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Abstract Evidence suggests that HIV-related stigma is
a contributing factor to mental health and substance use
problems among people living with HIV (PLWH). Lim-
ited research, however, has examined the differential
effects that multiple stigma constructs, specifically, an-
ticipated, enacted, and internalized stigma may have on
mental health and alcohol use disorders among PLWH.
Furthermore, no studies have examined this relationship
within the larger context of urban life stressors. The
purpose of this study was to examine associations of
an overall HIV-related stigma measure and four HIV
stigma subscales on depression, anxiety, and hazardous
drinking among a sample of 380 PLWH in New
Orleans. Log-Poisson models with generalized estimat-
ing equations were used to estimate relative risks (RR)
and 95% confidence intervals (CI). A test of interaction
was used to determine presence of effect modification
by urban life stressors. Overall, higher levels of HIV-
stigma were associated with depressive symptoms (RR
1.67, 95% CI 1.25, 2.23), anxiety symptoms (RR 1.91,
95% CI 1.17, 3.12), and hazardous drinking (RR 1.45,
95% CI 1.02, 2.05). Internalized HIV-stigma (measured

using the negative self-image subscale) was associated
with all three outcomes and had the highest magnitude
point estimates across the four stigma subscales. Urban
life stressors, measured by the Urban Life Stressors
Scale (ULSS), modified the association between HIV-
related stigma and mental health and alcohol use disor-
ders (P < 0.2), highlighting the importance for examin-
ing the larger urban environmental context. Findings
from this study may inform interventions to reduce
HIV-related stigma operating at the individual and struc-
tural level.
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Introduction

Mental health and substance use disorders are common
co-morbidities among people living with HIV (PLWH).
PLWH are twice as likely to be diagnosed with major
depression and eight times more likely to have a serious
mental illness (i.e., bipolar or schizophrenia) compared
to those who are HIV-negative [1, 2]. In a nationally
representative survey of HIV-care clinics in the USA,
36% of PLWH were diagnosed with major depression
compared to 7.6% in the general population [3]. Find-
ings from another national study found that PLWHwere
nearly eight times more likely to report anxiety symp-
toms than those without HIV [4]. Similarly, posttrau-
matic stress disorder (PTSD) disproportionately affects
PLWH. PTSD prevalence rates for PLWH range
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between 22 and 60% compared to 7% in the general
public [5, 6]. Substance use disorders are also prevalent
with nearly 50% of in-care PLWH reporting current or
past histories of drug or alcohol disorders [7, 8]

These findings are of particular concern given that
both mental illness and substance use disorders are
known predictors of poor HIV disease management
including suboptimal adherence to antiretroviral therapy
(ART) and faster disease progression [9–11]. For exam-
ple, a study by Tucker et al. showed that PLWH who
also suffered from depression and generalized anxiety
disorder were 1.7 and 2.2 times more likely to be non-
adherent to antiretrovirals (ARVs) compared to PLWH
without psychiatric disorders [12]. Chander et al. found
hazardous and moderate levels of alcohol use associated
with decreased ART adherence, and hazardous drinkers
were 25% less likely to suppress their viral load com-
pared to nondrinkers [13]. Understanding and address-
ing the risk factors that perpetuate mental health and
substance use disorders among PLWH is critical for
improving individual health and well-being and mini-
mizing risks factors of poor treatment compliance.

Accumulating evidence points to HIV-related stigma
as a contributing factor to the disproportionately high
rates of mental health and substance use disorders
among PLWH [1, 14, 15]. Broadly, HIV-related stigma
can be defined as the devaluation, discrimination, and
prejudice against PLWH. The HIV Stigma Framework,
proposed by Earnshaw and Chaudoir [16, 17], concep-
tualizes HIV-related stigma as a multidimensional social
process, differentiating between internalized, anticipat-
ed, and enacted stigma. Internalized HIV stigma refers
to acceptance and endorsing of negative societal beliefs
about HIV and applying them to oneself [16]. Antici-
pated stigma is the expectation that discrimination, prej-
udice, or stereotyping by others will occur because of
one’s HIV status [16]. Enacted stigma involves past or
present experiences of discrimination, prejudice, or
stereotyping by others due to one’s HIV status [16].

According to Earnshaw and Chaudoir [16, 17],
distinguishing between HIV stigma constructs may re-
veal associations that otherwise may be undetected by an
overall HIV stigma measure. Furthermore, it is important
to distinguish between different types of HIV-related
stigma because the pathways by which they influence
health and well-being for PLWH may differ, as well the
type and level of intervention required to mitigate their
effect [16]. For example, internalized stigma (self-
concept in relation to illness identity) may be more

important for disease acceptance and can lead to avoid-
ance of behaviors that remind the affected person of their
illness state (e.g., daily medication, medical care visits).
Anticipated stigma may have a greater influence on
interpersonal interactions and outcomes (e.g., social sup-
port, trust in providers) [18]. It can lead to expectations of
poor healthcare, worry of job loss, and fear of negative
social interactions multiple times a day. This produces
chronic worry with evidence of both physiological man-
ifestations of chronic stress and associations with HIV
disease progression evidenced by lower levels of CD4
cell counts [16]. Enacted stigma can reinforce internal-
ized and anticipated beliefs, and similar to anticipated
stigma, has been associated with increased chronic stress.

However, most research typically quantifies HIV
stigma as a single measure or examine one type of
HIV-related stigma (either anticipated, enacted, or inter-
nalized). Few studies have examined associations be-
tween multiple types of HIV-related stigma and mental
health and alcohol use disorders.

Studies from multiple countries and varying contexts
have documented significant associations between HIV-
related stigma and mental health and substance use dis-
orders. In India, for example, PLWH who perceived
more frequent and greater HIV-related stigma were 2.1
times more likely to experience severe depression [19,
20]. Similarly, a study among HIV positive men and
women in South Africa reported a higher prevalence of
substance use and cognitive-affective depression scores
among those with higher perceived stigma scores [20].
Stress is one mechanism through which stigma operates
to produce negative effects on health [21]. According to
Meyer’s minority stress theory [22], exposure to stigma-
related stress triggers a cascade of physiological and
psychological responses, which in turn, increase the risk
for depression and anxiety. Empirical evidence from
several studies support this theory, linking the stress of
discrimination and unequal treatment to adverse physio-
logical response and impaired immune function [21, 23].
Stigma-related stress has also been shown to negatively
influence general psychological processes (e.g., coping,
emotion regulation), ultimately leading to increased anx-
iety, depression, and substance use disorders [23].

For many PLWH, especially the urban poor, the
stress associated with HIV-related stigmamay be further
compounded by chronic exposure to other daily social
and environmental-level stressors including unstable
housing, food insecurity, and living in urban environ-
ments characterized by crime, violence, and social
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disorder [24, 25]. In general, higher levels of both psy-
chosocial and physiological stress among PLWH have
been associated with poorer immune status, increased
viral load over time, faster disease progression, and
higher rates of mortality [26–28]. Such stressors are also
likely to interfere with achieving successful care and
with the development or exacerbation of clinical comor-
bidities. Research has shown positive associations be-
tween living in highly disordered and disadvantaged
urban neighborhoods and increased risk of depression
and substance use [29, 30]. For those living in stressful
urban environments, programs aimed at addressing stig-
ma may be less effective given the day-to-day environ-
mental stressors. Yet, few studies have examined the
modifying effects of urban life stressors in relation to
HIV stigma and mental health and substance use disor-
ders [30].

The purpose of this study was (1) to examine the
relationship between different types of HIV-related stig-
ma (i.e., internalized, anticipate, and enacted) and men-
tal health and alcohol use disorders—specifically de-
pressive symptoms, anxiety symptoms, and hazardous
drinking among a cohort of low-income, minority
PLWH; and (2) to examine the role of urban life
stressors (e.g., housing, neighborhood crime, and access
to public services) on these relations.

Methods

Study Population and Setting

A sample of 380 PLWHwas recruited to participate in a
longitudinal study, theNewOrleans Alcohol Use in HIV
[NOAH] Study. Participants were recruited through con-
venience sampling methods in local HIV clinics from
October 2015 to October 2017. The goal of the parent
study is to examine the impact of early life and adult
stress on biological and clinical outcomes of PLWH
over 2.5 years. Greater detail on study recruitment and
data collection are provided elsewhere [31].

Study eligibility included non-pregnant PLWH age
18 and older who were without acute illness or intoxi-
cation at the baseline study visit. There were no further
exclusion criteria. Consenting individuals attended a
baseline visit at where data on residential address, alco-
hol use, physical and mental health measures, and other
health-related factors were obtained. Participants also
provided blood samples for analysis of HIV clinical

outcomes and key biomarkers, blood pressure, and an-
thropometric measures. The study was approved by the
Louisiana State University Health Science Center
(LSUHSC) and Tulane University Institutional Review
Boards and all subjects provided informed consent.

New Orleans is a metropolitan city with a population
of 369,000. Approximately, 60% of the city inhabitants
are African American, 34% white, and 6% other [32].
The city’s urban environment can be characterized by
residential racial and economic segregation, a high den-
sity of alcohol outlets per square mile, poor walkability
especially in poorer neighborhoods [33], and high rates
of urban crime. Although homicide and violent crime
rates have decreased since Hurricane Katrina, they re-
main among the highest in the country. In 2011, New
Orleans has a murder rate more than 10 times the na-
tional average and more than 4 times the average of
cities of similar size [34], and in 2015, the city had the
highest gun-related violence in the country [35].

Measures

The primary exposure was perceived HIV stigma mea-
sured using the HIV Stigma Scale (HSS) by Berger et al.
[36]. The HSS is a 40-item inventory that measures HIV-
related stigma. Each item is scored on a 4-point Likert
scale (strongly disagree, disagree, agree, and strongly
agree) with higher scores indicating greater stigma. Total
stigma scores were derived by taking the mean of the 40-
items ranging from 48 to 152. The total HIV stigma scale
had high internal consistency (alpha = 0.95).

We also calculated four HIV stigma subscales given
that stigma type has been shown to differentially impact
behavioral and physical health indicators [16, 17]. The
first subscale, personalized stigma (18 items) measures
actual experiences with HIV stigma and represents
enacted stigma. The disclosure concerns subscale (9
items)measures the distress that people feel about others
knowing their HIV status (i.e., anticipated stigma). The
concern with public attitudes subscale (20 items) as-
sesses how PLWH believe others view them (i.e., antic-
ipated stigma). The negative self-image subscale (13
items) measures how HIV-related stigma affects self-
worth (i.e., internalized stigma). The four subscales
were derived by calculating the mean included response
items. Details on construct validity and reliability for
each subscale can be found in Berger et al. [36].
Cronbach’s alphas for the subscales ranged from 0.84
to 0.94. Due to non-normal distributions, the total
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stigma scale and four subscales were dichotomized to
define high (> 75th percentile) vs. low stigma.

Primary outcomes included alcohol use severity, anxiety
symptoms, and depressive symptoms. Alcohol use severity
was assessed by the Alcohol Use Disorders Test (AUDIT)
questionnaire, a 10-item tool developed by the World
Health Organization (WHO) [37]. The AUDIT contains
items assessing alcohol consumption and associated harms.
It has been widely used in both primary care and epidemi-
ologic research, and its reliability and validity have been
established in a variety of populations and settings [38–41].
Item responses are coded numerically and summed for an
overall score ranging from 0 to 40. Scores of 8 or higher
reflect harmful or hazardous drinking [37].

Anxiety and depressive symptoms were measured
using the Hospital Anxiety and Depression Scale
(HADS), a validated and reliable screening tool
consisting of 14 items (including 7-item subscales for
anxiety and depression) [42–44]. Scored responses were
categorized into normal or borderline/abnormal.

Socio-demographic variables in the analysis included
age, sex, sexual orientation (self-identified as gay,
lesbian or bisexual versus heterosexual) [45], and socio-
economic status which was measured using an indicator
of educational attainment. History of incarceration,
homelessness, and current smoking status were also
included due to known associations with HIVand men-
tal health and alcohol use disorders. The primary drug
use covariate included polydrug use given the variety of
drugs used by study participants. Polydrug use was
defined as the use of at least two of the following
substances in the last month: heroin, methadone, other
opiates, barbiturates, sedative, cocaine, amphetamines,
marijuana, hallucinogens, and inhalants.

The effect modifier of interest, urban life stressors,
was assessed using the Urban Life Stressors Scale
(ULSS) [46], a 21-item instrument used to measure
subjective contextual community-level stressors (i.e.,
poverty, employment, housing, education) in urban en-
vironments. Items are scored on a scale of 1 ‘no stress at
all’ to 5 ‘extremely stressful—more than I can handle.’
ULSS had high internal consistency (alpha = 0.89). The
measure was dichotomized at > 75th percentile to iden-
tify high and low ULSS.

Data Analysis

Descriptive statistics were utilized to describe the pop-
ulation’s sociodemographic characteristics, prevalence

of mental health and substance use disorders, and mean
stigma and mean urban life stressor scores. We conduct-
ed unadjusted bivariate analysis to identify crude asso-
ciations between each of the HIV-related stigma scales
and depressive symptoms, anxiety symptoms, and haz-
ardous drinking. Then, we fit a series of log-Poisson
models with generalized estimating equations clustering
by geographic area, and a compound symmetry working
correlation structure to estimate the relative risk of de-
pressive symptoms, anxiety symptoms, and hazardous
drinking associated with HIV-related stigma and the
four stigma subscales controlling for sex, gender identi-
ty, sexual orientation, age, education, incarceration his-
tory, homelessness, smoking status, urban life stressors,
and polydrug use [47, 48]. Subsequently, we fit the same
series of models including a test for interaction between
urban life stressors and HIV stigma. Models with sig-
nificant interaction terms (P < 0.2) were stratified to
examine within-group differences. Analysis was con-
ducted using SAS version 9.4 (SAS Institute, Cary, NC).

Results

Table 1 presents sample characteristics. The study pop-
ulation was 66% male and 34% female, and 37% of the
sample self-identified as lesbian, gay, or bisexual. The
study population was 82% African American, 17%
White, and 1% other. Over 59% were age 50 or older
and almost 39% had less than high school education.
Approximately, 60% had ever been incarcerated and
50% reported a history of homelessness. Twenty-eight
percent reported polydrug use in the past 30 days and
57% were current smokers. Moderate/high depressive
symptoms were prevalent in 26% of the sample, while
43% screened positive for anxiety symptoms and ap-
proximately 35% for high alcohol use severity. The
mean score for the overall HIV-stigma scale was 2.5
(SD = 0.45, range 1 to 4). Mean levels of the four sub-
stigma scales were 2.4 (SD = 0.54) personalized stigma,
2.8 (SD = 0.53) disclosure stigma, 2.3 (SD = 0.56) neg-
ative self-stigma, and 2.6 (SD = 0.48) concerns with
public attitudes. The average urban life stressor score
was 2.3 (SD = 0.88, range 1 to 5).

Table 2 presents the results of unadjusted bivariate
analysis and 95% confidence intervals between the
overall HIV stigma scale and the four stigma subscales
with anxiety symptoms, depressive symptoms, and haz-
ardous drinking. Results show that overall HIV stigma
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was associated with anxiety and depressive symptoms,
but not hazardous drinking. Symptoms of anxiety were
also associated with all four stigma subscales. Depres-
sive symptoms were associated with two stigma sub-
scales, concerns about public attitudes and negative self-
image. Hazardous drinking was significantly associated
with one stigma subscale, negative self-image.

Table 3 presents results from fully adjusted multivar-
iable models. After controlling for demographic and
behavioral characteristics and urban life stressors, par-
ticipants reporting a high level overall HIV-related stig-
ma were 1.67 (95% CI 1.25, 2.23), 1.91 (95% CI 1.17,
3.12), and 1.45 (95%CI 1.02, 2.05) times more likely to
report anxiety symptoms, depressive symptoms, and
hazardous drinking, respectively, compared to those
reporting a low level of overall HIV-related stigma. All
four HIV stigma subscales were correlated with anxiety
symptoms. Individuals reporting a high level of person-
alized stigma, disclosure stigma, concern with public
attitudes, and negative self-image were 1.48 (95% CI
1.13, 1.93), 1.55 (95% CI 1.17, 2.04), 1.53 (95% CI
1.18, 1.98), and 1.84 (95% CI 1.41, 2.40) times more
likely to report anxiety symptoms compared to those
with a low level of the respective stigma subscales. Two
of the subscales were significantly associated with in-
creased risk of depressive symptoms in the fully adjust-
ed models. Participants reporting a concern with public
attitudes and negative self-image were 1.49 (95% CI
1.02, 2.18) and 1.88 (95% CI 1.29, 2.74) times more
likely to report depressive symptoms compared to those
with little or no perceived experience of HIV-related
stigma. Lastly, risk of hazardous drinking was 1.68
(95% CI 1.23, 2.30) times higher among participants
with high negative self-image.

A significant test for interaction in the fully adjusted
models (P < 0.2) suggested that the association between
HIV-related stigma and anxiety symptoms, depressive
symptoms, and hazardous drinking, varied by exposure
to urban life stressors. To further examine differences,
we fit adjusted models stratified by high and low urban

Table 1 Characteristics of the New Orleans alcohol use in HIV
study (n = 380)

N (%)

Sex

Female 131 (34.47)

Male 249 (65.53)

Sexual orientation

Gay/lesbian/bisexual 140 (36.84)

Heterosexual or straight 240 (63.16)

Race/ethnicity

African America 312 (82.11)

White 64 (16.84)

Other 4 (1.05)

Age

< 20 60 (15.79)

40 < = 50 94 (24.74)

50 < = 60 172 (45.26)

60 < = 70 54 (14.21)

Education

Less than high school 147 (38.68)

High school graduate/GED 124 (32.63)

At least some college 109 (28.68)

Ever incarcerated

Yes 227 (59.74)

No 153 (40.26)

Ever homeless

Yes 192 (50.53)

No 188 (49.47)

Current smoker

Yes 218 (57.37)

No 162 (42.63)

Current polydrug use

Yes 108 (28.42)

No 272 (71.58)

Hazardous drinking (AUDIT score > 8)

Yes 131 (34.47)

No 249 (65.53)

Depressive symptoms

Borderline or abnormal 100 (26.32)

Normal 280 (73.68)

Anxiety symptoms

Borderline or abnormal 163 (42.89)

Normal 217 (57.11)

Mean (SD)

Overall HIV-related stigma score (range 1–4) 2.5 (0.45)

HIV-related stigma subscales

Personalized stigma sub-scale 2.4 (0.54)

Table 1 (continued)

N (%)

Disclosure stigma sub-scale 2.8 (0.53)

Negative self-image stigma sub-scale 2.3 (0.56)

Concerns with public attitudes stigma sub-scale 2.6 (0.48)

Urban Life Stressor Scale (ULSS) (range 1–5) 2.3 (0.88)
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Table 2 Crude relative risks and 95% confidence intervals between HIV stigma scales and mental health outcomes and hazardous drinking

Anxiety Depression Hazardous drinking

RR 95% CI RR 95% CI RR 95% CI

Overall HIV stigma

Low Ref Ref Ref

High 1.90 1.42, 2.54 *** 2.05 1.25, 3.35 ** 1.33 0.97, 1.83

Personalized stigma

Low Ref Ref Ref

High 1.90 1.45, 2.49 *** 1.72 0.99, 2.90 1.19 0.85,1.68

Disclosure concerns

Low Ref Ref Ref

High 1.70 1.25, 2.32 *** 1.44 0.91, 2.27 1.23 0.83, 1.84

Concerns about public attitudes

Low Ref Ref Ref

High 1.79 1.36, 2.34 *** 1.70 1.09, 2.66 * 1.17 0.81, 1.67

Negative self-image

Low Ref Ref Ref

High 1.99 1.51, 2.63 *** 1.93 1.29, 2.90 *** 1.60 1.17, 2.19 **

*P < 0.05, **P < 0.01, ***P < 0.001

Table 3 Adjusted relative risks and 95% confidence intervals between HIV stigma scales and mental health outcomes and hazardous
drinking

Anxiety Depression Hazardous drinking

RR 95% CI RR 95% CI RR 95% CI

Overall HIV stigma

Low Ref Ref Ref

High 1.67 1.25 2.23 *** 1.91 1.17 3.12 ** 1.45 1.02 2.05 *

Personalized stigma

Low Ref Ref Ref

High 1.48 1.13 1.93 ** 1.45 0.89 2.34 1.28 0.85 1.92

Disclosure concerns

Low Ref Ref Ref

High 1.55 1.17 2.04 ** 1.37 0.89 2.13 1.30 0.85 1.98

Concerns about public attitudes

Low Ref Ref Ref

High 1.53 1.18 1.98 *** 1.49 1.02 2.18 * 1.16 0.77 1.74

Negative self-image

Low Ref Ref Ref

High 1.84 1.41 2.40 *** 1.88 1.29 2.74 *** 1.68 1.23 2.30 **

1All models adjusted for age, sex, sexual orientation, education, incarceration history, homelessness, polydrug use, smoking, urban life
stressors
*P < 0.05, **P < 0.01, ***P < 0.001
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life stressors (Table 4). Among PLWH in the high urban
life stressors category, significant associations were only
detected between one HIV-related stigma measure, neg-
ative self-image, and anxiety symptoms (RR 1.56, 95%
CI 1.15, 2.11). Among PLWH in the low urban life
stressors category, significant variations were also de-
tected such that participants with high HIV-related stig-
ma concerns or experiences were at an increased risk for
anxiety symptoms (RR 2.94, 95% CI 1.65, 5.23) and
hazardous drinking (RR 2.13, 95% CI 1.29, 3.51) com-
pared to those with low HIV-stigma concerns or expe-
riences. Risk of depressive symptoms was also signifi-
cantly higher (RR 1.68, 95% CI 1.13, 2.50) for those
with high vs low concerns of public attitudes. Urban life
stressors did not modify the association between the
subscale disclosure concerns and mental health symp-
toms nor hazardous drinking.

Discussion

This study examined the role of HIV-related stigma on
mental health and alcohol use problems among a cohort
of primarily low-income and non-white PLWH in New
Orleans. Statistically significant point estimates from
adjusted models ranged from 1.45 to 1.91 with the
strongest association detected between the overall HIV
stigma measure and depressive symptoms. These results
corroborate previous studies that have demonstrated
positive associations between HIV-related stigma and
depression and anxiety symptoms and hazardous drink-
ing [1, 9, 19, 49].

In addition to the overall HIV stigma measure, the
subscale, negative self-image, was significantly associ-
ated with all three outcomes and had the highest mag-
nitude point estimates across the four stigma subscales.
This suggests that participants are less able to achieve
self-acceptance as an HIV-positive person may be more
likely to suffer from depressive and anxiety symptoms
and hazardous drinking. As such, future interventions
may consider incorporating activities that focus on self-
efficacy, self-acceptance, and self-esteem building.

Findings also revealed that associations between
HIV-related stigma and mental health and alcohol use
disorders varied significantly by exposure to urban life
stressors. In stratified models, a diminished or insignif-
icant effect of HIV-related stigma on mental health and
alcohol use was detected among participants with high
urban life stressors. On the contrary, significant

associations between HIV-related stigma and mental
health and alcohol use remained for participants with
low urban life stressors. One explanation for this finding
could be that the stress of HIV-related stigma in the
context of an urban city like New Orleans becomes less
relevant in the face of other daily environmental
stressors (including high violent crime rates, residential
racial segregation, poor public transport, etc.) that are
often uncontrollable at the individual-level. As such,
HIV-related stigma may be a stronger predictor of ad-
verse mental health outcomes in situations where envi-
ronmental stressors are low.

Despite strengths, this study is not without its limita-
tions. The cross-sectional nature of this study makes it
difficult to delineate the relationship between HIV and
co-occurring mental health disorders as depression and/
or anxiety may be present prior to or after HIV diagnosis.
Further, the extent to which cognitive biases, especially
among individuals with increased depressive and anxiety
symptoms, may influence the study findings is difficult
to ascertain. According to cognitive research, depressed,
and anxious individuals are more likely to exhibit nega-
tive cognitive biases in memory re-call interpretation,
and perceptions and attitudes and this, in turn, may
influence outcome-exposure relationships. It is plausible
that the detected associations between HIV-related stig-
ma and increased depressive and anxiety symptoms are
skewed due to unmeasured cognitive biases. Additional-
ly, outcome and exposure measures were based on self-
report, which can be implicated in recall bias and same-
source bias. To minimize self-report bias, validated and
standardized instruments were used. Due to many miss-
ing cases (n = 129), we were not able to account for
potential variability in the exposure-outcome relationship
based on length of time living with HIV given missing
information on year diagnosed. In addition, stigma-
related data was limited to HIV stigma, restricting our
ability to test and compare other types of stigma as
potential predictors. Finally, generalizability is a concern
as the sample included low-income PLWH in-care in
New Orleans, which may be different from PLWH in
other geographic areas and PLWH who are not in-care.

Future research should explore how other stigmas
related to sexual orientation, race and ethnicity, occupa-
tion (e.g., sex work), language, and risk behaviors (e.g.,
drug use) interact with experiences of HIV-related stig-
ma to shape mental and physical health outcomes. Un-
derstanding the intersectionality of HIV-related stigma
with other stigmatized identities and behaviors will only
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strengthen interventions aimed at addressing stigma
[50]. Given that urban life stressors moderated associa-
tions and appear to play a very strong role in depressive
and anxiety symptoms and hazardous drinking in this
sample, greater attention must be paid to the social
context. Among patients experiencing great levels of
urban life stress, interventions aimed at stressors—
both perceived and objective—may be more beneficial
than those addressing stigma. It is also important for
future research to characterize which chronic environ-
mental stressors (e.g., concentrated poverty, neighbor-
hood crime, access to resources) matter most and the
mechanisms through which these stressors impact men-
tal health and substance use. Finally, there is a great need
to utilize study designs and methodologies that permit
causal inference such as prospective cohort designs as
well as the use of marginal structural models.

Notwithstanding these limitations, this study provides
further evidence that HIV-related stigma is associated
with an increased risk of mental health and alcohol use
problems among a sample of PLWH. The differential
effects of the stigma subscales may improve our under-
standing of how stigma impacts health and well-being.
While further evidence documenting differential effects
of internalized, anticipated, and enacted stigma on spe-
cific health outcomes is needed, our findings suggest that
internalized stigma may have a slightly stronger role on
mental health and well-being compared to anticipated
and enacted stigma in this population. As an internal
cognitive process, internalized stigmamay bemore close-
ly related to psychological outcomes like depression. At
the same time, however, our findings also demonstrate
that while HIV-related stigma may be an important factor
driving poor mental health outcomes among PLWH, it
should be considered within the broader social and envi-
ronmental context in which PLWH live. From an inter-
vention or policy perspective, examining the role of HIV-
related stigma on health outcomes within the larger con-
text of other distal urban life stressors may need a differ-
ent approach and adaptation to context.

Findings from this study may inform interventions to
reduce HIV-related stigma. Effective interventions
should operate at multiple-levels and target a variety of
populations including health care practitioners, commu-
nities, family members, PLWH, and policy-makers. At
the individual-level, interventions could focus on build-
ing self-esteem and acceptance and developing adaptive
coping strategies. In addition to working to decrease
internal stigma at the individual-level, interventions to

promote social acceptance of HIV are also critical as
these wider social norms shape the perception of people
with HIV that serve as the precursor to internal HIV
stigma. Structural interventions could focus on commu-
nity sensibilization, housing security, employment pro-
tection including legal protection from HIV-related stig-
ma, and health facility and school-based interventions as
well as addressing chronic urban life stressors. Examples
of successful structural level interventions include an
integrated socioeconomic, educational, and community
participation program in Thailand which showed a sig-
nificant decrease in external HIV-related stigma post-
intervention [51], and the Housing Opportunities for
People with AIDS (HOPWA) program [52] implemented
in three USA cities. HOPWA provided rental assistance
to PLWH, leading to improvements in self-perceived
mental and physical health and perceived stress levels.
While the intention of this intervention was not focused
on HIV-related stigma reduction, reducing the chronic
stress associated with homelessness indirectly improved
self-esteem and reduced internalized stigma.
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