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Abstract

Objectives: Gay, bisexual and other men who have sex with men (GBM) are disproportionately affected by sexually transmitted and
blood-borne infections (STBBI) due to stigma and other factors such as structural barriers, which delay STBBI testing in this population.
Understanding acceptability of online testing is useful in expanding access in this population, thus we examined barriers to clinic-based
testing, acceptability of a potential online testing model, and factors associated with acceptability among GBM living in Ontario.

Methods: Sex Now 2019 was a community-based, online, bilingual survey of GBM aged ≥15. Prevalence ratios (PR) and 95%
confidence intervals (95%CI) were calculated using modified Poisson regression with robust variances. Multivariable mod-
elling was conducted using the Hosmer-Lemeshow-Sturdivant approach.

Results: Among 1369 participants, many delayed STBBI testing due to being too busy (31%) or inconvenient clinic hours
(29%). Acceptability for online testing was high (80%), with saving time (67%) as the most common benefit, and privacy
concerns the most common drawback (38%). Statistically significant predictors of acceptability for online testing were
younger age (PR = 0.993; 95%CI: 0.991–0.996); a greater number of different sexual behaviours associated with STBBI trans-
mission (PR = 1.031; 95%CI: 1.018–1.044); identifying as an Indigenous immigrant (PR = 1.427; 95%CI: 1.276–1.596) or
immigrant of colour (PR = 1.158; 95%CI: 1.086–1.235) compared with white non-immigrants; and currently using HIV
pre-exposure prophylaxis (PrEP) compared to not currently using PrEP (PR = 0.894; 95%CI: 0.828–0.965).

Conclusions: Acceptability of online testing was high among GBM in Ontario. Implementing online STBBI testing may expand
access for certain subpopulations of GBM facing barriers to current in-person testing.
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Introduction
Gay, bisexual and other men who have sex with men
(GBM) are disproportionately affected by sexually trans-
mitted and other blood borne infections (STBBI) in com-
parison to the general population due to experiences of
stigma and structural barriers.1 In Ontario, Canada, GBM
comprised the greatest proportion of new HIV diagnoses
(64%) in 2019, and 85% of syphilis cases, 40% of gonor-
rhoea cases and 80% of lymphogranuloma venereum (a
subtype of chlamydia) cases in men in 2016.2,3 One way
to address this burden is through increased testing,4 which
reduces morbidity by identifying and treating positive cases,
thereby reducing population transmission.5 Stigmatizing
certain behaviours, such as condomless anal intercourse
and substance use during sexual activities, may discourage
GBM from accessing STBBI testing services.6,7 Similarly,
structural barriers such as long wait times and few nearby
testing clinics are other reasons for delayed STBBI testing
in this population.4,6–8

Online STBBI testing might address some of these bar-
riers experienced by GBM and three main types exist
worldwide.9 In the first, users either download or print
out a requisition form, which they take to a laboratory for
on-site testing.9 In the second, users receive a self-
collection kit in the mail and collect their specimens at
home, before mailing it out to a laboratory for testing.9 In
the third, users receive a self-testing kit in the mail and
receive rapid results in their home.9 Linkage to care in the
case of a positive test result varies across jurisdictions
that have implemented these three online STBBI testing
models. However, in the first two scenarios, a health care
provider typically follows up with the individual in the
case of a positive test result, while users in the third scenario
are often recommended to go in person for confirmatory
testing.9

Online STBBI testing services already exist in many
high income countries and previous research has found
online testing models to be acceptable, accessible, feasible
and convenient across different populations and settings.9

Diagnosis rates have also been comparable to in-person
testing, and in cases where they were not, this was due to
users being encouraged to test in-person when experiencing
symptoms commonly associated with STBBI.9

In British Columbia (BC), Canada, the first type of
online STBBI testing service model, GetCheckedOnline
(GCO), has existed since 2014, where users provide biospe-
cimens for testing at specific laboratory locations.10 There
are no out-of-pocket costs for clients of GCO and in the
case of a positive test result, clients will be contacted by a
nurse for follow-up treatment.4 As GCO expands service
availability across jurisdictions, we were interested in asses-
sing the adoption of this testing model in Ontario, where the
economic and political landscape differs due to current centre-
right political leadership and a previous history of

comprehensive online STBBI testing being only provided
by private companies.11,12 We previously identified that
the perceived benefits of GCO among GBM include
increased anonymity/privacy, convenience and flexibility
in testing appointment times.4,8,10 Service providers in
Ontario argue that expedited STBBI testing and notifications
about when to return for testing would increase testing in this
population.13 When we began this study, no online STBBI
testing services existed in the province. Presently, the
online STBBI testing services that do exist in Ontario
require payment to use the service, only test for HIV,
require the user to contact a health care professional them-
selves if they test positive, and/or limit the number of tests
an individual can order online.9 This highlights the need
for a lower-barrier online testing service in the province
such as GCO.

We examined Ontario GBM’s reasons for delaying
in-person STBBI testing, acceptability of online STBBI
testing, perceived benefits and drawbacks of using such a
service, and factors associated with acceptability of this
service. We hypothesized that acceptability would be high
and that stigmatized identities and behaviours, and experi-
ences of structural barriers, would be associated with
increased acceptability of online STBBI testing.

Methods

Recruitment

Sex Now 2019 was a community-based, online, cross-
sectional survey conducted in English and French from
November 2019 until February 2020. Eligibility included:
being ≥15 years old; identifying as a man (cis or trans),
non-binary, and/or Two-Spirit; living in Canada; and
having had sex with a man in the past five years and/or self-
identifying as any sexual orientation other than exclusively
heterosexual. Two-Spirit has been defined as a ‘community
organizing tool for the Indigenous peoples of Turtle Island
[the Americas] who embody diverse sexualities, gender
identities, roles and/or expressions’.14 The ethics protocol
for this study was reviewed and approved by the research
ethics boards at the University of Victoria (BC17-487),
University of British Columbia (BC17-487) and the
University of Toronto (37576). We recruited participants
using social media platforms (e.g. Facebook), social/sexual
networking websites and mobile applications used by GBM
(e.g. Scruff), community organization newsletters and word
of mouth. The consent form was provided at the start of the
Sex Now 2019 survey. All individuals included in this study
were those who consented to participating by selecting
‘Yes’ to this question at the end of the online consent form:
‘Do you acknowledge and agree to these conditions?’
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We applied the socioecological model, which posits that
understanding and developing appropriate interventions for
health behaviours must consider individual, interpersonal,
institutional, community and policy factors.15 We exam-
ined factors representing the first four levels that may influ-
ence the acceptability of online STBBI testing among GBM
in this study.

Measures

Barriers to clinic-based testing were ascertained using the
following question: ‘Have any of the following caused
you to delay or skip STI [sexually transmitted infection]
testing in the PAST YEAR? (check all that apply)’ with a
series of 12 different response options as well as an open-
text write-in for other reasons. Acceptability of online
STBBI testing was posed to all survey participants living
in Ontario in the following manner: ‘Suppose you could
get tested by printing a lab form from a website or down-
loading an electric version to your phone, that you then
take to a lab in person, and get your results online or by
phone. How likely would it be that you would use this
service?’. Participants were asked to select their response
from a five-point Likert scale (very likely – never).
Benefits and drawbacks of this potential service were
assessed separately in two questions: ‘For you, what is
the greatest BENEFIT/DRAWBACK of this possible
testing service? (check all that apply)’ with a series of 14
(benefits) and 8 (drawbacks) response options as well as
an open-text write-in for other reasons.

Predictor variables potentially influencing the accept-
ability of online STBBI testing were selected based on pre-
vious findings in the literature and informed by the
socioecological model.15 In preparation for analysis, pre-
dictor variables were categorized in four different ways.
First, some variables were left as they were (e.g. Age,
‘How old are you in years?’). Second, some variables’
response options were collapsed. For instance, in the ethno-
racial identity variable, those who selected white only were
categorized as ‘white’; those who selected Indigenous alone
or in combination with other identities were categorized as
‘Indigenous’; those who selected ‘African’, ‘Caribbean’, or
‘Black’ alone or in combination with other identities except
Indigenous were categorized as ‘African, Caribbean, Black
(ACB)’; and all other racial/ethnic identity selections and
combinations were categorized as ‘Other racial/ethnic
groups’. Third, some variables were combined with other
variables to create one variable (e.g. ‘Gender identity’ and
‘Trans identity’ were combined into the variable
‘Gender’). Fourth, some variables were combined to
create count variables. For example, the count variable
‘Number of sexual behaviours in the past 6 months asso-
ciated with increased risk for STBBIs’ was created using
the following three variables: substance use in the past 6
months, number of sexual partners in the past 6 months,

and types of sexual activities in the past 6 months.
Substance use during sex in the past 6 months was com-
bined into: ‘Yes’, ‘No’ and ‘No substance use at all in the
past 6 months’. Then, number of sex partners in the past
6 months was dichotomized with the categories being:
‘<3’ and ‘3+ ’. Finally, each variable was combined so
that each time a person answered ‘Yes’ (or ‘3+ ’ partners
in the past 6 months) their score would increase with the
range of possible scores being 0–8. See the Supplemental
material file for full list of questions, response options
and categorization schemes used for this analysis.

Analysis

We restricted the analysis to participants living in Ontario
(N = 3581) and excluded those who were missing data
on all variables of interest from the analysis (n = 2214,
62%) for a final analytical sample of 1369 GBM. We com-
pared the sociodemographic information between the
missing participants to those included in this study and
found no statistical difference at p < 0.05 in mean age, pro-
portion of Indigenous and Two-Spirit participants, and pro-
portion of individuals who have not completed high school.
However, we did find that our sample had more participants
who: were born in Canada (79% vs 73%), were disabled
(17% vs 14%), were single (47% vs 38%), lived in large
urban centres (77% vs 44%), only had completed high
school (15% vs 11%) and were living with HIV (11% vs
4%).

After we performed initial descriptive analyses of the
final dataset, we recoded the ‘acceptability of online
STBBI testing’ variable as dichotomous with the response
options ‘very likely’/‘likely’ as ’likely’ versus the response
options ‘unlikely’/‘very unlikely’/‘never’ as ‘unlikely’. We
dichotomized the variable based on the distribution of
responses and to facilitate comparisons with our previous
work.8,16 The outcome event we were interested in is the
number and proportion of participants who reported being
likely to use an online STBBI testing service.

Perceived benefits of online STBBI testing, perceived
drawbacks of online STBBI testing and in-person STBBI
testing barriers were only examined descriptively and in
univariate analyses, to avoid overfitting the multivariable
models.

We performed unadjusted analyses examining the
acceptability of online STBBI testing using modified
Poisson regression with robust variances to generate preva-
lence ratios (PRs) and 95% confidence intervals (95% CIs).
We chose modified Poisson regression over logistic regres-
sion as the outcome was common.17 The multivariable
regression model was developed using the Hosmer-
Lemeshow-Sturdivant model building approach, which
includes seven steps.18 Step 1: univariate analyses are con-
ducted to identify candidates for the multivariable model;
those with a p-value < 0.25 are excluded unless they are of
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clinical or theoretical importance. Step 2: a model is fit con-
taining all candidates in step 1 and are assessed for statistical
significance at p<0.05. Step 3: All variables that were not
statistically significant at p<0.05 are removed and betas of
remaining variables are examined to determine if they have
changed by > 20%. Step 4: If a change of more than 20%
has occurred, previously eliminated variables are added
back one at a time (including those excluded in step 1)
based on decreasing effect size, and the model is reassessed
after each variable has been included. Step 5: Double check
appropriate functional forms. Step 6: assess interactions iden-
tified a priori, which in this study included the following
intersecting marginalized identities shown to experience
health inequities: sexual identity*ethnoracial identity,
sexual identity*gender identity, sexual identity*immigration
history, ethnoracial identity*immigration history, ethnoracial
identity*gender identity and gender identity*immigration
history.19 We assessed for interaction by first including an
interaction term in the model and observed if the term was
statistically significant at p < 0.05. If it was, we then com-
bined the two interacting variables into one variable, and
entered this new variable into the model and assessed for
statistical significance again. The final model presents
findings using the new combined interacting variable.
Step 7: the model is verified using goodness-of-fit statis-
tics and other diagnostics. All analyses were conducted
using R Studio.

Results

Descriptive findings

Among 1369 participants, the mean age was 40 and the
majority identified as cisgender men (91%), white (77%)
and gay (72%, Table 1). Indigenous participants comprised
4% of the sample, with 1% of the sample identifying as
Two-Spirit. Half of the participants were single (47%). The
majority of participants were born in Canada (79%), lived in
large urban centres (100,000 + people, 77%), and had com-
pleted post-secondary education (81%). GBM living with
HIV comprised 11% of the sample.

Acceptability of online STBBI testing was high overall
(80% were likely to use), and across all subgroups. Many
GBM reported no delays in testing for STBBIs in-person
(41%; Table 2); however, the three most common reasons
for delaying testing included: being too busy (31%), incon-
venient clinic hours (29%) and being too stressed/anxious/
depressed to get tested (17%). The most commonly
reported benefits of online STBBI testing were: it saves
time (67%), more convenient than going to a clinic/
doctor’s office (65%) and the ability to get results online
or by phone (58%). One quarter (28%) of participants indi-
cated no drawbacks to using online STBBI testing;
however, one-third (38%) worried about the privacy of

personal information and one-third (31%) preferred to see
a healthcare provider in-person.

Unadjusted findings

Results of the bivariable analyses are shown in Tables 2 and
3. All assessed reasons for delaying STBBI testing were
significantly associated with being likely to use online
STBBI testing except for lack of privacy and services not
being offered in participants’ preferred language, which
were not associated. The prevalence of acceptability of
online STBBI testing was highest among those who indi-
cated that a lack of professional sensitivity about GBM
health among providers was responsible for delayed
testing for STBBIs (PR = 1.16, 95%CI: 1.098–1.231).

All possible benefits of online STBBI testing were posi-
tively associated with acceptability, with the highest preva-
lence among those who selected that it saves time (PR =
1.61, 95%CI: 1.478–1.744). All possible drawbacks of
using online STBBI testing were negatively associated
with an increased acceptability, except for those who
were worried about the privacy of their information which
was not associated with the outcome (PR = 1.03, 95%CI:
0.971–1.081).

Other variables that were positively associated with
increased acceptability in using online STBBI testing
were: increased number of different sexual behaviours in
the past six months associated with increased STBBI trans-
mission (includes substance use during sex, number of
sexual partners, condomless anal and vaginal intercourse,
engaging in threesomes and group sex and being paid for
sexual services); increased number of forms of discrimin-
ation experienced; identifying as a non-Indigenous,
non-African/Caribbean/Black (ACB) person of colour;
and not having been born in Canada. Variables that were
significantly negatively associated with acceptability of an
online STBBI testing service were: age; identifying as
Two-Spirit; living in a small city, town, or rural area; not
being open about one’s sexual identity; and not currently
working. All other variables were unassociated with being
likely to use online STBBI testing.

Findings from adjusted models

During the model building process,18 we excluded the vari-
ables of financial stability, disability, mental health, and
relationship type as the unadjusted associations had p >
0.25. When entered back into the adjusted model
one-at-a-time, they failed to contribute meaningfully to
the model and remained excluded. Further, only one inter-
action examined was statistically significant (i.e. ethnora-
cial identity*immigration history) which we included in
the final model.

Of the statistically significant unadjusted associations,
only the following remained positively associated with
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Table 1. Descriptive findings of acceptability of online STBBI testing by variables of interest included in the multivariable model building
process (n = 1369).

Socioecological model
level Variable

Total: 1369
(100%)

Likely: 1097
(80%)

Unlikely: 272
(20%)

Continuous variables Mean Mean Mean

Individual Age 39.8 38.7 44.4

Financial stability (ordinal, 4 categories) 2.9 3.0 2.9

Individual and
Interpersonal

N of sexual behaviours in P6M (0–8)a 2.6 2.7 2.1

Individual and
community

N of healthcare experiences (0–8)b 6.4 6.4 6.3

Interpersonal N of forms of discrimination experienced (0–5)c 1.6 1.6 1.5

Categorical variables N (column %) N (row %) N (row %)

Individual Gender

Cis man 1240 (91%) 996 (80%) 244 (20%)

Trans man 69 (5%) 57 (83%) 12 (17%)

Other gender identities 60 (4%) 44 (73%) 16 (27%)

Two-Spirit

Yes 15 (1%) 8 (53%) 7 (47%)

No 39 (3%) 34 (87%) 5 (13%)

Did not identify as Indigenous 1315 (96%) 1055 (80%) 260 (20%)

Ethnoracial identity

African, Caribbean, Black (ACB) 87 (6%) 69 (79%) 18 (21%)

Indigenous 54 (4%) 42 (78%) 12 (22%)

White 1058 (77%) 835 (79%) 223 (21%)

Other racial/ethnic groups 170 (12%) 151 (89%) 19 (11%)

Born in Canada

Yes 1076 (79%) 843 (78%) 233 (22%)

No 293 (21%) 254 (87%) 39 (13%)

Ethnoracial identity*Born in Canada

ACB (born in Canada) 38 (3%) 31 (82%) 7 (18%)

(continued)
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Table 1. Continued.

Socioecological model
level Variable

Total: 1369
(100%)

Likely: 1097
(80%)

Unlikely: 272
(20%)

ACB (not born in Canada) 49 (4%) 38 (78%) 11 (22%)

Indigenous (born in Canada) 50 (4%) 38 (76%) 12 (24%)

Indigenous (not born in Canada) 4 (0%) 4 (100%) 0 (0%)

White (born in Canada) 932 (68%) 731 (78%) 201 (22%)

White (not born in Canada) 126 (9%) 104 (83%) 22 (17%)

Other racial/ethnic groups (born in Canada) 56 (4%) 43 (77%) 13 (23%)

Other racial/ethnic groups (not born in Canada) 114 (8%) 108 (95%) 6 (5%)

Has a disability

Yes 239 (17%) 190 (79%) 49 (21%)

No 1130 (83%) 907 (80%) 223 (20%)

Sexual orientation

Bisexual &/or Pansexual 218 (16%) 164 (75%) 54 (25%)

Gay 987 (72%) 802 (81%) 185 (19%)

Other sexual orientations 164 (12%) 131 (80%) 33 (20%)

Outness

1: Not out 98 (7%) 67 (68%) 31 (32%)

2/3/4: Out to few/some/many people 449 (33%) 367 (82%) 82 (18%)

5: Out to all or most people 822 (60%) 663 (81%) 159 (19%)

Employment

Works full time only 703 (51%) 579 (82%) 124 (18%)

Currently worksd 358 (26%) 289 (81%) 69 (19%)

Does not currently work 308 (22%) 229 (74%) 79 (26%)

Education

Did not finish high school 44 (3%) 29 (66%) 15 (34%)

High school, or equivalent 212 (15%) 166 (78%) 46 (22%)

Post-secondary school (e.g. certificate, diploma,
bachelor’s, master’s, doctorate)

1113 (81%) 902 (81%) 211 (19%)

HIV PrEP use

(continued)

6 DIGITAL HEALTH



acceptability of online STBBI testing in the final adjusted
model (Table 3): younger age; greater number of different
sexual behaviours in the past six months associated with
greater STBBI transmission; identifying as an Indigenous
immigrant versus white non-immigrant; and identifying as
a non-Indigenous, non-ACB immigrant of colour versus
white non-immigrant. The association between current
HIV PrEP use and acceptability of online STBBI testing
became statistically significant in the final adjusted model
(PR = 0.894, 95%CI: 0.828–0.965) when compared to
those who were not currently using HIV PrEP.

Discussion
The acceptability of online STBBI testing was high (80%)
among GBM living in Ontario, Canada, higher than previ-
ously identified in a national sample of GBM in Canada
(72%).8 Based on our classification of all these variables
using socioecological framing, we found evidence that indi-
vidual, interpersonal and institutional factors are associated

with an increased likelihood of using an online STBBI
testing service. Saving time, convenience and getting
results online or by phone were the three most commonly
endorsed benefits, consistent with previous studies.8,16

Concerns over privacy of one’s information and preference
to see healthcare providers in-person were the two most
common drawbacks selected in this study, also consistent
with past work.8,16 Concern over the privacy of one’s infor-
mation may have been particularly salient for participants in
our study due to a data breach that occurred at a national
diagnostic testing service provider and was reported in the
media while Sex Now 2019 was recruiting.20 Additionally,
while most participants delayed testing for STBBIs in-person,
many of these same individuals indicated that they would
be likely to use an online STBBI testing service if it were
available.

Certain subgroups of GBM in Ontario were more likely
to anticipate use of online STBBI testing. Younger GBM
had increased acceptability of online STBBI testing, which
has also been identified nationally.8 However, in studies

Table 1. Continued.

Socioecological model
level Variable

Total: 1369
(100%)

Likely: 1097
(80%)

Unlikely: 272
(20%)

Yes, I’m taking PrEP now! 241 (18%) 195 (81%) 46 (19%)

No (never used or used before) 975 (71%) 788 (81%) 187 (19%)

Diagnosed with HIV 153 (11%) 114 (75%) 39 (25%)

Self-rated general mental health

Excellent, Very good, Good 958 (70%) 763 (80%) 195 (20%)

Fair, Poor 411 (30%) 334 (81%) 77 (19%)

Interpersonal Relationship type (3 categories)

Monogamous 253 (18%) 201 (79%) 52 (21%)

Open/Don’t know/Don’t have sex with partner/
Prefer not to answer

479 (35%) 397 (83%) 82 (17%)

Single/not in a relationship 637 (47%) 499 (78%) 138 (22%)

Community Geography

Large urban centre (100,000 + people) 1056 (77%) 859 (81%) 197 (19%)

Medium city/town (30,000–99,999 people) 148 (11%) 117 (79%) 31 (21%)

Small city/town or rural area (<30,000 people) 165 (12%) 121 (73%) 44 (27%)

aNumber of sexual behaviours engaged in over the past 6 months that are associated with increased STBBI transmission.
bComprised of questions asking when participants were last tested for STBBIs, usual place of testing, and comfort with health clinics.
cNumber of forms of discrimination experienced in the past year based on ethnoracial identity, trans identity, sexual orientation, etc.
dNot mutually exclusive with working full time.
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Table 2. Descriptive and unadjusted findings of reasons for delaying STBBI testing, benefits of online STBBI testing and drawbacks of online
STBBI testing (n = 1369).

Socioecological
model level Variable

Total: 1369
(100%)

Likely: 1097
(80%)

Unlikely: 272
(20%) PR (95% CI)b

N (column %)a N (row %) N (row %)

Institutional Reason for delaying STBBI testing

No delays 559 (41%) 425 (76%) 134 (24%) 0.910 (0.861–0.963)*

Too busy 418 (31%) 366 (88%) 52 (12%) 1.139 (1.083–1.198)*

Hours inconvenient 394 (29%) 342 (87%) 52 (13%) 1.121 (1.065–1.180)*

Stressed out, anxious or
depressed

238 (17%) 205 (86%) 33 (14%) 1.092 (1.029–1.159)*

Wait time for appointment too
long

180 (13%) 157 (87%) 23 (13%) 1.103 (1.036–1.175)*

Services too far away 149 (11%) 133 (89%) 16 (11%) 1.130 (1.061–1.203)*

Lack of professional sensitivity to
gay, bi or queer men’s health

143 (10%) 131 (92%) 12 (8%) 1.163 (1.098–1.231)*

Didn’t know where to go 116 (9%) 106 (91%) 10 (9%) 1.155 (1.085–1.230)*

Lack of privacy 112 (8%) 95 (85%) 17 (15%) 1.064 (0.979–1.156)

Negative reaction from/judged by
health care worker

99 (7%) 88 (89%) 11 (11%) 1.119 (1.038–1.206)*

The cost (e.g. no health
insurance)

38 (3%) 34 (90%) 4 (11%) 1.120 (1.001–1.254)*

Services not in my preferred
language

5 (0%) 3 (60%) 2 (40%) 0.748 (0.366–1.531)

Individual Benefits of online STBBI testing

Saves time 918 (67%) 840 (92%) 78 (8%) 1.606 (1.478–1.744)*

More convenient than going to a
clinic or doctor’s office

893 (65%) 822 (92%) 71 (8%) 1.593 (1.472–1.725)*

Getting my test results online or
by phone

788 (58%) 731 (93%) 57 (7%) 1.473 (1.380–1.572)*

Don’t need to wait for an
appointment

755 (55%) 697 (92%) 58 (8%) 1.417 (1.333–1.507)*

Can get tested when clinic is full 558 (41%) 512 (92%) 46 (8%) 1.272 (1.211–1.337)*

More private than going to a
clinic or doctor’s office

457 (33%) 421 (92%) 36 (8%) 1.243 (1.186–1.302)*

(continued)
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we conducted with GBM living in BC two years post-
implementation of GCO, we found no statistically signifi-
cant association between age and intention to use GCO,16

and that actual service users were older than STBBI clinic
users.7 Future research examining the intention-to-practice
gap for online STBBI testing among younger GBM is needed.

Current HIV PrEP users were less likely to use online
STBBI testing than those who were not. As routine
STBBI testing is required to obtain an HIV PrEP prescrip-
tion in our setting, many HIV PrEP-using participants may

be comfortable with their current testing regimen. This
explanation is supported by qualitative interviews with
users of GCO in BC.10

For ethnoracial identity and immigration history, those
who were not born in Canada and who identified as
Asian or Latin American/Hispanic were more likely to
use an online STBBI testing service compared to those
who were white-identified and born in Canada. One system-
atic review examining barriers and facilitators to HIV
testing in Canada found that among immigrant populations,

Table 2. Continued.

Socioecological
model level Variable

Total: 1369
(100%)

Likely: 1097
(80%)

Unlikely: 272
(20%) PR (95% CI)b

Don’t need to talk about my sex
life

452 (33%) 401 (89%) 51 (11%) 1.169 (1.113–1.228)*

Don’t need to see people I know
in a waiting room

330 (24%) 304 (92%) 26 (8%) 1.207 (1.152–1.264)*

Don’t need to get a physical 293 (21%) 268 (91%) 25 (9%) 1.187 (1.131–1.245)*

Don’t need to see a doctor or
nurse

260 (19%) 241 (93%) 19 (7%) 1.201 (1.146–1.258)*

Can test without using my real
name

219 (16%) 190 (87%) 29 (13%) 1.100 (1.036–1.168)*

Don’t need to tell anyone I have
sex with guys

209 (15%) 188 (90%) 21 (10%) 1.148 (1.087–1.212)*

No benefits 113 (8%) 13 (12%) 100 (88%) 0.133 (0.080–0.222)*

Unsure 54 (4%) 18 (33%) 36 (67%) 0.406 (0.278–0.593)*

Drawbacks of online STBBI
testing

Worried about privacy of
information

520 (38%) 423 (81%) 97 (19%) 1.025 (0.971–1.081)

Prefer doctor/nurse 426 (31%) 287 (67%) 139 (33%) 0.784 (0.731–0.842)*

No drawbacks 379 (28%) 346 (91%) 33 (9%) 1.203 (1.148–1.261)*

Low trust in reliability 305 (22%) 225 (74%) 80 (26%) 0.900 (0.837–0.968)*

Prefer current testing location 263 (19%) 162 (62%) 101 (38%) 0.729 (0.660–0.804)*

Difficult to get form 142 (10%) 99 (70%) 43 (30%) 0.857 (0.767–0.958)*

Unsure 104 (8%) 81 (78%) 23 (22%) 0.970 (0.872–1.078)

Uncomfortable at lab 81 (6%) 56 (69%) 25 (31%) 0.855 (0.738–0.992)*

aFor these variables, participants were allowed to select more than one response option so the n may be > 1369 and the percentages may be >100%.
bThe reference group for these analyses are participants who did not select this response.
*Statistically significant at p < 0.05.
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Table 3. Unadjusted and adjusted findings of acceptability of online STBBI testing by variables of interest included in the multivariable
model building process (n = 1369).

Socioecological
model level Variable

Unadjusted PR (95%
CI) Adjusted PR (95% CI)

Continuous variables

Individual Age 0.993 (0.991–0.996)* 0.993 (0.991–0.996)*

Financial stability (ordinal, 4 categories) 1.013 (0.985–1.041) Excluded from final model

Individual and
Interpersonal

N of sexual behaviours in P6M (0–8)a 1.024 (1.012–1.036)* 1.031 (1.018–1.044)*

Individual and
Community

N of healthcare experiences (0–8)b 1.012 (0.995–1.029) 0.999 (0.980–1.018)

Interpersonal N of forms of discrimination experienced
(0–5)c

1.031 (1.004–1.059)* 1.017 (0.984–1.050)

Categorical variables

Individual Gender

Cis man 1.000 (Reference) 1.000 (Reference)

Trans man 1.028 (0.919–1.150) 0.997 (0.874–1.137)

Other gender identities 0.913 (0.782–1.066) 0.859 (0.736–1.003)

Two-Spirit

Yes 0.612 (0.375–0.997)* 0.674 (0.428–1.061)

No 1.000 (Reference) 1.000 (Reference)

Did not identify as Indigenous 0.920 (0.814–1.041) NAd

Ethnoracial identity

African, Caribbean, Black (ACB) 1.005 (0.899–1.124)

Indigenous 0.985 (0.852–1.140)

White 1.000 (Reference) Excluded from final model

Other racial/ethnic groups 1.125 (1.058–1.197)*

Born in Canada

Yes 1.000 (Reference) Excluded from final model

No 1.106 (1.047–1.168)*

Ethnoracial identity*Born in Canada

ACB (born in Canada) 1.040 (0.891–1.214) 1.061 (0.827–1.129)

(continued)
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Table 3. Continued.

Socioecological
model level Variable

Unadjusted PR (95%
CI) Adjusted PR (95% CI)

ACB (not born in Canada) 0.989 (0.847–1.154) 0.982 (0.839–1.148)

Indigenous (born in Canada) 0.969 (0.826–1.136) 1.055 (0.919–1.212)

Indigenous (not born in Canada) 1.275 (1.233–1.319)* 1.427 (1.276–1.596)*

White (born in Canada) 1.000 (Reference) 1.000 (Reference)

White (not born in Canada) 1.052 (0.965–1.148) 1.056 (0.969–1.152)

Other racial/ethnic groups (born in
Canada)

0.979 (0.844–1.135) 0.952 (0.819–1.106)

Other racial/ethnic groups (not born in
Canada)

1.208 (1.143–1.276)* 1.158 (1.086–1.235)*

Has a disability

Yes 0.990 (0.923–1.063) Excluded from final model

No 1.000 (Reference)

Sexual orientation

Bisexual &/or Pansexual 0.926 (0.853–1.005) 0.981 (0.900–1.069)

Gay 1.000 (Reference) 1.000 (Reference)

Other sexual orientations 0.983 (0.905–1.067) 0.971 (0.893–1.058)

Outness

1: Not out 0.848 (0.738–0.974)* 0.918 (0.795–1.059)

2/3/4: Out to few/some/many people 1.013 (0.959–1.071) 1.001 (0.946–1.059)

5: Out to all or most people 1.000 (Reference) 1.000 (Reference)

Employment

Works full time only 1.000 (Reference) 1.000 (Reference)

Currently workse 0.980 (0.922–1.042) 0.966 (0.908–1.029)

Does not currently work 0.903 (0.838–0.972)* 0.945 (0.878–1.018)

Education

Did not finish high school 0.813 (0.656–1.008) 0.818 (0.667–1.004)

High school, or equivalent 0.966 (0.895–1.043) 0.951 (0.878–1.031)

Post-secondary school (e.g. certificate, 1.000 (Reference) 1.000 (Reference)

(continued)
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barriers to HIV testing included: shame associated with
requesting an HIV test and disclosing sexual information;
concerns about confidentiality due to either being seen by
or receiving services from a member of one’s community;
lack of health insurance; and linguistic or cultural barriers.21

Other studies among immigrant men from specific racial/
ethnic communities also suggest these as possible reasons
for delaying or avoiding testing,22,23 which may explain
why they would be more likely to use online STBBI
testing in comparison to white non-immigrants in our
study. We also found acceptability to be higher among

Indigenous immigrants in comparison with white non-
immigrants. However, this finding should be interpreted
with caution as only four participants reported this
overlap, and all four reported being likely to use online
STBBI testing. Of note, Indigenous and ACB GBM still
reported high acceptability of online STBBI testing at
similar levels to white GBM. In addition, at the bivariable
level, Indigenous Two-Spirit individuals were less likely
to use online STBBI testing when compared with
Indigenous individuals who were not Two-Spirit.
However, this association was no longer statistically

Table 3. Continued.

Socioecological
model level Variable

Unadjusted PR (95%
CI) Adjusted PR (95% CI)

diploma, bachelor’s, master’s,
doctorate)

HIV PrEP use

Yes, I’m taking PrEP now! 1.001 (0.935–1.072) 0.894 (0.828–0.965)*

No (never used or used before) 1.000 (Reference) 1.000 (Reference)

Diagnosed with HIV 0.922 (0.836–1.016) 0.916 (0.825–1.016)

Self-rated general mental health

Excellent, Very good, Good 1.000 (Reference) Excluded from final model

Fair, Poor 1.020 (0.964–1.080)

Interpersonal Relationship type

Monogamous 1.000 (Reference)

Open/Don’t know/Don’t have sex with
partner/Prefer not to answer

1.043 (0.968–1.124) Excluded from final model

Single/not in a relationship 0.986 (0.915–1.063)

Community Geography

Large urban centre (100,000 + people) 1.000 (Reference) 1.000 (Reference)

Medium city/town (30,000–99,999 people) 0.972 (0.890–1.061) 0.997 (0.913–1.089)

Small city/town or rural area (<30,000
people)

0.902 (0.819–0.993)* 0.948 (0.860–1.044)

aNumber of different sexual behaviours engaged in over the past 6 months that are associated with increased STBBI transmission.
bComprised of questions asking when participants were last tested for STBBIs, usual place of testing and comfort with health clinics.
cNumber of forms of discrimination experienced in the past year based on ethnoracial identity, trans identity, sexual orientation, etc.
dNo estimate was obtained for the ‘Did not identify as Indigenous’ category in the Two-Spirit variable since it is the reciprocal of ‘Indigenous’ category in the
ethnoracial identity variable when ethnoracial identity is entered into the model first. We have chosen to report the estimate for ‘Indigenous’ over ‘Did not
identify as Indigenous’ as the former is a more important category in this analysis.
eNot mutually exclusive with working full time.
*Statistically significant at p < 0.05.
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significant in the multivariable model as the presence of the
HIV PrEP use variable and differential distribution of living
with HIV between these groups nullified this association.

Moreover, a greater number of different sexual beha-
viours in the past six months associated with increased
STBBI transmission were positively associated with accept-
ability of online STBBI testing. This finding is reassuring as
many of the different behaviours that comprise this vari-
able, such as condomless intercourse, multiple and concur-
rent sexual partners, illicit substance use during sex and the
receipt of money or goods in exchange for sex, are all beha-
viours that GBM report as stigmatized.6,24–26 Participants
who have engaged in these activities may either feel more
comfortable disclosing these behaviours or not disclosing
these behaviours at all when using an online STBBI
testing service, rather than disclosing these activities to a
service provider in order to avoid feeling judged or
stigmatized.6

Using socioecological framing, we found that individual
factors associated with acceptability were: age, ethnoracial
identity, immigration history, employment, outness and
HIV PrEP use; all of which remained in the adjusted
model except employment and outness. Interpersonal
factors such as experiences of discrimination and sexual
behaviours associated with increased risk of STBBI infec-
tion were also associated with increased acceptability of
online STBBI testing with only the latter remaining signifi-
cant in the adjusted model. Most of the institutional factors
(reasons for delaying STBBI testing) were associated with
increased acceptability of online STBBI testing except for
services not available in participants’ preferred languages.
Notably, while the associations for community-level
factors such as geography and accessing healthcare services
were not statistically significant in the adjusted model, the
association for geography was in the unadjusted model.
These findings illustrate the importance of considering the
individual, interpersonal, institutional and community
factors that influence GBM’s use of online STBBI testing.

Strengths and limitations

Based on this study’s cross-sectional design, we cannot
infer causality between increased acceptability of online
STBBI testing and variables of interest. However, this
study design also allowed us to obtain a large sample of
the GBM community, including many participants from
subgroups often under-represented in other studies, such
that we were amply powered to examine associations
between variables of interest.

We acknowledge that intention to use online STBBI
testing is not the same as actual use if the service were avail-
able. However, we have previously found that 42–45% of
GCO users were GBM,7,27 and 3% of GBM surveyed 2
years post-implementation in BC had tested through the
service.16 This suggests that many GBM who report

intending to use an online STBBI service do test through
this platform, if available.

GBM who participated in Sex Now 2019 may differ
from those who did not. For instance, as this was an
online survey that could reach more geographic regions
than in-person or paper-based recruitment, those without
access to an electronic device or internet/data would not
have participated. Additionally, those recruited from
online spaces and who were willing to complete an online
survey, may be more willing to use an online testing
model than non-participants. We also attribute missing
data in some cases to due to incomplete questionnaires, as
participants were not required to respond to every question
if they did not want to.

There were some differences in the sociodemographic
information between those who answered all questions of
interest and those who did not. This may bias the results
towards higher acceptability of online testing, as those
living in Canadian urban centres made up a larger propor-
tion of those who answered every question (77%) than
those who did not (44%) and were more likely to use
online STBBI testing. However, our sample still included
participants outside urban settings and online surveys of
GBM tend to be better at reaching those living in non-urban
settings.28 Lastly, GBMwho felt uncomfortable completing
a survey in English or French may not have participated.

To our knowledge, ours is the first study to quantita-
tively examine acceptability of online STBBI testing
among GBM in Ontario. Other strengths of this study
include the use of a community-based research approach
where members from the community were involved in all
aspects of the study, including design, survey development,
participant recruitment and data analysis. In addition, the
use of multiple recruitment strategies is responsible for
the large and diverse sample obtained. Furthermore, our
decision to use modified Poisson regression models with
robust variances allowed us to better ascertain and describe
the prevalence of the findings reported in our study. Lastly,
we elicited feedback from community advisors, particularly
those from the Indigenous and Two-Spirit communities, to
ensure that the study findings were communicated in a way
that would be beneficial for said communities.

Future studies should consider recruiting more partici-
pants to assess variables of interest without overfitting of
the multivariable model or collapsing categories of interest.
This could provide more nuanced findings, such as how
more specific experiences of marginalization affect being
likely to use online STBBI testing. If possible, using sam-
pling methods such as respondent driven or time-location
sampling to obtain a more representative sample would
also improve the generalizability of these findings.29

Qualitative studies examining the acceptability of sub-
groups based on age, ethnoracial identity and immigration
history could further explain online STBBI testing service
acceptability.
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Should implementation occur in Ontario, diverse promo-
tional strategies will be needed to reach the various groups
interested in using this service. Users of GCO in BC have
mostly been individuals who have sought clinic-based
testing but were instead redirected to GCO when the
clinic was full.27 Digital advertisements on community
websites and social/sexual networking websites and
mobile applications used by GBM have had varied
success in increasing use of GCO, but advertisements in
physical spaces frequented by this population remain to
be a cost-effective way of increased engagement with
GCO.30 These strategies may be similarly effective in
encouraging adoption among those not on PrEP and who
engage in more behaviours associated with increased
STBBI transmission. For reaching younger GBM and
GBM from racialized and/or immigrant communities, a
recent study in the US has found that pictured based
digital advertisements on social/sexual networking mobile
applications used by GBM to be effective in reaching
young GBM and GBM of colour.31 Increased community
engagement and leadership in the design, delivery and
scale-up of STBBI services may also increase uptake in
these communities as well.32,33 We have also found GCO
to be a cost-effective alternative for HIV testing among
GBM living in Vancouver, BC when compared to clinic-
based HIV testing services,34 which may encourage
policy makers to consider implementing a similar service
in Ontario.

Conclusion
Acceptability of online STBBI testing was high among
GBM living in Ontario, suggesting that it has the potential
to address some of the barriers to in-person testing. Should
implementation occur, promotion efforts to GBM should
highlight benefits such as convenience, saving time and
getting results online or by phone while addressing
privacy concerns. Many important GBM subgroups are
interested in and amenable to online STBBI testing, includ-
ing those who are younger, not currently using HIV PrEP,
who are people of colour not born in Canada, and who
engaged in more sexual behaviours associated with
increased STBBI transmission. Ensuring these subgroups
have access to alternative testing options, such as online
testing, may reduce the burden and inequities of STBBIs
for this population.
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