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Abstract

Background: Implementation of anal cancer screening requires the procedure to be acceptable to the target popu-
lation. Our objective was to assess the beliefs of men living with HIV regarding anal cancer screening and identify
factors associated with their willingness to participate in screening.

Methods: We developed a cross-sectional questionnaire using the Theory of Planned Behavior to examine beliefs
regarding prevention of human papillomavirus (HPV)-related diseases, administered to men living with HIV in 2016-
2017 in a multi-site HIV clinical cohort. Correspondence analysis was used to examine the interrelationships between
men’s beliefs and willingness to undergo anal cancer screening. We used multivariable proportional odds models to
identify factors associated with increasing willingness. Results were reported as adjusted odds ratios (@OR) with 95%
confidence intervals (Cl).

Results: Among 1677 male participants, the vast majority (90%) would be willing to undergo screening by “anal Pap
test”; willingness clustered with positive beliefs (e.g. confident they can get screened; disagree that they will feel pain)
in the correspondence analysis. Higher self-perceived risk for anal cancer and positive beliefs regarding screening
were associated with higher willingness to be screened. Gay, bisexual and other men who have sex with men had
higher willingness (@QOR=1.62; 95% Cl: 1.15, 2.29) than heterosexual men. Racialized men reported lower willingness
(@OR=10.68; 95% Cl: 0.54, 0.89) than white men.

Conclusions: Men generally had positive beliefs and were willing to undergo screening, though there were differ-
ences by sexual orientation and racial identity. Tailored community-led initiatives could focus on men’s understanding
of their risk and expectations of anal cancer screening to facilitate participation.

Keywords: HIV, Men living with HIV, Anal cancer, Cancer screening, Anoscopy, Human papillomavirus (HPV), Patient
acceptance of health care

Background

Men living with HIV have a high burden of human pap-
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for HIV-positive men who have sex with women and 85
per 100,000 for HIV-positive men who have sex with
men [1]. These rates are magnitudes higher than those
of the general male population, where anal cancer inci-
dence is less than 2 per 100,000 [1]. These rates are also
notably higher than the incidence of cervical cancer
prior to the adoption of cervical cancer screening pro-
grams [1, 2], which have led to significant reductions
in the incidence rates and mortality of cervical cancer
[2]. Due in part to the success of such programs, anal
cancer prevention efforts have explored the potential
for screening modalities that are similar to those used
in cervical cancer screening, namely anal swabs for
cytology (“anal Pap tests”) and HPV testing for initial
screening and high resolution anoscopy (analogous to
colposcopy) for diagnosis of anal pre-cancer; however,
clinical guidelines are needed [3, 4]. The success of cer-
vical cancer screening is not only related to the clinical
utility of the screening tests but is directly linked to the
extent of coverage and participation in the programs
[2]. It is imperative that possible barriers and facilita-
tors to anal cancer screening are identified to ensure
implementation of any developed guidelines encour-
ages high levels of participation and equitable access to
care.

Some studies have quantified uptake and participation
in anal cancer screening, where uptake was highest when
screening was offered for free as part of research stud-
ies conducted in multi-payer healthcare settings [5—10].
This research has predominantly focused on identifying
‘who’ is accepting and being screened for anal cancer,
with most studies limited to study populations of gay,
bisexual and other men who have sex with men [5-9]. To
date, few studies have examined real-world uptake more
broadly for men living with HIV in general clinical prac-
tice. In a recent study in single-payer healthcare setting,
notable disparities in self-reported receipt of anal can-
cer screening were observed, where men living with HIV
from some racialized groups were less likely to have dis-
cussed anal cancer screening with a healthcare provider
or to have had anal Pap or anoscopy [10]; moreover, het-
erosexual men were less likely to have discussed screen-
ing or to have been screened [10]. Further exploration is
needed elucidate factors contributing to these observed
differences. Specifically, few studies have evaluated fac-
tors that influence the beliefs and willingness of men liv-
ing with HIV to participate in anal cancer screening [9,
11]. Although studies have shown the screening modali-
ties to be tolerable (e.g. minimal psychological distress,
pain) [5, 12-14], no studies have evaluated how prior
experience with screening may modify the role of men’s
beliefs in influencing their willingness to be screened in
the future.
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Aim

To support patient-provider clinical decision-making
and participation in screening, we aimed to identify fac-
tors that influence acceptability of anal cancer screen-
ing among men living with HIV. Using data from an
ethno-racially diverse cohort of men living with HIV,
our objective was to assess these men’s beliefs regarding
anal cancer screening and identify factors associated with
willingness to participate in screening in a single-payer
healthcare setting. We hypothesized that previous expe-
rience with anal cancer screening would influence men’s
beliefs regarding screening and alter the association of
these beliefs with willingness to be screened.

Methods

Data source and study design

This was a cross-sectional analysis of data from partici-
pants of the Ontario HIV Treatment Network (OHTN)
Cohort Study (OCS) collected at their annual interview
between April 2016 and June 2017. The OCS is a vol-
untary, HIV clinical cohort of people living with HIV
who are at least 16years of age with the ability to give
informed consent and who receive care at one of nine
HIV clinics in Ontario, Canada [15]. Participants who
were receiving clinical care at the OCS sites were con-
sidered under active follow-up and completed annual
interviewer-led questionnaires, which collected socio-
demographic, behavioural and psychosocial measures
[15]. Clinical data on CD4 count, viral load and comor-
bidities are abstracted from medical charts [15]. For our
analyses, sexual orientation was categorized as gay-iden-
tified, bisexual-identified, non-gay or bisexual-identified
men who have sex with men (forthwith referred to as
‘other men who have sex with men’), and heterosexual-
identified men who have not reported sex with other
men. Race was categorized as Indigenous; African, Car-
ibbean, Black; Asian; white; Latin American; multiple
races. Men were considered to be from racialized groups
in Canada, as per the Ontario Human Rights Commis-
sion [16], if they identified as Indigenous; African, Carib-
bean or Black; Asian; Latin American; or multiple races.

HPV Questionnaire Module & key Measures of beliefs

and willingness

A questionnaire module examining men’s knowledge,
experience and beliefs regarding HPV and associated
disease, vaccination and screening was active and admin-
istered between April 2016 and June 2017 as part of the
annual OCS questionnaire. During that period, the HPV
questionnaire module was administered to all inter-
viewed OCS participants who self-identified as men
(cis- and transgender). We developed the module based
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on previous literature and published questionnaires [8,
17-25], examining HPV and associated disease preven-
tion. We applied the Theory of Planned Behavior [21, 26,
27] to design the statements that assessed men’s beliefs
regarding anal cancer screening. This theory postulates
that individuals are more likely to participate in screen-
ing when they have positive beliefs regarding the pro-
cess [27]. We asked men to assess their beliefs regarding
anal cancer screening through seven statements related
to the three theoretical constructs: 1) normative expec-
tations (2 statements: “My doctor thinks that I should
get an exam for anal cancer’, “In general, people who are
important to me would encourage me to get an exam for
anal cancer”); 2) perceived self-efficacy (2 statements: “/
can find out where to go to get an exam for anal cancer’,
“I am confident that I could get an exam for anal cancer
in the next year, if I chose to”); and 3) behavioral beliefs
regarding likely outcomes (3 statements: “I will feel pain
during the procedure’, “I have a high chance of getting
unpleasant short-term side effects, like pain or bleeding,
after the procedure’, “If anal pre-cancer is found, I will
be offered treatment”). Men could respond to each state-
ment using a 5-point Likert response format of “strongly
agree’, “agree”, “neither agree nor disagree’, “disagree’,
and “strongly disagree’, or respond “don’t know” or refuse
to answer. Men who agreed with these statements were
considered to express positive beliefs, with the exception
of the statements on pain and side effects where disagree-
ment was considered positive.

We measured men’s willingness to be screened by ask-
ing “Think about what you might do in the next year. If
anal cancer screening were offered to you, would you get
an exam where a doctor or nurse inserts a swab (like a
long, thin Q-tip) into your anus (‘anal Pap test”)” Using a
5-point Likert response format, men could respond “very
likely’, “likely’, “undecided’, “unlikely”, “very unlikely’;, and
“don’t know” or refuse to answer; men who responded
with “don’t know” were reclassified as “undecided” for
analysis. Pertinent questions from the HPV module avail-
able in Supplemental Table 1.

Statistical methods

Our main outcome of interest was men’s willingness to
undergo an “anal Pap test” We used correspondence
analysis [28] to assess the interrelationships between
the components of men’s beliefs regarding anal cancer
screening and the association of these beliefs with will-
ingness to be screened. This method is an exploratory,
multivariate graphical technique that examines the rela-
tionships between levels of categorical variables [28].
Supplementary variables, such as sociodemographic
factors, were projected onto the graphical output of the
correspondence analysis to assess their relationship to
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men’s beliefs and willingness [28]. Results informed the
operationalization of measures for the proportional
odds model analysis, where beliefs were categorized as
“strongly positive’, “positive’, and “negative/neutral’; and
willingness was categorized as “very likely’, “likely’, and
“unlikely/undecided”.

Using the Theory of Planned Behavior to guide model
development, the multivariable proportional odds model
[29] examined the association of beliefs and sociodemo-
graphic factors with willingness to undergo anal can-
cer screening by “anal Pap test’, categorized as “very
likely”, “likely’, and “unlikely/undecided” Additionally,
pre-disposing (e.g., age, sexual orientation, race, and
history of screening), enabling (e.g.,, HPV awareness,
comfort discussing anal health), and need-based (e.g.,
previous diagnosis with anogenital warts) factors of the
Andersen Behavioral Model were included in the model,
as was perceived susceptibility, which is a construct of
the Health Belief Model and need-based factor of the
Andersen Model. Results are presented as adjusted odds
ratios (aOR) and 95% confidence intervals (95% CI). We
assessed the proportional odds assumption graphically
for each factor and using the score test for the multivaria-
ble model. We tested our hypothesis that past experience
with screening modifies the relationship between men’s
beliefs regarding screening and willingness using a sin-
gle global likelihood ratio test; the joint importance of all
interactions between past experience with screening and
beliefs were tested, where all interactions were retained if
significant [30]. All analyses were conducted using SAS
9.4 (SAS Institute, Inc., Cary, North Carolina, USA).

Research ethics approval

Research ethics approvals for the questionnaire module
and this study were received from the institutional review
boards of participating centers.

Results
A total of 1677 men completed the HPV questionnaire
module between April 2016 and June 2017. Over 99%
of men who completed the questionnaire self-identified
as cisgender. Seventy-two percent (72%) were gay, 7%
bisexual, 5% were other men who have sex with men, and
16% heterosexual (Table 1). The median age (interquartile
range, IQR) was 53 (45-59) and 70% of men identified
as white, 11% African, Caribbean or Black, 7% Asian, 5%
Latin American, 4% Indigenous and 4% as multiracial. In
total, 40% of men reported previous anal cancer screen-
ing by anal cytology or anoscopy; in comparison to the
overall sample, the majority of men previously screened
were gay, white, and living with HIV longer (Table 1).
Generally, men had positive beliefs regarding anal
cancer screening (Table 2). Regarding normative
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Table 1 Characteristics of men living with HIV who completed the human papillomavirus (HPV) questionnaire module in 2016-2017
in the Ontario HIV Treatment Network Cohort Study (OCS), overall and among those who have had anal Cytology or anoscopy (i.e,,
previously screened)

Demographic Factors Overall Sample (n=1677) Has had anal Pap or anoscopy
(Previously Screened)
(n=659)
Age, Median (P25-P75) 53 (45-59) 54 (48-60)
Sexual Orientation
Heterosexual / Straight 261 16% 29 4%
Gay 1208 72% 562 84%
Bisexual 116 7% 37 6%
Other men who have sex with men 82 5% 27 4%
Race
White 1164 70% 513 76%
African/Caribbean/Black 183 11% 43 6%
Asian 115 7% 24 4%
Latin American 79 5% 28 4%
Indigenous 62 4% 22 3%
Multiracial 65 4% 23 3%
Education
Less than high school 181 11% 48 7%
Completed high school 281 17% 103 15%
Some post-secondary 285 17% 119 18%
Completed post-secondary 929 55% 389 58%
Gross Personal Income
Less than $20,000 599 36% 208 31%
$20,000 to $39,999 377 23% 166 25%
$40,000 to $59,999 260 16% 93 14%
$60,000 to $79,999 188 11% 84 13%
$80,000 to $99,999 93 6% 36 5%
$100,000 or more 128 8% 62 9%
Year Diagnosed with HIV, Median (P25-P75) 2001 (1992-2009) 1998 (1991-2007)
Years with HIV (diagnosed) Median (P25-P75) 15 (7-23) 19 (9-25)
HIV Risk Factor (Hierarchical
MSM 1260 75% 565 84%
MSM-IDU m 7% 50 7%
DU 79 5% 13 2%
From country with generalized HIV epidemic 84 5% 7 1%
Heterosexual (partner with identified risk) 85 5% 10 1%
Other/No identified risk 58 5% 14 2%
Ever on Antiretroviral Therapy 1649 98% 649 97%
Self-Reported Previous Diagnosis of AIDS 311 19% 151 23%
Familiar with HPV 851 52% 440 67%
Knows someone with HPV-associated cancer 200 12% 17 18%
Comfortable discussing anal health with doctor 1360 84% 585 89%
Perceived lifetime chance of anal cancer
Don't know 205 13% 74 1%
No chance 317 20% 90 14%
Low chance 717 44% 265 40%
Moderate chance 269 16% 142 22%
High 68 4% 45 7%
Certain | will get it or have it 50 3% 43 7%

HPV Human papillomavirus, MSM Men who have sex with men, IDU Injection drug use
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expectations, most men believed that people impor-
tant to them would encourage them to be screened (13%
strongly agreeing and 62% agreeing); however, men were
less certain about their doctor’s recommendation; only
31% believed that “[their] doctor thinks that [they] should
get an exam for anal cancer’. The vast majority of men
had positive beliefs regarding their self-efficacy: 90%
believed that they could find out where to get screened
and 88% were confident they could get screened in the
next year if they chose to. Similarly, over 90% of men
were confident they would be offered treatment if anal
pre-cancer were found. Although some men were con-
cerned about pain and side effects related to screening,
about half believed that they would not experience pain
(51%) or side effects (48%).

There were differences between men who have never
been screened and those who have reported previous
anal cancer screening by anal Pap or anoscopy (Table 2).
Specifically, men who had never been screened were
more likely to respond “don’t know” to the belief state-
ments, particularly for the normative belief regarding a
doctor’s recommendation (36% vs. 17% of those previ-
ously screened). Moreover, men who had never been
screened were uncertain about likely outcomes, with
25% responding “don’t know” to “I have a high chance
of getting unpleasant short- term side effects, like pain or
bleeding, after the procedure” compared to 8% of those
previously screened.

In correspondence analysis, the first dimension (x-axis)
represents the most influential relationships, whereby
categories further from the origin represent the “largest
deviation[s] from independence” [28]. Departures from
the origin on the second dimension (y-axis) represent
additional important associations. In our analysis (Fig. 1),
distinct clusters were observed across the first dimension
(x-axis), where strongly positive beliefs separated away
from more moderate beliefs that clustered around the ori-
gin. This suggests that individuals are likely to have con-
sistently strong positive beliefs across all the constructs
and these beliefs were associated with men’s willingness
to be screened for anal cancer. Specifically, strongly posi-
tive beliefs clustered with “very likely” to undergo future
screening. Conversely, “indecision/unwillingness” was
associated with negative and neutral beliefs. Sexual ori-
entation, race, and past screening appear to be associated
with men’s beliefs regarding screening; identifying as gay,
white, and having been screened were most closely asso-
ciated with being very willing to undergo screening and
positive beliefs (Fig. 1).

The vast majority of men indicated they would be
“very likely” (44%) or “likely” (46%) to undergo an “anal
Pap test” if offered to them (Table 2). Multivariable
proportional odds models were fit to examine factors
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associated with willingness to be screened (Table 3);
there was no indication of the proportional odds assump-
tion being violated. The global test for the hypothesis
that past screening modifies the effect of men’s beliefs
on willingness was not significant; all interaction terms
were removed from the final multivariable model. In
the multivariable model (Table 3), racialized men were
less likely to undergo anal cancer screening if offered to
them (aOR =0.68; 95% CI: 0.53, 0.87) compared to white
men. Specifically, African, Caribbean and Black men
(@OR=0.70; 95% CI: 0.48, 1.00) and Indigenous men
(@OR=0.56; 95% CI: 0.33, 0.97) indicated lower willing-
ness than white men (Table 3). Sexual orientation was
also associated with men’s willingness to be screened,
where identifying as gay was positively associated
with being more likely to undergo screening if offered
(aOR=1.68; 95% CI: 1.21, 2.32).

Positive normative beliefs were associated with men’s
willingness to be screened (Table 3). Believing that “peo-
ple who are important to me would encourage me to get
an exam for anal cancer” was associated with higher will-
ingness (aOR=1.79; 95% CI: 1.47, 2.18), as was believ-
ing “my doctor thinks that I should get an exam for anal
cancer” (aOR=1.29; 95% CI: 1.04, 1.60). Positive beliefs
regarding self-efficacy were also associated with will-
ingness; specifically, agreeing with the statement “I am
confident that I could get an exam for anal cancer in the
next year, if I chose to” was associated with higher willing-
ness (aOR=2.08; 95% CI: 1.60, 2.69). Positive behavioral
beliefs regarding treatment were associated with higher
willingness (aOR =1.48; 95% CI: 1.12, 1.96).

Discussion

Among men attending HIV specialty clinics in Ontario,
Canada, the vast majority (90%) indicated they would
be likely or very likely to undergo anal cancer screen-
ing by “anal Pap test” in the next year if it were offered
to them. Our findings suggest that high self-perceived
risk for anal cancer and positive self-efficacy (i.e. feeling
confident one could get screened) were most influential
of men’s intention to be screened. Believing that treat-
ment would be offered if anal pre-cancer were found
was associated with higher willingness to be screened.
Interestingly, the opinions of people important to the
participants appeared to influence their willingness
to be screened more strongly than their perception of
a doctor’s recommendation, though both increased
men’s willingness. Beliefs regarding possible side effects
of screening do not seem to be deterrents to screen-
ing. There were notable differences in willingness to be
screened by sexual orientation and ethno-racial identity
after adjusting for perceived risk for anal cancer, beliefs
regarding screening, age, familiarity with HPV, past
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Table 2 Men's beliefs regarding anal cancer screening and willingness to undergo screening among men living with HIV attending
HIV specialty care in 2016-2017 in the Ontario HIV Treatment Network Cohort Study (OCS) in Canada. Distribution of beliefs and
willingness presented in the overall sample (n= 1677) and by past experience with anal cancer screening (not screened, n= 1006;
screened, n=671)

Negative/Neutral (N) Positive (P) Strongly Positive (SP)

Strongly Negative Negative Don’t Know Neither

Normative Beliefs
“My doctor thinks that | should get an exam for anal cancer”

Overall (n=1677) 2% 24% 29% 14% 25% 6%
No cytology or anoscopy (not screened, 3% 29% 36% 15% 14% 2%
n=1006)
Has had cytology or anoscopy (screened, 2% 18% 17% 12% 40% 12%
n=671)
“In general, people who are important to me would encourage me to get an exam for anal cancer”
Overall (n=1677) 1% 9% 6% 9% 62% 13%
No cytology or anoscopy (not screened, 1% 10% 8% 11% 59% 11%
n=1006)
Has had cytology or anoscopy (screened, 1% 7% 3% 7% 67% 15%
n=671)
Self-efficacy Beliefs
“I can find out where to go to get an exam for anal cancer”
Overall (n=1677) <1% <3% 4% 3% 71% 19%
No cytology or anoscopy (not screened, <1% <5% 5% 4% 70% 16%
n=1006)
Has had cytology or anoscopy (screened, 1% 2% 1% 1% 73% 22%
n=671)
“I am confident that | could get an exam for anal cancer in the next year, if | chose to”
Overall (n=1677) <1% 2% 5% 3% 69% 20%
No cytology or anoscopy (not screened, <1% <4% 7% 5% 68% 17%
n=1006)
Has had cytology or anoscopy (screened, <1% <2% 2% 2% 71% 24%
n=671)
Behavioural Beliefs

“I will feel pain during the procedure”

Overall (n=1677) 2% 21% 11% 14% 45% 6%
No cytology or anoscopy (not screened, 1% 21% 16% 15% 43% 5%
n=1006)
Has had cytology or anoscopy (screened, 4% 21% 4% 14% 49% 9%
n=671)
“I have a high chance of getting unpleasant short- term side effects, like pain or bleeding, after the procedure”
Overall (hn=1677) 3% 18% 19% 13% 43% 5%
No cytology or anoscopy (not screened, 2% 13% 25% 15% 42% 4%
n=1006)
Has had cytology or anoscopy (screened, 5% 25% 9% 10% 45% 7%
n==671)
“If anal pre-cancer is found, | will be offered treatment”
Overall (h=1677) <1% <1% 5% <2% 73% 20%
No cytology or anoscopy (not screened, <1% <2% 6% 3% 72% 19%
n=1006)
Has had cytology or anoscopy (screened, <1% <2% 2% 1% 73% 23%
n==671)
Willingness to be screened Very Unlikely Unlikely Undecided Likely Very Likely
Overall (n=1677) 2% 3% 5% 46% 44%
No cytology or anoscopy (not screened, n=1006) 2% 4% 6% 49% 38%

Has had cytology or anoscopy (screened, n=671) 2% 2% 2% 41% 53%
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Fig. 1 Correspondence analysis examining interrelationships between men'’s beliefs regarding screening and willingness to undergo screening
among men living with HIV attending HIV specialty care in 2016-2017 in the Ontario HIV Treatment Network Cohort Study (OCS) in Canada (large_
V: strongly positive beliefs regarding anal cancer screening; smallv: positive beliefs; x: negative/neutral beliefs; arrows: willingness to be screened;
squares: supplementary variables—past screening, sexual orientation, race)

Responses to belief statements labeled as: Doctor="My doctor thinks that | should get an exam for anal cancer”; People="In general, people who are
important to me would encourage me to get an exam for anal cancer”; Know where="| can find out where to go to get an exam for anal cancer”;

Confident="l am confident that | could get an exam for anal cancer in the next year, if | chose to"; Pain="1 will feel pain during the procedure”;

Side Effects="I have a high chance of getting unpleasant short- term side effects, like pain or bleeding, after the procedure”; Treatment="If anal
pre-cancer is found, | will be offered treatment” Willingness as response to “Think about what you might do in the next year. If anal cancer screening
were offered to you, would you get an exam where a doctor or nurse inserts a swab (like a long, thin Q-tip) into your anus (“anal Pap test")":

“Very likely,“Likely” and combined “Undecided’,"Don't know’, “Unlikely” and “Very unlikely”as “Unlikely/Undecided". Supplementary variables: sexual
orientation (gay, bisexual, other men who have sex with men (MSM), heterosexual); ethno-racial identity (African/Caribbean/Black, Asian, Indigenous,
Latin American, Multiple selected, white); past screening (Screened, Unscreened)

experience with screening, and previous diagnosis with
anogenital warts; heterosexual men and racialized men
reported lower willingness to be screened.

Our study was conducted in a single-payer, publicly-
funded healthcare setting, where medically-necessary
services are free for patients at point of care [31]. Our
results expand on previous studies examining inten-
tions to undergo screening that were conducted in
multi-payer healthcare settings [9, 11], where direct
healthcare costs have been identified as significant
barriers to participation [11]. In a study conducted

in the United States, the proportion of men willing to
be screened dropped significantly from 83% if freely
available to 31% if it cost $150 US dollars [11]. In that
study, men specifically listed cost, embarrassment, lack
of information regarding anal cytology, and concerns
about the accuracy of the test as reasons they were
unwilling, whereas greater self-perceived risk for anal
cancer was associated with willingness [11]. In the Mul-
ticenter AIDS Cohort Study (MACS) [9], 39% of the
men living with HIV indicated they would possibly or
likely get screened in the next 6 months. The authors



Gillis et al. BMC Public Health (2022) 22:2444

Page 8 of 11

Table 3 Multivariable proportional odds models examining factors associated with willingness to be screened for anal cancer among
men living with HIV attending HIV specialty care in 2016-2017 in the Ontario HIV Treatment Network Cohort Study (OCS) in Canada

Unadjusted Overall
(n=1564)
% Undecided / Unwilling % Likely % Very Likely aOR 95% Cl
Orientation (ref: Heterosexual) 25% 54% 21%

Gay 7% 43% 50% 168 121 232
Bisexual 12% 56% 32% 130 081 208
Other men who have sex with men 13% 55% 32% 138 081 236
Contrast: gay, bisexual and other men who have sex with men v. 144 1.02 202
heterosexual men

Race (ref: White) 8% 44% 48%
African/Caribbean/Black 20% 57% 23% 0.70 048 1.00
Asian 16% 50% 34% 085 056 1.27
Indigenous 18% 43% 39% 056 033 097
Latin American 15% 51% 34% 064 040 103
Multiracial 8% 52% 40% 069 040 1.19
Contrast:Racialized men v. white men 068 053 087

Age (continuous per 10years) 1.08 098 1.20

Previously screened by anal cytology or anoscopy 8% 40% 52% 093 074 1.18
ref: No 13% 50% 37%

Familiar/knows a lot about HPV 8% 40% 52% 1.05 083 132
Ref: Unfamiliar with HPV 14% 53% 33%

Knows someone with HPV-associated cancer 6% 36% 58% 126 090 1.77
Ref: No 12% 48% 50%

Comfortable discussing anal health with family doctor 9% 45% 46% 1.52 115 202
Ref: Not comfortable 20% 54% 27%

Self-reported diagnosis for anogenital warts 7% 37% 56% 131 102 168
Ref: No 12% 50% 38%

Number of sexual recent partners (last 3 months; ref: None) 13% 46% 41%
One 10% 50% 40% 100 077 129
Two or more 7% 40% 53% 138 1.02 1.85

Perceived risk for anal cancer (ref: No chance) 18% 59% 23%
Low chance 11% 44% 45% 161 121 214
Moderate 4% 43% 53% 211 145 3.08
High 4% 37% 59% 221 119 410
Certain | will get it or have it 6% 28% 669% 212 105 428
Don't know 11% 45% 44% 232 158 3.86

Beliefs regarding screening Proportion willing presented for strongly positive beliefs (ref: nega-

(ordinal from reference of negative/neutral beliefs to posi- tive/neutral)

tive to strongly positive)
My doctor thinks that | should get an exam for anal cancer. 4% (12%) 13% (49%) 83% (39%) 129 1.04 1.60
In general, people who are important to me would encour- 5% (21%) 14% (50%) 81% (29%) 179 147 218
age me to get an exam for anal cancer.
I can find out where to go to get an exam for anal cancer. 5% (28%) 20% (51%)  74% (21%) 101 084 148
I am confident that | could get an exam for anal cancer inthe 5% (29%) 16% (51%) 79% (20%) 208 160 269
next year, if | chose to.
If anal pre-cancer is found, | will be offered treatment. 4% (36%) 24% (38%) 72% (26%) 148 1.12 196
I will feel pain during the procedure 9% (14%) 21% (50%) 70% (36%) 120 098 1.48
I have a high chance of getting unpleasant short- term side 6% (13%) 23% (49%) 71% (38%) 095 077 117

effects, like pain or bleeding, after the procedure.
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used the Andersen Model of Healthcare Utilization
and identified that screening intentions were associated
with predisposing (e.g. previously screened, number
of sex partners), enabling (e.g. awareness of screening,
health insurance), and need-related factors (e.g. HIV
infection, history of anal warts) [9].

Accounting for similar factors in our study, as well as
perceived risk and beliefs regarding screening, men from
some racialized groups and heterosexual men reported
being less willing to undergo anal cancer screening.
In a recent study, similar disparities in actual receipt of
anal cancer screening were observed, in that hetero-
sexual men and men from some racialized groups were
less likely to have discussed anal cancer screening or to
have had digital anal rectal exams, anal Pap, or anos-
copy [10]. Race is a social construct and proxy for factors
that impact access to clinical care and health outcomes,
including implicit biases and racism [32, 33]. Heterosex-
ism in healthcare has also been identified as a significant
barrier to anal cancer screening, whereby presumption
of heterosexuality and anti-gay stigma may impede dis-
cussions of sexuality and concerns regarding anal health
[34]. Moreover, the absence of clear guidelines for anal
cancer screening has made counseling patients on anal
cancer screening particularly challenging for healthcare
providers [35, 36]. Altogether, these factors may lead to
inequitable access to information that supports patients
in their decision-making around anal cancer screening
(35, 36].

Using the Theory of Planned Behavior, our study com-
pliments previous studies by evaluating the role of beliefs
regarding anal cancer screening on willingness to be
screened, which can be used to inform patient-provider
conversations and educational outreach. Ours was also
one of the first to examine how past screening experi-
ence influences men’s beliefs and willingness to undergo
screening in the future. Men who had not been screened
were more likely to be uncertain about their doctor’s rec-
ommendation and about possible side effects of the pro-
cedures. It should be noted, however, that the influence
of these beliefs on willingness to be screened was not
modified by past screening per se. Past screening was also
not independently associated with willingness, suggest-
ing that beliefs regarding screening, rather than the past
experience, itself, may be more predictive of willingness.

Strengths of the current study include being one of
the largest to-date conducted in a single-payer, publicly-
funded healthcare setting that broadly examines knowl-
edge, experience and beliefs regarding HPV-associated
diseases and their prevention. It is the first to use cor-
respondence analysis to graphically examine the rela-
tionships between beliefs and willingness without
imposing distributional assumptions. This method
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visually demonstrated the clustering and interrelated-
ness of beliefs regarding screening and willingness to be
screened, as per the Theory of Planned Behavior. Moreo-
ver, this exploratory method was combined with propor-
tional odds methodology to evaluate and appropriately
model the ordinal nature of the Likert response format
for men’s willingness to be screened.

However, there were limitations. Participants were
from a convenience sample of men from a volunteer
cohort of people receiving HIV care. The men in the
OCS demonstrably engage in healthcare and receive care
from HIV specialists who may be more familiar with
the increased risk for anal cancer and provide screen-
ing for people living with HIV. Therefore, inference may
not apply broadly to all men living with HIV and will-
ingness to participate in screening may be lower in the
general HIV-positive population. We had to combine
distinct ethno-racial groups (e.g. Asian encompasses
South Asian, East Asian and West Asian) due to small
sample sizes for modeling considerations. The state-
ments to assess men’s beliefs were framed around getting
an “exam” for anal cancer, and therefore, we are unable
to determine whether beliefs would differ according to
screening modality. Moreover, the description of anos-
copy does not include detailed information regarding
the use of additional procedures to improve visualiza-
tion (e.g., magnification, staining) or the potential for
biopsy, which may impact willingness to undergo screen-
ing. Therefore, willingness to undergo high resolution
anoscopy, specifically, may be overestimated from these
data. Finally, we evaluated men’s willingness to undergo
anal cancer screening if offered in the future which may
not reflect actual acceptance of offered screening. None-
theless, the Theory of Planned Behavior postulates that
willingness and intention are immediate antecedents to
participation in healthcare behaviors [27].

Conclusions

Accessibility concerns should factor prominently when
considering new screening approaches and clinical
guidelines, as is anticipated for anal cancer screen-
ing. Factors such as cost and availability impact men’s
willingness and participation in screening [11]; how-
ever, awareness and beliefs remain important and
influential in both single-and multi-payer healthcare
settings [9, 11]. Although men in our study generally
had positive beliefs regarding anal cancer screening,
our findings suggest that we may anticipate possible
inequity given racialized men’s and heterosexual men’s
reported lower willingness to be screened. To mitigate
this, provider training and education for anal cancer
screening for men living with HIV should address rac-
ism and stigma regarding anal health in healthcare;
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guidelines should be developed with structural inter-
ventions to address these issues [34]. Men living with
HIV and their healthcare providers are also navigat-
ing complex health-related concerns and competing
health priorities. Our finding that willingness may be
influenced more by normative expectations regarding
people important to men rather than a doctor’s recom-
mendation suggests that developing materials to facili-
tate community-led conversations around anal cancer
may be helpful to encourage screening participation.
Community-derived and culturally-relevant materials,
which normalize anal cancer screening [34], could also
focus on men’s understanding of their risk and expec-
tations of screening to facilitate participation across
the diverse populations of men living with HIV.
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