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Abstract

Background: The spread of healthy behaviors through social networks may be accelerated by influential individuals. Previous
studies have used lay health influencers to prevent sexually transmitted infections (STIs) among internet-using men who have
sex with men (MSM). However, thereis alack of understanding of the characteristics of this key subset of MSM.

Objective: This study aimed to examine sociodemographic characteristics, HIV and syphilis testing, and sexual behaviors of
Web-based MSM sexual health influencers (SHIs) in China, defined asindividualswith relatively stronger influence on spreading
HIV and STI information online.

Methods: A Web-based survey of MSM was conducted in August 2017 as afinal follow-up of a randomized controlled trial
promoting HIV testing in 8 Chinese cities. Men were recruited through a gay socia networking mobile phone app and were
included if they were born biologically male, aged 16 years and above, ever had sex with another man, and HIV negative or with
unknown HIV status. Information regarding sociodemographic characteristics, sexual behaviors, and HIV and syphilis testing
was obtai ned. We assessed men’s Web-based sexual health influence using a standardized 6-item opinion |eadership scale focused
on HIV and STI information. Influencers were defined as those whose mean score ranked within the top 13% (a higher score
means greater influence). We used multivariable linear and logistic regression models to measure Web-based sexual health
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influence’ sassociation with HIV and syphilistesting, controlling for intervention trial effects, age, education, income, and marital
status.

Results: Overall, 1031 men completed the survey. Most men were younger than 30 years (819/1031, 79.43%) and had at |east
college education (667/1031, 64.69%). Influencers were more likely to get tested for HIV (73/132, 55.3% vs 337/899, 37.5%;
P<.001) and syphilis (35/132, 26.5% vs 137/899, 15.2%; P=.001) in the last 3 months compared with noninfluencers. There were
no significant differences in condomless sex with male partners (26/132, 19.7% vs 203/899, 22.6%; P=.46), mean number of
male sex partners (1.32 vs 1.11; P=.16) in the last 3 months, and mainly meeting male sex partners online in the last 12 months
(97/132, 73.5% vs 669/899, 74.4%; P=.82) between influencers and noninfluencers. Regression analyses showed that influencers
had higher odds of HIV testing (adjusted odds ratio, AOR 2.16, 95% CI 1.48-3.17) and syphilis testing (AOR 1.99, 95% ClI
1.28-3.10) in the last 3 months.

Conclusions:  We identified Web-based SHIs who might be more likely to help promote healthy HIV and syphilis testing
behaviors through MSM populations. Leveraging existing influencers may help improve HIV and syphilis testing among their

networks.

(J Med Internet Res 2019;21(1):€10171) doi: 10.2196/10171
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Introduction

Background

Men who have sex with men (MSM) continue to be
disproportionately affected by HIV globally [1]. In Asia, MSM
account for 18% of al newly identified HIV diagnosis, and the
rising prevalence has been documented in China [2-6]. The
national HIV prevalence among MSM in China in 2015 was
8.0%, 200 times higher than 0.04% in China's genera
population[7]. Thelow HIV testing rate continuesto contribute
to the spread of HIV among MSM. Although China has
significantly expanded its efforts to control HIV transmission
[8], systematic reviews suggest that the HIV testing rate among
the Chinese MSM remains low [9-11]. Barriersto HIV testing
include the lack of MSM community engagement, hesitancy to
access facility-based services, and low level of trust toward
facility-based services [12].

Influentia individuals facilitate the spread of certain behaviors
within a population, as demonstrated in both diffusion research
[13,14] and socia network research [15-17]. The social diffusion
theory suggests that behavior change in a population can be
initiated and diffused to othersif abehavior isvisibly endorsed
by enough natural and influential opinion leaders within the
population [14]. These influential individuals informed the
concept of popular opinion leaders (POLSs) and the devel opment
of POL-based HIV interventions that successfully identified
and trained popular individuals to spread HIV prevention
messages to peers [18,19]. Socia networks can amplify the
spread of behavior through interpersona ties and have been
used by public health interventionsto promote arange of health
behaviors [20-22]. The targeting of influential individuals also
makes social network interventions more effective and efficient,
possibly because of optimal properties associated with an
influential individual’s network structure [17]. This body of
evidence indicates that behavioral change in social networks
may be accelerated through influential individuals.

In the internet era, MSM increasingly turn to Web-based
networks and social mediato look for sexual health information

http://www.jmir.org/2019/1/e10171/

[23-25]. Popular MSM who frequently share sexual health
information with their friends or social media followers may
influence the health behaviors of people among their networks.
However, understanding of such influential individuas in
Web-based MSM networks remainsincomplete. First, although
social mediaismore availableto MSM asaway to disseminate
health knowledge [26], its use among Web-based influential
individuals has not been fully explored [19]. Second, unlike
POL interventions where the behaviors spread by influential
individuals are purposefully established by POL-targeted
training, Web-based networks also facilitate the spread of
behaviorsthat are naturally endorsed by influential individuals
themselves [15]. However, the sexual risk behaviors, HIV and
syphilis testing behaviors of Web-based influential individuals
have not been thoroughly described, creating uncertainty to the
degree of these individuals' positive influence.

Knowledge of both the use of social mediaand the set of health
behaviors endorsed by Web-based influential individuals can
inform the development of MSM-led, network-based
interventions. The high rates of internet and mobile phone usage
in China particularly provide a strong foundation for
network-based interventions on social media[27-29].

Objectives

In this study, we aimed to examine Web-based sexual health
influencers (SHIs), defined asindividual swith strong influence
on spreading HIV and sexually transmitted infection (STI)
information online, among Chinese MSM to describe their
social-behavioral characteristics, including sexual behaviors,
HIV and syphilistesting, social mediaengagement, community
engagement, and HIV-relevant psychological profiles such as
anticipated HIV stigmaand HIV testing self-efficacy.

Methods

Study Population

Anonline survey of 1031 MSM was conducted in August 2017
as afinal follow-up of a step-wedged randomized controlled
trial to improve HIV testing rates in 8 Chinese cities
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(Guangzhou, Jiangmen, Zhuhai, and Shenzhen in Guangdong
province and Yantai, Jinan, Qingdao, and Jining in Shandong
province). The cities of each province were randomly assigned
the order of intervention and paired into 4 groups accordingly.
The methods have been described in detail elsewhere[30]. Men
were recruited through a gay socia networking mobile phone
app, Blued, by sending a survey invitation to registered users
in the 8 selected cities. Men were included if they were born
biologically male, aged 16 years and above, ever had sex with
another man, and HIV negative or with unknown HIV status.
All individuals completed informed consent. The intervention
included individual - and community-level components. We sent
campaign images and texts promoting HIV testing, along with
local testing site information, to al participants privately on
WeChat, an instant messaging tool (individual-level component).
Local community-based organizations organized a
crowdsourcing contest soliciting individual stories relevant to
HIV testing among the MSM community with an aim of
improving community  engagement  (community-level
component). We followed the participants quarterly for 1 year.
We conducted the final follow-up survey immediately after the
completion of the final round of intervention. We conducted a
secondary analysis of the final follow-up survey data for this
study.

M easures

Sociodemographic, Sexual History, and I ntervention
Exposure Measurement

We collected information about men's sociodemographic
characteristics: age, residence status (nonmigrants or migrants),
marital status (never married, currently married, divorced or
widowed), educational attainment (high school or below, some
college, and college or above), and annual income (US $<2500,
US $2501-8500, US $8501-14,000, and US $>14,000). Sexua
history included their sexual orientation (gay, bisexual, or
unsure), sexua orientation disclosure to others (yes or no),
sexual orientation disclosure to health care providers (yes or
no), number of male sex partnersin the last 3 months, whether
had regular and/or casual male partners in the last 3 months
(yesor no), and whether met male sex partner online, including
website and social media platforms (yes or no). Exposure to
interventional materials, including images, texts, local testing
sitesinformation, and alocal crowdsourcing contest promoting
HIV testing, was also noted (yes or no).

Web-Based Sexual Health | nfluence Measurement

Personal influence, or communication between the
communicator and receiver, has been noted historically as a
powerful factor in explaining and predicting people's behavior
[31]. It has been conceptualized as opinion leadership in studies
of the diffusion process, while this diffusion leads to people's
adoption of a new idea, behavior, or product [14]. We adapted
the scale from a standardized 6-item opinion leadership scale
[31] to measure Web-based SHI (abbreviated in text as
influencers). A similar 6-item scale had been used to assess
opinion leadership among a Web-based Taiwanese MSM
population [19]. The scale assessed men’s influence on
spreading HIV and STI information online. The 6 items
included: (1) how often they talked to their MSM friends or
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followers about HIV and STI, (2) how much information they
provided when talking about HIV and ST, (3) how many MSM
they told about HIV and STI, (4) how likely they were to be
asked for more information about HIV and STI, (5) who
communicated more information about HIV and STI: the
participants or their MSM friends or followers, or amost equal,
and (6) how often they were used as a source of advice. All
items were assessed on a 5-point Likert scale. The Cronbach
alphaof the scale is .937 in this study. On the basis of Rogers
diffusion of innovation theory, approximately 15% of the
individuals of acommunity are early adopters of an innovation
and can consequently influence others as well as shape social
norms|[14]. We defined eb-based SHI s as those whose opinion
leadership mean score ranked within the top 15% (mean score
>3) in the cohort (mean score ranged from 1 to 5). However,
because of difficulty with multiple observations showing the
same score at the 15% cut-off, aslightly tighter but most close
cut-off 13% was chosen, rather than 15%.

Behavioral and Social Media Engagement Measurement

Men were asked about any condomless sex with male partners
inthelast 3 months (yesor no), HIV testing inthelast 3 months
including either facility-based testing or self-testing (yesor no),
and syphilis testing in the last 3 months (yes or no). We asked
about their social media engagement, defined as whether they
reported using Weibo (microblog similar to Twitter), WeChat,
and QQ (both are instant messaging mobile apps) or Blued (a
gay dating app) in the last 3 months to give or receive
information about HIV testing, except for the information
delivered by the trial (yes or no). We asked men to report the
number of followers on their various socia media platforms,
including Weibo, WeChat, QQ, and Blued. We a so asked the
respondents to self-report approximately how many of their
MSM friends or followers on social media have gone for an
HIV test after their intervention, using a 5-point Likert scale
guestion (none at all, afew, some, many, or quite alot).

Community Engagement and HIV-Relevant
Psychological Measurement

We measured community engagement, anticipated HIV stigma
[32], HIV testing socid norms [33], and HIV testing
self-efficacy [34]. Community engagement was measured by 6
items, with each using binary responses (yes or no), which
assessed men's level of engagement in sexual health activities.
Score of community engagement ranged from O to 6, and a
higher score means better community engagement in sexual
health. The 7-item anticipated HIV stigma scale asked
participants about their own feelings about themselves if they
had HIV aswell as perceived discriminating attitudes from other
people. HIV testing social norms were measured using a
validated 6-item scale asking about men’s opinions of the gay
community’s attitudes toward HIV testing. HIV testing
self-efficacy was measured using a 6-item scale. Answers to
items of these scales were given in a 4-point Likert format:
strongly disagree=1, disagree=2, agree=3, and strongly agree=4.
Mean scores for anticipated HIV stigma, HIV testing social
norms, and self-efficacy were calculated by averaging the
summed values of all items, ranging from 1to 4. A higher score
means a higher level of anticipated stigma, better perceived
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social norms, or better self-efficacy. All scales have been used
and evaluated in Chinabefore. In this study, the Cronbach alpha
values for community engagement, anticipated HIV stigma,
HIV testing social norms, and HIV testing self-efficacy were
709, .880, .494, and .787, respectively (see Multimedia
Appendix 1 for more detailed responses to individual items of
the scales).

Statistical Analysis

Due to the small cells of self-reported influence on others
adoption of HIV test within influencers, we dichotomized the
variable and grouped many and quite a lot into 1 category for
further analysis. Descriptive analysiswas conducted to describe
the differences in sociodemographic characteristics, sexual
behaviors, HIV and syphilis testing history, exposure to
interventional materials, use of social media platforms,
anticipated HIV-related stigma, HIV testing social norms, HIV
testing self-efficacy, and community engagement between
influencers and noninfluencers. Chi-square or Fisher exact test
was used for categorical variables, and independent sample t
test was used for continuous variables.

We conducted multivariablelinear or logistic regression analyses
to examine the association between opinion leadership and
various characteristics outcomes aforementioned. Mean
differences in continuous variables between influencers and
noninfluencers were evaluated, whereas odds ratios were
reported for binary outcomes. Given the effects of tria
interventions on these outcomes as well as its potential
association with leadership, we controlled al previous
interventions as predictors in the crude model (model 1). In
addition, sociodemographic factors including age, education,
income, and marital statuswere controlled in an extended model
(model 2). We reported 95% Cls and P values. A P vaue of
lessthan .05 was considered statistically significant. Datawere
analyzed with SAS software, version 9.4 (SAS Institute, Cary,
USA).

Ethical Statement

Ethical approval was obtained from the institutional review
committees at the Dermatology Hospital of Southern Medical
University (Guangzhou, China), Shandong University (Jinan,
China), University of North Carolina at Chapel Hill (Chapel
Hill, North Carolina), and the University of California, San
Francisco (San Francisco, California) before the launch of the
survey.

Results

Sociodemogr aphic and Behavioral Characteristics

Among 1031 men, 132 (132/1031, 12.80%) had a mean
leadership score of greater than 3 and were categorized as
influencers and 899 (899/1031, 87.20%) were noninfluencers
(Multimedia Appendix 1). Most men were younger than 30
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years (819/1031, 79.44%), were living in the sampling city
(926/1031, 89.82%), were never married (907/1031, 87.97%),
obtained college or above education (667/1031, 64.69%), and
self-identified as gay (741/1031, 71.87%; see Table 1).
Compared with noninfluencers, influencers were more likely
to disclose their sexual orientation to others (100/132, 75.8%
vs580/899, 64.5%; P=.01), disclose sexual orientation to health
careproviders(37/132, 28.0% vs 178/899, 19.8%; P=.03), have
a casual male partner in the last 3 months (63/132, 47.7% vs
315/899, 35.0%; P=.05), test for HIV in the last 3 months
(73/132, 55.3% vs 337/899, 37.5%; P<.001), test for syphilis
inthelast 3 months (35/132, 26.5% vs 137/899, 15.2%; P=.001),
and self-report that many or quite alot of others had taken an
HIV test after their intervention within their network (42/132,
31.8% vs 38/899, 4.2%; P<.001). There were no significant
differences between the 2 groupsin terms of the average number
of male sex partners(1.32 vs 1.11; P=.16), condomless sex with
male partners in the last 3 months (26/132, 19.7% vs 203/899,
22.6%; P=.46), and mainly meeting male sex partners online
inthelast 12 months (97/132, 73.5% vs 669/899, 74.4%; P=.82).

Social M edia Engagement and Participation in
Program Intervention

Table 2 shows exposureto theintervention trial and social media
engagement by influencers and noninfluencers. Being in the
same cohort, influencers were more likely to have seen our
interventional materials, including images promoting HIV
testing (125/132, 94.7% vs 759/899, 84.4%; P=.002), texts
promoting HIV testing (120/132, 90.9% vs 672/899, 74.7%,
P<.001), and alocal crowdsourcing contest (63/132, 47.7% vs
312/899, 34.7%; P=.004). In terms of using socia media
platforms to give and receive any extrainformation relevant to
HIV testing (except for the information delivered by the trial),
influencerswere more likely to give or receive extrainformation
than noninfluencers on Weibo (42/132, 31.8% vs 112/899,
12.5%; P<.001), WeChat (85/132, 64.4% vs 275/899, 30.6%;
P<.001), QQ (54/132, 40.9% vs 125/899, 13.9%; P<.001%),
and mobile apps (42/132, 31.8% vs 169/899, 18.8% P=.001).
Asshown in Table 3, compared with noninfluencers, influencers
had significantly more QQ followers (238 vs 159; P=.03), less
Blued followers (172 vs 466; P=.003), alower anticipated HIV
stigma score (2.7 vs 2.9; P<.001), a higher HIV testing
sdlf-efficacy score (3.4 vs 3.1; P<.001), and ahigher community
engagement score (4.0 vs 2.5; P<.001).

Factors Related to Being a Sexual Health Influencer

As shown in Table 4, being influencers was associated with
lower mean scores of anticipated HIV stigma (mean difference
-0.22; P=.02), higher mean scores of HIV testing self-efficacy
(mean difference 0.24; P=.01), and higher summed scores of
community engagement (mean difference 1.48; P<.001). The
differences remained significant after controlling for
sociodemographic factors additionally in model 2.
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Table 1. Demographic characteristics of Web-based sexual health influencers and noninfluencers in a men who have sex with men cohort in Chinain

2016 to 2017.
Demographic characteristics Total (N=1031) Noninfluencers (N=899) Influencers(N=132) P value
Age (years), n (%) 41
<20 174 (16.88) 154 (17.1) 20 (15.2)
20-29 645 (62.56) 555 (61.7) 90 (68.2)
30-39 170 (16.49) 154 (17.1) 16 (12.1)
>40 42 (4.07) 36 (4.0) 6 (4.5)
Residence status, n (%) .27
Nonmigrants 926 (89.82) 811 (90.2) 115 (87.1)
Migrants 105 (10.18) 88 (9.8) 17 (12.9)
Marital status, n (%) .96
Never married 907 (87.97) 790 (87.9) 117 (88.6)
Currently married 89 (8.63) 78 (8.7) 11(8.3)
Divorced or widowed 35 (3.40) 31(3.4) 4(3.0)
Educational level attained, n (%) 17
High school or below 364 (35.31) 327 (36.4) 37(28.0)
Some college 285 (27.64) 245 (27.3) 40(30.3)
College or above 382 (37.05) 327 (36.4) 55 (41.7)
Annual income (US $), n (%) a7
<2500 235 (22.79) 202 (22.5) 33(25)
2501-8500 544 (52.76) 474 (52.7) 70 (53.0)
8501-14,000 159 (15.42) 146 (16.2) 13(9.8)
>14,000 93 (9.02) 77 (8.6) 16 (12.1)
Sexual orientation, n (%) .86
Homosexual 741 (71.87) 647 (72.0) 94 (71.2)
Bisexual 252 (24.44) 218 (24.2) 34(25.8)
Unsure 38(3.69) 34(3.8) 4(3.0)
Disclose sexual orientation to anyone® n (%) 680 (65.96) 580 (64.5) 100 (75.8) .01
Disclose sexual orientation to health providers?, n (%) 215 (20.85) 178 (19.8) 37 (28.0) .03
Number of male sex partnersin the last 3 months, mean (SD) 114 (1.5) 111 (1.5) 1.32(1.8) .16
Mainly met male sex partners onlinein the last 12 monthsab, n (%) 766 (74.30) 669 (74.4) 97 (73.5) .82
Had aregular male partner in the last 3 months®®, n (%) 351 (34.04) 307 (34.1) 44 (33.3) .85
Had a casual male partner in the last 3 months®d, n (%) 378 (36.66) 315 (35.0) 63 (47.7) .005
Condomless sex with male partnersin the last 3 months?, n (%) 229 (22.21) 203 (22.6) 26 (19.7) 46
HIV test in the last 3 months®®, n (%) 410 (39.77) 337(37.5) 73 (55.3) <.001
Syphilistest in the last 3 months?, n (%) 172 (16.68) 137 (15.2) 35(26.5) .001
Self-reported influence on others’ adoption of an HIV test after their 80 (7.76) 38(4.2) 42 (31.8) <.001

Web-based intervention (Many or quite alot), n (%)

#The response was yes for these variables.

O\ ai nly met with male sexual partners through awebsite or social media platforms.

“Regular male partner was defined as the one who was in a stable relationship (over 3 months) that did not involve transactional sex.
dcasua male partner was defined as a male sexual partner that the participant did not consider to be his regular partner.

CEither facility-based testing or self-testing.
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Table 2. Exposureto thetria intervention reported by Web-based sexual health influencers and noninfluencersin amen who have sex with men cohort
in Chinain 2016 to 2017.

Binary outcomes Total (N=1031) Noninfluencers (N=899) Influencers(N=132) P value

Exposureto thetrial intervention materials, n (%)

Have seen any images promoting HIV testing 884 (85.74) 759 (84.4) 125 (94.7) .002
Have seen any texts promoting HIV testing 792 (76.82) 672 (74.7) 120 (90.9) <.001
Have seen local testing sites information 864 (83.80) 749 (83.3) 115 (87.1) .27
Have seen alocal crowdsourcing contest 375 (36.37) 312 (34.7) 63 (47.7) .004

Give or receive anything related to HIV testing on social media platfor ms except for the information from thetrial, n (%)

Using Weibo to give or receive information 154 (14.94) 112 (12.5) 42 (31.8) <.001
Using WeChat to give or receive information 360 (34.92) 275 (30.6) 85 (64.4) <.001
Using QQ to give or receive information 179 (17.36) 125 (13.9) 54 (40.9) <.001
Using Blued to give or receive information 211 (20.47) 169 (18.8) 42 (31.8) .001

Table 3. Number of social mediafollowers, HIV-relevant psychological profiles, and community engagement by Web-based sexual health influencers
and noninfluencers in a men who have sex with men cohort in Chinain 2016 to 2017 (N=1031).

Continuous outcomes Noninfluencers Influencers P value
Number of Weibo followers, mean (SD) 269 (1430) 740 (5267) 31
Number of WeChat followers, mean (SD) 168 (317) 749 (4725) A7
Number of QQ followers, mean (SD) 159 (334) 238 (374) .03
Number of Blued followers, mean (SD) 466 (2709) 172 (418) .003
Anticipated HIV stigma®, mean score (SD) 29(0.7) 2.7(08) <.001
HIV testing socia normsb, mean score (SD) 2.9(04) 2.8(0.4) 76
HIV testing seif-efficacy®, mean score (SD) 31(05) 34(05) <.001
Community engagement®, mean score (SD) 25(17) 4.0(16) <.001

3\lean scores of anticipated HIV stigmaranged from 1 to 4, and a higher score means a higher level of anticipated stigma.

BMean scores of HIV testi ng socia norms and self-efficacy ranged from 1 to 4, and higher mean scores mean better perceived socia norms and better
self-efficacy.
CScore of community engagement ranged from 0'to 6, and a higher score means better community engagement in sexual health.

Table 4. Association between Web-based sexual health influence and continuous outcomes in a men who have sex with men cohort in Chinain 2016
to 2017 (N=1031).

Continuous outcomes® Model 1° Model 2°

Estimated mean difference (95%Cl) Pvalue Estimated meandifference(95%Cl) P value
Anticipated HIV stigma -0.22 (~0.40 to -0.05) .02 -0.23 (-0.35t0 -0.12) <.001
HIV testing social norms -0.01 (-0.11t0 0.08) a7 -0.02 (-0.10to 0.06) .69
HIV testing self-efficacy 0.24 (0.07 to 0.41) 01 0.25 (0.16 to 0.34) <.001
Community engagement 1.48 (1.06 to 1.90) <.001 150(1.19t01.81) <.001

8Reference group is nonsexual health influencers.
bModel 1 was only adjusted for a previous intervention package to promote HIV testing among the cohort.
“Model 2 was additionally adjusted for age, education, income, and marital status.
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Table 5. Association between Web-based sexua health influence and binary outcomes in a men who have sex with men cohort in China in 2016 to

2017 (N=1031).

Behavioral outcomes? Model 1° Model 2°
Estimated odds ratio (95% ClI)  Pvalue Estimated oddsratio (95% Cl) P value
Testing behaviors and condom usein the last 3 months
Overall HIV testing 2.12 (1.45-3.09) <001  2.16(148-3.17) <.001
HIV self-testing 1.62 (1.09-2.42) 02 1.64 (1.10-2.46) 02
HIV facility-based testing 2.59 (1.75-3.82) <00l  2.66(1.79-3.96) <.001
Consistent condom use 1.29(0.78-2.12) 32 1.33(0.80-2.19) 27
Syphilistesting 1.94 (1.26-3.01) <01 1.99 (1.28-3.10) <01
Social media engagementd
Using Weibo to give or receive information 1.88 (1.20-2.97) <.001 1.90(1.19-3.02) <.01
Using WeChat to give or receive information 3.56 (1.78-7.13) <001  3.79(1.87-7.66) <.001
Using QQ to give or receive information 2.76 (1.71-4.45) <.001 291 (1.79-4.75) <.001
Using an app to give or receive information 1.07 (0.68-1.69) .76 1.04 (0.66-1.64) .87
Self-reported influence on others HIV test uptake
Many or quite alot of people took atest 6.81(4.14-11.2) <.001 7.62 (4.55-12.78) <.001

8Reference group is nonsexual health influencers.

bModel 1 was only adjusted for a previous intervention package to promote HIV testing among the cohort.
®Model 2 was additionally adjusted for age, education, income, and marital status.

dSocial media engagement was defined as whether they reported using Weibo, WeChat, QQ, or a mobile app in the last 3 months to give or receive
information about HIV testing, except for the information delivered by the trial.

Table 5 shows comparisons of binary outcomes between the 2
groups. Being influencers was found to be significantly
associated with higher odds of HIV testing in the last 3 months
(adjusted odds ratio, AOR 2.16, 95% CI 1.48-3.17), HIV
self-testing inthelast 3 months (AOR 1.64, 95% ClI 1.10-2.46),
HIV facility-based testing in thelast 3 months (AOR 2.66, 95%
Cl 1.79-3.96), and syphilis testing in the last 3 months (AOR
1.95, 95% CI 1.25-3.03). Influencers were 1.90 (95% CI
1.19-3.02), 3.79 (95% Cl 1.87-7.66), and 2.91 (95% CI
1.79-4.75) times more likely to use Weibo, WeChat, and QQ,
respectively to give or receive extra HIV testing—relevant
information than noninfluencers. In terms of self-reported
influence on others HIV test uptake, influencers were 7.62
(95% CI 4.55-12.78) times more likely to report that many or
quite alot of people within their network have gonefor an HIV
test after their intervention. However, opinion leadership was
found not to be associated with consistent condom use.

Discussion

Principal Findings

Influentia individuals may help promote health behaviorswithin
their networks; however, there is insufficient understanding of
the characteristics of Web-based influential individualswho are
increasingly important to health promotion in the internet era.
By examining social media engagement and health behaviors
of Web-based SHIs among Chinese MSM, this study extends
the literature by illuminating the degree to which existing
influential individuals may be useful agents in the Web-based
virtual space and by informing the development of

http://www.jmir.org/2019/1/e10171/

network-based social mediainterventions. Our study found that
influencers had higher social mediaengagement for HIV testing,
higher likelihood of HIV and syphilistesting, and did not have
increased sexual risk behavior. This group could become key
leaders within network-based sociad media MSM HIV
interventions.

We found that influencers had a higher HIV testing rate than
noninfluencers. The HIV testing rate of influencers was higher
than that of Chinese MSM in another postintervention study
[35]. After adjusting for the intervention, influencers in this
study also had a higher likelihood of HIV testing. Their higher
HIV testing may be related to increased community engagement
in sexual health [36] and HIV testing—related social media use
[37]. The higher rates of HIV testing among influencers may
aso be related to lower HIV stigma and higher testing
self-efficacy, which are 2 important contributors to test uptake
[32,38]. Influencers also had a higher rate of syphilis testing
than noninfluencersin thelast 3 months (26.5% vs 15.2%). This
is consistent with previous studies that found community
engagement in sexual health to be associated with increased
syphilis testing [36]. This suggests that influencers could be
helpful in promoting dual HIV and syphilis testing, given that
these related infections often co-occur among MSM in China
[39].

In terms of influence on others’ adoption of HIV test, we found
influencers were significantly associated with reporting that
many people within their Web-based social network have taken
an HIV test after their intervention. This may be explained by
greater social mediaengagement and larger social network sizes
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among influencers. Influencers had a greater exposure to our
tria intervention materials, including seeing any images or texts
promoting HIV testing and local testing sitesinformation. They
were also more active in using various social media platforms
to communicate with others about HIV testing. Being more
activein receiving and disseminating sexual health information
indicated that natural influencers may be more centra to
information flow, hence facilitating healthy behavior spread
within their social network.

Finally, there was no significant difference between influencers
and noninfluencerswith regard to sexual behaviors. Specificaly,
ratesfor condomless sex, having aregular male partner, meeting
sex partners online, and the mean number of male sex partners
were similar. These findings are relevant to the growing body
of research on internet use and sexual risk behaviors among
MSM. On the one hand, internet use and social media are
believed to be an avenue for meeting MSM, who then engage
in risky behaviors associated with transmission of HIV and
other ST1s[40,41]. However, our study revealed that influencers
had less followers than noninfluencers in Blued, the most
popular gay social networking app in China. Thisindicates that
influencers may in fact use this app less often for finding dates
online. Furthermore, social media use could also potentially
decrease sexual risk behaviorsasit allows MSM to discusswith
others about sexual health and learn about HIV and STI
prevention [42]. Influencers in this study had a higher degree
of online usage and communication with other MSM; however,
they do not have increased sexual risk behaviors.

Limitations

We noted some limitations of the study. First, the study tended
to focus on describing the influencers characteristics and
behaviors. Yet, descriptive studies on influencers are valuable,
given that health behaviors are known to spread from person to
person in social networks [43,44]. Our study may also provide
amechanism (ig, centrality ininformation flow) explaining why
naturally existent influencers may facilitate behavioral change
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leadership in the final follow-up survey and were not able to
examine the longitudina effects of the intervention on the
relationship between opinion leadership and testing behaviors.
Instead, we controlled for the intervention in the models to
eliminate the confounding effects of interventions on the
outcomes. Third, we used self-reported data to measure
leadership and their influence on others' HIV test uptake. More
reliable measurement and more robust research are necessary
to eval uate the effect of influencerswithin MSM social networks
with regard to behavior change. Incorporating social network
measurement (eg, el genvector centrality) and personal influence
(eg, opinion leadership) and measuring their effects on positive
behavior spread are worth consideration. Finally, our
cross-sectional design makes it difficult to determine causal
relationships.

Implications

Our findings have implications for strengthening HIV and
syphilistesting interventions. Web-based SHIs could be useful
in a range of testing promotion models, particularly
network-based social mediaapproaches. Vulnerable populations
such as MSM may distrust outside authorities but find advice
from known influencerswho carry credibility [45]. For example,
influencers could serve as steering committee members of
crowdsourcing contests that aim to promote testing [30,46].
Influencers could a so serve as leadersin network-based social
media interventions to alow health messages to reach more
MSM [37]. Wefound ahigher rate of social mediaengagement
about HIV testing and a higher likelihood of having used social
mediafor HIV testing ininfluencers compared with other MSM,
suggesting influencers may be readily incorporated into social
media HIV interventions [37]. Influencers additionally
contribute by being well positionedin social networksto spread
behavior change. Interventions that operate through existing
influencers social networks hold promise for reaching
vulnerable communities, particularly when formal prevention
infrastructure supports are limited [17,47].

This study was supported by the National Institutes of Health and the Bill & Melinda Gates Foundation.

Authors Contributions

JDT and CW led the project. CL, RF, and WH collected and cleaned data. WT and HL conducted statistical analyses. DW and
AL wrote the first draft of this manuscript. DW and TPZ revised the sections on introduction and discussion. Other authors
provided constructive comments and edited the manuscript. All authors approved the final version.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Detailed responses to individual items of scales used in the study.

[PDE File (Adobe PDF File), 69K B-Multimedia Appendix 1]

References

http://www.jmir.org/2019/1/e10171/

JMed Internet Res 2019 | vol. 21 | iss. 1|€10171 | p. 8
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v21i1e10171_app1.pdf
https://jmir.org/api/download?alt_name=jmir_v21i1e10171_app1.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

Beyrer C, Baral SD, van Griensven F, Goodreau SM, Chariyalertsak S, Wirtz AL, et al. Global epidemiology of HIV
infection in men who have sex with men. Lancet 2012 Jul 28;380(9839):367-377 [EREE Full text] [doi:
10.1016/S0140-6736(12)60821-6] [Medline: 22819660]

FengY,Wu Z, DetelsR, Qin G, LiuL, Wang X, et al. HIV/STD prevalence among men who have sex with men in Chengdu,
China and associated risk factors for HIV infection. J Acquir Immune Defic Syndr 2010 Feb;53(Suppl 1):S74-S80. [doi:
10.1097/QAI.0b013e3181c7dd16] [Medline: 20104114]

Ma X, Zhang Q, He X, Sun W, Yue H, Chen S, et a. Trendsin prevalence of HIV, syphilis, hepatitis C, hepatitis B, and
sexual risk behavior among men who have sex with men. Results of 3 consecutive respondent-driven sampling surveysin
Beijing, 2004 through 2006. J Acquir Immune Defic Syndr 2007 Aug 15;45(5):581-587. [doi:
10.1097/QAI.0b013e31811eadbc] [Medline: 17577125]

United Nations Programmeon HIV and AIDS. 2016. Global AIDS Update 2016 URL : http://www.unaids.org/sites/default/
filessmedia_asset/global-AlDS-update-2016 _en.pdf [accessed 2018-12-06] [WebCite Cache ID 74SmgV SHS]

He Q, Wu XQ, Han DL, Liang Z. HIV infection and risk behavior of men having sex with men in Chengdu City from 2004
to 2007. J Occup Health Damage 2008(4):222-224 [FREE Full text]

Ding XB, Feng LG, Xiao Y, Jin CR, Xu SM, Guo XJ, et al. Treatment efficacy of behavior intervention on male homosexual
AIDS patients. J Trop Med 2010:322-326.

National Health and Family Planning Commission of the People's Republic of China. United Nations Programme on HIV
and AIDS. 2015 May. 2015 China AlDS Response Progress Report URL : http://www.unaids.org/sites/defaul t/files/country/
documents/CHN_narrative report 2015.pdf [accessed 2018-12-06] [WebCite Cache ID 74SoNSIuF]

Chow EP, Lau JT, Zhuang X, Zhang X, Wang Y, Zhang L. HIV prevalence trends, risky behaviours, and governmental
and community responses to the epidemic among men who have sex with men in China. Biomed Res|nt 2014;2014:607261
[FREE Full text] [doi: 10.1155/2014/607261] [Medline: 24822214]

ZouH, HuN, XinQ, Beck J. HIV testing among men who have sex with menin China: asystematic review and meta-analyss.
AIDS Behav 2012 Oct;16(7):1717-1728. [doi: 10.1007/s10461-012-0225-y] [Medline: 22677975]

Best J, Tang W, Zhang Y, Han L, Liu F, Huang S, et al. Sexual behaviors and HIV/syphilis testing among transgender
individualsin China: implications for expanding HIV testing services. Sex Transm Dis 2015 May;42(5):281-285 [FREE
Full text] [doi: 10.1097/0OL Q.0000000000000269] [Medline: 25868142]

Chow EP, Wilson DR, Zhang L. The rate of HIV testing isincreasing among men who have sex with men in China. HIV
Med 2012 May;13(5):255-263 [FREE Full text] [doi: 10.1111/j.1468-1293.2011.00974.x] [Medline: 22252151]

Tucker JD, Muessig KE, Cui R, BienCH, LoEJ, LeeR, et a. Organizational characteristics of HIV/syphilistesting services
for men who have sex with men in South China: asocial entrepreneurship analysisand implicationsfor creating sustainable
service models. BMC Infect Dis 2014 Nov 25;14:601 [FREE Full text] [doi: 10.1186/s12879-014-0601-5] [Medline:
25422065]

Valente T. Network models of the diffusion of innovations. Comput Math Organiz Theor 1996;2(2):163-164. [doi:
10.1007/BF00240425]

Rogers EM. Diffusion of Innovations. New York: Free Press; 2010:518.

Ara S, Walker D. Identifying influential and susceptible members of social networks. Science 2012 Jul 20;337(6092):337-341
[EREE Full text] [doi: 10.1126/science.1215842] [Medline: 22722253]

Ara S, Muchnik L, Sundarargjan A. Engineering social contagions: optimal network seeding in the presence of homophily.
Net Sci 2013 Jul 30;1(02):125-153. [doi: 10.1017/nws.2013.6]

Kim DA, Hwong AR, Stafford D, Hughes DA, O'Malley AJ, Fowler JH, et al. Social network targeting to maximise
population behaviour change: a cluster randomised controlled trial. Lancet 2015 Jul 11;386(9989):145-153. [doi:
10.1016/S0140-6736(15)60095-2] [Medline: 25952354]

Kelly JA. Popular opinion leaders and HIV prevention peer education: resolving discrepant findings, and implications for
the development of effective community programmes. AIDS Care 2004 Feb;16(2):139-150. [doi:
10.1080/09540120410001640986] [Medline: 14676020]

Ko NY, Hsieh CH, Wang MC, Lee C, Chen CL, Chung AC, et al. Effects of internet popular opinion leaders (iPOL) among
internet-using men who have sex with men. JMed Internet Res 2013 Feb 25;15(2):e40 [FREE Full text] [doi:
10.2196/jmir.2264] [Medline: 23439583]

Duke JC, Hansen H, Kim AE, Curry L, Allen J. The use of social media by state tobacco control programs to promote
smoking cessation: a cross-sectional study. JMed Internet Res 2014 Jul 10;16(7):€169 [FREE Full text] [doi:
10.2196/jmir.3430] [Medline: 25014311]

Young SD, Holloway |, Jaganath D, Rice E, Westmoreland D, Coates T. Project HOPE: online social network changesin
an HIV prevention randomized controlled trial for African American and Latino men who have sex with men. Am J Public
Health 2014 Sep;104(9):1707-1712. [doi: 10.2105/AJPH.2014.301992] [Medline: 25033137]

Chang T, Chopra V, Zhang C, Woolford SJ. The role of social mediain online weight management: systematic review. J
Med Internet Res 2013 Nov 28;15(11):€262 [FREE Full text] [doi: 10.2196/jmir.2852] [Medline: 24287455]

http://www.jmir.org/2019/1/€10171/ JMed Internet Res 2019 | vol. 21 | iss. 1|€10171 | p. 9

(page number not for citation purposes)


http://europepmc.org/abstract/MED/22819660
http://dx.doi.org/10.1016/S0140-6736(12)60821-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22819660&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0b013e3181c7dd16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20104114&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0b013e31811eadbc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17577125&dopt=Abstract
http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
http://www.unaids.org/sites/default/files/media_asset/global-AIDS-update-2016_en.pdf
http://www.webcitation.org/

                                            74SmqVSHS
http://caod.oriprobe.com/order.htm?id=14690647&ftext=base
http://www.unaids.org/sites/default/files/country/documents/CHN_narrative_report_2015.pdf
http://www.unaids.org/sites/default/files/country/documents/CHN_narrative_report_2015.pdf
http://www.webcitation.org/

                                            74SoNSIuF
https://dx.doi.org/10.1155/2014/607261
http://dx.doi.org/10.1155/2014/607261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24822214&dopt=Abstract
http://dx.doi.org/10.1007/s10461-012-0225-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22677975&dopt=Abstract
http://europepmc.org/abstract/MED/25868142
http://europepmc.org/abstract/MED/25868142
http://dx.doi.org/10.1097/OLQ.0000000000000269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25868142&dopt=Abstract
https://doi.org/10.1111/j.1468-1293.2011.00974.x
http://dx.doi.org/10.1111/j.1468-1293.2011.00974.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22252151&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-014-0601-5
http://dx.doi.org/10.1186/s12879-014-0601-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25422065&dopt=Abstract
http://dx.doi.org/10.1007/BF00240425
http://www.sciencemag.org/cgi/pmidlookup?view=long&pmid=22722253
http://dx.doi.org/10.1126/science.1215842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22722253&dopt=Abstract
http://dx.doi.org/10.1017/nws.2013.6
http://dx.doi.org/10.1016/S0140-6736(15)60095-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25952354&dopt=Abstract
http://dx.doi.org/10.1080/09540120410001640986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14676020&dopt=Abstract
http://www.jmir.org/2013/2/e40/
http://dx.doi.org/10.2196/jmir.2264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23439583&dopt=Abstract
http://www.jmir.org/2014/7/e169/
http://dx.doi.org/10.2196/jmir.3430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25014311&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2014.301992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25033137&dopt=Abstract
http://www.jmir.org/2013/11/e262/
http://dx.doi.org/10.2196/jmir.2852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24287455&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Rosenberger JG, Reece M, Novak DS, Mayer KH. Theinternet asavaluabletool for promoting anew framework for sexual
health among gay men and other men who have sex with men. AIDS Behav 2011 Apr;15(Suppl 1):S88-S90. [doi:
10.1007/s10461-011-9897-y] [Medline: 21331800]

Magee JC, Bigelow L, Dehaan S, Mustanski BS. Sexual health information seeking online: a mixed-methods study among
lesbian, gay, bisexual, and transgender young people. Health Educ Behav 2012 Jun;39(3):276-289. [doi:
10.1177/1090198111401384] [Medline: 21490310]

Wilkerson JM, Smolenski DJ, Horvath KJ, Danilenko GP, Simon Rosser BR. Online and offline sexual health-seeking
patterns of HIV-negative men who have sex with men. AIDS Behav 2010 Dec;14(6):1362-1370 [FREE Full text] [doi:
10.1007/s10461-010-9794-9] [Medline: 20799060]

Ramallo J, Kidder T, Albritton T, Blick G, Pachankis J, Grandelski V, et al. Exploring social networking technologies as
tools for HIV prevention for men who have sex with men. AIDS Educ Prev 2015 Aug;27(4):298-311 [FREE Full text]
[doi: 10.1521/aeap.2015.27.4.298] [Medline: 26241381]

Muessig KE, Bien CH, Wei C, Lo EJ, Yang M, Tucker JD, et al. A mixed-methods study on the acceptability of using
eHealth for HIV prevention and sexual health care among men who have sex with men in China. JMed Internet Res 2015
Apr 21;17(4):e100 [FREE Full text] [doi: 10.2196/jmir.3370] [Medline: 25900881]

Wu Z, XuJ, LiuE, Mao Y, Xiao Y, Sun X, National MSM Survey Group. HIV and syphilis prevalence among men who
have sex with men: across-sectional survey of 61 citiesin China. Clin Infect Dis 2013 Jul;57(2):298-309 [FREE Full text]
[doi: 10.1093/cid/cit210] [Medline: 23580732]

Akl A. Voiceof America. 2017 Mar 7. Youth at Forefront of Global Internet Use URL : https.//blogs.voanews.com/techtonics/
2014/03/07/youth-at-forefront-of-global -internet-use/ [accessed 2018-12-06] [WebCite Cache ID 74SqgdMmnH]

SESH Study Group, Tucker JD. Crowdsourcing to promote HIV testing among M SM in China: study protocol for astepped
wedge randomized controlled trial. Trials 2017 Oct 2;18(1):447 [EREE Full text] [doi: 10.1186/s13063-017-2183-1]
[Medline: 28969702]

Childers TL. Assessment of the psychometric properties of an opinion leadership scale. JMark Res 1986 May;23(2):184-188.
[doi: 10.2307/3151666]

Golub SA, Gamarel KE. The impact of anticipated HIV stigma on delaysin HIV testing behaviors: findings from a
community-based sample of men who have sex with men and transgender women in New York City. AIDS Patient Care
STDS 2013 Nov;27(11):621-627 [FREE Full text] [doi: 10.1089/apc.2013.0245] [Medline: 24138486]

Pettifor A, MacPhail C, Suchindran S, Delany-Moretlwe S. Factors associated with HIV testing among public sector clinic
attendees in Johannesburg, South Africa. AIDS Behav 2010 Aug;14(4):913-921. [doi: 10.1007/s10461-008-9462-5]
[Medline: 18931903]

Gu J, Lau JT, Tsui H. Psychological factorsin association with uptake of voluntary counselling and testing for HIVV among
men who have sex with men in Hong Kong. Public Health 2011 May;125(5):275-282. [doi: 10.1016/j.puhe.2011.01.010]
[Medline: 21419466]

Tang W, Han L, Best J, Zhang Y, Mollan K, Kim J, et al. Crowdsourcing HIV test promotion videos: a noninferiority
randomized controlled trial in China. Clin Infect Dis 2016 Dec 1;62(11):1436-1442 [EREE Full text] [doi:
10.1093/cid/ciw171] [Medline: 27129465]

Zhang TP, Liu C, Han L, Tang W, Mao J, Wong T, et al. Community engagement in sexual health and uptake of HIV
testing and syphilis testing anong MSM in China: a cross-sectional online survey. JInt AIDS Soc 2017 Dec 3;20(1):21372
[FREE Full text] [doi: 10.7448/IAS.20.01.21372] [Medline: 28406270]

Cao B, Gupta S, Wang J, Hightow-Weidman LB, Muessig KE, Tang W, et al. Social media interventions to promote HIV
testing, linkage, adherence, and retention: systematic review and meta-analysis. JMed Internet Res 2017 Nov 24;19(11):e394
[FREE Full text] [doi: 10.2196/jmir.7997] [Medline: 29175811]

Berendes S, Rimal RN. Addressing the dow uptake of HIV testing in Malawi: therole of stigma, self-efficacy, and knowledge
inthe Malawi BRIDGE Project. JAssoc Nurses AIDS Care 2011;22(3):215-228. [doi: 10.1016/j.jana.2010.08.005] [Medline:
21185751]

ChenG,CaoY, Yao Y, Li M, Tang W, Li J, et a. Syphilis incidence among men who have sex with men in China: results
from ameta-analysis. Int JSTD AIDS 2017 Dec;28(2):170-178 [FREE Full text] [doi: 10.1177/0956462416638224]
[Medline: 26992411]

Young SD, Szekeres G, Coates T. The relationship between online social networking and sexual risk behaviors among men
who have sex with men (MSM). PLoS One 2013;8(5):e62271 [FREE Full text] [doi: 10.1371/journal.pone.0062271]
[Medline: 23658716]

McFarlane M, Bull SS, Rietmeijer CA. Theinternet asanewly emerging risk environment for sexually transmitted diseases.
JAmM Med Assoc 2000 Jul 26;284(4):443-446. [Medline: 10904506]

Moreno MA, Parks MR, Zimmerman FJ, Brito TE, Christakis DA. Display of health risk behaviors on MySpace by
adolescents: prevalence and associations. Arch Pediatr Adolesc Med 2009 Jan;163(1):27-34. [doi:
10.100V/archpediatrics.2008.528] [Medline: 19124700]

Christakis NA, Fowler JH. The spread of obesity in alarge social network over 32 years. N Engl J Med 2007 Jul
26;357(4):370-379. [doi: 10.1056/NEJM sa066082] [Medline: 17652652]

http://www.jmir.org/2019/1/€10171/ JMed Internet Res 2019 | vol. 21 |iss. 1| e10171 | p. 10

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10461-011-9897-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21331800&dopt=Abstract
http://dx.doi.org/10.1177/1090198111401384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21490310&dopt=Abstract
http://europepmc.org/abstract/MED/20799060
http://dx.doi.org/10.1007/s10461-010-9794-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20799060&dopt=Abstract
http://europepmc.org/abstract/MED/26241381
http://dx.doi.org/10.1521/aeap.2015.27.4.298
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26241381&dopt=Abstract
http://www.jmir.org/2015/4/e100/
http://dx.doi.org/10.2196/jmir.3370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25900881&dopt=Abstract
http://europepmc.org/abstract/MED/23580732
http://dx.doi.org/10.1093/cid/cit210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23580732&dopt=Abstract
https://blogs.voanews.com/techtonics/2014/03/07/youth-at-forefront-of-global-internet-use/
https://blogs.voanews.com/techtonics/2014/03/07/youth-at-forefront-of-global-internet-use/
http://www.webcitation.org/

                                            74SqdMmnH
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-2183-1
http://dx.doi.org/10.1186/s13063-017-2183-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28969702&dopt=Abstract
http://dx.doi.org/10.2307/3151666
http://europepmc.org/abstract/MED/24138486
http://dx.doi.org/10.1089/apc.2013.0245
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24138486&dopt=Abstract
http://dx.doi.org/10.1007/s10461-008-9462-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18931903&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2011.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21419466&dopt=Abstract
http://europepmc.org/abstract/MED/27129465
http://dx.doi.org/10.1093/cid/ciw171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27129465&dopt=Abstract
http://europepmc.org/abstract/MED/28406270
http://dx.doi.org/10.7448/IAS.20.01.21372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28406270&dopt=Abstract
http://www.jmir.org/2017/11/e394/
http://dx.doi.org/10.2196/jmir.7997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29175811&dopt=Abstract
http://dx.doi.org/10.1016/j.jana.2010.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21185751&dopt=Abstract
http://europepmc.org/abstract/MED/26992411
http://dx.doi.org/10.1177/0956462416638224
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26992411&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0062271
http://dx.doi.org/10.1371/journal.pone.0062271
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23658716&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10904506&dopt=Abstract
http://dx.doi.org/10.1001/archpediatrics.2008.528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19124700&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa066082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17652652&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Wu et d

44. Christakis NA, Fowler JH. The collective dynamics of smoking in alarge social network. N Engl JMed 2008 May
22;358(21):2249-2258 [FREE Full text] [doi: 10.1056/NEJMsa0706154] [Medline: 18499567]

45. Kelly JA, Amirkhanian YA, KabakchievaE, Vassileva S, Vassilev B, McAuliffe TL, et a. Prevention of HIV and sexually
transmitted diseases in high risk social networks of young Roma (Gypsy) men in Bulgaria: randomised controlled trial. Br
Med J 2006 Nov 25;333(7578):1098 [ FREE Full text] [doi: 10.1136/bm|.38992.478299.55] [Medline: 17040924]

46. ZhangY,KimJA, LiuF Tso LS, Tang W, Wei C, et al. Creative contributory contests to spur innovation in sexual health:
2 cases and a guide for implementation. Sex Transm Dis 2015 Nov;42(11):625-628 [FREE Full text] [doi:
10.1097/0OL Q.0000000000000349] [Medline: 26462186]

47.  Amirkhanian YA, Kelly JA, Takacs J, McAuliffe TL, Kuznetsova AV, Toth TP, et al. Effects of a social network HIV/STD
prevention intervention for MSM in Russiaand Hungary: arandomized controlled trial. AIDS 2015 Mar 13;29(5):583-593
[FREE Full text] [doi: 10.1097/QAD.0000000000000558] [Medline: 25565495]

Abbreviations

AOR: adjusted oddsratio

MSM: men who have sex with men
POL: popular opinion leader

SHI: sexua health influencer

STI: sexually transmitted infection

Edited by G Eysenbach; submitted 19.02.18; peer-reviewed by M Hogben, Y Rykov; comments to author 17.08.18; revised version
received 24.10.18; accepted 26.10.18; published 21.01.19

Please cite as:

WL D, Tang W, Lu H, Zhang TP, Cao B, Ong JJ, Lee A, Liu C, Huang W, Fu R, Li K, Pan SW, Zhang Y, Fu H, Wei C, Tucker JD
Leading by Example: Web-Based Sexual Health Influencers Among Men Who Have Sex With Men Have Higher HIV and Syphilis
Testing Rates in China

J Med Internet Res 2019;21(1):€10171

URL: http://mmw.jmir.org/2019/1/€10171/

doi: 10.2196/10171

PMID: 30664490

©Dan Wu, Weiming Tang, Haidong Lu, Tiange P. Zhang, Bolin Cao, Jason J. Ong, Amy Lee, Chuncheng Liu, Wenting Huang,
Rong Fu, Katherine Li, Stephen W Pan, Ye Zhang, Hongyun Fu, Chongyi Wei, Joseph D Tucker. Originally published in the
Journal of Medical Internet Research (http://www.jmir.org), 21.01.2019. Thisisan open-access article distributed under theterms
of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medica Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/,
aswell asthis copyright and license information must be included.

http://www.jmir.org/2019/1/€10171/ JMed Internet Res 2019 | vol. 21 |iss. 1| e10171 | p. 11
(page number not for citation purposes)

RenderX


http://europepmc.org/abstract/MED/18499567
http://dx.doi.org/10.1056/NEJMsa0706154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18499567&dopt=Abstract
http://europepmc.org/abstract/MED/17040924
http://dx.doi.org/10.1136/bmj.38992.478299.55
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17040924&dopt=Abstract
http://europepmc.org/abstract/MED/26462186
http://dx.doi.org/10.1097/OLQ.0000000000000349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26462186&dopt=Abstract
http://europepmc.org/abstract/MED/25565495
http://dx.doi.org/10.1097/QAD.0000000000000558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25565495&dopt=Abstract
http://www.jmir.org/2019/1/e10171/
http://dx.doi.org/10.2196/10171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664490&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

