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Background: Men who have sex with men (MSM) are at high risk for human

papillomavirus (HPV) infection. A community-based organization (CBO)-private clinic

service model promoting HPV vaccination among MSMwas implemented in Hong Kong.

The aim of this study was to evaluate the effectiveness of this service model in increasing

HPV screening among MSM.

Methods: This was a secondary analysis of the CBO-private clinic service model in

increasing HPV screening among MSM. Participants were Hong Kong Chinese-speaking

MSM aged 18–45 years who had never received HPV vaccination. All participants

completed a telephone survey at baseline before receiving online intervention promoting

HPV vaccination and completed another telephone survey 12 months afterward.

Results: A total of 350 participants completed a baseline telephone survey and received

interventions promoting HPV vaccination. Among 274 participants being followed up at

Month 12, 33 (12.0%) received any type of HPV screening during the study period.

Such uptake rate was similar to the prevalence of HPV screening in the past year

measured at baseline (12.0 vs. 9.9%, p = 0.43). More MSM preferred HPV vaccination

or HPV vaccination plus HPV screening, and very few preferred HPV screening alone.

After adjusting for significant baseline characteristics, higher perceived susceptibility to

HPV (adjusted odds ratio (AOR): 1.16, 95% confidence interval (CI): 1.00–1.34) and

receiving HPV vaccination during the study period (AOR: 7.03, 95% CI: 3.07–16.13)

were significantly associated with higher HPV screening uptake.

Conclusions: The CBO-private clinic service model promoting HPV vaccination had

limited impact in increasing HPV screening among MSM in Hong Kong. MSM in

Hong Kong may not use HPV screening as an alternative prevention strategy to

HPV vaccination. Future programs preventing HPV-related diseases among MSM in

Hong Kong should focus on HPV vaccination promotion.

Keywords: HPV screening, HPV vaccination, men who have sex with men, CBO-private clinic service model, online

health promotion
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INTRODUCTION

Men who have sex with men (MSM) are at high risk for
human papillomavirus (HPV) infection (1). Globally, 92.6 and
63.9% of MSMwith and without human immunodeficiency virus
(HIV) infection had genital HPV infection, respectively (2). The
prevalence of HPV infection was 66.3% among ChineseMSM (3).
MSM had a much higher prevalence of HPV infection than the
male general population (4–6). Along with the high prevalence
of genital warts (7), MSM had a 32–52 times higher risk of
developing anal cancer than the general population (8). Over the
past 20–30 years, the incidence of squamous cell anal cancers
increased by about 96% inmen in the United States, 91% of which
were caused by persistent infection of HPV types 16 and/or 18 (9–
11). HIV-infected MSM had the highest HPV-related cancer risk,
which accounted for 9.9% of Chinese MSM in 2016 (12).

HPV screening and HPV vaccination are considered as two
important strategies for preventing anal cancers among MSM
(10). On one hand, studies revealed that regular screening
for HPV and anal cancer increased the quality-adjusted life
expectancy of MSM and was considered as a cost-effective
strategy (13–15). HPV screening every 2–3 years for MSM
is recommended by some international health authorities (16,
17). In recent years, HPV screening has been adopted as a
standard intervention for MSM by some practitioners (18). On
the other hand, HPV vaccination is highly effective in preventing
vaccine-type genital warts, cancers, low-grade anal intraepithelial
neoplasia (AIN1) and cervical intraepithelial neoplasia (CIN1)
(19, 20). The United States Centers for Disease Control and
Prevention (CDC) recommends HPV vaccination for MSM aged
≤45 years (21, 22). Free or subsidized HPV vaccination programs
have been implemented in some countries for MSM, such as the
United Kingdom (23, 24), Australia (25), and the United States
(26). In Hong Kong where this study was conducted, there was
no governmental HPV/anal cancer screening orHPV vaccination
program targeting MSM. Public hospitals or social hygiene
clinics provide free HPV screening for men (27). Free or
chargeable HPV screening services are available to MSM in some
community-based organizations (CBOs) (28). MSM can also seek
chargeable HPV screening (about HK$700 or US$90 per episode)
and HPV vaccination (about HK$4,600 or US$593 for 3 doses)
services at private hospitals/clinics. However, the utilization of
HPV screening (19.1% in lifetime, and 9.7% in the past year)
or HPV vaccination (almost 0%) was very low among MSM in
Hong Kong (29–31).

A CBO-private clinic service model promoting HPV
vaccination among MSM was implemented in Hong Kong
(32). Experienced staff from a CBO with good access to MSM
approached MSM aged 18–45 years who had never received
HPV vaccination, invited them to join the study, and provided
them with online health promotion, and interested MSM were
referred to gay-friendly private clinics for HPV vaccination.
Although a 10% discount from market price (about HK$4,200 or
US$542 for 3 doses) was offered to MSM in the service model,
only 16.8% of them had taken up HPV vaccination as many
MSM still considered the cost to be unaffordable. The online
intervention promoting HPV vaccination contained health

communication messages about the risk and severity of HPV
infection (32), which were associated with higher intention to
receive HPV screening among local MSM (29). Such online
health promotion might motivate local MSM to receive HPV
screening. It is possible that some MSM who did not take up
HPV vaccination would prefer using HPV screening as a cheaper
HPV prevention strategy.

This study was a secondary analysis of the aforementioned
CBO-private clinic service model promoting HPV vaccination
among MSM in Hong Kong (32). The objective was to evaluate
the effectiveness of such service model in increasing utilization
of HPV screening within a 12-month follow-up period. We
compared the HPV screening uptake during the follow-up period
with the uptake rate within the past year measured at baseline
survey to determine the effectiveness. Baseline factors predicting
HPV screening uptake were investigated. In addition, this study
investigated whether MSM would use HPV screening as an
alternative to HPV vaccination.

METHODS

Study Design
This was a secondary analysis of a longitudinal study promoting
HPV vaccination among MSM in Hong Kong, China which was
conducted from August 2019 to April 2021 (32). All participants
completed a telephone survey at baseline before receiving online
intervention promotingHPV vaccination and completed another
telephone survey 12 months after the baseline survey. There
was no control or comparison group. The flow chart diagram
was shown in Figure 1. The original study was registered at
ClinicalTrial.gov (NCT04815837).

Participants
Inclusion criteria of the original longitudinal study were: (1)
Hong Kong Chinese-speaking males aged 18–45 years, (2) self-
reported having had oral or anal intercourse with at least oneman
in the last 6 months, (3) never received HPV vaccination, and (4)
willing to complete a follow-up telephone survey 12 months after
the baseline survey.

Sampling and Data Collection
Recruitment details were reported in previously published
articles (29, 32). Trained and experienced staff of a collaborative
CBO providing HIV-related services worked as fieldworkers
for recruitment. Participants were recruited through multiple
sources, including outreaching in gay bars or saunas in
Hong Kong, online recruitment, and referrals made by peers and
other CBOs. Participants were guaranteed anonymity during the
study, and they had the right to withdraw from the study at
any time. Their refusal or withdrawal from the study would not
affect their access to any future services. Verbal instead of written
informed consent was obtained due to maintain anonymity, and
the fieldworkers signed a form pledging that the participants
had been fully informed about the study. Multiple forms of
contact information were obtained to make appointments for
conducting the baseline and Month 12 telephone survey. A
HK$25 (approximately US$3.2) supermarket or café coupon was
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FIGURE 1 | Flowchart diagram of the study.

mailed to participants as compensation for their time after they
completed each survey. Among 400 eligible participants being
approached, 50 refused to participate in the study for time and/or
other logistic reasons, and 350 (87.5%) completed the baseline
survey. A total of 274 participants (78.3%) completed the follow-
up survey.

The CBO-Private Clinic Service Model
Promoting HPV Vaccination
A CBO providing HIV prevention services to local MSM and
a group of gay-friendly private clinics developed the service
model. In the service model, CBO staff approached MSM
through outreaching in gay bars or saunas, online recruitment,
and peer referral. After completion of a baseline telephone
survey, participants received health promotionwith the following
components: (1) watching an online video promoting HPV
vaccination for MSM, which talked about the high risk of
penile/anal cancers among MSM, severe consequences of HPV-
related diseases, benefit of HPV vaccination, and the convenient
and gay-friendly procedures to receive HPV vaccination in the
collaborative private clinics, (2) receiving a 10% discount coupon
to receive HPV vaccination, (3) accessing a project webpage,
and (4) receiving five reminders for HPV vaccination uptake.
All participants of the service model completed a follow-up
telephone survey at Month 12.

Measures
Primary Outcome: HPV Screening Uptake
Uptake of HPV screening in the past year was measured at
both baseline and Month 12. Participants who received HPV
screening during the follow-up period were asked about some
details (location, cost, and results of HPV screening). The
primary outcome was validated by requesting participants to
send an image of their receipt of HPV screening hiding personal
identification to the project staff.

Predictor: HPV Vaccination Uptake During the

Follow-Up Period
Participants reported the number of doses of HPV vaccination
received during the follow-up period. To validate HPV
vaccination uptake, participants were requested to send an image
of their receipt of HPV vaccination hiding personal identification
to the project staff. Uptake of any dose of HPV vaccination during
the follow-up period was used as a predictor.

Predictors: Baseline Background Characteristics
Information collected included socio-demographics, sexual
orientation, HIV or sexually transmitted infection (STI)
prevention service utilization, history of HIV, and other STIs.
Queried sexual behaviors included anal intercourse with
male regular/ non-regular sex partners and male sex workers,
condomless anal intercourse (CAI) with men, multiple male sex
partnerships, sexualized drug use (SDU), and so on. Regular
male sex partners (RP) were defined as lovers and/or stable
boyfriends, while non-regular male sex partners (NRP) were
defined as casual sex partners. In this study, SDU was defined as
the use of any psychoactive substance before or during sexual
intercourse (33, 34).

Predictors: Perceptions Related to HPV Screening in

General Based on the Health Belief Model (HBM) at

Baseline
Four scales derived from the HBM were constructed. They
were: (1) the three-item Perceived Susceptibility Scale, (2) the
four-item Perceived Severity Scale, (3) the two-item Perceived
Benefit Scale, and (4) the two-item Perceived Barrier Scale. The
response categories for these scales were: 1 = strongly disagree,
2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree.
The Cronbach’s alpha of these scales ranged from 0.71 to 0.85.
Single factors were identified by the exploratory factor analysis,
explaining 54.9–77.9% of the total variance. Additionally, two
single items measuring Perceived Cue to Action and Perceived
Self-Efficacy were constructed.

Predictors: Behavioral Intention to Take Up Any Type

of HPV Screening at Baseline
Two single itemsmeasured perceived chance to take up clinician-
collected HPV screening in the next year if it costs HK$700
(US$89.7) per episode and perceived chance to take up clinician-
collected HPV screening in the next year if it is provided for free.
The response categories for these items: were 1 = very low, 2
= low, 3 = moderate, 4 = high, and 5 = very high. They were
treated as two independent variables.
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TABLE 1 | Baseline characteristics of the participants.

All

participants

(n = 350)

Being

followed

up at

month 12

(n = 274)

Dropouts

(n = 76)

P-

values

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

Socio-demographics

Age group (years)

18–24 48 (13.7) 34 (12.4) 14 (18.4) 0.34

25–30 128 (36.6) 106 (38.7) 22 (28.9)

31–40 133 (38.0) 103 (37.6) 30 (39.5)

>40 41 (11.7) 31 (11.3) 10 (13.2)

Relationship status

Currently single 265 (75.7) 210 (76.6) 55 (72.4) 0.44

Married or cohabited with a man 85 (24.3) 64 (23.4) 21 (27.6)

Highest education level attained

Secondary or below 47 (13.4) 37 (13.5) 10 (13.2) 0.94

Tertiary of above 303 (86.6) 237 (86.5) 66 (86.8)

Employment status

Full-time 290 (82.9) 229 (83.6) 61 (80.3) 0.50

Part-time/unemployed/retired/students 60 (17.1) 45 (16.4) 15 (19.7)

Monthly personal income, HK$ (US$)

<10,000 (1,282) 37 (10.6) 27 (9.9) 10 (13.2) 0.28

10,000–19,999 (1,282–2,564) 106 (30.3) 87 (31.8) 19 (25.0)

20,000–39,999 (2,565–5,128) 134 (38.3) 107 (39.1) 27 (35.5)

40,000 or above (5,129) 67 (19.1) 50 (18.2) 17 (22.4)

Refuse to disclose 6 (1.7) 3 (1.1) 3 (3.9)

Sexual orientation

Homosexual 319 (91.1) 252 (92.0) 67 (88.2) 0.30

Bisexual 31 (8.9) 22 (8.0) 9 (11.8)

Lifestyles

Smoking in lifetime

No 257 (73.4) 203 (74.1) 54 (71.1) 0.60

Yes 93 (26.6) 71 (25.9) 22 (28.9)

Drinking in the past year

No 86 (24.6) 64 (23.4) 22 (28.9) 0.32

Yes 264 (75.4) 210 (76.6) 54 (71.1)

History of HPV screening

HPV screening in the past year

No 316 (90.3) 247 (90.1) 69 (90.8) 0.87

Yes 34 (9.7) 27 (9.9) 7 (9.2)

History of HIV and other sexually transmitted infections (STI)

and service utilization

Self-reported HIV sero-status

Negative 311 (88.9) 251 (91.6) 60 (78.9) 0.02

Positive 6 (1.7) 4 (1.5) 2 (2.6)

Refuse to disclose 11 (3.1) 7 (2.6) 4 (5.3)

Had never tested for HIV antibody 22 (6.3) 12 (4.4) 10 (13.2)

History of other STIs (Yes) 81 (23.1) 67 (24.5) 14 (18.4) 0.27

Utilization of other HIV/STI prevention services (e.g., receiving free

condoms, peer education and pamphlets, and attending seminars)

(Yes)

81 (23.1) 69 (25.2) 12 (15.8) 0.09

(Continued)
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TABLE 1 | Continued

All

participants

(n = 350)

Being

followed

up at

month 12

(n = 274)

Dropouts

(n = 76)

P-

values

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

Sexual behaviors in the past 6 months

Anal intercourse with regular male sex partners (Yes) 293 (83.7) 230 (83.9) 63 (82.9) 0.83

Anal intercourse with non-regular male sex partners (Yes) 170 (48.6) 124 (45.3) 46 (60.5) 0.02

Anal intercourse with male sex workers (Yes) 9 (2.6) 4 (1.5) 5 (6.6) 0.01

Condomless anal intercourse with men (Yes) 176 (50.3) 142 (51.8) 34 (44.7) 0.27

Multiple male sex partnerships (Yes) 191 (54.6) 143 (52.2) 48 (63.2) 0.09

Sexual intercourse with female sex partners (Yes) 6 (1.7) 3 (1.1) 3 (3.9) 0.09

Condomless sex with female sex partners (Yes) 3 (0.9) 2 (0.7) 1 (1.3) 0.62

Sexualized drug use (use of psychoactive substances before or during

sexual intercourse) (Yes)

20 (5.7) 17 (6.2) 3 (3.9) 0.45

Perceptions related to HPV screening (in general) based on the

HBM

Perceived susceptibility to HPV (high/very high)

Perceived risk of contracting HPV in lifetime 89 (25.4) 65 (23.7) 24 (31.6) 0.16

Perceived risk of contracting genital warts in lifetime 72 (20.6) 50 (18.2) 22 (28.9) 0.04

Perceived risk of having penile/anal cancers in lifetime 42 (12.0) 32 (11.7) 10 (13.2) 0.73

Perceived Susceptibility Scale a, mean (SD) 8.2 (2.6) 8.1 (2.6) 8.8 (2.7) 0.35

Perceived severity of HPV-related diseases (agree/strongly

agree)

HPV infection would increase risk of HIV acquisition 106 (30.3) 81 (29.6) 25 (32.9) 0.58

HPV infection would cause penile or anal cancers 127 (36.3) 98 (35.8) 29 (38.2) 0.70

Genital warts would have severe harms on your health 182 (52.0) 140 (51.1) 42 (55.3) 0.52

Penile or anal cancers would have severe harms on your health 263 (75.1) 207 (75.5) 56 (73.7) 0.74

Perceived Severity Scale b, mean (SD) 13.4 (3.1) 13.3 (3.2) 13.8 (2.7) 0.43

Perceived benefits of HPV screening (agree/strongly agree)

HPV screening could detect HPV infection earlier, so as to have better

treatment outcomes

314 (89.7) 243 (88.7) 71 (93.4) 0.23

HPV screening could prevent cancers caused by HPV infection 273 (78.0) 211 (77.0) 62 (81.6) 0.40

Perceived Benefit Scale c, mean (SD) 8.5 (1.5) 8.5 (1.6) 8.5 (1.2) 0.97

Perceived barriers of receiving HPV screening (agree/strongly agree)

Others would think you are having high risk sexual behaviors 57 (16.3) 40 (14.6) 17 (22.4) 0.11

HPV screening would cause pain and discomfort 38 (10.9) 24 (8.8) 14 (18.4) 0.02

Perceived Barrier Scale d, mean (SD) 4.9 (1.7) 4.8 (1.5) 5.1 (2.2) 0.19

Perceived cue to action related to HPV screening (agree/strongly agree)

People who are important to you suggest that you take up HPV

screening

148 (42.3) 117 (42.7) 31 (40.8) 0.77

Item score, mean (SD) 3.3 (1.1) 3.3 (1.1) 3.2 (1.1) 0.50

Perceived self-efficacy related to HPV screening (agree/strongly

agree)

It is easy for you to take up HPV screening in the next year if you want

to

189 (54.0) 146 (53.3) 43 (58.6) 0.61

Item score, mean (SD) 3.6 (1.0) 3.6 (1.0) 3.7 (0.9) 0.47

Behavioral intention to take up any type of HPV screening

Perceived chance to take up clinician-collected HPV screening

in the next year if it cost HK $700 (US $89.7) per episode

Very low/low/moderate 280 (80.0) 217 (79.2) 63 (82.9) 0.48

(Continued)
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TABLE 1 | Continued

All

participants

(n = 350)

Being

followed

up at

month 12

(n = 274)

Dropouts

(n = 76)

P-

values

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

High/very high 70 (20.0) 57 (20.8) 13 (17.1)

Perceived chance to take up clinician-collected HPV screening

in the next year if it is provided for free

Very low/low/moderate 81 (23.1) 60 (21.9) 21 (27.6) 0.29

High/very high 269 (76.9) 214 (78.1) 55 (72.4)

a Perceived Susceptibility Scale: three items, Cronbach’s alpha: 0.85, one factor was identified by exploratory factor analysis, explaining for 77.2% of total variances.
b Perceived Severity Scale: four items, Cronbach’s alpha: 0.72, one factor was identified by exploratory factor analysis, explaining for 54.9% of total variances.
c Perceived Benefit Scale: two items, Cronbach’s alpha: 0.71, one factor was identified by exploratory factor analysis, explaining for 77.9% of total variances.
d Perceived Barrier Scale: two items, Cronbach’s alpha: 0.75, one factor was identified by exploratory factor analysis, explaining for 57.4% of total variances.

HBM, Health Belief Model; HIV, Human Immunodeficiency Virus; HPV, Human Papillomavirus; SD, Standard Deviation; STI, Sexually Transmitted Infection.

Ethics Statement
Ethics approval was obtained from the Survey and Behavioral
Research Ethics Committee of the Chinese University of
Hong Kong (reference number: KPF18HLF22).

Statistical Analysis
The difference in baseline characteristics between those who were
followed up at Month 12 and those who were lost to follow-
up were compared using the chi-square test (X2) for categorical
variables and independent-sample t-test for continuous variables.
Among participants who completed both surveys, we compared
validated HPV screening uptake during the follow-up period
with that measured at baseline survey using McNemar test.
Using validated uptake of HPV screening during the follow-
up period as the dependent variable, and sociodemographic
characteristics as independent variables, crude odds ratio (OR)
predicting the dependent variable were obtained using logistic
regression models. After adjusting for those sociodemographic
characteristics with p < 0.05 in the univariate analysis, the
associations between the independent variables of interest (e.g.,
perceptions related to HPV screening) and the dependent
variable were then obtained by adjusted odds ratio (AOR), and
respective 95% confidence interval (CI) were derived from the
analyses. Each AOR was obtained by fitting a single logistic
regression model, which involved one of the independent
variables and the significant sociodemographic variables. SPSS
version 26.0 (Chicago, IL, USA) was used for data analysis, and
p-values < 0.05 were considered as statistically significant.

RESULTS

Baseline Characteristics
At baseline, over half of the participants were aged 25–40
years (74.6%), currently single (75.7%), had attained tertiary
education or above (86.6%), full-time employed (82.9%), had
monthly income of less than HK$40000 (US$5,129) (79.2%),
identified themselves as homosexual (91.1%), had never smoked
(73.4%), drank in the past year (75.4%), did not take up

HPV screening in the past year (90.3%). Regarding history
of HIV, other STIs, and service utilization, 1.7% self-reported
being HIV positive, 23.1% had ever been infected by other
STIs, and 23.1% had utilized other prevention services (e.g.,
receiving free condoms, peer education, and pamphlets, and
attending seminars). The prevalence of anal intercourse with
regular male sex partners, non-regular male sex partners, and
male sex workers were 83.7, 48.6, and 2.6%, respectively, whilst
50.3% had CAI with men. The prevalence of multiple male
sex partnerships, sexual intercourse with female sex partners,
and condomless sex with female sex partners was 54.6, 1.7,
and 0.9%, respectively, and 5.7%% had sexualized drug use
(Table 1).

When comparing those who were followed up (n =

274) and were lost to follow-up (n = 76), significant
differences were found in several background characteristics
which included self-reported HIV sero-status (p = 0.02),
anal intercourse with NRP (p = 0.02), anal intercourse with
male sex workers (p = 0.01), perceived risk of contracting
genital warts in lifetime (p = 0.04), and perceived HPV
screening would cause pain and discomfort (p = 0.02)
(Table 1).

Uptake of HPV Screening
Among the 274 participants who were followed up at Month
12, 12.0% (n = 33) received any type of HPV screening. Such
uptake rate was similar to the prevalence of HPV screening in the
past year measured at baseline (12.0 vs. 9.9%, p = 0.43). Among
the 33 participants who received any HPV screening during the
project period, 3.0% (n = 1) were diagnosed with HPV infection
in genital, 9.1% (n = 3) in both genital and anus, and 6.1% (n
= 2) in other locations. Regarding their most recent episode
of HPV screening, 15.2% (n = 5) were taken place in public
hospitals, 63.6% (n = 21) in private clinics, 15.2% (n = 5) in
CBOs, 3.0% (n = 1) in other organizations, and 3% (n = 1) by
self-collected screening. For the amount spent on the most recent
episode of HPV screening, 69.7% (n=23) received free HPV
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TABLE 2 | Baseline background characteristics predicting uptake of any HPV screening (among participants who completed Month 12 follow-up, n = 274).

OR (95%CI) P-values

Socio-demographics

Age group (years)

18–24 1.0

25–30 0.54 (0.20, 1.49) 0.23

31–40 0.37 (0.13, 1.08) 0.07

>40 0.57 (0.15, 2.18) 0.41

Relationship status

Currently single 1.0

Married or cohabited with a man 0.30 (0.09, 1.00) 0.05

Highest education level attained

Secondary or below 1.0

Tertiary of above 1.15 (0.38, 3.48) 0.80

Employment status

Full-time 1.0

Part-time/unemployed/retired/students 0.90 (0.33, 2.46) 0.83

Monthly personal income, HK$ (US$)

<10,000 (1,282) 1.0

10,000–19,999 (1,282–2,564) 1.44 (0.29, 7.12) 0.65

20,000–39,999 (2,565–5,128) 2.20 (0.47, 10.20) 0.32

40,000 (5,129) 1.71 (0.32, 9.09) 0.53

Refuse to disclose N.A. N.A.

Sexual orientation

Homosexual 1.0

Bisexual 2.35 (0.81, 6.87) 0.12

Lifestyles

Smoking in lifetime

No 1.0

Yes 1.08 (0.48, 2.46) 0.85

Drinking in the past year

No 1.0

Yes 0.79 (0.35, 1.80) 0.57

History of HPV screening

HPV screening in the past year

No 1.00

Yes 5.73 (2.35, 13.97) <0.001

History of HIV and other sexually transmitted infections (STI) and service utilization

Self-reported HIV sero-status

Negative 1.0

Positive 7.66 (1.04, 56.44) 0.046

Refuse to disclose 1.28 (0.15, 10.98) 0.82

Had never tested for HIV antibody 0.70 (0.09, 5.59) 0.73

History of other STIs (Yes)

No 1.0

Yes 1.65 (0.76, 3.61) 0.21

Utilization of other HIV/STI prevention services (e.g., receiving free condoms, peer education and

pamphlets, and attending seminars)

No 1.0

Yes 1.85 (0.86, 3.98) 0.12

(Continued)
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TABLE 2 | Continued

OR (95%CI) P-values

Sexual behaviors in the past 6 months

Anal intercourse with regular male sex partners

No 1.0

Yes 0.67 (0.27, 1.67) 0.39

Anal intercourse with non-regular male sex partners

No 1.0

Yes 1.33 (0.64, 2.76) 0.44

Anal intercourse with male sex workers

No 1.0

Yes 2.48 (0.25, 24.56) 0.44

Condomless anal intercourse with men

No 1.0

Yes 0.86 (0.42, 1.78) 0.68

Multiple male sex partnerships

No 1.0

Yes 1.98 (0.92, 4.27) 0.08

Sexual intercourse with female sex partners

No 1.0

Yes 3.73 (0.33, 42.36) 0.29

Condomless sex with female sex partners

No 1.0

Yes 7.50 (0.46, 122.87) 0.16

Sexualized drug use (use of psychoactive substances before or during sexual intercourse)

No 1.0

Yes 0.97 (0.21, 4.46) 0.97

CI, Confidence Interval.

HIV, Human Immunodeficiency Virus; HPV, Human Papillomavirus; N.A., Not Applicable; OR, Crude Odds Ratio; STI, Sexually Transmitted Infection.

screening, while 30.3% (n = 10) spent HK$30–2000 (US$3.8–
256.6).

Factors Associated With the Uptake of HPV
Screening During the Follow-Up Period
In univariate analysis, participants who took HPV screening in
the past year, and self-reported as HIV positive at the baseline
were more likely to take up HPV screening at the follow-up
period (Table 2).

After adjusting for these two significant sociodemographic
characteristics, receiving HPV vaccination during the study
period was associated with higher uptake of HPV screening
during the same period (AOR: 7.03, 95% CI: 3.07–16.13,
p < 0.001). In addition, participants who had a higher
perceived susceptibility to HPV at baseline (AOR: 1.16,
95% CI: 1.00–1.34, p = 0.046) were also more likely
to take up HPV screening during the follow-up period
(Table 3).

At Month 12, 46 participants had taken up at least one
dose of HPV vaccination. Among the participants who had
taken up HPV vaccination or HPV screening during the
follow-up period (n = 62), 25.8% (n = 16) took up HPV
screening only, 27.4% (n = 17) took up HPV screening together

with HPV vaccination, and 46.8% (n = 29) received HPV
vaccination only.

DISCUSSION

The interventions promoting HPV vaccination had limited
impact in increasing HPV screening among the participants. The
uptake of HPV screening during the follow-up period (12.0%)
was similar to that reported by the participants 12 months prior

to the baseline survey (9.9%). Such uptake rate was much lower

than an intervention promoting free HPV screening conducted
among MSM in the United States (85%) (35). There are some

possible reasons to explain the discrepancy. First, the focus of our
interventions was to promote HPV vaccination uptake instead
of HPV screening. Second, we did not provide any subsidy for
taking up HPV screening, while the study in the United States
provided free HPV screening to the study participants (35).
Cost was reported as a barrier to HPV screening among MSM
(36). Moreover, it was likely that Coronavirus Disease 2019
(COVID-19) had a negative impact on HPV screening uptake
as this study was conducted after the outbreak. A study in
Hong Kong showed that disruptions in work due to COVID-
19 and concerns about the risk of COVID-19 were associated
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TABLE 3 | Associations between perceptions related to HPV screening (in general) and HPV vaccination with the uptake of HPV screening (among participants who

completed Month 12 follow-up, n = 274).

OR (95%CI) P-values AOR (95%CI) P-values

Perceived susceptibility scale 1.21 (1.05, 1.39) 0.009 1.16 (1.00, 1.34) 0.046

Perceived severity scale 1.09 (0.97, 1.23) 0.16 1.08 (0.95, 1.23) 0.23

Perceived benefit scale 0.97 (0.78, 1.21) 0.79 1.00 (0.79, 1.28) 0.99

Perceived barrier scale 0.88 (0.70, 1.12) 0.30 0.90 (0.70, 1.15) 0.39

Cue to action 1.39 (0.97, 1.97) 0.07 1.29 (0.90, 1.85) 0.17

Perceived self-efficacy 0.95 (0.66, 1.36) 0.78 0.90 (0.62, 1.32) 0.61

Behavioral intention to take up HPV screening

Perceived chance to take up clinician-collected HPV screening in the next year if

it cost HK $700 (US $89.7) per episode

Very low/low/moderate 1.0 1.0

High/very high 1.80 (0.80, 4.03) 0.16 1.67 (0.71, 3.97) 0.24

Perceived chance to take up clinician-collected HPV screening in the

next year if it is provided for free

Very low/low/moderate 1.0 1.0

High/very high 1.66 (0.61, 4.49) 0.32 1.21 (0.43, 3.42) 0.72

Uptake of HPV vaccination during the study period

No 1.00

Yes 7.77 (3.54, 17.03) <0.001 7.03 (3.07, 16.13) <0.001

AOR, Adjusted Odds Ratio, odds ratios adjusted for significant baseline background characteristics (i.e., self-reported HIV sero-status, and HPV screening in the past year).

CI, Confidence Interval; HPV, Human Papillomavirus; OR, Crude Odds Ratios.

with increased difficulties in accessing HIV and sexual health
services (37).

The hypothesis that MSM in Hong Kong would use
HPV screening as an alternative prevention strategy to HPV
vaccination was not supported by our results. Among those
who had taken up HPV screening or HPV vaccination during
the study period, about half of them preferred using HPV
vaccination alone, and a quarter of them used HPV screening
together with HPV vaccination. Very few of them used HPV
screening alone. Similar preference was observed among females,
as HPV vaccination was considered as a one-off investment
with long-term protection (38). Therefore, future programs
preventing HPV-related diseases among MSM in Hong Kong
should focus on HPV vaccination promotion. Offering free or
subsidized HPV vaccines to local MSM is expected to largely
increase the uptake rate. Pilot programs providing free HPV
vaccination in Australia and the United Kingdom were shown
to greatly increase HPV vaccination coverage among MSM (23–
25).

It was found that HIV-positive MSM were more likely
to take up HPV screening. This echoed the findings of
previous studies (35, 39). Given the association between HIV
and HPV, HIV-positive MSM are more likely to perceive
HPV-related diseases as a serious threat to their health.
HPV screening and HPV vaccination should be included as
components of the care for HIV-positive MSM. Since the
risk of HPV-related diseases among HIV-negative MSM is
still much higher than the male general population, attention
should be paid to this group to increase their awareness.
Having HPV screening in the past year at the baseline was

positively associated with HPV screening during the follow-
up period. Therefore, it is pivotal to help MSM initiate
their first attempt to take up HPV screening in order to
become regular screeners. It was also found that the baseline
measurement of perceived susceptibility significantly predicted
HPV screening uptake during the follow-up period. This
demonstrated that MSM with a high perceived susceptibility
to HPV infection wanted to be screened to protect themselves
from HPV-related diseases. This was in line with the findings
of previous studies for HPV vaccination among MSM (30, 39).
Furthermore, receiving HPV vaccination was associated with
higher uptake of HPV screening. Uptake of HPV vaccination
and screening were likely to predict each other. MSM attempted
to take both primary and secondary prevention measures to
protect themselves.

This study had the strengths of validated data for the uptake
of HPV screening, and being one of the first interventional
studies related to HPV screening among Chinese MSM. It
also had several limitations. First, there was a selection bias
since we were unable to collect information from MSM who
refused to participate. They might have different characteristics
compared to the participants. Second, since the project aimed
to evaluate this service model in real-world settings, we
did not have a control or comparison group. As compared
to randomized controlled trials, such evaluation design has
little control over issues affecting internal validity. To our
knowledge, the availability and cost of HPV screening for
MSM in Hong Kong did not change in the past decade. There
were no programs promoting HPV screening or vaccination
for MSM in Hong Kong before this service model was
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implemented, and none of the study participants were exposed
to other HPV vaccination/screening promotions during the
project period. Therefore, we believed the difference in HPV
screening uptake between this study and historical record could
be mainly attributed to our service model. Third, attrition bias
might exist. Participants who dropped out at Month 12 were
more likely to have high-risk behaviors at baseline (e.g., anal
intercourse with non-regular male sex partners and male sex
workers). MSM with high-risk behaviors might be beneficial
more from the intervention. This might partially explain the
ineffectiveness of the intervention in increasing HPV screening
since lots of high-risk individuals were dropped out. Fourth,
since this study was based on a convenient sample of MSM,
generalizing the results to MSM in Hong Kong should be made
with caution.

CONCLUSIONS

The CBO-private clinic service model promoting HPV
vaccination had limited impact in increasing HPV screening
among MSM in Hong Kong. More participants preferred HPV
vaccination or HPV vaccination plus HPV screening, and very
few of them preferred HPV screening alone. The hypothesis
that MSM in Hong Kong would use HPV screening as an
alternative prevention strategy to HPV vaccination was not
supported by the data. Future programs preventing HPV-related
diseases among MSM in Hong Kong should focus on HPV
vaccination promotion.

DATA AVAILABILITY STATEMENT

The data presented in this study are available from the
corresponding author upon request. The data are not publicly
available as they contain sensitive personal behaviors.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Survey and Behavioral Research Ethics
Committee of the Chinese University of Hong Kong (reference
number: KPF18HLF22 and date of approval: 18 March 2019).
Informed consent was obtained from all participants involved in
the study.

AUTHOR CONTRIBUTIONS

ZW, YF, AC, and FF: conceptualization. PC, ZW, and MI:
methodology: MI: data curation and project administration. PC
and ZW: formal analysis and writing-review and editing. PC, YF,
and ZW: writing-original draft preparation. All authors have read
and agreed to the published version of the manuscript.

FUNDING

This research was funded by the Knowledge Transfer
Project Fund, the Chinese University of Hong Kong (grant
number: KPF18HLF22).

REFERENCES

1. World Health Organization. Human papillomavirus vaccines:

WHO position paper, May 2017. Available online at: http://

apps.who.int/iris/bitstream/handle/10665/255353/WER9219.

pdf;jsessionid=0F6E736DC1E29E420436DE39CD4551DD?sequence=1

(accessed February 2, 2022).

2. Machalek DA, Poynten M, Jin F, Fairley CK, Farnsworth A, Garland

SM, et al. Anal human papillomavirus infection and associated neoplastic

lesions in men who have sex with men: a systematic review and meta-

analysis. Lancet Oncol. (2012) 13:487ncol pdoi: 10.1016/S1470-2045(12)7

0080-3

3. Chow EP, Tucker JD, Wong FY, Nehl EJ, Wang Y, Zhuang X, et al. Disparities

and risks of sexually transmissible infections among men who have sex

with men in China: a meta-analysis and data synthesis. PLoS ONE. (2014)

9:e89959. doi: 10.1371/journal.pone.0089959

4. Liu F, Hang D, Deng Q, Liu M, Xi L, He Z, et al. Concurrence

of oral and genital human papillomavirus infection in healthy men: a

population-based cross-sectional study in rural China. Sci Rep. (2015)

5:15637. doi: 10.1038/srep15637

5. Hebnes JB, Olesen TB, Duun-Henriksen AK, Munk C, Norrild B,

Kjaer SK. Prevalence of genital human papillomavirus among men in

Europe: systematic review and meta-analysis. J Sex Med. (2014) 11:2630–

630:doi: 10.1111/jsm.12652

6. Zhang X, Yu J, Li M, Sun X, Han Q, Li M, et al. Prevalence and related

risk behaviors of HIV, syphilis, and anal HPV infection among men who

have sex with men from Beijing, China. AIDS Behav. (2013) 17:1129–

129:doi: 10.1007/s10461-011-0085-x

7. Jiang J, Cao N, Zhang J, Xia Q, Gong X, Xue H, et al. High

prevalence of sexually transmitted diseases among men who have

sex with men in Jiangsu Province, China. Sex Transm Dis. (2006)

33:118is Didoi: 10.1097/01.olq.0000199763.14766.2b

8. D’Souza G, Wentz A, Wiley D, Shah N, Barrington F, Darragh TM,

et al. Anal Cancer Screening in Men Who Have Sex With Men in

the Multicenter AIDS Cohort Study. J Acquir Immune Defic Syndr.

(2016) 71:570ndridoi: 10.1097/QAI.0000000000000910

9. Albuquerque A, Rios E, Schmitt F. Recommendations favoring anal cytology

as a method for anal cancer screening: a systematic review. Cancers. (2019)

11:1942. doi: 10.3390/cancers11121942

10. Johnson LG, Madeleine MM, Newcomer LM, Schwartz SM, Daling JR. Anal

cancer incidence and survival: the surveillance, epidemiology, and end results

experience, 1973–2000. Cancer. (2004) 101:281 candoi: 10.1002/cncr.20364

11. Chiao EY, Krown SE, Stier EA, Schrag D, A. population-based analysis

of temporal trends in the incidence of squamous anal canal cancer

in relation to the HIV epidemic. J Acquir Immune Defic Syndr.

(2005) 40:451ndridoi: 10.1097/01.qai.0000159669.80207.12

12. Qin Q, Tang W, Ge L, Li D, Mahapatra T, Wang L, et al. Changing trend of

HIV, Syphilis and Hepatitis C among men who have sex with men in China.

Sci Rep. (2016) 6:31081. doi: 10.1038/srep31081

13. Goldie SJ, Kuntz KM, Weinstein MC, Freedberg KA, Palefsky JM. Cost-

effectiveness of screening for anal squamous intraepithelial lesions and anal

cancer in human immunodeficiency virus-negative homosexual and bisexual

men. Am J Med. (2000) 108:634-effedoi: 10.1016/S0002-9343(00)00349-1

14. Goldie SJ, Kuntz KM, Weinstein MC, Freedberg KA, Welton ML, Palefsky

JM. The clinical effectiveness and cost-effectiveness of screening for anal

squamous intraepithelial lesions in homosexual and bisexual HIV-positive

men. JAMA. (1999) 281:1822–822doi: 10.1001/jama.281.19.1822

15. Howard K. The cost-effectiveness of screening for anal cancer in

men who have sex with men: a systematic review. Sex Health.

(2012) 9:610lthTdoi: 10.1071/SH12017

Frontiers in Medicine | www.frontiersin.org 10 June 2022 | Volume 9 | Article 904873

http://apps.who.int/iris/bitstream/handle/10665/255353/WER9219.pdf
http://apps.who.int/iris/bitstream/handle/10665/255353/WER9219.pdf
http://apps.who.int/iris/bitstream/handle/10665/255353/WER9219.pdf
https://doi.org/10.1016/S1470-2045(12)70080-3
https://doi.org/10.1371/journal.pone.0089959
https://doi.org/10.1038/srep15637
https://doi.org/10.1111/jsm.12652
https://doi.org/10.1007/s10461-011-0085-x
https://doi.org/10.1097/01.olq.0000199763.14766.2b
https://doi.org/10.1097/QAI.0000000000000910
https://doi.org/10.3390/cancers11121942
https://doi.org/10.1002/cncr.20364
https://doi.org/10.1097/01.qai.0000159669.80207.12
https://doi.org/10.1038/srep31081
https://doi.org/10.1016/S0002-9343(00)00349-1
https://doi.org/10.1001/jama.281.19.1822
https://doi.org/10.1071/SH12017
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


Chan et al. HPV Screening, Online Intervention, and Chinese MSM

16. de Sanjoss S, Palefsky J. Cervical and anal HPV infections

in HIV positive women and men. Virus Res. (2002)

89:201scal doi: 10.1016/S0168-1702(02)00189-2

17. Berry JM, Palefsky JM, Welton ML. Anal cancer and its precursors in HIV-

positive patients: perspectives andmanagement. Surg Oncol Clin NAm. (2004)

13:355mm N doi: 10.1016/j.soc.2003.12.003

18. Chiao EY, Giordano TP, Palefsky JM, Tyring S, Serag HE. Screening HIV-

infected individuals for anal cancer precursor lesions: a systematic review.Clin

Infect Dis. (2006) 43:223Dis Ddoi: 10.1086/505219

19. Centers for Disease Control and Prevention (CDC). Recommendations on

the use of quadrivalent human papillomavirus vaccine in males–Advisory

committee on immunization practices (ACIP), 2011. MMWR Morb Mortal

Wkly Rep. (2011) 60:1705–8. doi: 10.1007/s10803-010-1006-y

20. De Vuyst H, Clifford GM, Nascimento MC, Madeleine MM, Franceschi S.

Prevalence and type distribution of human papillomavirus in carcinoma and

intraepithelial neoplasia of the vulva, vagina and anus: a meta-analysis. Int J

Cancer. (2009) 124:1626–6264doi: 10.1002/ijc.24116

21. Centers for Disease Control and Prevention (CDC). HPV vaccine

recommendations. Available online at: https://www.cdc.gov/vaccines/vpd/

hpv/hcp/recommendations.html (accessed February 7, 2022).

22. Centers for Disease Control and Prevention (CDC). Evidence to

Recommendations for HPV Vaccination of Adults, Ages 27 through 45

years. Available online at: https://www.cdc.gov/vaccines/acip/recs/grade/

HPV-adults-etr.html (accessed February 7, 2022).

23. Public Health England. HPV. vaccination for men who have sex with men

(MSM) programme. Available online at: https://wwwgovuk/government/

collections/hpv-vaccination-for-men-who-have-sex-with-men-msm-

programme (accessed on February 12) (2022).

24. Pollock KG, Wallace LA, Wrigglesworth S, McMaster D, Steedman N,

HPV. vaccine uptake in men who have sex with men in Scotland. Vaccine.

(2019) 37:5513–513doi: 10.1016/j.vaccine.2018.11.081

25. McGrath L, Fairley CK, Cleere EF, Bradshaw CS, Chen MY, Chow EPF.

Human papillomavirus vaccine uptake among young gay and bisexual men

who have sex with men with a time-limited targeted vaccination programme

through sexual health clinics in Melbourne in 2017. Sex Transm Infect.

(2019) 95:181nfecdoi: 10.1136/sextrans-2018-053619

26. Loretan C, Chamberlain AT, Sanchez T, Zlotorzynska M, Jones J. Trends

and characteristics associated with human papillomavirus vaccination uptake

among men who have sex with men in the United States, 2014-2017. Sex

Transm Dis. (2019) 46:465is Didoi: 10.1097/OLQ.0000000000001008

27. Department of Health. Clinics provide social hygiene service (male). Available

online at: https://www.dh.gov.hk/english/tele/tele_chc/tele_chc_shcm.html

(accessed February 21, 2021).

28. AIDS Concern. My Check Up. Available online at: https://aidsconcern.org.hk/

en/my-check-up/ (accessed February 22, 2021).

29. Wang Z, Fang Y, Wong NS, Ip M, Guo X, Wong SYS. Facilitators and barriers

to take up clinician-collected and self-collected HPV tests among Chinese

men who have sex with men. Viruses. (2021) 13:705. doi: 10.3390/v13040705

30. Wang Z, Lau JTF, Ip TKM Yu Y, Fong F, Fang Y, et al. Two web-based and

theory-based interventions with and without brief motivational interviewing

in the promotion of human papillomavirus vaccination among chinese men

who have sex with men: randomized controlled trial. J Med Internet Res.

(2021) 23:e21465. doi: 10.2196/21465

31. Wang Z, Mo PK, Lau JT, Lau M, Lai CH. Acceptability of HPV vaccines

and perceptions related to genital warts and penile/anal cancers among

men who have sex with men in Hong Kong. Vaccine. (2013) 31:4675–

675:doi: 10.1016/j.vaccine.2013.06.090

32. Wang Z, Fang Y, Chan PS, Chidgey A, Fong F, Ip M, et al. Effectiveness of

a community-based organization-private clinic service model in promoting

human papillomavirus vaccination among Chinese men who have sex with

men. Vaccines. (2021) 9:1218. doi: 10.3390/vaccines9111218

33. Wang Z, Yang X, Mo PKH, Fang Y, Ip TKM, Lau JTF. Influence of social

media on sexualized drug use and chemsex among Chinese men who have sex

with men: observational prospective cohort study. J Med Internet Res. (2020)

22:e17894. doi: 10.2196/17894

34. Wang ZX, Mo PKH, Ip M, Fang Y, Lau JTF. Uptake and willingness to use

PrEP among Chinese gay, bisexual and other men who have sex with men

with experience of sexualized drug use in the past year. Bmc Infect Dis. (2020)

20:4. doi: 10.1186/s12879-020-05024-4

35. D’Souza G, Rajan SD, Bhatia R, Cranston RD, Plankey MW, Silvestre A, et al.

Uptake and predictors of anal cancer screening in men who have sex with

men.Am J Public Health. (2013) 103:E888103:doi: 10.2105/AJPH.2013.301237

36. Newman PA, Roberts KJ, Masongsong E, Wiley DJ. Anal cancer screening:

barriers and facilitators among ethnically diverse gay, bisexual, transgender,

and other men who have sex with men. J Gay Lesbian Soc Se.

(2008) 20:328sbiandoi: 10.1080/10538720802310733

37. Suen YT, Chan RCH, Wong EMY. An exploratory study of factors associated

with difficulties in accessing HIV services during the COVID-19 pandemic

among Chinese gay and bisexual men in Hong Kong. Int J Infect Dis. (2021)

106:358 DisDdoi: 10.1016/j.ijid.2021.04.005

38. Oteng B, Marra F, Lynd LD, Ogilvie G, Patrick D, Marra CA.

Evaluating societal preferences for human papillomavirus vaccine

and cervical smear test screening programme. Sex Transm Infect.

(2011) 87:52Infedoi: 10.1136/sti.2009.041392

39. Gerend MA, Madkins K, Phillips G, Mustanski B. Predictors of human

papillomavirus vaccination among young men who have sex with men. Sex

Transm Dis. (2016) 43:185–91. doi: 10.1097/OLQ.0000000000000408

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Chan, Fang, Chidgey, Fong, Ip and Wang. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Medicine | www.frontiersin.org 11 June 2022 | Volume 9 | Article 904873

https://doi.org/10.1016/S0168-1702(02)00189-2
https://doi.org/10.1016/j.soc.2003.12.003
https://doi.org/10.1086/505219
https://doi.org/10.1007/s10803-010-1006-y
https://doi.org/10.1002/ijc.24116
https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
https://www.cdc.gov/vaccines/acip/recs/grade/HPV-adults-etr.html
https://www.cdc.gov/vaccines/acip/recs/grade/HPV-adults-etr.html
https://wwwgovuk/government/collections/hpv-vaccination-for-men-who-have-sex-with-men-msm-programme
https://wwwgovuk/government/collections/hpv-vaccination-for-men-who-have-sex-with-men-msm-programme
https://wwwgovuk/government/collections/hpv-vaccination-for-men-who-have-sex-with-men-msm-programme
https://doi.org/10.1016/j.vaccine.2018.11.081
https://doi.org/10.1136/sextrans-2018-053619
https://doi.org/10.1097/OLQ.0000000000001008
https://www.dh.gov.hk/english/tele/tele_chc/tele_chc_shcm.html
https://aidsconcern.org.hk/en/my-check-up/
https://aidsconcern.org.hk/en/my-check-up/
https://doi.org/10.3390/v13040705
https://doi.org/10.2196/21465
https://doi.org/10.1016/j.vaccine.2013.06.090
https://doi.org/10.3390/vaccines9111218
https://doi.org/10.2196/17894
https://doi.org/10.1186/s12879-020-05024-4
https://doi.org/10.2105/AJPH.2013.301237
https://doi.org/10.1080/10538720802310733
https://doi.org/10.1016/j.ijid.2021.04.005
https://doi.org/10.1136/sti.2009.041392
https://doi.org/10.1097/OLQ.0000000000000408~
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	Would Chinese Men Who Have Sex With Men Take Up Human Papillomavirus (HPV) Screening as an Alternative Prevention Strategy to HPV Vaccination?
	Introduction
	Methods
	Study Design
	Participants
	Sampling and Data Collection
	The CBO-Private Clinic Service Model Promoting HPV Vaccination
	Measures
	Primary Outcome: HPV Screening Uptake
	Predictor: HPV Vaccination Uptake During the Follow-Up Period
	Predictors: Baseline Background Characteristics
	Predictors: Perceptions Related to HPV Screening in General Based on the Health Belief Model (HBM) at Baseline
	Predictors: Behavioral Intention to Take Up Any Type of HPV Screening at Baseline

	Ethics Statement
	Statistical Analysis

	Results
	Baseline Characteristics
	Uptake of HPV Screening
	Factors Associated With the Uptake of HPV Screening During the Follow-Up Period

	Discussion
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


