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A B S T R A C T

Background: Methamphetamine use is common among some populations of gay, bisexual and other men who
have sex with men (gbMSM). This study reviewed the status of research on the efficacy of interventions that
address harms among gbMSM who use methamphetamine.
Methods: We searched MEDLINE, PsycINFO, CINAHL, Embase, Cochrane Central Register of Controlled Trials,
Web of Science, and Google Scholar to identify publications from inception to October 23, 2017, that assessed an
intervention addressing methamphetamine use among gbMSM.
Results: Of 1896 potential studies and 935 unique articles screened for inclusion, 28 eligible studies assessed 26
different interventions in the following categories: pharmacological (n=5); psychosocial (n = 20); harm re-
duction (n = 1). Given that outcome variables were measured in highly variable ways, we were unable to
conduct a meta-analysis of intervention effects. However, 22 studies reported a statistically significant effect on
one or more methamphetamine-related outcomes. Among 21 studies that included measures of sexual health-
related outcomes, 18 reported a significant effect on one or more sexual health-related outcomes, and 15 of those
reported a concurrent effect on both drug- and sexual health-related outcomes.
Conclusions: This is the first review to provide compelling evidence that integrating interventions to address
both drug- and sexual-related harms for gbMSM who use methamphetamine can be efficacious. Future research
should focus on identifying differential effects of various intervention approaches by social positioning, as well
as prioritize future evaluations of integrated harm reduction interventions (e.g., the distribution of harm re-
duction kits within sexual health care settings).

1. Introduction

Across global settings, including North America, Europe, East and
South-East Asia, and Australia (United Nations Office on Drugs and
Crime, 2017), methamphetamine (MA) use manifests within many gay,
bisexual and other men who have sex with men’s (gbMSM) sexual and
social lives (Ciketic et al., 2012). A growing body of research also in-
dicates that the use of MA, used alone or in combination with other
substances, is among the primary contemporary drivers of high-risk
sexual behavior among gbMSM (e.g., unprotected anal intercourse with
multiple concurrent partners), significantly contributing to the elevated

rates of HIV and other sexually transmitted and blood-borne infections
(STBBIs) that gbMSM experience today (Bradshaw et al., 2003;
Celentano et al., 2006; Colfax et al., 2004; Ferlatte et al., 2014; Marshall
et al., 2011). As such, epidemiological data now clearly indicate an
association between MA use and high viral loads among HIV-positive
men and an increased risk of HIV/STBBIs transmission or acquisition
among gbMSM more broadly (Carey et al., 2009; Cunningham et al.,
2015; Plankey et al., 2017). This growing body of evidence also now
indicates that the elevated rates of HIV/STBBIs among gbMSM is highly
associated with the sexualized use of MA, i.e., intensive use of MA and
other substances (e.g., gamma-hydroxybutyrate – GHB) to maximize
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pleasure and sociability with sex partners – a practice colloquially
known in Canada as “Party ‘n Play” (or “PnP”) and “Chemsex” in other
regions (e.g., Europe) (Daskalopoulou et al., 2014; Melendez-Torres
and Bourne, 2016; Sewell et al., 2017).
In addition to the sexual-related harms associated with MA use

among some gbMSM, regular and heavy MA use can also lead to other
serious drug-related harms, including psychosocial and physical health
problems such as cardiovascular and/or cerebrovascular pathology,
clinical dependence, drug-induced psychosis, depression, suicide, an-
xiety and a tendency toward anti-social behavior (Ciketic et al., 2012).
As such, there is a strong public health impetus to advance interven-
tions that can effectively address a spectrum of drug- and sexual-related
harms experienced by gbMSM who use MA (Nga Thi Thu et al., 2015).
Given that MA use carries a set of corresponding health risks and

social consequences (e.g., MA use is criminalized in many settings), for
the purpose of the current review, we turn our attention towards in-
terventions that seek to address MA use broadly – regardless of whether
MA use is classified as hazardous, problematic, or based on a substance
use disorder diagnosis (e.g., as diagnosed via the Diagnostical Statistical
Manual (DSM) IV). Some psychosocial interventions have demonstrated
moderate efficacy for addressing MA use among people who use MA
broadly, including cognitive behavioral therapy, contingency manage-
ment and motivational interviewing (Baker and Lee, 2003; Hill, 2015;
Shearer, 2007). Currently, however, there is no widely accepted phar-
macological treatment for MA (Ciketic et al., 2012; Morely et al., 2017).
Critically, very little is currently known about how various MA inter-
ventions can meet the needs of diverse groups of gbMSM who use MA
(Heath et al., 2012; Melendez-Torres and Bonell, 2014). This article
provides a systematic review of interventions addressing MA use among
gbMSM guided by: (i) a primary research question: What is the status of
research on the efficacy of interventions to address substance use among
gbMSM who use MA?; and (ii) a secondary research question:What is the
status of the research on the efficacy of MA interventions in also addressing
sexual risk among gbMSM who use MA? By answering each of these re-
search questions through a systematic review of the literature, our
objective is to identify effective intervention strategies and to inform a
renewed research agenda regarding the development of evidence-based
interventions in this area.

2. Methods

2.1. Search strategy

Following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) checklist (Moher et al., 2009) (see Supple-
mental Table 1), we searched for studies involving treatment for MA
use and care interventions among gbMSM that were in English and
published in peer-reviewed journals from inception through to October
23, 2017. We also searched the grey literature to capture relevant ar-
ticles. The search strategy is summarized in Table 1 and full details are

provided in supplemental Table 2.

2.2. Eligibility criteria

The population, interventions, comparisons, outcomes and study
designs considered for review are listed in Table 2. Studies that did not
provide post-intervention results were excluded.

2.3. Data extraction, analysis, and quality assessment

Titles and abstracts of retrieved articles were screened to identify
studies that potentially met our inclusion criteria. Full texts of all po-
tentially eligible articles were retrieved and independently assessed for
full inclusion criteria by two review authors (MK and RK).
Disagreement or uncertainty between the review authors was resolved
through further discussion at team meetings. Each included study was
coded by two reviewers for study characteristics (e.g., study date and
location), participant characteristics (e.g., target population, age, eth-
nicity), intervention characteristics (e.g., components, delivery method,
duration, setting) and outcomes (e.g., main findings). Extracted data
were summarized across included studies with respect to: participants
and characteristics of studies; interventions and effects; and differential
effects in outcomes across participant sub-groups (e.g., by serostatus;
ethno-racial identity).
Risk of bias was assessed using the Cochrane risk of bias instrument

for RCTs (Higgins et al., 2011). RCTs were examined for selection bias,
performance bias, detection bias, attrition bias, reporting bias, and
other potential sources of bias (e.g., use of unclear methods for hand-
ling missing data, funding conflict of interest). RCTs were considered at
high risk of bias when at least one item was assessed as high risk of bias.
For non-randomized uncontrolled studies, individual study quality was
assessed using the National Heart, Lung and Blood Institute’s (NHLBI)
Quality Assessment Tool for Before-After (Pre-Post) Studies With No
Control Group where quality was assessed as low (scoring 0–4), mod-
erate (scoring 5–8) and high (scoring 9–12) (National Institutes of
Health, 2014).

3. Results

Our search strategy identified a total of 1896 studies of which 935
unique eligible records were screened for inclusion in the study.
Abstract and full-text screening resulted in a total of 28 included arti-
cles assessing 26 independent interventions (two studies were sec-
ondary analyses of trial data previously reported (Fletcher et al., 2014;
Fletcher and Reback, 2013)). A summary of this process is presented in
the PRISMA Flow Diagram in Fig. 1.

3.1. Participants and characteristics of studies

Twelve studies used a pre-post study design (Carrico et al., 2014;

Table 1
Search strategy.

Search concepts
Note: Search terms were combined using appropriate Boolean operators and included
subject heading terms or key words for four key themes and were tailored to fit each
database requirements

Men who have sex with men (e.g., homosexuality OR bisexuality OR men who have sex
with men OR gay men OR MSM) AND methamphetamine (e.g., amphetamine-related
disorders, meth dependence) AND pharmacological or psychological interventions (e.g.,
Mirtazapine OR Modafinil OR psychotherapy OR cognitive therapy OR motivational
interviewing)

Databases MEDLINE, PsycINFO, CINAHL, Embase, Cochrane Central Register of Controlled Trials,
Web of Science, and Google Scholar.

Other search strategies In addition to electronic databases, hand searches of the bibliographies of relevant
published works and previous reviews, relevant recent conference proceedings (i.e., Harm
Reduction International Conference, American Psychiatric Association, European Congress
of Psychiatry), and a comprehensive grey literature search (i.e., grey literature databases,
dissertations, reports, clinical trials registries (http://www.clinicaltrials.gov)) were also
performed.

PROSPERO I.D. This review was registered with PROSPERO (CRD42017079471) on 27/11/2017.
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Landovitz et al., 2012; Lea et al., 2017; Lyons et al., 2014; McElhiney
et al., 2009; Mimiaga et al., 2012; Reback and Fletcher, 2017; Reback
et al., 2012; S. Shoptaw et al., 2006; Strona et al., 2006; Wu et al., 2011;
Zule et al., 2012) and 16 employed randomized controlled trials (RCTs)
(Carrico et al., 2015a, b; Coffin et al., 2018; Colfax et al., 2011; Das
et al., 2010; Fletcher et al., 2014; Fletcher and Reback, 2013; Menza
et al., 2010; Nyamathi et al., 2017; Parsons et al., 2014; Reback et al.,
2010; Reback and Shoptaw, 2014; Santos et al., 2016, 2014; Shoptaw
et al., 2008, 2005). The 28 studies included a total of 3665 participants
at baseline, with sample sizes ranging from 13 to 422 and a median
sample size of 88. All studies were conducted in high-income countries,
with 27 from the USA (Carrico et al., 2014, 2015a, b; Coffin et al., 2018;
Colfax et al., 2011; Das et al., 2010; Fletcher et al., 2014; Fletcher and
Reback, 2013; Landovitz et al., 2012; Lyons et al., 2014; McElhiney
et al., 2009; Menza et al., 2010; Mimiaga et al., 2012; Nyamathi et al.,
2017; Parsons et al., 2014; Reback and Fletcher, 2017; Reback et al.,
2012, 2010; Reback and Shoptaw, 2014; Santos et al., 2016, 2014; S.
Shoptaw et al., 2006, 2008, 2005; Strona et al., 2006; Wu et al., 2011;
Zule et al., 2012) and one from Australia (Lea et al., 2017). Further
details on the characteristics of study participants are reported in
Table 3.

4. Inclusion criteria and baseline characteristics of study samples

4.1. Inclusion/exclusion criteria

Inclusion/exclusion criteria for each study are reported in Table 4.
Ten studies excluded participants with psychiatric conditions that
would limit their capacity and/or safety to be involved in the research
(Coffin et al., 2018; Colfax et al., 2011; Das et al., 2010; Fletcher and

Reback, 2013; McElhiney et al., 2009; Reback et al., 2010; Reback and
Shoptaw, 2014; Santos et al., 2016; Shoptaw et al., 2008, 2005). Eight
studies reported including individuals who were not willing to quit MA
use (Menza et al., 2010; Reback et al., 2010; Wu et al., 2011; Reback
et al., 2012; Fletcher and Reback, 2013; Fletcher et al., 2014; Parsons
et al., 2014; Landovitz et al., 2012) and ten reported including in-
dividuals who expressed a willingness to quit MA use (Shoptaw et al.,
2006, 2008; Das et al., 2010; Colfax et al., 2011; Reback and Shoptaw,
2014; Santos et al., 2016; Lea et al., 2017; Shoptaw et al., 2005;
McElhiney et al., 2009; Coffin et al., 2018); the remaining ten did not
include ‘willingness to quit’ as an inclusion criterion (note: these re-
maining ten also did not report on what composition of their samples
was willing or unwilling to quit) (Strona et al., 2006; Mimiaga et al.,
2012; Zule et al., 2012; Carrico et al., 2014; Lyons et al., 2014; Santos
et al., 2014; Carrico et al., 2015a, b; Nyamathi et al., 2017; Reback and
Fletcher, 2017).

4.2. Sample baseline substance use characteristics

Seven studies reported including participants who were character-
ized as ‘meth dependent’, including six that determined this criterion
via the Diagnostic Statistical Manual (DSM-IV) (Coffin et al., 2018;
Colfax et al., 2011; Das et al., 2010; Landovitz et al., 2012; Reback
et al., 2010; Shoptaw et al., 2005) and one that did not report on how
dependence was assessed (Strona et al., 2006). Five studies character-
ized sample baseline consumption as ‘regular meth users’ and this was
assessed differently across studies, including: through the use of DSM-
IV criteria (McElhiney et al., 2009); using MA weekly over the past
three months (Carrico et al., 2015a); using MA at least twice per month
(Santos et al., 2016); any use in the past seven days or a signed referral
from a physician documenting current MA dependence (Shoptaw et al.,
2006); and one study that did not report on measurement (Reback
et al., 2012). Three studies characterized the baseline sample as com-
prising ‘recreational users’, operationalized differently across the stu-
dies, including: reporting MA use at least twice in the previous two
months (Zule et al., 2012); using the NIDA-CTN Addiction Severity
Index-Lite (ASI-Lite) (Mimiaga et al., 2012); and reporting no more
than episodic use defined as less than weekly use (Santos et al., 2014).
One study characterized the baseline sample as ‘non-recreational users’,
defined as using MA at least once in the past 60 days (Wu et al., 2011).
Twelve studies did not provide a description of baseline consumption
patterns (e.g., ‘meth-dependent’; ‘recreational user’); however, of these,
one included participants who reported ≥ 2 episodes of meth use in the
previous month (Menza et al., 2010), one included participants who
reported any MA use in the previous month (Carrico et al., 2015b) and
one included participants who reported any MA use in the past three
months (Nyamathi et al., 2017). The remaining nine did not include a
measurement for baseline MA use patterns as inclusion/exclusion cri-
teria (Carrico et al., 2014; Fletcher et al., 2014; Fletcher and Reback,
2013; Lea et al., 2017; Lyons et al., 2014; Parsons et al., 2014; Reback
and Fletcher, 2017; Reback and Shoptaw, 2014; Shoptaw et al., 2008).
Thirteen studies measured and reported on injection status (Coffin

et al., 2018; Colfax et al., 2011; Das et al., 2010; Lea et al., 2017;
McElhiney et al., 2009; Menza et al., 2010; Mimiaga et al., 2012;
Nyamathi et al., 2017; Reback et al., 2012; Reback and Shoptaw, 2014;

Table 2
Population, interventions, comparisons, outcomes and study design (PICOS) criteria for study inclusion.

Criteria Definition

Population Gay, bisexual or other men who have sex with men
Intervention Interventions to address/reduce MA use and associated harms and risk behaviors
Comparison Placebo or other/no interventions
Outcomes MA use (primary) and sexual health risk behavior (secondary; when included, though if this was not assessed the study was still eligible for inclusion). We also

assessed other drug-related harms when they were reported (e.g., harms that were reported due to polysubstance use; reporting injection drug use).
Study Designs Randomized controlled trials or pre-post study designs
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Fig. 1. Flow diagram of the selection and review process.
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Table 4
Characteristics of Interventions for Meth Treatment among MSM*.

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

Shoptaw et al.
(2005)

CBT, CM,
CBT+CM, and
GCBT for 16
weeks; thrice
weekly urine
visits
Setting:
Outpatient
Design/Location:
RCT/USA

Exclusion criteria:
Medical or
psychiatric
conditions that
precluded safe study
involvement;
inability to comply
with the research
requirements; and
meth dependence
required more
intensive
intervention than
outpatient treatment

At 16 weeks (end
of treatment): *
CBT showed shorter
retention than CM
and CBT+CM
(P < 0.05)
* CBT showed
shorter average
number of days of
documented meth
abstinence than CM
and CBT+CM,
P < 0.001
* CM, CBT+CM,
and GCBT had
higher average
number of negative
urine samples for
meth during
treatment than CBT
(P < 0.05)
At 52-week follow
up (post-
enrolment):
* GCBT had the
lowest percentage of
negative urine
samples and the
highest number of
meth use days
* GCBT reduced
receptive CAI at 4
weeks (P < 0.01)
but no group
differences at 52
weeks
* All groups reduced
number of sexual
partners
(P < 0.001)
* Reductions in
Addiction Severity
Index scores for the
drug use and
psychiatric scales
(P < 0.0001)

Shoptaw et al.
(2006)

PROP for 12
weeks; thrice
weekly urine
visits
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion criteria:
Meth-using MSM
seeking to reduce or
eliminate their use of
the drug; and having
a positive pre-
baseline urine test or
medical
documentation of
current meth
dependence to
initiate treatment

At 12 weeks (end
of treatment):
*Of those screened,
111 began CM
treatment and
averaged 15 (42%)
meth-free urine
samples out of a
possible 36 samples
during the 12-week
treatment period;
60% completed 4
weeks of treatment;
48% 8 weeks and
30% 12 weeks
* Clinical responses
to CM in PROP were
similar to CM
delivered in drug
treatment programs,
supporting the
adaptability and
effectiveness of CM
to non-traditional
drug treatment
settings

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

Strona et al.
(2006)

PROP for 12
weeks; thrice
weekly urine
visits
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion criteria:
Meth dependent; not
enrolled in a current
drug treatment
program; and
consent to provide an
observed urine
collection three times
a week for 12 weeks

At 12 weeks (end
of treatment): *
The 10-week
completion rate was
40% and the 12-
week completion
rate was 35%.
* Among
participants who
completed PROP,
63% self-reported a
recent STD at
baseline compared
to 33% of the non-
completers
(P < 0.05).
* PROP completers
were also
significantly more
likely to have
reported use of
meth with sex at
enrollment
compared to non-
completers (98%
versus 85%;
P < 0.05)
* Of the urine
samples collected
from PROP
participants, 96%
were negative for
meth * Significant
reduction in the
number of sex
partners among
PROP participants
(P < 0.05)

Shoptaw et al.
(2008)

GCBT, GSST; 48
group sessions for
16 weeks; thrice
weekly urine
visits
Setting:
Outpatient
Design/Location:
RCT/USA

Exclusion criteria:
Psychiatric or
medical condition
that interfered with
safe study
participation; needed
a higher level of care
for their substance
abuse or a medically
supervised
detoxification;
unable to comply
with thrice-weekly
study visits; and
dependent on opioids
or benzodiazepines

At 52-week follow-
up (post-
enrolment): * No
overall statistically
significant
differences were
observed between
conditions along
retention,
substance use, or
HIV-related sexual
risk behaviors
* Among meth-
using participants,
the GCBT condition
showed significant
effects over GSST
for reducing and
sustaining
reductions of meth
(P < 0.01) *
Significant
reductions in meth
use and
concomitant sexual
risky behaviors
were observed for
all of the
participants
(P < 0.05)

McElhiney
et al.
(2009)

12 weeks of
Modafinil
followed by 4
weeks of placebo;
started with two
weeks of twice

Inclusion criteria:
Current diagnosis of
stimulant abuse or
dependence; and no
psychotic or bipolar
disorders or

At week 16 (end of
treatment): * 10
(77%) patients
completed the trial,
six of whom
reduced their meth

(continued on next page)
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Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

weekly sessions
with a
motivational
enhancement
emphasis
followed by
weekly CBT
sessions for the
remaining 14
weeks.
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

untreated major
depressive disorder

use by > 50%.
* Modafinil may be
most useful for
crystal users at the
point when they
start to taper or
discontinue crystal
use, and that the
combination
therapy conducted
by a therapist able
to address sexual
issues promotes
treatment retention
* 54% of the
patients
experienced
medication side
effects including
headaches, nausea,
tachycardia, and
irritability, which
tended to appear
early in the trial and
were mild and
transient.

Das et al.
(2010)

Bupropion/
150mg 1 pill
every morning for
1 week, then two
150mg pills every
morning
thereafter;
participants
received weekly
substance use
counseling,
provided weekly
urine specimens,
and completed
monthly audio-
computer assisted
self-interview
(ACASI)
behavioral risk
assessments.
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Meth dependence by
Structured Clinical
Interview for DSM
disorders (SCID);
willingness to reduce
or stop meth use; age
18–60 years; anal sex
with men in past 3
months while using
meth; meth-
metabolite positive
urine at screening; no
acute medical or
psychiatric illness; no
history of seizure; no
evidence of current
major depression or
history of
antidepressant use
within the past
month; no use of
pseudoephedrine-
containing products;
and HIV-infected
individuals with CD4
cell count above 200
cells/ml (if HIV+)

At week 12 (end of
treatment): * 90%
completed the trial
and adherence
by MEMS cap
(P= 0.98) and by
self-report
(P= 0.21) did not
differ significantly
by treatment
assignment.
* Reductions in
meth-metabolite-
positive urines were
similar in the
bupropion and
placebo groups
(P= 0.63) * No
serious adverse
events occurred and
no significant
differences were
observed between
the two treatment
groups (P= 0.11) *
Participants in both
arms reported
similar declines in
the median number
of sex partners
(P= 0.46)
* Participants in
both arms reported
similar declines in
number of male
partners with whom
meth was used
(P= 0.71) as well
as unprotected
insertive (P= 0.90)
and receptive
(P= 0.62) anal sex
with sero-discordant
partners.
* The declines in
prevalence of
unprotected sero-
discordant anal sex

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

were similar in both
groups (P= 0.09)

Menza et al.
(2010)

CM for 12 weeks;
twice-weekly
urine visits
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
≥18 years;
willingness to be
randomized; no plans
to move from the
study catchment area
within 6 months of
enrollment; ≥1
episodes of anal sex
and ≥2 episodes of
meth use in the
previous month; and
no mutually
monogamous
relationship with a
partner of the same
HIV status lasting
≥2 years

At 24-week follow-
up (post-
enrolment): * CM
participants were
somewhat more
likely to provide
urine samples
containing meth
than control
participants
(RR=1.21; 95%CI:
0.95, 1.54)
* CM participants
were significantly
more likely to report
weekly or more
frequent meth use
and use of more
than eight quarters
of meth during the
intervention and
post-intervention
periods (RR=1.76;
95%CI: 1.13, 2.73
and RR=3.02;
95%CI: 1.47, 6.23,
respectively)
meaning that CM is
not likely to have a
large, sustained
effect on meth use
* CM participants
were less likely than
control participants
to report non-
concordant CAI
during the
subsequent 24-week
follow-up period
(RR=0.851 95%
CI: 0.21, 1.25)

Reback et al.
(2010),
Fletcher
and
Reback
(2013)^,
Fletcher
et al.
(2014)#

CM or control
condition;
participants in the
CM condition
earned points
(redeemable at an
onsite store) for
completing the
targeted health-
promoting
behaviors and for
drug/alcohol
abstinence; twice
weekly urine tests
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Attendance in a
minimum of three
groups or counseling
sessions; ≥18 years;
substance-
dependent based on
DSM-IV; non-
treatment-seeking;
homeless; self-
reporting sex with a
man in the previous
year; and understand
the consent forms

At 52-week follow-
up (post-
enrolment): *
Participants in the
CM condition
achieved greater
reductions in meth
use and greater
increases in health-
promoting
behaviors
(P < 0.01)
* Reductions in
substance use were
maintained to 9-
and 12-month
follow-up
evaluations
(P < 0.05)
At 52-week follow-
up^ (post-
enrolment): *
Individuals with
ASPD provided
more meth-negative
urine samples than
participants without
ASPD (P < 0.05)
* Participants with
ASPD earned fewer
vouchers for health-

(continued on next page)
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Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

promoting/
prosocial behaviors
than participants
without ASPD
(P < 0.01)
* Participants with
ASPD displayed
superior meth
abstinence
outcomes regardless
of CM schedule
At 52-week follow-
up# (post-
enrolment): *
Participants who
used meth during
the intervention
exhibited less time
between voucher
redemptions than
individuals who
achieved abstinence
from meth
(RR=0.66; 95% CI:
0.44,0.99)
* Voucher
redemption logs
may be cost-
effective and
unobtrusive tools
for measuring study
participants'
tendency to delay
gratification

Colfax et al.
(2011)

Daily oral
Mirtazapine
(30mg) or
placebo; both
arms included 30-
minute weekly
substance use
counseling; 12
weeks; weekly
urine samples
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
meth dependence
based on DSM-IV;
interest in reducing
or ceasing meth use;
18-60 years; self-
reported anal sex
with men in the past
3 months while using
meth; meth
metabolite–positive
urine test result at
screening; no acute
medical or
psychiatric illness; no
current major
depression disorder;
history of
antidepressant use
within the past 4
weeks; and CD4 cell
count over 200/μL
(for
HIV+participants)

At week 12 (end of
treatment):
* Intervention was
associated with
decreases in sexual
risk including
number of male
partners (P= 0.04),
number of male
partners with whom
meth was used
(P= .009), episodes
of CRAI
(P= 0.003), and
CIAI (P= 0.001)
* There were no
serious adverse
events related to
study drug or
significant
differences in
adverse events by
arm (P= 0.99)
*The addition of
mirtazapine to
substance use
counseling
decreased meth use
among active users
(RR=0.57; 95% CI,
0.35-0.93) despite
low to moderate
medication
adherence.

Wu et al.
(2011)

Seven 90-minute-
session couple-
based
intervention using
experienced
facilitators;

Inclusion Criteria:
≥18 years; having a
primary main male
partner; self-identify
as African American
and/or black; having

At week 8 (end of
treatment)
* Participants
reported
significantly less
meth use

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

had condomless anal
intercourse with a
man who is a non-
main partner in the
past 60 days; meth
use at least once in
the past 60 days; not
being either in or
seeking drug
treatment; identify
each other as their
main partner; and
not newly diagnosed
as HIV- positive
within the last 6
months

(P < 0.001), any
illicit drug use
(P < 0.01), and
number of illicit
drugs
used(P < 0.01) *
Participants
reported
significantly fewer
sexual partners,
fewer episodes of
condomless anal
intercourse
(P < 0.001), and
greater condom use
with their
main partner
(P < 0.001)

Landovitz
et al.
(2012)

HIV-uninfected
MSM reporting
recent meth use
initiated on
tenofovir/
emtricitabine-
based PEP; all
participants
began the
voucher-based
CM intervention
upon study entry;
thrice weekly
urine visits
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion criteria:
Self-identifying as
MSM; ≥18 years;
HIV-; self-reporting
meth use within the
previous month; CAI
with an HIV+ or
HIV-serostatus-
unknown partner in
the previous 90 days

At 13-week follow-
up (post-
enrolment): *Meth
abstinence during
CM treatment
increased PEP
adherence per clean
urine toxicology
sample provided,
and increased the
odds of PEP course
completion (OR:
1.17, 95% CI:
1.04–1.31)
* PEP, when
combined with CM,
is safe, feasible, and
acceptable as an
HIV prevention
strategy in meth-
using MSM * Meth
abstinence during
CM treatment
increased PEP
adherence and
increased the odds
of PEP course
completion
* Average number
of days of Meth use
(P < 0.001),
average number of
uses per day
(P < 0.001), and
money spent on
meth (P < 0.05)
decreased
significantly.
Moreover, meth-
free urine samples
increased
(P < 0.05)
significantly
* Participants
reported
significantly fewer
mean episodes of
CAI (P=0.05) and
number of sex
partners decreased
significantly
(P < 0.05)
* Prevalence and 3-
month incidence
rates of syphilis,
rectal gonorrhea,
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Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

pharyngeal
gonorrhea, and
rectal chlamydia
were high in
contrast with
reported decreases
in sexual risk
behavior

Mimiaga et al.
(2012)

Project IMPACT
intervention (10
sessions 10
sessions of
behavioral
activation with
integrated HIV
risk reduction
counseling,
approximately
50min each);
three assessment
visits
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion Criteria:
≥18 years; self-
reporting CAI with a
non-monogamous
male sexual partner
while concurrently
using crystal meth in
the past 3 months;
and HIV-

At 26-week follow-
up (post-
enrolment): *
Significant decrease
over time in the
number of crystal
meth episodes in the
previous 3 months
(P < 0.0001) and
the number of days
of crystal meth use
in the past month
(P= 0.010) * Mean
CAI episodes
decreased
significantly
(P= 0.0015)
* Statistically
significant
reductions in
depressive
symptoms and poly-
substance use
(P < 0.05)
* Adding behavioral
activation to risk
reduction
counseling for meth
using MSM with
problematic crystal
meth use may be
beneficial

Reback et al.
(2012)

Two-week test-
messaging
intervention
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion Criteria:
identifying as male;
18-65 years; CAI
with a non-primary
male partner in the
previous two
months; used meth in
the previous two
months; not
currently in or
seeking drug
treatment; HIV-;
current resident of
Los Angeles County
not planning to move
in the next five
months; agreeing to
comply with study
procedures; willing
to participate in a
two-week text-
messaging
intervention.

At 8-week follow-
up (post-
enrolment): *
Significant
decreases in
frequency of meth
use (P < 0.01) and
unprotected sex
while on meth
(P < 0.01) and a
significant increase
in self-reported
abstinence from
meth use
(P < 0.001) *
Significant
reductions in CAI
with HIV+partner
(P < 0.01)
* Significant
reductions in CRAI,
and CIAI with HIV-
partners (P < 0.05)
* Text messaging is
a promising
intervention for
reaching and
changing HIV high-
risk behaviors
among out-of-
treatment, meth
using MSM

Zule et al.
(2012)

A single-session
motivational

Inclusion criteria:
≥18 years; self-

At 8-week follow-
up (post-

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

interviewing (MI)
intervention;
eight sections
taking an average
of 55minutes that
reviewed patterns
of meth use and
sexual behavior,
enhanced
motivation to
change and
developed a plan
for change
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

reporting meth use at
least twice in the
previous two
months; and self-
reporting CAI with a
non-primary male
partner in the
previous two months

enrolment): *
Reductions in meth
use (P= 0.023) and
number of sex
partners
(P=0.037) during
the last 2 months
* Significant
reduction in CAI
(P=0.013) and
self-reported CAI at
last sex with a non-
primary partner
(P=0.001)
* A single-session
MI intervention may
be beneficial in
reducing meth use
and sexual risk
among meth using
MSM

Carrico et al.
(2014)

Stonewall Project
model using the
following
management
strategies
Stonewall Project
model include:
(1) transitioning
to less potent
modes of meth
administration;
(2) promoting
self-care
strategies while
using meth; (3)
delivering
education about
safer injection
practices
Setting:
Outpatient; and
4) delivering
sexual risk-
reduction
interventions
Design/Location:
Pre-Post (No
control group)/
USA

Inclusion criteria:
Meth-using MSM
receiving treatment
at the Stonewall
Project who provided
consent

At 52-week follow-
up (post-
enrolment): *
Participants in study
1 reported
reductions in
cocaine/crack use
(IRR=0.54; 95%
CI: 0.32, 0.91),
increases in
cannabis use
(IRR=1.46; 95%
CI: 1.02, 2.09) but
not in meth use
(P > 0.05)
* Study 2
participants
reported reductions
in meth use over the
6-months follow-up
(IRR=0.71; 95%
CI: 0.52, 0.96)
* Study 2
participants
reported reductions
in number of anal
sex partners
(IRR=0.45; 95%
CI: 0.27,0.73) as
well as decreased
odds of receptive
anal sex
(IRR=0.53; 95%
CI: 0.30, 0.94) while
using meth over the
6-months follow-up
* Clients may
reduce stimulant
use and
concomitant sexual
risk-taking behavior
during harm
reduction substance
abuse treatment

Lyons et al.
(2014)

“C-TALK”
intervention; 10
small-group
sessions of 1.5 hr
each, led by
either MSM peers
who were former
stimulant users
(two facilitators)

Inclusion criteria:
Men who reported
using stimulants
before or during
condomless anal
intercourse in the
previous 6 months

At 12-week follow-
up (post-
enrolment):
* Significant
declines were seen
between baseline
and follow-up in
both meth use
(P < 0.001) and
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Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

or an MSM drug
and alcohol
counselor (one
facilitator).
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
USA

CAI while using
meth (P < 0.02)
* 40% of the sample
reported
no stimulant use in
the 3-month follow-
up period

Parsons et al.
(2014)

Four sessions of
MI or four
sessions of
content-matched
education;
Participants were
followed every
three months for
one year;
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Young gay and
bisexual men;
residing in the New
York City
metropolitan area;
18–29 years; self-
reporting as HIV-;
and at least five days
of drug use and at
least one incident of
CAI with a high-risk
male partner in the
last 90 days

At 52-week follow-
up (post-
enrolment):
* Significant
reductions in any
meth use over time
* Young gbMSM in
the MI condition
were less likely to
use drugs
(P < 0.01) and
engage in CAI
(P < 0.01) than
those in the
education condition
* Significant
reductions in CAI
(P < 0.001)
* Findings support
the utility of MI,
compared to a
content-matched
education
condition, to
significantly reduce
both CAI and drug
use among YGBM

Reback and
Shoptaw
(2014)

Study 1: Four
treatment
conditions: CM,
standard CBT, a
combination of
standard
CBT+CM, or the
GCBT
intervention
Study 2: Two
treatment
conditions: the
GCBT
intervention or a
gay-specific social
support therapy
(GSST)
intervention.
Study 3: All
participants
received the
modified GCBT
intervention and
a low-cost CM
intervention.
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Self-identified
gbMSM; 18-65 years;
seeking treatment for
meth abuse; no
psychiatric or
medical conditions
that precluded safe
study participation;
and ability to comply
with study
requirements

At 26-week follow-
up (post-
enrolment):
* Modified
GCBT+CM
produced
significantly fewer
consecutive weeks
of meth abstinence
at the end of
treatment and fewer
male sexual
partners at 26 weeks
follow-up than the
first trial
of GCBT (P < 0.05)
* Modified
GCBT+CM
produced greater
effects in reducing
the number of male
sexual partners
(P < 0.01)
* The original GCBT
produced more and
mostly short-term
beneficial drug use
outcomes, though
sexual behavior
changes consistently
favored the
modified
GCBT+CM
* Most benefits are
retained with the
modified
GCBT+CM

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

intervention
* The modified
GCBT brought about
greater reductions
in the number of
male sexual
partners, but all
GCBT conditions
reduced CAI at
similar levels.

Santos et al.
(2014)

Brief Personalized
Cognitive
Counseling
intervention with
rapid HIV testing
or to rapid HIV
testing only
control; followed
over 6 months.
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Reporting no more
than episodic use
(defined as less than
weekly use) within
two hours before/
during sex of one of
the following target
sub- stances
previously identified
as drivers of HIV risk
among MSM: meth,
cocaine/crack, amyl
nitrite (“poppers”),
and binge-drinking

At 26-week follow-
up (post-
enrolment):
* No reduction in
any meth use
(RR=0.72; 95% CI:
0.36,1.42)
* Personalized
Cognitive
Counseling was
associated with
significant
reductions in
number of CAI
events while under
the influence of
meth (RR=0.26;
95% CI=0.08,
0.84)

Carrico et al.
(2015)a

ARTEMIS: 5
individual
sessions targeting
positive affect
regulation; CM:
12 weeks of thrice
weekly urine
visits; After
completing 4
weeks of a 12-
week CM
program,
participants were
randomized to
receive
ARTEMIS+CM
or CM-only.
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Self-identify as male;
report having anal
sex with a man in the
past year; and report
using meth at least
weekly on average
during the 3 months
prior to CM

At 26-week follow-
up (post-
enrolment):
* Participants in
ARTEMIS+CM
reported modest
increases in positive
affect at two-month
post-randomization
(P < 0.05), but
these were
not maintained
through the 6-
month follow-up
(P > 0.05)
* Participants in
CM-only reported
significant
reductions in
negative affect
immediately at two-
month post-
randomization
(P < 0.05) that
were not
maintained through
the 6-month follow-
up (P > 0.05)
* No significant
concurrent effects
on stimulant use or
sexual risk taking
were observed over
time (P > 0.05).

Carrico et al.
(2015)b

Expressive
writing, neutral
writing; 7
individual 20-min
sessions
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Self-identify as male;
report having anal
sex with a man in the
past year; diagnosed
with HIV for at least
3 months; and report
using meth in the
past 30 days

At 13-week follow-
up (post-
enrolment):
* Expressive writing
reduced meth use at
4 weeks, but not 13
weeks
* Those in the RAP
intervention
reported significant
reductions in the
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Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

frequency of meth
use immediately
following the 1-
month RAP
intervention period
(P < 0.01)
* Attention-control
participants
reported significant
decreases in HIV-
related traumatic
stress while RAP
intervention
participants
reported no
significant changes
* RAP participants
reported significant
decreases in the
number of HIV
transmission risk
partners while using
methamphetamine.

Santos et al.
(2016)

50mg Naltrexone
or placebo for 8
weeks for
targeted
administration;
Substance use
counseling and
behavioral
assessments were
conducted every 2
weeks.
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria:
Active meth use (at
least twice per
month) and binge-
drinking (at least
weekly); AI with men
in past 3 months
while under the
influence of meth or
alcohol; interest in
reducing or stopping
their meth use and
binge drinking;
18–70 years; no
acute medical or
psychiatric illnesses;
no known allergy or
adverse reaction to
naltrexone, no
current opioid use or
dependence; D4
count > 200 in
HIV+participants;
and no dependence
on alcohol or meth

At 8-week follow-
up (post-
enrolment):
* In frequent meth
user, naltrexone was
associated with
reductions in meth
using days
(IRR=0.78; 95%
CI: 0.62,0.99) and
binge-drinking days
(IRR=0.72; 95%
CI: 0.54, 0.97)
reductions.
* Naltrexone
participants had
greater
reductions in
serodiscordant
receptive anal
intercourse
(IRR=0.15; 95%
CI: 0.05, 0.42) and
serodiscordant
condomless
receptive anal
intercourse
(IRR=0.11; 95%
CI: 0.03, 0.37)
* Targeted
naltrexone is a
feasible, acceptable,
and tolerable
intervention
strategy for
nondependent
meth-using and
binge-drinking
MSM.

Lea et al.
(2017)

gbMSM receiving
treatment for
meth use from a
Substance
Support Service
were interviewed
at treatment
commencement,
4 sessions (follow-
up 1) and 8
sessions (follow-
up 2) completing

Inclusion criteria:
Self-identifying as
gay or bisexual; ≥18
years; seeking
treatment for meth
use; meth listed as
the principal drug of
concern in their
client records;
English language
proficiency; and

At 1-week follow-
up (post-
enrolment):
* Significant
reduction in the
median days of
meth use
(P= 0.001)
* Significant
reduction in the
proportion of
participants

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

measures of meth
use and
dependence,
other substance
use, injecting risk
practices,
psychological
distress, and
quality of life
Setting:
Outpatient
Design/Location:
Pre-Post (No
control group)/
Australia

providing informed
consent

reporting meth
dependence
(P < 0.001)
* Significant
reductions in
psychological
distress, and
significant
improvements in
quality of life
(P < 0.001)
* Clients showed
reductions in meth
use and improved
psychosocial
functioning over
time, demonstrating
the potential
effectiveness of a
LGBTI-specific
treatment service.

Nyamathi
et al.
(2017)

A Nurse Case
Management Plus
Contingency
Management or a
Standard
Education Plus
Contingency
Management
program; 20 to
30-minute
sessions delivered
by G/B
community peers
individually or
group-based;
aimed at
promoting
strategies to
reduce risk of
hepatitis and HIV;
16 weeks; thrice
weekly urine
visits
Setting:
Outpatient
Design/Location:
RCT/USA

Inclusion criteria: 18-
46 years; being
homeless; stimulant
use within the past 3
months; and no
participation in
substance abuse
treatment in the past
30 days

At 34-week follow-
up (post-
enrolment):
* Regardless of
group assignment,
significant and
clinically relevant
reductions were
observed in meth
use (P= 0.001)
* Significant linear
decline in reporting
multiple partners
(P=0.001) in all
groups

Reback and
Fletcher,
2017

Individual
sessions were
offered at 30, 60
and 90-day time-
points;
participants
received $5 gift
cards for each
individual or
group session
attended up to a
maximum of $50.
Setting:
Outpatient
Design/Location:
Pre-post/USA

Inclusion criteria:
self-identified male;
reporting sex with
another male in the
past year; and self-
reporting use of any
substance in past
year

At 12-week follow-
up (post-
enrolment):
* Marginally
significant
reduction in meth
use (AOR=0.83;
P= 0.061)
* Significant
reduction in sexual
risk behaviors
including: sex while
high or drunk, HIV
serodiscordant CAI
and HIV
serodiscordant
partner (both
p=<0.01) and CAI
(p<0.001).

Coffin et al.
(2018)

3 monthly
intramuscular
injections of
naltrexone
380mg (extended
release) or
placebo for 12

Inclusion criteria:
Meth-dependent;
willingness to quit;
18–65 years; anal sex
with men while
under the influence
of meth (L6M); no

At 12-week follow-
up (post-
enrolment):
* Similar reduction
in meth-positive
urines in naltrexone
and placebo groups
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Shoptaw et al., 2006, 2008; Shoptaw et al., 2005) with samples of be-
tween 12.5%–64.4% reporting injecting; the remaining studies did not
report on injection status. Seventeen studies measured and reported on
polysubstance use, including studies that reported on the use of co-
caine, alcohol, cannabis, and ecstasy (Carrico et al., 2014; Das et al.,
2010; Fletcher et al., 2014; Fletcher and Reback, 2013; Landovitz et al.,
2012; Lea et al., 2017; Lyons et al., 2014; Menza et al., 2010; Mimiaga
et al., 2012; Nyamathi et al., 2017; Parsons et al., 2014; Reback et al.,
2010; Santos et al., 2016, 2014; Shoptaw et al., 2008; Wu et al., 2011;
Zule et al., 2012); the remaining eleven did not provide information on
polysubstance use (Carrico et al., 2015a, b; Coffin et al., 2018; Colfax
et al., 2011; McElhiney et al., 2009; Reback and Fletcher, 2017; Reback
et al., 2012; Reback and Shoptaw, 2014; Shoptaw et al., 2006, 2005;
Strona et al., 2006).

4.3. Study quality

Of the 16 RCTs, four were assessed as having a low risk of bias
(Coffin et al., 2018; Colfax et al., 2011; Menza et al., 2010; Santos et al.,
2016) with the remaining having either an unclear or high risk of bias.
Of the 12 non-randomized pre-post studies, all were assessed as mod-
erate quality (i.e., no ‘fatal flaw’ was observed, but some risk of bias was
present). See supplemental Tables 3 and 4 for full details.

4.4. Measurement of MA use

Four studies reported measuring MA use through a urinalysis for
methamphetamines via direct observation (e.g., a research assistant)
(Menza et al., 2010; Shoptaw et al., 2006, 2005; Strona et al., 2006),
while 15 studies used urinalysis without reporting on direct observation
(Carrico et al., 2014, 2015a; Carrico et al., 2015b; Coffin et al., 2018;
Colfax et al., 2011; Das et al., 2010; Fletcher et al., 2014; Fletcher and
Reback, 2013; Landovitz et al., 2012; McElhiney et al., 2009; Nyamathi
et al., 2017; Reback et al., 2012, 2010; Reback and Shoptaw, 2014;
Shoptaw et al., 2008). The remaining nine studies used self-reported
measures of MA use (Lea et al., 2017; Lyons et al., 2014; Mimiaga et al.,
2012; Parsons et al., 2014; Reback and Fletcher, 2017; Santos et al.,
2016, 2014; Wu et al., 2011; Zule et al., 2012).

5. Interventions and effects

Twenty-two of the 28 studies reported a statistically significant ef-
fect on one or more MA-related outcomes (Carrico et al., 2014, 2015b;
Colfax et al., 2011; Fletcher et al., 2014; Fletcher and Reback, 2013;
Landovitz et al., 2012; Lea et al., 2017; Lyons et al., 2014; Mimiaga
et al., 2012; Nyamathi et al., 2017; Parsons et al., 2014; Reback and
Fletcher, 2017; Reback et al., 2012, 2010; Reback and Shoptaw, 2014;
Santos et al., 2016, 2014; Shoptaw et al., 2008, 2005; Strona et al.,
2006; Wu et al., 2011; Zule et al., 2012). Among the 23 studies that
included measures of sexual health-related outcomes, 18 reported a
statistically significant effect on one or more sexual health-related
outcomes such as having sex while under the influence of drugs or
engaging in condomless anal intercourse (CAI) (Carrico et al., 2014;
Colfax et al., 2011; Landovitz et al., 2012; Lyons et al., 2014; Menza
et al., 2010; Mimiaga et al., 2012; Nyamathi et al., 2017; Parsons et al.,
2014; Reback and Fletcher, 2017; Reback et al., 2012; Reback and
Shoptaw, 2014; Santos et al., 2016, 2014; Shoptaw et al., 2008, 2005;
Strona et al., 2006; Wu et al., 2011; Zule et al., 2012). Of those, 15
reported a concurrent effect on both MA and sexual health-related
outcomes (Carrico et al., 2014; Colfax et al., 2011; Landovitz et al.,
2012; Lyons et al., 2014; Mimiaga et al., 2012; Nyamathi et al., 2017;
Parsons et al., 2014; Reback and Fletcher, 2017; Reback et al., 2012;
Santos et al., 2016; Shoptaw et al., 2008, 2005; Strona et al., 2006; Wu
et al., 2011; Zule et al., 2012). Of the 28 studies, all assessed out-patient
interventions in the following intervention categories: (i) pharmacolo-
gical (n=5); (ii) psychosocial (n= 22); and (iii) harm reduction (n=
1).1 Further details regarding the characteristics of interventions, in-
cluding significant and other main findings, are reported above in
Table 4. Supplemental Table 5 summarizes the evidence of efficacy by
intervention modality.

5.1. Pharmacological interventions

Clinical care guidelines developed to address MA dependence gen-
erally acknowledge that there are no evidence-based pharmaceutical
treatments available that would be equivalent to treatments for opioid
use disorder (e.g., methadone) (Hill, 2015). As such, there are currently
no widely accepted pharmacological treatments for MA use (Ciketic
et al., 2012; Morely et al., 2017), despite increasing trial data involving
a variety of treatments, including dopamine agonists, antagonists and
psychostimulants.
Four RCTs assessed pharmacological interventions against placebo.

Das et al. (2010) provided participants with a once-daily dose of Bu-
propion (atypical antidepressant, agonist) and weekly substance use
counseling sessions; no difference was reported between the bupropion
and placebo arms for both MA use and median number of sexual
partners after 12-weeks of treatment. Colfax et al. (2011) combined
Mirtazapine (atypical antidepressant, agonist) with 30-minute weekly
substance use counseling sessions for 12-weeks and found a decrease in
MA use despite sub-optimal adherence to the medication. The study
condition was also associated with decreases in sexual risk behavior,
including the number of partners and episodes of CRAI and CIAI (Colfax
et al., 2011). Santos et al. (2016) provided participants with ‘on-de-
mand’ naltrexone (antagonist) (e.g., during cravings or in anticipation
of MA use) and substance use counseling every 2-weeks. At 8-week
follow-up, naltrexone was associated with significant sexual risk re-
ductions, including reductions in sero-discordant receptive anal

Table 4 (continued)

Author (year) Intervention
description

Inclusion/Exclusion
Criteria

Main Findings

weeks; weekly
urine visits and
30-minute
substance use
counseling using
cognitive
behavioral
therapy and
motivational
interviewing
Setting:
Outpatient
Design/Location:
RCT/USA

acute medical or
psychiatric illnesses;
no current opioid use
or dependence; CD4
count > 200 in
HIV+participants;
and no known
intolerance or
hypersensitivity to
naltrexone

(IRR)= 0.95, 95%
(CI)= 0.76–1.20.
* Sexual risk
behaviors declined
similarly in both
arms (all
P > 0.05).
* No serious adverse
events in both
groups
* Extended-release
naltrexone does not
appear to reduce
meth use or sexual
risk behaviors
among meth-
dependent MSM

* Abbreviations: CBT: Cognitive–Behavioral Therapy; CM: Contingency
Management; GCBT: Gay-Specific Cognitive–Behavioral Therapy; GSST: Gay-
Specific Social Support Therapy; MI: Motivational Interviewing; PROP: Positive
Reinforcement Opportunity Project; gbMSM: gay, bisexual and other men who
have sex with men; CAI: Condomless Anal Intercourse; CRAI: Condomless
Receptive Anal Intercourse; CIAI: Condomless Insertive Anal Intercourse; PEP:
Post Exposure Prophylaxis; RCT: Randomized Controlled Trial; IRR: Incidence
Rate Ratio; RR: Rate Ratio; LM: Last month; CI: Confidence Interval; P: P-value.

1 If an intervention required that participants agree to abstinence from MA
use, ‘Willingness to quit required’ was assessed as a feature of the intervention
(e.g., Yes). If an intervention did not require a participant to remain abstinent,
it was assessed as ‘No’. If the authors did not include information about whether
or not study participants were required to agree to abstinence it was assessed as
‘Not Reported’ (NR).
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Table 5
Differential effects of meth treatment interventions among MSM by social positioning.

Characteristic Differential intervention effects by social positioning

Sexual identity * Seventeen studies reported sample compositions that included measures of sexual identity, including: seven studies reporting the inclusion of
gay and bisexual men (Shoptaw et al., 2005; Strona et al., 2006; Shoptaw et al., 2008; Parsons et al., 2014; Reback et al., 2012; Lea et al., 2017;
Nyamathi et al., 2017)
* Seven studies reporting the inclusion of gay, bisexual, straight and other men (e.g., queer, unsure, not gay) (Landovitz et al., 2012; Wu et al.,
2011; Menza et al., 2010; Carrico et al., 2014; Zule et al., 2012; Mimiaga et al., 2012; Reback and Fletcher, 2017); two studies reporting the
inclusion of men described as ‘mostly gay’ (Carrico et al., 2015b, a) and one study reporting that it included ‘some gay men’ (McElhiney et al.,
2009)
* Seven studies used behavioural measures in place of identity measures (e.g., self-reported anal sex with men) (Shoptaw et al., 2006; Das et al.,
2010; Reback et al., 2010; Colfax et al., 2011; Fletcher et al., 2014; Lyons et al., 2014; Santos et al., 2016); The remaining four studies did not
provide details on the sexual identity of participants (Fletcher and Reback, 2013; Reback and Shoptaw, 2014; Santos et al., 2014; Coffin et al.,
2018)
* None of the studies reported on differential effects based on sexual identity.

Gender identity * Three studies measured participant gender identity and reported enrolling transgender participants (Nyamathi et al., 2017; Carrico et al., 2014;
Coffin et al., 2018), though these were small proportions of the study samples, including two of 211 participants (Carrico et al., 2014).
* Nyamathi et al. (Nyamathi et al., 2017) enrolled 29 transgender participants but excluded these participants from the analysis.
* Coffin et al. (Coffin et al., 2018) enrolled 4 transgender participants in their sample of 100, differential effects were not discussed.

HIV status * Three studies reported samples that were HIV negative (Landovitz et al., 2012; Mimiaga et al., 2012; Parsons et al., 2014) and one study did not
measure or report participant serostatus (Santos et al., 2014).
* One study was comprised exclusively of HIV-positive individuals (Carrico et al., 2015b), four studies included a sample of > 75% HIV positive
(Shoptaw et al., 2006; McElhiney et al., 2009; Wu et al., 2011; Lyons et al., 2014), ten of 50-75% HIV positive (Shoptaw et al., 2005; Strona et al.,
2006; Shoptaw et al., 2008; Menza et al., 2010; Colfax et al., 2011; Reback et al., 2012; Carrico et al., 2014; Reback and Shoptaw, 2014; Lea et al.,
2017; Coffin et al., 2018), seven of 25-49% HIV positive (Das et al., 2010; Reback et al., 2010; Zule et al., 2012; Fletcher and Reback, 2013;
Fletcher et al., 2014; Carrico et al., 2015a; Santos et al., 2016) and two of < 25% HIV positive (Nyamathi et al., 2017; Reback and Fletcher,
2017).
* Menza et al. (Menza et al., 2010) reported that HIV-positive participants were more likely to attend the 24-week follow-up appointment than
HIV-negative participants and the authors attributed this effect to HIV-positive participants being more likely to recognize MA use as being
‘problematic’ and/or attributing their positive HIV seroprevalence to MA use.
* Shoptaw et al. (Shoptaw et al., 2008) reported that those participants using MA had a higher prevalence of HIV rates than those who reported
the use of other psychoactive substances (e.g., alcohol, cocaine).
* Nyamathi et al. (Nyamathi et al., 2017) reported that HIV-positive participants were more likely to report MA use and multiple sexual partners
at 16- and 32-week follow-up than HIV-negative participants.
* Reback et al. (Reback et al., 2010) reported that HIV-positive participants completed more ‘health-promoting’ behavior associated with the
intervention, while HIV-negative participants were more likely to abstain from MA use during the 32-week intervention.
* Reback et al. (Reback et al., 2012) measured and reported differential effects based on the serostatus of the participants’ primary partner; the
findings indicated that participants with an HIV-negative primary partner reduced all sexual risk behavior measured, while those with an HIV-
positive primary partner reported being more likely to engage in serosorting (i.e., fewer incidents of CRAI and more incidents of CIAI).

Socioeconomic status * Twenty-five studies assessed one or more measures of socioeconomic status, including educational attainment (Shoptaw et al., 2005; Landovitz
et al., 2012; Das et al., 2010; Colfax et al., 2011; Wu et al., 2011; Fletcher and Reback, 2013; Carrico et al., 2015a; Nyamathi et al., 2017; Carrico
et al., 2014; Shoptaw et al., 2008; Zule et al., 2012; Mimiaga et al., 2012; Santos et al., 2014; McElhiney et al., 2009; Santos et al., 2016; Reback
et al., 2012; Parsons et al., 2014; Menza et al., 2010; Reback and Fletcher, 2017; Coffin et al., 2018), employment status (Das et al., 2010; Colfax
et al., 2011; Wu et al., 2011; Carrico et al., 2015b, a; Carrico et al., 2014; Lyons et al., 2014; Zule et al., 2012; Nyamathi et al., 2017; Mimiaga
et al., 2012; Santos et al., 2014, 2016; McElhiney et al., 2009; Reback et al., 2012; Lea et al., 2017; Menza et al., 2010; Coffin et al., 2018) and
income (Landovitz et al., 2012; Das et al., 2010; Colfax et al., 2011; Wu et al., 2011; Lyons et al., 2014; Shoptaw et al., 2008; Zule et al., 2012;
Mimiaga et al., 2012; Santos et al., 2014, 2016; Reback et al., 2012; Parsons et al., 2014; Menza et al., 2010; Lea et al., 2017; Coffin et al., 2018).
* Three studies did not measure or report on socio-economic status (Shoptaw et al., 2006; Strona et al., 2006; Reback and Shoptaw, 2014).
* None of the studies reported on differential effects of interventions by socioeconomic status.

Ethno-racial characteristics * Of the studies from the USA, 15 studies reported sample compositions with > 50% White/Caucasian participants (Shoptaw et al., 2005, 2008;
McElhiney et al., 2009; Das et al., 2010; Menza et al., 2010; Reback et al., 2010; Colfax et al., 2011; Landovitz et al., 2012; Mimiaga et al., 2012;
Fletcher and Reback, 2013; Carrico et al., 2014; Fletcher et al., 2014; Reback and Shoptaw, 2014; Carrico et al., 2015a; Coffin et al., 2018) and
three with > 50% Black/African American participants (Wu et al., 2011; Zule et al., 2012; Lyons et al., 2014).
* The study from Australia (Lea et al., 2017) reported a sample composition of 69.3% of participants being ‘Australian’ with the remaining
unreported, though it is mentioned that three participants identified as ‘Aboriginal and/or Torres Strait Islander’.
* The remaining studies were comprised of over 30% Latino participants (Reback et al., 2012), White participants (Parsons et al., 2014; Santos
et al., 2014; Carrico et al., 2015b; Santos et al., 2016; Reback and Fletcher, 2017) or White and African American participants (Nyamathi et al.,
2017).
* Two studies did not report the ethno-racial characteristics of their study samples (Shoptaw et al., 2006; Strona et al., 2006).
* Reback et al. (Reback et al., 2010) reported that Caucasian men were more likely to complete the targeted ‘health-promoting’ behaviour and
were also more likely to completely abstain from substance use when compared with African American and Latino participants. They also
reported that Latino men in the CM condition showed no difference when compared with the control conditions, whereas Caucasian men showed
an increase in targeted behaviors (e.g., reduction in sexual risk, increased MA abstinence). The authors hypothesize that this difference may be
attributed to language difficulties and fear or distrust based upon the immigration status of Latino participants.
* Nyamathi et al. (Nyamathi et al., 2017) reported that participants classified as ‘other’ ethnicity (i.e., ethno-racial identities other than the
categories of White, Black, Hispanic or ‘mixed’) were less likely to report both having a regular health care provider and MA use during
intervention follow up, and the authors highlight how this combination does not correspond to previous literature in this area.
* Parsons et al. (Parsons et al., 2014) described how their study composition, comprising 60% men of color may have increased the magnitude of
the intervention effect size in a favourable direction, including reduced CAI and substance use.
* Finally, in discussing study findings, four studies indicated that ethnicity may have impacted intervention efficacy, but did not provide a
hypothesis as to why this occurred (e.g., theoretical mechanisms or pathways) (Shoptaw et al., 2005; Wu et al., 2011; Lyons et al., 2014; Zule
et al., 2012).

Age * Twenty-two studies reported the sample mean age and provided the standard deviation (Shoptaw et al., 2005, 2008; McElhiney et al., 2009; Das
et al., 2010; Reback et al., 2010; Colfax et al., 2011; Wu et al., 2011; Landovitz et al., 2012; Mimiaga et al., 2012; Reback et al., 2012; Zule et al.,
2012; Fletcher and Reback, 2013; Carrico et al., 2014; Lyons et al., 2014; Reback and Shoptaw, 2014; Santos et al., 2014; Carrico et al., 2015b, a;
Santos et al., 2016; Reback and Fletcher, 2017; Nyamathi et al., 2017; Coffin et al., 2018).
* Three studies reported the sample’s median age (Fletcher et al., 2014; Menza et al., 2010; Lea et al., 2017), with one also providing the sample

(continued on next page)
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intercourse and sero-discordant CRAI (compared with placebo) and
among some participants was associated with a reduction in MA use.
Coffin et al. (2018) found that extended-release naltrexone was not
associated with reductions in either MA use or sexual risk behaviors
among MSM.
McElhiney et al. (2009) conducted a pre-post study (no control) to

assess Provigil (modafinil) for 12-weeks, followed by 4-weeks of pla-
cebo, combined throughout with 1–2 weekly sessions of cognitive be-
havioral therapy. The authors suggest that these preliminary pilot data
indicate modafinil may be useful for MA users who are actively redu-
cing/tapering their MA use; sexual health outcomes were not assessed.

5.2. Psychosocial interventions

5.2.1. Motivational interviewing
Motivational Interviewing (MI) has been defined as ‘a collaborative,

person-centered form of guiding to elicit and strengthen motivation for
change’ (Miller and Rollnick, 2009). Broadly, MI is an approach to
counseling that centers on an individual’s internal motivations to
change a behavior by building upon the information patients provide
about their willingness to change and by focusing discussion on what
would be needed to make those changes.
Parsons et al. (2014) randomized participants into four sessions of

MI or ‘content-matched’ education among young MSM. At 52-week
follow-up, participants in both conditions reported a reduction in MA
use, while participants in the MI condition were less likely to engage in
CAI.
Zule et al. (2012) used a pre-post study design to assess a single-

session MI intervention among an ‘out-of-treatment’ sample of MSM
who use MA, and participants were assessed with a follow-up interview
two months later. The intervention was associated with a decrease in
MA use, as well as the frequency of condomless anal intercourse,
leading the authors to suggest single-session MI interventions may be
helpful in settings where multi-session interventions are not feasible.
5.2.2 Contingency Management Interventions. Contingency

Management (CM) is based on an approach in which positive re-
inforcements (e.g., monetary or other rewards) are used to reinforce a
specified behavior (Hill, 2015). In the treatment of substance use dis-
order, CM draws on four key operating principles (Higgins and Delaney,
1991): (1) the surveillance of substance use (e.g., via urinalysis) to
identify patterns of use, including abstinence; (2) the use of positive
reinforcements when abstinence from a substance occurs; (3) the loss of
reinforcements when substance use occurs; and (4) an emphasis on
reinforcements.
Eight RCTs assessed contingency management (CM) interventions.

Shoptaw et al. (2005) randomized participants to one of four treatment
conditions: standard cognitive behavioural therapy (CBT), CM, com-
bined CBT and CM, and a culturally tailored CBT (i.e., ‘gay-specific’ or
‘GCBT’). Study findings indicated a maximal reduction of MA use
within treatment conditions containing CM, whereas maximal reduc-
tions in CRAI was within the culturally tailored GCBT condition, but

only during the first four weeks of the treatment. Menza et al. (2010)
randomized participants to receive a CM intervention or referral to
community resources (i.e., counseling, treatment, and other outreach
services). Both conditions were comparably likely to provide urine
samples containing MA and report non-concordant CAI, and both study
conditions evidenced significant declines in CAI. However, during the
post-intervention follow-up, CM participants were more likely to pro-
vide urine samples containing MA and report more frequent MA use
during and post-intervention, leading the authors to conclude that CM
as a stand-alone is not likely to yield sustained effects on MA use.
Carrico et al. (2015a) randomized participants to a CM condition and a
CM plus an intervention targeting positive affect (e.g., experiencing
positive moods). Affective changes were not maintained, and no con-
current effects on stimulant use or sexual risk-taking were observed
over the 6-month follow-up. Nyamathi et al. (2017) conducted an RCT
with homeless gay and bisexual men to assess the impact of two ‘cul-
turally sensitive’ intervention programs on the reduction of substance
use and risky sexual behavior: a ‘Nurse Case Management Plus Con-
tingency Management’ (NCM+CM) and a ‘Standard Education Plus
Contingency Management’ (SE+CM) program. Both groups achieved a
significant reduction in MA use and a decline in reporting multiple
partners over time.
Three articles assessed a single intervention that randomized non-

treatment-seeking homeless MSM into a CM intervention in which
participants from both conditions could earn points for attending
scheduled study visits and participating in HIV prevention program
activities, while those in the CM condition also earned points for health-
promoting behavior, including drug/alcohol abstinence and a set of
pre-specified ‘complex behaviors’ ranging in scale from ‘low impact’
(e.g., scheduling a health care appointment) to ‘high impact’ (e.g.,
keeping a job for a month). None of these studies assessed sexual health
outcomes. Reback et al. (2010) found that participants in the study
condition achieved greater reductions in MA and alcohol use and
greater increases in health-promoting behavior than those in the control
condition. Fletcher and Reback (2013) identified how individuals with
an antisocial personality disorder (ASPD) achieved significantly higher
MA abstinence outcomes than their non-ASPD diagnosed counterparts;
however, individuals with ASPD displayed suboptimal outcomes in
achieving health-promoting behavior. Fletcher et al. (2014) identified
how those who used MA during the intervention exhibited less time
between voucher redemptions than individuals who were abstinent.
Reback and Shoptaw (2014) used meta-analysis to compare out-

comes from three trials of which two are reported separately in this
review (Shoptaw et al., 2005, 2008). The third trial comprised a pre-
post intervention in which participants received a shortened (24 ses-
sions versus 48) GCBT intervention and a lower-cost CM intervention.
At 26-week follow-up the modified GCBT+CM intervention was as-
sociated with more MA use among participants (compared with the
original GCBT intervention), but the shortened version resulted in
greater reductions in number of male sexual partners.
Three pre-post studies assessed CM interventions, each running for

Table 5 (continued)

Characteristic Differential intervention effects by social positioning

age range (Menza et al., 2010). One study focused specifically on ‘young’ (i.e., 18-29 years) men and only provided a sample age range (Parsons
et al., 2014).
* Two studies did not provide information on the composition of the sample by age (Shoptaw et al., 2006; Strona et al., 2006).
* Shoptaw et al. (2005) suggest that there may be differential intervention outcomes associated with a younger age that they did not have the
capacity to interrogate because their sample mean was 37 years (Shoptaw et al., 2005).
* The study focusing on young gbMSM who use MA argued that they did so because this population is disproportionately at risk for HIV (Parsons
et al., 2014).

Geography * Twenty-five studies were conducted in urban settings (Shoptaw et al., 2005, 2006; Strona et al., 2006; Shoptaw et al., 2008; McElhiney et al.,
2009; Menza et al., 2010; Reback et al., 2010; Colfax et al., 2011; Landovitz et al., 2012; Mimiaga et al., 2012; Reback et al., 2012; Zule et al.,
2012; Fletcher and Reback, 2013; Carrico et al., 2014; Fletcher et al., 2014; Parsons et al., 2014; Reback and Shoptaw, 2014; Santos et al., 2014;
Carrico et al., 2015b, a; Santos et al., 2016; Lea et al., 2017; Nyamathi et al., 2017; Reback and Fletcher, 2017; Coffin et al., 2018).
* Three studies did not include data on study setting (Das et al., 2010; Wu et al., 2011; Lyons et al., 2014).
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12-weeks. Both Shoptaw et al. (2006) and Strona et al. (2006) assessed
a ‘live’ intervention (the Positive Reinforcement Opportunity Project –
PROP, that had already been implemented prior to the study) in San
Francisco. Strona et al. (2006) found that of the urine samples collected
from PROP participants, most were negative for MA, thereby suggesting
that participants who continued to use MA while enrolled in PROP were
less likely to provide specimens after recent use. Nevertheless, PROP
participants reported a significant reduction in the number of sex
partners. Shoptaw et al. (2006) found that Clinical responses to CM in
PROP were similar to CM delivered in other substance use treatment
programs; sexual health outcomes were not assessed. Landovitz et al.
(2012) assessed a CM intervention among participants who reported a
recent high-risk sexual or injection drug exposure and who were sub-
sequently initiated on Post-Exposure Prophylaxis. MA use and the
number of sex partners decreased significantly, as well as reductions in
episodes of CAI.
5.2.3 Other Psychosocial Interventions. Three studies conducted

RCTs to assess ‘other’ psychosocial interventions, including those falling
under two broad umbrellas: cognitive therapy and behavioral therapy.
Broadly, these interventions aim to treat an individual in a way that
emphasizes the influence that both psychological factors and the
broader social environment have on a given risk behavior (e.g., drug-
and sexual-related risk behavior).
Santos et al. (2014) randomized participants into conditions con-

sisting of either a brief personalized cognitive counseling (PCC) inter-
vention with rapid HIV testing or only rapid HIV testing. At the 26-
month follow-up, there was no reduction in MA use, but those in the
PCC condition reported reductions in CAI while using MA. Carrico et al.
(2015b) randomized participants into either a 7-session, multi-
component resilient affective processing (RAP) intervention with ex-
pressive writing exercises regarding HIV-related stress versus a control
that focused on writing exercises regarding ‘neutral’ topics. Those in the
study condition reported reductions in MA use at four weeks but not at
13 weeks, as well as reductions in HIV-related traumatic stress; other
sexual health outcomes were not assessed. Shoptaw et al. (2008) as-
sessed two study conditions by randomly assigning participants to ei-
ther 16 weeks of a ‘gay-specific’ cognitive behavioral therapy (GCBT) or
to a ‘gay-specific’ social support therapy (GSST). GCBT was associated
with an increased reduction in MA use at the 52-week follow-up;
however, reductions in MA use and sexual risk practices were observed
in both conditions.
Six studies used pre-post study designs to assess the remaining

psychosocial interventions. Mimiaga et al. (2012) offered participants
ten sessions of a behavioral activation intervention (a treatment for
depression that aims to provide patients with the ability to ‘re-engage’
in life’s activities) combined with HIV risk-reduction counseling. At 26-
week follow-up, participants reported a decrease in MA use and CAI.
Wu et al. (2011) assessed a seven-session couple-based intervention for
Black couples. To be eligible, at least one member of each dyad needed
to report using MA. Participants reported a decrease in MA use and
number of sexual partners and episodes of CAI, as well as increased
condom use with their ‘main’ partner. Lyons et al. (2014) conducted a
10-session peer-led social-cognitive theory group-based intervention
that included a ‘healthy sexuality’ component. At 12-week follow-up,
participants reported a decrease in both MA use and CAI while using
MA. Lea et al. (2017) – the only non-US study based in Australia –
assessed patients using services at an LGBTI-specific clinic providing
out-patient counseling for MA use. At 6 and 10-week median follow-up,
participants reported a reduction in MA use and the proportion of those
reporting MA dependence decreased; sexual health outcomes were not
assessed. Reback et al. (2012) conducted a pre-post study to assess a
two-week text messaging intervention that provided interactive and
passive social support and health education text messages transmitted
in real-time with gay and bisexual men. At follow-up, there were sig-
nificant decreases in the frequency of MA use and CAI while using MA,
as well as an overall decrease in MA use. Participants also reported

reductions of CAI with both HIV-positive and -negative partners. Re-
back and Fletcher, 2017 assessed data collected through a ‘homegrown’
(e.g., locally designed) community-based risk reduction intervention
that involved up to 3 individual counseling sessions and unlimited
group sessions over four-time points. The intervention was associated
with a marginally significant decrease in MA use, as well as a decrease
in self-reporting of sexual behaviors, including CAI and reports of sex
with HIV serodiscordant partners and reports of sex while using MA.

5.3. Harm reduction interventions

Harm reduction is an approach to intervention that aims to reduce
harms associated with any given behavior, including substance use and
sexual behavior. Harm reduction interventions are often positioned as a
‘first step’ towards other treatment modalities or as a treatment out-
come itself (Hill, 2015). Here, we classify ‘harm reduction interven-
tions’ as those in which the primary aim is to prevent MA-related harms
(e.g., needle exchanges, self-care strategies while using), rather than the
reduction or prevention of MA use itself.
One pre-post study by Carrico et al. (2014) assessed a community-

based harm reduction intervention (The Stonewall Project), including
strategies for patients to: (1) transition to less potent modes of MA
administration (e.g., injecting to smoking, smoking to snorting); (2)
promoting self-care strategies while using MA; and (3) delivering edu-
cation about safer injection practices with linkage to needle exchanges
and access to sterile syringes. Two studies were reported within this
article, with only the second analysis reporting decreases in sexual risk-
taking behavior while using MA.
Two studies classified and reported above under ‘psychosocial’ also

reported secondary outcomes associated with harm reduction related to
MA use; however, the primary aims of both the intervention and em-
pirical analyses were not to reduce harms associated with MA use. Lea
et al. (2017) reported a decline in the sharing of injecting equipment at
follow-up. Reback et al. (2012) reported a reduction in participants
who had injected MA in the previous two months.

5.4. Differential intervention effects by social positioning

Most studies did not report on the differential effects of various
intervention approaches by social positioning. Table 5 describes the
details of interventions effects by social positioning, including sexual
identity, gender identity, HIV status, socioeconomic status, ethno-racial
characteristics, age, and geography.
Only HIV serostatus and ethno-racial identity were addressed within

statistical analyses regarding differential intervention effects. Menza
et al. (2010) reported that HIV-positive participants were more likely to
attend the 24-week follow-up appointment than HIV-negative partici-
pants and the authors attributed this effect to HIV-positive participants
being more likely to recognize MA use as being ‘problematic’ and/or
attributing their positive HIV seroprevalence to MA use. Shoptaw et al.
(2008) reported that those participants using MA had a higher pre-
valence of HIV rates than those who reported the use of other psy-
choactive substances (e.g., alcohol, cocaine). Another study Nyamathi
et al. (2017) reported that HIV-positive participants were more likely to
report MA use and multiple sexual partners at 16- and 32-week follow-
up than HIV-negative participants. Reback et al. (2010) reported that
HIV-positive participants completed more ‘health-promoting’ behavior
associated with the intervention, while HIV-negative participants were
more likely to abstain from MA use during the 32-week intervention.
Finally, Reback et al. (2012) measured and reported differential effects
based on the serostatus of the participants’ primary partner; the find-
ings indicated that participants with an HIV-negative primary partner
reduced all sexual risk behavior measured, while those with an HIV-
positive primary partner reported being more likely to engage in ser-
osorting (i.e., fewer incidents of CRAI and more incidents of CIAI).
In terms of ethno-racial identity and differential effects, Reback
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et al. (2010) reported that Caucasian men were more likely to complete
the targeted ‘health-promoting’ behavior and were also more likely to
completely abstain from substance use when compared with African
American and Latino participants. They also reported that Latino men
in the CM condition showed no difference when compared with the
control conditions, whereas Caucasian men showed an increase in tar-
geted behaviors (e.g., reduction in sexual risk, increased MA ab-
stinence). The authors hypothesize that this difference may be attrib-
uted to language difficulties and fear or distrust based upon the
immigration status of Latino participants. Nyamathi et al. (2017) re-
ported that participants classified as ‘other’ ethnicity (i.e., ethno-racial
identities other than the categories of White, Black, Hispanic or ‘Mixed’)
were less likely to report both having a regular health care provider and
MA use during intervention follow up, and the authors highlight how
this combination does not correspond to previous literature in this area.
Parsons et al. (2014) described how their study composition, com-
prising 60% men of color may have increased the magnitude of the
intervention effect size in a favorable direction, including reduced CAI
and substance use. Finally, in discussing study findings, four studies
indicated that ethnicity may have impacted intervention efficacy, but
did not provide a hypothesis as to why this occurred (e.g., theoretical
mechanisms or pathways) (Shoptaw et al., 2005; Wu et al., 2011; Lyons
et al., 2014; Zule et al., 2012).

6. Discussion

Our systematic review of interventions addressing harms among
gbMSM who use MA included a total of 26 different interventions as-
sessed by 28 studies comprised of 16 RCTs and 12 pre-post study de-
signs. Of the 26 interventions, all assessed out-patient interventions in
the following intervention categories: pharmacological (n=5; ∼19%);
psychosocial (n = 20; ∼77%); and harm reduction (n = 1; ∼4%).
Twenty-seven studies took place in the US and one in Australia.
Twenty-two studies reported a statistically significant effect on one or
more MA-related outcomes. Among the 23 studies that included mea-
sures of sexual health-related outcomes (e.g., HIV risk behavior), 18
reported a statistically significant effect on one or more sexual health-
related outcomes, and 15 of those reported a concurrent effect on both
MA and sexual health-related outcomes.
Our review supports previous research with other populations who

use MA indicating that, while pharmacological interventions demon-
strate limited efficacy for the treatment of MA (Brensilver et al., 2013;
Pérez-Mañá et al., 2013), psychosocial interventions tend to hold more
promise (Baker and Lee, 2003; Shearer, 2007). Nevertheless, the results
of this analysis need to be interpreted with caution. For example, of the
16 RCTs, only four were assessed as having a low risk of bias, with the
remaining having either an unclear or high risk. Likewise, all 12 of the
pre-post studies were assessed as being of only moderate quality.
Second, study outcomes were measured and reported in highly incon-
sistent and variable ways; as such, we were unable to pool and assess
the results through the conduct of a meta-analysis. Future research
involving the treatment of MA among gbMSM should seek to use
standardized metrics and indicators regarding both measures of sub-
stance use (e.g., by using measures from the NIDA-CTN Addiction Se-
verity Index-Lite (Mimiaga et al., 2012)) and sexual behavior (e.g., by
using measures from the National HIV/AIDS Strategy for the United
States 2015 indicators for MSM (Office of National AIDS Policy, 2015))
whenever possible in order to facilitate the development of a more
consistent evidence base in this area.
The studies in our review included a diverse set of participants with

a wide range of lived experiences (e.g., participants ranged from being
homeless, unemployed and without a high school education to fully-
employed, with annual incomes over $100,000 and graduate-level
educations), as well as diverse sexual identities. Despite the hetero-
geneity within many of the study samples, only HIV serostatus and
ethno-racial identity were addressed within statistical analyses

regarding differential intervention effects. Conversely, none of the
studies assessed how social positioning, including sexual and gender
identity, geography, age, and socio-economic status shaped differential
intervention effects, despite a robust body of evidence indicating that
these constructs are key mediators of both drug- and sexual health-re-
lated outcomes (Stockman and Strathdee, 2010). Identifying how in-
terventions can produce different outcomes for different sub-groups of
gbMSM will provide critical insights into whether or not a given in-
tervention has the capacity to ameliorate social inequalities (Lorenc
et al., 2013). While the absence of assessments regarding differential
effects may be, in part, due to limitations with study design (e.g., in-
sufficiently powered sample sizes), we suggest that future research re-
garding MA interventions be designed in ways that differential effects
can be more clearly assessed, including through the use of stratified
randomized or stepped-wedge designs in RCTs.
Despite these limitations, the results of our review provide com-

pelling support for the development of interventions that address both
drug- and sexual health-related outcomes among gbMSM who use MA.
Further, the development of a ‘mix’ of interventions that can con-
comitantly address psychological and social processes, as well as an
individual’s given pharmacological needs, will be more likely to sustain
reductions in drug- and sexual-related risk among gbMSM. For example,
community-based interventions that address the psychosocial needs of
gbMSM (e.g., addressing social isolation) can provide gbMSM who use
MA with the support they need to engage with other intervention
modalities, including clinic-based services and/or uptake of pharma-
cological strategies (e.g., Pre-Exposure Prophylaxis (PrEP); pharma-
cotherapies for substance use disorders).
Finally, based on our findings, future research is needed to identify

how harm reduction interventions can be implemented to address
harms among gbMSM who use MA, an intervention modality that, to
date, is notably absent from the literature. Based on our assessment of
the psychosocial interventions in our review, harm reduction philoso-
phies, strategies and measures could also be integrated more fulsomely
within efficacious psychosocial interventions and the assessment of
those interventions. While we recognize that the lack of attention to
harm reduction outcomes may be an artifact of the contexts within
which the majority of the interventions were carried out (i.e., the USA,
where many federal and state laws do not support harm reduction ap-
proaches such as syringe exchanges), we find the lack of reporting on
harm reduction outcomes worrisome – particularly in a medical context
where there is currently no ‘gold standard’ in MA use treatment. We call
for more integrated approaches to both addressing and assessing harm
reduction outcomes across various intervention modalities. For ex-
ample, interventions that include nutritional interventions for those
using MA (e.g., interventions that address the importance of food,
water, and sleep, and the provision of clean pipe kits to reduce injec-
tion-related harm) is warranted at this time. Similarly, there are many
effective harm reduction interventions that can be concurrently in-
tegrated to address sexual health-related harms, including access to
condoms, water-based lubricants (Rapid Response Service, 2015), as
well as universal access to pharmacological regimens like PrEP and Post
Exposure Prophylaxis (PEP). Finally, given that the sexualized use of
MA among gbMSM in the settings included in our review is prevalent,
disregarding sexual health risk in MA interventions and research is a
missed opportunity.

6.1. Limitations

A limitation of this review – the first review assessing interventions
to address harms among gbMSM who use MA – is that we were unable
to conduct a meta-analysis of the pooled findings due to the high het-
erogeneity of both intervention design and the outcomes measured.
Second, while we used a highly comprehensive approach to searching
the literature, potentially relevant studies may not have been identified
(e.g., non-English articles). Nevertheless, these findings provide a
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systematic ‘snapshot’ to inform potentially promising intervention
strategies, as well as the identification of key research priorities in this
area going forward.

7. Conclusion

This is the first systematic review that provides compelling evidence
that integrating interventions to address both drug- and sexual-related
harms for gbMSM who use MA can be efficacious. Future research in
this area should use standardized metrics and indicators regarding both
measures of substance use and sexual behavior whenever possible in
order to develop a more coherent evidence base. More attention is also
needed around the assessment of harm reduction measures (e.g., syr-
inge exchanges, drug testing interventions, nutritional supplements,
clean meth pipes), rather than exclusively on MA usage patterns –
particularly in a medical context in which there is no “gold standard” or
one-size-fits-all approach for treating MA use. Finally, future research
should also focus on identifying differential effects of various inter-
vention approaches by social positioning (e.g., age, sexual identity) and
usage patterns, as well as prioritize future evaluations of integrated
harm reduction interventions and measures (e.g., the distribution of
harm reduction kits via sexual health care settings).
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