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Abstract

Given the recent evidence on “Undetectable = Untransmittable” (U=U) and pre-exposure prophylaxis (PrEP), the present
study aimed to investigate HIV disclosure behaviors and their associations with sexual risk behaviors and U=U and PrEP
awareness among men who have sex with men (MSM) in China. A cross-sectional survey was conducted among 689 MSM
recruited through a gay-friendly non-governmental organization located in Chengdu, China in 2018-2019. Information
was collected by a structured self-administrated questionnaire. The enrolled sample included 554 (80.4%) participants who
were HIV-negative and 135 (19.6%) participants with an unknown HIV status. In terms of disclosure, 41.4% of participants
informed all partners about their HIV status all the time (informing behavior), while 30.4% asked all partners about their
HIV status all the time (asking behavior). Only one-fifth knew about U=U, but this was not statistically associated with either
informing or asking behavior. Half (50.5%) had heard of PrEP but this was not statistically associated with either informing
or asking behavior. Common barriers to informing and asking behaviors were lower risk perception of HIV infection, a his-
tory of sexually transmitted infections, engagement in receptive sex, and a history of sex with casual partners. We found that
both U=U and PrEP awareness and HIV serostatus disclosure were infrequent and not associated in this study of Chinese
MSM. These data indicate huge information gaps among MSM in China.

Keywords HIV - Men who have sex with men (MSM) - Serostatus disclosure - Undetectable = Untransmittable (U=U) -
Treatment as prevention (TasP) - Pre-exposure prophylaxis (PrEP) - China - Antiretroviral therapy

Introduction

Disclosure of HIV serostatus may bring both advantages
and disadvantages. Potential advantages include improved
adherence to antiretroviral therapy (ART), psychological
relief, and shared decision-making with partners in terms of
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larly for men who have sex with men (MSM) [1-3], who
experience a disproportionate burden of HIV infection [4].
The HIV prevalence among MSM ranges from 5 to 32%
globally [5, 6], and has increased among Chinese MSM from
1% in 2005, 7% in 2012, and 10% in 2017 [4, 7-9]. Studies
have identifed multiple level of factors associated with HIV
disclosure among MSM, including individual factors (e.g.,
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status), interpersonal factors (e.g., type of the partner, inti-
macy), and social factors (e.g., social support, stigma against
people living with HIV as well as homophobia) [10-12].
The prevalence of HIV disclosure varies from 12 to 53%
among MSM living with HIV [13].

Awareness of Undetectable = Untransmittable (U=U)
might reduce the need and motivation to disclose HIV sta-
tus to partners because it is now established that there is no
risk of HIV transmission when the viral load is undetect-
able [14—-18]. The 2019-2020 Positive Perspectives Study
reported a very high overall awareness of 88% for U=U,
regardless of sexual orientation, among people living with
HIV in 25 countries including China (50 out of the total
2389 participants), where stigma and discrimination related
to lesbian, gay, bisexual and transgender (LGBT) and against
people living with HIV is common [19, 20]. However, to our
knowledge, there are no studies on the awareness of U=U
among MSM in China, nor on whether U=U influences HIV
disclosure behavior.

Pre-exposure prophylaxis (PrEP) offers an excellent
option for HIV prevention among MSM at high risk of HIV
infection [21, 22]. China supports PrEP usage among MSM
but has not been integrated into a nation-wide program [23].
MSM in China show interest in PrEP but also express con-
cerns of its side effects, associated stigma, and costs. The
awareness of and access to PrEP might reduce the need and
motivation to discuss HIV status with partners because they
may assume it is the partner’s responsibility to use PrEP to
protect them from HIV infection. To the best of our knowl-
edge, no previous studies have been conducted among MSM
in China to explore if PrEP awareness and/or usage could
affect HIV disclosure behavior.

This study aimed to investigate the prevalence and emerg-
ing factors associated with HIV serostatus disclosure among
MSM living in Chengdu, China in the era of U=U and PrEP.
Tangling these associations would increase awareness on
highly effective HIV preventive strategies (U=U and PrEP)
and inform MSM to make reasonable and beneficial deci-
sions in terms of HIV disclosure. Along with other poten-
tial determinants of disclosure (e.g., risk perception, sub-
stance use, condom use), we hypothesized that awareness
of U=U and PrEP would be associated with HIV serostatus
disclosure behaviors among MSM in the Chinese setting
where people living with HIV and sexual minorities are both
stigmatized.

Methods
Study Design and Setting

We conducted a cross-sectional survey between Novem-
ber 2018 and April 2019 among MSM living in Chengdu,
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China. Chengdu was chosen as the study site because it is a
city in western China presenting a higher than average HIV
prevalence among MSM for decades [24]. At the time of
the study, PrEP was not covered by any health insurance.
The market price of PrEP was about US $290 per month,
corresponding to 30% of an average monthly salary among
residents living in urban Chengdu [25].

Participants and Recruitment

Participants were recruited among users of a local gay-
friendly non-governmental organization (NGO) whose cus-
tomers had previously agreed to be contacted for a research
purpose. The research team contacted all potential partici-
pants from the center’s list of customers by phone to screen
for eligibility (assigned male sex at birth, aged 18 years
or older, and reported having engaged in anal intercourse
with at least one man in the previous six months). A total of
890 individuals were found to be eligible and were invited
to visit the NGO to complete a digital self-administered
anonymous questionnaire, but 170 individuals declined due
to a busy schedule, nconvenience of transportation or con-
cerns on privacy. The remaining 720 individuals agreed to
come, of which 711 participants completed the survey in
person (response rate of 79.9%) during the study period.
Two male experienced fieldworkers from the collaborating
NGO were hired to facilitate the screening and recruitment
process. A trained research assistant (a graduate student
major in Public Health) from the research group conducted
anonymous data collection and quality control.

Before completing the anonymous self-administered sur-
vey, participants were briefed about the study purpose and
were asked to provide written informed consent. The ques-
tionnaire took an average of 20 minutes to complete with a
table computer (an iPad), and completeness and logic errors
were automatically checked. Participants were reimbursed
US $8 in cash to compensate for their time spent on the
study. Ethical approval was obtained from the Ethics Com-
mittee of Sun Yat-sen University ([2018] 049).

Measures

All survey questions used in the survey were pilot-tested on
15 college students, three MSM peer leaders from the center,
and 25 eligible MSM volunteers (who were not invited for
the subsequent formal survey). Minor revisions were made
based on the pilot results and comments from participants.

Background

Socio-demographic information collected included age,
ethnicity, education, marital status, personal income,
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employment status, and local residence. Participants were
also asked about sexual orientation and the age of first sexual
intercourse with another man.

HIV Serostatus Disclosure

HIV serostatus disclosure is an interactive process of ask-
ing about a partner’s HIV status (asking) and informing the
partner about one’s own HIV status (informing). We used
two separate items (inform and ask) to assess participants’
disclosure status: “In the past month, I informed my part-
ners about my own HIV status” and “In the past month, [
asked my partners about their HIV status.” Response options
included: never, occasionally, half of the time, most of the
time, and always. Two separate outcome variables were
constructed, including “Always informing partners my HIV
status” and “Always asking partners about their HIV status.”
Participants who responded with “always” were classified
as Y =1, while the rest were classified together as Y =0.
We used these two outcomes as dependent variables and
analyzed for independent determinants.

Awareness of U=U and PrEP

We asked participants to determine if the statement “A per-
son with undetectable viral load cannot transmit HIV to oth-
ers” was correct. Response options included: correct, wrong,
and I don’t know. Those who responded “wrong” or “I don’t
know” were combined as having no U=U awareness.

PrEP Awareness and Usage

Participants were asked whether they had heard of any types
of PrEP (daily oral PrEP, on-demand oral PrEP, and long-
acting injectable PrEP) before the survey. Participants who
responded affirmatively to any of these three types of PrEP
were classified as having PrEP awareness; those who had
never heard of any types of PrEP were classified as hav-
ing no PrEP awareness. For those who had heard of PrEP,
we further asked whether they had used (or were using) it;
then they were classified as PrEP users or PrEP non-users
accordingly.

Other Variables

HIV status and HIV testing. Participants were asked about
their HIV testing history and HIV status (positive, negative,
unknown) at the time of the survey. Each participant was
offered to take a free HIV test at the center after completing
the survey to confirm their HIV status. However, the present
analyses used their self-reported data on HIV status because
we believe this is more relevant to disclosure. We also asked
about their history of sexually transmitted infections (STIs).

Risk perception of HIV infection. Participants who were
HIV-negative or had unknown serostatus were asked to
rate their perceived risk of HIV infection over the next
6 months using a five-point Likert scale from 1 (very high)
to 5 (very low). Responses of very high and high were
combined into the higher risk perception group, while
responses of very low, low, and neutral were combined
into the lower risk perception group.

Positive attitudes towards living with HIV. We con-
structed three items to estimate if the participants had
positive attitudes towards living with HIV, including “peo-
ple living with HIV can be healthy”, “immediate treat-
ment is most effective”, and “people living with HIV can
have a normal life expectancy.” Responses included agree
(score 1) versus disagree (score 0). A summary score was
calculated, with a higher score indicating more positive
attitudes towards living with HIV.

Sexual behaviors. Participants were asked to recall the
total number of partners with whom they had had sex in
the past month. For each partner, we asked whether the
partnership was regular or casual, whether a condom was
used (yes, no), whether drugs were used during sex (yes,
no), the venue used to find this partner (online, physical
setting, both), and the participant’s role in the sexual inter-
course with this partner (insertive only, receptive only,
both insertive and receptive). Participants who reported
having had sex with more than one partners in the past
month were classified as having “multiple sexual partner-
ships.” Participants who did not use condoms with all part-
ners in the past month were classified into “inconsistent
condom use”.

Statistical Analysis

Univariate associations were assessed using binary logistic
regression to examine each of the independent variables
listed above with the two outcomes of “Always inform
partners my HIV status” and “Always asking partners
about their HIV status”. Subsequently, significant varia-
bles (p <0.05) from the univariate analyses and three vari-
ables (U=U awareness, PrEP awareness, and self-reported
HIV status; regardless of the univariate analyses results)
were included in multivariate logistic regression analyses.
The measures of association are presented as unadjusted
odds ratio (ORu) versus adjusted odds ratio (AOR), with
95% confidence intervals. All statistical analyses were
performed using IBM SPSS Statistics (version 25), and
two-tailed p < 0.05 was considered statistically significant.
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Results
Descriptive Characteristics
Background Characteristics

Of the 711 participants who completed the survey, 554
reported being HIV-negative, 135 reported not knowing
their status, and 22 reported being HIV-positive. Due to
the small sample size of MSM known to be living with
HIV in the present study, we are unable to perform a sub-
group analysis by HIV status in terms of predictors of dis-
closure. Those 22 HIV-positive participants were excluded
from the final analyses because people with different HIV
status would have different motivations, repercussions, and
communication challenges in terms of HIV disclosure.
The characteristics of the 689 participants who were
HIV-negative or unknown are presented in Table 1
(Table 1). The mean age of the participants was 30 years
(SD=11), and 57.3% had attended college or above. Half
(54.0%) of the participants were single, 13.4% were mar-
ried to woman, and 26.0% were in a stable relationship
with a boyfriend. The majority of the participants self-
reported their sexual orientation as homosexual (75.9%),
and 19.0% self-reported as bisexual, which was more
prevalent among married participants. More than half of
the participants (54.9%) reported having had their first
homosexual intercourse before age 21 years (Table 1).

HIV Serostatus Disclosure Status

Just over forty percent (41.8%) of participants always
informed their partners about their HIV status, while
14.5% never did. Almost one-third (30.8%) always asked
all partners about their HIV status, while 13.6% never
asked (Table 1). Combining the two outcomes, 179 par-
ticipants (25.4%) always asked and informed about HIV
status, 57 (8.3%) never informed nor asked about HIV sta-
tus, and 453 (65.7%) participants were in between. These
two disclosure behaviors were correlated with each other
(Pearson correlation coefficient: 0.786, p <0.01).

U=U and PrEP Awareness/Usage

Only 20% of participants knew about U=U. Approxi-
mately half of the participants (50.8%) had heard about
PrEP before the study, and the awareness was 32.7%,
29.8%, and 6.2% for daily oral PrEP, on-demand PrEP,
and long term injecting PrEP, respectively. None of the
participants had used (or were using) any types of PrEP.
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Table 1 Background characteristics and HIV serostatus disclosure
status of the participants (N=689)

Items N %

Background characteristics

Age (years)

<25 311 45.1
>25 378 54.9
Ethnicity

Han 668 97.0
Others 21 3.0
Local residence

No 43 6.2
Yes 646 93.8
Highest education obtained

Below than university 294 42.7
University or above 395 57.3
Relationship status

Single 3872 54.0
Married to a woman 92 13.4
Having boyfriends 179 26.0
Divorced/widow/others 46 6.7
Employment status

Full time 438 63.6
Part time 30 4.4
Unemployed 221 32.1
Personal monthly income (USD)

<423 221 32.1
423-845 254 36.9
> 845 214 31.1
Self-identified sexual orientation

Homosexual 523 759
Heterosexual 3 0.4
Bisexual 131 19.0
Other 32 4.6
Age of first homosexual intercourse (years)

<21 378 54.9
>21 311 45.1

HIV serostatus disclosure status

1 asked all partners in the past month about their HIV status

Never 94 13.6
Occasionally 150 21.8
Half of the time 66 9.6
Most of the time 167 242
Always 212 30.8
I informed all partners in the past month of my HIV status

Never 100 14.5
Occasionally 115 16.7
Half of the time 43 6.2
Most of the time 143 20.8
Always 288 41.8
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Other Disclosure-Related Variables

Around one-fifth (18.3%) of the participants had never tested
for HIV, while the rest (81.7%) had tested for HIV at least
once. Half of the participants (50.6%) had tested in the past
six months (recent HIV testing). The study found that 15.1%
of participants perceived a high or very high risk of HIV
infection, while 58.5% perceived a low or very low risk.
Surprisingly few participants (7.8%) reported any history of
STI. The mean score of positive attitudes towards living with
HIV was 2.45 (SD=0.70) out of maximum 3.

In the past month, 21.0% of the participants reported hav-
ing had no partner, 48.2% reported having sex with one per-
son, and 30.7% reported having sex with more than one part-
ner (defined as being in multiple sexual partnerships). More
than half of the participants (73.7%) primarily searched for
partners through mobile apps (e.g., blued, jack’d), while
20.2% used physical venues (e.g. bars, baths, parks, parties)
only, and 6.1% used both ways. One-third of the participants
(36.6%) reported inconsistent condom use with all partners
in the past month. Around one-quarter of the participants
(22.8%) reported drug use during sex. About half (48.9%)
reported insertive sex only, 34.6% reported receptive sex
only, and 16.5% reported both. Regarding type of partner,
68.8% reported sex with regular partners in the past month,
and 47.8% reported sex with casual partners; thus 25.1%
(94/374) of those with regular partners also reported sex
with causal ones (Table 2).

Univariate Logistic Regression Analyses Predicting
HIV Serostatus Disclosure

Sociodemographic and HIV Serostatus Disclosure

Participants were more likely to always inform all partners
about their HIV status if they had completed a higher level of
education (ORu=1.72; 95% CI 1.26-2.35) or were in a rela-
tionship with a boyfriend (ORu=2.10; 95% CI 1.46-3.01,
compared to single men). Age, as a continuous variable,
was negatively associated with always informing all part-
ners about their HIV status (p <0.001). Older participants
(> 25 years old) were less likely to always inform all their
partners about their HIV status than younger participants
(ORu=0.45;95% CI 0.33-0.61). Similarly, age of first male-
male intercourse (as a continuous variable) was negatively
associated with always informing all partners about their
HIV status (p=0.031). Participants who reported having
their first male intercourse at an older age (>21 years old)
were less likely to always inform all partners about their HIV
status than those who had their first intercourse with another
man at a younger age (ORu=0.66; 95% CI 0.49-0.90). Par-
ticipants monthly income was marginally associated with

Table2 HIV and sexual behavioural characteristics of the partici-
pants (N =689)

Items N %

U=U awareness

Yes 138 20.0
No 551 80.0
PrEP awareness

Yes 350 50.8
No 339 49.2
Self-reported HIV status

Negative 554 80.4
Unknown 135 19.6
Lifetime HIV testing 563 81.7
Recent HIV testing (< six months) 360 50.6
A history of STIs (Yes) 54 7.8
Risk perception of HIV infection

Very low 170 24.7
Low 233 33.8
Neutral 182 26.4
High 77 11.2
Very high 27 39
Number of sexual partners

0 145 21.0
1 332 48.2
2-3 178 25.8
4-5 34 4.9
Inconsistent condom use (Yes) 199 36.6
Drug use during sex (Yes) 124 22.8
Sexual roles during anal intercourse

Insertive sex only 266 48.9
Receptive sex only 188 34.6
Both 90 16.5
Had sex with regular partners (Yes) 374 68.8
Had sex with casual partners (Yes) 260 47.8
Venue for finding new partners

Apps (e.g., blued, jack’d) 401 73.7
Physical setting (e.g., bar, bath, park, party) 110 20.2
Both 33 6.1

Sexual behavior variables were limited to participants who had at
least one partner in the past month (n=544)

STI: Sexual Transmitted Infection, U=U: Undetectable = Untransmit-
table, PrEP: Pre-exposure Prophylaxis

their informing behavior, while sexual orientation (homo-
sexual vs. bisexual) was not.

Compared with participants who were single, participants
who were in a relationship with a boyfriend were more likely
to always ask all of their partners about their HIV status
(ORu=1.73;95% CI 1.19-2.52). Age, as a continuous vari-
able, was not significantly associated with always asking
all partners about their HIV status. However, older partici-
pants (> 25 years old) were less likely than their younger
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counterparts to always ask all partners about their HIV
status (ORu=0.69; 95% CI 0.50-0.96). Compared with
participants who earned < US $423 (equals to CNY3000)
per month, those who earned US $423-845 (equals to
CNY3000-6000) per month had no statistical difference in
always asking all partners about their HIV status, but par-
ticipants who earned > USD845 (equals to CNY6000) were
less likely to always ask all partners about their HIV status
(ORu=0.66; 95% CI 0.44-0.98). Participants’ level of edu-
cation was marginally associated with their asking behavior
while employment status, sexual orientation, and age at first
intercourse with another man were not significantly associ-
ated with asking behavior (Table 3).

Association Between U=U Awareness and HIV Serostatus
Disclosure

In univariate analyses, being aware of U=U was not statis-
tically significantly associated with either always inform-
ing partners about one’s HIV status (ORu=0.90; 95% CI
0.62—-1.32) or always asking partners about their HIV status
(ORu=0.86;95% CI 0.57-1.30) (Table 3).

Association Between PrEP Awareness and HIV Serostatus
Ddisclosure

PrEP awareness was associated with always inform-
ing partners about their HIV status in univariate analysis
(ORu=1.39; 95% CI 1.02—1.88). PrEP awareness was not
statistically significantly associated with asking partners
about their HIV status in univariate analyses (ORu=1.09;
95% CI10.79-1.51) (Table 3).

Associations Between Other Potential Variables and HIV
Serostatus Disclosure

Participants’ self-reported HIV status and recent HIV testing
were not significantly associated with always informing part-
ners about their HIV status. Positive attitudes towards living
with HIV was marginally associated with always inform-
ing partners about one’s HIV status in univariate analysis
(ORu=1.23;95% CI10.99-1.54, p<0.1). A history of STIs
was marginally associated with always informing partners
about one’s HIV status in univariate analysis (ORu=0.56;
95% C10.31-1.03, p<0.1) (Table 3).

Participants who had sex with regular partners were
more likely to always inform partners about their HIV sta-
tus (ORu=1.68; 95% CI 1.15-2.45). Participants were less
likely to always inform their partner about their HIV status
if they perceived themselves to be at lower risk of HIV
infection (ORu=0.65; 95% CI 0.47-0.88), if they reported
receptive sex only (ORu=0.66; 95% CI 0.45-0.96 vs.
those who reported insertive sex only), or reported sex
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with casual partners in the past 6 months (ORu=0.50;
95% CI 0.35-0.70). Other variables, such as having mul-
tiple sexual partnerships, consistent condom use, drug use
during sex, and venue to look for partners were not signifi-
cantly associated with participants’ informing behavior in
univariate analyses (Table 3).

Participants’ self-reported HIV status and positive
attitudes towards living with HIV were not significantly
associated with always asking partners about their HIV
status. Recent HIV testing was significantly associated
with always asking partners about their HIV status in uni-
variate analysis (ORu=1.56; 95% CI 1.13-2.16). A his-
tory of STIs was significantly associated with always ask-
ing partners about their HIV status in univariate analysis
(ORu=0.45;95% CI10.22-0.91) (Table 3).

Participants were more likely to always ask partners
about their HIV status if they had sex with regular partners
(ORu=1.92;95% CI 1.26-2.91). Participants were less
likely to always ask about their partners’ HIV status if they
perceived themselves to be at lower risk of HIV infection
(ORu=0.61; 95% CI 0.49-0.86) and reported having had
sex with casual partners (ORu=0.44; 95% CI 0.30-0.63).
Other variables, such as multiple sexual partnerships, con-
sistent condom use, drug use during sex, sexual role dur-
ing intercourse, and venue to look for partners were not
significantly associated with participants’ asking behavior
in univariate analyses (Table 3).

Multivariate Logistic Regression Analysis Predicting HIV
Serostatus Disclosure

The variables associated with HIV serostatus disclosure in
the multivariate analysis are presented in Table 3 and fur-
ther illustrated in Fig. 1. Six variables were significantly
associated with always informing partners about one’s HIV
status, including age (AOR =0.48; 95% CI 0.30-0.78,> 25
vs. <25 years old), education (AOR=1.68; 95% CI
1.11-2.53, university or above vs. below than university),
risk perception of HIV infection (AOR =0.65; 95% CI
0.47-0.88), lower vs. higher risk perception), sexual role
during intercourse (AOR =0.48; 95% CI 0.31-0.74, recep-
tive sex only vs. insertive sex only), having sex with regu-
lar partners (AOR=1.32; 95% CI 1.04-2.11), and having
sex with casual partners (AOR =0.50; 95% CI 0.29-0.87)
(Table 3).

Three variables that were significantly associated with
asking partners about HIV status all the time: recent HIV
testing (AOR=1.46; 95% CI 1.01-2.14), risk perception
of HIV infection (AOR =0.61; 95% CI 0.41-0.91, lower
vs. higher risk perception), and having had sex with casual
partners (AOR =0.55; 95% CI 0.31-0.97) (Table 3).
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Table 3 Univariate and multivariate regression analyses of the components associated with HIV serostatus disclosure
Items Inform partners about one’s own HIV status Ask partners about their HIV status

ORu (95% CI) AOR (95% CI) ORu (95% CI) AOR (95% CI)
Sociodemographic
Age (years)
<25 1.00 1.00 1.00 1.00
>25 0.45 (0.33, 0.61)*** 0.48 (0.30, 0.78)** 0.69 (0.50, 0.96)* 0.84 (0.52, 1.36)
Highest education obtained
Below than university 1.00 1.00 1.00 1.00
University or above 1.72 (1.26, 2.35)%** 1.68 (1.11, 2.53)* 1.34 (0.60, 1.87) 1.27 (0.83, 1.94)
Relationship status
Single 1.00 1.00 1.00 1.00
Married to a woman 0.75 (0.46, 1.21) 0.89 (0.61, 2.35) 0.91 (0.54, 1.53) 0.99 (0.50, 1.98)
Having boyfriend 2.10 (1.46, 3.01)%*** 1.37 (0.86, 2.19) 1.73 (1.19, 2.52)** 1.23 (0.77, 1.97)
Employment status
Full time 1.00 1.00 1.00 1.00
Part time 0.80 (0.36, 1.74) 0.80 (0.30, 2.15) 1.52 (0.70, 3.28) 1.75 (0.69, 4.46)
Unemployed 1.55 (1.12, 2.15)** 1.19 (0.68, 2.08) 1.49 (1.05, 2.10)* 1.07 (0.61, 1.85)
Personal monthly income (USD)
<423 1.00 1.00 1.00 1.00
423-845 0.71 (0.49, 1.02) 1.10 (0.62, 1.95) 0.81 (0.56, 1.19) 0.95 (0.53, 1.69)
> 845 0.71 (0.49, 1.05)F 0.94 (0.50, 1.77) 0.66 (0.44, 0.98)* 0.71 (0.37, 1.35)
Self-identified sexual orientation
Homosexual 1.00 - 1.00 -
Bisexual 0.94 (0.64, 1.39) 1.27 (0.85, 1.91)

Age of first homosexual intercourse (years)
<21

>21

U=U and PrEP awareness
U=U awareness

No

Yes

PrEP awareness

No

Yes

HIV-related variables
Self-reported HIV status
Unknown

Negative

Recent HIV testing (<6 months)
No

Yes

Positive attitudes towards living with HIV
A history of STI

No

Yes

Risk perception of HIV infection
High/very high

Very low/low/neutral

Sexual behaviors

Multiple sex partnership

1.00
0.66 (0.49, 0.90)**

1.00
0.90 (0.62, 1.32)

1.00
1.39 (1.02, 1.88)*

1.00
0.91 (0.62, 1.33)

1.00
1.08 (0.80, 1.45)
1.23 (0.99, 1.54)7

1.00
0.56 (0.31, 1.03)F

1.00
0.65 (0.47, 0.88)**

1.00
0.68 (0.45, 1.04)

1.00
1.03 (0.64, 1.65)
1.00

1.34 (0.91, 1.98)

1.00
0.76 (0.45, 1.29)

1.14 (0.86, 1.52)

1.00
0.65 (0.31, 1.36)

1.00
0.60 (0.40, 0.89)*

1.00
0.90 (0.65, 1.25)

1.00
0.86 (0.57, 1.30)

1.00
1.09 (0.79, 1.51)

1.00
1.34 (0.88, 2.05)

1.00
1.56 (1.13, 2.16)**
0.98 (0.78, 1.23)

1.00
0.45 (0.22, 0.91)*

1.00
0.61 (0.49, 0.86)**

1.00
1.05 (0.65, 1.70)

1.00
0.96 (0.64, 1.42)

1.00
1.55 (0.90, 2.67)

1.00
1.46 (1.01, 2.14)*

1.00
0.63 (0.29, 1.39)

1.00
0.61 (0.41, 0.91)*
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Table 3 (continued)

Items Inform partners about one’s own HIV status Ask partners about their HIV status
ORu (95% CI) AOR (95% CI) ORu (95% CI) AOR (95% CI)
No 1.00 - 1.00 -
Yes 0.72 (0.51, 1.02) 0.73 (0.50, 1.07)
Consistent condom use
No 1.00 - 1.00 -
Yes 0.88 (0.62, 1.24) 1.06 (0.73, 1.54)
Drug use during sex
No 1.00 - 1.00 -
Yes 0.96 (0.64, 1.45) 1.27 (0.83, 1.94)
Sexual role during intercourse
Insertive sex only 1.00 1.00 1.00 -
Receptive sex only 0.66 (0.45, 0.96)* 0.48 (0.31, 0.74)*** 0.74 (0.49, 1.01)
Both 0.56 (0.34, 0.92)* 0.49 (0.28, 0.84)** 0.89 (0.52, 1.45)
Had sex with regular partners
No 1.00 1.00 1.00 1.00
Yes 1.68 (1.15, 2.45)** 1.32 (1.04, 2.11)* 1.92 (1.26, 2.91)*** 1.06 (0.57, 1.97)
Had sex with casual partners
No 1.00 1.00 1.00 1.00
Yes 0.50 (0.35, 0.70)*** 0.50 (0.29, 0.87)* 0.44 (0.30, 0.63)*** 0.55 (0.31, 0.97)**
Venue to know partners
Apps 1.00 - 1.00 1.00
Physical setting 0.99 (0.65, 1.52) 0.92 (0.58, 1.44) 0.86 (0.53, 1.40)
Both 0.87 (0.42,1.79) 0.36 (0.14, 0.96)* 0.45 (0.16, 1.25)

STIs: sexually transmitted infections, ORu: univariate odds ratio, STI: Sexual Transmitted Infection, U=U: Undetectable = Untransmittable,

PrEP: Pre-exposure Prophylaxis, AOR: adjusted odds ratio

#Sexual behaviors among participants who had at least one partner in the past month (n=544)

TP <0.10, *P <0.05, **P <0.01, ***P <0.001

Sociodemographic Risk Perception

Younger age High risk perception of
Higher education HIV infection

More likely to
inform partner
about HIV
status

Partner Characteristics
Insertive vs. Receptive
sex
Have sex with regular
partners
Have sex with casual

partners

Fig. 1 Significant variables for HIV serostatus disclosure among men
who have sex with men in Chengdu, China. Variables presented in
the figure were statistically significant at the 5% level in multivari-
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Risk Perception

High risk perception of
HIV infection

More likely to
ask partner
about HIV
status

Partner Characteristics
Have sex with casual

partners

HIV testing
Recent HIV testing

ate models (Table 3), those underlined variables were significant vari-
ables for both informing and asking behaviors.
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Discussion

We found low rates of always asking and informing about
HIV status among Chinese MSM. This was not due, how-
ever, to high awareness of U=U and PrEP, but rather the
opposite because the awareness of treatment as prevention
was very low. Half of the participants had tested for HIV
in the past 6 months, which was associated with asking
more about their partner’s HIV status. Common barriers
to HIV disclosure identified in this sample included per-
ceiving a low risk of HIV infection, engaging in receptive
sex, and having sex with casual partners. Compared with
MSM who did not know their HIV status, HIV-negative
MSM reported a similar level of either asking or inform-
ing behaviors.

We did not find any association between the U=U
awareness and disclosure behavior. The unexpected low
level of U=U awareness indicates a huge information gap
among Chinese MSM in Chengdu, when compared with
MSM in western countries (e.g., Australia, USA) [26, 27],
which is in line with Asian men being less aware of U=U
compared to Caucasian MSM in a mixed ethnic population
in the U.S. [28]. We did not find relevant data for MSM
living in other Asian countries for a comparison here. The
low awareness might be explained by a lack of advertise-
ments and information about U=U in China, mistrust of
the information and its source, and limited availability of
viral load testing. In routine HIV care, all patients newly
diagnosed with HIV receive ART initiation counseling, in
which the counselor mentions U=U as one of the advan-
tages of ART for those who are married or in a stable
relationship regardless of sexual orientation. Thus, today,
MSM living without HIV would have no or very limited
opportunities to get the U=U information from a health
professional, i.e., the source of information that most deem
as highly credible. Grassroot non-governmental organiza-
tions also play a key role in delivering HIV prevention and
treatment programs for MSM in China, but they mostly
focus on HIV testing and referral for ART. They generally
lack skilled professionals, and thereby also the credibility
to deliver the U=U information [29]. As a result, aware-
ness of U=U has not spread very widely in the Chinese
MSM community. In addition, under the current health and
service system in China (Chengdu and elsewhere), viral
load testing is provided free of charge only once a year
to those on ART for at least 6 months. For most regions,
the biggest barrier to viral load testing is the high cost of
the assay (US $75 per test) and the lack of sophisticated
laboratories and experienced professionals [30].

We did not find any association between PrEP aware-
ness and disclosure behavior. PrEP is offered as an
alternative to other HIV preventive strategies and in

various forms (daily or on-demand oral PrEP and long-
acting injectable PrEP) to meet varying individual needs.
Although the hypothetical willingness of PrEP use was
high among Chinese MSM if provided for free [23], it is
worth noting that PrEP remains inaccessible to most for
different reasons, including lack of a supporting national
guideline, constrained resources allocated to PrEP, limited
trained health professionals in providing PrEP, and high
out-of-pocket costs (30% of an average monthly salary)
[31, 32]. An increased PrEP awareness may enable MSM
to talk more openly about HIV status. However, the asso-
ciation between actual PrEP use and disclosure requires
further investigation. We were unable to test this associa-
tion because none of our participants had any experience
of taking PrEP.

A low risk perception of HIV infection was a common
barrier to both asking and informing about HIV status,
which was consistent with the current disclosure literature
among MSM [33, 34]. For example, perceiving a lower risk
of HIV infection was associated with less self-disclosure
among 1,044 gay and bisexual men in Australia [34]. One
approach to deal with inadequate risk perceptions may be
to emphasize routine HIV testing [35]. Given that only half
of the participants in the current study had tested for HIV in
the past 6 months, more efforts are needed to increase access
to HIV testing.

MSM engaging in receptive sex were less likely to ask
their partners about their HIV status, possibly explained by
a lower hierarchical position and less negotiating power in
terms of initiating safer sex [36]. However, since receptive
MSM have approximately 2 to 6 times higher risk of HIV
infection than insertive MSM [37], tailored interventions,
such as communication training and empowerment pro-
grams, should be provided to all MSM regardless of sexual
preference to enhance safer sex behaviors.

The HIV prevalence of 3% in our study was lower than
the rates reported among Chengdu MSM in previous studies
(e.g., 16% between 2009 and 2014) [38, 39]. The relatively
low HIV prevalence might be explained by the recruiting
strategy and characteristics of the selected sample. We
recruited participants from a local gay-friendly non-gov-
ernmental organization (Chengdu Tongle Health Counsel-
ling Service Center), which mainly provides HIV preven-
tion services and limited HIV treatment services, due to its
scope and staff expertise. MSM living with HIV come to
the Center to participate in gay community activities and
psychological support programs, but most receive their ART
at the local hospital and CDC clinic. Thus MSM without
known HIV would be more likely to attend the center e.g.,
for regular HIV testing, making them more likely to be
“captured” by our in-person questionnaire. Moreover, the
relatively low HIV prevalence could also be explained by
the participants being young (half were <25 years old) and
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higher educated (56% had a bachelor’s degree) than the aver-
age. We found that younger MSM and those with a higher
education were more likely than their counterparts to engage
in both asking and informing behaviors related to HIV dis-
closure [40]. Thus, the current disclosure level (30-41%)
might be an over-optimistic estimation of the local Chinese
MSM population as a whole.

The present study is subject to several limitations. First,
participants were recruited through a local NGO, and only
MSM who had connections to the local NGO were avail-
able for recruitment into this study. Because this NGO has a
clientele of MSM that likely are relatively more open about
their sexual identity, more educated, have higher incomes,
and are younger than average, our findings might not be
generalizable to older and less educated MSM or MSM liv-
ing in more rural areas of China. The present sample also
did not include MSM living with HIV. Second, information
and recall bias might exist, e.g., with regards to STI his-
tory and the age of first homosexual intercourse. STI history
was self-reported in the present study, and the prevalence
(8.2%) was a bit lower than the data (11.2%) reported at the
national level [41], probably due to under reporting or low
STI screening in Chengdu. Social desirability bias might
also exist regarding questions on sexual behaviors. Third, we
constructed our own scale, such as positive attitudes towards
living with HIV, which should be validated in future studies.
Last, we were unable to recruit MSM who were PrEP users,
so the association between PrEP usage and disclosure behav-
iors could not be determined. Most PrEP users in China have
so far received PrEP as part of a research trial, but, to our
knowledge, no such trials have been conducted in Chengdu.

Despite these limitations, the current study is the first (to
our knowledge) to explore disclosure behaviors in the era
of U=U and PrEP in China. The rates of U=U and PrEP
awareness were unexpectedly low, 20% for U=U and 51%
for PrEP, indicating huge information gaps among MSM in
China.

Conclusion

Overall, HIV serostatus disclosure was low among this
young and relatively highly educated sample of Chinese
MSM in the era of U=U and PrEP. The awareness of PrEP
and U=U was not associated with either informing or ask-
ing behaviors. Common barriers to HIV disclosure included
perceiving a low risk of HIV infection, engaging in receptive
sex, and having sex with casual partners. Having a positive
attitude towards living with HIV was associated with always
informing partners about one’s HIV status. Those who were
older than 25 years old or poorly educated, and those earned
less, were less likely to disclose their HIV status and might
be in particular need for additional support.
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