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Abstract
In a study of sexually-active HIV-negative men who have sex with men (MSM) in China, we compared behavioral indication 
for pre-exposure prophylaxis (PrEP) based on risk criteria to self-perception of PrEP candidacy (SPC) and explored factors 
associated with SPC. Of 708 MSM surveyed, 323 (45.6%) were behaviorally-indicated for PrEP, among whom 42.1% self-
perceived as appropriate PrEP candidates. In a multivariable model we found no association between sexual behavior nor 
HIV risk perception and SPC but found that higher perceived benefits of PrEP, increased frequency of HIV testing, and low 
condom use self-efficacy were positively-associated with SPC. In a sub-analysis restricted to MSM behaviorally-indicated 
for PrEP, relationship-factors were also significant. Our findings suggest that PrEP implementers should look beyond risk 
criteria to consider shared decision-making tools that support individuals to assess whether they are appropriate PrEP can-
didates based on their existing HIV prevention strategies, sexual health goals, and relationship dynamics.
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Introduction

Pre-exposure prophylaxis (PrEP) is increasingly recognized 
as a critical component of HIV prevention strategies world-
wide. However, the slow pace of regulatory approval and 

limited uptake of PrEP has constrained its measurable epi-
demiological impact to specific regions of the US [1–3], 
Australia [4] and the UK [5]. While macro-level structural 
factors such as regulatory approval, pricing, insurance cov-
erage, and health system organization are major barriers to 
achieving the WHO target of reaching three million indi-
viduals with PrEP by 2020 [6], individual-level barriers to 
uptake are no less important [7–17].

Behavior change models are useful theoretical tools 
through which individuals’ uptake of PrEP may be inter-
rogated. A motivational PrEP cascade, based on the tran-
stheoretical model [18], proposes that in order to reach PrEP 
persistence, an individual needs to go through the following 
five stages: Stage 1—Pre-contemplation; Stage 2—Con-
templation; Stage 3—PrEParation; Stage 4—Initiation and 
Action; and Stage 5—Adherence and Maintenance [19]. 
Studies based on this model identified substantial drop-out 
of potential PrEP users at the early stages of the cascade 
among men who have sex with men (MSM) in the US and in 
China [19, 20]. Specifically, dramatic losses were observed 
in the Contemplation Stage, which requires an individual to 
be both (a) willing to use PrEP and (b) perceive himself to 
be an appropriate PrEP candidate [19, 20].
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MSM’s willingness to use PrEP and factors associ-
ated with such willingness have been documented in a 
growing body of research in the US and low-and-middle 
income settings [21–26] and point to demographic (age, 
income, education) [27–31], structural (access to health-
care, affordability) [29, 32], behavioral (sexual practices, 
HIV testing frequencies) [27–29, 33, 34] and psychologi-
cal factors (risk perception, stigma, perceived benefits/
concerns) [28, 30, 34, 35].

Although individuals may deem PrEP use very accept-
able and report high willingness to use, self-perception of 
PrEP candidacy (SPC), i.e. an individual’s beliefs that he is 
an appropriate PrEP candidate [19], is critically important 
for moving across the motivational cascade towards PrEP 
initiation. However, less is known about SPC, and the rela-
tionship between SPC and intention to use PrEP or uptake 
behavior. A recent study that examined the relationship 
between SPC and behavioral indication for PrEP among 
MSM in France found that, compared to those who did not 
self-identify as PrEP candidates, MSM who did were more 
likely to meet risk-based PrEP eligibility criteria [36]. A 
US-based study identified lack of SPC as a potential barrier 
to PrEP use among MSM who were at high risk of HIV 
infection [37]. A recent qualitative study of young, black 
MSM in Atlanta found that individuals’ self-perceived need 
for PrEP was low, despite many of them meeting guideline-
based indication for PrEP [38]. These studies suggest that 
self-identifying as a person who would benefit from PrEP is 
critical to PrEP uptake. Perceiving oneself as an appropri-
ate PrEP candidate may also lead to self-referral for PrEP, 
which has been shown to be associated with higher PrEP 
uptake compare to provider-initiated referrals [39]. Further 
research is needed to understand what differentiates those 
who self-identify as a person who would benefit from PrEP 
from those who do not.

High HIV prevalence and rapidly-growing incidence has 
been documented among MSM in China [40–43]. Although 
oral emtricitabine/tenofovir disoproxil fumarate (FTC/TDF) 
has not yet received regulatory approval for use as PrEP in 
China, the 2018 Chinese Guidelines for Diagnosis and Treat-
ment of HIV/AIDS introduces PrEP as an effective biomedi-
cal prevention strategy [44]. This, along with a recently-
launched government-supported PrEP demonstration project 
[45], suggests an increasing interest in adopting PrEP and 
exploring models for service delivery in China. In prepa-
ration for PrEP implementation in China, we conducted a 
study to investigate PrEP eligibility in a convenience sample 
of sexually-active MSM. In an exploratory analysis, we com-
pared individuals’ categorization as “PrEP-eligible” through 
the use of risk-based criteria to determine behavioral indica-
tion for PrEP versus SPC, and explored factors associated 
with SPC in order to provide evidence to inform the design 
of PrEP programs in China and beyond.

Methods

Procedures

Data was collected through a one-time survey in four cities 
(Beijing, Shanghai, Guangzhou and Changsha) in China, 
from March to May, 2018. Inclusion criteria were as follows: 
(1) aged 18 years or older; (2) assigned male at birth; (3) 
had sex with at least one male partner in the past 12 months; 
(4) HIV-negative according to self-report; and (5) willing 
and able to provide informed consent. We excluded men 
who self-reported as living with HIV/AIDS. 708 sexually-
active, HIV-negative Chinese MSM were recruited through 
HIV voluntary counselling and testing (VCT) clinics (61%), 
peer referrals (23%), online (12%), and outreach at gay ven-
ues and community events (4%). After an online consent 
process, participants completed an online questionnaire 
independently or under the guidance of trained community-
based organization (CBO) staff or research coordinators. 
Compensation ranged from $5 to $8 US dollars and was set 
in accordance to site-specific norms. Protocol and all study 
procedures were approved by the ethics review committee 
of Fudan University (Shanghai, China).

Measures

Self‑Perception of PrEP Candidacy (SPC)

Our primary outcome was SPC (yes; no). Participants were 
asked: “Think about your situation, do you believe that 
you are currently an appropriate candidate for PrEP?” with 
response options from 1 “No, I am definitely not an appro-
priate candidate” to 5 “Yes, I am definitely an appropriate 
candidate”. Men who answered “probably” or “definitely” 
were categorized as a self-perceived PrEP candidate.

Sexual Behaviors and Behavioral Indication for PrEP

We categorized participants into two groups: those who were 
behaviorally-indicated for PrEP and those who were not. 
As China does not currently have PrEP guidelines, we cre-
ated criteria for behavioral indication for PrEP by combining 
modified US CDC PrEP eligibility criteria used by Parsons 
et al. [19] with three China-specific risk factors. These three 
factors were shown to be associated with incident HIV infec-
tion among Chinese MSM and have been included in an 
HIV risk assessment tool for MSM developed by the China 
CDC [46]. Men were considered behaviorally-indicated for 
PrEP if they met any of following criteria: (1) non-monog-
amous; (2) currently in a relationship with a partner who is 
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HIV-positive or of indeterminate HIV status; (3) had sex in 
the past 3 months with a casual male partner who is HIV-
positive or of indeterminate HIV status; (4) had condomless 
anal sex with a casual male partner in the past 3 months; (5) 
had STI symptoms or diagnosed with an STI in the past 6 
months; (6) had any male commercial sex partners in the 
past 6 months; (7) used recreational drugs (defined in the 
question to include methamphetamine, lysergic acid diethyl-
amide (LSD), methylenedioxymethamphetamine (MDMA), 
ketamine, gamma-hydroxybutyrate (GBH), and other stimu-
lants) in the past 6 months; (8) had any group sex with male 
sex partners in the past 6 months. The discrepancy in three-
month and six-month behavioral history are due to differ-
ences between the US and Chinese criteria we followed.

HIV Risk Perception

We used three statements to measure HIV risk perception, 
including (1) “In 5 years, how likely do you think you would 
become infected with HIV?” with responses ranging from 
1 “very unlikely” to 4 “very likely”; (2) “Are you worried 
that you will become infected with HIV?” with responses 
from 1 “not worried at all” to 4 “very worried”; and (3) 
“Do you know anyone who has seroconverted in the past 
2 years?” (no; yes, only one; yes, more than one; and I don’t 
know). We hypothesized that having someone who recently 
seroconverted in one’s social network would influence one’s 
HIV risk perception. These measures have previously been 
used in studies among Chinese MSM [20, 34].

Relationship Characteristics

We created two variables to characterize relationship char-
acteristics: (1) gender of sex partners in the past 6 months. 
Participants were asked “in the past 6 months have you had 
sex with men or women or both” (only with men; more 
with men than with women; with women and men equally; 
more with women than men; only with women; I haven’t 
had sex in the past six months). We categorized responses 
into only male partners, not only male partners, and no sex 
in the past 6 months. (2) Partnership type. Participants were 
asked “Do you have a primary male partner” (yes; no) then 
characterized their sexual relationship with their male pri-
mary partner (response options include: neither of us has 
sex with others, we are monogamous; we both have sex with 
others; only I have sex with others; I have sex with oth-
ers, and I don’t know what my partner does; I don’t have 
sex with others, and I don’t know what my partner does). 
We then categorized participants into four groups: (1) in a 
monogamous relationship with primary male partner; (2) in 
non-monogamous or other type of relationship with primary 
male partner; (3) not having a primary male partner; (4) no 
sex in the past six months.

HIV Testing Frequency

Participants were asked “how regularly do you receive 
HIV testing?” (I have never received any HIV testing; less 
than once per year; about once per year; about 2–3 times 
per year; at least 4 times per year).

Knowledge of PrEP Efficacy

We assessed participants’ awareness of PrEP (“have you 
heard of PrEP?”); and accuracy of knowledge about PrEP 
efficacy (“how effective do you think PrEP is in prevent-
ing HIV?”). Participants who answered “more than 90% 
effective” were coded as having accurate knowledge of 
PrEP efficacy. We then categorized participants into three 
groups: (1) never heard of PrEP; (2) having incorrect 
knowledge of PrEP efficacy; (3) having correct knowledge 
of PrEP efficacy. All participants were provided with the 
following information about PrEP after completing ques-
tions about knowledge of PrEP efficacy and before answer-
ing the question about SPC.

The HIV prevention pill (known as “PrEP”) is a pill 
taken to prevent HIV. It is safe and more than 90% 
effective when taken daily. People who decide to use 
the oral HIV prevention pill need to return to their 
doctor every 3 months for HIV and STI testing, blood-
work, and a new prescription for the next 3 months.

Perceptions of PrEP and Condom Use

We developed 15 items to measure participants’ percep-
tions of PrEP and condom use, including three subscales: 
(a) perceived concerns (7 items, alpha = 0.78), where 
higher score indicates more perceived concerns about 
PrEP; (b) perceived benefits (5 items, alpha = 0.76), with 
higher score indicating higher perceived benefits of PrEP; 
(c) stigma and disclosure (2 items, alpha = 0.84), higher 
scores indicating more perceived PrEP-related stigma and 
disclosure issues; and (d) one single item: condom use 
self-efficacy, higher scores indicating higher self-efficacy 
in condom use. Participants responded on 5-point Likert 
scale from 1 “strongly disagree” to 5 “strongly agree”. We 
have described items that compose the scales and methods 
of scale development in a previous paper [20].

Demographic Characteristics

Participants were asked for their birth year, which was 
then computed to age, city of residence, residency status 
(i.e., whether they have local residency permit issued by 
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the government or not), education level, monthly income, 
marital status, and sexual orientation.

Statistical Analysis

We first described basic demographics of the cohort (Table 1) 
and categorized respondents into four groups in a two by two 
table displaying concordance in PrEP eligibility by behavio-
ral indication and SPC (Table 2). We then conducted bivari-
able analyses to examine differences between those who did 
not self-perceive as PrEP candidates and those who did self-
perceive as PrEP candidates. Next, we conducted a multi-
variable logistic regression to identify factors associated with 
SPC. Lastly, we restricted our analysis to those men who 
were behaviorally-indicated for PrEP (n = 323) and repeated 
the bivariable and multivariable analyses in order to under-
stand—in a sample of men whose behavior was objectively 
associated with heightened risk of HIV acquisition—factors 
associated with SPC. To control for potential confounding, 
the multivariable analyses adjusted for demographic vari-
ables that were significant in bivariable analyses. All data 
analyses were completed in IBM SPSS Statistics 22.0 [47].

Results

Demographics and Behavioral Indication for PrEP

Of 708 respondents, 199 (28.1%) were from Shanghai, 201 
(28.4%) from Beijing, 207 (29.2%) from Guangzhou, and 
101 (14.3%) from Changsha. Age ranged from 18 to 85 years 
(mean = 31.5; standard deviation = 9.1). The majority identi-
fied as gay (67.9%) and reported having a college degree or 
above (69.6%). Over forty percent (42.1%) reported that they 
had never heard of PrEP prior to the survey, 25.8% had cor-
rect knowledge about PrEP efficacy, and 32.1% had incor-
rect knowledge about PrEP efficacy (Table 1). We found a 
low concordance rate between PrEP eligibility by behavioral 
indication versus by SPC (Cohen’s kappa = 0.127) (Table 2). 
We identified 323 men (45.6%) as PrEP eligible by behavio-
ral indication, among whom less than half (42.1%) self-iden-
tified as appropriate PrEP candidates. Conversely, among 
men who were not behaviorally-indicated for PrEP, nearly a 
third (29.6%) self-identified as appropriate PrEP candidates.

Bivariable and Multivariable Analyses of Factors 
Associated with SPC

Table 3 shows results from bivariable and multivariable 
analyses of the full sample (n = 708). In bivariable analy-
sis, we found demographic factors (age, city of residence), 
sexual behaviors, relationship characteristics (sex of part-
ners, partnership type), HIV risk perception (likelihood of 

becoming HIV infected, worried about becoming infected 
with, and know someone who seroconverted), HIV test-
ing frequency, and perceptions of PrEP and condom use 
(perceived concerns, perceived benefits, stigma and disclo-
sure, and condom use self-efficacy) were associated with 
SPC. In multivariable analysis, more frequent HIV testing 
(aOR = 1.63 p = 0.009), higher perceived benefits of PrEP 
(aOR = 1.80, p < 0.001), and lower condom use self-efficacy 
(aOR = 0.65, p < 0.001) remained significantly associated 
with SPC. However, sexual behaviors and relationship char-
acteristics were no longer significant. In order to investigate 
whether individual risk behaviors might be associated with 
SPC, we ran an additional regression analysis to examine 
whether any of the eight criteria used to determine behavio-
ral indication were associated with SPC and found that none 
were in the multivariable model (results not shown).

Table 4 shows results from bivariable and multivariable 
analyses of our restricted sample of 323 men who were 
behaviorally-indicated for PrEP. In bivariable analysis, SPC 
was associated with the following variables: city of resi-
dence, partnership type, HIV testing frequency, perceived 
benefits of PrEP, and condom use self-efficacy. In multi-
variable analysis, relationship characteristics remained sig-
nificant: men who were in non-monogamous relationships 
with their primary male partners (aOR = 3.87, p = 0.012) 
and without a primary male partner (aOR = 4.56, p = 0.004) 
had higher odds of SPC. As in the full sample, those with 
higher scores on the perceived benefits of PrEP scale 
(aOR = 2.20, p < 0.001), and with lower condom use self-
efficacy (aOR = 0.67, p = 0.001) had higher odds of SPC.

Discussion

To our knowledge, this is the first study to extend the early 
literature documenting a lack of association between behav-
ioral indication for PrEP and self-perception of PrEP candi-
dacy to a low and middle income setting. We found low con-
cordance between behavioral indication for PrEP and SPC.

To further understand the mismatch, we conducted bivari-
able and multivariable analyses to examine factors associ-
ated with SPC in the full sample (n = 708) and a restricted 
sample of behaviorally-indicated men (n = 323). Results 
showed that rather than risk behavior, men’s positive per-
ceptions about PrEP were critical. Perceived benefits of 
PrEP were positively associated with SPC, while perceived 
concerns about PrEP did not have any association with SPC. 
This suggests that increasing awareness of the health and 
ancillary benefits of PrEP—such as potential for increased 
intimacy, decreased anxiety around HIV, and gaining more 
control over individual’s sex lives—may increase SPC and 
thus the acceptance of PrEP among Chinese MSM.
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Table 1   Sample characteristics 
(n = 708)

N (%)

Overall 708 (100)
Demographic characteristics
Age
 < 30 years old 349 (49.3)
 ≥ 30 years old 359 (50.7)

City of residence
 Shanghai 199 (28.1)
 Beijing 201 (28.4)
 Changsha 101 (14.3)
 Guangzhou 207 (29.2)

Residency status
 Local permanent residency permit 217 (30.6)
 Local long-term residency permit 228 (32.2)
 No local residency permit 263 (37.1)

Education level
 Below college 215 (30.4)
 College 330 (46.6)
 Above college 163 (23.0)

Monthly income
 < 5000 RMB 344 (48.6)
 5000–9999 RMB 225 (31.8)
 ≥ 10000 RMB 139 (19.6)

Marital status
 Married 105 (14.8)
 Unmarried 556 (78.5)
 Divorced or widowed 47 (6.6)

Sexual orientation
 Bisexual 211 (29.8)
 Gay 481 (67.9)
 Other 16 (2.3)

Self-perception of PrEP candidacy (SPC)
 No 458 (64.7)
 Yes 250 (35.3)

Behavioral indication for PrEP
 No 385 (54.4)
 Yes 323 (45.6)

Sexual behavior
 Non-monogamous 128 (18.1)
 In a relationship with a partner who is HIV-positive or of indeterminate HIV status 90 (12.7)
 Had sex in the past 3 months with a casual male partner who is HIV-positive or of 

indeterminate HIV status
70 (9.9)

 Had condomless anal sex with a casual male partner in the past 3 months 148 (20.9)
 Had STI symptoms or were diagnosed with an STI in the past 6 months 23 (3.2)
 Had any male commercial sex partners in the past 6 months 43 (6.1)
 Used any recreational drugs in the past 6 months 10 (1.4)
 Had any group sex with male sex partners in the past 6 months 76 (10.7)

HIV risk perception
Likelihood of becoming infected with HIV in 5 years
 Very unlikely or unlikely 526 (74.3)
 Likely or very likely 182 (25.7)
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In addition, we found that men who reported lower con-
dom use self-efficacy had higher odds of perceiving them-
selves as appropriate candidates for PrEP. This finding is 
logical and this self-awareness can operate to encourage 
men to identify alternative strategies to protect their sexual 
health. However, studies in the US have reported that poten-
tial or current PrEP users experience stigma because their 
decision to use PrEP has been equated with a desire to have 
condomless anal sex without consequences [9, 48], which 
decades of public health, medical, and cultural discourse 
have deemed problematic [49–52]. Rather than judging such 
decisions, it is important to validate men who recognize their 
own low condom use self-efficacy and indicate their will-
ingness to try a new sexual health strategy either instead 

Table 1   (continued) N (%)

Worried that you will become infected with HIV
 Not afraid at all or not very afraid 191 (27.0)
 Somewhat afraid or very afraid 517 (73.0)

Know someone who seroconverted in the past 2 years
 Yes 253 (35.7)
 No 332 (46.9)
 I don’t know 123 (17.4)

Relationship characteristics
Gender of sex partners in the past 6 months
 Only men 501 (70.8)
 Not only men 153 (21.6)
 No sex 54 (7.6)

Partnership type
 Monogamous relationship with primary male partner 149 (21.0)
 Non-monogamous or other type of relationship with primary male partner 190 (26.8)
 No primary male partner 315 (44.5)
 No sex in the past 6 months 54 (7.6)

HIV testing frequency
 Less than 2 times per year 323 (45.6)
 2 times or more per year 385 (54.4)

Knowledge of PrEP efficacy
 Never heard of PrEP 298 (42.1)
 Incorrect knowledge of PrEP efficacy 227 (32.1)
 Correct knowledge of PrEP efficacy 183 (25.8)

Mean (SD)

Perceptions of PrEP and condom use
 Perceived concerns about PrEP 3.69 (0.67)
 Perceived benefits of PrEP 3.52 (0.74)
 PrEP-related stigma and disclosure 3.62 (1.11)
 Condom use self-efficacy 3.22 (1.12)

RMB Ren Min Bi, official currency in China, PrEP Pre-exposure prophylaxis, STI sexually transmitted 
infection

Table 2   PrEP eligibility by behavioral indication versus self-per-
ceived PrEP candidacy

χ2(1) = 12.005, p = 0.001
Cohen’s kappa = 0.127

Did not self-perceive as 
PrEP candidate

Self-perceived 
PrEP candidate

Total

No behavioral 
indication for 
PrEP

271 (70.4%) 114 (29.6%) 385

Behavioral 
indication for 
PrEP

187 (57.9%) 136 (42.1%) 323

Total 458 (64.7%) 250 (35.3%) 708
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Table 3   Factors associated with self-perceived PrEP candidacy: full sample analysis (n = 708)

For the bivariable analysis, only significant results are shown in bold. The level of significance was set at p ≤ 0.05
The multivariable analyses adjusted for demographic variables that were significant in bivariable analyses
a Multivariable analysis results of this categorical variable were not shown due to small value

Bivariable analysis Multivariable regression

Did not self-
perceived as PrEP 
candidate

Self-perceived as 
PrEP candidate

n (%) n (%) χ2 P aOR (95% CI) P

Overall 458 (64.7) 250 (35.3)
Demographics
Age 9.15 .003
 < 30 years old 245 (70.2) 104 (29.8) Ref. Ref.
 ≥ 30 years old 213 (59.3) 146 (40.7) 1.49 (1.03–2.16) .035

City of residence 28.16 < .001
 Shanghai 111 (55.8) 88 (44.2) Ref. Ref.
 Beijing 115 (57.2) 86 (42.8) 0.62 (0.38–1.00) .051
 Changsha 72 (71.3) 29 (28.7) 0.50 (0.28–0.88) .016
 Guangzhou 160 (77.3) 47 (22.7) 0.40 (0.25–0.65) < .001

Behavioral indication for PrEP 12.01 .001
 No 271 (70.4) 114 (29.6) Ref. Ref.
 Yes 187 (57.9) 136 (42.1) 1.10 (0.75–1.60) .631

Relationship characteristics
Gender of sex partners in the past 6 months 6.68 .035
 Only men 323 (64.5) 178 (35.5) Ref. Ref.
 Not only men 92 (60.1) 61 (39.9) 1.28 (0.81–2.01) .291
 No sex in the past 6 months 43 (79.6) 11 (20.4) 0.82 (0.35–1.89) .638

Partnership type 10.76 .013
 Monogamous relationship with primary male partner 106 (71.1) 43 (28.9) Ref. Ref.
 Non-monogamous or other type of relationship with primary 

male partner
115 (60.5) 75 (39.5) 1.36 (0.80–2.29) .253

 No primary male partner 194 (61.6) 121 (38.4) 1.33 (0.81–2.17) .261
 No sex in the past 6 monthsa 43 (79.6) 11 (20.4) – –

HIV risk perception
Likelihood of becoming infected with HIV in 5 years 8.02 .005
 Very unlikely or unlikely 356 (67.7) 170 (32.3) Ref. Ref.
 Likely or very likely 102 (56.0) 80 (44.0) 1.47 (0.98–2.21) .065

Worried about becoming infected with HIV 4.11 .051
 Not worried at all/not very worried 135 (70.7) 56 (29.3) Ref. Ref.
 Somewhat worried/very worried 323 (62.5) 194 (37.5) 0.96 (0.63–1.45) .838

Know someone who seroconverted in the past 2 years 6.57 .038
 No 231 (69.6) 101 (30.4) Ref. Ref.
 Yes 152 (60.1) 101 (39.9) 1.18 (0.79–1.76) .428
 I don’t know 75 (61.0) 48 (39.0) 1.23 (0.76–1.99) .410

HIV testing frequency 18.24 < .001
 Less than 2 times per year 236 (73.1) 87 (26.9) Ref. Ref.
 2 times or more per year 222 (57.7) 163 (42.3) 1.63 (1.13–2.36) .009

Mean (SD) Mean (SD) t p

Perceptions of PrEP and condom use
 Perceived concerns about PrEP 3.73 (0.67) 3.62 (0.66) 2.05 .040 0.95 (0.70–1.31) .771
 Perceived benefits of PrEP 3.42 (0.75) 3.70 (0.67) − 5.05 < .001 1.80 (1.40–2.32) < .001
 PrEP-related stigma and disclosure 3.69 (1.06) 3.48 (1.17) 2.29 .022 0.88 (0.73–1.06) .182
 Condom use self-efficacy 3.42 (1.08) 2.86 (1.11) 6.49 < .001 0.65 (0.55–0.77) < .001
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of or in addition to strategies they already use to prevent 
HIV. Providers need to expand beyond a condom-use only 
paradigm to integrate the new reality of biomedical HIV 
prevention into their interactions with individuals and sup-
port their decisions around condom use rather than further 
stigmatizing those who are unable/unwilling to use condoms 
[53]. As PrEP implementation is still in its infancy in China 
and much of the world, it is an ideal time for public health 
authorities and front-line HIV prevention workers to develop 
culturally-appropriate counselling to support client-centric 
decision-making around condom use and PrEP.

More frequent HIV testing behavior was also positively-
associated with SPC in the full sample analysis. In China, 
although there has been an increased effort in promoting 
self-testing and internet-based HIV testing services [54–56], 
VCT sites operated by MSM CBOs are the primary sites 
through which MSM access HIV testing and counselling 
services [54, 55, 57, 58]. It is possible that men who tested 
more frequently were more engaged with HIV-related CBOs 
and more likely to receive information and/or education 

about HIV prevention strategies, including PrEP. While our 
study was not able to explore the mechanism through which 
HIV testing behavior impacts SPC, our results suggest that 
HIV testing sites may be good venues through which to link 
men to PrEP services or even provide PrEP directly. More 
research is needed to understand the relationship between 
HIV testing practices and SPC, and how to leverage men’s 
regular HIV testing habits to develop strategies for PrEP 
engagement.

In our analysis restricted to behaviorally-indicated men, 
relationship characteristics (not having a primary partner; 
in a non-monogamous relationship with primary partner) 
showed associations with SPC. Our results echo findings 
from studies conducted in the US that inter-personal fac-
tors such as relationship dynamics [59], intimacy motiva-
tions [60], and sexual agreement between couples [61] are 
critical to PrEP uptake decisions. Therefore, we suggest that 
counseling around PrEP uptake should include discussions 
about interpersonal factors rather than being limited to an 
individual’s behavior [60, 62–65].

Table 4   Factors associated with SPC: restricted analysis among PrEP eligible men (n = 323)

For the bivariable analysis, only significant results are shown in bold. The level of significance was set at p ≤ 0.05
The multivariable analyses adjusted for demographic variables that were significant in bivariable analyses
a Fisher’s exact test was used for these calculations due to small expected values
b Multivariable analysis results of this categorical variable were not shown due to small value

Did not self-
perceived as PrEP 
candidate

Bivariable analysis Multivariable regression

Self-perceived as PrEP candidate

n (%) n (%) χ2 P aOR (95% CI) P

Overall 187 (57.9) 136 (42.1)
Demographics
City of residence 22.64 < .001
 Shanghai 40 (44.0) 51 (56.0) Ref. Ref.
 Beijing 58 (51.8) 54 (48.2) 0.71 (0.38–1.31) .269
 Changsha 24 (68.6) 11 (31.4) 0.40 (0.16–0.99) .049
 Guangzhou 65 (76.5) 20 (23.5) 0.33 (0.16–0.66) .002

Relationship characteristics
Partnership typea 12.76 .003
 Monogamous relationship with primary male partner 28 (82.4) 6 (17.6) Ref. Ref.
 Non-monogamous or other type of relationship with 

primary male partner
66 (57.9) 48 (42.1) 3.87 (1.35–11.13) .012

 No primary male partner 90 (52.3) 82 (47.7) 4.56 (1.61–12.95) .004
 No sex in the past 6 monthsb 3 (100.0) 0 (0.0) – –

HIV testing frequency 6.27 .015
 Less than 2 times per year 82 (66.7) 41 (33.3) Ref. Ref.
 2 times or more per year 105 (52.5) 95 (47.5) 1.68 (1.00–2.84) .052

Mean (SD) Mean (SD) t p aOR (95%CI) p

Perceptions of PrEP and condom use
 Perceived benefits of PrEP 3.47 (0.75) 3.78 (0.61) − 3.93 < .001 2.20 (1.52–3.20) < .001
 Condom use self-efficacy 3.32 (1.13) 2.84 (1.10) 3.74 < .001 0.67 (0.54–0.84) .001
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Our study provides data in support of recent recommen-
dations by PrEP researchers in the US [48, 53] who call 
for a more universal approach to PrEP that does not restrict 
access to PrEP by risk criteria but instead introduces PrEP 
as a part of comprehensive HIV prevention package. While 
the use of risk assessment tools to identify PrEP candidates 
stems from other disease fields where this approach has 
been shown feasible and effective [66–69], recent studies 
have identified three issues with the use of risk assessment 
tools for identifying PrEP candidates: (a) low sensitivity in 
identifying groups who might benefit PrEP the most [62, 
70]; (b) failure to increase PrEP uptake after presentation 
of an objective risk score to “high-risk” MSM [71]; and (c) 
exacerbation of PrEP stigma from the experience of under-
going risk assessments [48]. In response to these limitations, 
researchers have recommended the use of a shared-decision 
making process for determining PrEP use [48, 53]. Shared 
decision making is a process which empowers individuals 
to make informed decisions over treatment alternatives in 
collaboration with their medical provider [72]. Instead of 
conducting risk assessment and framing PrEP as a preven-
tion strategy for “high risk” populations, providers could use 
behavioral indications of PrEP to guide their conversation 
with potential PrEP users [53], emphasize clients’ sexual 
health concerns and goals, and discuss how different HIV 
prevention strategies could help achieve their goals [48]. 
Instead of relying on risk-based criteria to identify PrEP 
candidates, findings from our study suggest that shared deci-
sion-making approaches are needed to support individuals to 
assess whether they are an appropriate PrEP candidate based 
on their sexual health goals, lifestyles, relationship dynamics 
and other factors.

The study has several limitations. First, the survey was 
conducted at a time when PrEP was not officially available 
in China. Research will be needed to examine whether our 
hypothesized relationship between SPC and PrEP uptake, 
rather than objective risk criteria and PrEP uptake, is borne 
out once PrEP is more widely available. Second, the cross-
sectional nature of our study limits our ability to infer causal 
relationships. For example, we found HIV testing frequency 
was associated with SPC, but we are not able to establish 
causality between the two variables. Third, data was col-
lected in a convenience sample. It is possible that MSM 
who are less networked to CBOs, HIV testing services, and 
peers may be substantively different from those reached in 
our study. Therefore, results from our study may not gener-
alizable to MSM who are more “hidden” in this high-stigma 
context.

Despite limitations, our study’s finding of the discordance 
between behavioral indication for PrEP and self-perception 
of PrEP candidacy has important implications for the design 
of PrEP services. The fact that risk behavior did not drive 
individual’s self-perception of PrEP candidacy should 

prompt further research to deepen our understanding of the 
concept of SPC. At a time when PrEP is expected to soon 
become available in China, results from our study point to 
the need to develop and test strategies beyond standard risk 
assessment criteria to promote PrEP among sexually-active 
MSM so that uptake of this highly-effective biomedical HIV 
prevention strategy can be rapid and broad.
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