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ABSTRACT

Background: In Canada, gay, bisexual and other men who have sex with men (GBM) are disproportionately affected by 

HIV. HIV pre-exposure prophylaxis (PrEP) is proven to prevent HIV among HIV-negative GBM. We report on PrEP 

access among GBM for whom PrEP is clinically recommended and examine correlates of not using PrEP. 

Methods: From 2017 to 2019, the Engage study recruited sexually-active GBM≥16 years in Montréal(M), Toronto(T), 

and Vancouver(V) via respondent-driven sampling (RDS). Participation included HIV/STI testing and a computer-

assisted self-interview. We examined PrEP access using a health services model and fit RDS-adjusted logistic regressions 

to determine correlates of not using PrEP among those who were PrEP-aware and clinically recommended. 

Results: We recruited 2008 self-reported HIV-negative/unknown GBM; 1159 (n=511(M), n=247(T), n=401(V)) met 

PrEP recommendations. Of these, 1100 were PrEP-aware (RDS-adjusted %: M=85%, T=94%, V=93%), 678 felt the need 

for PrEP (M=39%, T=56%, V=49%), 406 tried to access it (M=21%, T=33%, V=30%) and 319 used PrEP (M=15%, 

T=22%, V=22%) in the past 6 months. Not using PrEP was associated with several factors, including not feeling at high 

enough risk, viewing PrEP as not completely effective, not having a primary care provider, and lacking medication 

insurance. 

Conclusion: While half of GBM from Canada’s three largest cities met clinical recommendations for PrEP, less than a 

quarter reported use. Despite high levels of awareness, a programmatic response that addresses PrEP-related perceptions 

and health system barriers is needed to scale up PrEP access and ultimately end the HIV epidemic among GBM in 

Canada.
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INTRODUCTION

The HIV epidemic continues to disproportionately affect gay, bisexual and other men who have sex with men 

(GBM) in Canada. While GBM make up only 2-3% of the Canadian population, they represent almost half  of all 

prevalent and newly reported HIV cases.(1–3) Disease burden is concentrated in Canada’s three largest cities - Montréal, 

Toronto and Vancouver, where many GBM reside.(4,5) The 2018 Pan-Canadian framework on sexually transmitted and 

blood-borne infections (STBBIs) aims to reduce the incidence of STBBIs, such as HIV. Actions(6) including the uptake 

of existing and emerging HIV prevention interventions, such as HIV pre-exposure prophylaxis (PrEP) are recommended.

HIV-PrEP, using antiretroviral medication – tenofovir disoproxil fumarate or tenofovir alafenamide combined 

with emtricitabine, has been shown to be effective in preventing HIV infection among HIV-negative GBM.(7–9) 

Canadian guidelines for PrEP (10) provide clinical criteria for the use of PrEP among individuals at high-risk of HIV 

infection, including GBM.

While approved since 2016,(11) the implementation of PrEP in Canada has varied. For example, in Quebec, PrEP 

has been available since 2013,(12–15) followed by Ontario in 2017(16) and British Columbia in 2018.(17) Prior to 

coverage of PrEP through a diversity of provincial drug benefit programs, availability was limited to private insurance and 

the use of ‘buyers clubs’.(18)  

Although PrEP is increasingly available across Canada, documenting uptake and related barriers, especially for 

GBM who may benefit most, is important as this intervention is scaled. Optimizing uptake of PrEP may be guided by 

considering a prevention cascade(19) or conceptual frameworks for health services access.(20,21) One such model, 

developed by Levesque et al.(22) identifies dimensions in relation to a person’s ability to 1) perceive a need, 2) look for, 

3) obtain, 4) pay for, and 5) adhere to a health service. 

Examining PrEP access and related factors could identify specific barriers, and subsequent targets for 

intervention.(23,24) A variety of patient-, provider- and system-related factors are known to be potential barriers to PrEP 

use.(25–27) However, because many of these studies involved clinical cohorts or were conducted before changes in 

provincial programs, (26,28,29) understanding the current status of PrEP use among HIV-negative GBM and the barriers 

to uptake will be key to national and provincial strategies to end the HIV epidemic.(30) Our objectives were to 1) describe 

HIV-PrEP access and 2) identify factors associated with not using PrEP, among HIV-negative or -unknown GBM meeting 

clinical recommendations and living in Montréal, Toronto and Vancouver. 
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METHODS

Study design

We used baseline data from the Engage Cohort study (Engage). Engage is a prospective biobehavioural study 

examining antiretroviral-based HIV prevention and the occurrence of STBBIs among GBM. It is being conducted in 

Montréal, Toronto and Vancouver. Respondent-driven sampling (RDS) was used to recruit participants. RDS is an 

adapted form of chain referral recommended for studies of hard-to-reach populations that aims to approximate probability 

sampling.(31–33). 

Eligible participants were 16 years of age or older, gender-identified as a man (including transmen), reported 

sexual activity with a man in the past 6 months (P6M), and able to read English or French. Each initial participant (seed; 

purposively invited), and subsequent participants were given 6 recruitment coupons to invite peers; all participants 

provided written informed consent. Engage was reviewed and approved by the following ethics boards: Research Institute 

of the McGill University Health Centre, Ryerson University, St. Michael’s Hospital, University of Toronto, University of 

Windsor, University of British Columbia, University of Victoria and the Simon Fraser University.

Participants were recruited from February 2017 to June 2018 in Montréal, May 2017 to August 2019 in Toronto, 

and February 2017 to August 2019 in Vancouver. The overall target sample size (n=2160) was based on an a priori 

consideration of precision in estimating HIV incidence. Participation involved a computer-assisted self-interview (CASI) 

with sections on sociodemographic characteristics, knowledge and attitudes regarding HIV and related prevention, access 

to health services, and sexual behaviours. Participation also included HIV/STBBI testing by a research nurse. Participants 

received $50 CDN and $15 CDN for each peer recruited. Details on the RDS method are described elsewhere(34) and the 

STROBE-RDS checklist guided reporting.(35) 

Analytical sample 

To describe PrEP access (objective 1), all participants who self-reported  being HIV-negative/-unknown and met 

Canadian clinical recommendations for PrEP(10) were included. According to these guidelines, PrEP is recommended for 

GBM who report having condomless anal sex (P6M) and have at least one of the following: 1) diagnosis of syphilis or 

rectal sexually transmitted infection (STI) in the past year, 2) >1 previous use of HIV post-exposure prophylaxis, 3) an 

ongoing relationship with an HIV-positive partner at risk of transmitting HIV, and 4) an HIV incidence risk index for men 
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who have sex with men (HIRI-MSM) score11.(36) The HIRI-MSM is a validated 6-item screening tool developed by the 

US Center for Disease Control and Prevention.(37). 

 To identify factors associated with not using PrEP (objective 2), the analysis was limited to self-reported HIV-

negative/-unknown GBM who met clinical recommendations for PrEP, and were aware of PrEP, a necessary condition to 

use PrEP. 

Variables  

Outcome variables 

For objective 1, the following measures were used: awareness of PrEP, perceiving the need for PrEP (P6M), 

trying to access PrEP (P6M) and using PrEP (P6M). For objective 2, the main outcome of interest was no use of PrEP 

(P6M). Corresponding questionnaire items are available in Appendix I. 

Independent variables 

The main independent variables for objective 2 align with dimensions of access.(22) Details regarding the 

development of questionnaire items are available in Appendix II. Variables were grouped in the following categories: 

sociodemographic, sexual behaviour prevention strategies, and the dimensions of access (perceived risk of HIV infection, 

knowledge about PrEP, impact of PrEP use on sexual behaviour, access to health services, and implications of ongoing 

PrEP use). A complete list of potential correlates that were considered can be found in Appendix III (Table S2). While 

response options to most questionnaire items had Likert-scale responses, variables were treated as categorical to facilitate 

interpretation. 

Statistical methods

All analyses were adjusted using RDS-II weights,(33) which are inversely proportional to the size of participant’s 

social network; these weights account for individuals with larger social networks being more likely to be recruited into the 

sample. The question to capture social network can be found in Appendix I. RDS-II weights were calculated separately 

for each city.

For objective 1, crude and RDS-adjusted estimates were calculated for each city. For objective 2, logistic 

regression analyses stratified by city were first conducted to identify potential correlates of not using PrEP. Factors 

exhibiting similar relationships (i.e. direction of association) in each city were selected for pooled (3-city) analyses in 

order to identify salient factors common across cities. The total number of variables was further reduced using correlation 
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matrices; for highly correlated items (Spearman’s correlation coefficient≥|0.3|), those amenable to intervention were 

prioritized. Univariable logistic regression analyses on pooled data were then conducted to identify significant correlates 

(p-value<0.10 given the exploratory nature of the analysis). A complete case analysis using multivariable logistic 

regression on pooled data was then developed, adjusting for city and year of recruitment to reflect the progressive and 

varied implementation of PrEP across cities and recruitment periods. To account for the RDS-weights, quasi-binomial 

regressions were used. A sensitivity analysis was also done using all independent variables as continuous measures. All 

analyses were performed using RStudio (Version 1.1.419– © 2009-2018 RStudio, Inc.).  

RESULTS

From February 2017 to August 2019, 1179 participants (seeds: 27) were recruited in Montréal, 517 (seeds: 96) in 

Toronto, and 754 (seeds: 117) in Vancouver. Among these 2449 participants, the RDS-adjusted proportions (95% CI) of 

self-reported HIV-negative/-unknown participants were 86.3% (82.8%-89.8%), 78.5% (74.0%-83.0%), and 79.7% 

(74.1%-85.2%) in Montréal, Toronto, and Vancouver, respectively. Of these participants (n=2008), the proportions who 

met clinical recommendations for PrEP were 49.9% (44.1%-55.6%) in Montréal, 44.9% (36.6%-53.1%) in Toronto and 

58.1% (51.1%-65.2%) in Vancouver. A breakdown of participants by the guideline criteria can be found in Appendix III 

(Figure S1, Table S3). Determinations of clinical recommendation for PrEP were not possible for 3.5% (Montréal), 3.6% 

(Toronto) and 1.6% (Vancouver) HIV-negative/-unknown participants due to missing data (Figure 1). 

A total of 1159 participants (median age:30, age-range:17-73) met clinical recommendations for PrEP. Most 

identified as cis-gender (88.5% to 96.5% across cities), gay (81.4% to 89.3%) and were born in Canada (60.3% to 63.6%). 

In addition, 30.5% to 46.0% reported not having a primary care provider and 32.0% to 44.6% reported not having 

medication insurance (Table 1). 

Dimensions of PrEP access are presented in Figure 2. Awareness of PrEP ranged from 84.6% (Montréal) to 

94.2% (Toronto), 39.2% (Montréal) to 56.1% (Toronto) felt the need for PrEP, 20.6% (Montréal) to 33.2% (Toronto) tried 

to obtain PrEP, and 14.5% (Montréal) to 21.8% (Vancouver) used PrEP (P6M). 

In pooled multivariable models (Table 2), not using PrEP was significantly associated with: being in a 

relationship with a main partner (adjusted Odds Ratio=1.85; 95% Confidence Interval=1.21-2.86), not feeling at high 

enough risk to use PrEP (aOR 6.20; 95% CI 3.61-11.10), not knowing enough about PrEP to determine if it is right for 

them (aOR 2.33; 95% CI 1.37-4.05), and perceiving PrEP to not be very effective (aOR 3.97; 95% CI 2.23-7.38). Other 
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associated factors included not choosing sexual partners based on their PrEP-use (aOR 1.56; 95% CI 1.02-2.41) and 

continuing condom-use if they were taking PrEP (aOR 1.99; 95% CI 1.27-3.14). Regarding access within the health 

system, GBM had higher odds of not using PrEP if they thought they were unable to find a doctor accepting of their 

sexual behaviours to prescribe PrEP (aOR 5.22; 95% CI 2.00-16.64). Compared with men who disclosed having male 

sexual partners to a primary care provider, those who did not disclose (aOR 3.30; 95% CI 1.68-6.76) and those who did 

not have a care provider (aOR 2.66; 95% CI 1.65-4.35) had higher odds of not using PrEP. Also, not having medication 

insurance (aOR 3.10; 95% CI 1.91-5.12), being concerned about the cost of PrEP (aOR 1.55; 95% CI 1.00-2.41) and 

worrying about PrEP side-effects (aOR 1.81; 95% CI 1.18-2.79) were associated with non-use. With respect to 

recruitment, only year of study participation (2019 vs. 2017) had lower odds (aOR 0.51; 95% CI 0.26-0.99).

Using the independent variables as continuous measures showed similar results. However, worry about PrEP side-

effects was no longer statistically significant, and not liking the idea of regular PrEP follow-up visits was (data not 

shown). Missingness ranged from 0 to 6.2% on reported independent variables.

DISCUSSION

Using the Canadian HIV-PrEP clinical guidelines(10) and data from a well-characterized population-based 

sample of HIV-negative/unknown GBM in Montréal, Toronto, and Vancouver, we estimated approximately half of GBM 

could benefit from PrEP. We also documented different dimensions of PrEP access, finding that reported use of PrEP 

ranged between 14.5% and 21.8%. Essentially, up to 4 out of 5 GBM who met clinical recommendations did not use 

PrEP. Similarly low uptake has been documented elsewhere;(27,38) in a study of 20 urban areas in the US (2014-2017), 

only one in three men thought to benefit from PrEP, reported using it.(27) While the majority of GBM in our study were 

aware of PrEP, ranging from 84.6% (Montréal) to 84.7% (Toronto), far fewer perceived a need, or tried to obtain it, 

indicating a substantial gap between PrEP awareness and use. 

Not feeling at sufficient risk and not knowing whether PrEP is appropriate and effective have all been identified 

in previous studies as factors affecting PrEP use.(25,38–43)The discordance between these perceptions but having risk for 

HIV as per clinical criteria, stands out as a target in optimizing access. Perceived risk is a known determinant of health 

behaviours,(44) and can be harnessed in promoting behaviour change. These and other dimensions of access identified in 

our analyses, align with literacy on the prevention and care aspects of PrEP. PrEP literacy, or health literacy more 

generally, encompasses health-related knowledge, personal motivation to access health information, peer norms, and 
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behavioural intentions. These are important determinants of an individual’s ability to perceive a need and ultimately 

access a service.(22,45) As highlighted by Dubov, successful health system programming to improve access to PrEP 

should build upon different components of PrEP literacy and focus on the provision of related information to individuals 

and communities.(24) Perceived need, a function of both knowledge about PrEP and one’s perceptions about personal 

HIV risk,(22) could be reinforced for GBM who are considered most at-risk for HIV, and therefore most likely to benefit 

from PrEP. Therefore, community information campaigns and peer-based programs, could be used to guide GBM 

regarding the scope of their HIV risk and the potential benefits of PrEP, ultimately affecting motivations to use PrEP.(19) 

In addition, by increasing overall community knowledge about PrEP, new norms regarding prevention strategies can take 

hold.(46)

We observed, like others,(38,47) several factors representing health system and structural barriers. For example, 

not having medical insurance or a primary care provider were independently associated with not accessing PrEP. GBM 

not able to find a doctor accepting of their sexual behaviours to prescribe PrEP also had higher odds of not using PrEP. 

This is consistent with qualitative work that showed a lack of PrEP use among GBM who expressed difficulty discussing 

risky sexual behaviours and PrEP-use with healthcare providers.(48,49) Finally, with respect to the ongoing use of PrEP, 

GBM who were concerned about related side effects were also less likely to use it. Interventions such as community 

outreach to improve linkage to PrEP care, and the removal of medication cost could help increase PrEP uptake.(50–52) 

Also, work is needed to improve PrEP awareness among primary care networks, including continuing professional 

development programs on PrEP and general sexual health for GBM. For example, a dissemination and implementation 

study underway in Toronto, Canada is examining patient-initiated continuing medical education and nurse-led PrEP 

delivery.(53) 

This study has several limitations. Conducting an analysis on a multicity study using RDS presents some 

challenges, and there is currently no consensus on how to conduct RDS-adjusted regression analyses.(32) However, we 

adhered to RDS assumptions by providing city-specific descriptive results, recognizing three distinct networked 

populations, and we included the RDS-II weights in regression models to minimize selection bias. The proportion of 

GBM who met clinical recommendations may have been overestimated based on guideline criteria. For example, a man 

18 to 28 years old, having had at least one episode of condomless receptive anal sex would meet clinical 

recommendations. Partner type (regular vs. casual) is not considered, highlighting the need for individualized and 
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differentiated PrEP care.(54) On the other hand, the application of current guidelines seems to be sufficiently specific in 

excluding those unlikely to benefit from PrEP. Indeed, PrEP use ranged from 1.5% (Montréal) to 7.6% (Vancouver) 

among men who did not meet clinical recommendations for PrEP (table S1). Also, while we cannot exclude social 

desirability and recall biases in the self-reported measures, using a CASI questionnaire would largely mitigate these 

biases.(56,57) Finally, because of the cross-sectional nature of the analysis, temporality cannot be established, and results 

are generalizable only to GBM living in large urban centers.

Despite these limitations, this is the first study to use RDS to recruit GBM in Canada’s three largest cities. As a 

recommended recruitment method that approximates probability sampling, it allows for inferences at the population level. 

(31) By adhering closely to recommended RDS procedures and using statistical adjustments, possible related biases due to 

this method were likely attenuated. Our use of a conceptual framework on access to healthcare assured a comprehensive 

and nuanced consideration of psychosocial, behavioural, and sexual health determinants that could influence access to 

PrEP. 

While the optimal target for PrEP coverage in the GBM population is unknown and work is underway,(55) our 

findings nonetheless suggest sub-optimal coverage. By considering a variety of PrEP use-related barriers and facilitators, 

we identified specific gaps and challenges shared by GBM in Canada’s three largest cities. Finally, our findings represent 

a snapshot of PrEP use among GBM as this prevention intervention begins to be used. Also, the higher odds of PrEP 

access based on the year of recruitment, suggests evolving access and a need to follow uptake longitudinally. 

The epidemiology of HIV among GBM in Canada, along with the availability of PrEP, a proven prevention 

strategy, highlights the urgency to act. If Canada aims to eliminate HIV as a public health threat by 2030, a scale-up in 

PrEP access for GBM is needed. 
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Table 1: Descriptive characteristics of self-reported HIV-negative or unknown participants for whom PrEP is 
clinically recommended (n=1159)

 Montréal (n=511) Toronto (n=247) Vancouver (n=401)

 Crude % RDS adjusted % 
(95%CI) Crude % RDS adjusted % 

(95%CI) Crude % RDS adjusted % 
(95%CI)

Age: median (Q1, Q3) 30 (25, 36) 30 (26, 34) 30 (26, 35)

Gender identity

Cis 94.5 88.5 (82.3-94.7) 96.8 99.0 (97.8-100.0) 96.5 97.2 (93.8-100.0)

Trans 0.6 1.6 (0.0-4.5) 0.4 0.1 (0.0-0.2) 0.0 0

Genderqueer/gender 
non-conforming 3.3 3.3 (1.1-5.5) 2.4 0.9 (0.0-2.0) 2.5 1.4 (0.0-3.1)

Other 1.6 6.6 (1.2-12.0) 0.4 0.1 (0.0-0.1) 1.0 1.4 (0.0-4.4)

Sexual Orientation

Gay 87.5 83.8 (78.1-89.4) 80.6 81.4 (71.6-91.2) 86.8 89.3 (85.1-93.4)

Queer 5.1 3.4 (1.1-5.8) 14.6 12.7 (4.2-21.1) 5.7 2.7 (0.3-5.2)

Bisexual 4.3 6.0 (2.1-10.0) 2.4 5.1 (0.0-11.4) 5.0 6.7 (3.5-9.8)

Other 3.1 6.8 (2.9-10.6) 2.4 0.8 (0.0-1.7) 2.5 1.3 (0.2-2.5)

Ethnicity

Canadian 56.6 47.8 (40.2-55.3) 40.1 31.2 (21.4-41.0) 46.1 40.0 (32.1-48.0)

European 16.6 16.0 (11.0-21.1) 24.7 29.0 (19.3-38.8) 22.4 18.2 (10.6-25.7)

Asian 4.1 5.4 (1.3-9.6) 13.4 12.0 (6.9-17.0) 16.7 23.3 (16.8-29.9)

Latin American 9.8 13.5 (7.0-20.0) 7.7 8.7 (3.2-14.2) 6.7 11.2 (6.4-16.1)

African, Black, 
Caribbean 2.9 3.9 (0.7-7.0) 3.2 3.9 (0.0-8.5) 1.5 1.2 (0.0-2.8)

Arab or North African 3.9 7.4 (3.6-11.3) 1.2 1.6 (0.0-3.6) 0.7 0.6 (0.0-2.2)

Aboriginal or 
Indigenous 0.8 2.0 (0.0-4.8) 0.4 0.1 (0.0-0.1) 1.7 0.5 (0.0-1.3)

Other 5.3 3.9 (0.8-6.9) 9.3 13.5 (5.0-22.0) 4.0 5.0 (0.7-9.3)

Born in Canada

Yes 63.6 54.5 (46.8-62.3) 60.3 49.0 (38.3-59.6) 62.8 55.6 (47.2-64.1)

No 36.4 45.5 (37.7-53.2) 39.7 51.0 (40.4-61.7) 37.2 44.4 (35.9-52.8)

Education

No more than high 
school 14.9 15.4 (10.9-19.9) 9.3 12.9 (6.2-19.6) 10.7 10.6 (6.1-15.0)

Greater than high 
school 85.1 84.6 (80.1-89.1) 90.7 87.1 (80.4-93.8) 89.3 89.4 (85.0-93.9)

Annual income (CAD)

<30K 52.4 65.1 (58.4-71.8) 44.1 52.3 (41.6-63.0) 40.9 54.7 (46.5-63.0)

30K-50K 26.6 18.6 (13.4-23.8) 23.5 22.0 (14.8-29.2) 23.7 21.5 (14.7-28.4)

50K+ 20.9 16.3 (11.7-21.0) 32.4 25.7 (16.0-35.5) 35.4 23.7 (16.6-30.9)

Primary care 
provider aware about 
male sexual partners

Yes 53.4 40.9 (33.4-48.4) 66.8 54.7 (43.6-65.8) 45.4 27.6 (20.5-34.6)

No 7.6 14.5 (9.0-20.0) 10.1 14.8 (6.1-23.5) 18.0 26.4 (19.5-33.4)

No primary care 
provider 38.9 44.6 (37.0-52.2) 23.1 30.5 (20.0-41.0) 36.7 46.0 (37.6-54.4)

Has medication 
Insurance
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Yes 73.6 68.0 (60.9-75.0) 62.3 55.4 (45.2-65.7) 69.3 61.9 (53.8-70.1)

No 26.4 32.0 (25.0-39.1) 37.7 44.6 (34.3-54.8) 30.7 38.1 (29.9-46.2)

RDS respondent driven sampling, CI confidence interval
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Table 2: Factors associated with not using PrEP among self-reported HIV-negative or unknown participants for 
whom PrEP is clinically recommended and who are PrEP aware (n=1100)

Univariable* Multivariable*

  OR (95 % CI) aOR (95% CI)

Sociodemographic characteristics    
Age 30 years or older Ref Ref

 Less than 30 years 2.10 (1.56- 2.82) 1.13 (0.74- 1.74)

Education Greater than high school Ref Ref

 No more than high school 1.83 (1.08- 3.34) 1.35 (0.64- 3.00)

Income 30 000 CAD or more Ref Ref

 <30 000 CAD 1.62 (1.21- 2.18)  1.02 (0.65-  1.58)

In a relationship with a main partner No Ref Ref

 Yes 2.20 (1.63- 2.97) 1.85 (1.21-  2.86)

Sexual behaviour prevention strategies    

Viral load sorting as HIV prevention strategy No Ref Ref

 Yes 0.32 (0.23- 0.45) 0.66 (0.41-  1.08)

Perceived risk of HIV infection    

“I don’t feel that I am at high enough risk to use PrEP.” Strongly disagree/ disagree/neutral Ref Ref

 Agree/strongly agree 7.88 (5.13-12.69)    6.20 (3.61- 11.10)

“HIV/AIDS is a less serious threat than it used to be because 
of new treatments.” Strongly agree/agree Ref Ref

 Disagree/strongly disagree 1.91 (1.39- 2.63)  1.42 (0.89-  2.27)

Knowledge about PrEP    

“I know enough about PrEP to tell if it’s right for me or not.” Strongly agree/agree/neutral Ref Ref

 Disagree/strongly disagree 2.70 (1.82- 4.12)  2.33 (1.37-  4.05)

“In your opinion, how effective is PrEP at preventing HIV 
infection?” Completely/very Ref Ref

 Moderately/a little/not at all/no 
opinion 8.44 (5.34-14.12) 3.97 (2.23-  7.38)

“I believe that new drug therapies make people less 
infectious with HIV.” Strongly agree/agree Ref Ref

 Disagree/Strongly disagree 2.52 (1.70- 3.86) 1.34 (0.75-  2.42)

Impact of PrEP use on sexual behavioural    

“I will choose my sexual partners based on whether they are 
taking PrEP or not.” Strongly agree/agree/neutral Ref Ref

 Disagree/strongly disagree 1.48 (1.10- 1.98)  1.56 (1.02-  2.41)

“If I was taking PrEP, I would most likely stop using 
condoms.” Strongly agree/agree/neutral Ref Ref

 Disagree/strongly disagree 2.69 (1.94- 3.78) 1.99 (1.27-  3.14)

 “I am afraid that guys being on PrEP will stop using other 
ways of protecting themselves.” Strongly disagree/disagree/neutral Ref Ref

 Agree/strongly agree 1.93 (1.40- 2.65) 1.00 (0.63-  1.59)

Access to health services    

Told primary healthcare provider about male partners Yes Ref Ref

 No 5.68 (3.38, 10.14)  3.30 (1.68-  6.76)

 No primary care provider 3.65 (2.62, 5.13) 2.66 (1.65-  4.35)

Page 19 of 39

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Cox et al., 2020

5

Has medication insurance Yes Ref Ref

 No 3.21 (2.26- 4.65) 3.10 (1.91 – 5.12)
“ I don’t think I can find a doctor that is sensitive and 
accepting enough of my sexual activities and choices to 
prescribe PrEP.”

Strongly disagree/
disagree/neutral Ref Ref

 Agree/strongly agree 7.27 (3.27-20.57)  5.22 (2.00- 16.64)

“I know where to go to get a prescription for PrEP.” Strongly agree/agree/neutral Ref Ref

 Disagree/strongly disagree 4.13 (2.84- 6.19) 1.63 (0.97- 2.76)

“I have not sought a prescription for PrEP in the past 
because of the cost of the medication.” Strongly disagree/disagree/neutral Ref Ref

 Agree/strongly agree 1.43 (1.06- 1.94) 1.55 (1.00- 2.41)

Implications of ongoing PrEP use    

“ I am worried about the short- and long-term side effects of 
taking PrEP. Strongly disagree/disagree/neutral Ref Ref

 Agree/strongly agree 2.19 (1.63- 2.94)  1.81 (1.18- 2.79)

“ I don’t like the idea of being required to go to the regular 
medical follow-up visits involved in taking PrEP” Strongly disagree/disagree/neutral Ref Ref

 Agree/Strongly agree 3.03 (1.94- 4.94) 1.23 (0.67- 2.31)

Year and city of recruitment

City Montreal Ref Ref

Toronto 0.69 (0.47, 1.03) 1.33 (0.70, 2.51)

Vancouver   0.67 (0.48, 0.93) 0.93 (0.54, 1.62)

Year 2017 Ref Ref

2018 0.61 (0.43, 0.86) 0.99 (0.61, 1.60)

2019 0.44 (0.29, 0.67) 0.51 (0.26, 0.99)

OR odds ratio, CI confidence interval, aOR adjusted odds ratio
* All estimates are respondent driven sampling (RDS)-adjusted. For univariable models, the n ranged from 1032 to 1100, 
for the multivariable model n=987. 
Other variables that were also explored:
Sociodemographic characteristics: Sexual orientation, ethnicity
Sexual behaviour prevention strategies: Sero-positioning as HIV prevention Strategy, sero-sorting as HIV prevention 
strategy, PrEP sorting as HIV prevention strategy, withdrawal as HIV prevention strategy, 
Sexual behavioural impact of PrEP use: "PrEP would allow me to have the sex I want.", "If a guy is using PrEP it 
makes using condoms during anal sex less important."
Community receptivity of PrEP: "PrEP is well-perceived in the community.", " I am worried about being negatively 
judged for taking PrEP."
Access to health services: "Clinics where I could get PrEP are too far away.", “At this time, how easy overall would you 
say it is for you to access PrEP?”, "Most doctors do not know enough about PrEP to be comfortable prescribing it."
Implications of ongoing PrEP use: "I would have difficulty taking PrEP medication every day."
Other variables: HIV treatment optimism-skepticism scale,(58) Collective self-esteem scale,(59) Sexual compulsivity 
scale,(60) Sexual altruism scale,(61,62) Condom barriers scale(63) 
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Figure 1: Flow chart of analytical samples
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Figure 2: PrEP access among self-reported HIV-negative or unknown participants for whom PrEP is clinically 
recommended (n=1159)

Note: Proportions are respondent driven sampling (RDS)-adjusted
Participants were provided a definition of HIV-PrEP and asked a series of questions (see Appendix I) 
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Appendix I: Selected measures and corresponding Engage questionnaire items

Measure/variable Engage questionnaire item
Awareness of PrEP Definition: “PrEP” stands for Pre-Exposure Prophylaxis. PrEP is 

a new highly effective HIV prevention method whereby a HIV-
negative person takes a prescription HIV medication, Truvada, that 
was developed to treat HIV infection in HIV positive people, but 
can also be used by HIV negative people to lower risk of HIV 
infection if taken as prescribed.

Before today, had you ever heard of PrEP (Pre-Exposure 
Prophylaxis)?

Perceived need for PrEP In the past 6 months, have you felt the need to go on PrEP?
Trying to access PrEP In the past 6 months, have you tried to go on PrEP?
Use of PrEP (continuous or on-
demand)

Derived variable using the following questions:
Have you ever taken PrEP yourself?
(if yes) When did you last take PrEP?
Are you currently on PrEP?

Social network size How many men who have sex with men aged 16 years or older, 
including trans men, do you know who live or work in the (insert 
city) metropolitan area (whether they identify as gay or 
otherwise)?
This includes gay/bi guys you see or speak to regularly; e.g., close 
friends, boyfriends, spouses, regular sex partners, roommates, 
relatives, people you regularly hang out with, etc.   

Page 25 of 39

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Cox et al., 2020

3

Appendix II: Developing questionnaire items related to PrEP access using a conceptual 
framework of access to care

During the development of the Engage questionnaire, the access to services module, including 
access to PrEP, was developed using the conceptual framework on access to care proposed by 
Levesque et al.1 Levesque and colleagues conceptualize access as individual- and system-level 
dimensions. The steps taken by the Engage team were as follows:

1.  A literature review was conducted to identify other studies focusing on GBM 
populations from developed countries that measure access to health services. Other 
similar questionnaires were reviewed (e.g., the UNAIDS Global AIDS Response 
Progress Reporting indicators2, the M-TRACK surveillance report3).

2. The questionnaire items were constructed using the conceptual framework of access 
iteratively. Items were constructed to map along the individual-level dimensions of 
access to care: 1) ability to perceive a need, 2) ability to seek/look for, 3) ability to 
reach/obtain, 4) ability to pay and 5) ability to engage/adhere to a health service. 
Therefore, these items measure individual level barriers and facilitators to access that can 
be experienced when obtaining care and engagement with a service.

3. Questions were reviewed and discussed with members of the research team to determine 
pertinence and utility in addressing the module’s objectives

4. The questionnaire items were presented using a 5-point Likert scale of agreement, 
participants were asked “at this time, thinking about PrEP as an HIV prevention method, 
how much do you agree with the following statements?”

5. Input from community engagement committee (CEC) meetings was elicited to assess the 
face validity of the module’s questions, to identify any missed barriers that may be 
experienced by GBM and to identify any relevant issues the module may have 
overlooked. The CEC was composed of various members of the GBM community and 
the meetings consisted of informal round-table discussions. Feedback on the 
questionnaire’s content, length and formatting were also elicited.

6. The module was reviewed and finalized after incorporating the feedback from CEC and 
other members of the research team. 

1 Levesque J-F, Harris MF, Russell G. Patient-centred access to health care: conceptualising access at the 
interface of health systems and populations. International Journal for Equity in Health. 2013 Mar 11;12(1):18.
2 World Health Organization and UNAIDS 2015. Global AIDS response progress reporting 2015 [Internet]. 
2015 [cited 2020 May 27]. Available from: 
https://www.unaids.org/sites/default/files/media_asset/JC2702_GARPR2015guidelines_en.pdf
3 Centre for Communicable Diseases and Infection Control (Canada). M-Track, enhanced surveillance of HIV, 
sexually transmitted and blood-borne infections, and associated risk behaviours among men who have sex with 
men in Canada: phase 1 report. [Internet]. Ottawa, Ont.: Centre for Communicable Diseases and Infection 
Control; 2012 [cited 2020 May 27]. Available from: https://www.deslibris.ca/ID/232461
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Appendix III: Additional tables and figures of study results

Table S1: PrEP access among self-reported HIV-negative or unknown participant stratified by clinical recommendations for PrEP 
(n=1949)*

 Montreal (n=934) Toronto (n= 403) Vancouver (n=612)

Clinically 
recommended 

PrEP?
No (n=423) Yes (n=511) No (n=156) Yes (n=247) No (n=211) Yes (n=401)

 

 
Crude% RDS adjusted %

(95% CI) Crude % RDS adjusted%
(95% CI) Crude % RDS adjusted %

(95% CI) Crude % RDS adjusted %
(95% CI) Crude % RDS adjusted%

(95% CI) Crude % RDS adjusted %
(95% CI)

Aware of PrEP 72.3 64.4 
(56.0-72.8) 93.2 84.6 

(79.3-90.0) 87.8 74.2 
(62.5-86.0) 96.4 94.2 

(87.7-100.0) 87.2 68.3 
(57.4-79.2) 96.3 92.7 

(88.2-97.3)
Felt the need 

for PrEP 
(P6M)

14.2 12.3 
(7.2-17.4) 51.9 39.2 

(31.7-46.7) 21.2 12.7 
(5.7-19.6) 64.4 56.1 

(45.2-67.0) 32.2 24.0 
(13.4-34.6) 63.3 49.0 

(40.7-57.3)

Tried to 
obtain PrEP 

(P6M)
4.5 4.4 

(1.6-7.2) 27.0 20.6 
(14.0-27.3) 7.1 3.7 

(0.5-6.8) 40.1 33.2 
(23.5-43.0) 13.3 11.5 

(3.4-19.6) 42.1 29.6 
(22.2-37.1)

Has used 
PrEP (P6M) 2.1 1.5 

(0.6-2.5) 21.1 14.5 
(8.4-20.5) 5.1 2.2 

(0.5-3.8) 31.6 21.6 
(13.1-30.1) 6.6 7.6 

(0.2-14.9) 33.2 21.8 
(15.1-28.5)

RDS respondent driven sampling, CI confidence interval 
*Among 2008 HIV-negative or unknown participants, 59 had missing data and determination of clinical recommendations was not possible. 
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Table S2: Potential correlates of not using PrEP among self-reported HIV-negative or unknown participants for whom PrEP is 
clinically recommended stratified by city of recruitment and PrEP use (n=1100)

  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS adjusted % 
(95%CI) Crude % RDS  adjusted % 

(95%CI) Crude % RDS  adjusted % 
(95%CI) Crude % RDS adjusted % 

(95%CI) Crude % RDS adjusted  
% (95%CI) Crude % RDS adjusted  % 

(95%CI)

Sociodemographic characteristics            

Age 30 years or older 50.0 43.4 (34.1-52.7) 67.6 55.2 (37.0-73.5) 40.6 38.6 (26.8-50.4) 70.5 53.5 (32.3-74.7) 43.5 34.0 (24.3-43.6) 64.7 60.8 (46.4-75.1)

 Less than 30 years 50.0 56.6 (47.3-65.9) 32.4 44.8 (26.5-63.0) 59.4 61.4 (49.6-73.2) 29.5 46.5 (25.3-67.7) 56.5 66.0 (56.4-75.7) 35.3 39.2 (24.9-53.6)

Sexual 
Orientation Gay 89.4 84.8 (78.1-91.5) 87 82.9 (67.2-98.6) 76.2 81.3 (70.1-92.5) 93.6 96.6 (92.0-101.1) 86.6 90.2 (85.0-95.4) 88 88.1 (81.6-94.6)

Other 10.6 15.2 (8.5-21.9) 13 17.1 (1.4-32.8) 23.8 18.7 (7.5-29.9) 6.4 3.4 (0.0-8.0) 13.4 9.8 (4.6-15.0) 12 11.9 (5.4-18.4)

Ethnicity French Canadian or 
English Canadian 55.4 45.9 (36.9-54.8) 58.3 54.3 (35.8-72.9) 41.2 30.7 (19.8-41.7) 39.7 38.0 (15.1-60.8) 47.4 39.5 (29.2-49.8) 44.4 39.5 (24.6-54.3)

Other 44.6 54.1 (45.2-63.1) 41.7 45.7 (27.1-64.2) 58.8 69.3 (58.3-80.2) 60.3 62.0 (39.2-84.9) 52.6 60.5 (50.2-70.8) 55.6 60.5 (45.7-75.4)

Born in 
Canada No 38.6 46.4 (37.3-55.6) 35.2 42.2 (23.7-60.7) 38.1 48.8 (36.5-61.1) 39.7 52.4 (30.7-74.1) 35.6 44.5 (33.6-55.5) 39.8 44.3 (28.9-59.7)

Yes 61.4 53.6 (44.4-62.7) 64.8 57.8 (39.3-76.3) 61.9 51.2 (38.9-63.5) 60.3 47.6 (25.9-69.3) 64.4 55.5 (44.5-66.4) 60.2 55.7 (40.3-71.1)

Education Greater than 
highschool 87.8 87.1 (81.8-92.3) 86.1 90.5 (80.0-101.0) 89.4 85.2 (77.3-93.2) 96.2 99.0 (98.1-100.0) 89.3 91.8 (87.2-96.4) 92.5 92.8 (86.0-99.5)

No more than high 
school 12.2 12.9 (7.7-18.2) 13.9 9.5 (0.0-20.0) 10.6 14.8 (6.8-22.7) 3.8 1.0 (0.0-1.9) 10.7 8.2 (3.6-12.8) 7.5 7.2 (0.5-14.0)

Income 30 000 CAD or more 45.4 33.4 (25.5-41.4) 58.3 42.7 (24.8-60.7) 53.1 49.3 (36.8-61.8) 67.9 55.2 (33.5-76.9) 58.1 42.9 (32.2-53.5) 63.9 57.6 (42.2-73.0)

<30 000 CAD 54.6 66.6 (58.6-74.5) 41.7 57.3 (39.3-75.2) 46.9 50.7 (38.2-63.2) 32.1 44.8 (23.1-66.5) 41.9 57.1 (46.5-67.8) 36.1 42.4 (27.0-57.8)

In a 
relationship 
with a main 
partner

No 50.3 45.1 (36.0-54.1) 60.2 60.8 (41.7-79.9) 44.4 38.6 (27.0-50.2) 52.6 58.4 (39.2-77.6) 50.6 41.6 (31.5-51.7) 54.9 64.6 (51.2-78.1)

Yes 49.7 54.9 (45.9-64.0) 39.8 39.2 (20.1-58.3) 55.6 61.4 (49.8-73.0) 47.4 41.6 (22.4-60.8) 49.4 58.4 (48.3-68.5) 45.1 35.4 (21.9-48.8)

Sexual behavioural characteristics            

Gave or 
received 
money for sex 
in last 6 
months

Yes 9.0 6.9 (2.7-11.1) 9.3 18.5 (1.5-35.4) 13.3 7.6 (1.3-13.8) 18.2 19.5 (0.1-38.8) 6.4 10.0 (3.4-16.6) 10.5 8.2 (1.9-14.6)

No 91.0 93.1 (88.9-97.3) 90.7 81.5 (64.6-98.5) 86.7 92.4 (86.2-98.7) 81.8 80.5 (61.2-99.9) 93.6 90.0 (83.4-96.6) 89.5 91.8 (85.4-98.1)
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  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

Participated in 
group
sex (>=4 
persons) in 
last 6 months

Yes 25.8 20.6 (13.7-27.5) 44.4 37.3 (16.3-58.3) 44.6 30.0 (19.0-41.0) 59.0 44.2 (24.8-63.7) 24.7 17.3 (9.0-25.6) 42.9 34.1 (18.9-49.3)

No 74.2 79.4 (72.5-86.3) 55.6 62.7 (41.7-83.7) 55.4 70.0 (59.0-81.0) 41.0 55.8 (36.3-75.2) 75.3 82.7 (74.4-91.0) 57.1 65.9 (50.7-81.1)

Sero-
positioning  as 
HIV prevention 
strategy

No 70.9 78.7 (70.8-86.6) 63.9 63.2 (44.3-82.2) 62.5 67.1 (55.1-79.1) 60.3 64.5 (43.8-85.2) 62.8 64.0 (53.9-74.2) 63.2 76.7 (65.9-87.5)

Yes 29.1 21.3 (13.4-29.2) 36.1 36.8 (17.8-55.7) 37.5 32.9 (20.9-44.9) 39.7 35.5 (14.8-56.2) 37.2 36.0 (25.8-46.1) 36.8 23.3 (12.5-34.1)

Sero-sorting 
as HIV 
prevention 
strategy

No 36.4 40.8 (32.2-49.4) 36.1 37.7 (18.6-56.9) 34.4 35.0 (23.1-46.8) 30.8 30.1 (12.0-48.2) 34.8 47.5 (37.0-57.9) 36.8 42.9 (28.4-57.4)

 Yes 63.6 59.2 (50.6-67.8) 63.9 62.3 (43.1-81.4) 65.6 65.0 (53.2-76.9) 69.2 69.9 (51.8-88.0) 65.2 52.5 (42.1-63.0) 63.2 57.1 (42.6-71.6)

Viral load 
sorting as HIV 
prevention 
strategy

No 83.2 81.9 (74.6-89.3) 62.0 67.0 (49.1-84.8) 81.2 86.4 (77.2-95.5) 57.7 63.3 (48.2-78.4) 81.4 92.5 (88.0-96.9) 55.6 70.2 (56.8-83.6)

 Yes 16.8 18.1 (10.7-25.4) 38.0 33.0 (15.2-50.9) 18.8 13.6 (4.5-22.8) 42.3 36.7 (21.6-51.8) 18.6 7.5 (3.1-12.0) 44.4 29.8 (16.4-43.2)

PrEP sorting 
as HIV 
prevention 
strategy

No 64.1 62.6 (53.7-71.4) 33.3 35.2 (17.6-52.8) 68.8 73.2 (63.1-83.4) 25.6 23.2 (5.5-40.9) 64.4 69.6 (59.6-79.5) 28.6 37.3 (22.9-51.8)

 Yes 35.9 37.4 (28.6-46.3) 66.7 64.8 (47.2-82.4) 31.2 26.8 (16.6-36.9) 74.4 76.8 (59.1-94.5) 35.6 30.4 (20.5-40.4) 71.4 62.7 (48.2-77.1)

Withdrawal as 
HIV prevention 
strategy

No 72.3 64.0 (55.2-72.8) 77.8 81.6 (70.1-93.1) 69.4 79.0 (68.8-89.1) 73.1 67.2 (48.9-85.4) 73.5 79.7 (71.1-88.3) 75.2 76.2 (63.4-89.0)

 Yes 27.7 36.0 (27.2-44.8) 22.2 18.4 (6.9-29.9) 30.6 21.0 (10.9-31.2) 26.9 32.8 (14.6-51.1) 26.5 20.3 (11.7-28.9) 24.8 23.8 (11.0-36.6)

Sexual 
compulsivity 
scale 

<2.4 78.0 76.7 (70.0-83.3) 72.9 53.5 (34.6-72.3) 79.1 78.0 (68.3-87.8) 83.3 82.9 (67.2-98.7) 86.6 90.4 (86.7-94.1) 77.4 77.0 (65.1-88.9)

 >=2.4 22.0 23.3 (16.7-30.0) 27.1 46.5 (27.7-65.4) 20.9 22.0 (12.2-31.7) 16.7 17.1 (1.3-32.8) 13.4 9.6 (5.9-13.3) 22.6 23.0 (11.1-34.9)
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  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

Perceived risk of HIV infection            

"I don't feel 
that I am at 
high enough 
risk to use 
PrEP."

Strongly disagree/ 
disagree/neutral 54.4 56.0 (46.9-65.1) 88.0 80.9 (62.6-99.3) 54.1 50.2 (37.9-62.4) 98.7 99.6 (99.2-100.0) 56.9 50.7 (39.8-61.6) 90.8 92.1 (84.0-100.0)

 Agree/strongly agree 45.6 44.0 (34.9-53.1) 12.0 19.1 (0.7-37.4) 45.9 49.8 (37.6-62.1) 1.3 0.4 (0.0-0.8) 43.1 49.3 (38.4-60.2) 9.2 7.9 (0.0-16.0)

"HIV/AIDS is a 
less serious 
threat than it 
used to be 
because of 
new 
treatments."

Strongly agree/agree 50.1 49.6 (40.4-58.8) 60.2 62.6 (45.2-80.1) 67.5 70.4 (60.3-80.6) 80.8 82.4 (71.2-93.7) 72.7 59.2 (48.1-70.2) 82.7 73.6 (61.4-85.7)

 Disagree/strongly 
disagree 49.9 50.4 (41.2-59.6) 39.8 37.4 (19.9-54.8) 32.5 29.6 (19.4-39.7) 19.2 17.6 (6.3-28.8) 27.3 40.8 (29.8-51.9) 17.3 26.4 (14.3-38.6)

Knowledge about PrEP             

"I know 
enough about 
PrEP to tell if 
it's right for 
me or not."

Strongly agree/agree/
neutral 69.6 63.2 (53.7-72.6) 79.6 89.3 (81.9-96.7) 72.2 75.9 (65.1-86.8) 85.9 81.8 (63.8-99.8) 71.7 75.5 (67.0-84.1) 84.0 86.4 (79.0-93.8)

 Disagree/strongly 
disagree 30.4 36.8 (27.4-46.3) 20.4 10.7 (3.3-18.1) 27.8 24.1 (13.2-34.9) 14.1 18.2 (0.2-36.2) 28.3 24.5 (15.9-33.0) 16.0 13.6 (6.2-21.0)

"In your 
opinion. how 
effective is 
PrEP at 
preventing HIV 
infection?"

Completely/very 65.8 44.4 (35.3-53.6) 91.7 82.3 (69.1-95.5) 77.5 69.8 (57.9-81.7) 98.7 98.8 (95.0-102.7) 73.9 62.3 (52.0-72.7) 95.5 95.0 (90.1-99.9)

 Moderately/a little/not at 
all/no opinion 34.2 55.6 (46.4-64.7) 8.3 17.7 (4.5-30.9) 22.5 30.2 (18.3-42.1) 1.3 1.2 (0.0-5.0) 26.1 37.7 (27.3-48.0) 4.5 5.0 (0.1-9.9)

"I believe that 
new drug 
therapies 
make people 
less infectious 
with HIV."

Strongly agree/agree 72.5 68.8 (60.2-77.5) 88.0 77.7 (60.7-94.6) 73.8 72.0 (61.3-82.7) 88.5 87.9 (72.4-103.3) 81.8 75.5 (66.6-84.4) 93.2 93.1 (86.4-99.7)
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 Disagree/Strongly 
disagree 27.5 31.2 (22.5-39.8) 12.0 22.3 (5.4-39.3) 26.2 28.0 (17.3-38.7) 11.5 12.1 (0.0-27.6) 18.2 24.5 (15.6-33.4) 6.8 6.9 (0.3-13.6)

  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

Sexual behavioural impact of PrEP use           

"PrEP would 
allow me to 
have the sex I 
want."

Strongly 
agree/agree/neutral 65.6 62.2 (53.4-70.9) 92.6 83.8 (71.6-96.1) 75.2 78.7 (68.0-89.3) 96.2 94.6 (84.6-104.6) 77.0 65.8 (55.2-76.4) 91.7 89.2 (80.1-98.2)

 Disagree/strongly 
disagree 34.4 37.8 (29.1-46.6) 7.4 16.2 (3.9-28.4) 24.8 21.3 (10.7-32.0) 3.8 5.4 (0.0-15.4) 23.0 34.2 (23.6-44.8) 8.3 10.8 (1.8-19.9)

"I will choose 
my sexual 
partners 
based on 
whether they 
are taking 
PrEP or not.."

Strongly agree/agree/
neutral 36.4 38.2 (29.0-47.4) 45.3 52.7 (34.1-71.4) 30.1 35.9 (23.5-48.2) 39.7 42.3 (20.3-64.3) 36.3 42.6 (31.5-53.7) 51.1 49.4 (34.6-64.2)

 Disagree/strongly 
disagree 63.6 61.8 (52.6-71.0) 54.7 47.3 (28.6-65.9) 69.9 64.1 (51.8-76.5) 60.3 57.7 (35.7-79.7) 63.7 57.4 (46.3-68.5) 48.9 50.6 (35.8-65.4)

"If I were 
taking PrEP. 
I’d talk about it 
with my sexual 
partners."

Strongly 
agree/agree/neutral 94.2 93.7 (89.6-97.9) 96.3 97.0 (94.5-99.5) 98.1 99.1 (98.3-99.8) 94.9 86.4 (70.0-102.8) 96.8 92.8 (89.5-96.1) 99.2 98.0 (97.1-98.9)

 Disagree/strongly 
disagree 5.8 6.3 (2.1-10.4) 3.7 3.0 (0.5-5.5) 1.9 0.9 (0.2-1.7) 5.1 13.6 (0.0-30.0) 3.2 7.2 (3.9-10.5) 0.8 2.0 (1.1-2.9)

"If I was taking 
PrEP. I would 
most likely 
stop using 
condoms."

Strongly 
agree/agree/neutral 50.3 48.0 (38.7-57.3) 75.9 71.3 (55.8-86.7) 64.3 59.7 (47.7-71.7) 84.4 77.5 (61.8-93.1) 59.9 58.9 (47.9-69.9) 80.8 79.3 (68.2-90.3)

 Disagree/strongly 
disagree 49.7 52.0 (42.7-61.3) 24.1 28.7 (13.3-44.2) 35.7 40.3 (28.3-52.3) 15.6 22.5 (6.9-38.2) 40.1 41.1 (30.1-52.1) 19.2 20.7 (9.7-31.8)

 
"If a guy is 
using PrEP it 
makes using 
condoms 
during anal 
sex less 
important."

Strongly agree/agree 31.1 29.1 (20.5-37.8) 60.2 50.5 (31.3-69.6) 46.2 42.4 (30.5-54.3) 80.8 81.2 (70.3-92.1) 47.0 35.3 (25.7-44.9) 78.9 83.6 (73.9-93.3)

Page 31 of 39

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Cox et al., 2020

9

 Disagree/strongly 
disagree 68.9 70.9 (62.2-79.5) 39.8 49.5 (30.4-68.7) 53.8 57.6 (45.7-69.5) 19.2 18.8 (7.9-29.7) 53.0 64.7 (55.1-74.3) 21.1 16.4 (6.7-26.1)

  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

 "I am afraid 
that guys 
being on PrEP 
will stop using 
other ways of 
protecting 
themselves."

Strongly 
disagree/disagree/neutra
l

21.7 23.2 (14.7-31.7) 42.1 32.8 (15.4-50.2) 21.2 23.0 (13.2-32.8) 50.0 42.1 (21.7-62.5) 21.4 18.2 (11.0-25.4) 40.9 31.6 (17.7-45.6)

 Agree/strongly agree 78.3 76.8 (68.3-85.3) 57.9 67.2 (49.8-84.6) 78.8 77.0 (67.2-86.8) 50.0 57.9 (37.5-78.3) 78.6 81.8 (74.6-89.0) 59.1 68.4 (54.4-82.3)

Community receptivity of PrEP            

"PrEP is well-
perceived in 
the 
community."

Strongly agree/agree/
neutral 81.9 83.0 (77.1-88.9) 76.9 77.0 (60.2-93.7) 94.3 97.3 (95.0-99.5) 88.5 90.5 (81.0-100.0) 91.5 96.4 (94.1-98.7) 94.7 92.9 (87.9-98.0)

 Disagree/strongly 
disagree 18.1 17.0 (11.1-22.9) 23.1 23.0 (6.3-39.8) 5.7 2.7 (0.5-5.0) 11.5 9.5 (0.0-19.0) 8.5 3.6 (1.3-5.9) 5.3 7.1 (2.0-12.1)

" I am worried 
about being 
negatively 
judged for 
taking PrEP."

Strongly 
disagree/disagree/neutra
l

74.4 71.0 (62.4-79.5) 78.7 76.7 (60.5-93.0) 83.9 81.2 (73.0-89.3) 74.0 76.8 (64.5-89.2) 79.8 73.5 (63.4-83.6) 85.0 81.3 (70.7-92.0)

 Agree/strongly agree 25.6 29.0 (20.5-37.6) 21.3 23.3 (7.0-39.5) 16.1 18.8 (10.7-27.0) 26.0 23.2 (10.8-35.5) 20.2 26.5 (16.4-36.6) 15.0 18.7 (8.0-29.3)

Access to health services            

Has a primary 
healthcare 
provider

Yes 58.4 49.4 (40.2-58.6) 75.9 69.6 (53.8-85.3) 70.6 67.3 (55.5-79.2) 93.6 85.4 (68.6-102.2) 56.5 48.7 (38.0-59.4) 78.2 70.7 (57.7-83.8)

 No 41.6 50.6 (41.4-59.8) 24.1 30.4 (14.7-46.2) 29.4 32.7 (20.8-44.5) 6.4 14.6 (0.0-31.4) 43.5 51.3 (40.6-62.0) 21.8 29.3 (16.2-42.3)

Told primary 
healthcare 
provider about 
male partners

Yes 49.5 36.3 (27.5-45.1) 74.1 63.9 (45.8-82.0) 56.2 47.7 (35.2-60.2) 92.3 84.9 (68.1-101.8) 35.6 20.5 (12.8-28.1) 68.4 59.1 (44.6-73.5)

 No 9.0 13.1 (6.4-19.8) 1.9 5.7 (0.0-20.0) 14.4 19.6 (8.4-30.9) 1.3 0.5 (0.0-0.9) 20.9 28.2 (18.9-37.5) 9.8 11.7 (2.1-21.3)

 No primary care provider 41.6 50.6 (41.4-59.8) 24.1 30.4 (14.7-46.2) 29.4 32.7 (20.8-44.5) 6.4 14.6 (0.0-31.4) 43.5 51.3 (40.6-62.0) 21.8 29.3 (16.2-42.3)

Page 32 of 39

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Cox et al., 2020

10

  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

Has 
medication 
insurance

Yes 69.3 63.7 (54.7-72.8) 92.6 87.9 (74.8-101.1) 53.8 49.1 (36.9-61.3) 80.8 74.2 (55.5-92.8) 67.6 55.2 (44.6-65.9) 73.7 80.0 (65.6-94.4)

 No 30.7 36.3 (27.2-45.3) 7.4 12.1 (0.0-25.2) 46.2 50.9 (38.7-63.1) 19.2 25.8 (7.2-44.5) 32.4 44.8 (34.1-55.4) 26.3 20.0 (5.6-34.4)

" I don't think I 
can find a 
doctor that is 
sensitive and 
accepting 
enough of my 
sexual 
activities and 
choices to 
prescribe 
PrEP."

Strongly disagree/
disagree/Neutral 89.8 87.8 (82.7-93.0) 97.2 96.8 (88.5-105.1) 85.7 84.9 (75.5-94.4) 94.8 97.7 (93.7-101.7) 82.9 83.5 (74.8-92.2) 97.7 98.5 (95.9-101.2)

 Agree/strongly agree 10.2 12.2 (7.0-17.3) 2.8 3.2 (0.0-11.5) 14.3 15.1 (5.6-24.5) 5.2 2.3 (0.0-6.3) 17.1 16.5 (7.8-25.2) 2.3 1.5 (0.0-4.1)

"I know where 
to go to get a 
prescription 
for PrEP."

Strongly 
agree/agree/neutral 67.5 60.8 (51.7-70.0) 88.9 83.3 (69.2-97.3) 65.6 54.9 (42.0-67.7) 92.3 94.0 (85.5-102.5) 57.8 56.4 (45.5-67.3) 92.4 82.1 (69.0-95.2)

 Disagree/strongly 
disagree 32.5 39.2 (30.0-48.3) 11.1 16.7 (2.7-30.8) 34.4 45.1 (32.3-58.0) 7.7 6.0 (0.0-14.5) 42.2 43.6 (32.7-54.5) 7.6 17.9 (4.8-31.0)

"Clinics where 
I could get 
PrEP are too 
far away."

Strongly 
disagree/disagree/neutra
l

93.2 94.5 (91.1-97.8) 87.0 82.3 (68.0-96.7) 92.1 93.5 (86.1-100.0) 97.3 94.9 (83.1-106.7) 92.7 87.0 (81.9-92.2) 93.1 93.8 (88.4-99.3)

 Agree/strongly agree 6.8 5.5 (2.2-8.9) 13.0 17.7 (3.3-32.0) 7.9 6.5 (0.0-13.9) 2.7 5.1 (0.0-16.9) 7.3 13.0 (7.8-18.1) 6.9 6.2 (0.7-11.6)

"I have not 
sought a 
prescription 
for PrEP in the 
past because 
of the cost of 
the 
medication."

Strongly disagree/
disagree/neutral 51.3 56.0 (46.7-65.4) 64.2 56.6 (38.0-75.2) 37.8 41.8 (29.0-54.7) 60.8 65.0 (44.9-85.0) 51.1 55.9 (44.3-67.4) 63.8 65.0 (50.0-80.1)

 Agree/strongly agree 48.7 44.0 (34.6-53.3) 35.8 43.4 (24.8-62.0) 62.2 58.2 (45.3-71.0) 39.2 35.0 (15.0-55.1) 48.9 44.1 (32.6-55.7) 36.2 35.0 (19.9-50.0)
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  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

  Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI) Crude % RDS % (95%CI)

At this time. 
how easy 
overall would 
you say it is 
for you to 
access PrEP?

Very easy/easy 55.4 44.5 (35.1-53.9) 89.8 85.1 (72.6-97.6) 46.2 35.1 (23.7-46.4) 87.2 87.3 (76.4-98.1) 45.8 48.8 (37.9-59.6) 88.7 79.7 (70.0-89.4)

 Difficult/very 
difficult/don't know 44.6 55.5 (46.1-64.9) 10.2 14.9 (2.4-27.4) 53.8 64.9 (53.6-76.3) 12.8 12.7 (1.9-23.6) 54.2 51.2 (40.4-62.1) 11.3 20.3 (10.6-30.0)

"Most doctors 
do not know 
enough about 
PrEP to be 
comfortable 
prescribing it."

Strongly disagree/
disagree/neutral 84.5 84.4 (78.0-90.9) 68.3 63.2 (44.2-82.3) 65.5 65.7 (53.2-78.2) 56.6 61.0 (38.4-83.5) 65.4 79.7 (72.3-87.0) 50.4 51.3 (36.7-65.8)

 Agree/strongly agree 15.5 15.6 (9.1-22.0) 31.7 36.8 (17.7-55.8) 34.5 34.3 (21.8-46.8) 43.4 39.0 (16.5-61.6) 34.6 20.3 (13.0-27.7) 49.6 48.7 (34.2-63.3)

Implications of ongoing PrEP use            

" I am worried 
about the 
short- and 
long-term side 
effects of 
taking PrEP.”

Strongly 
disagree/disagree/neutra
l

38.8 35.7 (26.6-44.7) 50.9 52.0 (33.3-70.7) 44.9 38.8 (26.4-51.2) 69.2 63.8 (44.0-83.6) 38.5 33.5 (23.4-43.5) 61.4 51.9 (36.6-67.3)

 Agree/strongly agree 61.2 64.3 (55.3-73.4) 49.1 48.0 (29.3-66.7) 55.1 61.2 (48.8-73.6) 30.8 36.2 (16.4-56.0) 61.5 66.5 (56.5-76.6) 38.6 48.1 (32.7-63.4)

"I would have 
difficulty 
taking PrEP 
medication 
every day."

Strongly disagree/
disagree/neutral 64.9 66.7 (58.1-75.3) 77.8 84.9 (73.9-96.0) 73.0 71.4 (58.4-84.3) 96.1 95.2 (80.3-110.1) 81.5 81.6 (73.4-89.9) 89.4 80.5 (72.9-88.1)

 Agree/strongly agree 35.1 33.3 (24.7-41.9) 22.2 15.1 (4.0-26.1) 27.0 28.6 (15.7-41.6) 3.9 4.8 (0.0-19.7) 18.5 18.4 (10.1-26.6) 10.6 19.5 (11.9-27.1)

" I don't like 
the idea of 
being required 
to go to the 
regular 
medical 
follow-up 
visits involved 
in taking "

Strongly disagree/
disagree/neutral 72.7 70.2 (62.2-78.2) 85.2 80.8 (66.0-95.7) 74.0 72.9 (62.4-83.4) 88.5 92.6 (82.0-103.1) 79.4 83.0 (74.5-91.5) 93.2 96.7 (94.1-99.4)
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RDS respondent driven sampling, CI confidence interval.
*The HIV Treatment Optimism-Skepticism Scale4 includes 19 items related to the efficacy of antiretrovirals for both HIV treatment and reduced infectiousness. 
The scale ranges from 0 to 36, where higher scores indicate higher optimism in antiretroviral treatment.
The collective self-esteem scale5 includes 3 items related to one’s sense of belonging to the gay/bisexual/queer community. The scale ranges from 3 to 12, 
where higher score indicates higher collective self-esteem. 
The sexual altruism scale6,7 includes 6 items related to “prevention altruism” or one’s values, motivations, and practices in terms of sexual behavior to reduce 
HIV or STI transmission. The scale ranges from 6 to 30, where higher scores indicate higher sexual altruism. 

4 Ven PVD, Crawford J, Kippax S, Knox S, Prestage G. A scale of optimism-scepticism in the context of HIV treatments. AIDS Care. 2000 Apr;12(2):171–6. 
5 Herek GM, Glunt EK. Identity and Community Among Gay and Bisexual Men in the AIDS Era: Preliminary Findings From The Sacramento Men’s Health 
Study. In: AIDS, Identity, and Community. SAGE; 1995. 
6 Nimmons D, Folkman S. Other-Sensitive Motivation for Safer Sex Among Gay Men: Expanding Paradigms for HIV Prevention. AIDS Behav. 1999 Dec 
1;3(4):313–24. 
7 O’Dell BL, Rosser BRS, Miner MH, Jacoby SM. HIV Prevention Altruism and Sexual Risk Behavior in HIV-Positive Men Who Have Sex with Men. AIDS 
Behav. 2008 Sep;12(5):713–20. 

 Agree/Strongly agree 27.3 29.8 (21.8-37.8) 14.8 19.2 (4.3-34.0) 26.0 27.1 (16.6-37.6) 11.5 7.4 (0.0-18.0) 20.6 17.0 (8.5-25.5) 6.8 3.3 (0.6-5.9)

  Montreal (n=476) Toronto (n=238) Vancouver (n=386)

Used PrEP in the P6M? No (n=368) Yes (n=108) No (n=160) Yes (n=78) No (n=253) Yes (n=133)

Scales*            

Treatment 
optimism-
skepticism 
scale (range:2-
36)

median (IQR) 16 (6)  21 (7.3)  19 (6)  22.5 (5.0)  19 (6)  23 (6)  

Collective self-
esteem scale 
(range: 3-12)

median (IQR) 9 (3)  9 (3.5)  9 (4)  10 (3)  9 (3)  9 (4)  

Sexual 
Altruism scale 
(range: 6-30)

median (IQR) 27 (6)  27 (7)  27 (5)  27.5 (6)  28 (6)  29 (5)  

Sexual 
compulsivity 
scale (range: 
1-4)

median (IQR) 1.7 (1)  1.9 (1)  1.7 (0.8)  1.7 (0.8)  1.6 (0.8)  1.7 (0.8)  

Condom 
Barriers scale 
(range:  7- 35)

median (IQR) 19 (9) 17 (10) 19 (8) 17 (10) 19 (10) 17 (9)  
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The sexual compulsivity scale8 includes 10 items related to sexually compulsive behavior, sexual preoccupations, and sexually intrusive thoughts. The scale 
ranges from 1 to 4, where higher scores indicate higher sexually compulsive behavior. 
The condom barriers scale9 includes 7 items related to one’s perception and attitudes regarding condom use. The scale ranges from 7 to 35, where higher scores 
indicate a more negative perception and attitude in using condoms(e.g., “condoms rub and cause irritation, “condoms do not feel good”)

8 Kalichman SC, Rompa D. The Sexual Compulsivity Scale: Further Development and Use With HIV-Positive Persons. Journal of Personality Assessment. 
2001 Jun;76(3):379–95. 
9 Doyle SR, Calsyn DA, Ball SA. Factor Structure of the Condoms Barriers Scale With a Sample of Men at High Risk for HIV. Assessment. 2009 
Mar;16(1):3–15. 
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Figure S1: Distribution of self-reported HIV-negative participants by Canadian PrEP 
guideline criteria (n=2008)

STI: condomless anal sex in the past six months and a diagnosis of syphilis or rectal sexually transmitted 
infection (STI) in the past year 
PEP: condomless anal sex in the past six months and more than one previous use of HIV post-exposure 
prophylaxis (PEP)
HIV+ partner, detect. viral load: condomless anal sex in the past six months and an ongoing relationship 
with an HIV-positive partner who is at risk of transmitting HIV 
HIRI: condomless anal sex in the past six months and an HIV incidence risk index for men who have sex 
with men (HIRI-MSM) score11
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Table S3: Distribution of self-reported HIV-negative participants by Canadian PrEP 
guideline criteria (n=2008)

Self-reported HIV-negative or unknown participants

Montreal
(n=968)

Toronto
(n=418)

Vancouver
(n=622)

Total
(n=2008)

n (crude %) n (crude %) n (crude %) n (crude %)

PrEP recommendation criteria*

CAS and bacterial STI 212 
(21.9%) 96 (23.0%) 162 

(26.0%) 470 (23.4%)

CAS and recurrent use of PEP 45 (4.6%) 6 (1.4%) 11 (1.8%) 62 (3.1%)

CAS and ongoing relationship with an HIV+ partner
at risk of transmitting HIV 2 (0.2%) 3 (0.7%) 4 (0.6%) 9 (0.4%)

CAS and HIRI score ≥11 482 
(49.8%)

243 
(58.1%)

388 
(62.4%)

1113 
(55.4%)

Contribution of each criterion to PrEP 
recommendation

Meets 1 criterion only: CAS and STI 20 (2.1%) 4 (1.0%) 11 (1.8%) 35 (1.7%)

Meets 1 criterion only: CAS and PEP 5 (0.5%) 0 (0%) 2 (0.3%) 7 (0.3%)

Meets 1 criterion only: CAS and HIV+ partner 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Meets 1 criterion only: CAS and HIRI+ 277 
(28.6%)

147 
(35.2%)

232 
(37.3%) 656 (32.7%)

Meets 2 criteria 188 
(19.4%) 91 (21.8%) 148 

(23.8%) 427 (21.3%)

Meets 3 criteria 21 (2.2%) 5 (1.2%) 8 (1.3%) 34 (1.7%)

Meets all 4 criteria 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Does not meet any of the criteria/not PrEP 
recommended

457 
(47.2%)

171 
(40.9%)

221 
(35.5%) 849 (42.3%)

* Proportions are not mutually exclusive
CAS condomless anal sex STI sexually transmitted infection, PEP post exposure pr
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HIV pre-exposure prophylaxis (PrEP) use among Urban Canadian Gay, Bisexual and Other Men 

Who Have Sex with Men for whom PrEP is clinically recommended: Baseline Results from the Engage 
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