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Abstract
Background: In Canada, gay, bisexual and other men who have sex with men (GBM) are disproportionately affected by HIV. Our
objective was to describe access to HIV pre-exposure prophylaxis (PrEP) and identify factors associated with not using PrEP among
self-reported HIV-negative or HIV-unknown GBM.
Methods: This was a cross-sectional analysis of the Engage study cohort. Between 2017 and 2019, sexually active GBM aged
16 years or more in Montréal, Toronto and Vancouver were recruited via respondent-driven sampling (RDS). Participation included
testing for HIV and sexually transmitted and blood-borne infections, and completion of a questionnaire. We examined PrEP access
using a health care services model and fit RDS-adjusted logistic regressions to determine correlates of not using PrEP among those
for whom PrEP was clinically recommended and who were aware of the intervention.
Results: A total of 2449 GBM were recruited, of whom 2008 were HIV-negative or HIV-unknown; 1159 (511 in Montréal, 247 in
Toronto and 401 in Vancouver) met clinical recommendations for PrEP. Of the 1159, 1100 were aware of PrEP (RDS-adjusted proportion: Montréal 84.6%, Toronto 94.2%, Vancouver 92.7%), 678 had felt the need for PrEP in the previous 6 months (RDS-adjusted proportion: Montréal 39.2%, Toronto 56.1%, Vancouver 49.0%), 406 had tried to access PrEP in the previous 6 months (RDS-adjusted
proportion: Montréal 20.6%, Toronto 33.2%, Vancouver 29.6%) and 319 had used PrEP in the previous 6 months (RDS-adjusted proportion: Montréal 14.5%, Toronto 21.6%, Vancouver 21.8%). 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.
Interpretation: Although half of GBM met clinical recommendations for PrEP, less than a quarter of them reported use. Despite high
levels of awareness, a programmatic response that addresses PrEP-related perceptions and health care system barriers is needed
to scale up PrEP access among GBM in Canada.

T

he HIV epidemic continues to disproportionately
affect gay, bisexual and other men who have sex
with men (GBM) in Canada. Although GBM
account for 2%–3% of the Canadian population, they represent almost half of all prevalent and newly reported cases of
HIV infection.1–3 The disease burden is concentrated in
Canada’s 3 largest cities — Montréal, Toronto and Vancouver — where many GBM reside.4,5 HIV pre-exposure prophylaxis (PrEP) with antiretroviral medication (tenofovir
disoproxil fumarate or tenofovir alafenamide combined with
emtricitabine) has been shown to be effective in preventing
HIV infection in HIV-negative GBM. 6–8 The Canadian
guideline on HIV PrEP provides clinical criteria for use of
this intervention among those at high risk for HIV infection,
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including GBM.9 Pre-exposure prophylaxis was approved in
Canada in 201610 and is increasingly available. It was approved
in Quebec in 2013,11–14 in Ontario in 201715 and in British
Columbia in 2018.16
Documenting PrEP uptake and related barriers, especially
among GBM who may benefit, is important, as this intervention
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is scaled up. Understanding uptake may be guided by considering a prevention cascade17 and conceptual frameworks for
accessing health care services.18–20 Although a variety of
patient-, provider- and system-related barriers to PrEP use
are known,21–23 several studies involved clinical cohorts or
were conducted before changes were made to provincial programs.22,24,25 We describe access to HIV PrEP in a populationbased sample of GBM in Montréal, Toronto and Vancouver
(objective 1), and identify factors associated with not using
PrEP among HIV-negative and HIV-unknown GBM meeting clinical recommendations for PrEP (objective 2).

Methods
Study design and setting

This study was a cross-sectional analysis of baseline data from
the Engage cohort.26–28 Engage is a mixed-methods prospective biobehavioural study examining antiretroviral-based prevention of HIV infection and the occurrence of sexually
transmitted and blood-borne infections among GBM. It is
being conducted in Montréal, Toronto and Vancouver.
Respondent-driven sampling (RDS), an adapted form of
chain referral, was used to recruit participants; this method is
recommended for studies where a sampling frame is unavailable.29 Respondent-driven sampling has the advantage of not
depending on physical venues (e.g., time–location sampling),
community-based organizations or networks, or access to the
Internet (e.g., Internet-based sampling). Recruitment starts
with nonrandomly selected initial participants (“seeds”), who
recruit other eligible participants through their social networks. Respondent-driven sampling aims to approximate
probabilistic sampling by adjusting estimates based on the
size of participants’ social networks.29–31

Participants

Eligible participants were 16 years of age or more, genderidentified as a man (including trans men), reported sexual
activity with a man in the previous 6 months, and were able to
read English or French. Seeds were purposively selected to
represent diverse features of the population. Members of
community engagement committees (Appendix 1, available at
www.cmajopen.ca/content/9/2/E529/suppl/DC1) at each site
were asked to identify people representing the diversity of the
GBM community (e.g., age, gender identity, ethnicity, HIV
status). Each seed and subsequent participants were given
6 recruitment coupons to invite peers; unique identification
numbers were assigned to each participant, and information
on who recruited whom was tracked.29 Participants received
compensation for the study visit ($50) and for each peer
recruited ($15). All participants provided written informed
consent. Further details on the RDS method are described
elsewhere.26 The STROBE-RDS checklist guided reporting.32
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; periods varied
based on differences in recruitment rates across cities. The
overall target sample size (n = 2160 [720 per city]) was based
E530
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on precision for estimates of recent HIV infection and the
power to study relations between various independent variables and selected outcomes.

Data collection

Participants completed a questionnaire using computerassisted self-interviewing, after which they underwent testing
for HIV and other sexually transmitted and blood-borne
infections performed by a research nurse; this was done during 1 visit at the study site. The baseline questionnaire was
designed based on several frameworks (Ivankovich’s Model of
Sexual Health,33 an access to health care framework20 and syndemic theory34,35). Questions from field-tested instruments,
such as the Canadian M-Track36 and the US Centers for Disease Control and Prevention behavioural surveys,37 were also
included or harmonized to allow comparability. We used
selected questionnaire items for the current study.

Analytical sample

To describe access to PrEP (objective 1), we included all participants who self-reported being HIV-negative or HIVunknown and met the criteria of the Canadian clinical guideline for HIV PrEP.9 According to this guideline, PrEP is
recommended for GBM who report condomless anal sex in
the previous 6 months and at least 1 of the following: 1) diagnosis of syphilis or rectal sexually transmitted infection in the
previous year, 2) more than 1 instance of previous use of
HIV postexposure prophylaxis, 3) a relationship with an HIVpositive partner at risk of transmitting HIV and 4) an HIV
incidence risk index for men who have sex with men (HIRIMSM) score of 11 or higher.38 The HIRI-MSM is a validated
6-item screening tool.39 Corresponding questionnaire items
are available in Appendix 2 (available at www.cmajopen.ca/
content/9/2/E529/suppl/DC1).
To identify factors associated with not using PrEP (objective 2), the analysis was limited to self-reported HIV-negative
or HIV-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, we used the following measures: awareness of
PrEP, having perceived the need for PrEP in the previous
6 months, having tried to access PrEP in the previous
6 months and PrEP use in the previous 6 months. For objective 2, the main outcome of interest was no PrEP use in the
previous 6 months. Corresponding questionnaire items are
available in Appendix 2.

Independent variables

We selected variables based on expert knowledge and a literature review of factors associated with PrEP use.21–25,40–44 The
main independent variables for objective 2 align with the access
to health care framework,20 specifically perceiving the need for
care, seeking care, reaching and paying for care, and engaging
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in care. Details regarding the development of these questionnaire items are available in Appendix 1. Variables were
grouped into the following categories: sociodemographic,
prevention strategies related to sexual behaviour and dimensions of access. A complete list of potential correlates is available in Appendix 3, Table S2.2 (available at www.cmajopen.
ca/content/9/2/E529/suppl/DC1). Although most questionnaire items had Likert-scale response options, variables were
treated as categoric (i.e., agreement v. disagreement) to facilitate interpretation.

Statistical analysis

We adjusted all analyses using RDS-II weights31 (inverse
probability of sampling weights that are proportional to participant network size), thereby accounting for the likelihood
that people with larger social networks would be recruited.
The question used to capture social network size is available
in Appendix 2.
For objective 1, we calculated crude and RDS-adjusted
estimates for each city. For objective 2, because of numerous
potential correlates, we took several steps to reduce the number of variables to retain power and interpretability. First, we
used univariable logistic regression analyses, stratified by city,
to identify potential factors associated with not using PrEP.
We selected factors exhibiting similar relations (i.e., direction
of association) in each city for pooled (3-city) analyses in order
to include salient factors common across cities. We further
reduced the total number of variables using correlation matrices; for correlated items (Spearman correlation coefficient
≥ |0.3|), those amenable to intervention were prioritized. We
then conducted univariable logistic regressions on pooled data
to identify significant correlates (p < 0.10, given the exploratory nature of the analysis) and developed a multivariable
logistic regression on pooled data, 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, we used quasibinomial regressions. Owing to limited missingness on reported independent
variables (0%–6.2%), we performed a complete case analysis.
We performed 2 sensitivity analyses: using all independent
variables as continuous measures, and repeating the multivariable regression analysis without RDS weights. We performed
all analyses using R statistical software and the RDS package
(R Foundation for Statistical Computing).

Ethics approval

The Engage cohort study was approved by the research ethics
boards of the following institutions: the Research Institute of
the McGill University Health Centre, Ryerson University, St.
Michael’s Hospital, University of Toronto (Health Sciences),
University of Windsor, University of British Columbia, University of Victoria and Simon Fraser University.

Results
A total of 2449 participants were recruited: 1179 (seeds: 27)
in Montréal, 517 (seeds: 96) in Toronto and 753 (seeds: 117) in

Vancouver. The RDS recruitment trees are presented in
Appendix 4 (available at www.cmajopen.ca/content/9/2/E529/
suppl/DC1). Of the 2449, 2008 self-reported as HIV-negative
or HIV-unknown (Figure 1); the RDS-adjusted proportions
of HIV-negative or HIV-unknown participants were 86.3%
(95% confidence interval [CI] 82.8%–89.8%), 78.5% (95%
CI 74.0%–83.0%) and 79.7% (95% CI 74.1%–85.2%) in
Montréal, Toronto and Vancouver, respectively. The proportions of the 2008 participants who met clinical recommendations for PrEP were 49.9% (95% CI 44.1%–55.6%), 44.9%
(95% CI 36.6%–53.1%) and 58.1% (95% CI 51.1%–65.2%)
in Montréal, Toronto and Vancouver, respectively. A breakdown of participants by the Canadian guideline criteria is
available in Appendix 3, Figure S1, Table S3.
A total of 1159 participants (median age 30 yr, age range
17–73 yr) met clinical recommendations for PrEP; determination whether the participant met clinical recommendation for
PrEP was not possible for 3.5% (Montréal), 3.6% (Toronto)
and 1.6% (Vancouver) of participants owing to missing data.
Most of the 1159 identified as cisgender (88.5%–99.0% across
cities) and gay (81.4%–89.3%), and were born in Canada
(60.3%–63.6%) (Table 1).

Awareness of and access to HIV pre-exposure
prophylaxis
The rate of awareness of HIV PrEP ranged from 84.6% in
Montréal to 94.2% in Toronto. In the previous 6 months,

Participants aged ≥ 16 yr
recruited at baseline,
2017–2019
n = 2449
Excluded: self-reported as
being HIV-positive n = 441
Self-reported as being
HIV-negative or HIV-unknown
n = 2008
Excluded n = 849
• Did not meet clinical recommendations for
pre-exposure prophylaxis n = 790
• Determination whether participant met
clinical recommendations not possible
owing to missing data n = 59

Met clinical recommendations
for pre-exposure prophylaxis
n = 1159

Analytical sample
for objective 1

Excluded: not aware of pre-exposure
prophylaxis n = 59
Aware of pre-exposure
prophylaxis
n = 1100

Analytical sample
for objective 2

Figure 1: Flow diagram showing selection of study participants.
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Table 1: Sociodemographic characteristics of self-reported HIV-negative or HIV-unknown participants for whom pre-exposure
prophylaxis was clinically recommended
Montréal
n = 511
Characteristic

Crude %*

Age, median (Q1, Q3), yr

30 (25, 36)

RDS-adjusted %
(95% CI)†

Toronto
n = 247
Crude %*

RDS-adjusted %
(95% CI)†

30 (26, 34)

Vancouver
n = 401
Crude %*

RDS-adjusted %
(95% CI)†

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

0.0

Genderqueer/gender
nonconforming

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)

87.5

83.8 (78.1–89.4)

80.6

81.4 (71.6–91.2)

86.8

89.3 (85.1–93.4)

Sexual orientation
Gay
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)

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)

Ethnicity§

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)

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)

Born in Canada

Education
High school or less

14.9

15.4 (10.9–19.9)

9.3

12.9 (6.2–19.6)

10.7

10.6 (6.1–15.0)

More 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, $
< 30 000

52.4

65.1 (58.4–71.8)

44.1

52.3 (41.6–63.0)

40.9

54.7 (46.5–63.0)

30 000–50 000

26.6

18.6 (13.4–23.8)

23.5

22.0 (14.8–29.2)

23.7

21.5 (14.7–28.4)

≥ 50 000

20.9

16.3 (11.7–21.0)

32.4

25.7 (16.0–35.5)

35.4

23.7 (16.6–30.9)

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)

38.9

44.6 (37.0–52.2)

23.1

30.5 (20.0–41.0)

36.7

46.0 (37.6–54.4)

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)

Primary care provider aware
of male sexual partners

No primary care provider
Has medication insurance

Note: CI = confidence interval, RDS = respondent-driven sampling.
*Except where noted otherwise.
†RDS-II weights were used.31
‡Participants were asked “If you had to choose one term that you felt best described your gender, which would you choose?” The “other” category included 2-spirit,
genderfluid and agender.
§As worded in the questionnaire.
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39.2% (Montréal) to 56.1% (Toronto) of participants had
perceived the need for PrEP, 20.6% (Montréal) to 33.2%
(Toronto) had tried to access PrEP, and 14.5% (Montréal) to
21.8% (Vancouver) had used PrEP (Figure 2).
In pooled multivariable models, not using PrEP was significantly associated with being in a relationship with a main
partner (adjusted odds ratio [OR] 1.85, 95% CI 1.21–2.86),
not feeling at high enough risk to use PrEP (adjusted OR
6.20, 95% CI 3.61–11.10), not knowing enough about PrEP
to determine whether it was right for them (adjusted OR 2.33,
95% CI 1.37–4.05) and perceiving PrEP to not be very effective (adjusted OR 3.97, 95% CI 2.23–7.38) (Table 2). Other
factors associated with nonuse included not choosing sexual
partners based on their PrEP use (adjusted OR 1.56, 95% CI
1.02–2.41) and continuing condom use if taking PrEP
(adjusted OR 1.99, 95% CI 1.27–3.14).
Participants 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 (adjusted OR 5.22, 95%
CI 2.00–16.64). Compared to participants who disclosed having male sexual partners to a primary care provider, those who
did not disclose (adjusted OR 3.30, 95% CI 1.68–6.76) and
those who did not have a care provider (adjusted OR 2.66,
95% CI 1.65–4.35) had higher odds of not using PrEP. Also,

not having medication insurance (adjusted OR 3.10, 95% CI
1.91–5.12), being concerned about the cost of PrEP (adjusted
OR 1.55, 95% CI 1.00–2.41) and worrying about adverse
effects of PrEP (adjusted OR 1.81, 95% CI 1.18–2.79) were
associated with nonuse.
Compared to recruitment in 2019, recruitment in 2017
(adjusted OR 1.97, 95% CI 1.01–3.87) and recruitment in
2018 (adjusted OR 1.96, 95% CI 1.09–3.52) were associated
with higher odds of not using PrEP.

Sensitivity analysis

Sensitivity analyses gave similar results as the primary analyses.
When we used the independent variables as continuous measures, minor changes occurred with respect to statistically significant factors: although worry about adverse effects of PrEP was
no longer significant, not liking the idea of regular PrEP followup visits was significant (data not shown). The multivariable
model without RDS adjustment had the following differences:
being in a relationship with a main partner and not knowing
enough about PrEP were no longer significantly associated with
not using PrEP. In addition, participants who worried that “guys
being on PrEP will stop using other ways of protecting themselves” and those who did not know where to get a prescription
for PrEP were significantly more likely to not use PrEP.

100
Montréal n = 511
Toronto n = 247
Vancouver n = 401

90
80

% of participants

70
60
50
40
30
20
10
0
Aware of PrEP

Felt need for PrEP
in previous 6 mo

Tried to obtain PrEP
in previous 6 mo

Used PrEP
in previous 6 mo

Figure 2: Access to pre-exposure prophylaxis (PrEP) among self-reported HIV-negative or HIV-unknown participants for whom PrEP was
clinically recommended (n = 1159). Proportions are respondent-driven sampling (RDS)-adjusted RDS-II weights.31 Error bars represent 95%
confidence intervals.
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Table 2 (part 1 of 2): Factors associated with not using pre-exposure prophylaxis among self-reported HIV-negative or unknown
participants for whom pre-exposure prophylaxis was clinically recommended and who were aware of pre-exposure prophylaxis

Univariable analysis,
OR (95% CI)*
n = 1032–1100

Multivariable analysis,
adjusted OR
(95% CI)*
n = 987

≥ 30

Reference

Reference

< 30

2.10 (1.56–2.82)

1.13 (0.74–1.74)

Reference

Reference

1.83 (1.08–3.34)

1.35 (0.64–3.00)

≥ 30 000

Reference

Reference

< 30 000

1.62 (1.21–2.18)

1.02 (0.65–1.58)

No

Reference

Reference

Yes

2.20 (1.63–2.97)

1.85 (1.21–2.86)

Factor†
Sociodemographic characteristics
Age, yr

Education
More than high school
High school or less
Income, $

In a relationship with a main partner

Prevention strategies related to sexual behaviour
Viral load sorting as HIV prevention strategy
Yes

Reference

Reference

No

3.12 (2.22–4.38)

1.51 (0.93–2.46)

Dimensions related to perceiving need for care
Perceived risk of HIV infection
“I don’t feel that I am at high enough risk to use PrEP”
Strongly disagree/disagree/neutral
Agree/strongly agree

Reference

Reference

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
Disagree/strongly disagree

Reference

Reference

1.91 (1.39–2.63)

1.42 (0.89–2.27)

Knowledge about pre-exposure prophylaxis
“I know enough about PrEP to tell if it’s right for me or not”
Strongly agree/agree/neutral
Disagree/strongly disagree

Reference

Reference

2.70 (1.82–4.12)

2.33 (1.37–4.05)

Perceived effectiveness of PrEP at preventing HIV infection
Completely/very
Moderately/a little/not at all/no opinion

Reference

Reference

8.44 (5.34–14.12)

3.97 (2.23–7.38)

“New drug therapies make people less infectious with HIV”
Strongly agree/agree
Disagree/strongly disagree

Reference

Reference

2.52 (1.70–3.86)

1.34 (0.75–2.42)

Dimensions related to seeking care
Impact of pre-exposure prophylaxis use on sexual behaviour
“I will choose my sexual partners based on whether they are taking PrEP or not”
Strongly agree/agree/neutral
Disagree/strongly disagree

Reference

Reference

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
Disagree/strongly disagree
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Table 2 (part 2 of 2): Factors associated with not using pre-exposure prophylaxis among self-reported HIV-negative or unknown
participants for whom pre-exposure prophylaxis was clinically recommended and who were aware of pre-exposure prophylaxis

Factor†

Univariable analysis,
OR (95% CI)*
n = 1032–1100

Multivariable analysis,
adjusted OR
(95% CI)*
n = 987

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

Reference

Reference

1.93 (1.40- 2.65)

1.00 (0.63–1.59)

Dimensions related to accessing and paying for care
Access to health care services
Told primary health care provider about male partners
Yes

Reference

Reference

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)

Has medication insurance
Yes

Reference

Reference

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
Agree/strongly agree

Reference

Reference

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
Disagree/strongly disagree

Reference

Reference

4.13 (2.84–6.19)

1.63 (0.97–2.76)

Reference

Reference

1.43 (1.06–1.94)

1.55 (1.00–2.41)

“I have not sought a prescription for PrEP in the past because of the cost of the
medication”
Strongly disagree/disagree/neutral
Agree/strongly agree
Dimensions related to engaging in care
Implications of ongoing use of pre-exposure prophylaxis
“I am worried about the short- and long-term side effects of taking PrEP”
Strongly disagree/disagree/neutral
Agree/strongly agree

Reference

Reference

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
Agree/strongly agree

Reference

Reference

3.03 (1.94–4.94)

1.23 (0.67–2.31)

City and year of recruitment
City
Vancouver

Reference

Reference

Toronto

1.03 (0.70–1.53)

1.42 (0.81–2.52)

Montréal

1.49 (1.07–2.08)

1.07 (0.62–1.86)

Year
2019

Reference

Reference

2018

1.37 (0.94 –2.00)

1.96 (1.09–3.52)

2017

2.26 (1.48–3.43)

1.97 (1.01–3.87)

Note: CI = confidence interval, OR = odds ratio, PrEP = pre-exposure prophylaxis.
*All estimates are respondent-driven sampling (RDS)-adjusted.
†Other variables that were explored included sexual orientation, ethnicity, other HIV prevention strategies (seropositioning, serosorting, PrEP, withdrawal), impact of PrEP
use on sexual behaviour (“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 care services (ease of
accessing PrEP, “Clinics where I could get PrEP are too far away,” “Most doctors do not know enough about PrEP to be comfortable prescribing it”), implications of ongoing
use of pre-exposure prophylaxis (“I would have difficulty taking PrEP medication every day”), HIV treatment optimism–skepticism scale,45 Collective Self-esteem Scale,46
Sexual Compulsivity Scale,47 sexual altruism scale48,49 and Condom Barriers Scale.50
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Interpretation
Using the Canadian HIV PrEP clinical guideline9 and baseline data from the Engage cohort study, we estimated that
about half of HIV-negative or HIV-unknown GBM in Montréal, Toronto and Vancouver could benefit from PrEP. We
also found that 4 of 5 GBM who met clinical recommendations did not use PrEP.
Similarly low uptake of PrEP among GBM has previously
been observed.23,41 In a study of 20 urban areas in the United
States (2014 and 2017), only 1 in 3 men thought to benefit
from PrEP reported using it.23 Although the majority of GBM
in our study (84.6% in Montréal to 94.2% in Toronto) were
aware of PrEP, fewer had perceived a need for it or had tried
to obtain it. Our findings of participants’ not feeling at sufficient risk and not knowing whether PrEP was appropriate and
effective are consistent with previous studies.21,41–43,51–53 The
discordance between these perceptions and being at risk for
HIV stands out as a target in optimizing access. Perceived risk
is a known determinant of health behaviours54 and can be harnessed in promoting behaviour change. These and other
dimensions of access that we identified align with literacy on
the prevention and care aspects of PrEP. HIV PrEP literacy,
or health literacy, encompasses health-related knowledge, personal motivation to access health information, peer norms and
behavioural intentions. These are important determinants of a
person’s ability to perceive a need and ultimately access a service.20,55 Improving access to PrEP should build on components of PrEP literacy, providing related information to individuals and communities.40 Perceived need, a function of both
knowledge about PrEP and one’s perceptions about personal
HIV risk,20 could be reinforced for GBM considered most at
risk for HIV. 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. This could ultimately affect motivations to use PrEP
and create new community norms regarding prevention.17,56
Like other investigators,41,44 we observed several factors
representing health care system and structural barriers to
PrEP use, including not having medical insurance, not having
a primary care provider and not being able to find a doctor
accepting of sexual behaviours to prescribe PrEP. This last
finding is consistent with qualitative work showing lower rates
of PrEP use among GBM who had difficulty discussing risky
sexual behaviours and PrEP use with health care providers.57,58
In the current study, GBM concerned about adverse effects
were also less likely to use PrEP. Interventions such as community outreach to improve linkage and knowledge about
PrEP care, and removal of medication cost could increase
PrEP uptake.59–61 Finally, work is needed to improve PrEP
awareness among primary care networks, including continuing professional development programs on PrEP and general
sexual health for GBM.62

Limitations

Although RDS is a useful sampling method, some subgroups
of GBM may be over- or underrepresented. Participation in
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Engage is also limited to people who identify and live as men,
therefore excluding trans women. In addition, the cash incentive may have contributed to a selection bias, especially among
men with low incomes. However, when asked about the main
reasons for participating, only 9% (Toronto) to 11% (Montréal) of participants reported being interested in the incentive
(Appendix 3, Table S4). The availability of PrEP varied across
cities, with 25% of Vancouver participants recruited before it
was officially available (2018). Therefore, use of PrEP in Vancouver may be underestimated.
The proportion of GBM who met clinical recommendations may have been overestimated based on guideline criteria.9 For example, a man aged 18–28 who reports at least
1 episode of condomless receptive anal sex would meet recommendations. Partner type (regular v. casual) is not considered, which highlights the need for differentiated PrEP care.63
On the other hand, application of the current guideline9
seems to exclude those unlikely to benefit; the rate of PrEP
use ranged from 1.5% (Montréal) to 7.6% (Vancouver)
among men who did not meet clinical recommendations for
PrEP (Appendix 3, Table S1). We considered overall use of
PrEP, making no distinction between continuous or “ondemand” use; it is unknown whether correlates vary depending on the regimen.
Conducting an analysis on a multicity study with the use
of RDS presents some challenges.30 However, we adhered to
RDS assumptions by providing city-specific descriptive
results, recognizing 3 distinct networks, and we included the
RDS-II weights in regression models to minimize selection
bias. Although there is no consensus on the use of RDS
weights in regression analyses, recent work by members of
our team suggests that weighted logistic regression consistently outperforms unweighted models in terms of bias and
precision when predictors are correlated with participants’
network size (unpublished data, 2020). Indeed, the majority of
the predictors we included in the multivariable model were
significantly associated with network size.
Finally, although we cannot exclude social desirability and
recall biases in the self-reported measures, the use of computerassisted self-interviewing would largely mitigate these
biases.64,65 Also, because of the cross-sectional nature of the
analysis, temporality could not be established, and the results
are generalizable only to GBM living in large urban centres.

Conclusion

Although the optimal target for PrEP coverage in the
GBM population is unknown, our findings suggest suboptimal coverage. By considering a variety of barriers to PrEP
use, we identified specific gaps and challenges shared by
GBM in Canada’s 3 largest cities. Our findings represent a
snapshot of PrEP use among GBM as this prevention
intervention begins to be used; our finding of higher odds
of PrEP access in more recent recruitment years suggests
evolving access and a need to follow uptake longitudinally.
The epidemiologic features of HIV infection among GBM
in Canada, along with the availability of PrEP, highlight
the urgency to act. If HIV infection is to be eliminated as a

Research
public health threat by 2030 in Canada, informed, formal
scale-up in access to PrEP for GBM is needed.
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