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Abstract
Background—Prior research established that psychological factors are associated with the
frequency of stimulant (i.e., cocaine, crack, and methamphetamine) use among substance-using
men who have sex with men (MSM). The present investigation examined whether and how
psychological factors are associated with engagement in any stimulant use in the broader
population of MSM.

Methods—A probability sample of 879 MSM residing in San Francisco was obtained using
random digit dialing from May of 2002 through January of 2003. Of these, 711 participants (81%)
completed a mail-in questionnaire that assessed psychological factors and substance use. After
accounting for demographic factors, a multiple logistic regression analysis examined correlates of
any self-reported stimulant use during the past 6 months. Path analyses examined if the use of
alcohol or other substances to avoid negative mood states (i.e., substance use coping) mediated the
associations of sexual compulsivity and depressed mood with stimulant use.

Results—Younger age (adjusted OR [AOR] = 0.58; 95% CI = 0.47 – 0.70), HIV-positive
serostatus (AOR = 2.55; 95% CI = 1.61 – 4.04), greater depressed mood (AOR = 1.26; 95% CI =
1.05 – 1.52) and higher sexual compulsivity (AOR = 1.46; 95% CI = 1.18 – 1.80) were
independently associated with increased odds of stimulant use. Substance use coping partially
mediated the associations of sexual compulsivity (βindirect = 0.11, p < .001) and depressed mood
(βindirect = 0.13, p < .001) with stimulant use.

Conclusions—Clinical research is needed to examine if interventions targeting sexual
compulsivity and emotion regulation reduce stimulant use among MSM.
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1. Introduction
Over a decade of research provides compelling evidence that stimulant (i.e., cocaine, crack,
and methamphetamine) use and HIV/AIDS are intertwined epidemics (Colfax et al., 2010;
Halkitis et al., 2001; Shoptaw, 2000), particularly among men who have sex with men
(MSM). HIV-negative individuals who use stimulants report higher rates of sexual risk
taking behavior and are at increased risk for contracting HIV as well as other sexually
transmitted infections (Colfax et al., 2005; Koblin et al., 2006; Ostrow et al., 2009; Parsons
and Bimbi, 2007; Shoptaw and Reback, 2007). Among HIV-positive persons, the use of
stimulants has been associated with greater odds of engaging in HIV transmission risk
behavior (Johnson et al., 2008; Morin et al., 2007), impaired HIV disease management
(Carrico et al., 2011a; Carrico et al., 2007b; Carrico et al., 2011b; Ellis et al., 2003; Hinkin
et al., 2007), and hastened HIV disease progression (Carrico, 2011; Cook et al., 2008). The
co-occurrence of HIV transmission risk behavior and non-adherence to anti-retroviral
therapy among HIV-positive stimulant users may also substantially contribute to the
transmission of medication-resistant strains of the virus (Colfax et al., 2007; Gorbach et al.,
2008; Kalichman, 2008). Taken together, these data indicate that stimulant use and its
behavioral sequelae are important targets for interventions across the spectrum of HIV
prevention and care.

Prior research has focused extensively on examining the psychological correlates of
stimulant use among MSM with the goal of informing the development of innovative
interventions. Findings from convenience samples of substance-using MSM indicate that
greater avoidant-oriented coping, motivations to use substances to avoid negative emotions
as well as enhance positive emotions, and higher drug-related sensation seeking are
associated with more frequent stimulant use (Halkitis et al., 2005; Halkitis et al., 2007;
Halkitis and Shrem, 2006; Palamar et al., 2008). There is also increasing recognition that
sexual compulsivity may be an important determinant of sexual risk taking behavior and
concomitant stimulant use (Parsons et al., 2008; Parsons et al., 2007). Consistent with the
proposed criteria for Hypersexual Disorder in the fifth revision of the Diagnostic and
Statistical Manual of Mental Disorders (APA, 2011), sexual compulsivity is characterized
by difficulties with managing frequent sexual fantasies, urges, or behaviors. Although
previous research with MSM observed that sexual compulsivity is associated with sex under
the influence of stimulants (Grov et al., 2010; Semple et al., 2006), relatively little is known
about the underlying mechanism(s) that account for this relationship. Difficulties with
emotion regulation are thought to be one important feature of sexual compulsivity such that
sexual fantasies, urges, or behaviors are emitted in response to negative emotions (Bancroft,
2008; Bancroft et al., 2003). However, various forms of negative affect (e.g., depression and
anxiety) have not been reliably associated with stimulant use in prior studies with MSM
(Halkitis et al., 2005; Halkitis et al., 2007; Halkitis and Shrem, 2006; Palamar et al., 2008).
Further research with more representative samples is needed to examine if sexual
compulsivity and depressed mood are associated with engagement in stimulant use among
the broader population of MSM.

Two distinct theoretical frameworks may assist with elucidating the underlying pathway(s)
whereby sexual compulsivity and depressed mood are associated with engagement in
stimulant use among MSM. The Self-Control Strength Model proposes that the capacity for
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effortful self-regulation of behavior is a limited resource that is depleted more rapidly when
individuals are experiencing negative emotions such as depressed mood (Baumeister et al.,
2007; Gailliot et al., 2007; Muraven and Baumeister, 2000). Because the experience of
depressed mood depletes resources that are crucial to self-control (Hagger et al., 2010), it
can increase vulnerability for engagement in a variety of health risk taking behaviors such as
substance use. Thus, we hypothesize that increased depressed mood will facilitate
engagement in stimulant use among those who are more predisposed to the cognitive-
behavioral responses that characterize sexual compulsivity. It is also plausible that substance
use stems from an over-learned pattern of avoidance in response to stressful life
circumstances. Drawing upon Stress and Coping Theory (Carrico et al., 2007a; Folkman,
1997; Gifford et al., 2006; Moggi et al., 1999), substance use can be conceptualized as a
form of coping which allows one to temporarily escape negative mood states. Those with
elevated sexual compulsivity and depressed mood may be more predisposed to use alcohol
or other substances as a means of temporarily avoiding stressful life circumstances. This
substance use coping could, in turn, promote engagement in stimulant use. To our
knowledge, no investigation to date has explicitly tested theory-based pathways that could
explain the associations of sexual compulsivity and depressed mood with stimulant use
among MSM.

The goal of the present investigation was to examine whether and how psychological factors
are associated with stimulant use in a probability sample of MSM. We hypothesized that
elevated depressed mood and greater sexual compulsivity would be independently
associated with increased odds of reporting any stimulant use in the past 6 months. In order
test the Self-Control Strength Model, we examined whether depressed mood moderated the
association between sexual compulsivity and stimulant use. Informed by Stress and Coping
Theory, we also examined whether a tendency to use alcohol or other substances to avoid
stressful life circumstances (i.e., substance use coping) mediated the associations of sexual
compulsivity and depressed mood with stimulant use.

2. Methods
2.1. Data Collection

Data for the Urban Men’s Health Study 2002 (UMHS-2002) were collected in San Francisco
from May 24, 2002 to January 19, 2003 using random digit dialing. Details of the sampling
methodology are described elsewhere (Catania et al., 2001). Westat Corporation constructed
the sampling frame and participated in data collection. MSM were defined as those who
reported same gender sex (of any kind) since age 14 and/or self-identified as gay or
bisexual. Respondents participated in an initial telephone interview (response rate = 74%)
followed by a self-administered mail-in questionnaire (received within 1–2 weeks of
completing the telephone interview; response rate = 81%). Self-reported substance use and
selected psychological measures were included in the self-administered mail-in
questionnaire. Participants provided informed consent with procedures approved by the
University of California, San Francisco Committee on Human Research and the Westat IRB.

2.2. Measures
2.2.1. Demographics—Age, education, income, ethnicity, and HIV status were assessed
during the initial telephone interview.

2.2.2. Depressed Mood—During the telephone interview, participants completed 8 items
assessing depressed mood during the past 6 months (Radloff, 1977). This modified
depressed mood sub-scale for the Centers for the Epidemiologic Study of Depression
measure had adequate internal consistency (Cronbach’s α = .86; M = 11.6, SD = 6.6).
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2.2.3. Sexual Compulsivity—The 6-item Sexual Preoccupation Scale was completed in
the mail-in questionnaire to assess cognitive dimensions of sexual compulsivity (Snell and
Papini, 1989). Participants rated items (e.g., “I’m constantly thinking about having sex.”) on
a 4-point, Likert-type scale from “I agree a lot” to “I disagree a lot”. Higher scores reflect
greater sexual compulsivity (Cronbach’s α = .77; M = 15.6, SD = 3.5).

2.2.4. Substance Use Coping—In the mail-in questionnaire, participants were asked to
rate how they typically responded when they experienced stressful events in the past 12
months. Using the 4-item Substance Use Coping sub-scale of the COPE (Carver et al.,
1989), participants rated items (e.g., “I try to lose myself for awhile by drinking alcohol or
taking drugs.”) on a 4-point, Likert-type scale from “Never” to “Often” (Cronbach’s α = .
94; M = 7.3, SD = 3.4).

2.2.5. Stimulant Use—In the mail-in questionnaire, participants indicated the number of
times they used powder cocaine, crack, methamphetamine, and other amphetamines during
the past 6 months. These data were summed and dichotomized to compare those who
reported any stimulant use during the past 6 months to participants who did not report
stimulant use. In addition, 8 participants who reported stimulant use during a sexual event in
the past 3 months in the initial telephone interview did not report stimulant use in the mail-in
questionnaire. These participants were re-categorized as engaging in stimulant use during
the past 6 months.

2.3. Statistical Analyses
The present investigation utilized multiple logistic regression to examine correlates of
stimulant use. Because previous investigations have observed that background
characteristics such as age and ethnicity may be important correlates of stimulant use, we
included demographic factors in the regression model. Sexual compulsivity and depressed
mood were transformed into z-scores (M = 0, SD = ±1) to facilitate interpretation of the
adjusted odds ratio (AOR). The AOR reflects the independent association of each variable
with stimulant use in the multivariate model. Given prior research demonstrating that the
prevalence of stimulant use is elevated among HIV positive persons, we examined whether
the associations of depressed mood and sexual compulsivity with stimulant use were
moderated by HIV status. Consistent with the Self-Control Strength Model, we also
examined if the association of sexual compulsivity with stimulant use was moderated by
depressed mood. Maximum likelihood estimation procedures with Monte Carlo integration
in Mplus 6.0 were employed to obtain parameter estimates that utilize all available data from
the 711 participants that completed the mail-in questionnaire.

Informed by Stress and Coping Theory, we conducted path analyses in Mplus 6.0 to
examine whether substance use coping mediated the associations sexual compulsivity and
depressed mood with stimulant use. We utilized multiple descriptive indices of model fit:
comparative fit index (CFI) values greater than .95, root mean square error of approximation
(RMSEA) values less than .06, and weighted root-mean-square residual (WRMR) values
less than .90 (Hu and Bentler, 1998). Although a non-significant chi-square (χ2) is also
generally indicative of better model fit, this statistic may detect trivial model misfit to the
data given the relatively large sample size for the present investigation. The categorical
outcome variable (i.e., stimulant use) required the use of the weighted least squares-mean
and variance-adjusted estimator with delta parameterization (Muthén and Muthén, 2004). In
order to test for mediation, we examined the significance of the indirect effects of sexual
compulsivity and depressed mood on stimulant use via substance use coping. After
obtaining satisfactory global model fit, we refitted the model using a maximum likelihood
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logit link function to obtain OR’s and their 95% confidence intervals for the associations of
sexual compulsivity, depressed mood, and substance use coping with stimulant use.

3. Results
3.1. Adjusted Sampling Weights

Weights for the household probability sample of adult MSM living in San Francisco were
adjusted to account for predictors of response to the mail-in questionnaire (n = 711; 81%). In
total, we examined the univariate associations of 38 potential predictor variables from the
telephone survey with response to the mail-in questionnaire. The potential predictors
included: demographic characteristics, health-related variables (i.e., self-rated health, HIV
serostatus, sexually transmitted infection history, and history of intravenous drug use),
attendance at venues where MSM socialize, same-gender sexual behavior in the past 12
months, attitudes toward sex, sexual history (i.e., age at same-gender sexual debut and
history of sexual abuse), psychological adjustment (i.e., depressed mood), and migration
history. Where the univariate p-value was ≤ .25, variables were considered for inclusion in
the multiple logistic regression model predicting response to the mail-in questionnaire.
Maximum likelihood estimation procedures with Monte Carlo integration in Mplus 6.0 were
utilized to enhance the precision of this predictive model, which contained 11 variables. As
shown in Table 1, a greater number of years as a resident of San Francisco, better self-rated
health, more frequent cruising for sex, engaging in insertive anal sex without a condom in
the past 12 months, and more moves since age 18 were associated with significantly greater
odds of responding to the mail-in questionnaire. Using the unstandardized parameter
estimates from the final predictive model, we calculated the predicted probability of
response to the mail-in questionnaire. Adjusted sampling weights are the product of the
sampling weight from the household probability sample and the reciprocal of the probability
of response to the mail-in questionnaire. The resulting adjusted sampling weights were then
scaled so that they sum to the number of men who responded to the mail-in questionnaire.
Adjusting sampling weights for the probability of response substantially attenuates possible
bias in the prevalence estimates for stimulant use arising from attrition due to non-
participation in the mail-in questionnaire (Kalton, 1983).

3.2. Participant Demographics
The majority of the 711 participants who responded to the mail-in survey were Caucasian
(81%) and HIV-negative (73%). Most participants were 40 years of age or older (63%),
currently employed (71%), had at a least an undergraduate degree (69%), and made less than
$60,000 per year (62%). The prevalence of any stimulant use in the past 6 months was 23%
(95% CI = 20% - 27%). For each stimulant, the prevalence of any use during the past 6
months was: 17% (95% CI = 14% - 20%) for methamphetamine, 10% (95% CI = 8% - 12%)
for powder cocaine, 2% (95% CI = 1% - 4%) for crack, and 1% (95% CI = 1% - 2%) for
other amphetamines. Among those who reported using any stimulants in the past 6 months,
28% reported using more than one stimulant during this period and 42% had not utilized any
HIV prevention services or substance abuse treatment in the past year.

3.3. Psychological Correlates of Stimulant Use
Table 2 summarizes the results of the multiple logistic regression model examining
correlates of stimulant use. Results indicated that each decade increase in age was associated
with a 42% decrease in the odds of reporting stimulant use. HIV-positive persons had 2.5-
fold greater adjusted odds of reporting stimulant use (33% vs. 21%). Finally, each standard
deviation increase in depressed mood and sexual compulsivity was associated with a 26%
and 46% increase in the odds of reporting stimulant use, respectively. HIV-positive
serostatus did not moderate the associations of depressed mood (AOR = 0.87; 95% CI =
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0.60 – 1.27) and sexual compulsivity (AOR = 1.23; 95% CI = 0.78 – 1.93) with stimulant
use. Similarly, depressed mood did not moderate the association of sexual compulsivity with
stimulant use (AOR = 1.00; 95% CI = 0.82 – 1.21). These interaction terms were excluded
from the final multivariate model.

3.4. Path Analyses Examining Substance Use Coping as a Mediator
For the path analyses, demographic factors from the multiple logistic regression model were
included as predictors of stimulant use. The first path analysis examining whether substance
use coping mediated the association between sexual compulsivity and stimulant use
appeared to be an adequate fit for the data [χ2 (14) = 32.932, p = .0029; CFI = .99; RMSEA
= .04; WRMR = .75]. As shown in Figure 1, greater sexual compulsivity was significantly
associated with increased substance use coping (β = .23, p < .01). Greater substance use
coping was, in turn, associated with increased odds of stimulant use (β = .47, p < .01; OR =
1.31, 95% CI = 1.23 – 1.39). The indirect effect of sexual compulsivity on stimulant use via
substance use coping was also significant (β = .11, p < .01). After accounting for this
indirect effect, sexual compulsivity was associated with increased odds of stimulant use (β
= .11, p = .05; OR = 1.27, 95% CI = 1.01 – 1.60). The second path analysis examining
whether substance use coping mediated the association between depressed mood and
stimulant use also appeared to be an adequate fit for the data [χ2 (14) = 48.577, p < .0001;
CFI = .99; RMSEA = .059; WRMR = .92]. As shown in Figure 1, greater depressed mood
was significantly associated with increased substance use coping (β = .27, p < .01). Greater
substance use coping was, in turn, associated with increased odds of stimulant use (β = .49,
p < .01; OR = 1.32, 95% CI = 1.24 – 1.40). The indirect effect of depressed mood on
stimulant use via substance use coping was also significant (β = .13, p < .01). After
accounting for this indirect effect, depressed mood was not significantly associated with
stimulant use (β = .03, p > .05; OR = 1.04, 95% CI = 0.85 – 1.29). Taken together, this
pattern of results is indicative of partial mediation.

4. Discussion
Prior research has focused extensively on examining psychological correlates of more
frequent stimulant use in convenience samples of substance-using MSM (Halkitis et al.,
2005; Halkitis et al., 2007; Halkitis and Shrem, 2006; Palamar et al., 2008; Semple et al.,
2006). To our knowledge, the present study is the first to examine psychological correlates
of engaging in any stimulant use with probability-based sample of MSM. Greater depressed
mood and sexual compulsivity were independently associated with increased odds of
reporting any stimulant use in the past 6 months, after accounting for demographic
characteristics. Findings did not provide support for the Self-Control Strength Model in that
the association between sexual compulsivity and stimulant use was not moderated by
depressed mood. However, results of path analyses provide support for Stress and Coping
Theory because substance use coping partially mediated the associations of depressed mood
and sexual compulsivity with stimulant use. Consistent with negative reinforcement models
of addiction (Baker et al., 2004), findings indicate that a desire to escape or avoid negative
emotions may partially explain why these psychological factors are associated with
engagement in stimulant use in the broader population of MSM.

Although findings from the present study provide some insight into psychological risk
factors for stimulant use, one cannot conclude from this cross-sectional study that sexual
compulsivity, depressed mood, and substance use coping are causally related to engagement
in stimulant use. In fact, it is possible that stimulant use leads to increases in sexual
compulsivity and difficulties with emotion regulation. Longitudinal research that includes
multi-method assessment of emotion regulation as well as toxicology screening for stimulant
use is needed to determine whether and how psychological factors predict changes in
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stimulant use among MSM. Identifying the specific difficulties with emotion regulation
(e.g., decreased emotional awareness, poor negative emotion regulation, or blunted positive
emotion regulation) that explain the effects of sexual compulsivity and depressed mood on
stimulant use could further inform the development of innovative interventions for this
population. Future longitudinal research should also examine the differential effects of
psychological factors on specific patterns (e.g., binge vs. chronic) and types (e.g., cocaine
vs. methamphetamine) of stimulant use. Another important limitation of the present study is
that the probability-based sampling methodology did not recruit large numbers of ethnic
minority MSM. Studies are needed to examine the context and correlates of stimulant use
among African American and Hispanic/Latino MSM. Finally, it is noteworthy that data for
this study were collected approximately 8 years ago and the prevalence of
methamphetamine use declined dramatically during this period, particularly among HIV-
negative MSM (Pantalone et al., 2010; Vaudrey et al., 2007). Although reductions in the
prevalence of methamphetamine use are unlikely to alter the psychological processes that
contribute to vulnerability for engagement in stimulant use, further research is needed to
examine the interaction of social and psychological factors on stimulant use among MSM.

In conclusion, the findings from the present investigation highlight that difficulties with
emotion regulation represent a key, underlying pathway that may explain the effects of
sexual compulsivity and depressed mood on engagement in stimulant use among MSM.
These results have important implications for the development of more effective
interventions aimed at stimulant-using MSM. A recent multi-site, randomized controlled
trial that enrolled substance-using MSM who were non-treatment-seeking (i.e., Project MIX)
observed that a cognitive-behavioral intervention did not achieve greater reductions in
sexual risk taking and concomitant substance use compared to an attention-control condition
(Mansergh et al., 2010). Clinical research is needed to examine the efficacy of innovative
interventions targeting sexual compulsivity and emotion regulation with stimulant-using
MSM, many of whom are not engaged in HIV prevention services or substance abuse
treatment.
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Figure 1.
Mediation analyses (n = 711).
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Table 1

Correlates of response to the mail-in questionnaire (N = 879).

AOR (95% CI)

Income 0.93 (0.81 – 1.07)

Current Primary Partner 0.87 (0.61 – 1.24)

Employed 0.98 (0.61 – 1.58)

Number of Years Lived in San Francisco 1.03 (1.01 – 1.05)**

Self-Rated Health 1.24 (1.01 – 1.53)*

HIV-Positive 1.35 (0.85 – 2.13)

Number of Visits to a Gay Bar (Past 12 Months) 0.99 (0.99 – 1.00)

Number of Times Cruising for Sex (Past 12 Months) 1.03 (1.01 – 1.06)*

Insertive Anal Sex Without a Condom (Past 12 Months) 1.03 (1.01 – 1.06)*

Sexual Assertiveness 1.07 (0.98 – 1.18)

Number of Moves Since Age 18 1.11 (1.02 – 1.21)*

*
p < .05

**
p < .01
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Table 2

Correlates of stimulant use among MSM recruited via probability-based sampling (n = 711)

OR (95% CI) AOR (95% CI)

Age (decade) 0.65 (0.54 – 0.78)** 0.58 (0.47 – 0.70)**

High School or Less Reference Reference

Some College 0.72 (0.37 – 1.41) 0.64 (0.31 – 1.30)

College Graduate 0.81 (0.44 – 1.48) 0.74 (0.39 – 1.42)

Graduate Degree 0.59 (0.30 – 1.14) 0.61 (0.29 – 1.25)

Income 1.03 (0.93 – 1.15) 1.10 (0.97 – 1.25)

Ethnic Minority Reference Reference

Caucasian 1.14 (0.66 – 1.94) 1.41 (0.78 – 2.55)

HIV-negative or Unknown Reference Reference

HIV-Positive 1.77 (1.20 – 2.62)** 2.55 (1.61 – 4.04)**

Depressed Mood 1.30 (1.09 – 1.54)** 1.26 (1.05 – 1.52)*

Sexual Compulsivity 1.46 (1.20 – 1.79)** 1.46 (1.18 – 1.80)**

*
p < .05

**
p < .01
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