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4 Abstract 
 
 

5   Background. To evaluate whether Chinese men who have sex with men (MSM) select 
6    an STI test (rectal vs urethral) appropriate for their sexual behavior (insertive and/or 
7 receptive). 
8 

9    Methods. We studied uptake of gonorrhea and chlamydia testing among Chinese 
10   MSM (N=431) in a multi-site randomized controlled trial (RCT) (December 2018 to 
11   January 2019). We collected socio-demographics, relevant medical and sexual history, 
12   and disclosure of sexual behavior (outness). Drawing data from the RCT, we estimated 
13   the decision to test and test choice, and the extent to which disclosure plays a role in 
14 decision-making. 
15 

16    Results. Among 431 MSM, mean age was 28 years (SD=7.10) and 65% were out 
17  to someone. MSM who indicated versatile sexual behavior and were out to someone had 
18   a 26.8% (95%CI=6.1, 47.5) increased likelihood for selecting the rectal test vs the ure- 
19    thral test, compared to those versatile and not out.  Versatile MSM out to their health 
20   provider outside of the study context had a 29.4% (95%CI=6.3, 52.6) greater likelihood 
21   for selecting the rectal STI test vs the urethral test, compared to versatile MSM not out 
22 to their health provider. 
23 

24  Conclusions. Sexual behavior and outness may affect gonorrhea and chlamydia test- 
25  ing provision. Apart from clinicians, community-based efforts may reduce stigma-based 
26 barriers to testing. 
27 

28 Keywords. MSM; Sexual Health; Sexual Behavior Disclosure; China 
 
 
 

29 Background 
 

30 Men who have sex with men (MSM) globally have a high burden of curable sexually 

31    transmitted infections (STIs) [1].  The World  Health Organization (WHO)  estimates 
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32    that there are annually 131 million and 78 million new cases of Chlamydia trachomatis 

33    and Neisseria gonorrhoeae,  respectively [2].   Among MSM worldwide,  gonorrhea  and 

34   chlamydia are the two most common bacterial STIs [3]. The WHO recommends MSM 

35 receive regular gonorrhoea and chlamydia testing [4]. 

36 The risk of contracting STIs can vary with sexual behaviors [5]. There are a variety 

37    of ways MSM engage in intercourse, some related to preference and some not. Some- 

38  times the reason for sexual positioning is strategic e.g. seropostioning [6, 7]. Some MSM 

39   prefer to engage in receptive anal intercourse (top), others prefer insertive anal inter- 

40   course (bottom) and some enjoy all types of intercourse (versatile) [8, 9]. A preference 

41  for receptive anal intercourse is associated with increased likelihood of a gonorrhea and 

42    chlamydia infection [5].  MSM do not frequently receive rectal STI testing because of 

43  several barriers, including: stigma, shame, fear of invasive sampling, confidentiality con- 

44  cerns and clinician’s time pressures [10]. Thus, both clinician and patient factors are key 

45   to rectal STI testing. While clinician factors are important, we center on patient factors 

46   because: 1) Self-testing and self-collection now allow rectal testing at home, prior to 

47   seeing a clinician [11, 12]. We note that self-testing also happens in clinical settings [12]. 

48  Moreover, home-based self testing has had several innovations, such as internet-based 

49  testing which obviates the need to see a clinician [13] and social entrepreneurship mod- 

50  els that promote self-testing [14]; 2) Substantial heterogeneity in MSM preferences may 

51  drive rectal test uptake [15] along with a range of unaccounted factors such as disclosure 

52    of sexual behavior (outness); 3) The broader randomized controlled trial (RCT) from 

53   which we drew data provided a unique context where all providers were offered rectal 

54   testing, allowing us to observe differences in MSM rectal STI uptake [16]. Within these 

55 factors, the main barrier for testing is lack of disclosure [17, 18]. If MSM are unwilling 

56   to disclose their sexual behavior, the likelihood of getting tested is low [19]. We explore 

57 the relationship between outness and rectal STI testing. 
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58 The objectives of the study were to assess if MSM are more likely to select the 

59  gonorrhea and chlamydia test most representative of their sexual behavior, compared to 

60    a test less representative of their behavior; and if outness is related to the decision to 

61   select a rectal vs urethral test. Research on MSM sexual behavior does not often account 

62   for patient factors. Our study may shed light on how sexual behavior and outness may 

63 affect gonorrhea and chlamydia test provision, improving MSM STI testing efforts. 
 
 
 

64 Methods 
 
 

65 Study Design and Participants 
 

66 We conducted an RCT to improve on STI testing rates in MSM from December 

67   2018 - January 2019 in China [20]. This RCT is henceforth referred to the parent RCT, 

68    from which we drew data to evaluate how outness can affect STI test uptake.  The 

69    parent RCT was conducted in Guangzhou at two sites, and Beijing in a single site.  All 

70   RCT sites provided free HIV testing and were administered by MSM community-based 

71   organizations. Sites were selected based on MSM input, provided free HIV and syphilis 

72    testing for MSM and had capacity to deliver STI testing services during the study 

73    period. All sites were staffed with a mix of MSM volunteers, nurses and public health 

74  staff, with no physicians. Blood draws, testing, results reporting and test follow-up were 

75    handled by site-based staff.  Sites followed similar procedures.  Our inclusion criteria 

76    was that subjects were assigned male sex at birth and identified as male, ≥ 16 years of 

77   age, reported anal intercourse with other men, did not have a gonorrhea and chlamydia 

78    test in the past year, did not previously participate in the study and were willing to 

79    provide a mobile number or WeChat ID (popular Chinese mobile application) for STI 

80 results notification. The study was approved by the Human Subjects Committee at the 

81  University of North Carolina at Chapel Hill (IRB 18-2142), Southern Medical University 
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82   Dermatology Hospital (China) and Yale University. The parent RCT [20] was registered 

83  on ClinicalTrials.gov (NCT03741725). Written informed consent was obtained from all 

84 participants. 
 

 

85 Procedures 
 

86 All testing sites offered gonorrhea and chlamydia tests to MSM waiting for free HIV 

87  and syphilis testing. After a short introduction to the gonorrhea and chlamydia test, par- 

88  ticipants decided whether to receive testing. After obtaining informed consent, we con- 

89  ducted patient interviews (survey instrument in supplement) from all men approached 

90  about a gonorrhea and chlamydia test, even if they declined testing. MSM were surveyed 

91    about their sexual history, STI testing history, sexual behavior and sociodemographic 

92    variables.  MSM were offered gonorrhea and chlamydia tests and were given a choice 

93    to get tested either at rectal or urethral sites but not both, because of limits to free 

94   testing at the clinics.  While guidelines generally suggest triple site testing (urethral, 

95  rectal, pharyngeal), [21, 22] this is not always possible in resource limited settings, such 

96   as our study.  We thus provide implications generalizable to other resource-scarce set- 

97    tings. With MSM limited to a single test, we have the opportunity to understand the 

98  relationship between disclosure of sexual behavior and test choice. MSM were told that 

99   the urethral test was appropriate for those preferring insertive anal intercourse, while 

100  the rectal test was for those preferring receptive anal intercourse—given that gonorrhea 

101  and chlamydia infections can be site-specific [23]. There was no unique choice specific 

102    to versatile behavior.  MSM could select to receive both tests but would have to pay 

103    150RMB (USD 21).  Men were told that their information would be kept confidential 

104  and gonorrhea and chlamydia test results sent after a week. Program organizers updated 

105  respondents of test results through WeChat. HIV, syphilis and gonorrhea and chlamydia 

106    tests were conducted in the clinic and the results recorded. Participants with positive 
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107  test results were counselled and directed to hospital resources to receive paid treatment 

108   and follow-up care. Due to resource limitations, we were not able to pay for participant 

109   treatment, but note that Chinese STI treatment is relatively affordable [24]. These tests 

110   would likely not have been done if the study had not happened, as Chinese MSM have 

111   low gonorrhea and chlamydia testing rates [15]. Our parent RCT increased gonorrhea 

112   and chlamydia testing rates and reduced cost, with the control being the community 

113 standard of care [20]. 

114 The question on disclosure was as follows: ”In the past, have you told anyone about 

115    your sexuality or sexual history with men?” The following options were provided:  (1) 

116    ”Yes, my long-term female partner/wife”; (2) ”Yes, my family members”; (3) ”Yes, my 

117    friends”; (4) ”Yes, my healthcare providers”; (5) ”No one”. Options four and five were 

118    coded as binary variables to detail sexual behavior disclosure to health providers and 

119   non-specific disclosure respectively. Option five captures disclosure in a non-specific 

120  sense i.e. anyone and is associated with improved health outcomes [25, 26]. Option four 

121  indicates disclosure to health providers, which is key to receiving appropriate healthcare 

122  [27], more so than the other group-specific disclosure options. For example, men out to 

123    their healthcare provider are more likely to get HIV testing compared to those out  to 

124   their family [28]. Although participants attended a specialized MSM testing clinic, this 

125   does not reflect their disclosure to their primary care or other health providers. There 

126 is significant stigma around MSM sexual behavior in China [29] and thus men may be 

127    comfortable going to an MSM-centric health provider, yet not be out to their primary 

128   health provider. For example, while men were out within the context of the health clinic 

129   in the study, 35% were not out to anyone and 80% were not out to their primary health 

130   provider.  Given the high rates of non-disclosure outside the testing clinic, we suggest 

131 that broader non-disclosure may affect in-study outcomes. 
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132 Statistical analysis 
 

133 To analyze study data we used inferential statistical methods. First, a probit model 

134   with sample selection was used to assess the relationship between receiving a rectal 

135    STI test and various sexual behaviors (receptive, insertive, versatile). Then, we used a 

136  probit model with sample selection to assess the relationship between receiving a rectal 

137     STI and sexual behavior disclosure/outness (non-specific disclosure, disclosure to health 

138  provider). We used STATA 13.0 [30]. All models included demographics, socioeconomic 

139  measures and sexual history as controls. Further information about statistical methods 

140 is in supplement. P<0.05 was considered significant. 
 
 
 

141 Results 
 

142 INSERT TABLE 1 HERE 

 

143 We approached 431 men intending to test for HIV and syphilis.  After exclusion 

144   criteria and decision to participate, 301 men were enrolled and STI test uptake was 

145   40%. Seven men chose to get both tests and were dropped from the analysis. As we are 

146   exploring whether sexual behavior is related to the choice of rectal over urethral testing, 

147   those who took both tests were not a focus of our analysis. Forty four % (50/114) chose 

148  the rectal gonorrhea and chlamydia test and 56% (64/114) picked the urethral gonorrhea 

149 and chlamydia test. Among the RCT participants, 35% (187/288) had disclosed sexual 

150  behavior to someone (non-specific disclosure) and 21% (59/288) of men had disclosed 

151   sexual behavior to their health provider.  Five MSM were diagnosed with gonorrhea 

152     (urethral - two,  rectal - three) and 19 with chlamydia (urethral - six, rectal - 13).   We 
 

153 present descriptive statistics in Table 1. 

 
 

154 INSERT TABLE 2 HERE 

 
 

155 INSERT TABLE 3 HERE 
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156 INSERT TABLE 4 HERE 
 
 

157 Using three separate models, we  explored if MSM made a test choice in line with 

158    their indicated sexual behavior.  Table 2 indicated that receptive sexual behavior was 

159  associated with 45.2% (95%CI=33.8, 56.5) increased likelihood for selecting a rectal test. 

160  Insertive sexual behavior was related to 51.1% (95%CI=-58.7, -43.5) decreased likelihood 

161     for  selecting  the rectal test. Finally,  versatile sexual behavior was not significantly 

162    associated with selecting a rectal test, possibly indicating that versatile MSM have no 

163 preference for a rectal gonorrhea and chlamydia test. 

164 We then explored disclosure and likelihood to select the rectal gonorrhea and chlamy- 

165  dia test. Table 3 indicated that there was no significant relationship between non-specific 

166   disclosure or disclosure to one’s health provider, and selecting a rectal gonorrhea and 

167   chlamydia test. Table 4 indicated that, for versatile MSM, non-specific disclosure was 

168    associated with a 26.8% (95%CI=6.1, 47.5) increased likelihood of selecting the rectal 

169   gonorrhea and chlamydia test, compared to the urethral test. We also found that for ver- 

170  satile MSM, disclosure to one’s health provider was associated with a 29.4% (95%CI=6.3, 

171  52.6) greater likelihood for selecting the rectal gonorrhea and chlamydia test, compared 

172    to the urethral test. These results were visualized in Figure 1, focusing on the interac- 

173  tion effects between disclosure and versatile sexual behavior. While being versatile alone 

174   was not significantly associated with rectal test uptake, once non-specific disclosure or 

175 disclosure to health providers comes into the picture, the model suggested a large and 

176  significant increase in rectal test uptake. Note that this was a marginal effect, controlling 

177 for sociodemographics, sexual history and medical history relevant to STI testing. 
 
 

178 INSERT FIGURE 1 HERE 
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179 Discussion 
 

180 We first demonstrated that MSM selected tests in line with their preferred sexual 

181    behavior.  We then indicated that versatile MSM out to a non-specific individual or 

182   one’s health provider (outside the study context) had increased likelihood for selecting 

183    the rectal gonorrhea and chlamydia test, compared to the urethral test.  Our findings 

184   are in line with past research and reinforce the need to screen MSM for STIs through a 

185   full scope of transmission routes, ensuring no STIs are undiagnosed. We detailed how 

186  patient factors such as sexual behavior and outness may affect gonorrhea and chlamydia 

187 test provision in a clinical setting. 

188 Many MSM in our sample with indications for rectal STI testing did not receive 

189    it.  This is consistent with research in China and globally.  A China-based study found 

190   a higher prevalence of rectal chlamydia infection (24.4%) compared to urethral infec- 

191   tion (5.3%) [31]. Similar findings were indicated in several other studies, where rectal 

192   prevalence of STIs was greater than the urethral prevalence [32, 33, 34]. Other global 

193  studies indicated similar findings. Among asymptomatic men screened for chlamydia, 

194    9.8% were positive for rectal infection vs 2.3% for a urethral infection.  However,  the 

195  same study reported higher prevalence of urethral gonorrhea (5.0%) vs rectal gonorrhea 

196    (3.0%)[22].  Other studies indicated higher rates of rectal STI infections compared to 

197   urethral infections [35, 36]. Rectal STIs were associated with an increased risk for HIV 

198  seroconversion [37]. A retrospective MSM cohort study found that greater than two prior 

199  rectal gonorrhea or chlamydia infections were associated with eight times greater risk of 

200  HIV conversion [38]. Our findings indicated there could be many missed infections 

201 and underestimation of STI prevalence. Undetected and consequently untreated 

202    cases may exacerbate the Chinese MSM STI epidemic [39].  We extended previous re- 

203    search suggesting the importance of rectal STI testing in MSM. MSM in marginalized 

204 contexts and resource limited settings may need to receive a combined rectal, urethral 
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205  and pharyngeal gonorrhea and chlamydia test, as pharyngeal gonorrhea and chlamydia 

206  testing is also recommended for MSM [40]. However, when resources are scarce, as per 

207   our study, stigma-free settings may allow for providing a single test most appropriate to 

208 sexual behavior. 

209 Finally we found that MSM who had disclosed their sexual behavior to someone 

210 (non-specific disclosure) or their healthcare provider (outside the study context) were 

211   more likely to select rectal STI testing compared to urethral testing. Past China research 

212  indicated that larger disclosure networks were associated with greater propensity of HIV 

213  testing [28, 18]. Increased probability of never testing for HIV or syphilis was associated 

214   with non-disclosure to anyone or health professionals [41, 42]. The odds of disclosure 

215 to a healthcare professional was greater for MSM who had received an STI or HIV test 

216    [43].  In global literature, disclosure to healthcare providers was associated with HIV 

217 and STI testing among young MSM [44]. Closeted MSM were less likely to have tested 

218    for HIV compared to out MSM [45, 27].  Being completely out or even disclosure to a 

219   healthcare provider is clearly key to receiving STI and HIV testing, as Chinese MSM 

220  often express fear of being ostracized because of their sexual behavior, a common barrier 

221   preventing testing [46]. When MSM are given a choice between a rectal or urethral test, 

222 it is possible that patient factors affect test selection decision. We extend the literature 

223 to suggest that disclosure can improve testing outcomes. 
 

 

224 Limitations 
 

225 This work has limitations. First, other unmeasured factors, such as knowledge levels 

226    about STIs and site of STI symptom (urethral or rectal), may have driven selection of 

227   the urethral gonorrhea and chlamydia test. We partially addressed this by controlling 

228   for previous HIV test, HIV test frequency, and possible STI symptoms in estimating 

229 the decision to test, but not the choice between the tests (since these measures are not 
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230    site specific).  We  also conducted our analysis including education level as a  control, 

231 but excluded it from the final analysis due to near-colinearity with income. We did not 

232   consider how the psychological effects of testing would affect results. STI testing can be 

233  viewed as a form of commitment in a relationship [47] or cause significant distress [48]. 

234  Further work can model this through a survey item or qualitative techniques. Second, the 

235   gonorrhea and chlamydia test RCT was conducted at sites catered to MSM STI testing. 

236  Such site selection may have limited analysis to MSM connected with community-based 

237  organizations and already interested in HIV testing [49]. Despite limited generalizability 

238    to hospitals and other provider settings, our results remain relevant since specialized 

239   community MSM clinics remain major providers of testing in China [50] and globally 

240   [51] where patient factors drive health outcomes. As participants would have to pay an 

241    additional amount to take both tests, it could be that some selected a single test due 

242    to lack of funds.  We  utilized income as a control to account for this concern.  Due  to 

243  resource limitations, we were unable to offer rectal and urethral testing to all participants 

244  and then determine the number of mismatches between a positive test at a particular site 

245   and sexual behavior (e.g. MSM reporting insertive sexual behavior but with a positive 

246 rectal test). Future research will incorporate such a study design. 
 
 
 

247 Conclusion 
 

248 Greater efforts are needed to ensure that patient factors do not adversely affect MSM 

249    testing outcomes.  Sexual behavior and outness may affect gonorrhea and  chlamydia 

250   testing provision. Apart from clinicians, community-based efforts may reduce stigma- 

251 based barriers to testing. 
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458   Figure Legends 
 

459 Probability of selecting a rectal gonorrhea and chlamydia test as a function of outness, 

460    for MSM preferring versatile sexual behavior.  (Predicted probabilities shown,  based 

461   on marginal effects estimated by respective models (accounting for selection) and the 

462   population sample) 
 
 
 

463  Supplement 
 
 

464 Study design 
 

465 The parent RCT was designed to evaluate the comparative effectiveness of Pay-it- 

466   Forward and Pay-what-you-Want against the standard of care for increasing gonorrhea 

467   and chlamydia test uptake in MSM. Pay-it-forward (PIF) consists of telling participants 

468    that their test was paid for by another MSM and asking the participant how much 

469    they would like to contribute to the next participant.[52] Pay-what-you-Want (PW) is 

470   a pricing strategy where consumers select a desired amount for a particular product or 

471 service.[53] In a solely monetary sense, PW is similar to PIF pricing where consumers 

472    select the price for a good or service.  However, PW and PIF vary socially.  In PW, the 
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473  consumer pays for themselves, while in PIF, the consumer pays for someone else. Com- 

474   paring PW and PIF can provide insight on whether participants are engaging in testing 

475 solely because it is free or if there are community-based effects of altruism involved. 

476 Participants were randomly assigned into clusters within the study arms. A cluster 

477    is a group of ten eligible men who arrived one after another at the study sites and 

478     decided to participate. Cluster randomization was utilized to minimize intervention 

479    contamination to account for MSM who turned up in pairs and to simplify  processes 

480   undertaken by site staff. MSM in the same cluster were collectively assigned to the same 

481    study arm.  Similarly, those who arrived with partners were placed in the same study 

482    arm. RCT randomization sequence was designed through STATA 15. For the PIF  arm, 

483  participants were told the experiment was for promoting gonorrhea and chlamydia test 

484    uptake and that the standard price of a gonorrhea and chlamydia test was 150RMB 

485   (US$22). They were offered a free test and told it was paid for by another MSM. In the 

486   PW introduction, MSM were told the standard gonorrhea and chlamydia test price was 

487    150RMB (US$22).   MSM were told that they could first receive a free gonorrhea and 

488   chlamydia test and then decide the amount to pay. Participants were told that payment 

489 and receiving a gonorrhea and chlamydia test was voluntary and the payment amount 

490   was up to the participant. MSM assigned to the SOC arm received the same gonorrhea 

491    and chlamydia test information through a pamphlet and no further details.  Those in 

492   the SOC arm were told that the standard price of the gonorrhea and chlamydia test was 

493    150RMB (US$22).  101 were allocated to the PIF arm, 100 to the PW arm and 100  to 

494   the SOC arm across the three testing sites. Within the RCT, gonorrhea and chlamydia 

495 test uptake was 56%, 46%, and 18% respectively. 
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496 Model specification 
 

497 A significant concern in our analysis was the possibility of selection bias. Those who 

498   did not want the gonorrhea and chlamydia test may be different from men who received 

499  the gonorrhea and chlamydia test. This issue is prevalent in most testing environments. 

500   Selection of gonorrhea and chlamydia test would lead to invalid tests of our research 

501   questions if the factors responsible for the decision of taking the test are also related to 

502  our main variables of interest. We overcame this problem by using random assignment 

503    as an instrument.  We  applied a probit model with sample selection (an extension  of 

504  the Heckman selection model for outcomes that are binary rather than continuous) [54]. 

505    We model the decision to take the test and the subsequent test choice.  Test uptake 

506  (selection stage) was operationalized as a dichotomous variable indicating whether men 

507    had selected the gonorrhea and chlamydia test. In the outcome stage,  our variable 

508   of interest was choice of rectal gonorrhea and chlamydia test.  Standard errors were 

509  calculated with a jackknife estimator, using 30 jackknife samples that accounted for the 

510    study design.  The first-stage model applies a probit model to represent a measure of 

511    the propensity of a participant to choose a gonorrhea and chlamydia test on the basis 

512   of factors believed to be related to the decision to test. The first model’s assessment of 

513   the probability of the gonorrhea and chlamydia test choice is then applied in the second 

514 stage to adjust the estimates produced from a probit model to account for the effect of 

515   selection bias. To effectively use this approach, we had to develop an understanding not 

516   only of factors that influenced selection of the rectal gonorrhea and chlamydia test but 

517   also of factors that affected the decision to engage in the gonorrhea and chlamydia test 

518 uptake. Formally, we can write the two models as follows: 
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519   where Y1* represents the decision to test and Y2* represents the decision to select the

 

520   rectal gonorrhea and chlamydia test as unobserved latent variables. Z is  the  set of 

521   instruments used to adjust for selection, W is the set of variables of interest for which we 

522   wish to infer the effect on the outcome Y2, and X is the set of controls for the outcome 

523    model.  Z were included in the selection stage but not the outcome stage:  Whether 

524   participant had experienced STI symptoms prior to the gonorrhea and chlamydia test, 

525   Previous HIV test, HIV test frequency, Site, Arm. These variables likely influenced test 

526   uptake but not gonorrhea and chlamydia test choice and were generally not associated 

527    with gonorrhea and chlamydia test choice.  W:  Insertive, Receptive, Versatile, Out to 

528   anyone, Out to health provider.  Inclusion of W was dependent on the hypothesis of 

529   interest. X: Age, Income, Number of male partners in last three months, Frequency of 

530 condomless anal intercourse. 

531 Given the relatively small number of participants both versatile and out, we were 

532    limited in the number of controls to include. We  thus did not include controls  co- 

533    linear  with  reported variables (e.g. marital status, education). Regarding  the STI 

534    symptoms variables,  participants were not asked where on the body symptoms were 

535    observed, just whether they had symptoms.  Thus, the symptoms variable may  affect 

536   test uptake but not rectal gonorrhea and chlamydia test choice, perhaps indicative of a 

537    strong instrument. The Arm variable varies the attractiveness of testing, but does not 

538   affect rectal gonorrhea and chlamydia test choice, perhaps indicating its strength as an 

539 instrument. 



 

 
Table 1 Participants characteristics 

 

Variable Mean (SD) 
 

Age 28.10 (7.10) 

Number of male partners last three months 2.30 (2.98) 
 

% 
 

Gonorrhea test site 

-rectal 43.9 

-urethal 56.1 

n=114 

Sexual behavior 

-receptive 31.8 

-insertive 37.8 

-versatile 30.4 

n=283 

 
Yearly income, $ 

-< 88.2690  11.5 

-2690.88- 5381.64 9.0 

-5381.64- 8,969.40 14.9 

-8969.40 - 14351.04 26.4 

->14351.04 38.2 

n=288 

 
Experienced STI symptoms 

-no 11.2 

-yes 88.8 

n=285 

HIV test frequency 

-<once every two years 16.9 

-once a year 23.0 

-once every six months 28.1 

-once every three months 26.3 

-monthly 5.8 

n=278 

Previous HIV test 

-no 9.0 

-yes 91.0 

n=288 

 
Frequency of condomless anal intercourse last three months 

-0% condom use 6.0 

-<50% condom use 10.3 

->50% condom use 29.5 

-100% condom use 54.3 

n=234 

Out to someone (Non-specific disclosure) 

-no 35.1 

-yes 64.9 

n=288 

Out to health provider (Disclosure to health provider) 

-no 79.5 

-yes 20.5 

n=288 

Gonorrhea test result 

-negative 98.3 

-positive 1.7 

n=114 

Chlamydia test result 

-negative 93.7 

-positive 6.3 

24n=114 
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Table 2 Multivariate analyses of MSM propensity to select the rectal test compared to the urethral test, in line with sexual behavior 

Variable Marginal Effects (95% CI) P Marginal Effects (95% CI) P Marginal Effects (95% CI) 

Sexual behavior Receptive  Insertive  Versatile 

Dependent variable: rectal test      

Insertive - - -0.51 (-0.59, -0.44) < .001 - 

Receptive 0.45 (0.34, 0.57) < .001 - - - 

Versatile - - - - 0.006 (-0.18, 0.19) 

Age 0.006 (-0.001, 0.013) .12 0.004 (-0.009, 0.018) .52 0.003 (-0.012, 0.019) 

Income 0.012 (-0.036, 0.060) .64 0.050 (-0.027, 0.128) .2 0.05 (-0.05, 0.14) 

Number of male partners last three months -0.022 (-0.042, -0.001) .04 -0.019 (-0.035, -0.002) .03 -0.01 (-0.04, 0.01) 

Frequency of condomless anal intercourse last 

three months 

 
0.12 (-0.031, 0.28) 

 
.12 

 
0.37 (0.17, 0.57) 

 
< .001 

 
0.26 (-0.13, 0.65) 

Non-specific disclosure -0.08 (-0.19, 0.03) .16 -0.093 (-0.34, 0.15) .46 0.12 (-0.1, 0.33) 

Disclosure to health provider 0.04 (-0.11, 0.18) .6 -0.041 (-0.29, 0.20) .74 -0.046 (-0.29, 0.20) 

N 85  85  85 

Predicted mean for receiving a rectal test 0.33  0.41  0.32 

Note: Marginal effects of probit with sample selection (outcome equation results shown). Confidence interval (CI) estimated using jackknife with clustering by  

sites and within-site groups. Receptive: Compared to MSM not indicating the receptive role, MSM indicating the receptive role are more likely to select the rectal 

gonorrhea and chlamydia test, compared to the urethral test; Insertive: Compared to MSM not indicating the insertive role, MSM indicating the insertive role are 

less likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Versatile: Compared to MSM not indicating the versatile role, MSM 

indicating the versatile role have no gonorrhea and chlamydia test preference. 
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Table 3 Multivariate analyses of MSM propensity to select the rectal test compared to the urethral test, in line with non-specific disclosure 

and disclosure to health provider 

Variable Marginal Effects (95% CI) P Marginal Effects (95% CI) P 

Type of disclosure Non-specific disclosure  Disclosure to health provider  

Dependent variable: rectal test     

Insertive - - - - 

Receptive 0.58 (0.5, 0.66) < .001 0.58 (0.53, 0.64) < .001 

Versatile 0.26 (-0.23, 0.78) 0.29 0.26 (0.12, 0.41) < .001 

Age 0.01 (-0.01, 0.02) .45 0.01 (-0.01, 0.02) .35 

Income 0.03 (-0.04, 0.1) .47 0.02 (-0.04, 0.08) .54 

Number of male partners last three months -0.02 (-0.1, 0.05) .51 -0.03 (-0.06, 0.002) .07 

Frequency of condomless anal intercourse last 

three months 

 
0.23 (0.06, 0.4) 

 
.01 

 
0.23 (0.1, 0.36) 

 
.001 

Non-specific disclosure -0.08 (-0.32, 0.15) .49 - - 

Disclosure to health provider - - -0.04 (-0.25, 0.17) .72 

N 85  85  

Predicted mean for receiving a rectal test 0.4  0.41  

Note: Marginal effects of probit with sample selection (outcome equation results shown). Confidence interval (CI) estimated using jackknife 

with clustering by sites and within-site groups. Non-specific disclosure: Compared to those not out to anyone, those out to someone are 

more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Disclosure to health provider: Compared to  

those not out to their health provider, those out to their health provider are more likely to select the rectal gonorrhea and chlamydia test, 

compared to the urethral test. 
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Table 4 Multivariate analyses of versatile MSM propensity to select the rectal test compared to the urethral test, in line with non- 

specific disclosure and disclosure to health provider 

Variable Marginal Effects (95% CI) P Marginal Effects (95% CI) P 

Type of disclosure Non-specific disclosure  Disclosure to health provider  

Dependent variable: rectal test     

Insertive - - - - 

Receptive 0.61 (0.52, 0.70) < .001 0.56 (0.46, 0.67) < .001 

Versatile 0.36 (0.23, 0.48) < .001 0.15 (0.03, 0.26)  .01 

Age 0.004 (-0.01, 0.01) .46 0.005 (0.001, 0.01) .01 

Income 0.03 (-0.02, 0.08) .24 0.02 (-0.02, 0.05) .39 

Number of male partners last three months -0.03 (-0.06, 0.003) .08 -0.03 (-0.05, -0.01) .01 

Frequency of condomless anal intercourse last 

three months 

 
0.2 (0.09, 0.32) 

 
.001 

 
0.19 (0.05, 0.33) 

 
.01 

Non-specific disclosure -0.2 (-0.36, -0.05) .01 - - 

Versatile*non-specific disclosure 0.27 (0.06, 0.48) .01 - - 

Disclosure to health provider - - -0.16 (-0.29, -0.04) .01 

Versatile*disclosure to health provider - - 0.29 (0.06, 0.53) .01 

N 85  85  

Predicted mean for receiving a rectal test 0.41  0.39  

Note: Marginal effects of probit with sample selection (outcome equation results shown). Confidence interval (CI) estimated using 

jackknife with clustering by sites and within-site groups. Non-specific disclosure: Compared to versatile MSM not out to someone, 

versatile MSM who are out to someone (disclosed sexual identity) are more likely to select the rectal gonorrhea and chlamydia test, 

compared to the urethral test; Disclosure to health provider: Compared to versatile MSM not out to their health provider, versatile 

MSM out to their health provider are more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test. 
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Table 1S Outness, Sexual Behavior and Gonorrhea and Chlamydia Test Choice Among Chinese MSM 

Variable Coefficients (95% CI) P Coefficients (95% CI) P Coefficients (95% CI) P Coefficients (95% CI) P Coefficients (95% CI) P Coefficients (95% CI) P Coefficients (95% CI) P 

 Receptive  Insertive  Versatile  Non-specific disclosure  Disclosure to health provider  Versatile MSM-Non-specific disclosure  Versatile MSM-Disclosure to health provider  

Outcome stage. Dependent variable: rectal test 
Insertive 

 
- 

 
- 

 
-2.12 (-3.58, -0.82) 

 
.003 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

 
- 

Receptive 1.98 (0.94, 3.03)  .001 - - - - 3.04 (-2.79, 8.87) .29 3.13 (1.7, 4.56) < .001 3.3 (2.11, 4.48) < .001 3.24 (1.64, 4.85) .04 

Versatile - - - - 0.02 (-0.55, 0.6) .95 1.38 (0.18, 2.58) .03 1.41 (0.24, 2.57) .02 1.92 (1.13, 2.71) < .001 0.86 (0.02, 1.69) < .001 

Age 0.03 (-0.01, 0.06) .09 0.02 (-0.04, 0.08) .55 0.01 (-0.04, 0.06) .71 0.03 (-0.04, 0.09) .42 0.031 (-0.04, 0.1) .38 0.02 (-0.04, 0.08) .47 0.03 (0.01, 0.06) .02 

Income 0.05 (-0.17, 0.28) .66 0.22 (-0.2, 0.64) .3 0.13 (-0.15, 0.42) .34 0.13 (-0.4, 0.67) .61 0.11 (-0.26, 0.47) .56 0.26 (-0.13, 0.46) .34 0.09 (-0.14, 0.32) .42 

Number of male partners last three months -0.1 (-0.2, 0.01) .07 -0.08 (-0.16, -0.002) .04 -0.04 (-0.11, 0.03) .27 -0.13 (-0.75, 0.5) .69 -0.15 (-0.33, 0.03) .1 -0.14 (-0.32, 0.04) .12 -0.17 (-0.36, 0.01) .06 

Frequency of condomless anal intercourse last three months 0.56 (-0.22, 1.31) .15 1.6 (0.38, 2.82) .01 0.76 (-0.29, 1.81) .15 1.2 (-0.89, 3.33) .25 1.22 (0.38, 2.06) .01 1.09 (0.35, 1.83) .01 1.08 (-0.1, 2.07) .03 

Non-specific disclosure -0.34 (-0.88, 0.19) .2 -0.4 (-1.65, 0.85) .52 0.35 (-0.28, 0.98) .27 -0.44 (-1.54, 0.66) .42 - - -1.09 (-1.96, -0.22) .02 - - 

Versatile*non-specific disclosure - - - - - - - - - - 1.45 (0.29, 2.61) .02 - - 

Disclosure to health provider 0.17 (-0.52, 0.89) .62 -0.18 (-1.32, 0.97) .76 0.13 (-0.62, 0.89) .72 - - -0.21 (-1.45, 1.03) .73 - - -0.95 (-1.67, -0.23) .01 

Versatile*disclosure to health provider - - - - - - - - - - - - 1.7 (0.37, 3.04) .02 

Selection stage. Dependent variable: test uptake 

Insertive 

 

- 

 

- 

 

-0.08 (-0.44, 0.28) 

 

.67 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

Receptive 0.03 (-0.31, 0.38) .85 - - - - 0.06 (-0.36, 0.49) .76 0.06 (-0.33, 0.46) .76 0.057 (-0.35, 0.46) .77 0.05 (-0.32, 0.43) .77 

Versatile - - - - 0.56 (-0.15, 1.27) .78 0.09 (-0.33, 0.52) .65 0.07 (-0.36, 0.5) .73 0.3 (-0.34, 0.94) .34 -0.08 (-0.56, 0.41) .75 

Age 0.03 (0.002, 0.06) .04 0.03 (-0.002, 0.07) .06 0.03 (-0.003, 0.07) .07 0.03 (-0.001, 0.07) .06 0.03 (-0.01, 0.07) .1 0.03 (-0.003, 0.06) .07 0.03 (-0.01, 0.06) .1 

Income -0.16 (-0.32, 0.003) .05 -0.16 (-0.34, 0.02) .08 -0.16 (-0.34, 0.02) .08 -0.16 (-0.33, 0.02) .08 -0.15 (-0.32, 0.03) .1 -0.14 (-0.32, 0.03) .1 -0.14 (-0.31, 0.02) .09 

Number of male partners last three months 0.05 (-0.07, 0.17) .38 0.06 (-0.07, 0.18) .36 0.05 (-0.07, 0.17) .36 0.06 (-0.07, 0.18) .35 0.06 (-0.07, 0.18) .35 0.06 (-0.07, 0.18) .37 0.06 (-0.06, 0.17) .34 

Frequency of condomless anal intercourse last three months -0.41 (-1.56, 0.73) .46 -0.43 (-1.57, 0.7) .44 -0.42 (-1.53, 0.7) .45 -0.41 (-1.56, 0.73) .47 -0.42 (-1.53, 0.68) .44 -0.41 (-1.7, 0.89) .53 -0.41 (-1.62, 0.81) .5 

HIV test frequency -0.01 (-0.21, 0.19) .94 -0.004 (-0.23, 0.22) .97 -0.003 (-0.24, 0.23) .98 -0.000 (-0.22, 0.22) 1 -0.003 (-0.22, 0.21) .98 -0.009 (-0.22, 0.21) .93 0.003 (-0.21, 0.22) 1 

Previous HIV test 1.01 (0.37, 1.65) .003 1.03 (0.38, 1.67) .003 1.04 (0.41, 1.68) .002 1.04 (0.38, 1.7) .003 0.97 (0.36, 1.59) .003 1.12 (0.5, 1.73) .001 0.96 (0.33, 1.59) .004 

Possible STI Symptoms 0.60 (-0.03, 1.23) .06 0.6 (-0.09, 1.28) .09 0.56 (-0.15, 1.27) .12 0.62 (-0.05, 1.28) .07 0.62 (-0.07, 1.3) .07 0.63 (-0.06, 1.32) .07 0.63 (-0.04, 1.3) .07 

Non-specific disclosure 0.22 (0.19, 0.63) .28 - - 0.24 (-0.23, 0.7) .31 0.27 (-0.19, 0.73) .24 - - 0.09 (-0.52, 0.7) .76 - - 

Versatile*non-specific disclosure - - - - - - - - - - 0.62 (-0.67, 1.9) .33 - - 

Disclosure to health provider 0.19 (-0.28, 0.66) .42 0.11 (-0.45, 0.66) .7 0.11 (-0.43, 0.64) .68 - - 0.21 (-0.33, 0.75) .43 - - 0.06 (-0.56, 0.68) .85 

Versatile*disclosure to health provider - - - - - - - - - - - - 0.61 (-1.03, 2.25) .45 

Site 
-site 2 

 
-0.61 (-1.18, -0.03) 

 
.04 

 
-0.69 (-1.93, 0.55) 

 
.26 

 
-0.7 (-1.93, 0.53) 

 
.25 

 
-0.68 (-1.88, 0.53) 

 
.26 

 
-0.66 (-1.85, 0.54) 

 
.27 

 
-0.68 (-1.87, 0.51) 

 
.25 

 
-0.66 (-1.56, 0.24) 

 
.14 

-site 3 -0.18 (-0.59, 0.24) .39 -0.3 (-1.45, 0.84) .6 -0.29 (-1.39, 0.82) .6 -0.28 (-1.41, 0.85) .61 -0.28 (-1.4, 0.84) .61 -0.29 (-1.4, 0.82) .6 -0.26 (-1.07, 0.56) .53 

Arm 
-pay-it-forward 

 
1.36 (0.71, 2.01) 

 
< .001 

 
1.31 (0.57, 2.04) 

 
.001 

 
1.29 (0.52, 2.05) 

 
.25 

 
1.34 (0.61, 2.06) 

 
.001 

 
1.31 (0.59, 2.04) 

 
.001 

 
1.38 (0.66, 2.09) 

 
.001 

 
1.3 (0.64, 1.97) 

 
< .001 

-pay-what you-want 0.99 (0.32, 1.68) .01 0.97 (0.18, 1.78) .02 1.02 (0.27, 1.77) .01 0.97 (0.2, 1.75) .02 0.96 (0.17, 1.76) .02 1 (0.2, 1.8) .02 0.95 (0.17, 1.737) .02 
N 85  85  85  85  85  85  85  

Note: Coefficients of probit with sample selection. Confidence interval (CI) estimated using jackknife with clustering by sites and within-site groups. Receptive: Compared to MSM not indicating the receptive role, MSM indicating the receptive role are more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Insertive: 

Compared to MSM not indicating the insertive role, MSM indicating the insertive role are less likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Versatile: Compared to MSM not indicating the versatile role, MSM indicating the versatile role have no gonorrhea and chlamydia test preference; Non-specific disclosure: 

Compared to those not out to anyone, those out to someone are more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Disclosure to health provider: Compared to those not out to their health provider, those out to their health provider are more likely to select the rectal gonorrhea and chlamydia test, compared to the 

urethral test; Versatile MSM-Non-specific disclosure: Compared to versatile MSM not out to someone, versatile MSM who are out to someone (disclosed sexual identity) are more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test; Versatile MSM-Disclosure to health provider: Compared to versatile MSM not out to their 

health provider, versatile MSM out to their health provider are more likely to select the rectal gonorrhea and chlamydia test, compared to the urethral test. 
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Supplemental Patient  Survey for Pay- It-Forward Project Date- Number: 

 

 

 

 

 

 
SOCIODEMOGRAPHICS 

A1. Age:  years 

A2. Nationality 

1.    Han Chinese 2. Other                   

A3. Current marital status: 

1.    Never married 2. Married 

3. Widowed, separated or divorced 

A4. Highest level of completed education: 

1.    Elementary 2. Middle 

3.    High school 4. Vocational college 

5. Bachelor or above 

B5. In the past 3 months, have you had condomless oral 

sex? 

1.    Yes 2. No 

B6. In the past, have you told anyone about your sexuality 

or sexual history with men? (Select all that apply) 

1. Yes, my long-term female partner/wife 

2. Yes, my family members 

3. Yes, my friends 

4. Yes, my healthcare providers 

5. No one 

CLINICAL INFORMATION 

C1. Do you have any symptoms that you are worried may 

be due to an STI? 

1.    Yes. Symptoms:   2. No 

C2. Has anyone (a friend, family member, sexual partner, 

health professional) suggested that you get tested for 

gonorrhea or chlamydia? 

1. I don’t know anything about gonorrhea or 
chlamydia 

2. I don’t want to know if I have gonorrhea or 
chlamydia 

3. I don’t need to get tested 

4. Too much of a hassle 

5. Too expensive 

6. I am worried about confidentiality 

7. I am afraid of pain/ discomfort 

8. I am embarrassed to get a sample taken 

9. I am embarrassed to get tested in front of my 

friend/partner 

10. I am afraid that my results will be positive 

11. Other    

PIF PARTICIPATION 

P1. Did you get free chlamydia and gonorrhea tests today 

through PIF? 

1.     Yes (Go to P2) 2. No (Go to P3) 

P2. If Yes, how much did you pay it  forward?    

A5. Hukou residency: 

1. Urban 2. Rural 

A6. Individual Income (RMB/month) 

1.     Yes. Relationship with you:            

C3. Have you ever tested for HIV in the past? 

1. Yes: date of last test    

2. No 

 
 

2. No 

P3. If No, why NOT? 

1. I did not want to get gonorrhea or chlamydia 

testing today 
2. I did not want to participate in PIF 

1.    0-1000 2. 1000-5000 C4. Have you ever tested for gonorrhea in the past? 
P4. What do you believe are the main benefits to 

3.    5000-10,000 4. > 10,000 RMB/month 1. Yes: date of last test    2. No participating in the PIF program? (select all that apply) 

SEXUAL HISTORY C5. Have you ever tested for chlamydia in the past? 1. Discounted GC/CT test 

B1. Have you ever had anal sex with a man? 1. Yes: date of last test    2. No 2. I can learn about my own STI status 
3. More MSM can get tested 

1. Yes 2. No 

B2. If yes, what is your role during anal sex? 

1. Mostly receptive (bottom) 

2. Half and half (versatile) 

3. Mostly insertive (top) 

B3. In the past 3 months, how many sex partners have you 

had? (Number) 

   male partners   female partners 

B4. In the past 3 months, have you had condomless anal 

sex? 

1.    Yes 2. No 

C6. Did you get tested for gonorrhea and chlamydia today? 

1.     Yes (Go to C7) 2. No (Go to C8) 

C7. If you got tested for gonorrhea and chlamydia today, 

why is the MAIN reason you got tested? (Choose ONE) 

1. Recent symptoms 

2. Recent high risk sexual behavior 

3. A friend told me to get tested 

4. A doctor or nurse told me to get tested 

5. The Pay-it-forward project 

6. Other    

C8. If you did NOT get tested for gonorrhea and 

chlamydia today, why NOT? (select all that apply) 

4. Someone has helped me, and I can help someone 

else 

5. Other    

P5. What do you believe are the main barriers to 

participating in the PIF program? (select all that apply) 

1. Difficult to understand 

2. Too much trouble 

3. I prefer to pay for my own testing 

4. I don’t want to donate money to others’  testing 

5. I am anxious that my donation is not enough 

6. Other   

7. I don’t think there are any barriers 

 

Test results HIV: Syphilis: CT: GC: 
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1.Anus 2. Urethra 3. Throat S3. Location: 

1. Yes 2. No S2. Participation in PIF: 

PRE-PARTICIPATION QUESTIONS 

S1. Here for testing: 1. Alone 2. With friend/partner 



Figures

Figure 1

a) Box plot of likelihood of selecting rectal test, by being out; b) Box plot of likelihood of selecting rectal
test, by out to health provider
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