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Abstract
Background The vast majority of research on HIV-related
stigma has been cross sectional, and few studies have
examined whether experiencing stigma is associated with
sexual risk behaviors.
Purpose The purpose of this study is to examine the
prospective relationships between experiencing HIV-related
stigma and symptoms of anxiety and depression, as well as
sexual transmission risk behavior.
Methods The sample included HIV-infected men who have
sex with men (n=314) who participated in a secondary
HIV-prevention study at their primary care site. Participants
were assessed at baseline, and then completed follow-up
assessments at 3, 6, 9, and 12 months.

Results Experiencing HIV-related stigma was prospectively
associated with symptoms of depression (β=0.16, p<.001),
panic (β=0.11, p=.01), and generalized anxiety (β=0.05,
p=.05). In addition, perceiving HIV-related stigma was
prospectively associated with transmission risk behaviors,
including unprotected receptive or insertive anal inter-
course with HIV-seronegative or status unknown partners
(β=0.06, p=.047).
Conclusions Experiencing HIV-related stigma may in-
crease risk for sexual transmission risk behavior and mental
health problems.
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Introduction

Stigma associated with HIV is a common experience for
many HIV-infected individuals, both domestically [1] and
internationally [2]. Not only does stigma create structural
difficulties for those living with HIV, such as discrimination
by health care professionals [3], but it also leads to poor
health outcomes. Indeed, a recent meta-analysis of 24 peer-
reviewed studies that have been conducted in North
America since January 2000 indicated that perceived stigma
related to HIV is associated with several adverse outcomes
among HIV-infected individuals, including depression and
biomarkers of disease progression, such as CD4 count [4].

Despite the fact that men who have sex with men
(MSM) account for over half of all prevalent HIV cases in
the USA [5], researchers have only recently begun to
examine the prevalence and correlates of HIV-related
stigma among this group. Existing studies of youth [6]
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and adult MSM [7, 8] have demonstrated significant
associations with mental health problems and social
isolation. These studies have provided important insights
but have relied on cross-sectional designs. In fact, all but
one of the 24 studies included in the recently published
meta-analysis of HIV-related stigma (which included two
studies on MSM) were cross sectional [4]. Prospective data
are therefore needed to establish stronger causal inferences.

In addition, whereas numerous studies have examined
associations between HIV-related stigma and mental health
outcomes in MSM, there has been limited investigation of
whether HIV-related stigma is associated with HIV trans-
mission risk behaviors. Evidence from cross-sectional
studies of MSM has been mixed. One study [7] failed to
document associations between HIV-related stigma and sexual
risk behaviors (i.e., unprotected anal intercourse with partners
of negative or unknown serostatus), whereas another study
found only indirect associations through sensation seeking [9].
If HIV-related stigma were shown to be prospectively
predictive of increased sexual risk behaviors, this would have
important implications for public health interventions.

The current study had two primary aims: (a) to evaluate
perceptions of HIV-related stigma as a prospective predictor
of mental health problems, including symptoms of depression
and anxiety; and (b) extend prior work by examining
prospective relations between perceived HIV-related stigma
and HIV transmission risk behaviors. A secondary aim was to
examine whether mental health symptoms mediated the
association between perceived stigma and HIV risk behaviors,
given previous cross-sectional findings showing higher rates
of depression among HIV+MSM who engaged in sexual risk
behaviors [10]. We used longitudinal data from a diverse
sample of HIV-infected MSM (N=314) to test these aims.

Methods

Participants

The sample is comprised of HIV-infected MSM who
participated in either one of two concurrently run secondary
HIV-prevention studies. Both interventions utilized a four-
session cognitive behavioral curriculum, one integrated into
prevention case management delivered by social workers and
the other intervention delivered by peer counselors, both with
the primary outcomes to reduce HIV sexual transmission risk.
The sample is described in detail elsewhere [11, 12]. Inclusion
criteria included: (a) HIV positive, (b) 18 years of age or
older, (c) self-identified as a man who has sex with men, (d)
receiving primary HIV care at Fenway Community Health
[13], and (e) completion of baseline and at least one other
follow-up assessment (a requirement of the hierarchical
linear modeling (HLM) analyses used).

Procedures

Data were collected via surveys administered through the
Audio Computer-Assisted Self-Interview system. The survey
lasted for approximately one hour. Respondents completed the
surveys at baseline, and then again at 3, 6, 9, and 12 months.

Measures

Perceived HIV-Related Stigma

Two items were used to assess perceived HIV-related
stigma: [1] “Most people are afraid to be around people
with HIV”; and [2] “I feel ashamed that I have HIV.”
Responses ranged from “strongly disagree” [1] to “strongly
agree” [7]. Because these two items were significantly
correlated (r=.28, p<.001), they were summed to create a
total stigma score (ranging from 2 to 14). These items were
taken from a series of questions designed to assess attitudes
and beliefs about a broad range of issues related to living
with HIV for use in a multi-site prevention study with HIV-
infected individuals, funded through the Health Resources
and Service Administration [14].

HIV Transmission Risk Behaviors

Transmission risk behavior was defined as the number of
instances of unprotected insertive or receptive anal inter-
course with HIV-uninfected or unknown status partners
within the past 3 months. These items were adapted from
prior HIV Transmission Risk Behavior research trials with
MSM [15] where participants were asked about each type
of sexual act by partner status (positive, negative, and
unknown). All self-report data were collected via audio
computer-assisted self-interview to increase the chances of
self-reporting sensitive HIV risk behaviors.

Depression

Depression symptoms were measured by the 9-item
depression severity scale of the Patient Health Question-
naire, which is used to help primary care providers identify
and diagnose mental health disorders [16]. The Patient
Health Questionnaire Depression Severity Scale has dem-
onstrated high internal consistency reliability, test-retest
reliability, and strong construct validity [17]. The scale
demonstrated excellent internal reliability in the current
sample (Cronbach’s α = .92).

Anxiety

Anxiety symptoms were assessed with 14 items from the
Patient Health Questionnaire [16]. Specifically, panic
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disorder was assessed through the Panic Disorder Severity
Scale of the Patient Health Questionnaire (diagnostic
accuracy of 98%), and generalized anxiety was measured
through its sub-scale of the Patient Health Questionnaire
(diagnostic accuracy of 91% for any anxiety disorder) [16].
The scale demonstrated good internal reliability in the
current sample (panic: Cronbach’s α = .77; generalized
anxiety: Cronbach’s α = .78).

Statistical Analyses

HLM 6.0 [18] was used in order to examine HIV
transmission risk behavior and symptoms of depression
and anxiety over time, as well as how changes in perceived
HIV-related stigma influenced these outcomes. In a longi-
tudinal HLM framework, interviews are nested within
individuals. In such a model, estimates of effects are
estimated for each individual from data that he contributed
over the course of the study. Individual intercepts and
slopes (changes across time) are estimated from available
data. A distinct advantage of the HLM approach is that it
allows for modeling within-individual variation over time.
In addition, it handles missing and unbalanced data better
than other statistical procedures typically used with
repeated-measures data.

In HLM, level 1 is the repeated-measures (intra-
individuals) level, and level 2 is the between-subjects
(inter-individuals) level. We chose to model all of our data
points as level 1 variables because we wanted to capture the
variability in perceived HIV-related stigma experiences that
occurred within individuals across time (i.e., the time-
varying nature of this predictor). We thought it was
especially important to model our data in this way given that
an individual’s social environment, and the concomitant
cognitive, affective, and behavioral responses to this environ-
ment, involve dynamic changes over time. In addition, there
were no significant associations between demographic char-
acteristics of the sample (age, race/ethnicity, and education)
and our independent or dependent variables. For this reason,
there were no demographic predictors at level 2. The predictor
variable (i.e., perceived stigma) was grand centered so that the
value of zero represented the grand mean for the sample for
that particular variable.

Within HLM, unconditional growth models were initially
tested to evaluate the extent to which there is variability in
intercepts and slopes across individuals in order to test the
viability of adding more predictors. In unconditional growth
models, time is the only predictor of the outcome of interest
that is modeled. The time variable represented the number
of months from the baseline assessment for each individual
participant in order to indicate the varying time intervals
between the assessment points. Fixed effects for the slopes
were then assessed to determine the extent to which there

were significant increases or decreases in HIV transmission
risk behavior and depressive and anxious symptoms across
time.

After testing the unconditional models, perceived HIV-
related stigma was entered as a level 1 time-varying
predictor of HIV transmission risk behavior and symptoms
of depression and anxiety over time. We ran two models. In
the first model, we tested for concurrent associations
between perceived HIV-related stigma and the slopes of
our outcome variables at each time point. Given that the
correlation between the two stigma items was low, despite
being statistically significant, we present the results for the
sum of the items, as well as for the two items separately
(perceived fear and shame). In the second model, we
conducted time-lagged analyses, in which perceived HIV-
related stigma from the immediately preceding time point
was used to predict changes in HIV transmission risk
behaviors and symptoms of depression and anxiety at
subsequent time points. This time-lagged approach allowed
for a stronger test of the predictive validity of perceived
HIV-related stigma as a risk factor for adverse mental and
behavioral health outcomes. Finally, we tested a mediation
model examining whether depression and anxiety symp-
toms explained the prospective association between per-
ceived stigma and HIV transmission risk behaviors. Sobel’s
standard error approximation was used to test the signifi-
cance of the intervening-variable effect [19].

Results

Descriptive Statistics

Demographic characteristics of the study sample are
presented in Table 1. Across the five time points, nearly
half of respondents (ranging from 43.4% to 47.6%) agreed
“at least somewhat” that others are afraid to be around
people with HIV. Similar rates were observed for shame
surrounding one’s HIV status (responses ranging from
42.9% to 51.8%). The unconstrained growth model of
perceived stigma indicated significant variability about the
slope (β=−0.03, SE=0.01, df=313, p=.045) of stigma,
providing support for modeling stigma as time-varying.

Table 2 presents the descriptive statistics for the outcome
measures, including HIV transmission risk behavior and
symptoms of depression and anxiety, at each of the five
time points, and Table 3 presents correlations between all
study variables at baseline.

Unconditional Growth Models

Prior to evaluating whether perceived HIV-related stigma
predicted the outcomes of interest over time, an uncondi-
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tional model with no predictor variables (other than time)
was tested to assess the level of individual variability in
HIV transmission risk behavior and symptoms of depres-
sion and anxiety. Variance components were tested for
significance to determine whether the inclusion of param-
eters for random variance was needed. The variance

components for the intercepts and slopes for all outcomes
were significant (p<.01). Therefore, random effects were
included in all subsequent models. The unconditional
growth model showed that there were significant fixed
effects for the slope for HIV transmission risk behavior
(p<.05), reflecting that there was a significant decrease in
HIV risk behavior over time. In contrast, there were no
significant changes in depressive or anxiety symptoms
over the course of the study.

Concurrent Associations

Perceived stigma was associated concurrently with in-
creased risk for engaging in unprotected receptive or
insertive anal intercourse with unknown or negative
partners (β=0.08, SE=0.02, df=309, p<.01). Because this
composite variable included both receptive and insertive
anal intercourse, we separated these two HIV risk behaviors
in follow-up analyses. Only unprotected receptive anal
intercourse was significantly associated with perceived
stigma (β=0.06, SE=0.03, df=250, p=.047). Analyses that
separated the two stigma items demonstrated that the
association between perceived stigma and unprotected
receptive anal intercourse was only significant for per-
ceived shame (β=0.18, SE=0.08, df=350, p=.03).

Perceived HIV stigma was also concurrently associated
with adverse mental health outcomes over the duration of the
12-month study. Specifically, greater perceptions of HIV-
related stigma were associated with symptoms of depression
(β=0.16, SE=0.03, df=309, p<.001), panic (β=0.11, SE=
0.04, df=311, p=.01), and generalized anxiety (β=0.05,
SE=0.02, df=309, p=.01). Analyses that separated the two
stigma items demonstrated that the association between
perceived stigma and mental health was driven by perceived
fear (depression: β=0.11, SE=0.05, df=303, p=.04; gener-
alized anxiety: β=0.07, SE=0.04, df=305, p=.06).

Table 1 Demographic characteristics of respondents

Characteristics N (%)

Age (in years)

20–29 16 (5.1)

30–39 65 (20.7)

40–49 149 (43.7)

≥50 84 (26.8)

Race/ethnicity

White 236 (75.2)

Black 33 (10.5)

Hispanic/Latino 32 (10.2)

Asian/Pacific Islander 5 (1.6)

American Indian 1 (0.3)

Other 7 (2.2)

Education

<High school 10 (3.2)

High school/GED 36 (11.5)

Some college 89 (28.3)

College degree 91 (29.0)

Some graduate school 27 (8.6)

Post-baccalaureate degree 61 (19.4)

HIV disease characteristics

Years positive (mean (SD)) 8.22 (6.65)

CD4 count (cells/mm3) 517.96 (290.67)

Viral load (mean plasma HIV RNA;
copies/ml)

16,374.32 (4.58)

% taking antiretroviral medication 274 (87.2)

Table 2 Descriptive statistics (mean and standard deviations) of study variables

Variable (range) Baseline 3 months 6 months 9 months 12 months

Mean
(SD)

Range Mean
(SD)

Range Mean
(SD)

Range Mean
(SD)

Range Mean
(SD)

Range

HIV-related stigma (2–14) 7.97 (2.85) 7.56 (2.91) 7.75 (2.84) 7.49 (2.80) 7.51 (2.90)

Depressive Symptoms (0–9) 1.65 (2.40) 1.30 (2.11) 1.53 (2.52) 1.39 (2.32) 1.52 (2.30)

Panic Symptoms (0–11) 1.33 (2.59) 1.46 (2.89) 1.26 (2.58) 1.34 (2.78) 1.42 (2.96)

Symptoms of generalized
anxiety (0–6)

0.40 (1.22) 0.27 (0.99) 0.40 (1.21) 0.29 (1.05) 0.43 (1.26)

No. of unprotected insertive
anal intercourse with HIV
serodiscordant partners

0.57 (2.79) 0–31 0.96 (3.01) 0–22 0.75 (2.95) 0–24 0.82 (4.12) 0–34 0.51 (1.51) 0–11

No. of unprotected receptive
anal intercourse with HIV
serodiscordant partners

1.19 (3.29) 0–21 1.76 (3.74) 0–20 1.51 (4.07) 0–25 0.96 (2.34) 0–14 1.55 (3.19) 0–17
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Prospective Associations

We next used time-lagged analyses to examine whether
perceived HIV-related stigma would predict the outcomes
of interest at subsequent occasions. These results were
similar to the concurrent analyses for the summed stigma
scale. Perceived stigma predicted unprotected receptive or
insertive anal intercourse with unknown or negative
partners (β=0.06, SE=0.03, df=223, p=.03), as well as
symptoms of depression (β=0.16, SE=0.03, df=222,
p<.001), panic (β=0.13, SE=0.05, df=223, p=.01), and
generalized anxiety (β=0.05, SE=0.02, df=223, p=.05). In
contrast to the concurrent analyses, the individual stigma
items were not differentially predictive of either the mental
or behavioral health outcomes in the time-lagged analyses.

Mediation Analyses

In the mediation models, the association between perceived
stigma and unprotected receptive anal intercourse remained
significant after controlling for each of the three mental
health symptoms (p<.05). Sobel’s tests indicated that none
of the mental health symptoms served as mediators
explaining the association between perceived stigma and
unprotected receptive anal intercourse: depression (p=.45),
generalized anxiety disorder (p=.12), and panic symptoms
(p=.10).

Discussion

Previous studies of HIV-infected MSM have documented
cross-sectional associations between HIV-related stigma
and adverse health outcomes [6–8]. The current study
extends this prior work in two ways. First, we provided
prospective data documenting that perceived HIV-related
stigma has deleterious consequences for mental health;
perceived stigma was longitudinally associated with symp-
toms of depression, panic, and generalized anxiety. These
results are consistent with a prior longitudinal study of
HIV-infected gay caregivers of loved ones with AIDS,

which also found that increases in AIDS-related stigma
were associated with depressive symptoms over time [20].
However, the unique stressors of bereavement may have
rendered the caregivers in this previous study more
vulnerable to the effects of HIV-related stigma, thereby
restricting generalizability of these results. Thus, one of the
strengths of the current study is that it corroborated these
earlier findings in a broader sample of HIV-infected MSM
and also extended these findings by documenting additional
prospective associations between perceived HIV-related
stigma and symptoms of anxiety. Given that psychopathol-
ogy interferes with HIV disease management, including
medication adherence [21], these results provide additional
evidence that HIV-related stigma may be particularly
harmful for the health of HIV-infected MSM, as well as
their sexual partners.

Second, our results indicated that perceptions of HIV-
related stigma also lead to sexual behaviors that increase
risk for HIV transmission, which may also place MSM at
greater risk for sexually transmitted infections [22].
Although studies using measures of internalized homopho-
bia [23] have documented associations with HIV risk
behaviors, to our knowledge this is one of the first
longitudinal studies to demonstrate that perceived HIV-
related stigma in particular is predictive of sexual trans-
mission risk behavior. Researchers have noted that MSM
are at increased risk for multiple, co-occurring health
problems that act synergistically to place MSM at greater
risk for HIV infection [24], which has been termed
“syndemics” [25]. One of the hypothesized mechanisms
for syndemics in MSM is the stress associated with stigma.
Results from the current study provide preliminary empir-
ical evidence for this hypothesis and suggest that stigma
may be a common vulnerability factor for psychosocial
problems and health risk behaviors that are driving the
HIV/AIDS epidemic among MSM.

Third, the experience of stigma has multiple affective
consequences that include both vigilance for threat/danger
[26] and shame [27], suggesting that these may be relevant
dimensions of HIV-related stigma. Results for the concur-
rent (but not time-lagged) analyses revealed differential

Table 3 Correlations of study variables at baseline

Variable (range) 1 2 3 4 5 6

HIV-related stigma – – – – – –

Depressive symptoms .29** – – – – –

Panic symptoms .14* .48** – – – –

Symptoms of generalized anxiety .17** .61** .43** – – –

No. of unprotected insertive anal intercourse with HIV serodiscordant partners .04 .07 .00 .04 – –

No. of unprotected receptive anal intercourse with HIV serodiscordant partners .14* .20** .03 .09 .28** –

*p<.05; **p<.01
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relationships between perceived fear and shame and the
mental and behavioral health outcomes. In particular,
perceived fear was uniquely associated with depressive
and anxious symptoms, whereas perceived shame was
uniquely predictive of HIV risk behaviors (unprotected
receptive anal intercourse). These results are broadly
consistent with studies of individuals not infected with
HIV, which have shown that perceptions of fear and danger
are associated with mixed depressive/anxious disorders
[28]. Moreover, previous research has documented cross-
sectional associations between shame and sexual risk
behaviors among HIV-positive individuals with a history
of childhood sexual abuse [29]. It is important to note,
however, that our study used single items to assess these
constructs. Future studies that utilize more comprehensive
measures of fear and shame in the context of HIV are
needed in order to determine whether our results are
replicable.

Finally, we did not find evidence that symptoms of
depression or anxiety served as a mechanism explaining the
association between perceived stigma and HIV risk behav-
iors. Previous cross-sectional research has found that
depressive symptoms (but not anxiety symptoms) are
correlates of greater HIV risk behaviors among HIV+
MSM [10], but other studies have failed to document such
associations [30]. There were no significant changes in
depression or anxiety symptoms over the course of the
current study, and the scores on the mental health symptom
scales were low, which restricts the variance and therefore
likely limited our ability to observe prospective associations
between the mental health and sexual risk behavior
variables.

These results have potentially important implications for
multi-level interventions. At the social/structural level, it will
be important to continue to alter stigmatizing attitudes
towards people living with HIV/AIDS. In October 2009, the
USA overturned a 22-year-old ban on HIV-infected visitors
and immigrants (as part of the Ryan White HIV/AIDS
Treatment Extension Act), which represents one example of
policy-level changes that may ultimately reduce stigmatizing
attitudes. In addition to structural changes, the field requires
individual-level interventions to help individuals cope with
HIV-related stigma. Insights gleaned from research on other
stigmatized characteristics, including overweight/obesity
[31], sexual orientation [32], mental illness [33], and race/
ethnicity [34], may help clinicians promote adaptive coping
in response to HIV-related stigma among MSM. In addition,
recent research has begun to identify psychological mecha-
nisms linking stigma-related stressors to health disparities in
lesbian, gay, and bisexual populations [35]. This work
highlights modifiable processes that can be targeted in the
development of integrative HIV interventions that address
the broader health concerns of MSM.

These results should be considered in light of the study’s
limitations. First, although we used reliable and valid
measures of HIV risk behavior and mental health variables
[16, 17], these were self-reported data. The audio computer-
assisted self-interview instruments provided greater ano-
nymity, which likely reduced demand characteristics and
therefore increased accuracy of self-report measures.
Second, we did not use an established measure of HIV-
related stigma, and our measure combined items assessing
both injunctive and descriptive forms of stigma. Although
there is no standardized measure of this construct across
studies [4], measures are beginning to be validated [36, 37],
which represents an important area for future study [38].
Third, although the prospective design is a methodological
improvement over prior studies, we cannot rule out reverse
causality (i.e., that mental health status leads to greater
perceptions of stigma) [39]. Moreover, there is the potential
for symptom overlap between the stigma items (fear and
shame) and the mental health variables (anxiety and
depression, respectively). However, shame was not includ-
ed in the Patient Health Questionnaire items on depression,
and the anxiety items assessed chronic worry and physio-
logical sensations rather than fear-based symptoms, thereby
reducing the likelihood of confounding. Fourth, the sample
was restricted to an urban setting, which may not generalize
to other populations of HIV-infected MSM. Finally,
although our study documented statistical significance,
there is currently no accepted convention for reporting
effect size estimates within HLM. These results should
therefore be interpreted with caution until their practical
significance can be established. We note, however, that a
recent meta-analysis of stigma and health among HIV-
infected individuals documented medium effect sizes [4],
demonstrating the practical significance of the experience
of stigma for individuals living with HIV.

This study raises several important questions that
warrant further examination. Given the lack of mediation
in the current study, the identification of mechanisms that
underlie the association between stigma and sexual risk
behaviors represents an important area for future inquiry.
Future research is also needed to understand how stigma
influences mental health and health risk behaviors through-
out the course of HIV disease progression. The experience
of stigma may be especially pronounced for individuals
who are recently infected and therefore have fewer
resources to effectively cope with stigma. Indeed, second-
ary analyses indicated that HIV-infected individuals who
were more recently diagnosed had significantly higher
levels of perceived shame (but not fear). When we
controlled for time since diagnosis in the models, the
direction and magnitude of the results remained unchanged.
However, given that our sample was largely comprised of
men who had lived with the diagnosis for many years, we
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were likely underpowered to examine whether stigma was a
stronger predictor of mental and behavioral health out-
comes among recently diagnosed individuals. Finally,
greater empirical attention should also be paid to identify-
ing factors that may buffer MSM from the negative impact
of stigma on health. For instance, future research would
benefit from the inclusion of moderators at the individual (e.g.,
emotion regulation), family (e.g., social support), and com-
munity level (e.g., policies that protect sexual minorities).

There were several strengths to the current study that
make it an important contribution to the literature on HIV
stigma and health. We had a large, diverse sample of MSM
participants who were recruited at the site of their primary
care, which increases generalizability of the results across
sociodemographic groups. In addition, we used a prospec-
tive design, increasing our ability to establish causal
inferences. Finally, data from this study are among the first
to document that perceived HIV-related stigma may lead to
behaviors that increase risk for HIV transmission, which
has important public health implications. Taken together,
these results highlight the need for the development of
prevention interventions that reduce stigma. Such interven-
tions are warranted in order to improve the health and
wellbeing of HIV-infected MSM, and to enhance the
efficacy of existing interventions to reduce HIV transmis-
sion at a population level.
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