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Abstract
Men who have sex with men (MSM) disclose same-sex behaviors with others, creating disclosure networks. This study 
examined the characteristics of disclosure networks that are associated with HIV testing among MSM in China through an 
online nationwide survey. Name-generator questions were used to ask each participant (“ego”) to nominate up to five social 
network members (“alters”) with whom he had disclosed same-sex behaviors. Among the 806 men, the average disclosure 
network size was 4.05. MSM who reported larger disclosure networks were more likely to have been tested for HIV (aOR 
1.21, 95% CI 1.08–1.34). The most common disclosure network alters were friends (45.1%), followed by sex partners (18.7%) 
and healthcare professionals (2.5%). Men who disclosed to healthcare professionals were more likely to test for HIV compared 
to men who disclosed to family members (aOR 5.43, 95% CI 2.11–14.04). Our findings can inform disclosure network-based 
interventions to promote MSM HIV testing.
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Introduction

HIV testing uptake rates among men who have sex with men 
(MSM) remain low [1, 2]. Achieving UNAIDS 90-90-90 
targets [3] will require increased HIV testing rates, particu-
larly in low- and middle-income countries. Leveraging social 
and sexual networks for peer education and partner refer-
ral have been useful in facilitating HIV testing [4]. Many 
social media interventions promote HIV testing among 

MSM through networks [5–7]. However, these networks 
are often coarsely described and few studies have examined 
the composition or characteristics of disclosure of same-
sex behaviors among MSM. Understanding men’s disclosure 
networks may be useful for spurring HIV testing and down-
stream components of the HIV care continuum.

As MSM disclose their same-sex behavior to others, they 
create disclosure networks. MSM often disclose to family 
members, friends, colleagues or healthcare professionals 
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[8–12]. These disclosure targets can offer MSM support, 
provide access to information, and potentially facilitate HIV 
testing [13, 14]. Disclosing to others, especially to health 
professionals, is positively correlated with HIV testing 
across different settings [14, 15].

However, in a social context where MSM are highly 
stigmatized [16], men are often reluctant to disclose MSM 
behaviors. Disclosure of same-sex behavior can contribute 
to discrimination, isolation, and bullying [17–19]. Given the 
potential negative consequences, men often choose to selec-
tively disclose to those who make them feel safe and reserve 
judgment when they disclose [20]. Men’s choices about to 
whom they disclose (e.g., strong ties or weak ties) create a 
variety of network structures [21]. In line with the strength 
of weak ties theory, people turn to their strong ties (e.g., 
close family members) for social support and their weak ties 
(e.g., acquaintance) for access to non-redundant information 
[22]. As both social support and sharing HIV-related infor-
mation could motivate MSM to get HIV tested, HIV testing 
behaviors may spread within disclosure networks [23, 24]. 
This establishes the rationale for peer education and other 
network-based interventions to enhance HIV testing [25]. 
Understanding disclosure networks may help us to design 
future HIV testing interventions.

China is a place where MSM face substantial discrimina-
tion [26, 27]. Despite this, same-sex behavior disclosure is 
gradually expanding. Approximately 60% of MSM in China 
reported ever disclosing to anyone, and more than 15% dis-
closed to healthcare professionals [15]. This study examined 
the characteristics of men’s disclosure networks (e.g., disclo-
sure size and relationship with disclosure targets) and their 
association with HIV testing in China.

Methods

Participant Recruitment

An online nationwide survey was conducted in January 
2017 among Chinese MSM. We followed the Checklist for 
Reporting Results of Internet E-Surveys (CHERRIES) for 
reporting the development and findings of online surveys 
[28]. The pre-test survey was field tested by 30 MSM in July 
and August 2016, and their feedback was incorporated to 
finalize the survey. We calculated that a sample size of 452 
would be sufficient to provide 80% power to detect a differ-
ence between the MSM HIV testing rates among those with 
larger disclosure networks compared to MSM with smaller 
disclosure networks.

Participants were recruited through the social media plat-
forms (WeChat and Weibo) of China’s largest gay mobile 
application, Blued. The Weibo page of Blued has 100,000 
followers and each WeChat post has an average of 20,000 

reads. An announcement containing the survey link was pub-
lished on these platforms. To ensure greater diversity among 
participants, quota sampling was used to ensure sufficient 
representation of participants from differing education back-
grounds (half above and half below high school), monthly 
income levels (half above and half below 3000 RMB), and 
outness (half disclosed and another half not disclose to 
healthcare worker).

Eligibility criteria of participants included born biologi-
cally male, had ever engaged in anal sex with a man, were 
at least 16 years of age (no requirement for parental con-
sent), were willing to provide their cell phone number, and 
were willing to complete an informed consent procedure. 
Participants signed an electronic informed consent form 
before starting the survey and received a 50 RMB (around 
7.5 USD) for participating.

Measures

Demographics and Behaviors

We collected information on participants’ sociodemographic 
characteristics, including age, education, income, and mari-
tal status. Participants were also asked about their sexual 
behaviors, including the number of sex partners and condom 
use practices in the past 3 months. We also asked partici-
pants whether they ever tested for HIV in one’s life time.

Ego‑Centric Approach

We used the name-generator method [29, 30] to obtain an 
egocentric network dataset. We asked each participant (ego) 
to provide up to five social network members (alters) with 
whom he disclosed his same-sex behavior. In the instruc-
tions, we encouraged egos to use pseudo- but self-recogniz-
able names to label the alters.

Relationship and HIV Testing Behaviors Among 
the Disclosure Network

Egos were instructed to report their relationships with each 
alter they named, i.e., family members, friends, colleagues, 
casual sex partners, stable sex partners, healthcare profes-
sionals, or others. We also collected information about 
alters’ HIV testing behaviors. Participants were asked to 
respond to their best knowledge whether the alters had ever 
tested for HIV.

Statistical Analysis

Descriptive statistics were used to depict men’s socio-demo-
graphic information and characteristics of MSM disclosure 
networks. Egocentric network analysis was used to describe 
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the network characteristics, such as network size (i.e., the 
total number of alters in ego’s disclosure network). Bivariate 
and multivariate logistic regressions were used to investigate 
the association between network size and ego’s HIV testing 
using STATA 14 program.

In addition, the egocentric network dataset was converted 
to a dyadic dataset, with each ego-alter dyad as a unit of 
analysis. Logistic regressions with robust clustered stand-
ard errors were conducted to adjust for clustering among 
ego who nominated multiple alters [31]. Binary and multi-
variate logistic regressions were conducted to examine the 
relationship between HIV testing behaviors among each ego-
alter dyad. A directed acyclic graph was used to identify the 
covariates used in this analysis [32]. The covariates were 
age, education, and marital status.

Results

Characteristics of Egos

Overall, 1046 men participated in the survey, 836 indi-
viduals completed the questionnaire, and 806 (96.4%) who 
reported at least one alter were included in this analysis.

Of the 806 men, 14.3% (115) were 16–19 years old, 
most (59.7%, 481) were 20–29, and a quarter (26.1%, 210) 
were 30 or older. More than half of men (55.3%, 446) had 
education level at or lower than high school, 16.1% (130) 
had some college and around thirty percent (28.5%, 230) 
received education at or above college. Half of men (53.4%, 
431) had an annual income less than US$5500. Most men 
(90.8%, 732) were single or divorced.

Around one-fourth (22.3%, 145) had multiple sexual 
partners in recent 3 months, and half (49.9%, 402) did not 
consistently use condoms among MSM in the last 3 months. 
Around three-fourths (72.2%, 582) of respondents had ever 
been tested for HIV, and close to half of the egos (46.4%, 
374) had at least one alter who ever tested for HIV (Table 1).

Characteristics of Alters

The 806 egos named a total of 3264 alters. Among the 
3264 alters, 45.1% (1473/3264) were friends and only 2.5% 
(83/3264) were healthcare professionals. 5.5% (178/3264) 
were the ego’s family members and 7.3% (238/3264) were 
colleagues (Fig. 1).

Around two-thirds of egos (66.6%, 537) named five 
alters (network size = 5), and over one-tenth egos (11.5%, 

Table 1   Socio-demographic and characteristics of MSM egos, China, 
2017 (N = 806)

a Others refer to heterosexual and bisexual

Total

n Percentage (%)

Age (years)
 16–19 115 14.3
 20–29 481 59.7

  ≥ 30 210 26.1
Education
 High school or below 446 55.3
 Some college 130 16.1
 College or above 230 28.5

Annual income (USD)
  < 2700 176 21.8
 2700–5500 255 31.6
 5501–9200 237 29.4
 9201–15,000 86 10.7

  > 15,000 52 6.5
Marital status
 Married 74 9.2
 Divorced/single 732 90.8

Sexual orientation
 Gay 636 78.9
 Othersa 170 21.1

Number of sexual partners in the past 3 months
 0–1 505 77.7
 Multiple 145 22.3

Consistent condom use in the past 3 months
 Yes 404 50.1
 No 402 49.9

Ever tested for HIV
 Yes 582 72.2
 No 224 27.8

Disclosure network size
 1 93 11.5
 2 74 9.2
 3 70 8.7
 4 32 4.0
 5 537 66.6

Number of alters who had ever tested for HIV
 1 141 17.5
 2 93 11.5
 3 69 8.6
 4 34 4.2
 5 37 4.6
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93) reported one alter (network size = 1). 9.2% (74) egos 
named two alters (network size = 2), 8.7% (70) ego reported 
three alters (network size = 3), and 4.0% (32) ego named four 
alters (network size = 4). Around one-quarter of all alters 
(26.2%, 855) had ever tested for HIV (Table 1).

Egocentric Network Analysis and HIV Testing 
Behavior

Disclosure network size was associated with ego’s HIV test-
ing behaviors (Crude OR 1.21, 95% CI 1.09–1.34). Multi-
variate logistic regression showed that ego’s disclosure net-
work size was significantly associated with his HIV testing 
behaviors (aOR 1.18, 95% CI 1.07–1.31) after adjusting for 
age, education, and marital status.

The total number of alters who tested for HIV were asso-
ciated with ego’s HIV testing behaviors (Crude OR 2.53, 
95% CI 2.03–3.16). Multivariate logistic regression showed 
that men with more alters who tested for HIV were more 
likely to have tested for HIV (aOR 2.42, 95% CI 1.94–3.02), 
adjusting for age, education, and marital status.

Dyadic Analysis Between Ego and Alters

3264 ego-alter dyads were created. The result of multivariate 
logistic regression analysis (Table 2) with robust clustered 
standard errors showed that alter’s HIV testing behaviors 
was associated with the ego’s HIV testing behaviors (aOR 
5.65, 95% CI 3.99–8.03). Meanwhile, among ego’s different 

relationships with alters, disclosing to professionals was 
more likely to be associated with HIV testing (aOR 4.78, 
95% CI 1.79–12.73) as compared with disclosing to others.

Discussion

In social contexts where MSM are stigmatized, disclosing 
same-sex behavior carries substantial risks but also substan-
tial benefits [21, 26]. This study examined the relationship 
between characteristics of same-sex behavior disclosure 
networks and HIV testing. Most previous studies used ego-
centric networks to examine MSM sexual partners [33, 34]. 
This study extends the literature by focusing on disclosure 
networks, using data from a middle-income country, and 
drawing from a large nationwide survey.

Men disclosed their same-sex behavior to different types 
of individuals, but the disclosure rate to family members 
was low. This study found that less than ten percent MSM 
reported disclosure of same-sex behavior to their family 
members. The result is similar with others studies report-
ing that 15 to 25% of participants disclosed their same-sex 
behavior to parents in China [35, 36]. Traditional perspec-
tives on interpersonal relationships (strong tie vs. weak ties) 
suggest that men may turn to strong ties when they need 
social support [35]. However, since disclosing same-sex 
behavior remains a sensitive topic in many social contexts, 
men might not disclose to strong ties (i.e. family members). 

Fig. 1   The relationship between ego and alters, China, 2017 
(N = 3264)

Table 2   Multivariate logistic regressions of factors associated with 
ego’s ever tested for HIV behaviors, China, 2017 (N = 806)

Multivariate logistic regression controlled for age, education and 
marital status and clustering among 806 egos
aOR refers to adjusted odds ratio, and 95% CI refers to 95% confi-
dence intervals
a Others refers to other relationships besides friends, colleagues, 
causal sex partners, stable sex partners, family members, and health 
professionals

Ego ever tested for HIV

OR 95% CI aOR 95% CI

Disclosure network size 1.21 1.09–1.34 1.18 1.07–1.31
The total number of alters 

who ever tested for HIV
2.53 2.03–3.16 2.42 1.94–3.02

Alter ever tested for HIV 6.06 4.28–8.59 5.65 3.99–8.03
Ego-alter relationship
 Family 0.96 0.56–1.64 0.92 0.54–1.58
 Friends 0.84 0.56–1.25 0.09 0.60–1.35
 Colleague 0.97 0.56–1.66 0.99 0.57–1.74
 Casual sex partner 0.97 0.62–1.53 0.95 0.60–1.51
 Stable sex partner 1.34 0.87–2.08 1.33 0.85–2.07
 Health professionals 5.20 1.97–13.75 4.78 1.79–12.73
 Othersa Reference group



1372	 AIDS and Behavior (2019) 23:1368–1374

1 3

As a sensitive topic of same-sex behavior may put stress on 
a strong tie relationship and/or by sharing the sensitive infor-
mation with one’s strong tie, it can easily spread to other 
strong ties because strong ties are often well-connected [8, 
37]. Under these circumstances, MSM might not disclose to 
their family members but activate weak ties (i.e., casual sex 
partners, others) for access to information about HIV testing 
as well as social support that cannot be accessed among their 
strong ties. In addition, the Chinese culture on masculinity, 
family expectation on marriage and patrilineal structure also 
stress MSM and make them hesitant to disclose to family 
members [38–40]. We suggest that future studies pay more 
attention to MSM’s same-sex behavior disclosure to family 
members for more support. Interventions need to consider 
how MSM’s strong ties can provide positive, safe, and non-
judgmental reactions to encourage men’s disclosure of same-
sex behaviors [14].

Men who reported more alters who had received HIV 
testing were in turn more likely to receive an HIV test. This 
is consistent with the literature that larger social networks 
who have tested for HIV could facilitate men’s HIV testing 
uptake in China [41] and globally [42]. This finding suggests 
a behavioral homophily between men and their same-sex 
behavior disclosure networks. It is possible that men chose 
to disclose MSM behaviors to alters with whom they feel 
similar, and thus they also share similar health concerns and 
HIV testing behaviors. It is also likely that a man might be 
easily influenced by his social network, particularly those 
he trusts to disclose his MSM behaviors, in the adoption of 
health behaviors [43]. Previous studies observed behavioral 
homophily from factors including age, gender, ethnicity, and 
organizational role [44], while this study found behavioral 
homophily between men and those with whom they dis-
closed same-sex behavior. This could be useful for devel-
oping couples-based [45, 46], peer-based [47], or network-
based interventions [48, 49].

We found disclosing same-sex behavior to healthcare 
professionals was associated with HIV testing. This finding 
is consistent with other non-network based survey studies 
in China [15] and in the US [50]. Disclosure to healthcare 
professionals is important for provider-driven HIV testing 
[14, 50, 51]. However, the rates of men who disclosed their 
same-sex behaviors to healthcare professionals remain low 
in many places, ranging from 16 to 90% with a median of 
61% [50, 52]. Disclosing same-sex behavior to healthcare 
professionals potentially influences men’s health [53], but 
some studies also reported MSM being discriminated by 
health professionals when disclosing their same-sex behav-
iors [54, 55]. A large proportion of MSM reported discom-
fort in discussing their same-sex behavior with healthcare 
professionals [52, 56]. Medical training and education to 
improve patient-provider communication and optimize 

MSM-provider communication about same-sex behavior 
are needed.

This study has practical and research implications. From 
a practical perspective, first, personal networks with whom 
men disclosed their same-sex behavior can potentially 
impact MSM’s access to HIV testing information and influ-
ence their HIV testing behaviors. Public health professionals 
can motivate peers who received other MSM’s disclosure 
to promote HIV testing. This approach can also be added 
to other peer-education intervention programs as peers who 
can receive same-sex behavior disclosure from MSM may 
have stronger effects in promoting HIV testing [57]. Second, 
as far as we know, this study is the first study to examine 
the same-sex behavior disclosure network and how such 
networks influence HIV testing. Future research can help 
us to better understand disclosure networks that could be 
used for interventions. From a research perspective, disclo-
sure of same-sex behavior network is a sub-field worthy of 
more attention. This study used a name-generated method 
and examined the disclosure networks in China. Given that 
comparative studies found significant differences in disclo-
sure behaviors across different cultures [58, 59], exploring 
same-sex behavior disclosure network in other countries 
or cultures are needed to fully understand the relationship 
between disclosure networks and HIV testing.

This study comes with limitations. First, all the egocen-
tric data were based on the ego’s self-report. The network 
may be biased by the ego’s memory and self-perception. 
For instance, men may easily recall disclosure to friends 
whom they encountered more often rather than healthcare 
professionals whom they only visited occasionally. Still, 
whom MSM recalled had an effect on their HIV testing 
behaviors [60]. Second, although this study limited the 
number of named alters to be a maximum of five informed 
by prior studies [29, 30], the ego network structure may be 
affected by this limit. Third, this study is a cross-sectional 
study, therefore we could not draw any causal inferences. 
Future studies are suggested to qualitatively examine how 
men disclose to their complete network and acquire some 
basic information of alters (e.g., age, education, and living 
areas) to better investigate the relationship between same-sex 
behavior disclosure and HIV testing.

Conclusion

Having a large same-sex behavior disclosure networks, dis-
closure networks’ HIV testing behaviors, having disclosed 
MSM behaviors to healthcare professionals, were associ-
ated with HIV testing. This study uncovers MSM’s same-sex 
behavior disclosure network and finds the characteristics of 
MSM’s disclosure to social networks. In addition, this study 
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suggests the behavioral homophily between MSM and their 
same-sex behavior disclosure network, indicating potential 
effectiveness of leveraging network-based interventions to 
promote HIV testing among MSM.
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