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Abstract

We used baseline data from a sample of African-American women living with HIV who were
recruited to participate in a stigma-reduction intervention in Chicago and Birmingham (2013-
2015) to 1) evaluate the relationship between HIV-related stigma and viral suppression, and 2)
assess the role of depression and nonadherence to antiretroviral therapy (ART) as mediators. Data
from women were included in this secondary analysis if they were on ART, had viral load data
collected within 8-weeks of study entry and had complete covariate data. We used logistic
regression to estimate the total effect of HIV-related stigma (14-item Stigma Scale for Chronic
IlIness) on viral suppression (< 200 copies/mL), and serial mediation analysis to estimate indirect
effects mediated by depressive symptoms (8-item Patient Health Questionnaire) and ART
nonadherence (number of days with missed doses). Among 100 women who met study inclusion
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criteria, 95% reported some level of HIV-related stigma. In adjusted models, higher levels of HIV-
related stigma were associated with lower odds of being virally suppressed (AOR = 0.93, 95% C/
=[0.89, 0.98]). In mediation analysis, indirect effects through depression and ART nonadherence
were not significant. Findings suggest that HIV-related stigma is common among African-
American women living with HIV, and those who experience higher levels of stigma are less likely
to be virally suppressed. However, the mechanisms remain unclear.
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INTRODUCTION

African Americans are disproportionately burdened by HIV in the United States (U.S.) (1-
11), and African-American women continue to be a particularly vulnerable subgroup. In
2015, African-American women who acquired HIV heterosexually accounted for 23% of
new diagnoses among African Americans and 61% of new diagnoses among U.S. women —
5 times the rate of Hispanic women and 16 times the rate of White women (1). Studies also
indicate that African-American women living with HIV are less likely to be on antiretroviral
therapy (ART) (12, 13), experience more severe deterimental effects of late initiation and
early discontinuation of ART (14), and have higher morbidity and mortality rates when
compared to White women living with HIV (8, 15).

African-American women living with HIV are also vulnerable to HIV-related stigma. HIV-
related stigma refers to the prejudice, discounting, discrediting and discrimination that is
directed at people perceived as having HIV (16). Qualitative studies have documented that
African-American women living with HIV experience debilitating HIV-related stigma (17—
21). Furthermore, among these women, HIV-related stigma is associated with isolation (22),
decreased psychological functioning (23), and other symptoms of depression (24, 25). In
addition to poor psychosocial outcomes, HIV-related stigma has been consistently associated
with diminished ART adherence (26—29). Research also suggests that associations between
HIV-related stigma and ART nonadherence may be mediated through depressive symptoms
(30-32).

It is likely, therefore, that HIV-related stigma contributes to poor HIV viral load control
among African-American women living with HIV (33). Specifically, we hypothesize that
HIV-related stigma affects viral suppression through psychosocial pathways (e.g., depressive
symptoms) which influence HIV health behaviors (e.g., ART nonadherence, see Figure 1).
However, to date, no study has established an association between HIV-related stigma and
viral suppression among African-American women living with HIV. Furthermore, no study
has assessed whether associations between HIV-related stigma and viral suppression are
mediated by depressive symptoms, and subsequently, by ART nonadherence.

The purpose of this study was to 1) evaluate the relationship between HIV-related stigma
and viral suppression in a sample of African-American women living with HIV, and 2) to
assess the role of depressive symptoms and nonadherence to ART as potential mediators.
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Data source and study sample

This study is a secondary analysis of baseline data from the Unity Study, a multisite
randomized controlled trial testing the effectiveness of a behavioral intervention to reduce
HIV-related stigma among African-American women living with HIV (34). From May 2013
to October 2015, African-American women living with HIV were recruited from three
clinical sites that provide HIV care in Chicago, lllinois and Birmingham, Alabama. Sites
included the Northwestern University Infectious Diseases HIV clinic (NU) and the Ruth M.
Rothstein CORE Center (CORE) in Chicago and the University of Alabama, Birmingham
1917 HIV Clinic (UAB) in Birmingham. To participate in the Unity Study, women needed to
self-identify as African American, be at least 18 years old, and be currently receiving HIV
services. Women were excluded from the Unity Study if they were foreign born and had
lived in the US for less than 10 years.

Unity Study participants were included in the present secondary analysis if they reported
being on ART during the baseline assessment, had HIV RNA viral load data collected within
the relevant clinical window (defined below), and had complete data on covariates of
interest.

Data collection

Measures

After being recruited into the study, Unity Study participants met with a research staff
member for a baseline visit at which point they provided written consent to participate in the
study, signed HIPAA authorizations to allow researchers to access their medical records for
abstraction of clinical data, and completed baseline assessments. Baseline assessments were
completed via tablet-based audio computer assisted self-interview (ACASI) and collected
demographics and social-behavioral data. Relevant clinical data were abstracted from
participant medical records.

Outcome—The outcome of interest was baseline viral suppression defined dichotomously
as less than 200 vs. 200 or more copies/mL of plasma HIV RNA. Though a cutoff of 200
copies/mL reflects a threshold above undetectable, this cut point was chosen to
accommodate potential differences in the sensitivity of viral load assays across study sites
(35). A 200 copies/mL cutoff is also consistent with viral suppression as defined by the US
Department of Health and Human Services (HHS) HIVV/AIDS Bureau’s core performance
indicators (36). Based on ART guidelines, anticipated changes in plasma viral load will
occur within 8 weeks of changing an ART regimen (37). For this reason, we assessed
baseline viral suppression using viral loads collected within 8-weeks of completing the
baseline assessments (i.e., study entry).

Predictor—The predictor of interest was HIV-related stigma as measured by the 14-item
Stigma Scale for Chronic Iliness (SSCI) score. The SSCI consists of two sub-scales that
assess enacted and internalized stigma. In a sample of African Americans living with HIV,
the SSCI demonstrated good internal reliability (Cronbach’s alpha = 0.93) and excellent
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concurrent validity (38, 39). The scale includes statements such as, “Because of my illness,
people were unkind to me,” and “Because of my illness, | felt left out of things.” Participants
respond on a 5-point Likert-type scale ranging from 1 = “Never” to 5 = “Always”. For this
study, participants were instructed to think of the past month and consider HIV as their
“illness.” The responses were summed to create an index ranging from 14 to 70, with 14
indicating no reported HIV-related stigma, and higher scores reflecting greater HIV-related
stigma.

Mediators—The first mediator of interest was depressive symptom severity as measured by
continuous score from the 8-item Patient Health Questionnaire (PHQ-8) (40). The PHQ-8 is
an abridged version of the PHQ-9 (suicidality item omitted under recommendation of the
Institutional Review Board) and is widely used for screening, diagnosing, and monitoring
depression (41). Regarding the preceding two weeks, participants respond to questions such
as, “Have you been feeling down, depressed or hopeless?” and rank them on a 4-point
Likert-type scale (from 0 = “Not at all” to 3 = “Nearly every day”). The responses were
summed to create an index of depressive symptoms ranging from 0 to 24 with higher scores
reflecting greater severity (0—4: minimal depression, 5-9: mild depression, 10-14: moderate
depression, 15-19: moderately severe depression, 20-24: severe depression).

The second mediator of interest was nonadherence to ART, defined as the number of days in
the past 30 in which the participant missed ART doses. Participants responded to the
question, “In the last 30 days, on how many days did you miss at least one dose of any of
your HIV medicines?” Self-reported adherence is less likely to be overreported and more
likely to be associated with viral load when the recall period is longer (e.g., 30 days) (42,
43).

Covariates—Covariates were chosen a prioribased on their potential for confounding.
Primary covariates included Unity Study intervention arm (to account for early intervention
effects among women who had their viral load collected after the intervention began), study
site (NU, CORE, UAB), age in years (continuous), number of years living with HIV
(continuous), and education (less than high school, high school degree or equivalent, some
college, or college degree and beyond). Because alcohol use severity is strongly associated
with both HIV-related stigma (44) and HIV viral suppression (45), but also strongly
correlated with depression (46) and nonadherence (47) (and thus a potential co-mediator),
alcohol use severity was considered a secondary covariate. Alcohol use severity was
measured by the Alcohol Use Disorders Identification Test (AUDIT) Consumption (AUDIT-
C) questionnaire which assesses quantity and frequency of average drinking as well as heavy
episodic drinking (4 or more alcoholic drinks on one occasion) (48). AUDIT-C scores range
from 0 to 12, and increased scores are associated with increased alcohol use disorder
symptoms and consequences (49-53). For the present study, alcohol use severity was
defined categorically (AUDIT-C =0, 1-2, 3-7, and 8-12).

Descriptive analyses were conducted to summarize participant characteristics. Missing items
on scales were mean imputed before calculating total scores. Individuals missing entire scale
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responses were dropped from analysis. To test for differences across sites, we used 2 test
for independence for categorical variables and Kruskal-Wallis test (with ties) for continuous
variables. A Kruskal-Wallis test is a non-parametric rank test that is appropriate when
comparing medians (rather than means).

To evaluate the relationship between HIV-related stigma and viral suppression, we first
estimated the total effect of HIV-related stigma on viral suppression using logistic
regression. In these models, the viral suppression outcome was regressed on HIV-related
stigma adjusted for primary covariates (intervention arm, study site, age, time living with
HIV, and education). We calculated adjusted odds ratios (AOR) with 95% confidence
intervals (95% CI). We also estimated and plotted predicted probabilties of viral suppression
for all possible values of HIV-related stigma. Predicted probabilities were obtained
separately for each site with the intervention arm set at control, education set at less than
high school (the modal category) and age and time living with HIV set at their respective
medians.

Then, to explore the roles of depressive symptom severity and ART nonadherence as
mediators, we estimated indirect and direct effects along possible pathways using serial
mediation analysis with 95% CI generated from bias-corrected bootstrapped standard errors.
For indirect pathways of interest, we also estimated individual unstandardized coefficients.

Two secondary analyses were undertaken. First, we extended the primary models with
additional adjustment for alcohol use severity. This measure was not included in primary
analyses because alcohol use may represent a parallel mediating pathway. However, due to
its complex associations with HIV-related stigma (44), depression (46), ART nonadherence
(47), and viral suppression (45), it was also considered a potential confounder and assessed
as such in secondary models.

Second, because limiting the primary study sample to women with viral loads collected
within 8-weeks of study entry considerably reduced the sample size, and potentially our
ability to detect effects of interest, we conducted a sensitivity analysis with a sample of
women who had viral loads collected within 24-weeks of study entry (the sensitivity
sample). Specifically, after assessing differences between characteristics of the primary
sample and the sensitivity sample, we then repeated the primary analyses in the sensitivity
sample.

All non-mediation analyses were conducted using Stata Version 13 (54). Serial mediation
analyses were conducted in SPSS Version 25 (55), using the PROCESS macro, a regression-
based approach that can accomodate serial mediation models with dichotomous outcomes
(56). All Unity Study procedures were reviewed and approved by the Institutional Review
Boards (IRB) at the University of Washington, NU, CORE, and UAB.

At baseline, 239 African-American women living with HIV were enrolled in the Unity
Study. Among them, 218 women reported being on ART. Of those women on ART, 106 had
viral loads collected within 8 weeks of study entry, and of those women, 100 had complete

AIDS Behav. Author manuscript; available in PMC 2020 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lipira et al.

Page 6

covariate data and were included in the primary sample. An additional 84 women on ART
with complete covariate data had viral loads collected within 24 weeks of study entry,
resulting in a sample of 184 women for sensitivity analyses (see Figure 2 for participant flow
chart).

Participant Characteristics

Table 1 summarizes participant characteristics for the primary sample (A= 100). Women in
the sample were generally middle aged (median age = 45 years, interquartile range (/QR) =
[38, 53]) and had been living with HIV for a median 14 years (/QR = [9, 20] years). In terms
of education, most women (61%) had at least a high school education. Alcohol use was
common (54%) and 24% of women reported unhealthy alcohol use (AUDIT-C = 3) (57).

The median HIV-related stigma (SSCI) score was 31 (IQR = [23, 41]), with 95% reporting at
least some level of HIV-related stigma (i.e., SSCI > 14). The median PHQ-8 score was 7
(/QR =3, 13]). Based on clinical cut points for depressive symptom severity, 64% reported
minimal to mild symptoms, 29% reported moderate to moderately severe symptoms, and 7%
reported severe symptoms. In this sample, about half of participants (52%) had missed at
least one ART dose in the previous 30 days, and the majority of women (79%) were virally
suppressed.

Participant characteristics differed slightly across sites. Compared to Ruth M. Rothstein
CORE Center (CORE, N = 31) and University of Alabama, Birmingham (UAB, N = 43),
participants from Northwestern University (NU, /= 26) tended to be younger (o= 0.03).
Alternatively, participants from CORE were more likely to have less than a high school
education (p< 0.01) and less likely to consume alcohol (p = 0.04). Participants from CORE
also had slightly higher stigma scores (o = 0.07) and were more likely to be virally
suppressed (p = 0.05) when compared to the other study sites.

Total effect of HIV-related stigma on viral suppression

In the primary analysis, HIV-related stigma had a statistically significantly association with
viral suppression, such that higher levels of HIV-related stigma were associated with lower
odds of being virally suppressed (p < .01). Specifically, a 1-unit higher SSCI score was
associated with 7% lower odds of being virally suppressed (AOR = 0.93, 95% C/=[0.89,
0.98]). Results were similar with additional adjustment for alcohol use severity; a 1-unit
higher SSCI score was associated with 9% lower odds of being virally suppressed (AOR =
0.91, 95% C/=[0.85, 0.97]).

Using the primary analysis model, predicted probabilities of viral suppression at different
levels of HIV-related stigma are presented for each site in Figure 3. Estimates reflect the
predicted probability of viral suppression for a woman in the Unity Study control group,
who is 45 years old, has lived with HIV for 14 years, and who has less than a high school
education. For all sites, the predicted probability of viral suppression decreased with
increased HIV-related stigma.

AIDS Behav. Author manuscript; available in PMC 2020 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Page 7

Direct and indirect effects of HIV-related stigma on viral suppression

Table 2 presents results of serial mediation analyses including total effects expressed as
difference in log-odds for comparison. In the primary model, after accounting for potential
mediators, HIV-related stigma had a statistically significant negative direct effect on viral
suppression (B = -0.085, 95% C/=[-0.145, —0.025]), and this direct effect was larger in
magnitude than the estimated total effect of HIV-related stigma (B = —0.069, 95% C/=
[-0.117, —0.021]). None of the possible indirect effects were statistically significant.

Trends were similar in the secondary model; the direct effect of HIV-related stigma was
larger than the total effect, and all indirect effects were statistically non-significant.
Moreover, with the additional adjustment for alcohol use severity, the direct effect of HIV-
related stigma was much larger in magnitude (f = —0.238, 95% C/=[-0.385, —0.091]) than
in the primary model. Post hoc analyses demonstrated that alcohol use severity was not
associated with HIV-related stigma in this sample.

Figure 4 provides unstandardized path coefficients for the potential indirect pathways in the
primary model. Looking first at the main indirect effect of interest (HIV-related stigma >
depressive symptom severity > ART nonadherence > viral suppression), higher HIV-related
stigma was significantly associated with higher depressive symptom severity (8 =0.23, p<.
001) and ART nonadherence was significantly associated with lower likelihood of being
virally suppressed (B = -0.30, p < .01). However, depressive symptom severity was not
significantly associated with ART nonadherence after accounting for HIV-related stigma (p
=.35) or viral suppression after accounting for ART nonadherence (p = .50). Similarly, HI\-
related stigma was not significantly associated with ART nonadherence after accounting for
depressive symptom severity (v =.89).

Sensitivity Analysis

Comparing the 84 additional women in the sensitivity sample to the primary sample, women
were similar in terms of age, years living with HIV, education, alcohol use severity, HIV-
related stigma, depressive symptom severity, and ART nonadherence (data not shown, see
Appendix A). However, women who had viral loads collected within 24 weeks of study
entry were slightly more likely to be virally suppressed than women who had viral loads
collected within 8 weeks of study entry (XZ [df=1] = 4.15, p=0.04).

In the sensitivity sample (N = 184), analysis of the total effect of HIV-related stigma on viral
suppression produced estimates from both the primary and secondary models that were
consistent with the primary analysis (data not shown, see Appendix B). However, trends
from the serial mediation analysis in the sensitivity sample differed slightly from those in the
primary sample. Namely, in the sensitivity analyses, the direct effect of HIV-related stigma
was smaller than the total effect of HIV-related stigma in both the primary and secondary
models (data not shown, see Appendix B).

DISCUSSION

In this sample of African-American women living with HIV, HIV-related stigma was
commonly reported, and those who experienced greater levels of HIV-related stigma were
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less likely to be virally suppressed. In cross-sectional mediation analysis, depressive
symptoms and ART nonadherence did not appear to account for this relationship.
Specifically, we did not identify support for indirect pathways through depressive symptoms
and ART nonadherence, and the negative association between HIV-related stigma and viral
suppression remained even after accounting for these hypothesized mediators.

Almost all of the women in this sample reported some level of HIV-related stigma. This is
consistent with myriad quantitative and qualitative studies of African-American women
living with HIV (17, 18, 20, 21, 23, 25, 28, 58), and reiterates the importance of
understanding and reducing HIV-related stigma in this population. Furthermore, in this
study, we found a significant association between HIV-related stigma and lower likelihood
of viral suppression, even when adjusting for potential confounders. This finding is in
contrast with previous studies of people living with HIV (PLWH). For instance, in a sample
of PLWH in the Netherlands, Sumari-Boer et al found no association between personalized
HIV-related stigma and detectable viral load in univariate analysis (59). Similarly, in a
nationally representative probability sample of PLWH in the U.S., Baugher et al found that
stigma was no longer associated with viral suppression after adjusting for age (60). Some of
the discrepancy in results may be attributable to key differences in study design (e.g.,
different stigma measures); however, it is also possible that the association observed in the
current study is indicative of a particularly vulnerable subpopulation of PLWH. Specifically,
because African-American women exist at the intersection of disadvantaged race and
gender, the effects of HIV-related stigma may be magnified (61-63). Comparing the results
from this study to analyses among other subgroups of PLWH in the U.S. could provide
further insight into potential differences in the effects of HIV-related stigma across
populations.

Interestingly, the results from this study did not support the hypothesis that depressive
symptoms and ART nonadherence are the mechanisms through which HIV-related stigma is
associated with viral suppression. As seen in Figure 3, two of the tested pathways (HIV-
related stigma > depressive symptoms > ART nonadherence > viral suppression; HIV-related
stigma > ART nonadherence > viral suppression) appear to break down at ART
nonadherence. Although ART nonadherence was negatively associated with viral
suppression as expected (64), neither HIV-related stigma nor depressive symptoms were
associated with ART nonadherence in this sample; a finding inconsistent with the extant
literature on ART adherence (65, 66). Possibly, we did not see these associations with ART
nonadherence because women in the Unity Study were similarly adherent to their ART;
almost 90% reported 4 or fewer missed doses in the past 30 days. In other words, there was
minimal variability in ART nonadherence. Restricted ranges in variable values reduce
statistical power and attenuate bivariate associations (67). As such, even if there were
associations between ART nonadherence and other variables in the study, it would be
difficult to detect in this sample. Repeating the analysis with a more sensitive measure of
ART nonadherence or using a sample with greater variance in nonadherence may better
elucidate the role of ART nonadherence in mediating the effects of HIV-related stigma on
viral suppression among African-American women living with HIV.
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Alternatively, the third pathway (HIV-related stigma > depressive symptoms > viral
suppression) appears to break down between depressive symptoms and viral suppression;
greater depressive symptom severity was not directly associated with likelihood of viral
suppression after accounting for ART nonadherence. This finding is consistent with
Leserman’s 2003 argument that direct biological effects of depression on HIV disease-
related outcomes are slow and difficult to observe in the short-term (68). A longitudinal
study of HIV-related stigma, depressive symptoms and viral suppression may be more
appropriate for understanding this particular mechanism.

Finally, in this study, the association between HIV-related stigma and viral suppression
remained after accounting for the two hypothesized mediators. Although HIV-related stigma
may directly influence viral suppression, it is possible that other mediating variables, not
examined in the present study, account for the observed association. For example, Turan et al
found that social support was a mediating factor on the pathway between HIV-related stigma
and ART adherence among a national sample of U.S. women living with HIV (32).
Similarly, Helms et al found that attachment-related anxiety and concerns about inadvertent
disclosure mediated an association between HIV-related stigma and ART adherence (69).
Engagement in care (i.e. attended clinical visits) is another key component of effective HIV
treatment that may be impacted by HIV-related stigma among African-American women
living with HIV (21, 70). Finally, alcohol and other substance use may also play an
important role.

Of these additional factors that may play a role in the association between HIV-related
stigma and viral suppression, we assessed only alcohol use. Specifically, we fit secondary
models controlling for alcohol use severity and found that alcohol use severity had a
nuanced effect on the direct effect between HIV-related stigma and viral suppression.
Exploration of other factors was limited by availability of relevant measures in the Unity
Study and the scope of the primary hypothesis of the current study. Further research is
needed to understand the many and complex roles of the myriad factors which may mediate
the effect of HIV-related stigma on viral suppression in this population.

This study had several important limitations. First, the data are cross-sectional. Though we
limited our primary sample to women with viral loads collected within a clinically relevant
window, we must be cautious in making causal interpretation of any observed associations.
Second, there may have been limitations to our measures. Self-reported measures are subject
to recall and social desirability bias. Additionally, the absence of certain measures (e.g.,
income, sexual orientation, binge drinking and prescribed ART dosage) may have left our
analyses susceptible to residual confounding. Third, there were limitations to the sample in
terms of generalizability. Namely, because the women in the Unity Study were all currently
seeking HIV care and agreed to participate in a study that would require talking about living
with HIV with researchers and other participants, findings may not be generalizable to the
larger population of African-American women living with HIV, many of whom are not in
care and are especially vulnerable to poor outcomes (13, 71). Finally, this study may have
had inadequate statistical power. In serial mediation, the relationship between mediators can
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increase sampling variance and reduce power, especially when the sample size is small (56).
Using a dichotomous outcome also reduces statistical power (72). While viral suppression
has high clinical significance (and is recognized as the final stage of the HIV care continuum
and considered the ultimate goal of HIV treatment) (37), using this particular measure may
have contributed to insufficient power to detect the indirect effects of interest. Increasing the
sample size from 100 to 184 in sensitivity analyses did not result in the detection of any
additional effects; however, it is possible that an even larger sample may have been
necessary.

In summary, the current study indicates that HIV-related stigma is common among African-
American women living with HIV, and those who experience higher levels of HIV-related
stigma are less likely to be virally suppressed. Though the mechanisms remain unclear, these
findings suggest potential health-related consequences associated with HIV-related stigma
and underscore the need for incorporating stigma-reduction programming into regular HIV
clinical care, social services for PLWH, and HIV prevention efforts. Future research with
African-American women living with HIV is needed to 1) better understand the roles of
depressive symptoms and ART nonadherence and 2) clarify the roles of additional mediating
factors such as social support, engagement in care and alcohol and other substance use.
Longitudinal studies of large samples of African-American women living with HIV,
including women outside of care, would be particularly valuable.
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Appendix A.

Baseline characteristics of African-American women living with HIV who participated in a
trial of an HIV-related stigma-reduction intervention, comparing those who had viral loads
collected within 8-weeks of study entry (primary sample) to those who had viral loads
collected within 24-weeks of study entry (sensitivity sample)

Primary sample (8-week viral load) Sensitivity sample (24-week viral

load)
N =100 N =184

Median/N (IQR/%) Median/N (IQR/%)

Site
NU 26 (26%) 374 (19%)
CORE 31 (31%) 65 (35%)
UAB 43 (43%) 85 (46%)
Age (years) 45 years (38-53) 46 years (39-54)
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Primary sample (8-week viral load) Sensitivity sample (24-week viral
load)

N =100 N =184
Median/N (IQR/%) Median/N (IQR/%)
Time living with HIV (years) 14 years (9-20) 14 years (8-20)
Education
Less than HS 39 (39%) 68 (37%)
HS or equivalent 18 (18%) 41 (22%)
College 32 (32%) 59 (32%)
More than college 11 (11%) 16 (9%)
Alcohol use severity (AUDIT-C
score)
0 46 (46%) 81 (44%)
1-2 30 (30%) 63 (34%)
3-7 21 (21%) 36 (20%)
8-12 3 (3%) 4 (2%)
HIV-related stigma (SSCI) 31 (23-41) 30 (22-41)
Depressive symptom severity 7 (3-13) 6 (2-12)
(PHQ-8)
ART nonadherence (out of 30 days) 1 (0-2) 1 (0-2)
Viral suppression
Yes 79 (79%) 156 (78%)
No 21 (21%) 44 (22%)

NU — Northwestern University, CORE — Ruth M. Rothstein CORE Center, UAB — University of Alabama, Birmingham
IQR - Interquartile range
*

p-values refer to XZ test for independence for categorical variables and Kruskal-Wallis test (with ties) for continuous
variables

AUDIT-C - Alcohol Use Disorders Identification Test - Consumption
SSCI - 14-item Stigma Scale for Chronic Iliness
PHQ-8 - 8-item Patient Health Questionnaire
ART - antiretroviral therapy
Appendix B.

Sensitivity analysis comparing direct and indirect effects of HIV-related stigma on viral

suppression among two samples of African-American women living with HIV enrolled in
the Unity Study, differing by viral load collection period

Primary sample (8-week viral Sensitivity sample (24-week viral
load) load)
N =100 N =184
B (95% ClI) B (95% ClI)
Primary model *
Total effect (difference in log-odds) -0.069 (-0.117, -0.021) -0.052 (-0.084, -0.020)
Direct effect -0.085 (-0.145, -0.025) -0.043 (-0.082, -0.004)
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Primary sample (8-week viral Sensitivity sample (24-week viral
load) load)
N =100 N =184
B (95% ClI) B (95% ClI)

Indirect effects

Stigma > depression > nonadherence -0.006 (—0.045, 0.029) -0.003 (-0.010, 0.002)
> viral suppression

Stigma > depression > viral 0.010 (—0.046, 0.054) 0.010 (-0.037, 0.014)
suppression

Stigma > nonadherence > viral 0.002 (-0.087, 0.051) 0.001 (-0.012, 0.010)
suppression
Secondary model *
Total effect (difference in log-odds) -0.096 (-0.016, -0.032) -0.056 (-0.089, -0.022)
Direct effect -0.238 (-0.385, -0.091) -0.052 (-0.092, -0.011)
Indirect effects

Stigma > depression > nonadherence -0.010 (-0.072, 0.054) -0.002 (-0.011, 0.003)
> viral suppression

Stigma > depression > viral 0.064 (-0.140, 0.206) 0.006 (-0.034, 0.021)
suppression

Stigma > nonadherence > viral 0.009 (-0.105, 0.107) 0.001 (-0.012, 0.011)

suppression

*
Adjusted for treatment, site, age, education, time living with HIV

Ak
Adjusted for treatment, site, age, education, time living with HIV, alcohol use severity
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HIV-related Depressive ART Viral
stigma symptoms nonadherence suppression
Figurel.

Hypothesized pathway from HIV-related stigma to viral suppression

ART - antiretroviral therapy
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Unity Study participants
(N =239)

On ART
(N = 218)

/\

VL within 8 weeks
(N =106)

No missing covariate data

(N = 100)

Primary sample

VL within 24 weeks
(N =195)

No missing covariate data
(N =184)

Sensitivity sample

Figure 2.

Primary and sensitivity study samples: flow of participant study inclusion among African-
American women living with HIV enrolled in an HIV-related stigma-reduction intervention

(Unity Study)

ART - antiretroviral therapy, VL — viral load

Covariates of interest include age, number of years living with HIV, and education
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Figure 3.
Predicted probability of viral suppression and 95% confidence intervals for different levels

of HIV-related stigma (SSCI), by study site, among a sample of African-American women
living with HIV enrolled in the Unity Study (N = 100)

SSCI - 14-item Stigma Scale for Chronic IlIness

NU — Northwestern University, CORE — Ruth M. Rothstein CORE Center, UAB -
University of Alabama, Birmingham
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g=0.23
p <0.001

HIV-related stigma

Bg=-0.30
p <0.01

B =0.09
- p=0.35
Z;rzr:ts:r:se ART nonadherence
g =-0.01 B =0.04
p=0.89 p=0.50
B =-0.09
p<0.01

Viral suppression

Figure 4.

Primary serial mediation model with unstandardized path coefficients estimating
associations between HIV-related stigma, depressive symptoms, ART nonadherence and
viral suppression among a sample of African-American women living with HIV enrolled in
the Unity Study (N = 100)
ART - antiretroviral therapy
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Direct and indirect effects of HIV-related stigma on viral suppression among a sample of African-American
women living with HIV enrolled in the Unity Study (N = 100)

B (95% ClI)
Primary model *
Total effect (difference in log-odds) -0.069 (-0.117, -0.021)
Direct effect -0.085 (-0.145, -0.025)
Indirect effects
Stigma > depression > nonadherence > viral suppression  —0.006  (-0.045, 0.029)
Stigma > depression > viral suppression 0.010 (-0.046, 0.054)
Stigma > nonadherence > viral suppression 0.002 (-0.087, 0.051)
Secondary model >
Total effect (difference in log-odds) -0.096 (-0.016, —0.032)
Direct effect -0.238  (-0.385, —0.091)
Indirect effects
Stigma > depression > nonadherence > viral suppression  —-0.010  (-0.072, 0.054)
Stigma > depression > viral suppression 0.064 (-0.140, 0.206)
Stigma > nonadherence > viral suppression 0.009 (-0.105, 0.107)

*
Adjusted for treatment, site, age, education, time living with HIV

Ak
Adjusted for treatment, site, age, education, time living with HIV, alcohol use severity
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