self-reported history of
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sexually transmitted disease (STD), defined as “having had any STD in the last 12 months.”
Responses were scored as a binary variable (yes/no) and reported as separate outcomes.

Our primary explanatory variable measured HIV stigmatizing attitudes as a 3-item scale.
The variable assessed social distance and was elicited by asking whether respondents “are
not willing to care for a family member with the AIDS virus in the respondent’s home,”
“would not buy fresh vegetables from shopkeeper who has the AIDS virus,” and/or “say that
a teacher with the AIDS virus and is not sick should not be allowed to continue teaching.”
All responses were scored as a binary variable (yes/no). The HIV stigmatizing attitudes scale
was defined as the sum of affirmative responses, with a maximum score of three and
minimum score of zero. This scale was reported at the individual-level. The estimated
Cronbach’s alpha for the scale was 0.63, indicating an acceptable degree of internal
consistency. Our secondary explanatory variable measured HIV disclosure concerns. The
variable was 1-item and was elicited by asking respondents “if a member of your family got
infected with the AIDS virus, would you want it to remain a secret or not?” Responses were
scored on a binary (yes/no) scale, and affirmative responses described respondents who had
HIV disclosure concerns.

Individual responses to the explanatory variables were aggregated by PSU to construct
community-level explanatory variables for HIV stigmatizing attitudes and HIV disclosure
concerns. Herein, we use the term “community-level” to refer to this level of analysis. Thus,
the two community-level variables were measured by averaging the scores of all participants
in each participant’s PSU (excluding the index participant), and the community-level
variables represent the mean level of HIV stigmatizing attitudes, and the proportion of
people with HIV disclosure concerns, among other people in the index participant’s village.

Statistical Analysis

We pooled data from the 2008 and 2013 Sierra Leone DHS. We then used last condom
usage, consistent condom usage, and self-reported STDs as the dependent variables and HIV
stigmatizing attitudes and disclosure concerns at the individual and community levels as
predictor variables. Given that the attitudes and behaviors of individuals can collectively
form the norms of a society, it was reasonable to expect a some correlation between
individual- and community-level stigma. We used variance inflation factors (VIFs) to check
for collinearity and the VIFs indicated that, even though there is some correlation between
the stigma measures at the individual and community levels, there is no collinearity.

Using our conceptual model and relevant literature, we identified several potential
confounders of the associations between stigma and outcomes of interest, including age,
gender, marital status, residence, household headship, wealth index, and educational

level 11:33:34.37.38 |n multivariable logistic regression models, we adjusted these estimates for
the potential confounders. We used the survey data provided by ICF Macro to account for
survey weights, clustering and stratification so that our standard errors and findings were
nationally representative.

Based on the conceptual framework and literature,11:33:34.38 we hypothesized that gender
modify the effects of HIV stigmatizing attitudes and disclosure concerns at the individual
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and community level on the outcomes. We included product terms between gender and the
stigma variables to test for effect modification by gender. Additional analyses were done to
test for effect modification by urban vs. rural residence. Analyses were conducted in
STATA/IC 13.1 (StataCorp L.P., College Station, Texas).

Ethics Statement

The data collection procedures for the DHS were approved by the ICF Macro Institutional
Review Board and the Sierra Leone Ministry of Health. All participants verbally consented
to participate in the study.

Results

30,702 of 34,574 (89%) respondents had heard of HIV and 26,520 of 34,574 (77%)
respondents were sexually active. In total, 24,030 (70%) of 34,574 respondents who had
heard of HIV and were sexually active (Table 1) were included in this analysis. The median
age was 30 years (IQR, 22-38), and most (71%) were married or had a partner. The majority
(53%) had no education. The study participants lived in 348 villages (median number study
participants per village, 70; IQR, 53-84).

Very few (6%) used a condom at last sexual intercourse, or reported consistent condom use
(4%) (Table 2). About one-tenth (11%) self-reported an STD in the last twelve months. Two-
thirds (66%) endorsed at least one item of the HIV stigmatizing attitudes scale, and about
half (51%) had HIV disclosure concerns. The mean score on the HIV stigmatizing attitudes
scale across all study participants was 1.23 (95% CI, 1.18-1.28). The mean score on the
HIV stigmatizing attitudes scale across all villages was 1.28 (95% Cl, 1.25-1.33), and the
mean score on HIV disclosure concerns across all villages was 0.51 (95% Cl, 0.49-0.53).

Associations of HIV stigmatizing attitudes and disclosure concerns with HIV transmission
risk behaviors and self-reported STDs

In unadjusted analyses, HIV stigmatizing attitudes at the individual level were associated
with lower odds of recent and consistent condom usage (Table 3). After multivariable
adjustment, individual-level HIV stigmatizing attitudes remained significantly associated
with lower odds of recent and consistent condom usage, respectively (adjusted odds ratio
[AOR]=0.89; 95% ClI, 0.82-0.96; and AOR=0.83; 95% ClI, 0.76-0.92). Community-level
HIV stigmatizing attitudes were significantly associated with higher odds of self-reported
STDs (AOR=2.07; 95% CI, 1.55-2.77).

In unadjusted analyses, HIV disclosure concerns at the individual level were associated with
recent condom usage, consistent condom usage and self-reported STDs. After adjustment for
potential confounders and community level HIV disclosure concerns, none of the
associations held for HIV disclosure concerns at the individual level, but community-level
HIV disclosure concerns were significantly associated with higher odds of self-reported
STDs (AOR=2.95; 95% CI, 1.51-5.58).
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Effect modifications

We assessed for effect modification by gender. Most women (66%) and men (63%) endorsed
at least one HIV stigmatizing attitude. About half of the women (52%) and men (52%) had
HIV disclosure concerns. In general, both women and men had low rates of condom usage.
Only 12% of men and 4% of women reported recent condom usage. Men (8%) reported
consistent condom usage four times more than women (2%). Men and women reported a
similar proportion of STDs (Table 2).

Gender modified the associations between HIV stigma and HIV transmission risk behaviors
and self-reported STDs. Among men, individual-level HIV stigmatizing attitudes were
significantly associated with lower odds of recent and consistent condom usage, respectively
(AOR=0.86; 95% Cl, 0.77-0.96; and AOR=0.81; 95% ClI, 0.71-0.93). Community-level
HIV stigmatizing attitudes were significantly associated with higher odds of self-reported
STDs (AOR=1.60; 95% Cl, 1.15-2.24). Individual-level HIV disclosure concerns were
associated with lower odds of self-reported STDs (AOR=0.80; 95% CI, 0.63-1.02) while
community-level HIV disclosure concerns were associated with higher odds of consistent
condom usage (AOR=1.89, 95% ClI, 0.77-4.65).

Among women, individual-level stigmatizing attitudes were significantly associated with
lower odds of consistent condom usage (AOR=0.84; 95% CI, 0.72-0.98) while community-
level stigmatizing attitudes were significantly associated with higher odds of self-reported
STDs (AOR=2.33, 95% ClI, 1.64-3.32). Individual-level HIV disclosure concerns were
associated with lower odds of recent condom usage (AOR=0.76; 95% CI, 0.57-1.00) and
consistent condom usage (AOR=0.72; 95% ClI, 0.51-1.00) and were significantly associated
with higher odds of self-reported STDs (AOR, 1.34; 95% CI, 1.13-1.58). Community-level
HIV disclosure concerns were associated with lower odds of consistent condom usage
(AOR=0.38; 95% ClI, 0.13-1.07) and were significantly associated with higher odds of self-
reported STDs (AOR, 3.79; 95% CI 1.68-8.55).

Compared to men, community-level HIV stigmatizing attitudes among women were a
stronger driver of self-reported STDs (interaction p=0.07). Individual-level HIV disclosure
concerns among women were associated with higher odds of self-reported STDs while
individual-level HIV disclosure concerns among men were associated with lower odds of
self-reported STDs (interaction p=0.001). Gender modified the association between
community-level HIV disclosure concerns and both recent and consistent condom usage
(interaction p=0.03 and p=0.002, respectively). Community-level HIV disclosure concerns
among women were observed to be a driver of risky sexual behaviors while community-level
HIV disclosure concerns among men were observed to be a driver of safer sexual behaviors.
Gender did not modify associations between individual-level HIV stigmatizing attitudes and
HIV transmission risk behaviors or self-reported STDs (Table 4). In analyses testing for
effect modification by urban vs. rural residence, we found that urban vs. rural residence did
not modify the associations between individual- and community-level stigma and recent
condom usage, consistent condom usage, and self-reported STDs.
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Other associations with HIV transmission risk behaviors and self-reported STDs

In adjusted analyses, women had lower odds of recent and consistent condom usage
compared to men while single marital status, higher educational level, and higher wealth
status were associated with higher odds of recent and consistent condom usage. There was a
dose-response relationship between education and condom usage (recent and consistent),
with higher levels of condoms usage at higher educational levels. Age <21 years, female
gender, and having completed only primary or secondary education were associated with
higher odds of self-reported STDs. Being married or partnered was associated with lower
odds of self-reported STDs (Table 3).

Discussion

This study shows that HIV stigma may be a risk factor for HIV transmission risk behaviors
at the individual and community levels. We found that individual-level HIV stigmatizing
attitudes were associated with condom usage and that community-level HIV disclosure
concerns and stigmatizing attitudes were associated with self-reported STDs. Causality can
not be inferred in this cross-sectional study. If confirmed in longitudinal study, our findings
would suggest that simply changing individual attitudes, without changing the underlying
normative beliefs in the community, would be insufficient to prevent HIV transmission.
These findings underscore the importance of including community-wide interventions that
target HIV stigma, especially among women, in national HIV responses. Such community-
wide interventions may also prevent transmission of other STDs in addition to HIV.

We found that gender was an effect modifier for the associations between HIV stigma and
HIV transmission risk behaviors and self-reported STDs. HIV stigma among women was an
important driver of risky sex and self-reported STDs, though HIV stigma among men had
independent effects. Our findings suggest that men and women are both at risk of poor HIV
transmission risk behaviors and outcomes when exposed to certain dimensions of HIV
stigma. Women, however, were the primary driver of negative associations for individual-
and community-level HIV disclosure concerns with consistent condom usage and self-
reported STDs. HIV disclosure concerns among HIV-positive women are a well-known
driver of poor HIV treatment and care outcomes and secondary transmission risk.27:39:40 Qur
study offers new evidence that disclosure concerns in the general population may drive HIV
transmission risk behaviors and self-reported STDs. In particular, individual- and
community-level disclosure concerns among women were associated with self-reported
STDs, suggesting that disclosure concerns both at the individual- and community-level may
be important targets for intervention. This is further supported by other studies that have
shown that women who have HIV disclosure concerns have more inequitable sexual
relationships.#1 Other studies have, in turn, found that relationship power inequities are
determinants of HIV transmission risk.4243 In order to comprehensively address HIV
disclosure concerns among women, future research is needed to understand the role of
community norms in influencing relationship power inequities and risky sex.

In our study, the general population of Sierra Leone had high rates of HIV stigma and very
low rates of condom usage. While these high rates of HIV stigma were comparable to other
parts of sub-Saharan Africa,23 the low rates of condom usage were considerably lower than
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rates reported elsewhere in sub-Saharan Africa.*# The national HIV program in Sierra Leone
may need to rethink its HIV prevention package to increase condom usage and reduce STDs,
and our findings suggest that stigma reduction at the community level should be part of these
efforts.

Similar to previous literature, we also found that women and young persons were more
likely to report STDs, independent of HIV stigma.>46 Furthermore, individuals with little
formal education and the poorest wealth status were least likely to report recent condom
usage as reported in previous studies.*”48 Young women in poverty, especially those with
little or no formal education, represent high-risk groups that several biomedical HIV
prevention trials in sub-Saharan Africa have failed to effectively reach with pre-exposure
prophylaxis,*9:°0 so novel behavioral and biomedical interventions are needed to prevent
HIV transmission in this group.

There are several important limitations to this work. The explanatory and outcome variables
were self-reported measures, and they may have been under-reported. Second, in the 2008
DHS survey, there were additional measures of HIV stigma, particularly about prejudiced
attitudes, that were not questions asked in the 2013 DHS survey. More detailed measures of
anticipated stigma were not available, so this study was not representative of the entire
conceptual landscape of HIV stigma, and it is likely that other measures of HIV stigma may
also have had an impact on HIV transmission risk behaviors. Third, this was a cross-
sectional study based on two cross-sectional samples obtained in 2008 and 2013. Hence, we
cannot determine the direction of causality or rule out the unlikely possibility that a
participant was surveyed twice. Interpretation of these findings was limited by potential
unmeasured.

HIV stigma has remained a major barrier to HIV treatment and prevention efforts, in part
due to challenges in unpacking the different domains of HIV stigma, and finding appropriate
targets for HIV stigma reduction strategies. We provide new evidence that community-level
HIV stigmatizing attitudes and disclosure concerns may be risk factors for risky sex and
self-reported STDs, particularly among women. HIV stigma is widespread, not just in Sierra
Leone, but around the world. Ending the HIV epidemic will require that national HIV
responses implement effective, community-wide and gender-specific interventions
addressing HIV stigma and HIV prevention behaviors.
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Socio-demographic characteristics of respondents who had heard of HIV and were sexually active (n=24,030)

N (%)" or mean (95% Cl)

Characteristics
Age (in years)
Gender
Male
Female
Current marital status
Never married
Married or partnered
Widowed, divorced, or separated
Highest educational level
No education
Primary
Secondary
Higher
Interviewed household head
Wealth index 7
Poorest
Poorer
Middle
Richer
Richest

30.8 (30.6-31.0)

7,897 (33.1)
16,133 (66.9)

6,172 (24.8)
16,742 (70.5)
1,116 (4.7)

12,421 (53.3)
3,005 (12.4)
7,429 (29.4)
1,175 (4.9)
6,305 (26.1)

4,022 (17.3)
3,723 (17.2)
4,160 (18.4)
5,668 (20.2)
6,457 (26.8)

*
N refers to the raw number of observations, while the % refers to the survey-weighted percentage (not the raw percentage)

fThe household asset wealth index is calculated by applying principal components analysis to a set of household possessions and housing

characteristics. The index is then defined as the first principal component extracted from the principal components analysis and used to categorize
participants into quintiles of household asset wealth. Further details on the construction of the asset index can be found in Filmer D, Pritchett LH.

Demog 2011;38:115-132.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 August 01.



Page 13

Kelly et al.

‘ewbns Jo 9a169p Jarealb e Buneaipul sanfea Jaybiy yum ‘€—o wouy sabues ajeas ayl °.T,, |enba 03 papod

AIH Yim suosiad Jo MaiA aAlleBau e Buieslpul sasuodsal Yim ‘AlH Ynm suosiad noge suonsanb aaiy) 01 sasuodsal Jo Jaquinu 2101 syl Bulwwns Aq paressush sem ajeas sepnime Buiziyewbns AlH 8yl

/]

(abeyuaoiad mel ayl Jou) abeyuadiad palybiam-AanIns ayl 03 S1ayal 9% aUl 8]IYM ‘SUOIIRAISSO JO Jaquuinu Mel 3y} 03 S1ajal N
¥

(9TT) TL8'T
(T'2) ove
(L°€) 685

(6'19) GL€'8

(€29) Tv'6
(6's5v) €T¥'L
(8'v2) L00'Y
(Le'1-92T) 2€T
(6'59) 9€9'0T

(9°6) 952
(6'2) 929
(6°TT) 8¢6

(€729) LET'Y

(z€9) 102y
(928) 0L6'C
(£'€1) 280'T
(TT'1-66'0) SO'T
(6'29) TL6'Y

(6°0T) L29'C
(Tv) 26
(7'9) 228'T

(0'19) 215°CT

(2'99) evv'eT
(e'vv) ege'oT
(T'22) 680'S
(82'1-8TT) €T
(0'99) 209'sT

als Aue pey BuineHq
8SIN02JBJUI [BNX3S AISAS 1B WOPUO0 B pasn
9SIN02J3JUI [BNXSS ISB| 18 WOPUO0 B Pasn
sJoineyaq ys1J UoKSIWsUe 1} A |H
121085 & AJ1Wey Jo snyeis-A|H dasy 0} a11sap e pasiopug
SUJBoU02 2InsosIp AIH
AIH UHM JopusA wouy sajgesban Ang pinopn
Buiyoes) anuuod 0} pamoj|e 10U AIH YHM uosiad
AIH UHM dALIe[94 40} 3180 0} Bul]|Im JON
j°Ie9s sapmie Buizirewbns AJH J0 2109s Ues|A
apmne Buiziyewbns suo 1ses| Je pasiopul

sapnmie buizirewbiss AIH

(1D %s6) Uesw o (%)
Amm.m @Hur: USWOAA

(10 %g6) uesw 1o (%) N
Z687=U) BN

(12 %g6) ueaw 1o (%) N
(00 7e=u) el

annoeR Ajenxas alem pue AlH

1O pJeay Pey oYM USLLOM pUR USW J0J SIOIARYS(] YSII UOISSILUSURI] AJH PUE ‘SUISOUOD 8INsO[asIp AlH ‘sepnume Buizinewbns AlH 40 sonsnels Arewwns

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 August 01.



Page 14

Kelly et al.

(6v'1-80'T) T0'T (80'1-G.'0) 06'0 (€2'1-0L'0) £26'0 s (LEOET0) 620 (6T'1-2L°0) €6°0 ey (OV'0=LT°0) €€70 [einy
G| sy sy G| sy sy ueqn
uoIired0

(0T'T-09°0) 180 (12'1-92°0) 96'0 wnx PSTLET) 18T s (COSLLD) VLE exx PETTVT) €8T xx (BEV9L7T) BY'E WIRISIM
re (€80-550) 200 | . (58°0-/50) 69°0 (59°'1-88'0) 02T (05T-28°0) TT'T e OV'TOET) 69T e GETHTT) 67T wIayINos
(€T'T-22°0) 060 (ez1-2L0) 260 (9€'1-22°0) 00T (82'1-0L°0) ¥6'0 (T7'1-68°0) OT'T (7€'0-620) €0°'T UIBYLON
JER| sy JER| IR s s wieises

A1unoo jo uoifey

(9T°1-02'0) 060

(S2'1-€8°0) 20'T

(8T'1T-87°0) L0

e CLO-TE0) LV'O

e (96°0-L10) L9°0

x (09°0-TE0) S¥'0

x.

pajesedas ‘Pa0IOAIP ‘PEMOPIA

e (18°0-65°0) £9°0

xx (E8'0-€9°0) 2L0

x.

< (05°0-TE0) OF'0

e (LT0-6T0) €20

xx (BV'0-TE0) 6E0

L (82°0-02°0) £2°0

x.

paJauyied 10 patle

34 34 134 434 J9d 19y palirew JanaN
sniess [ellrew uL.1in)
L(IV'1-66'0) 8T'T e CVT20T) TTT xx (BE'0-€2°0) 0E0 e (C€0-02°0) 920 e 6807920 €0 | (S€0-¥2°0) 620 afewoS
194 e JEX! 194 194 194 alen
J=Teli<l3)
e GVTVOT) €TT x (00'T-08°0) 680 (92'1-¥8'0) €0°'T e (CL'0-6V°0) 650 (L2'1-88'0) SO'T e (89°0-6Y°0) 250 sIK TS aby
R E| L] 3 | | sk zz< 9bv
aby

e BGGTST) 6T

(02°2-97°0) 00°T

(LL'T-97°0) T6°0

(A unwiwo) suJaduod 3INso|dsia

(2 1-160) ET'T

,(6271-86'0) €T'T

(60'T-€20) 68°0

2x 8IT-TTT) 9ET

(¥0'1-€2°0) 88°0

x(CST-L0T) 82T

(JenpiAIpuI) SUIOUOD 3INSO|ISIA

x (LLTGGT) 20°C

(8£'1-99°0) 560

(1€'1-82°0) T0'T

(Aunwwod) sspninte Buizinewbns

(2T'1-86°0) #0°T

,(PT'1-66'0) L0'T

oxx (16°0-GL'0) £8°0

o (0£°0-95°0) €9°0

e (96°0-78°0) 88°0

o (G2079°0) 69°0

x

4 (renpiapur) sapmime Buiziewbng

S{VES)

uod 3Insoasip/ewbiis payiodal-ipsS

(10 %s6) Hopesnlpy

(10 %S6)
dO pasnlipeun

(10 %g6) Hopawsnlpy

((fe}
%G6) JO pasnipeun

(10
%G6) HO pasnipy

(12 %S6)
J0 pesnipeun

SA1S periote I-jeS

SALS pe1iote I-}eS

abesn wopuod ILISIsuU0)

abesn wopuod 1LISISU0)

obesn wopuod Jusdey

abesn wopuod Juadey

SA.LS pauodal-4|as pue ‘abiesn WOPUOI JUSISISUOI ‘abesn wopuod Juadal pue ewbis AJH Usamiag suoneldosse palsnlpe pue paisnlpeun

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 August 01.



Page 15

Kelly et al.

100°0>d
*

¥

‘10°0>d

E2
‘500>d
‘0T°0>d

)

"ZET-STT:8€:TT0Z Bowaq "H1 Nayald ‘@ Jawi4

Ul punoy 8¢ UBI Xapul 135Sk 8} JO UOIIINAISUOD B} UO S|IBISP JaylN4 “Uieam 1asse pjoyasnoy Jo sajnuinb ojui siuedionaed az1106s1ea 0} pasn pue sisAfeue sjusuodwiod fedioutid sy} woly paroelixe Jusuoduwiod

Jediounid 15114 BY3 Se paulyap Usy} SI Xapul 8yl "soNsLIgorIeYD Buisnoy pue suoissassod pjoyasnoy Jo 1as e 0} sisAjeue syusuodwod ediounid BuiAjdde Aq parejnojed si xapul Yijeam 1asse pjoyasnoy auy L

2

ewbs Jo aa1Bap Jarealb e Buiresipul sanjea Jaybiy yum ‘e—0 woly sabuel ajeas ay] T, [enba 01 papod
AIH Yim suosiad Jo main aazefisu e Buiesipul sasuodsal yum ‘ATH ynm suosiad Inoge suonsanb aaly 0] sasuodsal Jo Jaquinu [e10} sy Buiwwns Aq parelauab sem ajeas sapnune Buizirewbns AlH 8y

/]

"SNJEIS YI[RaM pue ‘peay Ployasnoy PamalAIBIul ‘[aAs] [BuoITeINPa 1sayBiy ‘Uegin/jeins ‘uoifal ‘snels [eliew uaLIng 1apuab ‘afe :sajerenoo Buimol|o) syl spnjoul sjapow palsnipe ayL
v

01181 SPPO *YO ‘013el SpPO passnipe ‘HOV

(8v'1-v8'0) TT'T (17'1-96'0) 6T'T (rz'z-96'0) ¥¥'T s (028788°€) YOS o LLTOET)VET | (60'L-70'Y) GE'S 1801y
(Tr'1-16'0) €T'T TS T-T0T) V2T LT 60) 2T e (BYE-0LT) 05T e OV VLT | (vS5'€-06'T) 09T Byory
(02'1-18'0) 860 (Lz'1-68°0) €0'T (c0'z-020) 20T (66'1-58'0) 62'T e 86 T20T) 2V'T e LTTSTT) LST aIpPIN
(€2'7-98'0) €0'T (82'1-68'0) L0'T (c0z-6L0) 52T (ST'2-58'0) SE'T L (€02-66'0) 2¥'T 2 OTT-S0T) 87T Jalood

44 e e Jd J94 J24 1s8100d

2 SIS UlfeeM

(€0'T-£20) 68°0

xx (680789°0) LL0

(82'1-88°0) 90°T

e LVTVOT) €TT

(9T'1-18°0) L6°0

(T€'T-96'0) 2T'T peay pjoyasnoy pamaIAIaU|

(¥2'T-29'0) 160 (62'T-69°0) #6°0 ny (VBSTET) ETY xy (67 LT-67'6) 68T g BCVLVD)STE |, (€0CT-TY'L) SV'6 J18ybIH
L(E€'T-86'0)ST'T e EVT-90T) €T'T e TTEVBT) 6ET e OV L=GLY) 96'S VT2V 00T | (21'5-66'€) 8LV A1epuodag
x 67T80T) TT x @STTTT) 62T (08'T-€6'0) 0E'T e (VT EET) BLT 2x89T-TOT) 0ET xx ETTOET) LT Arewiid

13y 13 13 JEX| JEX| JEX| uoIeINpPa ON
/e feuoieonps 1seybiH
(12 %36) (12 (te) (12 %36)

(10 %S6) Hopesnlpy

d0 pesnlipeun

(10 %56) dopesnlpy

%G6) HO pesnipeun

%S6) YO pasnlpy

d0 pesnlipeun

SQIS peIiote IS

SA1S paliotaI-}eS

36eSN Wopuod JUSBEU0D

abesn wopuod 1RISIsSU0)

abesn wopuod Uy

abesn wopuod Uy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 August 01.



Page 16

Kelly et al.

100°0>d
*

2]

‘70°0>d
.

*
‘50'0>d
¥

‘oT°0>d
oaov;N

‘SNJeIS Y)[eam pue ‘pesy ployasnoy PamaiAIflul ‘|9As] [eUOeINpa 1sayBiy ‘Uegan/feins ‘uoiBas ‘sniels [elewW Jua.1Ind 4apush ‘abe :sajerienod Buimo)|oy sy apnjoul sjapow paisnipe ay |
14

‘o1el sppo paisnipe "YOv

L0°0=d 200°0=d €0°0=d uonoeIslu|
< (§5'8-89T) 62°€ 4 (207T-€T°0) 8€°0 (ST'T-TZ°0) 610 aewa4
(9'€-6£'0) €9'T 4(G97-120) 68T (1£'€-59'0) 9v'T aeN

(A1lUunwiwo2) Su JB2U02 8.INSO (s 1g

100°0=d 100=d e1°0=d uonoelau|
x BSTETT) VET ,(007-150) 220 ,(00T-250) 920 olewa-
4(207-€90) 08°0 (¥2'1-18'0) 00°'T (LT1-08'0) 260 aleIN

(fenpIAIpUI) SUIB2U0D 8INS0(3s1g

10°0=d 11°0=d 80'0=d uonoeiau|
o (CEEVIT) EE (e0'7-28°0) 62T (56'1-88°0) T€'T ajewsd
e (FTTSTT) 09T (82'1-05°0) 620 (91'1-290) 580 alen

(Ayunwwiod) sspninte buizirewbns

59'0=d G/ 0=d 67°0=d uofjoe.au|
(¥1°1-86°0) SO'T 2 (86°072L0) 780 (20'T-18°0) 16'0 a[ewa
(T T-26'0) €0'T 1 (E6'0-TL'0) T80 ,(96°0-22°0) 980 AN

(frenpiaipur) sspnine Buizirewbng

(10 %S6) HOVSA LS poliode-4pS

(10 %56) HOVebesn wopuoo JusssU0D

10 %56) HOwebesn Wopuod Jusiey

SA.1S pauodal-}|as pue ‘afiesn WOPUOI JUSISISUOD ‘afiesn WOPU0D 1USDa1 pue ewlns AH Usamlaq suoleIoosse paisnipe ‘palyies-1apuas)

Author Manuscript

¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2018 August 01.



	Abstract
	Introduction
	Conceptual framework

	Methods
	Data
	Measures
	Statistical Analysis
	Ethics Statement

	Results
	Associations of HIV stigmatizing attitudes and disclosure concerns with HIV transmission risk behaviors and self-reported STDs
	Effect modifications
	Other associations with HIV transmission risk behaviors and self-reported STDs

	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4



