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ABSTRACT
Background: Substance use is common among men who have sex with men (MSM) worldwide, and
epidemiologic data suggest that alcohol/substance-using MSM are at greater risk for HIV. However,
there are scarce data on substance abuse treatment programs (SATPs) for substance-using MSM.
Objectives: We examined proportions of substance use as well as SATP availability and use. We used
multivariable regression models, controlling for potential confounders, to examine behavioral and
demographic correlates of SATP availability and use. Methods: This is a cross-sectional study of a multi-
region, online sample of substance-using MSM. Results: In this sample, 75% were substance-using
MSM of whom 36% reported at-least-weekly use. Substance use was most prevalent among respon-
dents from Eastern Europe/Central Asia (86%) and Latin America (79%). Among substance-using
MSM, 96% and 33% reported alcohol intoxication and other substance use, respectively; 11% reported
having high SATP availability; and 5% reported using SATPs. Controlling for global region of origin
and age, high SATP availability was associated with high access to HIV risk-reduction education (aOR
= 3.19; CI = 1.48–6.89), mental health services (aOR = 2.53; CI = 1.32–4.83), and medical care (aOR =
2.32; CI = 1.12–4.80); less than college-level education (aOR = 0.32; CI = 0.18–0.54); and higher comfort
levels with providers (aOR = 1.75; CI = 1.30–2.37). Controlling for substance use frequency and personal
income additionally, using SATPs was associated with higher levels of connection to the gay com-
munity (aOR = 2.76; CI = 1.22–6.22). Conclusion: In this global sample of MSM, we found high alcohol
intoxication and other substance use proportions. Few substance-using MSM report SATP availability,
highlighting the need to develop novel substance use programs outside traditional treatment
settings.

Worldwide, men who have sex with men (MSM) carry a
disproportionate burden of the HIV/AIDS epidemic. For
example, prevalence among MSM reaches as high as 25%
in the Caribbean and 18% in Sub-Saharan Africa, com-
pared to 1% and 5% in the general population, respec-
tively (Beyrer et al. 2012). There are several factors that
contribute to HIV infections in MSM populations world-
wide, including substance use.

Substance use—namely, alcohol intoxication, injected
drug use, and noninjected drug use—is commonly cited
as a predictor of condomless anal sex (Julio et al. 2015;
Kahler, et al. 2015; Li & McDaid 2014) and thus a driver
of HIV infections. For example, a stimulant-like metham-
phetamine may increase sexual desire and impair judg-
ment. In turn, this may lead to engaging in condom-
less anal sex, thereby elevating the risk of becoming
infected with HIV (Drumright et al., 2006). Research on
the role of substance use in HIV transmission has refo-
cused attention on the potential that substance abuse

CONTACT Juan M. Flores jmf@caa.columbia.edu Columbia University Mailman School of Public Health, New York, NY -, USA.

treatment programs (SATPs) carry in curbing the HIV
epidemic.

SATPs may well operate in out-patient settings (Santos
et al., 2011) and hold promise for patient retention among
substance-using MSM (Mansergh et al., 2010). In terms of
the type of treatment, it is worth noting the benefits of psy-
chotherapy, especially as there are no efficacious pharma-
cologic treatments that are FDA-approved for metham-
phetamine and cocaine dependence. For example, case
management has demonstrated potential in patient link-
age and retention in treatment (Rapp et al., 2014). In turn,
the Matrix Model of cognitive behavior therapy, which
incorporates motivational interviewing, has documented
reductions in methamphetamine use among MSM (Raw-
son, 2013). Lastly, personal cognitive counseling (PCC)
has been adapted for reducing HIV-related risk behaviors
among MSM (Knight et al., 2014), already demonstrating
a 76% reduction in condomless anal sex and 42% in fre-
quency of alcohol intoxication in one trial (Santos et al.,
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2014). Given the potential that SATPs have to address
the HIV epidemic among substance-using MSM, it is also
worth noting other health issues related substance use that
may also be addressed by SATPs.

According to the WHO, 3.3 million deaths each year in
the general global population are caused by alcohol use.
In addition, 5.1% of the global burden of disease has been
attributed to alcohol consumption: this includes injuries,
liver cirrhosis, cancer, and alcohol dependence (WHO,
2014). As far as other substances, commonly cited con-
cerns are drug dependence and fatal overdose among peo-
ple who inject stimulants and to a greater degree opioids
(Mathers et al., 2013). In all, four out of 100,000 deaths are
attributable to drug use (WHO, 2010).

Taken together, effective SATPs carry potential in
mitigating the negative consequences of substance use,
including HIV transmission. Nevertheless, while data for
general populations in multiple regions of the world exist
(WHO, 2010), there remains a paucity of research on the
geographical distribution of substance use among MSM
across multiple regions of the world, much less data illus-
trating the need for improving availability and utiliza-
tion of SATPs for this population, including identifying
potential barriers. Such data are key for decision-making
around SATPs that target substance-using MSM.

Objectives

The first objective of this study was to provide the pro-
portion of substance use among our global sample of
MSM and describe their characteristics. Consistent with
previously defined measures for substance use frequency
(Colfax et al. 2004; Santos et al. 2014), here we define
“high-frequency substance use” as at least weekly (“about
once a week” to “daily”) alcohol intoxication (i.e., get-
ting drunk), at least weekly injected drug use, or at least
weekly non-injected drug use. We define “low-frequency
substance use” as less than weekly (“less than once a
month” to “more than once a month”) alcohol intoxica-
tion or less than weekly injected or non-injected drug use.
After describing the proportion of MSM who use sub-
stances, the second objective of the study was to describe
the level of self-reported SATP availability and SATP use
among substance-using MSM across multiple regions of
the world. Existing data show that coverage of treatment
services for alcohol and drug use disorders in the general
population across the world may be as low as 53.4% and
44.6% (respectively), with the lowest coverage levels being
in low-income regions (WHO, 2010). We thus hypothe-
sized similarly low proportions of SATP availability and
use among our sample of MSM.

As the third objective, we sought to identify factors
that were significantly correlated with availability and use

of these programs, as there is no multi-region research
on this, to our knowledge. A prior analysis of this study
sample identified various individual- and structural-level
barriers to HIV/AIDS services for MSM across multiple
regions of the world (Arreola et al., 2015). As such, we
sought to capitalize on the robust information gathered
about the various characteristics of this sample to exam-
ine whether similar factors explained availability and uti-
lization of SATPs among substance-using MSM.

Methods

Procedures and participants

This is a secondary data analysis of a cross-sectional study
conducted from April 23 to August 20 of 2012 through
an online survey that was designed by The Global Forum
on MSM & HIV/AIDS (MSMGF) and subsequently
administered in five languages (Chinese, English, French,
Russian, and Spanish) to a global sample of MSM. Partic-
ipants were recruited via a network of MSM community-
based organizations, listser vs. email blasts, and internet-
based recruitment. The study received IRB approval, and
full descriptions of its methodology are described in pre-
vious publications (Arreola et al., 2012; Ayala et al., 2013).

Similar to the original study (Ayala et al., 2013), inclu-
sion criteria for the present study were identifying as
male, being eighteen years or older, and having had sex
with a man in the past 12 months. To conduct a sub-
group analysis among MSM who reported using a sub-
stance, we included only those who reported using any
frequency (“less than once a month” to “daily”) of alco-
hol to intoxication (During the last 12 months, how often
have you used alcohol [for example: beer, wine, liquor] to get
drunk?); injected drugs (During the last 12 months, how
often have you injected recreational drugs [for example:
heroin, injected crystal meth]?); and non-injected drugs
(During the last 12 months, how often have you used recre-
ational drugs that you did not inject [for example: mar-
ijuana, non-injected crystal meth]?). Overall, there were
4,662 participants (MSM who met inclusion criteria), of
whom 3,478 (just substance-using MSM) were included
in bivariable and multivariable analyses.

Outcome variables

In the survey, respondents were asked the following ques-
tion with regard to SATP availability: In your community,
how available are free or low cost: substance abuse treat-
ment programs? (1 = Completely unavailable, 2 = Some-
what unavailable, 3 = Neither, 4 = Somewhat available,
or 5 = Completely available). They were also asked the
following with regard to SATP use: In the last 12 months,
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how frequently have you participated in substance abuse
treatment programs? (1 = Never, 2 = Once or twice, 3
= About 6 times, 4 = About 12 times, or 5 = More
than 12 times). For SATP availability, participants who
responded with “Neither” were excluded from the anal-
ysis (N = 2,067). For the analysis, SATP availability and
SATP use were both dichotomized. “High SATP avail-
ability” was defined as reporting complete availability of
SATPs whereas “low availability” was defined as reporting
complete, some unavailability, or some availability. “Any
SATP use” was defined as reporting having used SATPs at
least once in the past twelve months while “no SATP use”
was defined as reporting never having used them in the
past twelve months.

Independent variables

The independent variables examined included sociode-
mographic factors (e.g., age and education), psychosocial
factors (e.g., homophobia and community engagement),
and clinical factors (e.g., HIV status and depression symp-
toms). A full description of these variables can be found
in a previous publication (Arreola et al., 2012). For psy-
chosocial variables, scales ranged from 1 to 5, with the
exception of that of service provider stigma, which was
dichotomous. The Cronbach alphas for these scales were
calculated for the study from which the present analysis
stems, and they met acceptable reliability standards, with
alpha levels ranging from 0.71 to 0.85 (Ayala et al., 2013).
Most variables were dichotomized in the same fashion as
described vis-à-vis the outcome variables; however, some
variables were left as either continuous or categorical.

Analytic tools

To assess the difference in characteristics between the two
groups, Wilcoxon rank sum and Fisher exact tests were
used for the bivariable analyses, as appropriate. Indepen-
dent variables with a p-value � 0.15 at the bivariable level
were included in stepwise backward elimination to gen-
erate a parsimonious model. In multivariable analyses,
logistic regression and the likelihood ratio test were uti-
lized to confirm that the independent variables identified
after stepwise backward elimination made a significant
contribution to the multivariable model. These analyses
were all done using Stata 12 software (StataCorp).

Results

Respondent characteristics

The proportion of substance use in our sample was
75%. In this sample of 3,478 respondents who were

Table . Sociodemographic and clinical characteristics of
substance-using MSM in GMHR study, .

n %

Total ,
Region

Asia  %
Caribbean  %
Eastern Europe & Central Asia  %
Latin America  %
Middle East & North Africa  %
Oceania  %
Sub-Saharan Africa  %
Western and Northern Europe & North America  %
Age (mean & SD) . .

Ethnic/racial minority status
Minority  %
Not minority , %

Educational level
No postsecondary  %
Postsecondary , %

Housing status
Unstable or no place to live  %
Stable place to live , %

Personal income
None or very low  %
Low middle , %
Middle , %
High  %

HIV status
HIV negative/unknown , %
HIV positive  %

Alcohol intoxication
Never  %
Less to more than once a month , %
Once a week to daily , %

Non-injected drug use
Never , %
Less to more than once a month  %
Once a week to daily  %

Injected drug use
Never , %
Less to more than once a month  %
Once a week to daily  <%

Any alcohol-drug combination use
Never  %
Less to more than once a month , %
Once a week to daily , %

substance-using MSM (Table 1), 36% reported high-
frequency substance, 96% reported using alcohol to get
drunk, 31% any noninjected drug use, and 2% any
injected drug use. The mean age was 35 and multiple
regions of the world were represented: half were from
Asia (26%) and Western or Northern Europe and North
America (25%). A quarter of respondents self-identified
as an ethnic or racial minority in their country as well
as having an unstable place to live. The majority (81%)
reported having a college or post-graduate education as
well as a low-middle or middle income (78%). Lastly, 18%
of respondents reported living with HIV.

Next, 11% of substance-using MSM reported SATP
availability, and just 5% reported actually using them
(Figure 1). The most highly available SATPs were in Ocea-
nia (27%) while the least highly available SATPs were in
the Middle East & North Africa (0%). SATPs are most



4 J. M. FLORES ET AL.

Figure . Any substance use among MSM and at least weekly use among substance-using MSM. High availability and any use of substance
abuse treatment programs among SUMSM by region.

used in Sub-Saharan Africa (21%) and the least used in
Asia (2%).

Bivariable analyses

As shown in Table 2, participants reporting high SATP
availability differed significantly from participants who
reported low SATP availability in all but two char-
acteristics: having contemplated suicide and frequency
of any substance use. Similarly, participants reporting
any SATP use differed significantly from those who
reported no SATP use in all but four characteristics: “out-
ness,” access to lube, and access to HIV or STI testing
(Table 3).

Multivariable analyses

Results from multivariable analyses (Table 4) show that
after controlling for global region of origin and age, com-
pared to reporting low SATP availability, reporting high
SATP availability was significantly associated with more
than three times odds of having high access to HIV risk-
reduction programs (p = .003); more than twice the odds
of having high access to mental health services (P = 0.005)
and medical care (p = .023); and 75% higher odds of
increased levels of feeling comfortable discussing sexual
health with a provider (p < .001). In converse, report-
ing high SATP availability was significantly associated
with 68% fewer odds of having college or post graduate
education (p < .001), compared to reporting low SATP
availability.

Next, multivariable results show that after controlling
for global region of origin, age, personal income, and
substance use frequency, reporting any SATP use was
significantly associated with more than twice the odds
of reporting higher levels of feeling connected to the
gay community (p = .015), as compared to reporting no
SATP use.

Discussion

In line with our study objectives, we identified two lev-
els of substance use proportions among MSM and pro-
portions on the availability of SATPs, as well as whether
substance-using MSM reported using these programs.
Through these analyses, we were also able to iden-
tify the characteristics of substance-using MSM that
were significantly associated with availability and use
of SATPs, independent of the frequency of substance
use.

Our data showed that substance use is common in 75%
of our global sample of MSM, and of these substance-
using MSM, 36% used substances at least once a week. In
support of our hypothesis, only 11% of substance-using
MSM reported having high SATP availability, and still
more, only 5% of substance-using MSM actually used
these programs. When disaggregated by region (Figure 1),
these discrepancies persist, suggesting that barriers to
SATPs for substance-using MSM exist.

Our multivariable results show that high access to HIV
risk-reduction programs, high access to mental health ser-
vices, high access to medical care, and high levels of com-
fort with provider were significantly associated with high
SATP availability. Although one may not infer causal-
ity between these correlates and the outcome due to the
study design, some findings in the literature corroborate
these relationships. First, the connection between hav-
ing high access to HIV risk-reduction programs and high
SATP availability reflects current literature evincing the
effectiveness of SATPs as part of the greater combination
prevention strategy for HIV/AIDS risk-reduction (CDC,
2011, Firestone et al., 2014; Santos et al., 2014). Second,
the association between high SATP availability and high
access to mental health services is reinforced by data from
a WHO report showing that approximately 40% of coun-
tries around the world provide mental health services to
the general population for alcohol use disorders. Similarly,
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Table . Bivariable associations between independent variables
and availability of substance abuse treatment programs.

High
availability
(n = )

Low
availability
(n = ,)

Correlates Mean (SD) Mean (SD) P value

Age . (.) . (.) <.
Homophobia . (.) . (.) <.
Provider stigma . (.) . (.) <.
Outness . (.) . (.) <.
Connection to gay community . (.) . (.) <.
Community engagement . (.) . (.) <.
Comfort with provider . (.) . (.) <.

n (%) n (%)
Education .

Less than college  (.)  (.)
College and post-graduate  (.) , (.)

Personal income .
None or very low  (.)  (.)
Low to middle  (.)  (.)
Middle income  (.)  (.)
High income  (.)  (.)

Country income <.
Low income  (.)  (.)
Lower-middle income  (.)  (.)
Upper-middle income  (.)  (.)
High income  (.)  (.)

Number of partners .
One  (.)  (.)
More than one  (.) , (.)

HIV status .
HIV negative/unknown  (.) , (.)
HIV positive  (.)  (.)

Housing status <.
Stable home  (.) , (.)
Unstable or no home  (.)  (.)

Global North vs. South <.
Global North  (.)  (.)
Global South  (.) , (.)

Criminalization-MSM .
Never convicted  (.) , (.)
Ever convicted  (.)  (.)

Depression symptoms <.
No  (.)  (.)
Yes  (.) , (.)

Anxiety symptoms <.
No  (.)  (.)
Yes  (.) , (.)

Suicide contemplation .
No  (.) , (.)
Yes  (.)  (.)

Access to mental health services <.
High access  (.)  (.)
Low access  (.)  (.)

Access to medical care <.
High access  (.)  (.)
Low access  (.)  (.)

Access to condoms <.
High access  (.) , (.)
Low access  (.)  (.)

Access to lube <.
High access  (.)  (.)
Low access  (.)  (.)

Access to STI testing <.
High access  (.) , (.)
Low access  (.)  (.)

Access to HIV testing .
High access  (.) , (.)
Low access  (.)  (.)

Access to HIV risk-reduction programs <.
High access  (.)  (.)
Low access  (.)  (.)

Frequency of any substance use .
Less to more than once a month  (.) , (.)
Once a week to daily  (.)  (.)

Table . Bivariable associations between independent variables
and substance abuse treatment programs use.

Any use
(n = )

No use
(n = ,)

Correlates Mean (SD) Mean (SD) p-value

Age . (.) . (.) .
Homophobia . (.) . (.) .
Provider stigma . (.) . (.) .
Outness . (.) . (.) .
Connection to gay community . (.) . (.) .
Community engagement . (.) .(.) <.
Comfort with provider . (.) . (.) .

n (%) n (%)
Education .

Less than college  (.)  (.)
College and post-graduate  (.) , (.)

Personal income .
None or very low  (.)  (.)
Low middle  (.)  (.)
Middle  (.) , (.)
High  (.)  (.)

Country income <.
Low income  (.)  (.)
Lower-middle income  (.)  (.)
Upper-middle income  (.) , (.)
High income  (.) , (.)

Number of partners .
One  (.)  (.)
More than one  (.) , (.)

HIV status .
HIV negative/unknown  (.) , (.)
HIV positive  (.)  (.)

Housing status .
Stable home  (.)  (.)
Unstable or no home  (.) , (.)

Global North vs. South .
Global North  (.)  (.)
Global South  (.) , (.)

Criminalization-MSM .
Never convicted  (.) , (.)
Ever convicted  (.)  (.)

Depression symptoms .
No  (.)  (.)
Yes  (.) , (.)

Anxiety symptoms .
No  (.)  (.)
Yes  (.) , (.)

Suicide contemplation .
No  (.) , (.)
Yes  (.)  (.)

Access to mental health services <.
High access  (.)  (.)
Low access  (.) , (.)

Access to medical care .
High access  (.) , (.)
Low access  (.)  (.)

Access to condoms .
High access  (.) , (.)
Low access  (.)  (.)

Access to lube .
High access  (.) , (.)
Low access  (.)  (.)

Access to STI testing .
High access  (.) , (.)
Low access  (.)  (.)

Access to HIV testing .
High access  (.) , (.)
Low access  (.)  (.)

Access to HIV risk-reduction
education

<.

Highest access  (.) , (.)
Lower  (.) , (.)

Frequency of any substance use .
Less to more than once a month  (.) , (.)
Once a week to daily  (.)  (.)
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Table . Multivariable model of correlates associated with avail-
ability and use of substance abuse treatment programs among
substance-using MSM.

OR CI

High SATP access∗
Education . .–.
High access to HIV risk-reduction education . .–.
High access to medical care . .–.
High access to mental health services . .–.
Comfort with provider . .–.

Any SATP use†

Connection to gay community . .–.

∗ Controlling for world region of origin and age.
† Controlling for world region of origin, age, personal income, and substance
use frequency.

the connection between medical care and SATP availabil-
ity is supported by the fact that close to 52% of countries
provide treatment for drug use disorders through spe-
cialized treatment services and 35% for alcohol use dis-
orders (WHO, 2010). Next, a previous study using data
from this online survey found a statistically significant
association between high levels of comfort with a provider
and high access to HIV/AIDS services (Ayala et al., 2013),
which supports the association between such comfort lev-
els and high SATP availability in the present study. Taken
together, our findings suggest the role that a function-
ing health system may play in making SATPs available.
Regarding education, it is unclear as to why high avail-
ability of SATPs is associated with reporting a lower level
of educational attainment in this sample. This warrants
research on potential explanations behind this.

Regarding SATP use, this study demonstrated a con-
nection between a sense of belonging to a gay commu-
nity and using SATPs. To our knowledge, there is no
recent literature explaining the mechanisms by which
belonging to a gay community leads to seeking substance
abuse treatment; however, it is plausible that belong-
ing to a gay community may provide greater access
to information about various services for the specific
needs of MSM. Indeed, several studies on substance
abuse treatment of substance-using MSM in the US have
relied chiefly on MSM-specific organizations for suc-
cessful participant outreach and recruitment (Carrico
et al., 2014; Reback et al., 2012; Reback & Shoptaw,
2014). Such a community-based treatment paradigm may
have implications for improving SATP availability and
use by substance-using MSM who need and seek such
programs.

The strengths of this study include the large sample size
and the survey’s focus on numerous aspects of gay men’s
health. Still, there were limitations to our study. For one,
the study was cross-sectional in design, which limits the
ability to make a causal inference. In addition, the sur-
vey did not ask participants about substance use during

sexual intercourse specifically. It also only focused on free
or low-cost SATPs and did not ask about specific types of
SATPs, which would have been insightful. Next, the study
is comprised of a convenience sample, which may have
been subject to selection bias. For example, our partici-
pants accessed the online survey necessarily in a setting
where there is access to a computer, Internet, and email. In
addition, participation in this survey may have been lim-
ited to those already well integrated into MSM-affirming
networks while those with more concealed profiles were
missed by the survey. Lastly, although this study recruited
participants from multiple parts of the world, the sample
is nonetheless skewed toward Asia, North America, and
high-income parts of Europe. As such, one must approach
the generalizability of these findings to other regions of
the world with caution.

Taken together, we suspect that some of the more
marginalized MSM are underrepresented in our sam-
ple, which may have overestimated the observed propor-
tion of SATP availability and use and the levels of the
factors explored, including comfort levels with provider,
access to other health services, and connection to the gay
community.

Conclusion

It is increasingly known that SATPs carry potential in
addressing the health needs of substance-using MSM
around the world. The lack of treatment for substance
abuse is indeed neglect on the part of stakeholders
invested in the HIV/AIDS epidemic as well as other
issues directly related to substance use. Therefore, it
is important to view HIV prevention and substance
abuse treatment from a unified perspective. This would
appeal to key stakeholders who would now view their
support and funding for SATPs as doubly beneficial.
More importantly, increasing the availability of substance
abuse treatment for substance-using MSM would doubly
benefit this population’s health, especially in light of the
potential for community-based venues to act as service
delivery points. As our findings suggest, an environment
with a functioning health system that provides compre-
hensive and perhaps integrated health services to MSM
and where MSM feel connected to their community may
be key for successful substance abuse treatment program
implementation. As a next step, qualitative interviews at
the country level within regions may help identify poten-
tial individual- and structural-level barriers that may be
hindering SATP availability and use among substance-
using MSM. These insights may help guide stakeholders
to enable an environment where substance-using MSM
are better linked to substance abuse treatment when
needed. For example, further research is warranted on
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the attitudes of substance-using MSM toward programs
related to substance abuse. As such, one would be closer
to uncovering feasible interventions that are adaptable
for substance-using MSM populations around the world.
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