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Background: Black men who have sex with men (BMSM) remain at highest risk for HIV in the
United States. Internalized HIV stigma and depression contribute to substance use and
condomless anal intercourse (CAl). Believing in religion and/or spirituality (R/S) is shown to be
associated with decreased risk behaviors for some groups, but its impact among BMSM is
uncertain. We investigated the main and moderating roles of R/S on pathways from HIV stigma
to CAl while under the influence of drugs.

Methods: We used baseline data from 1511 BMSM participants from the HIV Prevention Trials
Network (HPTN) 061 study to examine the main associations among spiritual activities and
beliefs, religious attendance, and internalized HIV stigma on the pathways from depression to
alcohol use to CAl while under the influence of drugs, adjusting for covariates in generalized
structural equation models. We tested whether R/S moderated the association between (1)
internalized HIV stigma and depression, (2) depression and alcohol use, and (3) alcohol use
and CAl while under the influence of drugs.

Results: Spiritual beliefs (F[1,2]=9.99, p<0.001), spiritual activities (F[1,2]=9.99, p<0.001), and
religious attendance (F[1,2]=9.99, p<0.001) moderated the pathway between internalized HIV
stigma and depression. For example, as internalized HIV stigma increased, those with lower
spiritual activity scores experienced significantly higher increases in depression compared to
those with higher spiritual activity scores whose symptom scores remained unchanged
(Stigma*spiritual activities B=-0.18 [SE=0.07], p<0.001).

Conclusions: Interventions that aim to reduce CAl among BMSM may consider incorporating
religious and/or spiritual activities to reduce internalized HIV stigma and depressive symptoms.



1. Introduction

In the United States (U.S.), Black men who have sex with men (BMSM) remain
disproportionately affected by HIV (Centers for Disease Control and Prevention, 2019; Kaiser
Family Foundation, 2018). If current HIV incidence rates persist, half of all BMSM will be
diagnosed with HIV over their lifetime, compared with 9.1% (1 in 11) of White MSM (Centers for
Disease Control and Prevention, 2019b). Condomless anal intercourse (CAl), often under the
influence of drugs or alcohol, is a primary risk factor for the transmission and acquisition of HIV
among MSM (Beyrer et al., 2012; Hess et al., 2017; Millett et al., 2012). Individual psychosocial
and behavioral factors shown to be associated with CAl while under the influence of drugs
include: internalized HIV stigma, depression, and alcohol and drug use (Melendez-Torres and
Bourne, 2016; Wilson et al., 2014). Little is known, however, about how these factors are
associated with one another, which could enhance our understanding of the causal mechanisms
behind CAIl. Past studies have also focused largely on white MSM. As a result, less is known
about the ways in which internalized HIV stigma, depression and substance use contribute to
CAl among BMSM, or about potential protective factors that may be uniquely salient to BMSM,
such as religiosity and/or spirituality (R/S). In the current study, we tested whether R/S modified
hypothesized positive associations between internalized HIV stigma, depression, and alcohol
use on CAl while under the influence of drugs in a large sample of BMSM. Investigating these
associations is critical for understanding and ultimately reducing racial disparities in HIV
incidence among MSM.

1.1. Internalized HIV stigma and depression

Internalized HIV stigma is the endorsement of the negative beliefs associated with HIV and
application of these beliefs to oneself, which leads to a devalued sense of being (Pantelic et al.,
2019; Visser et al., 2008). Previous research shows that BMSM experience greater internalized
HIV stigma compared with other MSM (Jeffries et al., 2015; Overstreet et al., 2013). This
disparity may be due to BMSM experiencing multiple forms of stigma as a result of their
intersecting social identities (e.g., black, male, and gay) (Overstreet et al., 2013; Bowleg et al.,
2012). Syndemic theory posits that internalized HIV stigma is a social-structural determinant
that is co-morbid or clusters with mental health and substance use disorders to increase HIV
risk (Tsuyuki et al., 2017). Minority stress theory posits that MSM may engage in HIV risk
behaviors (e.g., CAl while under the influence of drugs) to cope with the stress caused by
internalized HIV stigma and related syndemics (e.g., depression) (Meyer and Frost, 2013;
Overstreet et al., 2013). Previous studies with BMSM suggest that these HIV risk behaviors may
be more pronounced when no other forms of positive coping are available in their immediate
environment (Han et al., 2015; Jackson et al., 2010). Thus, it is important to examine how
internalized HIV stigma may heighten BMSM'’s vulnerability to HIV.

1.2. Alcohol, drug use, and sexual risks

Alcohol and drug use before or during sex increases the risk of HIV transmission through
disinhibition in reasoning, higher arousal, and greater behavioral risk taking (e.g., CAl)
(Kalichman et al., 2007; Leigh and Stall, 1993; MacDonald et al., 2000; Morgan et al., 2016).
Among HIV-infected individuals, heavy alcohol and drug use contributes to disengagement in
HIV care and disrupts immune and inflammatory responses that can undermine efforts towards
viral suppression (Bagby et al., 2015; Milloy et al., 2012; Williams et al., 2018). The resulting
higher viral load increases the risk of HIV transmission by HIV-infected individuals thereby
increasing transmission rates in the population (Das et al., 2010; Mugavero et al., 2012).
Evidence also shows that for MSM, increased alcohol and drug use is associated with CAl, with
accompanying increased sexually transmitted infection (STI) and HIV infections (Kahler et al.,
2015; Melendez-Torres and Bourne, 2016). However, the majority of literature on substance use



and HIV among MSM has focused on White MSM (Morgan et al., 2016). To identify
interventions to reduce racial disparities in HIV prevention and care, studies are needed that
examine the antecedents of CAl while under the influence of drugs among BMSM.

1.3. Religiosity and/or Spirituality (R/S)

Black Americans in the U.S, including those who identify as MSM, have greater religiosity and
spiritual engagement compared to their counterparts of other races (Ackah et al., 2018;
Garofalo et al., 2015; Taylor et al., 2014). Religiosity is defined here as an organized system of
rituals, beliefs, and lifestyles (Geertz, 2008), which focuses more on the external and
organizational aspects of R/S and is often measured using indicators such as religious service
attendance and affiliation. Spirituality, by contrast, is a broader, more internal concept that
characterizes positive well-being and subjective experiences either connected to theological or
sacred beliefs (Zinnbauer et al., 1997) or based on one’s own essence of self (Stewart, 1997).
R/S is associated with lower risk of stigma, depression, sexual risk behaviors, and drug and
alcohol use (Drabble et al., 2016; Holt et al., 2018; Mason and Windle, 2002), although findings
on the strength and direction of these associations for BMSM are mixed (Moscati and Mezuk,
2014; Nelson, 2009; Watkins et al., 2016) and complex (Nunn et al., 2012; Ransome et al.,
2018). With respect to religiosity, several studies document that BMSM experience
homonegativity and HIV-related stigma in religious institutions (Dangerfield et al., 2019; Nelson
et al., 2017), while other studies suggest that BMSM report better mental and behavioral health
outcomes when religious institutions are supportive of same-sex partnerships (Lassiter and
Parsons, 2016). With regard to spirituality, MSM report better health outcomes when they
engage in more private or internal R/S activities like prayer and meditation (Lassiter and
Parsons, 2016), although there remains a paucity of studies among BMSM that examine
internal aspects of R/S. We posit that interventions at the individual, spiritual level may be more
feasible and effective than those which target the external or organizational aspects of R/S,
such as institutional norms. For instance, to experience the health benefits of R/S engagement,
including connectedness and a sense of purpose, one may develop their R/S in private or with
others who share similar identities and beliefs (Paloutzian and Park, 2013).

1.4 Study aims

In this study, we developed and assessed a theoretical model (Figure 1) based on the theory of
religion and health (Chatters, 2000; Koenig et al., 2012; Koenig, 2015), and causal evidence on
how internalized HIV stigma influences psychosocial and behavioral risk factors. We propose
that internalized HIV stigma is associated with depression (path 1), depression with alcohol use
(path 2), and alcohol use with CAl while under the influence of drugs (path 3). We then tested
the hypothesis that R/S would have a significant effect modification on each path, specifically
that a positive association between internalized HIV stigma and depression will be weaker
among BMSM with higher R/S.

2. METHOD

2.1. Participants and procedures

The current study used baseline data from the HIV Prevention Trials Network (HPTN) 061
study. HPTN 061 was a 2-year (July 2009-December 2011) multisite study designed to
determine the feasibility and acceptability of a multicomponent HIV prevention program for
BMSM (n= 1,553). The study was conducted with a nonprobability sample of BMSM recruited
from Atlanta, New York, Boston, Los Angeles, San Francisco, and Washington, D.C. Men were
eligible to participate in the study if they were male at birth; identified as Black, African
American, Caribbean Black, or multiethnic Black; at least age 18 years or older; and reported at
least one episode of CAl with a man in the past six months. BMSM were recruited from the



community or as sexual network partners referred to the study by index participants.
Participants used audio computer-assisted self-interview technology to complete a survey that
assessed sociodemographics, behaviors, psychosocial factors, and health. All study procedures
were approved by the institutional review boards of each clinical research site. More details on
study procedures are published elsewhere (Koblin et al., 2013; Mayer et al., 2014).

2.2. Measures

Sociodemographic characteristics included age in years, education, income, and study site. We
categorized study site into three main locations: Southeast (Atlanta, GA and Washington, DC),
Northeast (Boston, MA and New York, NY) and West (Los Angeles, CA and San Francisco,
CA).

HIV status was assessed using a rapid HIV antibody test. Details on the diagnostic methods
used to assess HIV status are summarized elsewhere (Koblin et al., 2013; Mayer et al., 2014).

Current religious denomination was captured with a single question, “What is your current
religious affiliation”. Responses were combined into six main categories: Baptist, Catholic,
Pentecostal, Muslim, other religion, and no affiliation/non-religious.

Internalized HIV stigma was measured with five items such as, “Society looks down on people
who have HIV” with responses on a 5-point Likert type scale from 1 (Strongly Disagree) to 5
(Strongly Agree). Scores were summed such that a higher score indicated greater internalized
HIV stigma. Cronbach’s alpha for this sample was 0.74 (Sayles et al., 2008).

Depressive symptoms was assessed using the 20 item Center for Epidemiologic Studies
Depression Scale (CES-D). A depression score was derived by summing responses for
participants who answered at least 19 items. Cronbach’s alpha for this sample was 0.88. Scores
were dichotomized such that a score of 216 was considered as clinically significant depressive
symptoms (Radloff, 1977).

2.2.1. Religiosity/Spirituality

Spiritual beliefs was derived from four related questions: “Meditation/prayer helps me find
solutions to my problems”, “Believing in a higher self/God gives meaning to my life”,
“Meditation/prayer makes me feel better”, and “Events in my life reflect an overall purpose and
plan”. Responses were captured using a 5-point Likert type scale from 1 (Strongly Disagree) to
5 (Strongly Agree). A structural equation measurement model was developed to estimate a

spiritual beliefs index score (mean= 0.00, SD= 0.95) in the sample.

Spiritual activities was derived from four related questions: “How often do you do personal
meditation or prayer?”, “How often do you read spiritual or metaphysical literature?”, “How often
do you talk to others about spiritual concerns?”, and “How often do you consult a spiritual or
religious leader?” Response options for these items were: never, occasionally, monthly, weekly,
and daily. Following the approach for spiritual beliefs, we estimated a spiritual activities index
score (mean= 0.00, SD= 0.92) in the sample.

Religious service attendance was assessed with a single question: “How often do you attend
religious or spiritual services?”. Response options were never, holidays, monthly, weekly, and
daily. There is some variation in the literature on how to categorize or combine responses to this
item. Due to the sample size and distribution of responses, we combined weekly and daily
attendance to create a variable with four levels (1= never, 2= holidays, 3= monthly, 4=
weekly/daily).



2.2.2. Alcohol use

Alcohol use in the past six months was evaluated in the survey through a single question: “In
the last 6 months, how often did you have a drink containing alcohol?”. Response options
included never, monthly or less, 2-4 times a month, 2-3 times a week, and 4 or more times a
week.

2.2.3. Condomless anal intercourse while under the influence of drugs

CAl while under the influence of drugs was the primary variable of interest and was defined as
condomless anal sex (bottom or top sexual position, no condom) with the most recent anal sex
partner while under the influence of drugs (defined as drug use within a two-hour period before
or during sex).

2.3. Statistical analyses

Frequency distributions for categorical variables and means with standard deviations for
continuous variables were used to assess the sociodemographic characteristics of the sample.
Bivariate associations were assessed using a Chi-square test or t-test or related non-parametric
tests for comparing subjects having and not having CAl while under the influence of drugs on
each variable of interest. Next, we tested the associations between internalized HIV stigma,
depressive symptoms, alcohol use, and CAl while under the influence of drugs. We then
examined the moderation effects of spiritual beliefs, spiritual activities, and religious attendance
on each pathway. We conducted the indirect/mediating analysis by fitting generalized structural
equation models (GSEM) and included the following covariates: study location, HIV status, age
at enrollment, education, marriage status, and household income. We assessed the statistical
significance of the main effects at p<0.05 and effect modification at p<0.10 to detect any
evidence of an interaction. Our R/S analysis used secondary data in which detecting
interactions often requires between four and 10 times the size as main effect variables (Smith,
1981; Schwartz, 2006). All statistical analyses were conducted in STATA version 14.0.

3. RESULTS

3.1. Descriptive statistics

Table 1 presents the sociodemographic characteristics of the sample. The mean age was 37.8
years (SD= 11.8), most had not completed college (54.8%), and 23.0% were confirmed HIV
positive at baseline. Participants were almost evenly distributed in the Southeast (33.2%),
Northeast (35.1%), and West (31.8%) geographical regions. Most participants reported being
single, divorced, or widowed (88.7%). Most participants identified as Baptist (46.6%) followed by
“other religion” (26.2%). Most participants (61.8%) reported drinking alcohol at least 2-4 times a
month in the past 6 months. The mean depression score was 16.3 (SD= 11.1) and 44.6% of the
participants were above the cut point of 16.0 indicating clinically significant depressive
symptoms. The mean internalized HIV stigma score was 15.1 (SD= 4.4) indicating high levels of
internalized HIV stigma. The prevalence of BMSM reporting CAl while under the influence of
drugs was 25.7%.

3.2. Bivariate analyses

Table 1 presents the bivariate analyses between CAIl while under the influence of drugs and
sociodemographic and behavioral variables. Compared to respondents who did not report CAl
while under the influence of drugs, respondents reporting CAl while under the influence of drugs
were more likely to report marijuana use in the past six months (p<0.001), had a higher
frequency of drinking alcohol (p<0.001), were more likely to be unemployed (p= 0.02), have a



lower income (p= 0.001), and report more depressive symptoms (p= 0.008). There were no
significant differences in HIV status between the two groups (p= 0.16).

3.3. Main effects of hypothesized predictors and CAl while under the influence of drugs

Figure 1 shows the path diagram of the conceptual model for this study. Although not displayed
in the figure, covariates such as age, education level, study location, and income were included
when fitting the GSEM. Main associations between covariates, internalized HIV stigma, R/S,
depression, alcohol use, and CAl while under the influence of drugs are shown in Table 2. We
found greater endorsement of spiritual activities to be inversely associated with depressive
symptoms (B=-1.65; 95% Cl=-2.64, -0.65; p= 0.001). Higher internalized HIV stigma was
associated with more depressive symptoms (3=0.47; 95% Cl= 0.34, 0.60, p<0.001). Greater
depressive symptoms were associated with higher levels of alcohol use B= 0.01; 95%ClI= 0.001,
0.01, p= 0.02). Higher levels of alcohol use were associated with an increased likelihood of CAI
while under the influence of other drugs = 0.26; 95%CI= 0.18, 0.34; p<0.001).

3.4. Effect Maodification by R/S on pathways from internalized HIV stigma to CAl while under the
influence of drugs

Spiritual beliefs (F[1,2]= 9.99, p<0.001) and activities (F[1,2]= 9.99, p<0.001) as well as religious
service attendance (F[1,2]= 9.99, p<0.001) significantly moderated the pathway between stigma
and depressive symptoms only (path 1). The coefficient for the spiritual beliefs by stigma
interaction was positive and significant according to our p<0.10 criteria. f= 0.13; 95% CI=-0.01,
0.26; p= 0.07 (table 3), while the coefficient for spiritual activities by stigma was negative and
highly significant = -0.18; 95% CI=-0.32, -0.05; p= 0.01 (table 4). To facilitate interpretation
between continuous by continuous interactions we probed the significant findings by plotting
predicted depression scores for continuous internalized HIV stigma on risk of depression
stratified by multiple discrete values (House, 1983; VanderWeele et al., 2012) of spiritual beliefs
and spiritual activities, after adjustment for covariates. For clarity, we displayed discrete values
for low beliefs (-1) and high beliefs (2), which we chose from the lower and upper distribution of
the scale.

As shown in Figure 2, internalized HIV stigma was positively associated with depression among
those reporting both high and low levels of spiritual beliefs, although this relationship was more
positive among those reporting high spiritual beliefs (indicated by a slightly steeper slope).
Importantly, those with higher spiritual beliefs reported lower depression scores at each level of
internalized HIV stigma compared with those with lower spiritual beliefs (lower intercepts). A
slightly different pattern was observed with respect to spiritual activities. As illustrated in Figure
3, those with high spiritual activities reported lower depression scores than those with low
spiritual activities, and these scores increased at a much lower rate than those with low spiritual
activities as internalized HIV stigma increased from 6 to 18. Finally, with respect to religious
service attendance, as shown in Figure 4, the association between internalized HIV stigma and
depression was weaker among those who attended religious services weekly = -0.48; 95% Cl=
-0.81, -0.15; p= 0.004 or monthly B= 0.42; 95% CIl= -0.79, -0.05; p= 0.03, compared with those
who never attended religious services (Table 5). However, those who attended service weekly
or daily reported higher depression scores across each level of HIV stigma compared with those
who never attended service. R/S did not significantly modify the associations in the other paths.

4. DISCUSSION

R/S are important psychosocial coping resources for BMSM (Overstreet et al., 2013; Bowleg et
al., 2012). While religious service attendance is a noted source of conflict for BMSM, we instead



focus on spiritual activities and beliefs as another way to engage BMSM to improve adherence
and success in ongoing and validated HIV prevention strategies.

Internalized HIV stigma is a significant predictor of risky sexual behaviors, with depression and
alcohol use as likely mechanisms for these risks. In this study, we simultaneously modeled the
associations among internalized HIV stigma, depression, alcohol use, and CAIl while under the
influence of drugs. We then tested hypotheses that R/S will moderate the associations between
these variables (figure 1) within a large sample of BMSM residing in the U.S. Consistent with
other studies, we found that higher internalized HIV stigma was associated with higher
depressive symptoms, higher depressive symptoms was associated with higher alcohol use,
and higher alcohol use was associated with an increased likelihood of CAl while under the
influence of drugs (Kahler et al., 2015; Lee et al., 2002; Melendez-Torres and Bourne, 2016;
Tao et al., 2017).

We found that although internalized HIV stigma was associated with higher depression, that
effect was lower among people with higher spiritual beliefs. Spiritual beliefs also moderated the
path between depression and alcohol use. We found effect modification by R/S was not present
at later stages of the model such as between alcohol use and CAI while under the influence of
drugs. This finding suggests that R/S may lower engagement in risk behaviors indirectly by
disrupting the psychosocial processes (i.e., depression) underlying these behaviors, rather than
by altering the substance use or behavioral pathways directly. The majority of the spirituality
items in our measure reflected a definition consistent with oneness and striving to better
oneself, rather than other measures that often define spirituality in terms of reverence to the
sacred. These results suggest that spiritual beliefs may be a likely candidate to include as part
of an intervention module in cognitive behavioral therapy based interventions or perhaps
developed as a separate intervention to address HIV-related behaviors among BMSM. Potential
HIV prevention components could focus on helping MSM identify purpose within themselves
that need not be connected to a religious tradition or to sacred beliefs. Such interventions have
the potential to reach a wider audience of MSM including those who do not identify with a
religious affiliation.

Internalized HIV stigma leads to someone feeling socially devalued and experiencing a
diminished self-worth. In contrast, R/S, particularly internal aspects of R/S (i.e., spiritual beliefs
and activities) connects people to a sense of wholeness and enables people to view themselves
and experiences as part of a larger, meaningful process (Koenig et al., 2012; Lassiter and
Parsons, 2016). For BMSM in this study, internalized HIV stigma manifested itself when they
believe the negative views that society holds about HIV and people living with HIV. Perhaps,
men with greater spirituality are able to replace or challenge negative internalizations with more
spiritually positive thoughts about well-being, self-worth, and meaning (Chaudoir et al., 2012).
The observed differences in the slopes and intercepts for the R/S interactions indicate that
spiritual beliefs and activities may be more effective protective factors than religious service
attendance alone. Our findings for the performance of the R/S factors are consistent with other
literature on MSM and R/S which shows that even among religious MSM, those with higher
spirituality have better mental health outcomes, greater resiliency, and more social support as
compared to MSM who were religious but not spiritual (Lassiter and Parsons, 2016).

4.1 Limitations

This study has several limitations. First, the cross sectional nature of these data means that
causal inference among the pathways and temporality cannot be established. For example, men
experiencing increased alcohol use or alcohol problems may turn away from R/S because of the



religious restrictions and stigma related to alcohol use (Koenig et al., 2012; Witkiewitz et al.,
2016). Moreover, our measure of R/S, does not account for how men may internalize religious
objections of MSM and whether these internalizations are countered if they choose to
participate in a more supportive R/S system (Nelson et al., 2017). Additionally, we hypothesized
a sequence of events (see Figure 1); however, we do not have the actual temporal patterns for
these occurrences. These nuances have implications for how R/S may influence later paths in
our model as well as alcohol use trajectories for BMSM. Second, men were enrolled in the study
based on an eligibility requirement of CAl and thus are not representative of all BMSM, but they
do represent a high risk subgroup of BMSM to which interventions are needed. Third, we
examined a specific set of R/S measures. R/S is a complex experience and may be
operationalized through multidimensional constructs (i.e., there may be other R/S variables that
operate through specific mechanisms like social support and emotional regulation) (Chatters,
2000; Taggart et al., 2018). R/S beliefs and activities evolve over time and are influenced by
secular and non-secular factors (Bowie et al., 2017). Our hypotheses and conclusions were
limited to the set of R/S measures that were captured in the original survey. Lastly, we assessed
effect modification at p<.10 rather than the typical p<0.05. One of the interactions we found was
at p<.07, nevertheless the lower bound of the effect size (B=0.13) was -0.01. Interactions may
be missed by not having a fully specified model or by not including observed confounders; more
often interactions are missed due to sample size. Our results from this interaction test is,
therefore, not prescriptive but indicative that future research should examine these mechanisms
with a larger sample size. Despite these limitations, our study used robust measures of R/S,
focused on the mechanisms undergirding CAl while under the influence of drugs, and used data
from one of the largest-ever studies of BMSM in the U.S. We still do not know whether these
reported associations hold when assessed using biomarkers for drug and alcohol use;
gualitative research is needed to understand how spirituality operates in the context of
internalized HIV stigma.

4.2 Conclusions

We used a robust statistical path-analysis approach to examine the associations between
internalized HIV stigma, depression, alcohol, and CAl while under the influence of drugs and to
investigate potential pathways to intervene with R/S. These results may be valuable in
developing strategies to reduce the effect of internalized HIV stigma on depression and
contributes to HIV prevention and treatment efforts that aim to reduce alcohol use and CAI. HIV-
related intervention strategies that seek to facilitate a sense of meaning, global life purpose, and
connectedness to others (van der Heijden et al., 2017) may be particularly well-suited to
address the effects of internalized HIV stigma on depression. Moreover, our study further
underscores the need to examine more internal manifestations of R/S—versus solely measuring
service attendance or affiliation—and how these factors may enhance the effectiveness of
existing secular interventions for BMSM in the U.S. BMSM experience more internalized HIV
stigma. ldentifying prevention strategies to reduce the effect of stigma is important to ending the
HIV epidemic and addressing HIV disparities.
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TABLES AND FIGURES

Table 1. Demographic Characteristics of HPTN 061 Study Participants with Condomless Anal Intercourse
(CAI) under the Influence of Drugs (N=1511)

Variable Totall\l(gj;o%Sll) Had C,\'IA (Io/gr;—388) ¥ It-value P-value®
Age at enrollment (Mean, SD) 37.8,11.8 41.2,10.5 -6.68 <0.001*
Education 4.16 0.04*
Less than college 828 (54.8) 230 (59.3)
Greater than high school 682 (45.2) 158 (40.7)
Income 13.8 0.001*
<$9,999 573 (38.3) 169 (43.6)
$10,000-49,999 753 (50.3) 193 (49.7)
>$50,000 170 (11.4) 26 (6.7)
Employment status 5.56 0.02*
Working currently 465 (30.8) 101 (26.0)
Not working currently 1045 (69.2) 287 (74.0)
Marital status 0.04 0.84
Married, have primary partner 171 (11.3) 45 (11.6)
Single, divorced, widowed 1339 (88.7) 343 (88.4)
Sexual orientation 234 <0.001*
Homosexual/Gay 516 (34.8) 99 (25.9)
Exclusively bisexual 424 (28.6) 140 (36.7)
Other 545 (36.7) 143 (37.4)
Identify as transgender 31 (2.05) 6 (1.55) 0.66 0.42
HIV status 2.00 0.16
HIV- 1164 (77.0) 309 (79.6)
HIV+ 347 (23.0) 79 (20.4)
Location 14.6 0.001*
Southeast 501 (33.2) 99 (25.5)
Northeast 530 (35.1) 158 (40.7)
West 480 (31.8) 131 (33.8)
Alcohol drinking frequency 58.5 <0.001*
Never 319 (21.37) 50 (13.1)
Monthly or less 251 (16.81) 57 (14.9)
2-4 times a month 366 (24.51) 86 (22.5)
2-3 times a week 320 (21.43) 87 (22.7)
4 or more times a week 237 (15.87) 103 (26.9)
Marijuana use in the last 6 months 821 (55.85) 295 (78.5) 104.7 <0.001*
Stigma (Mean, SD) 15.1,4.4 15.2,4.3 -0.55 0.58
Depression (Mean, SD) 16.3,11.1 18.1,10.8 7.06 0.008*
Low risk (<16) 774 (55.4) 180 (49.5)
High risk (>16) 623 (44.6) 184 (50.6)
Current Religion 4.47 0.48
Baptist 306 (46.6) 77 (51.7)
Catholic 42 (6.4) 8 (5.4)
Pentecostal 71(10.8) 18 (12.1)
Muslim 21(3.2) 5(3.4)
Other 172 (26.2) 30 (20.1)
No affiliation/non-religious 45 (6.9) 11(7.4)
Spiritual beliefs (Mean, SD) -0.0004, 0.95 -0.0005, 0.90 0.003 1.00
Spiritual activities (Mean, SD) -0.001, 0.92 -0.008, 0.86 0.17 0.87
Religious attendance 8.02 0.05*
Never 401 (27.0) 108 (28.3)
Holidays 274 (18.5) 63 (16.5)
Monthly 353 (23.8) 108 (28.3)
Weekly/Daily 455 (30.7) 103 (27.0)

a. CAl is defined as having condomless anal intercourse (bottom/top position, no condom) with the most recent anal sex partner while under the
influence of drugs.
b. P-value from Chi-square test or t-test comparing respondents having CAl and not having CAL.
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Table 2. Main Associations between Religious and Other Factors and Depressive Symptoms, Alcohol Use, and
CAI under the Influence of Drugs

Path Coefficients Estimate [95%Cl] SE P-value
DV: Depression
Stigma 0.47 [0.34, 0.60] 0.07 <0.001*
Spiritual activities -1.65 [-2.64, -0.65] 0.51 0.001*
Spiritual beliefs -0.76 [-1.63, 0.10] 0.44 0.08
Religious attendance
Never Reference Reference Reference
Holidays 0.10 [-1.67, 1.88] 091 091
Monthly 0.34 [-1.41, 2.09] 0.89 0.70
Weekly/Daily 0.65 [-1.20, 2.51] 0.95 0.49
Intercept 8.89[6.51, 11.27] 1.21 <0.001*
DV: Alcohol Use
Depression 0.01[0.001, 0.01] 0.003 0.02*
Spiritual activities 0.003 [-0.12, 0.13] 0.06 0.96
Spiritual beliefs 0.08 [-0.02, 0.19] 0.06 0.13
Religious attendance
Never Reference Reference Reference
Holidays 0.14 [-0.08, 0.36] 0.11 0.23
Monthly 0.08 [-0.13, 0.30] 0.11 0.45
Weekly/Daily -0.22 [-0.45, 0.02] 0.12 0.07
Intercept 2.84[2.65, 3.02] 0.09 <0.001*
DV: CAIl
Stigma 0.02 [-0.01, 0.04] 0.01 0.20
Depression 0.01[-0.003, 0.02] 0.005 0.16
Alcohol use 0.26 [0.18, 0.34] 0.04 <0.001*
Spiritual activities -0.01 [-0.19, 0.18] 0.09 0.93
Spiritual beliefs -0.02 [-0.18, 0.14] 0.08 0.77
Religious attendance
Never Reference Reference Reference
Holidays -0.24 [-0.57,0.09] 0.17 0.15
Monthly 0.09 [-0.21, 0.40] 0.15 0.55
Weekly/Daily -0.18 [-0.53,0.17] 0.18 0.31
Location
Southeast Reference Reference Reference
Northeast 0.39[0.12, 0.66] 0.14 0.01*
West 0.31[0.02, 0.59] 0.14 0.03*
Age at enrollment 0.03[0.02, 0.04] 0.005 <0.001*
Income
<$9,999 Reference Reference Reference
$10,000-$49,999 -0.19 [-0.41, 0.02] 0.11 0.08
>$50,000 -0.58 [-1.03, -0.12] 0.23 0.01*
Intercept -3.63 [-4.36, -2.90] 0.37 <0.001*
Depression variance 117.26 [108.83, 126.34] 4.46
Alcohol use variance 1.82]1.69, 1.96] 0.07

Akaike crit. (AIC)
Bayesian crit. (BIC)

16864.40
17021.32




Table 3. Spiritual Beliefs Moderate the Association between Internalized HIV Stigma and Depressive
Symptoms among Black MSM in the HPTN 061 Cohort

Path Coefficients Estimate [95%CI] SE P-value
DV: Depression
Spiritual activities -1.66 [-2.65, -0.67] 0.51 0.001*
Spiritual beliefs -2.70 [-4.95, -0.44] 1.15 0.02*
Religious attendance

Never Reference Reference Reference

Holidays 0.17 [-1.61, 1.94] 091 0.85

Monthly 0.37 [-1.38, 2.11] 0.89 0.68

Weekly/Daily 0.70 [-1.16, 2.56] 0.95 0.46
Stigma 0.48 [0.35, 0.62] 0.07 <0.001*
Spiritual beliefs *Stigma 0.13 [-0.01, 0.26] 0.07 0.07
Intercept 8.65 [6.27, 11.04] 1.22 <0.001*
DV: Alcohol Use
Spiritual activities 0.01[-0.12,0.13] 0.06 0.93
Spiritual beliefs 0.11 [-0.04, 0.27] 0.08 0.14
Religious attendance

Never Reference Reference Reference

Holidays 0.13 [-0.09, 0.36] 0.11 0.23

Monthly 0.08 [-0.14, 0.30] 0.11 0.46

Weekly/Daily -0.22 [-0.45, 0.01] 0.12 0.06
Depression 0.01[0.001, 0.01] 0.003 0.02*
Spiritual beliefs *Depression -0.002 [-0.01, 0.005] 0.003 0.59
Intercept 2.84[2.65, 3.03] 0.10 <0.001*
DV: CAl
Spiritual activities -0.001 [-0.19, 0.18] 0.09 0.99
Spiritual beliefs 0.05 [-0.27, 0.36] 0.16 0.78
Alcohol use 0.25[0.18, 0.33] 0.04 <0.001*
Religious attendance

Never Reference Reference Reference

Holidays -0.26 [-0.59, 0.08] 0.17 0.13

Monthly 0.08 [-0.22, 0.39] 0.15 0.59

Weekly/Daily -0.19 [-0.54, 0.16] 0.18 0.28
Spiritual beliefs *Alcohol use -0.02 [-0.10, 0.06] 0.04 0.65
Stigma 0.02 [-0.01, 0.04] 0.01 0.15
Depression 0.01[-0.003, 0.02] 0.005 0.18
Location

Southeast Reference Reference Reference

Northeast 0.39[0.12, 0.66] 0.14 0.01*

West 0.31[0.03, 0.60] 0.14 0.03*
HIV status

HIV- Reference Reference Reference

HIV+ -0.07 [-0.33, 0.18] 0.13 0.57
Age at enrollment 0.03[0.02, 0.04] 0.005 <0.001*
Education

Less than college Reference Reference Reference

Greater than high school -0.13 [-0.35, 0.09] 0.11 0.25
Marriage status

Single, divorced, widowed Reference Reference Reference

Married, have primary partner 0.03 [-0.29, 0.36] 0.17 0.84
Income

<$9,999 Reference Reference Reference

$10,000-$49,999 -0.17 [-0.39, 0.05] 0.11 0.13

>$50,000 -0.52 [-0.99, -0.05] 0.24 0.03*
Intercept -3.60 [-4.33, -2.87] 0.37 <0.001*
Depression variance 116.98 [108.57, 126.04] 4.45
Alcohol use variance 1.82[1.69, 1.96] 0.07

Akaike crit. (AIC)
Bayesian crit. (BIC)

16869.79
17058.09




Fig 2. Predictive Margins of Spiritual Beliefs
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Table 4. Spiritual Activities Moderates the Association between Internalized HIV Stigma and Depressive

Symptoms among Black MSM in the HPTN 061 Cohort

Path Coefficients Estimate [95%CI] SE P-value
DV: Depression
Stigma 0.47 [0.34, 0.60] 0.07 <0.001*
Spiritual activities 1.07 [-1.13, 3.28] 1.13 0.34
Spiritual beliefs -0.85[-1.71, 0.02] 0.44 0.06
Religious attendance

Never Reference Reference Reference

Holidays 0.16 [-1.61, 1.93] 0.90 0.86

Monthly 0.38[-1.36, 2.12] 0.89 0.67

Weekly/Daily 0.68 [-1.17, 2.53] 0.95 0.47
Spiritual activities *Stigma -0.18 [-0.32, -0.05] 0.07 0.01*
Intercept 8.83[6.46, 11.20] 1.21 <0.001*
DV: Alcohol Use
Depression 0.01[0.001, 0.01] 0.003 0.02*
Spiritual activities -0.02 [-0.19, 0.15] 0.09 0.80
Spiritual beliefs 0.08 [-0.03, 0.19] 0.06 0.13
Religious attendance

Never Reference Reference Reference

Holidays 0.14 [-0.09, 0.36] 0.11 0.23

Monthly 0.08 [-0.14, 0.30] 0.11 0.46

Weekly/Daily -0.22 [-0.45, 0.01] 0.12 0.07
Spiritual activities *Depression 0.001 [-0.01, 0.01] 0.003 0.66
Intercept 2.84[2.65, 3.02] 0.10 <0.001*
DV: CAl
Stigma 0.02 [-0.01, 0.04] 0.01 0.13
Depression 0.01[-0.003, 0.02] 0.005 0.19
Alcohol use 0.26 [0.18, 0.33] 0.04 <0.001*
Spiritual activities -0.22 [-0.55, 0.10] 0.17 0.18
Spiritual beliefs -0.02 [-0.17, 0.14] 0.08 0.85
Religious attendance

Never Reference Reference Reference

Holidays -0.26 [-0.59, 0.07] 0.17 0.12

Monthly 0.08 [-0.22, 0.39] 0.15 0.59

Weekly/Daily -0.19 [-0.54, 0.16] 0.18 0.28
Spiritual activities *Alcohol use 0.07 [-0.01, 0.15] 0.04 0.10
Location

Southeast Reference Reference Reference

Northeast 0.39[0.12, 0.66] 0.14 0.01*

West 0.32[0.04, 0.60] 0.14 0.03*
HIV status

HIV- Reference Reference Reference

HIV+ -0.07 [-0.33, 0.18] 0.13 057
Age at enrollment 0.03[0.02, 0.04] 0.005 <0.001*
Education

Less than college Reference Reference Reference

Greater than high school -0.13 [-0.35, 0.09] 0.11 0.26
Marriage status

Single, divorced, widowed Reference Reference Reference

Married, have primary partner 0.05 [-0.28, 0.37] 0.17 0.78
Income

<$9,999 Reference Reference Reference

$10,000-$49,999 -0.17 [-0.39, 0.05] 0.11 0.13

>$50,000 -0.52 [-0.99, -0.05] 0.24 0.03*
Intercept -3.62 [-4.35, -2.89] 0.37 <0.001*
Depression variance 116.64 [108.26, 125.67] 4.44
Alcohol use variance 1.821.69, 1.96] 0.07

Akaike crit. (AIC)
Bayesian crit. (BIC)

16863.45
17051.75




Fig 3. Predictive Margins of Spiritual Activities
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Table 5. Religious Attendance Moderates the Association between Internalized HIV Stigma and Depressive

Symptoms among Black MSM in the HPTN 061 Cohort

Path Coefficients Estimate [95%CIl] SE P-value
DV: Depression
Stigma 0.78 [0.53, 1.02] 0.13 <0.001*
Spiritual activities -1.69 [-2.68, -0.70] 0.51 0.001*
Spiritual beliefs -0.83 [-1.70, 0.03] 0.44 0.06
Religious attendance
Never Reference Reference Reference
Holidays 4.80 [-1.95, 11.55] 3.44 0.16
Monthly 6.72[0.80, 12.64] 3.02 0.03*
Weekly/Daily 7.97 [2.61, 13.34] 2.74 0.004*
Religious attendance*Stigma
Never*Stigma Reference Reference Reference
Holidays*Stigma -0.31[-0.73,0.12] 0.22 0.16
Monthly*Stigma -0.42 [-0.79, -0.05] 0.19 0.03*
Weekly/Daily*Stigma -0.48 [-0.81, -0.15] 0.17 0.004*
Intercept 4.23[0.28, 8.19] 2.02 0.04*
DV: Alcohol Use
Depression 0.01 [-0.00, 0.02] 0.01 0.19
Spiritual activities 0.002 [-0.12, 0.13] 0.06 0.97
Spiritual beliefs 0.08 [-0.02, 0.19] 0.06 0.13
Religious attendance
Never Reference Reference Reference
Holidays 0.08 [-0.30, 0.47] 0.20 0.68
Monthly -0.03 [-0.41, 0.34] 0.19 0.86
Weekly/Daily -0.12 [-0.47, 0.23] 0.18 0.51
Religious attendance*Depression
Never*Depression Reference Reference Reference
Holidays*Depression 0.003 [-0.02, 0.02] 0.01 0.74
Monthly*Depression 0.01[-0.01, 0.03] 0.01 0.44
Weekly/Daily*Depression -0.01 [-0.02, 0.01] 0.01 0.45
Intercept 2.84[2.60, 3.08] 0.12 <0.001*
DV: CAIl
Stigma 0.02 [-0.01, 0.04] 0.01 0.19
Depression 0.01[-0.002, 0.02] 0.005 0.14
Alcohol use 0.22 [0.08, 0.36] 0.07 0.002*
Spiritual activities -0.002 [-0.19, 0.18] 0.09 0.98
Spiritual beliefs -0.02 [-0.18, 0.14] 0.08 0.83
Religious attendance
Never Reference Reference Reference
Holidays -0.35[-1.28, 0.58] 0.47 0.46
Monthly 0.20 [-0.53, 0.93] 0.37 0.59
Weekly/Daily -0.68 [-1.44, 0.09] 0.39 0.08
Religious attendance*Alcohol use
Never*Alcohol use Reference Reference Reference
Holidays*Alcohol use 0.03 [-0.22, 0.28] 0.13 0.82
Monthly*Alcohol use -0.03 [-0.23, 0.16] 0.10 0.74
Weekly/Daily*Alcohol use 0.15 [-0.06, 0.35] 0.10 0.15
Location
Southeast Reference Reference Reference
Northeast 0.40[0.12, 0.67] 0.14 0.004*
West 0.32[0.04, 0.61] 0.15 0.03*
HIV status
HIV- Reference Reference Reference
HIV+ -0.08 [-0.33, 0.18] 0.13 0.56
Age at enrollment 0.03 [0.02, 0.04] 0.005 <0.001*
Education
Less than college Reference Reference Reference
Greater than high school -0.12 [-0.34, 0.10] 0.11 0.28

Marriage status



Single, divorced, widowed
Married, have primary partner
Income
<$9,999
$10,000-$49,999
>$50,000
Intercept

Depression variance
Alcohol use variance

Reference
0.03 [-0.30, 0.35]

Reference
-0.16 [-0.39, 0.06]
-0.50 [-0.98, -0.03]
-3.47 [-4.29, -2.65]

116.50 [108.13, 125.52]
1.81[1.68, 1.95]

Reference
0.17

Reference
0.11
0.24
0.42

443
0.07

Reference
0.88

Reference
0.14
0.04

<0.001*

Akaike crit. (AIC)
Bayesian crit. (BIC)

16871.09
17090.78
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Fig 4. Predictive Margins of Religious Attendance

Interaction test: Chi-2=8.98, p=0.03
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