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Abstract 

We examined factors associated with reporting sex with men among men who inject drugs in 

Vancouver, Canada. Data were drawn from three open prospective cohorts of people who use 

drugs between 2005 and 2014. Generalized estimating equations were used to identify factors 

associated with reporting non-transactional sex with men (MSM) in the previous six months. Of 

1663 men who used injection drugs, 225 (13.5%) were MSM over the study period. Sex with 

men was independently associated with younger age (Adjusted Odds Ratio [AOR]=0.96), 

childhood sexual abuse (AOR=2.65), sex work (AOR=3.33), crystal methamphetamine use 

(AOR=1.30), borrowing used syringes (AOR=1.39), inconsistent condom use (AOR=1.76), and 

HIV seropositivity (AOR=3.82). MSM were less likely to be Hepatitis C-positive (AOR=0.43) 

and to have accessed addiction treatment in the previous six months (AOR=0.83) (all p<0.05). 

Findings highlight vulnerabilities and resiliencies among MSM-PWID and indicate a need for 

trauma-informed and affirming harm reduction and substance use treatment services for MSM-

PWID. 
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Introduction 
 

Men who have sex with men1 and who use injection drugs (MSM-PWID) are, across a 

range of settings, a population at high risk of HIV infection compared to other male PWID and 

non-injecting MSM (1-8). This HIV burden is driven by dual sexual and injection-related risks. 

In addition to the higher HIV transmission risk associated with anal intercourse (9), MSM are 

known to be more likely to engage in high-risk injection and sexual behaviors than other male 

PWID, including receptive syringe sharing and condomless sex (2, 10, 11). Within samples of 

gay, bisexual, and other MSM, injection drug use has been associated with bisexual identity and 

behavior (6, 12, 13), sex work (6, 14, 15), and higher HIV and HCV risks and prevalence (6, 13, 

16). 

MSM-PWID also face greater socio-structural adversities as compared to their MSM 

counterparts, including economic disadvantage, homelessness, criminalization, stigma, and 

violence (6, 12, 15, 16). With the exception of differences in HIV risk behavior, however, less is 

known about how MSM-PWID may differ from other male PWID. A 2000 review on substance 

use among MSM noted that the vast majority of literature on MSM-PWID concerned behavioral 

risks for HIV transmission (17), and this continued to be a primary focus in subsequent research 

(18, 19). Although both PWID and MSM face heightened socio-structural vulnerabilities and 

victimization (e.g., childhood trauma; (20, 21) as well as barriers to health services (22, 23), little 

is known about these determinants of HIV vulnerability among MSM-PWID. To address these 

gaps, we examined demographic, social-structural, behavioral, and health care factors associated 

with reporting sex with men among male PWID in Vancouver, Canada.  

                                                       
1  “MSM” is the term that is most likely to be used when searching literature databases, and sex with men is our 
primary outcome variable, and thus we have chosen to use this term for the purpose of presenting this analysis.  
Nevertheless, we recognize the term “MSM” has limitations, including that it tends to lead to a focus on proximal 
determinants of risk (e.g., behavior) while disregarding other considerations (e.g., sexual identity). 
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Methods 

Participants and data collection 

Data were collected from 2005-2014 as part of three harmonized open prospective cohort 

studies of people who use illicit drugs in Vancouver, Canada. The Vancouver Injection Drug 

Users Study (VIDUS) includes adults (18+) who reported past-month injection drug use at 

enrolment. The AIDS Care Cohort to Evaluate Exposure to Survival Services (ACCESS) enrolls 

HIV-positive adults reporting past-month illicit drug use, and the At-Risk Youth Study (ARYS) 

enrolls street-involved youth (aged 14-26) reporting past-month illicit drug use.  

Details of recruitment and data collection procedures for each cohort have been described 

previously (24-26). Briefly, participants are recruited through extensive street-based outreach 

and snowball sampling. At baseline and subsequent biannual study follow-ups, participants in 

each cohort complete a harmonized interviewer-administered questionnaire and serology to test 

for HIV and HCV. Participants received a $30CDN stipend for each visit. The study 

questionnaires are harmonized across the three cohorts and collect information on demographics, 

health behaviors, social-structural exposures, and access to care. The studies have been approved 

by the University of British Columbia/Providence Health Care Research Ethics Board. 

The present analyses were limited to participants assigned a male sex at birth with a history 

of injection drug use who were seen for a study visit between December 1, 2005 and November 

30, 2014. 

Measures 

The main outcome of interest was current MSM status, defined as reporting non-transactional 

sex with men over the previous six months. Participants were asked separately about non-

transactional and transactional sex with men (in exchange for money or other resources). 
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Variables of interest potentially associated with MSM status were included in the analysis. 

Demographic measures included age (per year older), white race/ethnicity (yes vs. no), high 

school completion (yes vs. no), residence in the Downtown Eastside (Vancouver’s epicenter of 

drug use and related HIV infections), homelessness or unstable housing (e.g., living in a single-

room occupancy hotel, in a car, staying with friends; yes vs. no), and relationship status 

(partnered vs. not). Socio-structural factors included a history of being in foster care (yes vs. no) 

and childhood sexual abuse as assessed through the sexual abuse subscale of the validated 

Childhood Trauma Questionnaire (27). Following previous research with this population (in 

which childhood maltreatment is highly prevalent), scores were dichotomized to reflect “no to 

low” (5-12) versus “moderate to extreme” (13-25) abuse (28). Recent socio-structural exposures 

included: incarceration (any time spent in detention, prison, or jail); sex work (engaging in 

sexual activities in exchange for money or goods), experiencing physical violence, and 

experiencing sexual violence (all yes vs. no).  

Drug use and sexual behaviors included any use of specific substances (heroin, prescription 

opioids, cocaine, crack cocaine, crystal methamphetamine), lending or borrowing used syringes, 

and inconsistent condom use (all yes vs. no). Lastly, health and health care access variables 

included HIV and Hepatitis C virus (HCV) serostatus, use of a supervised injection facility, both 

recent and lifetime utilization of addiction treatment, and self-reported inability to access 

addiction treatment. Unless otherwise specified, all measures reflect behaviors or activities over 

the previous six-month period. 

Statistical analyses 

     To begin, we stratified baseline characteristics by reporting non-transactional sex with men 

(at least once over the study period). Pearson’s chi-squared test (for binary variables), Fisher’s 
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exact test (for binary variables with counts <5), and the Mann-Whitney test (for continuous 

variables) were used to test for significant baseline differences between MSM and non-MSM 

male PWID.  Bivariable and multivariable generalized estimating equations (GEE) with a logit 

link were used to identify factors associated with reporting non-transactional sex with men in the 

previous six months. This approach accounts for correlations between repeated measurements, 

providing adjusted standard errors using an exchangeable correlation structure. The multivariable 

model was fit using an a priori-defined backwards selection protocol, with the Quasi-likelihood 

under the Independence model Criterion (QIC) statistic used to select the model with the best fit. 

The initial multivariable model included all explanatory variables associated with recent sex with 

men in the bivariable analyses at p<0.10. Reduced models were built by removing the variable 

with the highest p-value at each stage, and the final model included the set of variables with the 

lowest QIC value. All analyses were conducted in R 3.5.0 (R Foundation for Statistical 

Computing, Vienna, Austria). All P-values are two-sided. 

Results 

Of 1663 male participants, 514 (30.9%) were from the ACCESS cohort, 802 (48.2%) were 

from VIDUS, and 347 (20.9%) were from ARYS. Participants were followed for a median of 

54.3 months (Interquartile range [IQR]= 13.2-93.8) and had a median of 7 study visits (IQR=3-

13).  Over the study period, 225 (13.5%) participants reported sex with another man at least once 

and were therefore classified as MSM. As shown in Table 1, at baseline the median age of 

participants was 40 (IQR= 28-47), with MSM being younger (34; IQR= 24-43) than non-MSM 

(41; IQR=30-48). There were numerous other baseline differences between MSM and non-

MSM, including that MSM were less likely to live in the Downtown Eastside and more likely to 

report moderate-to-extreme childhood abuse.   
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In bivariable analyses (Table 2), MSM had higher unadjusted odds of being in a relationship; 

reporting moderate-to-extreme childhood sexual abuse; and experiencing physical violence, 

sexual violence, and sex work in the previous six months. Behavioral differences included 

greater crack cocaine use, crystal methamphetamine use, syringe sharing, and inconsistent 

condom use among MSM. Access to health services also varied, with MSM being less likely to 

have ever utilized addictions treatment and more likely to report recent inability to access 

treatment. In addition, MSM were more likely than non-MSM to be HIV-seropositive, but less 

likely to be Hepatitis C-positive.  

In the multivariable GEE model (Table 2), factors independently and negatively associated 

with sex with men in the previous six months were age (AOR= 0.96, 95% CI= 0.95-0.98); HCV 

positivity (AOR=0.43, 95% CI=0.29-0.64), and recent use of addictions treatment (AOR=0.83, 

95% CI= 0.69-0.99). Factors positively associated with sex with men were being in a 

relationship (AOR=1.49, 95% CI: 1.19-1.87); moderate to extreme childhood sexual abuse 

(AOR=2.65, 95% CI=1.83-3.83); sex work (AOR=3.33, 95% CI=1.80-6.17); crystal 

methamphetamine use (AOR=1.30, 95% CI=1.05-1.62); borrowing used syringes (AOR=1.39, 

95% CI=1.05-1.84); inconsistent condom use (AOR=1.76, 95% CI=1.36-2.27); and HIV 

positivity (AOR=3.82, 95% CI=2.43-6.01).  

Discussion 

 Across three cohorts of people who use illicit drugs in Vancouver, about 1 in 7 male 

PWID reported non-transactional sex with other men. MSM-PWID differed from non-MSM with 

respect to some demographic, social-structural, behavioral, and health care characteristics. 

Specifically, MSM were more likely to report childhood sexual abuse, to be HIV-positive, and to 

engage in sexual and drug use risk behaviors and less likely to have accessed addictions 
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treatment in the previous six months. However, MSM were also more likely to be in a 

relationship and had lower HCV prevalence, indicating potential resiliencies.  

The proportion of MSM in this sample was high compared to the local male population 

overall; 2.9% of adult males in Vancouver are estimated to be MSM (29). As recently shown by 

Lyons et al. (30), sexual minorities are also overrepresented among women who use drugs in this 

setting, consistent with higher rates of substance use among sexual minorities as compared to 

their heterosexual counterparts in the broader population (17). Further, it is well-established that 

sexual minorities report more childhood sexual abuse than their heterosexual counterparts (20, 

31). It is notable that MSM-PWID reported higher levels of abuse despite already high baseline 

levels among PWID (28). Consistent with previous research (2, 4, 10, 11), we found that MSM-

PWID were at greater behavioral risk for both sexual and parenteral HIV transmission.  

To our knowledge, this was the first study to examine access to substance use disorder 

treatment for MSM-PWID in Canada, and we found that sex with men was independently 

negatively associated with accessing treatment in the previous six months. This may be related to 

the relative dearth of stimulant-focused treatment services, as well as intersecting forms of 

stigma that MSM-PWID encounter in treatment settings (32). Addictions treatment is critical to 

HIV prevention among people who use drugs (33) and inability to access treatment has been 

associated with HIV risk (34). Thus, increasing access to treatment for MSM-PWID should be 

prioritized, both for overall well-being and to prevent HIV transmission. Although effective 

pharmacological treatments for stimulant use disorders remain elusive, psychosocial 

interventions that simultaneously address drug-related and sexual risks may be beneficial for 

MSM-PWID who use stimulants (37). However, data on long-term benefits of psychosocial 

interventions for stimulant dependence are currently lacking.   
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Interestingly, at baseline and over time, MSM-PWID were considerably less likely than 

non-MSM-PWID to be Hepatitis C antibody-positive, despite greater injection-related risk 

behavior. To better understand this apparent paradox, the injecting networks and practices of 

local MSM-PWID warrant further investigation. For example, it may be the case that MSM-

PWID tend to inject with each other rather than with non-MSM, limiting HCV transmission 

between their injecting networks. Alternatively, MSM-PWID may have different substance use 

patterns that reduce their risk of HCV acquisition.   

Our findings underscore the ongoing need to capture data on sexual orientation in 

research on injection drug use. In particular, multiple dimensions of sexual orientations should 

be considered in future research, as sexual attraction, behavior, and identity need not coincide, 

and can be differentially associated with health outcomes (35). For instance, one study in San 

Francisco found important differences among MSM-PWID based on sexual orientation identity, 

with greater sexual risk and HIV prevalence among gay and bisexual MSM but greater injection-

related risk and socio-economic vulnerability among heterosexual-identified MSM (19). 

Limitations 

Some limitations of this study should be noted. First, only one dimension of sexual 

minority status was measured, precluding our ability to examine the impacts of sexual orientation 

identity. The observational nature of the data limit causal inference and despite extensive 

multivariable adjustment, residual confounding may exist. With the exception of serostatus, 

variables were self-reported and thus may be subject to socially desirable reporting. Specifically, 

sex with men may be underreported, particularly as the survey was interviewer-administered, and 

such under-reporting may attenuate associations between exposures of interest and MSM status 
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(36). Finally, participants were not randomly recruited, and thus results cannot be generalized to 

all PWID in Vancouver.  

Conclusion 

 The present study adds to existing knowledge by demonstrating that sex with men is 

relatively common among male PWID in Vancouver and associated with specific resiliencies 

and vulnerabilities, including lower HCV prevalence and reduced engagement in addictions 

treatment. Findings indicate a need for trauma-informed, affirming, and culturally-relevant harm 

reduction and substance use treatment services for MSM-PWID. 

  



 8

 
References 

1. Bluthenthal RN, Kral AH, Gee L, Lorvick J, Moore L, Seal K, et al. Trends in HIV 

seroprevalence and risk among gay and bisexual men who inject drugs in San Francisco, 

1988 to 2000. J Acquir Immune Defic Syndr. 2001;28(3):264-9. 

2. Maslow CB, Friedman SR, Perlis TE, Rockwell R, Des Jarlais DC. Changes in HIV 

seroprevalence and related behaviors among male injection drug users who do and do not 

have sex with men: New York City, 1990-1999. Am J Public Health. 2002;92(3):382-4. 

3. Kral AH, Lorvick J, Gee L, Bacchetti P, Rawal B, Busch M, et al. Trends in Human 

Immunodeficiency Virus seroincidence among street-recruited injection drug users in San 

Francisco, 1987–1998. Am J Epidemiology. 2003;157(10):915-22. 

4. Scheim AI, Nosova E, Knight R, Hayashi K, Kerr T. HIV Incidence among men who 

have sex with men and inject drugs in a Canadian setting. AIDS Behav. 2018; 22(12): 

3957-3961. 

5. Strathdee SA, Sherman SG. The role of sexual transmission of HIV infection among 

injection and non-injection drug users. J Urban Health. 2003;80(Suppl 3):iii7-14. 

6. O’Connell JM, Lampinen TM, Weber AE, Chan K, Miller ML, Schechter MT, et al. 

Sexual risk profile of young men in Vancouver, British Columbia, who have sex with 

men and inject drugs. AIDS Behav. 2004;8(1):17-23. 

7. Ferreira AD, Caiaffa WT, Bastos FI, Mingoti SA. Profile of male Brazilian injecting drug 

users who have sex with men. Cadernos de saúde pública. 2006;22(4):849-60. 

8. Johnston LG, Holman A, Dahoma M, Miller LA, Kim E, Mussa M, et al. HIV risk and 

the overlap of injecting drug use and high-risk sexual behaviours among men who have 

sex with men in Zanzibar (Unguja), Tanzania. Int J Drug Policy. 2010;21(6):485-92. 



 9

9. Patel P, Borkowf CB, Brooks JT, Lasry A, Lansky A, Mermin J. Estimating per-act HIV 

transmission risk. AIDS. 2014;28(10):1509-19. 

10. Marshall BDL, Wood E, Li K, Kerr T. Elevated syringe borrowing among men who have 

sex with men: a prospective study. J Acquir Immune Defic Syndr. 2007;46(2):248-52. 

11. Deiss RG, Brouwer KC, Loza O, Lozada RM, Ramos R, Cruz MAF, et al. High-risk 

sexual and drug using behaviors among male injection drug users who have sex with men 

in 2 Mexico-US border cities. Sex Trans Dis. 2008;35(3):243-9. 

12. Semple SJ, Patterson TL, Grant I. A comparison of injection and non-injection 

methamphetamine-using HIV positive men who have sex with men. Drug Alcoho 

Depend. 2004;76(2):203-12. 

13. Ibanez GE, Purcell DW, Stall RD, Parsons JT, Gomez CA. Sexual risk, substance use, 

and psychological distress in HIV-positive gay and bisexual men who also inject drugs. 

AIDS. 2005;19:S49-S55. 

14. Rietmeijer CA, Wolitski RJ, Fishbein M, Corby NH, Cohn DL. Sex hustling, injection 

drug use, and non-gay identification by men who have sex with men - Associations with 

high-risk sexual behaviors and condom use. Sex Trans Dis.1998;25(7):353-60. 

15. Ghanem A, Little SJ, Drumright L, Liu L, Morris S, Garfein RS. High-Risk behaviors 

associated with injection drug use among recently HIV-infected men who have sex with 

men in San Diego, CA. AIDS Behav. 2011;15(7):1561-9. 

16. Lea T, Mao L, Bath N, Prestage G, Zablotska I, de Wit J, et al. Injecting drug use among 

gay and bisexual men in Sydney: prevalence and associations with sexual risk practices 

and HIV and hepatitis C infection. AIDS Behav. 2013;17(4):1344-51. 



 10

17. Stall RD, Purcell DW. Intertwining epidemics: a review of research on substance use 

among men who have sex with men and its connection to the AIDS epidemic. AIDS 

Behav. 2000;4(2):181-92. 

18. Bull SS, Piper P, Rietmeijer C. Men who have sex with men and also inject drugs-

profiles of risk related to the synergy of sex and drug injection behaviors. J Homosex. 

2002;42(3):31-51. 

19. Kral AH, Lorvick J, Ciccarone D, Wenger L, Gee L, Martinez A, Edlin BR. HIV 

prevalence and risk behaviors among men who have sex with men and inject drugs in San 

Francisco. J Urban Health. 2005;82(Suppl 1):i43-50. 

20. Schneeberger AR, Dietl MF, Muenzenmaier KH, Huber CG, Lang UE. Stressful 

childhood experiences and health outcomes in sexual minority populations: a systematic 

review. Soc Psychiatry Psychiatr Epidemiol. 2014;49(9):1427-45. 

21. Marshall BDL, Galea S, Wood E, Kerr T. Longitudinal associations between types of 

childhood trauma and suicidal behavior among substance users: a cohort study. Am J 

Public Health. 2013;103(9):e69-75. 

22. Albuquerque GA. Access to health services by lesbian, gay, bisexual, and transgender 

persons: systematic literature review. BMC Int Health Hum Rights. 2016;16:2. 

23. Prangnell A, Ben D-G, Dong H, Nolan S, Milloy MJ, Wood E, et al. Factors associated 

with inability to access addiction treatment among people who inject drugs in Vancouver, 

Canada. Subst Abuse Treat Prev Policy. 2016;11:9. 

24. Strathdee SA, Palepu A, Cornelisse PG, Yip B, O'Shaughnessy MV, Montaner JS, et al. 

Barriers to use of free antiretroviral therapy in injection drug users. JAMA. 

1998;280(6):547-9. 



 11

25. Tyndall MW, Currie S, Spittal P, Li K, Wood E, O'Shaughnessy MV, et al. Intensive 

injection cocaine use as the primary risk factor in the Vancouver HIV-1 epidemic AIDS. 

2003;17(6):887-93. 

26. Wood E, Stoltz J-A, Montaner JSG, Kerr T. Evaluating methamphetamine use and risks 

of injection initiation among street youth: the ARYS study. Harm Reduct J. 2006;3(1):18. 

27. Scher CD, Stein MB, Asmundson GJ, McCreary DR, Forde DR. The childhood trauma 

questionnaire in a community sample: psychometric properties and normative data. J 

Trauma Stress. 2001;14(4):843-57. 

28. Hadland SE, Wood E, Dong H, Marshall BDL, Kerr T, Montaner JS, et al. Suicide 

attempts and childhood maltreatment among street youth: a prospective cohort study. 

Pediatrics. 2015;136(3):440-9. 

29. Rich AJ, Lachowsky NJ, Sereda P, Cui Z, Wong J, Wong S, et al. Estimating the size of 

the MSM population in metro Vancouver, Canada, using multiple methods and diverse 

data sources. 2018;95(2):188-195. 

30. Lyons T, Shannon K, Richardson L, Simo A, Wood E, Kerr T. Women who use drugs 

and have sex with women in a Canadian setting: barriers to treatment enrollment and 

exposure to violence and homelessness. Arch Sex Behav. 2016;45(6):1403-10. 

31. Friedman MS, Marshal MP, Guadamuz TT, Wei C, Wong CF, Saewyc E, et al. A meta-

analysis of disparities in childhood sexual abuse, parental physical abuse, and peer 

victimization among sexual minority and sexual nonminority individuals. Am J Public 

Health. 2011;101(8):1481-94. 



 12

32. Senreich E. A comparison of perceptions, reported abstinence, and completion rates of 

gay, lesbian, bisexual, and heterosexual clients in substance abuse treatment. J Gay  

Lesbian Ment Health. 2009;13(3):145-69. 

33. Metzger DS, Woody GE, O'Brien C. Drug treatment as HIV prevention: a research 

update. J Acquir Immune Defic Syndr. 2010;55(Suppl 1):S32-S6. 

34. Wood E, Spittal P, Li K, Kerr T, Miller CL, Hogg RS, et al. Inability to access addiction 

treatment and risk of HIV infection among injection drug users. J Acquir Immune Defic 

Syndr. 2004;36(2):750-4. 

35. Brennan DJ, Bauer GR, Bradley K, Tran OV. Methods used and topics addressed in 

quantitative health research on gay, bisexual and other men who have sex with men: a 

systematic review of the literature. J Homosex. 2017;64(11):1519-38. 

36. Salway T, Plöderl M, Liu J, Gustafson P. Effects of multiple forms of information bias on 

estimated prevalence of suicide attempts by sexual orientation: an application of a 

Bayesian misclassification correction method to data from a systematic review. Am J 

Epidemiology. 2019; 188(1):239-249. 

37. Knight RE, Karamouzian M, Carson A, Edward J, Carrieri P, Shoveller J, et al. 

Interventions to address substance use and sexual risk among gay, bisexual and other men 

who have sex with men who use methamphetamine: a systematic review. Drug Alcohol 

Depend. 2019; 194:410-429.  

 

 

 

 


