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Abstract

Alcohol and stimulant use are independently associated with increased HIV acquisition among
men who have sex with men (MSM). We assessed differences in acceptability and perceived
barriers to uptake of pre-exposure prophylaxis (PrEP) among stimulant and alcohol-using MSM in
Boston. From September 2012-2013, a quantitative assessment was conducted with 254 MSM
respondents who reported recent condomless sex in the context of concurrent stimulant (crack/
cocaine and crystal methamphetamine; n=132) or alcohol use (n=122). Thirteen (5.1%) reported
previous PrEP use. In multivariable models, stimulant users were more likely to be concerned that
substance use would affect PrEP adherence (aRR=2.79, 95% CI 1.63-4.77), and were less
concerned about HIV stigma as a barrier to PrEP uptake (aRR=0.52, 95% CI 0.30-0.90) compared
to alcohol users. Barriers to PrEP uptake and adherence differ by type of substance used. Different
strategies may be required for PrEP implementation among MSM who use stimulants and alcohol.
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INTRODUCTION

In the United States, men who have sex with men (MSM) bear a disproportionate burden of
the HIV epidemic.(1) Although MSM represent approximately 2-5% of the male population

Author for Correspondence: Matthew J. Mimiaga, ScD, MPH, 121 South Main St, Providence RI, 02903, Phone: 401-863-6559,
Fax: 401-863-6697, matthew_mimiaga@brown.edu.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oldenburg et al.

Page 2

in the United States, in 2013 it was estimated that 65% of new HIV infections were in MSM.
(2) Heavy alcohol use and stimulant drug use have been associated with increased HIV
acquisition among MSM(3) and the general population in the United States.(4) Crystal
methamphetamine use, in particular, has been associated with low rates of condom use and
increased numbers of sexual partners(5,6), as well as with incident HIV infection.(3,7)
Furthermore, alcohol and stimulant use have been associated with decreased adherence to
antiretroviral therapy among MSM living with HIV(8,9), which may result in reduced viral
suppression and increased HIV transmission within networks of substance users.

Despite an increased HIV risk among individuals who use substances, the vast majority of
HIV prevention interventions for people who use substances have been developed for people
who use injection drugs.(10) Many HIV prevention interventions for non-injection substance
users have been behavioral interventions, many of which have demonstrated only modest
effects in reducing sexual risk and have limited sustained effects over time.(11) Combination
HIV prevention interventions that include post-exposure prophylaxis (PEP) (antiretroviral
administered to HIV- uninfected individuals after potential exposure to HIV) may be a
viable approach for crystal methamphetamine-using MSM.(12) However, crystal
methamphetamine-using MSM who have sought out PEP have also been shown to have
higher recurrent exposure to HIV than their non-crystal methamphetamine using
counterparts(7), suggesting that longer-term strategies may be needed for this sub-
population. In addition, although medications exist to treat alcohol dependency, these
medications have not been shown to be associated with reduction in HIV risk.(10)

Pre-exposure prophylaxis (PrEP), in the form of tenofovir/emtricitabine [TDF/FTC], used
daily by individuals at higher risk of HIV infection has been shown to be effective in
reducing HIV acquisition among MSM(13), heterosexual serodiscordant couples(14), and
people who use injection drugs.(15) Despite concern regarding the ability of substance users
to adhere to their antiretroviral treatment regimens, evidence from a large open-label cohort
study of MSM using PrEP found that neither stimulant use nor alcohol use was associated
with poor adherence.(16) These results suggest that PrEP may be a viable HIV prevention
strategy for non-injection substance users.

Although non-injection drug users may be a sub-population that could substantially benefit
from PrEP, PrEP interventions will need to be specifically tailored to these groups to
maximize the effectiveness of the intervention. The goal of the present study was to assess
PrEP awareness, use, and intent to use between HIV-uninfected stimulant and alcohol-using
MSM who reported engaging in condomless anal intercourse in the context of stimulant
and/or alcohol use (categorized as alcohol-using only or stimulant using), with the intention
of providing additional insight into the design of future PrEP implementation and adherence
interventions with this sub-population of MSM.

METHODS
Study Design

The present study was a cross-sectional quantitative assessment conducted between
September 2012 and July 2013 with MSM who reported condomless sex in the context of
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simulant (crack/cocaine and crystal methamphetamine) and/or alcohol use. This quantitative
assessment was the second phase of a two-phase study aimed at understanding PrEP
implementation among alcohol and stimulant using MSM in Boston. The first phase
consisted of qualitative in-depth interviews aimed at qualitatively understanding PrEP
utilization among substance using MSM in Boston.(17) The qualitative phase was used to
inform recruitment and question formulation for the larger quantitative questionnaire. The
two-phase approach was used to gain a comprehensive and in-depth understanding of PrEP
preferences, given that barriers and facilitators of PrEP use are likely distinct in this sub-
population compared to other groups of MSM.

Participants and Procedures

All participants were over the age of 18, born biologically male, identified as male at the
time of enrollment and HIV-uninfected (as confirmed by OraQuick ADVANCE ® Rapid
HIV-1/2 Antibody Test). Eligible men recruited in venues such as bars and/or clubs reported
one or more episodes of condomless sex under the influence of alcohol or stimulants (crack/
cocaine and crystal methamphetamine) within the past three months. Because online
recruitment was focused on recruiting stimulant users (as discussed below), those recruited
online or by convenience sampling were restricted to condomless sex within the context of
stimulant use.

Study visits took place in a private interview room at Fenway Health (a large community
health organization that focuses on lesbian, gay, bisexual, and transgender healthcare) and all
participants provided written informed consent before the start of data collection. For this
phase of the study, study visits consisted of a single time-point survey administered on
desktop computers via Qualtrics software and included both self-administered for sensitive
sexual behaviors questions and interviewer-administered sections. They received up to $70
for completion of the study, an amount decided upon based on the amount of time expected
for the interview to be completed. Staff members underwent training in research ethics, HIV
testing counseling and referral, and the quantitative assessment. To ensure confidentiality,
data were de-identified and stored on encrypted servers for electronic data and locked file
cabinets in locked offices for physical study materials. Study procedures were approved by
the Institutional Review Board at Fenway Health.

Recruitment

One hundred and twelve men were recruited at clubs and bars that are frequented by gay,
bisexual men and other MSM in the greater-Boston area. Recruiters systematically
approached male patrons as they crossed a pre-defined intercept area outside of the venue.
After introducing and describing the study, patrons were asked to complete a brief
anonymous questionnaire to determine initial eligibility. Tablet devices were used to record
responses. Patrons who met the initial eligibility criteria voluntarily provided their telephone
number or email address so they could be contacted by a staff member to schedule a study
visit.

Our findings from the formative qualitative data collected during the first phase of this two-
part study indicated that bars and clubs in Boston did not generally yield high numbers of
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stimulant using MSM.(17) In order to recruit this sub-population, recruitment efforts were
extended beyond the venue-based sampling technique to include recruitment on the Internet
and convenience sampling. A sample of 142 men was recruited through sexual partner-
meeting websites for MSM, the research and primary care services at Fenway Health, and at
LGBT-oriented community-based organizations in Massachusetts. Interested website users
were instructed to click on a link that would lead them to the anonymous pre-screening
questionnaire administered through the HIPAA-compliant electronic data capturing tool,
Qualtrics. At the completion of the questionnaire, eligible users were directed to a new
Qualtrics window where they were asked to voluntarily provide their contact information.
Men who expressed interest in the study were pre-screened in person or over the telephone.
Due to the sample size and selection procedures, this sample is not a probability sample and
thus is non-representative.

Data Collection Tool

The quantitative assessment tool was developed following formative qualitative work with
this sub-population.(17)

Socio-demographic characteristics—Participants answered questions on age, race,
ethnicity, sexual identity, relationship status, living arrangement, education, and income.
Race and ethnicity were categorized as White, Black, Asian, Native American/Native
Hawaiian/Pacific Islander, and Latino. Sexual identity was categorized as homosexual/gay,
bisexual, heterosexual/straight, or other. Relationship status was categorized as single, in a
relationship (including legally married, civil union, monogamous relationship), or in a non-
monogamous relationship. Living arrangements were categorized as having unstable
housing in the previous 3 months or not. Annual income as an individual before taxes was
categorized as less than $6,000 to $11,999, $12,000 to $23,999, $24,000 to $59,999, and
$60,000 or more. Education was dichotomized as having a college degree or higher
education versus some college or less.

Substance use—As part of the screening procedure participants were asked about their
substance use in the last three months. Alcohol and/or stimulant dependence was assessed
using Parts J and K of the Mini International Neuropsychiatric Interview.(18) Participants
were categorized as alcohol-using if they reported only using alcohol. Participants were
categorized as stimulant-using if they reported stimulant use, regardless of whether or not
they used alcohol.

PrEP utilization and interest—Participants were asked about awareness, prior
experience with PrEP, the likelihood of using PrEP in the future, and the acceptability of its
side effects. The assessment included hypothetical scenarios to examine potential barriers to
PrEP adherence and to determine under which conditions participants were more likely to
use PrEP. Specifically, participants were asked if they had ever heard of PrEP, if they had
ever used antiretroviral medication to prevent HIV, how interested they were in taking PrEP
(dichotomized into interested versus neutral or not interested), and preference for PrEP
dosing schedule (daily PrEP versus intermittent, defined as taking PrEP right before and
after sex). Participants were also asked about a number of potential barriers to PrEP use,
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including perception that their substance use would be a barrier to taking PrEP as prescribed,
concern related to HIV stigma, and concern about how much PrEP would cost. The barriers
that were included in this analysis were a priori hypothesized to be important barriers to
PrEP use for substance using MSM. Finally, participants were asked about perceived
behavioral compensation following initiation of PrEP. Participants were asked how much
they agreed with the following questions (on 5-point scale including Disagree, Somewhat
Disagree, Neutral, Somewhat Agree, and Agree): 1) “Taking PrEP will let me have more
sexual partners”; 2) “I don’t have to worry about having unprotected sex with HIV-infected
partners because of PrEP”; and 3) “Taking PrEP will make me have more unprotected sex”.
These questions were operationalized as agree versus neutral or disagree.

Sexual behaviors—Participants were asked how many times they had anal sex without a
condom with a male sexual partner who was HIV-infected or HIV serostatus unknown in the
previous three months. Participants were dichotomized as having three or more instances of
condomless anal sex with an HIV-infected or serostatus unknown partner versus fewer than
three times. Self-perceived risk of HIV was assessed by asking participants to rate their risk
of getting HIV on a scale of 1 to 10, based on their sexual experiences in the previous three
months with male sex partners.

Data Analysis

The distribution of characteristics by type of substance used was calculated with proportions
for categorical variables and medians and interquartile ranges (IQR) for continuous
variables. A modified Poisson generalized linear model (GLM) with a robust error variance
was used to estimate the relative risk of each outcome associated with using stimulants as
compared to alcohol.(19) This approach has been shown to estimate the relative risk for
binomial data efficiently and consistently, and the use of a robust error term via sandwich
estimation accounts for underestimated variances with the application of the Poisson
distribution to binomial data.(19) A bivariate modified Poisson GLM was first built to assess
the association between stimulant use compared to alcohol use and outcomes related to PrEP
awareness and use including 1) having heard of PrEP; 2) being interested in taking PrEP;
and 3) preferring daily PrEP versus event-driven PrEP); perceived barriers to PrEP use
including 1) substance use as a barrier; 2) HIV stigma; and 3) financial concerns), and
perceived potential for behavioral compensation following initiation of PrEP, including 1)
perception that number of partners would increase; 2) perception that participant would not
worry about condomless sex with partners living with HIV; and 3) perception that
participant would have more condomless sex. A multivariable modified Poisson GLM was
then built for each model, adjusting for potential confounding factors, including age, race/
ethnicity, sexual identity, education, housing status, relationship status, income, and health
insurance status as well as method of recruitment (venue versus other). Sexual behaviors,
self-perceived sexual risk of HIV infection, and dependency versus infrequent use of the
substance were conceptualized to be mediators on the pathway between type of substance
used and PrEP preferences and were not included in primary models. However, due to the
cross-sectional nature of these data and potential differences in participants by recruitment
approaches, sensitivity analyses including these variables in multivariable models were also
run. The sensitivity analysis approach was used to assess how robust these results were when
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adjusting for sexual behaviors. An alpha level of <0.05 was considered statistically
significant. All analyses were conducted using Stata 13.1 (StataCorp, College Station, TX).

Of 254 participants enrolled, 132 (52.0%) were stimulant users. Of the stimulants used, 51
used crystal methamphetamine, 84 used cocaine, and 39 used crack within the previous 3
months. Ten participants used all 3 stimulants, 8 used crystal methamphetamine and cocaine,
3 used crystal methamphetamine and crack, and 17 used both crack and cocaine. Twenty-
three of the stimulant users also used alcohol, but were classified as stimulant users. Table 1
lists descriptive characteristics by alcohol and stimulant users and in the overall study
sample. Alcohol users tended to be younger than stimulant users (median age 27 versus 36),
more frequently white (70.5% versus 56.1%), more frequently identified as homosexual/gay
(82.0 versus 57.6%), more likely to report having a college degree or higher education
(61.5% versus 33.3%), less frequently reported a history of unstable housing (9.0 versus
33.3%), less frequently reported being single (63.1% versus 75.0%), and reported lower
income. Most stimulant users (N=118, 89.4%) were recruited via the Internet or through
recruitment via Fenway Health or other LGBT organizations, whereas most alcohol users
(N=98, 80.3%) were recruited in bars and clubs.

In a multivariable model, stimulant users had 1.74 (95% CI: 1.11 to 2.73, P=0.02) times the
risk of having engaged in condomless anal intercourse in the previous 3 months with 3 or
more HIV-infected or HIV status unknown partners compared to alcohol users. Stimulant
users were also more frequently dependent on stimulants (aRR 1.47, 95% CI 1.17 to 1.85,
P<0.001) than alcohol users were dependent on alcohol. There was a non-significant trend
towards stimulant users reporting higher self-perceived HIV risk (aRR 1.84, 95% CI 0.97 to
3.51, P=0.06)

Thirteen (5.1%) study participants reported previously using PrEP, all of whom were
stimulant users. More than half (58.3%) reported having heard of PrEP and 78.4% reported
being interested in taking it. In a multivariable model, there was no difference between
stimulant and alcohol user in terms of having heard of PrEP (aRR 1.26, 95% CI 0.94 to 1.70,
P=0.13) or being interested in taking it (aRR 1.07, 95% CI 0.94 to 1.23, P=0.30). Stimulant
users more often reported a preference for daily dosing of PrEP versus intermittent dosing of
PrEP (aRR 1.45, 95% CI 1.03 to 2.04, P=0.03). Results did not change in sensitivity
analyses adjusted for serodiscordant condomless anal sex, higher pereceived risk of HIV, and
substance dependency.

Table 2 shows results of bivariate and multivariable models assessing the association
between type of substance used and perceived barriers to PrEP use. Stimulant users more
often reported that their substance use would affect their ability to take PrEP as prescribed
(aRR 2.79, 95% CI 1.63 to 4.77, P<0.001). This relationship persisted after adjusting for
serodiscordant condomless anal intercourse with 3 or more partners, higher perceived HIV
risk, and substance dependency (aRR 2.05, 95% CI 1.13 to 3.72, P=0.007). Stimulant users
less often reported concern about HIV stigma as a barrier to taking PrEP than alcohol users
(aRR 0.52, 95% CI 0.30 to 0.90, P=0.02). This result did not change after adjusting for
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serodiscordant condomless anal intercourse with 3 or more partners, higher perceived HIV
risk, and substance dependency (aRR 0.52, 95% CI 0.28 to 0.95, P=0.04).

Table 3 shows results models assessing the association between type of substance used and
perceived changes in sexual behaviors following initiation of PrEP. Stimulant users more
often reported that they would not need to worry about condomless sex with HIV-infected
partners following initiation of PrEP (aRR 2.62, 95% CI 1.04 to 6.60, P=0.04) and that they
were more likely to have more condomless sex following initiation of PrEP (aRR 1.83, 95%
Cl 1.10 to 3.07, P=0.02). These effect sizes did not change after adjusting for serodiscordant
condomless anal sex with 3 or more partners, higher self-perceived HIV risk, and substance
dependency, but they were no longer statistically significant (not needing to worry about
HIV: aRR 2.33, 95% CI 0.87 to 6.22, P=0.09; more condomless anal sex: aRR 1.35, 95% Cl
0.78 to 2.34, P=0.28).

DISCUSSION

In this study, we demonstrated differences in PrEP use as well as differences in perceived
barriers to PrEP uptake, ability to adhere, and behavioral compensation among HIV-
uninfected MSM users of stimulants compared to those who used alcohol. Several trials have
demonstrated efficacy of PrEP among MSM. However, evidence from trials suggests that
use of PrEP by MSM who use cocaine may result in greater population-level effectiveness
than by the general population, possibly due to a greater HIV sexual risk.(20) It is likely that
the use of PrEP by MSM who use other stimulants, such as crystal methamphetamine, may
have similar effects. It has been well established that crystal methamphetamine and cocaine
use are associated with higher-risk sexual behavior and incident HIV infection,
(5,7,10,12,21) and previous studies have shown stronger associations between stimulant use
and serodiscordant condomless anal intercourse than with alcohol use.(22) Stimulant users
may therefore be particularly good candidates for PrEP, and understanding perceived
barriers and facilitators to uptake and adherence may improve effectiveness of PrEP
implementation programs.

In this study, stimulant-using MSM reported engaging in higher risk sex more often than
alcohol-using MSM. In addition, stimulant using MSM were more likely to be dependent on
stimulants than alcohol-using MSM were likely to be dependent on alcohol. These results
further support the potential impact of PrEP in sub-populations of MSM who use stimulants,
as previous work has shown a dose-response relationship between frequency of substance
use and higher-risk sexual behavior.(22) Cocaine and crystal methamphetamine are both
highly addictive, which may explain differences in frequency of use. Increases in
condomless sex may be related to both increases in sexual arousal associated with stimulant
use(10) and may also be influenced by increased frequency of use. The type of substance use
and associated risk-behaviors appear to impact the preferred dosing schedule. For example,
in this study stimulant users more often reported a preference for daily versus intermittent
dosing of PrEP. It is possible that alcohol using MSM in this study prefer intermittent dosing
of PrEP due to lower self-perceived and reduced ongoing risk, whereas stimulant users
anticipate increased and continuous risk of HIV infection. PrEP implementation programs
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with non-injection substance users will need to consider preferences for dosing schedules as
this may impact adherence to PrEP regimens.

Some concern has been expressed about the ability of stimulant users to adhere to
medications, including antiretroviral regimens for post-exposure prophylaxis.(7,12) Since
optimal adherence is required to achieve PrEP efficacy and subsequently decrease risk of
HIV acquisition, substance use could limit the effectiveness of PrEP if substance using
MSM are unable to take PrEP as prescribed. Although prior studies have suggested that
stimulant use did not affect PrEP adherence(16), in the current study substance users
expressed concern about their ability to adhere to treatment. Stimulant using MSM in this
study more often agreed that their substance use would affect their ability to take PrEP as
prescribed. Thus, behavioral interventions to enhance PrEP adherence for stimulant users
could include substance use management, such as behavioral activation(21) or contingency
management.(23) In contrast, alcohol-using MSM in this study more often noted that HIV
stigma would be a limiting factor in their use of PrEP. Previous work has shown that stigma
is associated with decreased adherence to PrEP,(24) and this suggests that interventions to
mitigate the impact of perceived stigma as a result of PrEP uptake will be important for
alcohol using MSM. Interestingly, there was no association between type of substance used
and concern about HIV stigma in bivariate models, but this association was significant in
multivariable models. African American race was also associated with concern about HIV
stigma, which may suggest that there is a relationship between race, type of substance use,
and concern about stigma as a barrier to taking PrEP. Future work should consider the role
of race and stigma on PrEP uptake.

MSM who used stimulants in this study more frequently indicated that they would not need
to worry about condomless anal sex with HIV-infected partners after initiating PrEP and that
they would engage in more condomless anal sex than alcohol using MSM. There is some
concern about behavioral compensation following uptake of PrEP, including concern that
people who initiate PrEP will decrease condom use. This could lead to increased HIV risk
during periods of non-adherence to PrEP, as well as increased risk of sexually transmitted
infections.(25) Previous work has demonstrated that substance using MSM who experienced
substance use dependence were less likely to report that PrEP would decrease their condom
use.(25) In the current study, the association between type of substance used and decreased
worry about condomless anal sex did not persist after adjustment for current sexual
behaviors. This result may suggest that riskier individuals predict they will be riskier on
PrEP, and the association between stimulant use and need to worry about condomless anal
sex is being driven by greater risk behaviors among stimulant users compared to alcohol
users.

In this study, there were no anticipated differences between alcohol and stimulant using
MSM in frequency of condomless sex after PrEP uptake. To date no evidence of behavioral
compensation in randomized controlled PrEP trials with MSM has been observed. (26,27)
However, evidence outside of clinical trials is limited, particularly among stimulant using
MSM. The results of this study may indicate a potential for an increase in condomless anal
sex with HIV-infected partners, or that individuals would feel a greater sense of protection
against acquisition of HIV. In the iPrEx open label extension study, a cohort study in which
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participants in the iPrEx randomized controlled trial received PrEP as an open-label
continuation of the trial, participants reported no significant changes in their sexual
behaviors, but less HIV-related concern.(16) Future studies are needed to characterize actual
self-reported changes in sexual behaviors following initiation of PrEP in non-injection drug
using MSM. However, in the interim, PrEP prescribers should provide risk reduction
counseling and screen stimulant and other non-injection substance users for STIs and HIV
seroconversion on a regular basis.

The results of this study must be considered in the context of several limitations. Given the
differing recruitment approaches, there may be differences between crystal
methamphetamine-only and cocaine-only using MSM that were masked by this analysis.
Although we were able to adjust for venue-based recruitment versus other approaches, there
were substantial differences in the number of the two types of substance users by
recruitment approach. There may be venue-related factors that influence results, and the
relationship between venue, HIV risk, and PrEP preferences are likely complex and highly
inter-related. Furthermore, this was a cross-sectional survey, which aimed to investigate
hypothetical interest in PrEP among substance using MSM from a single city in the United
States, and generalizability may be limited outside of this geographic region. Finally, these
data were collected shortly after FDA approval of PrEP. There may have been substantial
changes in terms of PrEP availability, acceptability, and awareness since FDA approval.
However, despite these limitations, this study represents one of the first assessments of PrEP
acceptability and feasibility among stimulant and alcohol using MSM in the United States.

In conclusion, the results of this study demonstrated substantial interest in PrEP among a
sample of substance using MSM in Boston, Massachusetts, although awareness of PrEP was
suboptimal. Stimulant and alcohol using MSM had different perceptions of barriers to PrEP
use and expected changes in sexual behaviors following PrEP uptake, indicating that future
PrEP interventions for non-injection drug using MSM will need to be tailored to subgroups
of substance users. Stimulant using MSM may be particularly good candidates for PrEP,
given increased HIV sexual risk behaviors and higher self-perceived HIV risk. However, for
this sub-population to realize the full benefits of PrEP, future interventions will need to
incorporate strategies for reducing barriers to PrEP increasing adherence, and decreasing
behavioral compensation effects upon PrEP uptake.

Acknowledgments

The project described was supported by Grant Number R21MH095535 (Pls: Mimiaga and Mitty) from the National
Institute Of Mental Health. CEO was supported by Grant Number T32DA013911 (PI: Flanigan) from the National
Institute on Drug Abuse and R25MH083620 (PI: Nunn) from the National Institute of Mental Health, SAS was
supported by grant K24MH09421401 from the National Institute of Mental Health. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institute of Mental
Health, the National Institute on Drug Abuse, or the National Institutes of Health.

References

1. Prejean, J.; Song, R.; Hernandez, A.; Ziebell, R.; Green, T.; Walker, F., et al. Estimated HIV
Incidence in the United States, 2006-20009. In: Lee, V., editor. PLoS ONE. Vol. 6. 2011 Aug 3. p.
e17502

AIDS Behav. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oldenburg et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

Page 10

. Centers for Disease Control and Prevention. Diagnoses of HIV Infection in the United States and

Dependent Areas, 2013. HIV Surveillance Report. 25

. Koblin BA, Husnik MJ, Colfax G, Huang Y, Madison M, Mayer KH, et al. Risk factors for HIV

infection among men who have sex with men. AIDS. 2006 Feb 24.20:731-9. [PubMed: 16514304]

. Oldenburg CE, Perez-Brumer AG, Reisner SL. Poverty matters: contextualizing the syndemic

condition of psychological factors and newly diagnosed HIV infection in the United States. AIDS.
2014 Oct; 28(18):2763-9. [PubMed: 25418633]

. Halkitis PN, Parsons JT, Stirratt MJ. A Double Epidemic: Crystal Methamphetamine Drug Use in

Relation to HIV Transmission. Journal of Homosexuality. 2001 Jul 10; 41(2):17-35. [PubMed:
11482426]

. Benotsch EG, Lance SP, Nettles CD, Koester S. Attitudes Toward Methamphetamine Use and HIVV

Risk Behavior in Men Who Have Sex with Men. American Journal on Addictions. 2012 Nov
9.21:535-S42. [PubMed: 23786508]

. Oldenburg, CE.; Jain, S.; Mayer, KH.; Mimiaga, MJ. Drug and Alcohol Dependence. Elsevier

Ireland Ltd; 2014 Dec 4. Post-exposure prophylaxis use and recurrent exposure to HIV among men
who have sex with men who use crystal methamphetamine; p. 1-6.

. Ferro EG, Weikum D, Vagenas P, Copenhaver MM, Gonzales P, Peinado J, et al. Alcohol use

disorders negatively influence antiretroviral medication adherence among men who have sex with
men in Peru. AIDS Care. 2014 Sep 16; 27(1):93-104. [PubMed: 25277252]

. Reback, CJ.; Fletcher, JB.; Shoptaw, S.; Grella, CE. Drug and Alcohol Dependence. Vol. 133.

Elsevier Ireland Ltd; 2013 Nov 1. Drug and Alcohol Dependence; p. 262-5.

. Shoptaw S, Montgomery B, Williams CT, El-Bassel N, Aramrattana A, Metsch L, et al. Not Just
the Needle: The State of HIV-Prevention Science Among Substance Users and Future Directions.
JAIDS Journal of Acquired Immune Deficiency Syndromes. 2013 Jul.63:5174-8. [PubMed:
23764632]

Meader N, Semaan S, Halton M, Bhatti H, Chan M, Llewellyn A, et al. An International
Systematic Review and Meta-analysis of Multisession Psychosocial Interventions Compared with
Educational or Minimal Interventions on the HIV Sex Risk Behaviors of People Who Use Drugs.
AIDS Behav. 2013 Feb 6; 17(6):1963-78. [PubMed: 23386132]

Landovitz RJ, Fletcher JB, Inzhakova G, Lake JE, Shoptaw S, Reback CJ. A Novel Combination
HIV Prevention Strategy: Post-Exposure Prophylaxis with Contingency Management for
Substance Abuse Treatment Among Methamphetamine-Using Men Who Have Sex with Men.
AIDS Patient Care and STDs. 2012 Jun; 26(6):320-8. [PubMed: 22680280]

Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure
Chemoprophylaxis for HIV Prevention in Men Who Have Sex with Men. N Engl J Med. 2010 Dec
30; 363(27):2587-99. [PubMed: 21091279]

Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral
Prophylaxis for HIV Prevention in Heterosexual Men and Women. N Engl J Med. 2012 Aug 2;
367(5):399-410. [PubMed: 22784037]

Choopanya, K.; Martin, M.; Suntharasamai, P.; Sangkum, U.; Mock, PA.; Leethochawalit, M., et
al. The Lancet. Vol. 381. Elsevier Ltd; 2013 Jun 15. Antiretroviral prophylaxis for HIV infection in
injecting drug users in Bangkok, Thailand (the Bangkok Tenofovir Study): a randomised, double-
blind, placebo-controlled phase 3 trial; p. 2083-90.

Grant, RM.; Anderson, PL.; McMahan, V,; Liu, AY.; Amico, KR.; Mehrotra, M., et al. The Lancet
Infectious Diseases. Vol. 14. Elsevier Ltd: 2014 Jul 21. Uptake of pre-exposure prophylaxis, sexual
practices, and HIV incidence in men and transgender women who have sex with men: a cohort
study; p. 820-9.

Mimiaga MJ, Closson EF, Kothary V, Mitty JA. Sexual Partnerships and Considerations for HIV
Antiretroviral Pre-Exposure Prophylaxis Utilization Among High-Risk Substance Using Men Who
Have Sex with Men. Arch Sex Behav. 2013 Nov 16; 43(1):99-106. [PubMed: 24243002]

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E, et al. The Mini-
International Neuropsychiatric Interview (M.I.N.1.): the development and validation of a structured
diagnosic psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry. 1998 May 4; 59(Suppl
20):22-33. [PubMed: 9881538]

AIDS Behav. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oldenburg et al.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Page 11

Zou G. A Modified Poisson Regression Approach to Prospective Studies with Binary Data.
American Journal of Epidemiology. 2004 Apr 1; 159(7):702—-6. [PubMed: 15033648]

Buchbinder, SP.; Glidden, DV.; Liu, AY.; McMahan, V.; Guanira, JV.; Mayer, KH., et al. The
Lancet Infectious Diseases. Vol. 14. Elsevier Ltd: 2014 May 13. HIV pre-exposure prophylaxis in
men who have sex with men and transgender women: a secondary analysis of a phase 3
randomised controlled efficacy trial; p. 468-75.

Mimiaga MJ, Reisner SL, Pantalone DW, O’Cleirigh C, Mayer KH, Safren SA. A Pilot Trial of
Integrated Behavioral Activation and Sexual Risk Reduction Counseling for HIV-Uninfected Men
Who Have Sex with Men Abusing Crystal Methamphetamine. AIDS Patient Care and STDs. 2012
Nov; 26(11):681-93. [PubMed: 23030605]

Santos G-M, Coffin PO, Das M, Matheson T, DeMicco E, Raiford JL, et al. Dose-Response
Associations Between Number and Frequency of Substance Use and High-Risk Sexual Behaviors
Among HIV-Negative Substance-Using Men Who Have Sex With Men (SUMSM) in San
Francisco. JAIDS Journal of Acquired Immune Deficiency Syndromes. 2013 Aug 1; 63(4):540-4.
[PubMed: 23572012]

Rawson RA, McCann MJ, Flammino F, Shoptaw S, Miotto K, Reiber C, et al. A comparison of
contingency management and cognitive-behavioral approaches for stimulant-dependent
individuals. Addiction. 2006 Feb; 101(2):267-74. [PubMed: 16445555]

Van der Elst EM, Mbogua J, Operario D, Mutua G, Kuo C, Mugo P, et al. High Acceptability of
HIV Pre-exposure Prophylaxis but Challenges in Adherence and Use: Qualitative Insights from a
Phase | Trial of Intermittent and Daily PrEP in At-Risk Populations in Kenya. AIDS Behav. 2012
Oct 19; 17(6):2162—72. [PubMed: 23080358]

Golub SA, Kowalczyk W, Weinberger CL, Parsons JT. Preexposure Prophylaxis and Predicted
Condom Use Among High-Risk Men Who Have Sex With Men. JAIDS Journal of Acquired
Immune Deficiency Syndromes. 2010 Aug; 54(5):548-55. [PubMed: 20512046]

Marcus JL, Glidden DV, Mayer KH, Liu AY, Buchbinder SP, Amico KR, et al. No Evidence of
Sexual Risk Compensation in the iPrEx Trial of Daily Oral HIV Preexposure Prophylaxis.
Stephenson R, editor. PLoS ONE. 2013 Dec 18.8(12):€81997. [PubMed: 24367497]

Koester K, Amico R, Liu A, McMahan V, Hosek S, Mayer K, et al. Sex on PrEP: Qualitative
findings form the iPrEx open label extension (OLE) in the US. 2014

AIDS Behav. Author manuscript; available in PMC 2017 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Oldenburg et al.

Table 1

Descriptive characteristics by type of substance used

Page 12

| Alconol (N=122) | stimulant (N=132) | Total (N=252)

Age (median, IQR)

| 27 (2310 32) | 36 (28 to 48) |31(25t043)

Race/ethnicity
White/Caucasian 86 (70.5%) 74 (56.1%) 160 (63.0%)
Black/African American 7 (5.7%) 33 (25.0%) 40 (15.8%)
Asian 5 (4.1%) 1 (0.8%) 6 (2.4%)
American Indian/Pacific Islander 4 (3.3%) 7 (5.3%) 11 (4.3%)
Latino 20 (16.4%) 17 (12.9%) 37 (14.6%)
Sexual identity
Homosexual/gay 100 (82.0%) 76 (57.6%) 176 (69.3%)
Bisexuala 19 (15.6%) 52 (39.4%) 71 (28.0%)
Heterosexual/straightt 0 2 (1.5%) 2 (0.8%)
Other 3(2.5%) 2 (1.5%) 5 (2.0%)
College degree or higher | 75 (61.5%) | 44 (33.3%) | 119 (46.9%)
Unstable housing in past 3 months | 11 (9.0%) | 44 (33.3%) | 55 (21.7%)
Relationship status
Single 77 (63.1%) 99 (75.0%) 176 (69.3%)
Married/Civil Union/Monogamous 33 (27.1%) 20 (15.2%) 53 (20.9%)
Non-monogamous relationship 12 (9.8%) 13 (9.9%) 25 (9.8%)
Income
<$12,000 27 (22.5%) 57 (43.2%) 84 (33.3%)
$12,000 to 23,999 22 (18.3%) 24 (18.2%) 46 (18.3%)
$24,000 to 59,999 50 (41.7%) 36 (27.3%) 86 (34.1%)
$60,000 or more 21 (17.5%) 15 (11.4%) 36 (14.3%)
Any health insurance | 114 (93.4%) | 121 (91.7%) | 235 (92.5%)
Heard of PrEP | 62 (50.8%) | 86 (65.2%) | 148 (58.3%)
Used PrEP | 0 | 13 (9.9%) | 13 (5.1%)
Interested in taking PrEP in the future | 89 (73.0%) | 110 (83.3%) | 199 (78.4%)
Preference for daily PrEP versus non-daily regimen | 38 (31.2%) | 66 (50.4%) | 104 (41.1%)
Perception that substance use will affect ability to use PrEP | 20 (16.4%) | 52 (39.4%) | 72 (28.4%)
Concern that using PrEP will result in HIV stigma | 36 (29.5%) | 39 (29.6%) | 74 (29.5%)
Concern about how much PrEP will cost | 101 (82.8%) | 95 (72.0%) | 196 (77.2%)
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Do not have to worry about condomless sex with HIV-infected partners if using
PrEP

Alcohol (N=122)

11 (9.0%)

Stimulant (N=132)

30 (22.7%)

Total (N=254)

41 (16.1%)

Taking PrEP will result in having more condomless sex

30 (24.6%)

45 (34.1%)

75 (29.5%)

Taking PrEP will let me have more sexual partners

20 (16.4%)

34 (25.8%)

54 (21.3%)

Serodiscordant condomless anal sex 3+ times in the previous 3 months

29 (25.0%)

62 (54.4%)

91 (39.6%)

High self-perceived risk of HIV

19 (15.6%)

50 (38.2%)

69 (27.3%)

Dependence on substance (versus infrequent use)

69 (55.7%)

119 (90.2%)

187 (73.6%)

Field-based recruitment method

98 (80.3%)

14 (10.6%)

112 (44.1%)
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