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Abstract

Background: HIV prevalence among men who have sex with men (MSM) in China has rapidly increased in recent
years. It is suggested that MSM could be a potential bridge of HIV transmission to the general female population.
We investigated the bisexual behaviour of MSM in China through systematic review and meta-analysis.

Methods: We conducted a systematic review and meta-analyses on published peer-reviewed Chinese and English
literature during 2001-2010 according to the PRISMA guidelines. Marital status and sexual behavioural indicators of
MSM were presented graphically using forest plots. The pooled effect rates with 95% confidence intervals were
also calculated. Meta-regression analyses were performed to examine the factors associated with high
heterogeneities across the studies.

Results: Forty-three eligible articles (11 in English and 32 in Chinese) were identified. Our results showed that
17.0% (95% Cl: 15.1-19.1%) of MSM in China are currently married to a woman and 26.3% (95% Cl: 23.6-29.1%) of
MSM had female sexual partners in the last six months. The pooled estimates for condom use rate between MSM
and female sex partners was 41.4% (95% Cl: 35.5-47.5%) at the last sex act; and 25.6% (95% Cl: 23.0-28.4%) in the
last six months. The consistent condom use rates with regular, non-commercial, casual and commercial female sex
partners in the last six months were 23.3% (95% Cl: 11.25-42.1%), 39.0% (95% Cl: 28.8-50.3%) and 55.8% (95% Cl:
41.4-694%), respectively.

Conclusions: A substantial proportion of Chinese MSM is currently married or had sexual relations with a female in
the past six months. In addition, low condom usage was common between married MSM and their wives, hence
posing a higher risk of transmitting HIV. Harm-reduction programs targeting married MSM and their female
partners are necessary to curb the further spread of HIV infection to the general female population.
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Background

Although blood transfusions and injecting drug use had
historically been the dominant risk factors associated
with HIV infection in China, sexual transmission has
become the main route of HIV transmission in recent
years. Among the 48,000 (41,000-55,000) Chinese people
newly diagnosed with HIV in 2009 [1], 42.2% and 32.5%
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were due to heterosexual and homosexual transmission
respectively [1,2]. Notably, HIV prevalence among men
who have sex with men (MSM) in China had increased
rapidly from 1.4% to 5.3% between 2001-2009 [3] and
this increasing trend is likely to continue in coming
years.

The rapid increase in HIV prevalence among Chinese
MSM was probably due to many factors including the
increasing numbers of men who engage in homosexual
sex; multiple male partners; and high levels of unpro-
tected anal intercourse. A recent systematic review and
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meta-analysis study showed that just over one-third of
MSM report consistent condom use with their male sex
partners in the last six months and only 20% consis-
tently used condoms with their regular male partners
[4]. It has also been reported that sexually active Chi-
nese MSM report having an average of six to seven
male sexual partners in the last six months and 18% of
them had participated in group sex in the past 12
months [5].

Due to traditional cultural and family values, Chinese
MSM often marry to conceal their homosexuality from
family and friends. It was estimated that approximately
50-70% of MSM have had sex with females in their life-
time [6-10] and 70-90% will eventually marry [11,12].
This suggests that bisexual behaviours among Chinese
MSM are common. As they are often the only son in
their families, as a direct result of China’s one-child pol-
icy, they also face their parents’ expectation to have chil-
dren to continue the family line.

Chinese MSM tend to have low rates of condom use
with their female partners [13]. Given the rapid increase in
HIV prevalence among Chinese MSM, their bisexual
behaviours could potentially act as a bridge of HIV trans-
mission to the general population [5,9,14-16]. In this study
we conducted a systematic review of studies on bisexual
behaviours among Chinese MSM in both Chinese and
English literature to examine the extent to which bisexual
behaviour is common among Chinese MSM.

Our review, coupled with meta-analyses for specific
questions, summarised evidence of bisexual behaviours
of Chinese MSM. These included the age of MSM who
are currently married; the percentage of Chinese MSM
who had female sexual partners in last six months; the
percentage of MSM who are currently married; and the
condom usage rate among MSM with their female sexual
partners at the last sex act or in the last six months. Dif-
ferent types of partnerships, including regular, non-com-
mercial casual or commercial, were also distinguished in
our review and analysis. In comparison with a recent
published systematic review on behavioural studies
among Chinese MSM [17], this study employed a meta-
analysis approach with a strong focus on the condom use
with different types of female partners. In addition, this
study substantially extended the previous analysis to
include both English and Chinese literature. Our study
provides more detail insights and quantifiable results on
the bisexual behaviours among MSM in China.

Method

Searching strategy

Two investigators (EPFC, LZ) performed a systematic lit-
erature search for peer-reviewed studies from the follow-
ing electronic databases: PubMed, Wanfang Data, China
National Knowledge Infrastructure (CNKI) and Chinese
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Scientific Journals Fulltext Database (CQVIP), published
between 2001 and 2010. The keywords searched in the
databases were ("unprotected sex” OR “condom use” OR
“risk behaviour”) OR ("KABP [knowledge, attitudes,
beliefs and practices]” OR “behaviour”) OR ("Married”
OR “Unmarried”) OR ("female sexual partners”) AND
("homosexual” OR “MSM” OR “men who have sex with
men” OR “gay”) AND “China”. The references in the rele-
vant articles were searched manually. We limited our
search to articles published in Chinese and English only.
We followed the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines issued
in 2009 for conducting and reporting this systematic
review and meta-analysis [18].

Study selection

Studies were included if they (1) reported the percentage
of condom use (at the last sex act and/or consistent
condom use in the last six months) OR (2) reported the
percentage of MSM who had female sexual partners in
last six months, through a peer-reviewed publication of
cohort or cross-sectional study. We excluded studies in
which the target study population was specifically
money boys or MSM drug users only. Review papers,
non-peer reviewed theses, local reports, conference
abstract and presentations were excluded from this
study. The two duration types of condom use in “last
sex act” and “in last six months” were the most frequent
and standardised reported indicators in most Chinese
and English literature. Therefore consistent condom use
rates within other durations (e.g. past one, three, twelve
months or others) were also excluded. Studies which did
not report study location, time periods and sample size
were also excluded. If the study was duplicated in the
databases, studies published in Chinese or published lat-
est were excluded from this review.

Quality assessment

The quality of studies was assessed using a validated
quality assessment tool for cross-sectional studies [19].
The following seven items were assessed to calculate a
total quality score: (1) clear definition of the target
population; (2) representativity of probability sampling;
(3) sample characteristics matching the overall popula-
tion; (4) adequate response rate; (5) standardised data
collection methods; (6) reliable and valid survey mea-
sures/instruments; (7) appropriate statistical methods.
Answers were scored 0 and 1 for ‘No’ and ‘Yes’, respec-
tively. The total quality score varied between 0 and 7
(see Table 1).

Data abstraction
For all identified studies, we also extracted information
about the study: first author and year of publication,



Table 1 A summary of studies reporting bisexual behaviour among men who have sex with men in China

Study Design Sexual orientation % (n/N) Condom usage % (n/N) Quality
Score
First Study Period Study location Age Recruitment Sampling Sampling Percentage Had female Types of Condom 100% condom
author, (MM/YY) range method’ method 2 size of married partners in last female use use in last six
published (Mean) MSM six months partner® at last months
year sex act
East China
Cai GF, 06/2006-12/2006 Zhejiang 16-46  MSM Venues - 152 16.4% (25/152) 18.9% (28/148) Commercial - 33.3% (2/6) 4
2008 [26]
Chen SC, 07/2005-09/2005 Hangzhou 18-70  MSM Venues, Snowball 365 26.8% (97/362) 11.5% (42/365) Commercial  75.0% (3/ 44.4% (4/9) 4
2007 [25] (280)  internet 4)
invitation
Choi KH, 09/2004-06/2005 Shanghai 18-56  MSM Venues Snowball 477 13.0% (62/477) 252% (120/477) - - - 6
2007 [39] (28.0)
Fu LJ, 2007 02/2006-12/2006 Zhejiang 19-41 - Snowball 55 182% (10/55)  16.4% (9/55) - - - 3
[23] (26.0)
Hu Q, 2006 08/2005 Jiangxi 15-60  MSM Venues, Snowball 200 10.5% (21/200) - Overall 51.1% - 4
[6] (25.0) internet (48/94)
advertisement
Liao MZ, 09/2005-11/2005 Shandong (Jinan, 18-73  MSM Venues - 157 12.1% (19/157) 22.9% (36/157)  Commercial  78.6% 50.0% (7/14) 3
2006 [27] Yantai, Weihai) (26.0) (11/14)
Ruan S, 03/2007-07/2007 Jinan N/A Peer referral RDS 428 16.1% (69/428) Total: 33.6% - - - 5
2009 [16] (144/428)
[Married: 97.1%
(67/69);
Unmarried: 21.4%
(77/359)]
04/2008-06/2008 Jinan N/A Peer referral RDS 500 254% (127/ Total: 32.6% - - -
500) (163/500)
[Married: 78.0%
(99/127);
Unmarried: 17.2%
(64/373)]
Wu J, 2008  10/2006-12/2006 Shanghai 18-54  MSM Venues - 203 11.8% (24/203) 43.3% (88/203)  Overall 47.7% 34.1% (30/88) 4
[52] (26.6) (42/88)
Yang HT, 05/2004-07/2004 Jiangsu 18-56  MSM Venues, - 222 21.6% (48/222) 459% (102/222)  Overall - 21.3% (23/108) 5
2006 [8] (28.0) internet
advertisement
Zhu YW, 03/2006-07/2006 Jinan 17-66  CDC - 400 11.0% (44/400) 20.0% (80/400)  Overall - 27.5% (22/80) 4
2007 [53] (25.4)
Northeast
China
Gu Y, 2004 03/2003-04/2003 Shenyang 16-49  MSM Venues - 342 - 36.3% (124/342) - - - 3
[54]
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Table 1 A summary of studies reporting bisexual behaviour among men who have sex with men in China (Continued)

Liu LY, 2006 Mudanjiang N/A MSM Venues - 202 16.8% (34/202) - Overall 26.3% 24.0% (12/50)
2008 [55] (29.0) (20/76)
Wang J, 08/2006-10/2006 Harbin N/A MSM Venues Convenience 401 - 22.4% (90/401) Overall 48.9% -
2008 [56] (44/90)
Wang L, 07/2004 Heilongjiang 17-66  MSM Venues - 397 12.6% (50/397) 24.7% (98/397) - - -
2006 [57]
Zhang D, 2002 Harbin 18-67  MSM Venues - 215 - 41.9% (90/215) - - -
2007 [58]
2004 Harbin 18-67  MSM Venues - 397 - 24.7% (98/397) - - -
2006 Harbin 18-67  MSM Venues - 647 - 25.0% (162/648) - - -
Zhao H, 01/2008-10/2008 Harbin 17-52  VCT Clinic - 89 7.9% (7/89) 14.6% (13/89) Overall 53.8% (7/ 30.8% (4/13)
2009 [59] (25.0) 13)
North China
Guo W, 10/2007-11/2007 Hebei 18-54  MSM Venues, - 118 17.9% (19/106) 33.0% (35/106) - - -
2008 [60] internet chat
rooms
Liu H, 2001 08/2000-10/2000 Beijing 16/72  MSM Venues TLS 84 29.8% (25/84)  27.4% (23/84) - - -
[61] (30.1)
Liu H, 2005 09/2001-01/2002 Beijing 18-69  MSM Venues - 481 9.4% (45/481)  30.1% (145/481)  Overall - 27.6% (40/145)
[10] (27.0)
Liu H, 2007 08/2005-12/2008 Beijing 18-55 MSM Venues - 416 11.5% (48/416) 31.7% (132/416) Commercial - 75.0% (12/16)
(28] (27.2)
Regular - 16.5% (16/97)
Non- - 40.7% (22/54)
commercial
casual
Ma J, 2007 04/2006-10/2006 Tianjin N/A Internet - 433 9.5% (41/433)  22.9% (99/433) - - -
[62] (25.2)  advertisement
Qu L, 2009 10/2008-12/2008 Inner Mongolia 18-63  MSM Venues - 604 214% (129/ 19.7% (119/604)  Overall 28.6% 19.3% (23/119)
[63] (27.0) 604) (34/119)
Ruan'Y, 06/2005-11/2005 Beijing 17-54  MSM Venues, Snowhball, 526 6.5% (34/526)  10.6% (56/526) Regular - 32.6% (14/43)
2007 [30] (26.2) peer referring, convenience
internet
advertising
Non- - 34.8% (8/23)
commercial
casual
Wang CH,  06/2003-10/2006 Chengde 15-28  MSM Venues Snowball 82 26.8% (22/82)  22.0% (18/82) - - -
2007 [12]
Wang XL, 11/2008-12/2008 Tangshan 19-53  MSM Venues - 114 50.0% (57/114) 50.9% (58/114) - -

2009 [64]
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Table 1 A summary of studies reporting bisexual behaviour among men who have sex with men in China (Continued)

South Central China

Cai YM, 10/2007-12/2007 Shenzhen 18-45 MSM Venues RDS 351 21.9% (77/351) 28.5% (100/351)  Overall - 36.8% (35/95)
2009 [65] (27.0)
He Q, 2005 04/2003-05/2003 Guangzhou 18-55  Peer referral, Snowball 121 - 21.5% (26/121) Overall - 26.9% (7/26)
[66] internet
advertisement
Li N, 2007 2006 Henan 17-68  CDC Continuous 187 31.6% (59/187) 36.9% (69/187) - - -
[40] (28.3)
Liu H, 2009 2007 Shenzhen 18-45  MSM Venues RDS 293 24.9% (73/293) 25.9% (76/293) Overall - 31.1% (91/293)
[45]
Xing JM, 10/2005-12/2005 Hunan 14-65  MSM Venues, - 372 27.3% (101/ 29.0% (108/372)  Overall - 32.7% (33/101)
2007 [41] (29.8) internet 370)
invitation
Xu YF, 08/2007-09/2007 Nanning 17-38  Internet - 230 6.19% (14/230)  13.9% (32/230) - - -
2008 [67] advertisement,
peer referral
Zhong F, 05/2008-08/2008 Guangzhou > 18 VCT Clinic RDS 379 21.9% (83/379) 28.2% (107/379) - - -
2009 [64]
Northwest China
Miao ZF, 04/2008-06/2008 Yinchuan 18-55  MSM Venues, Snowball 312 244% (76/312) 37.5% (117/312)  Overall 47.0% -
2009 [68] (27.7) internet (55/117)
Zhang M,  05/2008-06/2008 Urumgi 18-54 - RDS 231 11.3% (26/231) 16.9% (39/231) - - -
2009 [24] (27.4)
Southwest China
Feng L, 07/2006-11/2006 Chongging > 18 MSM venues, VBS, CABC 1000 182% (182/ 24.5% (245/1000) Overall 36.3% 23.7% (58/245)
2009 [13] community 1000) (89/245)
outreach, peer
recruitment,
web-based
recruitment
07/2007-11/2007 Chongging > 18 MSM venues, VBS, CABC 1044 22.7% (237/ 25.2% (263/1044) Overall 28.5% 22.4% (59/263)
community 1044) (75/263)
outreach, peer
recruitment,
web-based
recruitment
Feng Y, 03/2007-07/2007 Chengdu 16-44  MSM Venues Snowball 538 19.2% (96/500) 26.5% (136/513) - - -
2010 [69]
Lau JT, 2005 Kunming 15-75 MSM Venues, VBS, 387 204% (79/387) 36.4% (141/387) - - -
2009 [70] peer referral, snowball
internet

recruitment
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Table 1 A summary of studies reporting bisexual behaviour among men who have sex with men in China (Continued)

2006 Kunming 15-75 MSM Venues, VBS, 316 11.4% (36/316) 30.1% (95/316) - - -
peer referral, snowball
internet
recruitment
Wang Y, 12/2006-01/2007 Mianyang 16-57  MSM RDS 201 7.5% (15/199)  12.9% (26/201) Overall 57.7% 423% (11/26) 4
2008 [29] (24.8) Community (15/26)
Commercial  87.5% (7/ 62.5% (5/8)
8)
Xiao Y, 07/2006-09/2007 Chongging 18-68  MSM Venues, VBS, 1692 17.1% (289/ 21.6% (364/1689) Overall 35.8% 23.5% (85/362) 6
2009 [71] (27.7) internet snowball 1692) (130/363)
recruitment,
community
outreach, peer
referral
Zhou J, 09/2006-12/2006 Guiyang 15-49  Peer referral, - 406 5.2% (21/406)  7.4% (30/406) Overall 63.3% - 5
2008 [72] (24.0) internet (19/30)
recruitment
Others
Xiao Y, 07/2006-09/2006 20 cities from 7 15-68  Internet Snowball, 4983 272% (1354/  26.0% (1298/ Overall - 18.2% (231/ 6
2010 [73] provinces (Gansu, (284)  advertisement,  VBS 4983) 4983) 1266)
Inner Mongolia, community
Heilongjiang, Jilin, outreach, peer
Liaoning, Ningxia, referral, MSM
Chongging) Venues
Zhang BC, 2004 6 cities 15-72  MSM Venues Snowball 1389 17.9% (249/ 42.4% (589/1389) Overall - 23.6% (139/589) 5
2007 [74] (Chongging, (27.6) 1389)
Shenyang, Dalian,
Qingdao, Nanjing,
Xi'an)
Zhang BC, 2005-2006 9 cities (Harbin, 13-78  MSM Venues Snowball 2250 24.7% (555/ Total: 52.1% Overall - Total: 22.6% 5
2008 [5] Shenyang, Xi'an, (29.1) 2246) (548/1051) (190/839)
Zhengzhou, [Married: 74.0% [Married: 16.2%
Shanghai, Nanjing, (344/465); (65/401);
Chongging, Wuhan, Unmarried: 34.8% Unmarried:
Chengdu) (204/586)] 28.5% (125/
438)]

' MSM Venues: including gay bars, parks, sauna, bathroom, dance clubs; VCT Clinic: HIV voluntary counseling and testing clinic
2 RDS: Respondent-Driven Sampling; TLS: time-location sampling; VBS: Venue-based sampling, CABC: Cruising area-based convenience sampling
3 Overall partnerships represent the combination of regular, non-commercial casual and commercial female partnerships.
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study period, study location, age of MSM, study base,
sampling method, sample size, marital status (percentage
of currently married MSM), and types of female sexual
partners (regular, non-commercial casual, commercial
or overall). We divided the studies into six traditional
administrative regions (East China, Northeast China,
North China, South Central China, Northwest China
and Southwest China). See Table 1 for a description of
included studies and extracted data.

Quantitative data synthesis
The data were analysed in the Comprehensive Meta-Ana-
lysis software (V2.0, Biostat, Englewood, New Jersey). For
every stratified analysis, we tested the significance of het-
erogeneity by the Cochran’s Q statistics (p < 0.10 indicates
significant heterogeneity) and the level of heterogeneity
was assessed by the I” statistic [20]. The value of the I* sta-
tistic indicates low (25%), moderate (50%) and high (75%)
heterogeneity between studies. Due to the presence of het-
erogeneity in different stratified analyses, random effect
models were used to compute the pooled effect rates (i.e.
percentage of married MSM, percentage of MSM who had
female sexual partners in the last six months and the con-
dom use rates), 95% confidence intervals (CI) and relative
weights of studies. Results were graphically presented in
forest plots. Publication bias was tested by the Begg and
Mazumdar rank correlation (p < 0.05 on the Kendall’s tau
indicates significant publication bias) where three or more
studies contributed to a stratified analysis [21].
Heterogeneity in meta-analysis is a test of the varia-
tion between studies. A high level of heterogeneity (I* >
75.00, p <0.10) may be due to the factors of the size of
study, sampling methods and study base [20]. We inves-
tigated factors related to heterogeneity among studies by
using meta-regression [22]. Due to insufficient number
of studies, we could only perform meta-regression for
the meta-analysis on: (1) MSM marriage rate; (2) MSM
who had female sexual partners in the last six months;
(3) condom use between MSM and female partners at
last act; and (4) consistent condom use between MSM
and female partners in the last six months. Potential
study characteristics associated with high heterogeneity
were examined in a multiple variables model. The multi-
ple variables used in this study were the language of
publication (Chinese versus English), size of study (<
200 versus > 200), recruitment method (MSM venues
versus non-MSM venues versus not reported), sampling
method (not reported method versus other methods
versus RDS (respondent driven sampling) or snowball
method), and study time period (early 2000s (2000-
2004) versus late 2000s (2005-2009)). The regression
coefficient and p values (p value < 0.10 indicates that
the factor is significantly associated with heterogeneity)
for each study characteristic on meta-analysis were
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calculated by the STATA statistical software package
(version 10). Results of meta-regression and subgroup
meta-analyses based on the potential study characteris-
tics were summarised in Table 2.

We also performed further analyses on the correlation
between age and percentage of married MSM by the
Spearman correlation coefficient (r).

Results

Trial Flow/Flow of included studies

We identified 707 articles from four electronic databases
(103 in PubMed, 133 in CQVIP, 231 in CNKI and 240
in Wanfang); we also identified 22 articles from an
internet search and reference lists of published articles.
Due to duplication of articles and unrelated topics, we
excluded 552 articles after screening the titles. We
screened the abstracts of the remaining 177 articles, fol-
lowing which 25 articles were excluded because 20 were
non peer-reviewed theses and five were conference pre-
sentations or abstracts. The remaining 152 articles were
eligible for full-text screening; we further excluded 109
articles (64 did not report bisexual behaviour; 38
reported condom use with female partners in last twelve
months; four did not report the study site; two reported
condom use in last three months and one reported con-
dom use in the last one month only). Finally, we
included 43 articles (11 in English and 32 in Chinese) in
a qualitative and quantitative synthesis (Figure 1).

Study characteristics

The sample size of identified studies ranged from 55 to
4983 (median: 365; IQR: 201-480). Among 43 studies,
two did not identify the study base [23,24] and approxi-
mately 73% (30/41) of studies recruited MSM partici-
pants from MSM venues. Five studies [25-29] reported
the condom use rate between MSM and female sex
workers. Two studies [28,30] reported the condom use
rate between MSM and regular/non-commercial casual
female sexual partners. Only two studies [5,16] reported
the percentage of married and unmarried MSM who
had sex with female in the last six months. The majority
of studies recruited MSM participants from MSM
venues such as gay bars, sauna and bathrooms (Table 1).

Quantitative data synthesis

Marital status

It was estimated that 17.0% (95% CI: 15.1-19.1%) of
MSM in China are currently married (Figure 2). High
and significant heterogeneity (I* = 93.56, p < 0.001)
existed and the publication bias was marginally signifi-
cant (p = 0.03). Meta-regression analysis showed that
heterogeneity was explained by the size of study (8 =
-0.335, p = 0.090) and recruitment method (8 = -0.203,
p = 0.035) (Table 2). Studies with a small sample size
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Table 2 Result of individual variable meta-regression models for each stratified meta-analysis

Stratified meta-analyses

Study Marital Status of MSM Had female partners Condom use Consistent condom use
Characteristic in last six months at last sex act in last six months
Pool estimate Meta- Pool estimate Meta- Pool estimate Meta- Pool estimate Meta-
% regression % regression % regression % regression
(95% CI), n (B, p-value) (95% CI), n (B, p-value) (95% Cl), n (B, p-value) (95% CI), n (B, p-value)
Language of
article:
Chinese 164 (13.9-19.3), 0.187 25.8 (21.7-304), 0.058 454 (37.5-53.6), -0.282 269 (23.8-30.2), 0.009
n=29 n =230 n=9 n=13
English 182 (15.2-21.5), p=0312 26.8 (24.2-29.5), p = 0.686 336 (29.0-386), p =0.058 234 (19.1-28.4), p = 0.960
n=13 n=16 n=3 n=>5
Sample size:
< 200 19.8 (13.1-28.9), -0.335 259 (19.8-33.2), -0.056 454 (37.5-536), 286 (24.7-32.8), -0.313
n=10 n=10 n=9 n=11
> 200 16.3 (14.3-184), p =0.090 263 (234-295), p=0730 336 (29.0-386), - 232 (204-263), p=0.139
n=32 n=236 n=3 n=7
Recruitment
method:
MSM 18.7 (16.6-21.0), 28.6 (25.5-32.0), 384 (32.8-44.3), 25.1 (22.5-27.9),
venues n =30 n=33 n=9 n=15
Non MSM 126 (86-18.1), n -0.203 21.1 (16.2-26.9), -0.139 594 (47.4-70.3), 0.368 34.2 (23.6-46.6), 0.107
venues =10 n=11 n=3 n=3
Not 135 (84-210),n p=0.035 168 (129-216), p = 0.059 - p = 0.068 - p = 0679
reported =2 n=2
Sampling
method:
RDS/ 17.2 (14.5-20.2), 25.7 (21.7-30.3), 459 (36.4-55.7), 25.8 (21.8-304),
snowball n=17 n=21 n=4 n=28
Other 21.7 (18.1-25.8), 0.013 26.5 (22.9-30.3), 0.009 37.0 (27.4-47.7), 0.122 27.5 (19.7-36.9), 0.089
methods n=28 n=>5 n=3 n=2
Not 146 (11.1-190), p=0886 266 (225-31.1), p=0899 416(286-559), p=0128 249 (218-284), p=0268
reported n=17 n =20 n=>5 n=28
Time period:
2000-2004 16.8 (12.2-22.9), 0.023 326 (27.0-38.7), -0.236 - - 24.1 (214-27.1), 0.093
n=>5 n=9 n=4
2005-2009 17.1 (15.0-19.3), p = 0922 249 (22.1-27.9), p=0134 414 (35.5-47.5), 26.1 (22.8-29.7), p = 0535
n=37 n=37 n=12 n=14

Table showing the pool estimate (%), 95% confidence interval (Cl), number of studies (n), meta-regression coefficient (3) and significance of B (p-value). p-values

in bold print represent significant associations (p < 0.10).

(< 200) and participants recruited from MSM venues
were more likely to report a higher marriage rate than
large studies conducted in non-MSM venues. In addi-
tion, a significant association (» = 0.816, p < 0.0001)
between the mean age of the sampled MSM cohorts
and the current marital status (Figure 3) was observed,
which indicates that older MSM are more likely to be
married compared to younger MSM.

Bisexual behaviour of MSM

The random effects model revealed that approximately
26.3% (95% CI: 23.6-29.1%) of MSM had female sexual
partners in the last six months (Figure 4a); no signifi-
cant publication bias existed (p = 0.353). High and sig-
nificant heterogeneity between studies existed (I* =

95.27, p < 0.001) in the meta-analysis. Only one study
factor (recruitment method) was significantly asso-
ciated with this heterogeneity (8 = -0.139, p = 0.059)
(Table 2). Studies which recruited participants from
gay venues were more likely to have female sexual
partners in the last six months than MSM recruited
from non-gay venues.

A comparison of the bisexual behaviours between
married and unmarried MSM showed that married
MSM (83.9%, 95% CI: 71.1-91.8%) were more likely to
have female sexual partners than unmarried MSM
(23.9%, 95% CI: 14.7-36.5%) in last six months (Figure
4b) (% = 490.4, p < 0.001). No significant publication
bias was observed (p = 0.851).
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S
Records identified through database
searching Additional records identified through
§ (PubMed: 103; CQVIP: 133; CNKI: 231; other sources
:f_g Wanfang: 240) (N=22)
£ (N =707)
=
_ :
() Records removed after screening of titles
(N =552)
_?E:" \ Records excluded after screening of
g Records screened o abstracts
& (N=177) " (N =25)
PhD/Master Thesis: N =20
Conference: N=5
—
() Full-text articles excluded,
with reasons
Y (N =109)
2 Full-text articles assessed for Not report bisexual behaviours: N =64
3 eligibility > Condom usage in P12M: N =38
é" (N =152) Not report study site: N=4
Condom usage in P3M: N=2
Condom usage in P1M: N=1
— v
— Studies included in
qualitative synthesis
(N =43)
- English: 11; Chinese: 32
S
s v
E Studies included in
quantitative synthesis
(meta-analysis)
— (N = 43)
English: 11; Chinese: 32

v v

' v

Studies reported the Studies reported the Studies reported the Studies reported the
percentage of percentage of MSM condom use in last condom use in last
married MSM who had female sex act six months

(n=42) partners in last six
months
(n = 46) Y
Types of Partnership
\ 4 Regular: n=2
Types of Partnership Commercial: n=5
Commercial: n=3 Non-commercial casual: n=2
Unspecified: n=12 Unspecified: n=18

Figure 1 Flow chart for selection of studies with number of articles (N) and number of estimates (n).

Condom use with female partners

The pooled estimate of levels of condom use between
MSM and their female partners during 2005-2008 was
41.4% (95% CI: 35.5-47.5%) at last sex act (Figure 5a)
with significant heterogeneity (I* = 78.46, p < 0.001)
throughout these studies. Meta-regression analysis

showed that two study characteristics, language of arti-
cles (B = -0.282, p = 0.058) and recruitment method (3
= 0.368, p = 0.068), significantly contributed to this rela-
tively high heterogeneity (Table 2). Since the sample size
and time period were collinear with other study factors
in the meta-regression model, these two study
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Study nhame Study period Location Statistical results Marriage rate and 95% Cl

Event Lower Upper Relative

rate limit limit n/N weight
CaiGF,2008 2006 Zhejiang 0164 0.114 0232 25/152 ! 4+ ! ! 2.19
CaiYM, 2009 2007 Shenzhen 0219 0179 0266 77/351 1 + | I 254
Chen SC, 2007 2005 Hangzhou 0268 0225 0316 97/362 | + | ' 258
Choi KH, 2007 2005 Shanghai 0130 0103 0163 62/477 ! + ! ! 252
Fengl,2009 2006 Chongaing 0.182 0.159 0.207182/1000 1 *+ 1 I 268
Feng L, 2009 2007 Chongging 0227 0203 0253237/1044 | + | | 2.69
FengY, 2010 2007 Chengdu 0192 0160 0229 96/500 ! + ! ! 2.59
Fu LJ, 2007 2006 Zhejiang 0.182 0.101 0306 10/55 1 —— | I 167
GuoW,2008 2007 Hebei 0.179 0.117 0264 19/106 | —+— | ' 2.06
Hu Q, 2006 2005 Jiangxi 0105 0069 0.156 21/200 !+ ! ! 2.15
Lau JT, 2009 2005 Kunming 0.204 0.167 0.247 79/387 1+ 1 1 2.55
LauJT,2009 2006 Kunming 0.114 0083 0.154 36/316 | + ' ' 2.37
Li N, 2007 2006 Henan 0316 0253 0386 59/187 ! ! ! 2.44
Liao MZ, 2006 2005 Shandong 0.121 0079 0182 19/157 1 + I I 2.09
Liu H, 2001 2000 Beijing 0298 0210 0403 25/84 | —+ | ' 212
Liu H, 2005 2002 Beijing 0094 0071 0123 45/481 !+ ! ! 2.45
Liu H, 2007 2008 Beijing 0.115 0.088 0.150 48/416 1 + I I 2.46
Liu H, 2009 2007 Shenzhen 0249 0203 0302 73/293 | + | ' 252
Liu LY, 2008 2006 Mudanjiang 0168 0123 0226 34/202 ! + ! ! 2.33
Ma J, 2007 2006 Tianjin 0.095 0.070 0.126 41/433 1+ I ' 2.42
Miao ZF, 2009 2008 Yinchuan 0244 0199 0294 76/312 | + | ' 253
Qu L, 2009 2008 Inner Mongolia  0.214 0.183 0.248 120/604 ' + ! ! 2.63
Ruan S, 2009 2007 Jinan 0.161 0.129 0.199 69/428 1+ 1 1 2.54
Ruan$,2009 2008 Jinan 0.254 0218 0294 127/500 , + ' 262
RuanY,2007 2005 Beijing 0065 0047 0089 34/526 !t ! ! 2.37
Wang CH, 2007 2006 Chengde 0268 0.184 0374 22/82 1 — | I 2.07
WangL,2006 2004 Heilongjiang ~ 0.126 0097 0.162 50/397 | + ' ' 2.47
Wang XL, 2009 2008 Tangshan 0500 0409 0501 57/114 ! —+ ! 2.33
Wang Y, 2008  2006-2007 Mianyang 0.075 0.046 0121 15/199 1+ I I 1.99
Wu J, 2008 2006 Shanghai 0.118 0.081 0170 24/203 | + ' ' 2.21
Xiao Y, 2009 2007 Chongging 0171 0154 0189289/1692 ! + ! ! 2.71
Xiao Y, 2010 2006 20 cities 0272 0260 02841354/4983 1 | 1 I 2.76
Xing JM, 2007 2005 Hunan 0273 0230 0.321 101/370 | + | ' 2.58
Xu YF, 2008 2007 Nanning 0061 0036 0100 14/230 !+ ! ! 1.96
Yang HT, 2006 2004 Jiangsu 0216 0.167 0275 48/222 1 ~+ i I 2.42
Zhang BC, 2007 2004 6 cities 0.179 0.160 0.200249/1389 | *+ | ' 2.70
Zhang BC, 2008 2005-2006 9 cities 0247 0230 0265655/2246 ! t ! ! 2.74
Zhang M, 2009 2008 Urumgi 0.113 0.078 0.160 26/231 1 + I I 2.24
ZhaoH, 2009 2008 Harbin 0.079 0.038 0.156 7/89 |+ ' ' 1,50
Zhong F, 2009 2008 Guangzhou 0219 0180 0263 83/379 ! + ! ! 2.56
Zhou J,2008 2006 Guiyang 0.052 0.034 0078 21/406 1+ I I 2.18
Zhu YW, 2007 2006 Jinan 0.110 0.083 0.145 44/400 | + ' ' 2.44
Total (2= 93.56, p < 0.001) 0.170 0.151 0.191 ! ) ! !
Test for publication bias (p = 0.03) 0% 50% 100%

Figure 2 Forest plot of pooled estimates of percentage of married MSM in China.

characteristics were both excluded by the meta-regres-
sion model. There was no significant publication bias in
this meta-analysis (p = 0.273).

Consistent condom use with female sexual partners in
last six months was 25.6% (95% CI: 23.0-28.4%) during the

period of 2002-2008 (Figure 5b). Moderate heterogeneity
was observed between studies (I* = 70.14, p < 0.001), but
we found that none of the study characteristics was signifi-
cantly associated with this heterogeneity (Table 2). There
was no significant publication bias observed (p = 0.140).
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Correlation of age and marriage among Chinese MSM
35%

Test for Spearman correlation:
r=0.816
30% P <0.0001

25%

20%

Percentage of married MSM
E

2 23 24 25 26 27 28 29 30 31
Mean age of MSM cohorts (year)

Figure 3 Correlation between mean age of MSM in China and
the percentage of MSM who are currently married.

Condom use among MSM with commercial female
partners was also analysed according to identified stu-
dies (three reported condom use at last act [25,27,29],
and five reported rates of consistent use in the last six
months [25-29]). The pooled estimates of condom use
in commercial partnerships were 80.3% (95% CI: 60.4-
91.6%) (I* = 0.00, p = 0.602) at last sex act and 55.8%
(95% CI: 41.4-69.4%) (I* = 4.50, p = 0.327) in the last six
months (Figure 6). No significant publication bias was
observed in either of the stratified analyses (p = 0.602
and 0.327 for last sex act and last six months, respec-
tively). Since heterogeneities were low and not signifi-
cant in both stratified meta-analyses, meta-regression
analysis was not performed.

Two studies reported the consistent condom use with
regular and non-commercial causal female partners in the
last six months [28,30]. In comparison with commercial
partnerships, condom usage rates in regular and non-com-
mercial casual partnerships were much lower, estimated to
be 23.3% (95% CI: 11.25-42.1%) (I* = 77.37, p = 0.036) and
39.0% (95% CI: 28.8-50.3%) (I* = 0.00, p = 0.240), respec-
tively (Figure 7). Publication bias could not be assessed
due to lack of studies in both stratified meta-analyses.

Discussion

Our meta-analysis showed that approximately 17.0% of
MSM are currently married to a female in China, which
is consistent with another recent review which reported
an average of 17.5% [17]. In contrast, the percentage of
MSM who are married in most Western developed
countries is much lower. Only 1.5-3.0% of MSM are
currently married to a woman in the United States
[31-33] and 7.9% in Australia [34]; however, higher rates
of marriage among MSM were observed in some other
developing countries (for example, 35-42% in India
[35,36]). There is generally greater acceptance and legiti-
macy of gay identity, gay marriage or cohabitation
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relationships and less social stigma, discrimination and
family pressure in developed countries. Previous studies
showed that only 11-17% of Chinese MSM disclosed
their homosexual sexual orientation to their wives
[37,38] and 1% of them disclosed to their children [37].
Due to the high prevalence of bisexual behaviours
among MSM in China, this group is very likely to facili-
tate HIV transmission to the female population to a
much greater extent than occurs in most countries
where HIV predominantly affects MSM. Our review
provides a timely synthesis of current evidence of bisex-
ual behaviours among MSM in China, which could
inform the implementation of effective intervention
programs.

Previous available studies indicated that Chinese MSM
had an average of 1-5 female sexual partners in the last
six months [7,8,39,40]. Additionally, we estimated that a
higher proportion (83.9%) of married MSM have had
female sexual partners than unmarried MSM (23.9%).
However, only 16.2% and 28.5% of married and unmar-
ried MSM have had consistent condom use with their
female partners in the past six months, respectively [5].
Fifty-eight percent of married MSM had concurrent
male and female sexual partners in last six months,
hence putting their wives at a greater risk of HIV infec-
tion [41].

Partnership type had strong influences on condom use
of MSM. In general, condom usage at last sex act
between MSM and overall female sexual partners was
estimated to be 41.4% (95% CI: 35.5-47.5%); but only
25.6% (95% CI: 23.0-28.4%) of MSM used condoms con-
sistently in the last six months. A study in 2004 found
that 31.8% of MSM had regular female sex partners,
6.0% had non-commercial casual female sex partners
and 4.5% had commercial female sex partners [14].
Among three specific partnership types, consistent con-
dom use was estimated to be the greatest in commercial
partnerships (55.8%, 95% CI: 41.4-69.4%), followed by
non-commercial casual partnerships (39.0%, 95% CI:
28.8-50.3%) and regular partnerships (23.3%, 95% CI:
11.2-42.1%). In general, reasons of low condom use with
partners mainly included: emotional and physical sensa-
tion, availability of condoms, and loyalty and trust
[5,25]. In addition, sexual abuse was common in China.
It was reported that 30% of wives were abused by their
homosexual or bisexual husbands to relieve their mental
pressure from social stigma and discrimination [42].
This indicated that regular sexual partners of Chinese
MSM were often not empowered to negotiate for pro-
tected sexual intercourse with their male partners.

Several limitations of our study must be noted. First,
the selected studies in this review recruited MSM parti-
cipants predominantly from major urban Chinese cities.
Bisexual behaviour such as MSM who have female
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(a)

Study name

Cai GF, 2008
Cai YM, 2009
Chen SC, 2007
Choi KH, 2007
Feng L, 2009
Feng L, 2009
Feng Y, 2010
FuLJ, 2007
GuY, 2004
Guo W, 2008
He Q, 2005
Lau JT, 2009
Lau JT, 2009
LiN, 2007

Liao MZ, 2006
Liu H, 2001

Liu H, 2005

Liu H, 2007

Liu H, 2009

Ma J, 2007
Miao ZF, 2009
Qu L, 2009
Ruan S, 2009
Ruan S, 2009
Ruan', 2007
Wang CH, 2007
Wang J, 2008
Wang L, 2006
Wang XL, 2009
WangY, 2008
Wu J, 2008
Xiao'Y, 2009
Xiao'Y, 2010
Xing JM, 2007
XuYF, 2008
Yang HT, 2006
Zhang BC, 2007
Zhang BC, 2008
Zhang D, 2007
Zhang D, 2007
Zhang D, 2007
Zhang M, 2009
Zhao H, 2009
Zhong F, 2009
Zhou J, 2008
Zhu YW, 2007
Total(/? = 95.27,

(b)

1. Married MSM

last six months.

Study period Location

2006
2007
2005
2005
2006
2007
2007
2006
2003
2007
2003
2005
2006
2006
2005
2000
2001
2008
2007
2006
2008
2008
2007
2008
2005
2006
2006
2004
2008
2007
2006
2007
2006
2005
2007
2004
2004
2005-2006
2002
2004
2006
2008
2008
2008
2006
2006
p<0.001)

Zhang B, 2008  2005-2006
Ruan S, 2009 2007
Ruan S, 2009 2008
Total (/= 88.73, p< 0.001)
2. Unmarried MSM

Zhang B, 2008  2005-2006
Ruan S, 2009 2007
Ruan S, 2009 2008
Total(/?= 94.85, p < 0.001)

Zhejiang
Shenzhen
Hangzhou
Shanghai
Chongqing
Chongqing
Chengdu
Zhejiang
Shenyang
Hebei
Guangzhou
Kunming
Kunming
Henan
Shandong
Beijing
Beijing
Beijing
Shenzhen
Tianjin
Yinchuan
Inner Mongolia
Jinan
Jinan
Beijing
Chengde
Harbin
Heilongjiang
Tangshan
Mianyang
Shanghal
Chongging
20 cities
Hunan
Nanning
Jiangsu

6 cities

9 cities
Harbin
Harbin
Harbin
UOumgqi
Harbin
Guangzhou
Guiyang
Jinan

Test for publication bias (p= 0.353)

Study name  Study period Location

9 cities
Jinan
Jinan

9 cities
Jinan
Jinan

Test for publication bias (p=0.851)

Statistical results Had female partners

Event Lower Upper and 95% €| Relative
rate  limit  limit n/N weight
0189 0134 0260 28/148 ! + ! ! 1.99
0285 0240 0334 100/351 ;, + ' 225
0115 0086 0152 42/365 | + ! ! 213
0252 0215 0292 120/477 1 + | 2.28
0245 0219 0273 245/1000 | + | i 234
0252 0227 0279 263/1044 ! + ! ! 234
0265 0229 0305 136/513 | + | 229
0164 0087 0286 9/55 |+ | H 1.48
0363 0313 0415 124/342 1 + 1 i 227
0330 0247 0425 35/106 | —+ | , 2.00
0215 0151 0207 26/121 | 4+ ! ! 1.95
0364 0318 0413 141/387 1 + | 2.28
0301 0253 0353 95/316 | + | H 224
0.369 0303 0440 69/187 ! ! ! 217
0229 0170 0301 36/157 | + | 2,05
0274 0189 0379 23/84 | —+ | H 188
0301 0262 0344 145/481 1+ 1 | 2.29
0317 0274 0364 132/416 | + | , 228
0259 0212 0313 76/203 | + ! ! 222
0229 0191 0271 99/433 1 + i 226
0375 0323 0430 117/312 +, i 226
0.197 0167 0231 119/604 ! + 1 ' 229
0336 0293 0383 144/428 , + , , 229
0326 0286 0368 163/500 !  + ! ! 230
0106 0083 0136 56/526 1+ | | 2.19
0220 0143 0322 18/82 | —+— | , 1.80
0224 0.186 0268 90/401 ! + ! ' 225
0247 0207 0292 98/397 1 + i 226
0509 0418 0599 58/114 | -+ H 206
0129 0090 0183 26/201 |+ ! ! 1.99
0433 0367 0502 88/203 -+ | 219
0216 0197 0236 364/1689 | + ! ! 236
0260 0248 0273 1298/4983 1t 1 | 2.39
0290 0246 0339 108/372 | + | 1 226
0139 0.100 0190 32/230 !+ ! ' 2,05
0459 0395 0525 102/222 1 +r i 2.21
0424 0398 0450 589/1389 | + H 237
0521 0.491 0551 548/1051 1 * i 2.36
0419 0354 0486 90/215 | + H 2.20
0247 0207 0292 98/397 | + ! ! 226
0250 0218 0285 162/648 1 + 1 i 2.31
0169 0126 0223 39/231 | + | i 210
0.146 0087 0235 13/89 ! 4= ! 1.69
0282 0239 0330 107/379 | + i 226
0074 0052 0104 30/406 |+ H H 2.05
0200 0.164 0242 80/400 1 + 1 i 224

0263 0236 0.291 Y T H

0% 50% 100%
Statistical results Had female partners
Event Lower Upper and 95% CI

rate  limit  limit n/iN Relative
weight
0740 0698 0778 344/465 | Lo+ 4078
0971 0915 0991 102/105 | H 4 2133
0779 0705 0838 116/149 | Lo 37.89

0839 0711 0918 ! ! ’:

i i i
0348 0311 0388 204/586 |  + | i 34.29
0214 0172 0262 68/318 ! + 1 ' 3294
0173 0137 0217 60/346 1 + i 3277

0239 0147 0365 i 1 1

0% 50% 100%

Figure 4 Forest plot of pooled estimates of percentage of (a) MSM;

and (b) married and unmarried MSM who had female partners in

sexual partners and condom usage may be significantly
different between urban and rural regions. Second,
based on our search criteria, we could not identify any
studies on condom use at the last sex act in the South

Central region or consistent condom use in the last six
months in the Northwest region. Our pooled estimates
of condom usage may not be representative for the
entire MSM population in China. Third, very few
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(a)
Study name  Study period Location Statistical results Condom usage and 95% Cl
Event Lower Upper Relative
rate limit limit n/N weight
Feng L, 2009 2006 Chongging 0363 0305 0425 89/245 | + | : 10.51
Feng L, 2009 2007 Chongqing  0.285 0.234 0.343 75/263 | + I 10.45
Hu Q, 2006 2005 Jiangxi 0511 0411 0610 48/94 | —_ : 9.03
LiulyY, 2008 2006 Mudanjang 0263 0177 0373 20/76 | —— | : 7.90
Miao ZF, 2009 2008 Yinchuan 0470 0.382 0561 55/117 : —|J|— : 9.47
Qu L, 2009 2008 Inner Mongolia 0.286 0212  0.373 34/119 | —+ I 9.10
WangJ,2008 2006 Harbin 0489 0388 0591 44/90 | —— : 8.93
WangY, 2008 2007 Mianyang 0577 0385 0748 15/26 : —:—I— : 547
Wu J, 2008 2006 Shanghai 0477 0375 0581 42/88 | —t— I 8.88
XiaoY, 2009 2007 Chongging 0358 0310 0.409 130/363 | + | : 10.92
Zhao H, 2009 2008 Harbin 0538 0282 0776 7/13 : —:-I— : 359
Zhou J, 2008 2006 Guiyang 0633 0451 0784 19/30 1 +—— I 574
Total(/2= 78.46, p < 0.001) 0414 0355 0475 : 0: :
Testfor publication bias (p=0.273) 0% 50% 100%
(b)
Study hame Study period Location Statistical results Condom usage and 95% CI
Event Lower Upper Relative
rate  limit  limit n/N weight
Cai YM, 2009 2007 Shenzhen 0.368 0.278 0470 35/95 : —— : : 533
Fengl,2009 2006 Chongqing 0.237 0.188 0.294 58/245 : -+ : : 6.89
Fengl,2009 2007 Chongging 0224 0178 0279 59/263 , ++ | N 6.96
He Q, 2005 2003 Guangzhou 0269 0.134 0467 7/26 : e : : 2.13
Liu H, 2005 2002 Beijing 0276 0209 0354 40/145 -+ | 597
Liu H, 2009 2007 Shenzhen 0311 0.260 0.366 91/293 : -+ : : 7.54
Liu LY, 2008 2006 Mudanjiang 0240 0142 0377 12/50 |, =—4— | 3.25
Qu L, 2009 2008 Inner Mongolia 0.193 0.132 0274 23/119 : —+ : : 4.91
WangY, 2008 2007 Mianyang 0423 0252 0615 11/26 — " 2.51
Wu J, 2008 2006 Shanghai 0.341 0250 0446 30/88 : -+ : : 5.06
Xiao Y, 2009 2007 Chongging 0235 0194 0.281 85/362 , + I I 7.60
Xiao Y, 2010 2006 20 cities 0.182 0.162 0.205 231/1266 : + : : 8.87
Xing JM, 2007 2005 Hunan 0.327 0.243 0424 33/101 - | 534
Yang HT, 2006 2004 Jiangsu 0.213 0.146 0.300 23/108 : —+ : : 4.85
Zhang BC, 2007 2004 6 cities 0.236 0.203 0.272 139/589 | + I | 8.30
Zhang BC, 2008 2005-2006  9cities 0.226 0.199 0256 190/839 |  + ! | 8.65
ZhaoH, 2009 2008 Harbin 0308 0120 0591 4/13 | —Fb—1 | 1.28
Zhu YW, 2007 2006 Jinan 0.275 0.188 0383 22/80 : — : : 454
Total(/?= 70.14, p < 0.001) 0.256 0.230 0.284 I I |
Test for publication bias (p= 0.140) 0% 50% 100%
Figure 5 Forest plot of (a) condom use with overall female partners in the last sex act; and (b) reported consistent condom use with
overall female partners in last six months.

studies reported bisexual behaviours stratified according
to their marital status and partnership types. This sub-
stantially limited the strength of meta-analysis in these
cases. Fourth, due to insufficient description of some

studies, we were unable to classify whether the sexual
contacts between MSM and female was penile-vaginal
intercourse, penile-anal intercourse or oral sex. Male-to-
female anal contacts often had a higher risk of HIV
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(a)

Study name Study period Location

Chen SC, 2007 2005 Hangzhou
Liao MZ, 2006 2005 Shandong
Wangy, 2008 2007 Mianyang
Total(/*= 0.00, p= 0.838)

Testfor publication bias (p= 0.602)

(b)

Study name Study period Location

Cai GF, 2008 2006 Zhejiang
Chen SC, 2007 2005 Hangzhou
Liao MZ, 2006 2005 Shandong
Liu H, 2007 2008 Beijing
Wang, 2008 2007 Mianyang

Total (= 4,50, p= 0.381)
Test for publication bias (p= 0.327)

Figure 6 Forest plot of (a) condom use with commercial female partners in the last sex act; and (b) reported consistent condom use

Statisticalresults

Event Lower Upper
rate limit limit n/N
0750 0238 0966 3/4
0.786 0506 0929 11/14
0.875 0463 0983 7/8
0.803 0604 0918
Statistical results
Event Lower Upper
rate limit limit Total
0333 0084 0732 2/6
0.444 0177 0749 4/9
0500 0260 0740 7/14
0.750 0492 00903 12/16
0625 0285 0875 5/8
0558 0414 0694

with commercial female partners in last six months.

Condom usage and 95% CI
Relative
weight
: : i : 18.83
: :—l— : 59.19
| T 21.97
: -,
0% 50% 100%
Condom usage and 95% Cl
Relative
weight
| — ! 11.46
: —l—'—' : 18.77
[ — I 28.85
: —— | 2497
! — | 15.95
! -
0% 50% 100%

Condom usage and 95% ClI

(a)
Study name Study period Location Statistical results
Event Lower Upper Relative
rate limit limit n/N weight
Liu H, 2007 2008 Bejing 0165 0104 0252 16/97 | =+ | | 5195
Ruany, 2007 2005 Beijing 0326 0203 0477 14743 : —I—: : 48.05
Total (/7= 77.37, p = 0.036) 0233 0.112 0421 ! - : :
0% 50% 100%
(b)
Study name Study period Location Statistical results Condom usage and 95% ClI
Event Lower Upper Relative
rate limit limit n/N weight
Liu H, 2007 2008 Beijing 0407 0285 0542 22/54 : —|—: : 71.42
Ruan, 2007 2005 Beijing 0348 0184 0557 8/23 : —I—:— : 28.58
= = ) | |
Total (2= 0.00, p = 0.240) 0.390 0288 0503 X ’: X
0% 50% 100%
Figure 7 Forest plot of condom use with (a) regular female partners; and (b) non-commercial casual female partners in last six
months.
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transmission than vaginal contact [43]. Due to reproduc-
tive reasons, MSM might not use condoms during vagi-
nal sex but they may use condoms in anal sex. Since
vaginal intercourse was more common than anal inter-
course in male-female partnership, we assumed all con-
dom usage estimates were associated with vaginal sexual
intercourse. Fifth, due to limited number of studies
available, we were unable to investigate the associations
between the age of MSM and consistent condom use in
different geographical locations and with different types
of partnerships. For the same reason, the contribution
of age to the heterogeneity of the studies could not be
investigated. Sixth, our study only addressed the overall
MSM population; specific populations such as male sex
workers (‘'money boys’) were not included in this study.
In China, ‘money boys’ have become one of the emer-
ging high-risk sub-populations in gay communities in
recent years [44]. However, very few epidemiological
and socio-behavioural studies have focused on this
population to date. Limited studies indicated that Chi-
nese ‘money boys’ are usually younger than the overall
MSM population and unmarried [38,45-47]. An esti-
mated 71% of Chinese money boys had 1-3 male clients
and 11% had more than 10 clients per week [38].
Approximately 27% of money boys had female clients in
last six months [48]. Unprotected sex with both male
and female clients was very common (59.4% and 55.6%,
respectively) [38]. A survey in 2007 found that 43% of
the money boys had female sexual partners but only
36% reported consistent condom use in the last six
months [45]. Money boys were more likely to move
between major cities to earn extra income from the
commercial sex industry and hence they may be a parti-
cularly important population for transmitting HIV in
different geographical locations [49]. These characteris-
tics may result in the population of money boys becom-
ing the core group for HIV transmission among MSM
and the general population [44,45]. Further investiga-
tions are necessary to understand the behaviours of this
sub-population in China.

Moderate to high heterogeneities were observed in the
conducted meta-analyses. Given the limited details of
study information, we only investigated five potential
study characteristics associated with the heterogeneity in
the meta-regression model. Recruitment method was
found to be the major study characteristic associated
with high heterogeneity in the stratified meta-analyses
(associated with marital status, percent of MSM who
had female sex partners and condom use at last sex act).
Furthermore, we postulate that several other factors,
including geographical Chinese regions, age of MSM
and migrant status, may also be associated with the het-
erogeneity observed, although these factors could not be
assessed by meta-regression due to limited data. Other
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study variables such as the quality of interviewers, ques-
tionnaire or marital status of MSM were not reported in
the collated studies but may also contribute to the het-
erogeneities across studies.

MSM is a population highly susceptible to the emerging
HIV epidemic in China [9,50,51]. Further studies on speci-
fic sub-populations of MSM, such as money boys, trans-
gender MSM, MSM who inject drugs and bisexual MSM,
are necessary to understand their sexual behaviours and
contribution to the HIV transmission within and beyond
the MSM population. Currently, there are no specific pub-
lic health interventions targeting bisexual MSM in China.
Our results indicate that MSM recruited at MSM venues
were more likely to be currently married, had sex with
females in last six months, and had unprotected sex with
females. Harm-reduction interventions such as distribu-
tion of condoms and lubricants to bisexual MSM may be
implemented at MSM venues and further expanded to the
wider communities. Given the low condom usage between
MSM and their regular female partners, public health
intervention strategies should particularly target married
MSM and their regular female partners. Sexual behaviour
and condom use rates with different partnerships should
be clearly identified in the future social-behavioural sur-
veys in order to understand the bisexua behaviour among
MSM and to curb the spread of HIV transmission from
MSM to the overall female population.

Conclusion

Men who have sex with men are a population that is
highly susceptible to the rapid spreading HIV infection in
recent years. Our study shows that a substantial propor-
tion of MSM is currently married or has had sex with a
female in the past six months. Consistent condom use
rates are low among partnerships with regular females.
Our findings imply that the general female population, as
regular partners of MSM, has a high risk of contracting
HIV infection that are bridged from their bisexual male
partners. Scale-up of the harm-reduction interventions
and health educations for bisexual MSM and their female
partners are necessary to halt the further spread of HIV
into the general female population.
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