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Objective: We investigated whether internalized HIV-related stigma predicts adher-
ence to antiretroviral therapy (ART) longitudinally in women living with HIV in the
United States, and whether depression symptoms mediate the relationship between
internalized stigma and suboptimal ART adherence.

Design: Observational longitudinal study utilizing data from the Women’s Interagency
HIV Study cohort.

Methods: A measure of internalized HIV-related stigma was added to the battery of
Women’s Interagency HIV Study measures in 2013. For current analyses, participants’
first assessment of internalized HIV-related stigma and assessments of other variables at
that time were used as baseline measures (Time one or T1, visit occurring in 2013/14),
with outcomes measured approximately 2 years later (T3, 2015/16; n¼914). A measure
of depression symptoms, assessed approximately 18 months after the baseline (T2,
2014/15), was used in mediation analyses (n¼862).

Results: Higher internalized HIV-related stigma at T1 predicted lower odds of optimal
ART adherence at T3 (adjusted odds ratio¼0.61, P¼0.001, 95% confidence interval
[0.45, 0.82]). Results were similar when ART adherence at T1 was added as a control
variable. Mediation analysis revealed a significant indirect effect of internalized HIV
stigma at T1 on ART adherence at T3 through depression symptoms at T2 (while
controlling for depression symptoms and ART adherence at T1; B¼�0.05, SE¼0.03,
95% confidence interval [�0.11, �0.006]).
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Conclusion: These results provide strong longitudinal support for the hypothesis that
internalized HIV-related stigma results in suboptimal ART adherence in a large sample
of women living with HIV in the United States, working through the pathway of
increased depression symptoms.

Copyright � 2018 Wolters Kluwer Health, Inc. All rights reserved.
AIDS 2019, 33:571–576
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Introduction

Despite effective treatments for HIV, treatment adherence
and viral suppression remain suboptimal among many
people living with HIV (PLWH), especially for certain
subgroups, including Black and Latina women [1,2].
Identifying and addressing psychosocial barriers to
antiretroviral therapy (ART) adherence – such as
internalized stigma, when PLWH endorse and accept
negative attitudes about PLWH [3] – are vital to
enhancing rates of ART adherence and viral suppression.
A large body of research – mainly composed of cross-
sectional and qualitative studies – suggests that HIV-related
stigma is associated with suboptimal adherence to medica-
tion and HIV clinic visits [4–8], including studies of women
living with HIV in the United States [9]. Both conceptual
frameworks and empirical work suggest internalized HIV
stigma has a stronger relationship with ARTadherence than
other dimensions of HIV-related stigma (anticipated,
perceived community, and enacted) [3,10]. Furthermore,
cross-sectional research suggests that, for women, the
association between internalized stigma and ARTadherence
is mediated by depression symptoms [11].
A comprehensive systematic review of stigma and ART
adherence identified only seven longitudinal studies in the
global literature and six of these reported null findings on
the relationship between HIV-related stigma and treatment
adherence [4]. One of these longitudinal studies found that
individuals who reported higher levels of HIV-related
stigma were more likely to self-report missed medications
[12]. In another article presenting meta-analyses of HIV-
related stigma and health outcomes, nine additional
longitudinal studies were identified (out of 120 included
studies), but none focused on ART adherence as an
outcome [5]. A recent review by Sweeney et al. [7],
focusing specifically on HIV-related stigma and ART
adherence, identified only five additional longitudinal
studies (out of 38 in the review), two in the United States
and three in Africa or Asia. The two longitudinal studies
conducted in the United States did not find significant
associations of stigma with nonadherence [7].

Relatively few studies have a specific focus on internalized
HIV-related stigma, and several use lack of disclosure as a
opyright © 2019 Wolters Kluwer H
proxy for stigma, instead of measuring stigma explicitly.
Furthermore, prior studies in this area have been
conducted with predominantly male and white samples
[7,13], with a few notable exceptions [14,15]. Thus,
additional longitudinal research is needed on the effects of
internalized HIV-related stigma on ART adherence as
well as on mediating mechanisms, especially in women
and in racial/ethnic minority populations, who are
disproportionately affected by HIV.

The purpose of the present longitudinal study was to
investigate whether internalized HIV-related stigma
predicts suboptimal ART adherence in women living
with HIV. Because studies have supported links among
internalized HIV-related stigma, depression symptoms,
and ART adherence [11,16], we also examined the
hypothesis that depression symptoms mediate the effect of
internalized HIV stigma on ART adherence. To design
effective supportive interventions, it is necessary to
understand the causal mechanisms linking internalized
stigma with suboptimal ART adherence over time.
Methods

Participants and procedures
Data were collected from women living with HIV
participating in the Women’s Interagency HIV Study
(WIHS) [17,18]. WIHS is a multisite prospective study
investigating HIV disease progression, comorbidities, and
the behavioral impact of HIV infection among women in
the United States. Since 1994, data have been collected
from participants in six US sites (Bronx, Brooklyn,
Washington DC, Chicago, Los Angeles, and San
Francisco) every 6 months via interviews, physical
assessments, and laboratory tests. To further enhance
the representativeness of the cohort, new participants
were enrolled between 2013 and 2015 at sites in the US
South; including Atlanta, Birmingham, Jackson, Miami,
and Chapel Hill. The median age of WIHS participants is
50 years. Around 75% of HIV-positive WIHS participants
identify as African-American, 14% as white, and 14% as
Hispanic. All participants provided written informed
consent, with study activities being approved by each site’s
Institutional Review Board.
ealth, Inc. All rights reserved.
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Table 1. Sample characteristics, correlations, and adjusted relationships of Time 1 (T1) predictors with antiretroviral therapy adherence at
Time 3a.

Sample
characteristics,

n¼965

Correlation with
internalized
HIV stigmab

Correlation with
depression

symptoms at T3b

Without adjust-
ment for ART

adherence at T1c,
n¼914

With adjustment
for ART adherence

at T1c, n¼914

T1 predictors Mean (SD) or N (%) AOR 95% CI AOR 95% CI

Internalized HIV stigma 1.76 (0.62) – 0.33M 0.61 0.45–0.82 0.64 0.47–0.87
Age (years) 49.11 (8.51) �0.08MM 0.01 1.02 1.00–1.05 1.02 0.99–1.04
Time on ART (years) 11.07 (6.38) �0.18M �0.10M 0.96 0.92–0.99 0.96 0.93–1.00
Use of illicit drugs 220 (22.8%) 0.06 0.20M 0.51 0.34–0.77 0.60 0.39–0.93
Non-Hispanic white 114 (11.8%) 0.01 0.05 4.13 1.73–9.88 3.66 1.51–8.85
Household income >$12 000 450 (46.6%) �0.05 �0.19M 0.89 0.60–1.32 0.85 0.57–1.27
More than high school education 329 (34.1%) �0.02 �0.11M 0.89 0.59–1.34 0.92 0.60–1.39
Region US Southd 140 (14.5%) 0.21M 0.10M 1.23 0.64–2.35 1.19 0.61–2.32
ART adherence at T1 (optimal) 831 (86.1%) �0.06 �0.08M – – 4.01 2.61–6.30
Depression symptoms at T1 12.26 (11.30) 0.37M – – – – –

AOR, adjusted odds ratio; ART, antiretroviral therapy; CI, confidence interval.
aOf the 965 participants, only one participant did not have data on internalized stigma, and 50 did not have data on ART adherence at T3.
Participants with data on ART adherence at T3 who were included in the analysis (n¼914) did not differ from 50 participants who did not have data
on ART adherence at T3 on internalized stigma or any of the covariates (all P values more than 0.19) and list-wise deletion was used in analyses.
bAssociations with binary variables are also reported as correlation coefficients instead of t tests to simplify presentation. Note that a t test and a
correlation test yield the same P value.
cEstimates adjusted for all other T1 predictors listed in the table, except for depression symptoms, which was entered in the mediation analysis.
dRegion: US South/Southeast versus other US regions.
MP less than 0.01.
MMP less than 0.05.
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A measure of internalized HIV-related stigma was added
to the battery of WIHS measures in 2013. For current
analyses, participants’ first assessment of internalized HIV-
related stigma and assessments of other variables at that
time were used as baseline measures (Time one or T1,
visit occurring in 2013/14). The follow-up date was
approximately 2 years later (T3, 2015/16). For most
participants, a measure of depression symptoms assessed at
approximately 18 months after the baseline (T2, 2014/15)
was available and used in mediation analyses. A total of
914 HIV-positive WIHS participants were on ART at
baseline and had complete data on these variables at T1
and T3 (as well as relevant covariates) for the longitudinal
 Copyright © 2019 Wolters Kluwe

Internalized HIV Stigma 
at T1

+1.8
5
**

-0.38* (-0-0.38* (-0

Depression S
at T

Fig. 1. Depression symptoms at T2a mediate the effect of inter
adherence at T3 (n U 862). Note: Associations are presented as p
antiretroviral therapy adherence at T1 (as well as the covariates rac
education, and region) were also entered as control variables. aFifty
T2 or T1. These 52 participants did not differ from the participants in
of the covariates (all P values more than 0.10), and list-wise deletion
0.05; ��P less than 0.01.
analyses, and 862 had complete data for the mediation
analyses (T1, T2, and T3; refer to footnotes to Table 1 and
Fig. 1).

Measures
Adherence
Participants self-reported how often they took their ART
as prescribed over the past 6 months. Response options
were ‘100% of the time’, ‘95–99% of the time’, ‘75–94%
of the time’, ‘less than 75% of the time’, and ‘I haven’t
taken any of my prescribed medications’. Previous
research provides support for the validity of this measure
of adherence [19,20]. As in previous studies, we
r Health, Inc. All rights reserved.

ART Adherence 
at T3

T Adhere
.34b)

ART 

-0.03 *

A
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A

ymptoms 
2

nalized HIV-related stigma at T1 on antiretroviral therapy
ath coefficients (unstandardized). Depression symptoms and
e, age, time on antiretroviral therapy, illicit drug use, income,
-two participants did not have data on depression symptoms at
cluded in the mediation analysis, on internalized stigma or any
was used. bWhen depression at T2 is in the model. �P less than
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dichotomized the measure at 95% or higher versus lower
than 95% [20,21].

Internalized HIV-related stigma
This was assessed with the negative self-image subscale of
the revised HIV Stigma Scale (range 1–4), which consists
of seven items (e.g., ‘I feel I’m not as good as others
because I have HIV.’), rated on a four-point scale (strongly
disagree to strongly agree) [22,23]. Cronbach’s alpha was
0.86 in the current sample.

Depression symptoms
The 20-item Center for Epidemiological Studies
Depression (CES-D) Scale [24] is used to assess depression
symptoms in the WIHS. In previous studies, depression
symptoms, as measured by CES-D, have been shown to
predict ART adherence [25,26].

Analytical methods
Logistic regression analysis was conducted to examine the
association between internalizedHIV stigma atT1 andART
adherence at T3. The following variables (measured at T1),
which have been found important when examining ART
adherence in previous research [27–30], were included as
covariates: ethno-racial identity, age, time on ART, illicit
drug use, income, education, and US region (south versus
other locations). Adjusted odds ratios (AORs) and 95%
confidence intervals (CIs) controlling for these covariates are
reported. Next, ARTadherence at T1 was also added to the
model as a control variable. Finally, mediation analysis using
bootstrapping (with the program PROCESS, a macro used
with SPSS, version 24 (IBM Corp., Armonk, NY, USA)
[31]) was conducted to test whether the association between
internalized stigma at T1 and ART adherence at T3 is
mediated by depression symptoms at T2. This analysis
controlled for depression symptoms and ARTadherence at
T1 (as well as the covariates). A significant indirect effect
indicates mediation.
Results

Sample characteristics and associations of covariates with
stigma and depression symptoms at T3 are presented in
Table 1. Suboptimal adherence at T3 was reported by
14.1% of the sample. As can be seen in Table 1, higher
internalized HIV-related stigma at T1 predicted lower
odds of optimal ART adherence at T3 (AOR¼ 0.61,
P¼ 0.001, 95% CI [0.45, 0.82]). When ART adherence
at T1 was added as a control variable, internalized HIV-
related stigma at T1 again predicted lower odds of optimal
ART adherence at T3 (AOR¼ 0.64, P¼ 0.005, 95% CI
[0.47, 0.87]).

Mediation analysis (Fig. 1) revealed a significant indirect
effect of internalized HIV stigma at T1 on suboptimal
ART adherence at T3 through depression symptoms at
 Copyright © 2019 Wolters Kluwer H
T2 (while controlling for depression symptoms and ART
adherence at T1; B¼�0.05, SE¼ 0.03, 95% CI [�0.11,
�0.006]).
Discussion

These results in a large sample of women living with HIV
in multiple locations across the United States provide
strong longitudinal support for the hypothesis that
internalized HIV-related stigma results in suboptimal
ART adherence. Contrary to some prior longitudinal
studies, we found a significant relationship between HIV-
related stigma and ART adherence. Our focus on
internalized HIV-related stigma was likely a key reason,
as internalized stigma tends to have a stronger relationship
with ART adherence behaviors than other dimensions of
HIV-related stigma, both theoretically and empirically
[3,10,32]. Furthermore, we found that depression
symptoms mediate the effect of internalized HIV stigma
on suboptimal ART adherence (again using longitudinal
analyses to preserve the temporal sequence among the
independent variable, mediator, and outcome variable),
providing evidence for the contention that internalized
HIV-related stigma affects adherence through depression.

These results add to the evidence from cross-sectional
analyses of data from women living with HIV in the
United States [32] and Canada (which found that
depression mediates the pathways from negative self-
image to current ART use and ART adherence [15]).
These relationships are likely to be relevant for other
populations as well. Among gay and bisexual men living
with HIV, recent results from an experience sampling
method study (in which participants report on their
experiences in real-time on repeated occasions) revealed
that experiences of internalized HIV-related stigma were
concurrently associated with depressed and anxious affect,
anger, and emotion dysregulation [33].

Our results have important implications for interventions
to improve ART adherence and HIV-related health for
women living with HIV. Addressing HIV-related stigma
early in the diagnosis and treatment initiation process may
be a key to reducing risk for depressive symptoms and
suboptimal adherence [3]. Acceptance-based approaches
may be effective for reducing internalized HIV-related
stigma [34], and can be tailored for brief interventions in
HIV care settings. Elucidation of depression as an
important intervening mechanism can also provide
targets for interventions and supportive services. Depres-
sion interventions, such as cognitive behavior therapy,
have yielded promising results in improving ART
adherence [35–37]. Thus, future intervention studies
should examine long-term effectiveness of programs
specifically tailored for women living with HIV, which
address depression and internalized stigma simultaneously.
ealth, Inc. All rights reserved.



Internalized stigma and antiretroviral therapy adherence Turan et al. 575

D
ow

nloaded from
 http://journals.lw

w
.com

/aidsonline by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
y

w
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dtw
nfK

Z
B

Y
tw

s=
 on 07/17/2023
The current study has limitations. The WIHS is a sample
of older women participating in an interval cohort study
at urban research centers, and may not be representative of
the general population of women living with HIV in the
United States. The WIHS southern sites were not fully
enrolled at T1 for the current study, so fewer of their
participants could be included in these analyses. In
addition, the outcome measure of ART adherence is
based on self-report and may be subject to recall and social
desirability biases. However, brief self-report measures of
ARTadherence have been found to be robust and reliable
[38]. In addition, ART adherence and other health
behaviors are likely to be influenced by other psychoso-
cial factors (such as self-efficacy, attachment styles, and
intersectional and structural stigma and discrimination)
[39–42], which are not measured in the national WIHS
data collection and therefore are not captured in the
current analyses. Future research and programs can
extend this work to examine clinical outcomes and utilize
these findings to develop, investigate, and evaluate
interventions to reduce stigma, address depression, and
improve the mental and physical health of women living
with HIV.
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