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Abstract

Background

Sexually Transmitted Infections (STIs) are a global challenge. China, once said to have
eradicated STls, is now facing a rapid rise in the prevalence of HIV/STIs. This review of
reviews aims to map HIV/STI risk factors among the Chinese population, with the objective
of identifying risk factors to inform the formulation of effective prevention strategies.

Methods

A systematic search using key terms related to HIV/STIs, risk factors and the Chinese popu-
lation in both English and Chinese databases (PubMed, PsycINFO, the Cochrane Library;
Wanfang data, CNKI, VIP and SINOMED) was conducted, and peer-reviewed systematic
reviews on the topic from 1991 to 2014 were selected. Identified risk factors were grouped
into different level determinants based on the HIV Social Epidemiology Model, and then
evaluated and reported based on the PRISMA checklist.

Findings

Of the twenty-eight reviews included, the majority were focused on well-established, individ-
ual level risk factors within key populations, with some highlighting the complexity of inter-
acting factors (e.g., alcohol use and higher income in male migrants). While twenty-two
reviews covered individual factors, only ten mentioned social factors and five had contents
on structural factors. There are gaps in the evidence on social and structural level impacts
of HIV/STls, such as on stigma, discrimination, health policy, access to care, and illicit drug
control policies. Migration and social expectation appear to pose a significant threat in
aggravating the HIV/STI situation in China; for example, incarceration patterns indicated a
significant risk of HIV/STIs for female sex workers.
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Conclusions

Since international guidelines recommend an integrated and multi-level approach to HIV/
STl prevention, a comprehensive approach targeting interventions at all levels along the
continuum of care is needed to effectively curtail HIV/STI transmission in China. More
research is needed to better understand the impact of socio-political interventions within a
Chinese context.

Introduction

Around the world, over one million people are infected with some kind of Sexually Transmitted
Infection (STI) every day, making them a major global health problem [1]. The world’s most
populous country, China, was said to have eradicated STIs 50 years ago but is now experiencing
the most precipitous increase in the prevalence of STIs and facing a huge challenge of identify-
ing how to control HIV and STIs [2, 3]. In 2012, 41,929 new cases of HIV/AIDS and about
780,000 People Living with HIV/AIDS (PLHIV) were reported in China [4]. Syphilis and gonor-
rhoea now represents the third and fifth most common category B infectious diseases in China.
In 2012, there were about 1.6 million reported cases of syphilis, gonorrhoea and Hepatitis B in
China [5, 6]. STIs are known to be associated with many serious health consequences including
irreversible neurological problems, prematurity or stillbirth, cervicitis, pelvic inflammatory dis-
ease, chronic pelvic pain, infertility, and ectopic pregnancy in women [7-9].

A thorough understanding of the risk factors is a cornerstone for designing effective preven-
tion and control interventions [10]. Thus far in China, many reviews have attempted to sum
up the risks from various sources in different key populations such as men who have sex with
men (MSM), or people who use drugs. Traditional disease prevention intervention often
focuses on individual behaviours and overlooks social and contextual factors, some of which
are believed to be the fundamental source of disease development [11]. Social epidemiology,
which studies “the role of social factors in the aetiology of disease” has been used as a frame-
work for the determinants of HIV, and is used as the underlying conceptual framework for this
review [12]. The complexity of HIV/STIs requires a comprehensive socio-epidemiological
approach to fully understand the interplay of different risk factors [13, 14]. Linking a social
approach to epidemiology studies encourages a multidisciplinary approach which goes beyond
the traditional individual behaviour method [15-18].

The aim of this study was to map out the risk factors for HIV/STIs in the Chinese popula-
tion through a review of systematic reviews. It was anticipated that the overview of risk factors
from pooled data could shed light on the priorities and inadequacy of the existing HIV/STIs
studies in China and contribute to the fight against HIV/STIs globally.

Methods

A comprehensive search protocol of peer-reviewed journals was developed. Three English
databases (PubMed, PsycINFO, and the Cochrane Library) and four major Chinese databases
(Wanfang Data, CNKI, VIP Chinese Journal Database, and SINOMED) were selected. HIV,
syphilis and gonorrhoea only became reportable across China since 1991, and thus used as the
start of the timeframe of this study (1991-2014) [19].

We included systematic reviews that studied the Chinese population, covering adult HIV/
STI risk factors and including correlates of unsafe behaviour, prevalence and incidence.
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Exclusion criteria included: article published in languages other than English or Chinese; arti-
cles which were concerned with only congenital STTs; interventional studies; studies which
examined non-Chinese populations. Search terms included three aspects: HIV/STIs (including
Medical Subject Headings “sexually transmitted diseases”); risk factors relating to the frame-
work (including prevalence, incidence as well as correlates of unsafe behaviours); and Chinese.
Both qualitative and quantitative systematic reviews were included. The detailed search strat-
egy can be found in S1 Appendix.

Two independent reviewers screened titles and abstracts of the search results, removing
duplicates or ineligible reviews before proceeding to full text screening of eligible papers. Con-
sensus was reached either through discussion or, if necessary, through a third researcher’s
opinion. The raw data extraction sheet was compiled and modified independently to include
basic information about the review based on the Social Epidemiology Framework, namely: the
review period; database used; types of STIs; studied population; individual level risk factors
(e.g. age), social level risk factors (e.g. networks) and structural factors (e.g. public policy); and
limitations. The primary summary measures were the infection risk factors identified. The end
point was HIV/STIs. Condom use was a proxy measure for avoiding HIV/STTs. Hepatitis C
(HCV) was often included in the reviews as an STI—not only it was more prevalent in gay men
with HIV but a lot of HCV patients were presented in the STI clinics. Additionally, HCV and
HIV were often researched together. This study followed the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses (PRISMA) guidelines (the checklist can be found in S2
Appendix). The quality of the studies was assessed according to the validated scale—Assess-
ment of Multiple Systematic Reviews (AMSTAR) (Table 1) [20, 21].

Results

The initial selection process identified 47 out of 425 search results. The initial step was to
include both Chinese populations from within and outside of mainland China but very few
articles on the latter emerged. A handful of reviews consisting of a mixture of Chinese and
other nationalities were excluded due to the lack of clear distinction between risk factors for
the two groups. The full-text screening further excluded 19 duplicated reviews leaving a total of
25 English and 3 Chinese systematic reviews for final inclusion (S1 Fig). The reviews reported
in the Chinese literature focuse more on HIV and the related risk factors in key populations
only (e.g. drug users and MSM) while those in the English literature tended to be more diverse.

Of the final included papers, most reviews (N = 23) focused on key populations including:
ten on MSM [22-31], one on Money Boys [32], five on drug users [33-37], three on female sex
workers (FSW) [38-40], two on migrants [41, 42], one on long-distance truck drivers (LDTDs)
[43], and one on combined high-risk groups [44]; three studies assessed key and general popu-
lation [45-47], one on blood donors [48], and one in sero-discordant couples [49]. Different
risk factors were extracted and put into a template. The majority of the risk factors identified
were at the individual level rather than at the social or structural levels. A summary of the
included studies can be found in S4 Appendix.

Based on the PRISMA checklist, the majority of the reviews identified themselves as a sys-
tematic review and/or meta-analysis in the title, with the exception of three [38, 40, 45]. Most
studies presented structured abstracts, clear objectives and rationales but lacked detailed proto-
col or registration. Inclusion criteria were reported in all but one study [47]. Twenty-five
reviews included details of the study selection; three did not [36, 38, 47]. All reviews mentioned
the information sources and provided a full electronic search strategy, although few contacted
the study authors to identify additional studies. The majority of the reviews reported the data
collection process and items, though more than half failed to include the risk of bias in

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 3/15



el e
@ ) PLOS ‘ ONE Risk Factors of HIV and STls in China

Table 1. Quality assessment of included studies using the Assessment of Multiple Systematic Reviews (AMSTAR).

Study SR/M A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 AMSTAR
Chow et al. (2011) M 0 1 1 0 0.5 1 1 0.5 1 1 0.5 7.5
Li et al. (2011) M 0 1 1 0 0.5 1 1 0.5 1 1 0.5 7.5
He et al. (2011) SR 0 1 1 1 0.5 1 0 0 1 1 0.5 7
Guo et al. (2011) SR 0 0 1 0 0.5 1 0 0 1 0 0.5 4
Gao et al. (2009) M 0 0 1 0 0.5 1 1 0 1 1 0 5.5
Yun et al. (2011) M 0 1 1 0 0.5 1 1 1 1 1 0.5 8
Meng et al. (2013) M 0 0.5 1 0 0.5 1 0 0 1 1 0.5 5.5
Chow et al. (2011) M 0 0.5 1 0 0.5 1 1 0 1 1 0.5 6.5
Qiu et al. (2013) M 0 0 1 1 0.5 0.5 0 0 1 1 0 5
Chow et al. (2012) M 0 0.5 1 0 0.5 1 1 0 1 1 1 7
Zhuang et al. (2012) M 0 1 1 0 0.5 1 1 1 1 1 1 8.5
Chow et al. (2011) M 0 1 1 1 0.5 1 0 0 1 1 1 7.5
Zhuang et al. (2012) M 0 1 0 0 0.5 1 1 1 1 1 1 7.5
Bao et al. (2009) SR 0 0 0.5 0 0 0 0 0 1 0 1 25
Wang et al. (2010) M 0 0 0.5 0 0.5 NA 0 0 1 0 0 2
Xing et al. (2013) M 0 0 0.5 0 0.5 NA 1 1 1 1 0 5
Hong et al. (2008) M 0 0 0.5 0 0.5 1 0 0 NA 0 1 3
Yang et al. (2013) M 0 1 0.5 0 0.5 1 0.5 0 1 0 1 5.5
Poon et al. (2011) SR 0 0 0.5 0 0.5 1 0 0 NA 0 1 3
Liu et al. (2012) M 0 0 0.5 0 0.5 1 0 0 1 1 1 5
Zhang et al. (2013) M 0 1 0.5 0 0.5 1 1 0 1 1 1 7
Zhang et al. (2013) M 0 1 0.5 0 0.5 1 1 0 1 1 1 7
Zhang et al. (2013) SR 0 1 1 1 0.5 1 0 0 1 0 1 6.5
Li et al. (2010) SR 0 0 0.5 0 0.5 1 0 0 1 0 1 4
Lin et al. (2006) SR 0 0 0.5 0 0.5 0 0 0 NA 0 1 2
Yang et al. (2005) SR 0 0 1 1 0.5 1 0 0 1 0 0 4.5
Hong et al. (2012) M 0 0 0.5 0 0 0 0 0 1 0 0 1.5
Zang et al. (2011) M 0 1 1 1 0.5 1 0 0 1 0 1 6.5
Mean 5.43
Standard Deviation 2.03

(SR) Systematic review; (M) Meta-analysis; (A1...A11) AMSTAR ltems (please find in the AMSTAR Checklist in the S3 Appendix), scored as 0 or 1;
(AMSTAR) AMSTAR Score ranging from 0—11; (NA) Not Applicable

doi:10.1371/journal.pone.0140426.1001

individual studies. Twenty-six studies stated limitations of the review, but two reviews did not
[30, 36]. The median number of studies included in each review was 45 with an interquartile
range of 40-92.

Individual factors

Individual factors include individual characteristics, socioeconomic position and behaviours.
Individual characteristics.

1. Younger age was a significant risk factor for STIs in four reviews [34, 40, 47, 48], but limited
evidence was found for HIV. Among migrant returnees, STIs were higher among 18-30
years (8.7%) than among 31-45 years (2.7%) and 46-60 years (1.5%) [47, 50]. Being under
40 was associated with higher rates of HCV infection among entrants of methadone
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maintenance treatment (MMT) (<30 years OR = 1.88 (95% confidence interval (CI) 1.31-
2.69); 30-40 years OR = 2.21 (95%CI 1.54-3.18) compared to >40 years) [34]. Sixty percent
of HIV positive voluntary blood donors were below 30 years (compared to 40% 31-55
years) [48]. Chances of gonorrhoea/chlamydia co-infection among FSW under the age of 20
were 2.60 times (95% CI 1.53-4.44) of those above 20 [40, 51].

The prevalence of HIV/STIs differs by gender. Three reviews indicated a higher prevalence
of STIs for women than men [42, 46, 47]. One review found that male drug users are one-
and-a-half times more likely to be HIV affected in high prevalent areas (defined as >10,000
HIV infected drug users, i.e. Yunnan, Guizhou, Sichuan, Guangxi and Xinjiang) [34]. How-
ever, in low prevalence areas, female drug users were twice as likely to be HIV infected, with
the odds of male-to-female infection being 0.46 (95%CI 0.27-0.79) [34].

Migrants in cities had 6.70 times (95%CI 6.05-7.41) risk of contracting HIV compared to
the general Chinese population, while female migrants were at even higher risk OR = 12.18
(95%CI 11.11-13.35) [42]. Compared to male migrants (4.2%, 95%CI 3.7-4.7%), females
had higher STIs prevalence (14.1%, 95%CI 6.4-21.8%) [47, 50]. Female drug users had two-
to-tenfold higher prevalence of syphilis than male drug users [46]. Differences in gender
were not significant among drug users for viral STIs such as HIV/HBV/HCV [34, 36, 37].

Weak associations were found between marriage and HIV/STIs risks among different
groups. One study found that unmarried migrants were more likely to engage in commer-
cial sex (OR = 1.49; 95%CI 1.10-2.01) and become infected with STIs (OR = 1.56; 95%CI
1.26-1.93) compared to married migrants [41]. However, another review found that 80-
85% of STIs patients were married [47].

Amongst drug users, ethnic minorities had higher rates of HIV infection (OR = 3.08; 95%CI
1.81-5.24) [37].

. Three reviews highlighted importance of concurrent HIV/STIs as risk factors for acquiring

other STIs [22, 23, 40]. For MSM, a positive correlation was observed between HIV and
syphilis (2003-2008) [22]. Baseline syphilis infection was a risk factor for HIV infection,
with Relative Risk (RR) of 3.33 (95%CI 1.97-5.62) [23]. HIV positive FSW were more likely
to be infected with syphilis, with an Adjusted Odds Ratio (AOR) of 5.7 to 8.1 [40, 52, 53].
FSW with Herpes Simplex Virus type 2 (HSV-2) were more likely (OR = 2.2; 95%CI 1.05-
4.70) to be infected with HIV and vice versa (AOR = 2.6; 95%CI 1.30-5.38) [40, 54, 55]. Sur-
prisingly, FSW infected with trichomoniasis were much more likely (AOR = 11.2; 95%CI
2.9-42.7) to be infected with HIV and vice versa (AOR = 5.02; 95%CI 1.4-17.0) [40, 53].
Current HCV (OR = 5.9; 95%CI 2.1-15.9) or syphilis positive (AOR = 5.3; 95%CI 2.02-
13.64) posed greater risks for acquiring HSV-2 among FSW [40, 54]. Though one review
found that HIV was not associated with STIs history among drug users OR = 1.26 (95%CI
0.63-2.51) [37].

Socioeconomic positions.

. Low educational attainment increased HIV risks in certain populations. Having nine or less

years of education was a risk factor for HIV among drug users (OR = 1.32; 95%CI 1.01-
1.74) [37].

. Some occupations increased risks for HIV/STIs [32, 38, 43, 44, 46]. Among LDTDs, the

pooled prevalence estimates of HIV were 0.19% (95%CI 0.15-0.24%) with RR = 3.33 (95%
CI 2.40-4.62) and syphilis at 0.86% (95%CI 0.70-1.06%) (1995-2010), with RR = 1.65 (95%
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CI 1.35-2.03) compared to the general population [43]. FSW had a higher HIV prevalence
(0.36%; 95%CI 0.12-0.71%) than the general population [44], and Money Boys had a
greater HIV risk (OR = 1.29; 95%CI 1.09-1.54) than general MSM [32]. Syphilis prevalence
among “possible” FSW (employees at entertainment centres, etc. where commercial sex is
not the primary service) was about 0.83% (95%CI 0.62-1.30%) compared to food and ser-
vice employees (0.30%; 95%CI 0.20-0.50%) [46]. Longer duration of working in the sex
work industry was associated with an increased risk of developing a syphilis infection in
FSW (OR = 1.98; 95%CI 1.08-3.62) [38]. Unemployment and HIV infection were weakly
associated among drug users (OR = 1.34; 95%CI 1.02-1.76) [37].

Higher income was associated with STIs among male migrants. Those with lower income
were less likely to have multiple sexual partners (OR = 0.61; 95%CI 0.47-0.78) and be
infected with STIs (OR = 0.56; 95%CI 0.44-0.70) compared with their higher income coun-
terparts [41].

Behavioural factors.

Having multiple sex partners was found to be a significant risk factor for HIV/STIs, with RR
of 2.81 for HIV infection (95%CI 1.59-4.95) among MSM [23]. The number of male sex
partners was also related to syphilis infection for MSM [24]. Among the general population,
one review reported that the majority of STIs patients had multiple sexual partners within
the previous year, with a mean of 6.2 and 7.2 for men and women respectively [47]. Engag-
ing in sex with both genders was associated with 30% increase in HIV infection (OR = 1.30;
95%CI 1.04-1.62), but this correlation was not seen for syphilis [27].

Low rates of condom use were observed among general and key populations: only 10% of
migrants reported consistent condom use, with nearly 40% having never used a condom
[47]. Low rates of consistent condom use were observed among FSW with their stable part-
ners (8-15%) and clients (13-54%) [38]. Similar findings were identified among drug users,
with a reported rate of consistent condom use between 0-28%, and a range of 32-100%
reported never having used a condom [47]. Low rates of consistent condom use were
reported among MSM with regular, non-commercial/casual, and commercial partners with
23.3% (95%CI 11.25-42.1%), 39.0% (95%CI 28.8-50.3%) and 55.8% (95%CI 41.4-69.4%) in
the last six months respectively [29].

Anal intercourse without the use of condoms (especially receptive anal sex (RR = 3.88; 95%
CI 1.44-10.47)) was found to be a significant risk factor associated with HIV infection
among MSM [23, 24]. HIV infection was associated with anal sex with a male partner in the
past six months (OR = 3.18; 95%CI 1.59-6.37) [24, 56]. MSM populations also showed an
increased prevalence of syphilis prevalence with a median of 14.56% (95%CI 10.61-18.7%)
(2000-2005), which was significantly higher than other key populations, including FSW
and FSW clients at 3.04% (95%CI 2.99-5.79%) [46].

Ilicit drug use was associated with a higher prevalence of HIV/STIs [34-37, 40, 44, 46].
Median syphilis prevalence was higher in drug users at 6.81% (95%CI 5.01-11.17%) com-
pared to 0.30% (95%CI 0.20-0.50%) among food and service employees [46]. Methamphet-
amine use was specifically associated with syphilis infections among FSW (AOR = 2.5; 95%
CI 1.1-5.0) [40, 57]. Intravenous drug use was strongly associated with HIV infection
among FSW (AOR = 8.0-9.1; 95%CI 2.1-4.67 to 17.55-30.3) [40, 53, 55] and posed a risk
factor for HIV/HCV/HBV infection among all drug users [36]. HIV prevalence among Peo-
ple Who Inject Drugs (PWID) was 12.55% (95%CI 12.25-12.85%), with odds ranging from
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3.73 to 4.29 fold higher than other drug users (prevalence = 1.05% (95%CI 0.95-1.16%))
[34, 37]. Similarly, HCV infection rates among PWID were ten times higher (OR = 10.82;
95%CI 7.60-15.40) than other drug users among MMT clinics entrants [34]. Long duration
of drug use (>5 years) was positively correlated with increased HCV infections (OR = 2.69,
95%CI 1.07-6.78) [36].

5. Sharing of injecting equipment represented a great risk for HIV/HCV. HIV infection
among needle sharers versus non-sharers ranged from OR = 2.47 (95%CI 1.44-4.23) to 4.46
(95%CI 2.71-7.34) whereas, for HCV, OR = 3.41 (95%CI 2.56-4.54) [34, 37].

6. Alcohol use was identified as a risk factor for STIs. A study of 16,797 female drinkers found
that drinkers had an increased RR of 1.56 (95%CI 1.20-2.03) for trichomonas vaginalis
compared with abstainers. Those who consumed 1-9 drinks per week or had an alcohol
abusing partner displayed an increased risk of trichomonas infection (RR = 1.70, 95%CI
1.30-2.23 and OR = 2.53, p = 0.01) respectively [45, 58]. Frequent alcohol consumption in
the past three months was associated with syphilis infection among MSM (OR = 1.9; 95%CI
1.1-3.2) [45, 59].

Social factors

Social factors include social networks, neighbourhood effects, cultural context and social
capital.
Social networks.

1. Samples recruited from different networking sites showed different HIV infection rates
among MSM [25, 26]. One review found higher HIV rates in saunas (3.6%-26.5%) than in
gay bars (0.8%-10.3%) (OR = 3.1; 95%CI 2.0-5.0) [25]. In general, sampling by MSM net-
works found a higher HIV prevalence (2.8%, 95%CI 1.6 to 4.9%) when compared to snow-
balling and respondent-driven sampling (RDS) (2.1%, 95%CI 1.4 to 2.9%) [26].

Neighbourhood effects/geographic/physical environment.

1. High heterogeneity of HIV prevalence was associated with the geographical locations of the
studies. Overall, the highest HIV prevalence rates were found in southwest China within dif-
ferent key populations [31, 33, 44]. Provinces/regions with the highest HIV prevalence can
be found in Table 2. A summary table of STIs could not be made based on geographical
location as studies focused on different groups and STIs. Among MSM, the highest rates of
syphilis were found in the northwest of China (14.2%, 95%CI 7.1-21.4%) [30]. Among drug
users, the highest prevalence of HCV was found in South China (63.0%, 95%CI 49.7-
76.2%), followed by Mid-China (58.9%, 95%CI 31.6-86.1%) (1994-2009) [36]. Among
ESW, the highest prevalence of HSV-2 was in Yunnan (1996-2010) [40].

2. Working conditions are significantly associated with the prevalence of HIV/STIs among
FSW [39, 40]. Those working in low-tier conditions (hair salons, massage parlours, small
hotels or on the street) were more likely to be HIV-infected (OR = 2.0, 95%CI 1.12-3.47)
[40, 55]. In medium and high-tier workplaces (star hotels, VIP clubs, big karaoke dancing
bars, and saunas), HIV and syphilis prevalence were reported 0.32% (95%CI 0.16-0.48%)
and 3.22% (95%CI 2.19-4.24%) respectively, while in low-tier workplaces were 0.39% (95%
CI 0.18-0.61%) and 13.82% (95%CI 10.59-17.04%) respectively [39].
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Table 2. Provinces/regions with the highest HIV prevalence amongst key populations in China.

Type of
population
Year

Blood
donors
2010 [48]

FSW 2000~
2011 [39]

MSM [28]

Drug users
1993-2009
[36]
PWID 2010
[44]

Yunnan
(125.97/100,000)
Southwest

Yunnan 4-79%
(95%ClI 3.35—
6.24%) Southwest

8.2% (95%ClI 3.8—
12.6%) in 2006 to
11.4% (95%Cl
9.2-13.6%) in
2009 Southwest

12.9% (95%Cl
7.7-18.2%) North

14.61% (95%ClI
10.53-20.46%)
Southwest

doi:10.1371/journal.pone.0140426.1002

Provinces/regions with the highest prevalence

Guangxi
(32.407100,000)
South
Chongging
(0.98%; 95%ClI
0.04-1.93%)
Southwest

3.9% (95%Cl
0.2-7.5%) in
2006 to 8.6%
(95%CI 7.1—
10.1%) in 2009
Northeast

8.6% (95%Cl
6.1-11.1%),
Southwest

13.56% (95%Cl

9.47-18.82%)
Northwest

Guizhou
(19.607100,000)
Southwest
Guangxi (0.45%;
95%Cl 0.31—
0.59%) South

0.8% (95%Cl
0.0-1.8%) in
2006 to 6.5%
(95%CI 3.1—
9.9%) in 2009
Northwest

7.4% (95%Cl
0.7-14.195%Cl)
Mid-China
6-29% (95%ClI
5.17-7.99%)
South central

Structural factors

Xinjiang
(44.09/100,000)
Northwest

Sichuan (0.43%;
95%Cl 0.20—
0.66%)
Southwest

1.2% (95%Cl
0.2-2.3%) in
2004 to 5.4%
(95%Cl 3.3—
7.5%) in 2009
South central

3.0% (95%Cl
2.3-3.6%) South

Chonggqing
(18.22/100,000)
Southwest
Xinjiang (0-36%;
95%Cl 0.18—
0.54%)
Northwest

0.7% (95%Cl
0.0-2.1%) in
2003 to 5.5%
(95%Cl 2.6—
8.4%) in 2009
East

1.0% (95%Cl
0.6-1.4%) East

Tibet
(24.02/100,000)
Southwest
Zhejiang (0.22%;
95%Cl 0.10—
0.34%) East
Hainan (0.22%;
95%Cl 0.06—
0.37%) South

1.7% (95%Cl
0.0-3.9%) in
2003 to 4.8%
(95%Cl 2.5~
7.0%) in 2009
North

0.9% (95%ClI
0.2-1.7%)
Northwest

Pooled HIV
prevalence

13.22/100,000
(12.10-4.40)
(2000-2009)

0.20% (95%CI
0.172-0.233%)
(2000-2011)

4.3% (95%Cl
3.7-4.9%)
(2003-2009)
0.6% (95%Cl
0.0-2.1%)
(2003) to 7.4%
(95%Cl 5.7—
9.2%) (2009)

3.3% (95%Cl
2.9-3.7%)

9.08% (95%Cl
8.04-10.52%)

Structural factors include: demographic changes; war and militarization; structural violence

and discrimination; legal structures, and policy environment. No papers examining the risk of

war and militarization, structural violence and discrimination were identified in the selected

reviews.

Demographic change.

1. Migration and mobility posed a significant risk factor for HIV infection. Compared to the

general population, migrant workers recruited from urban areas had a 6.70 (95%CI 6.05-
7.41) fold higher risk of HIV infection [42]. Furthermore, migrant MSM had relatively higher
rates of HIV (4.3%, 95%CI 1.2-7.3%) than non-migrant MSM (1.1%, 95%CI 0-2.8%) [25].

2. Urbanization in China appears to contribute to the spread of HIV/STIs. Pooled estimates of
HIV prevalence among migrants returning from urban areas was 0.18% (95%CI 0.12—
0.29%), with the odds of HIV infection 3.16 (95%CI 2.06-4.84) times higher than the overall
figure [42].

Legal structure. Prostitution is highly condemned in China, therefore sex workers are

often detained for re-education through labour camps or analogous administrative detention
[60]. A study reported higher HIV infection rates among FSW recruited from re-education
centres (10.3%) compared to community-based FSW (0-1.4%) [38, 53]. A higher syphilis prev-
alence was found among imprisoned FSW ranging from 10.96% (95%CI 9.76-12.17%) to
12.49% (95%CI 4.95-17.8%) compared to possible FSW which ranged from 0.83% (95%CI
0.62-1.3%) to 3.34% (95%CI 3.10-3.59%) [39, 46].

Policy environment.
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1. For health policy and access to care, it is encouraging to see the positive impact of the
National Free Antiviral Therapy (ART) project. Pooled HIV heterosexual infection rates
among sero-discordant couples was 2.13 (95%CI 0.00-4.63) per 100 PY before the National
Free ART project in 2003, dropping to 1.44 (95%CI 0.62-2.26) per 100 PY after implemen-
tation [49].

Discussion

Based on the HIV social epidemiological framework, this systematic review of reviews provides
a comprehensive picture on the risk factors of HIV/STIs among the Chinese population. On
top of identifying and collating the important risk factors into different categories, this review
highlighted the lack of consideration to important structural level determinants in the current
literature, such as the impact of demographic changes and legal structure on the risk of HIV/
STIs. Furthermore, research has mainly focused on key populations and individual level risk
factors, neglecting social or structural level determinants. At the individual level, common risk
factors emerged including individual characteristics (younger age, non-Han ethnic), behav-
iours (low condom use, sharing of intravenous equipment and anal sex) and socioeconomic
position (lower education). Alcohol use and higher income in male migrants were identified as
more complex interactive factors. Social networks and neighbourhood effects are significant
risk factors presented at the social level.

The lack of structural level studies, such as those on stigma and discrimination, health policy
and access to care, and illicit drug control policies, could be explained through multiple rea-
sons. Presently, there is a lack of a clear definition of structural factors. There are no guidelines
on how to conduct structural level interventions and limited information on the effectiveness
of such interventions [12, 61]. However, even with limited evidence, it has been demonstrated
that combining structural factors with an individual approach can significantly improve effec-
tiveness of HIV prevention [62]. After the implementation of the National Free ART project in
China, the pooled HIV heterosexual infection rate among sero-discordant couples dropped
[49]. Internationally, the national 100% Condom Program, introduced in 1991, decreased STIs
by 10 folds, and HIV incidence by 5 folds among the young Thai male conscripts from 1991-
1993 to 1993-1995 [63].

Our review identified that among the structural risks, the incarceration pattern reveals a sig-
nificant risk of HIV/STIs for FSW. Internationally, it is found that compared with the general
public, the prevalence of HIV/STIs in the prison population is two-to-ten times higher, due to
prevalence of unprotected sexual intercourse and intravenous drug use [64]. The objective of
the re-education of sex workers, according to the Chinese policy, is to guide FSW away from
“bad habits” [60]. However, evidence suggests the re-education policies are exposing FSW to
increased risk of HIV/STTs, thus, there is need to re-consider the current policies [65]. Further,
modelling suggests that decriminalization of sex workers could avert up to 33%-46% of HIV
infections [66]. In China, more than 40 scholars and lawyers advocated for abolishment of
detention education to the National People's Congress and the Chinese Political Consultative
Conference in 2014 [67].

Most key populations (e.g. PWID, LDTD and FSW) were included in 1995 in the national
surveillance system in China. Yet MSM was only added in 2002 [68], despite MSM studies
accounting for more than one third of all reviews explored in this study. This is due to rapid
increase of HIV infection in MSM in recent years in China from 1.77% (95%CI 1.26-2.57) in
2000 to 5.98% (95%CI 4.43-8.18) in 2010 [44]. Aligning with official reports, indicates that
although HIV prevalence in key populations are stabilizing or decreasing, HIV infection
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among the estimated 3.1-6.3 millions of MSM have increased dramatically [4, 23-26, 28, 31,
69]. It has been identified that condom-less anal intercourse, multiple partners, migration and
sex work were all found to pose significant risks for HIV infection among MSM. HIV preven-
tion needs to take into consideration context-specific strategies. Engaging in sex with both
male and female partners was associated with 30% increase in HIV infection, which presents a
particular challenge in China given that at least one-third of Chinese MSM have wives or
female partners to fulfil social expectations and pressures to marry and have children [27, 70].
In addition, a recent review found that although behavioural interventions alone can increase
consistent condom use, it had little impact on HIV or syphilis infection [71], suggesting a need
to incorporate behavioural, biomedical, social and structural dimensions [62].

This multi-level approach to HIV/STIs prevention and treatment is becoming increasingly
important internationally [62]. The World Health Organization (WHO) recognizes the con-
current nature of vulnerabilities for key populations, thus recommends integrated service be
provided [72]. For example, intravenous drug use is a significant individual risk factor for
drug-using FSW to HIV/STISs infection [4, 34, 37, 40, 53, 55, 58]. A more holistic approach for
an intervention would add opiate substitution treatment and needle and syringe programmes,
to the traditional behavioural approaches [73]. WHO calls for screening, diagnosis and treat-
ment of STIs to be offered routinely to key populations, “as part of comprehensive HIV preven-
tion and care” [72]. Along with other international studies, the finding that co-infection is a
risk factor for contracting HIV/STIs reinforces WHO guidelines suggests a need to scale up
provider-initiated and voluntary testing services as well as counselling in ST1s clinics in China
[74,75].

There are several limitations to this review. First, as most reviews contained data from
cross-sectional studies, risk factors cannot infer causality. The pooled data nonetheless rein-
forces the associations of the risk factors and infections as the data is gathered systematically
from all identified reviews. Secondly, as the review covers diverse sampling methods, popula-
tion groups and STIs over a large time span, the overall picture might not reflect the real situa-
tion at a particular point in time. However, the review by Cai et al. concluded that no
significant time trends were identified between 1980 and 2012, studying high-risk sexual
behaviours through 174 observational studies [76]. Thirdly, most studies included were con-
ducted in urban cities and might not represent all of China. Given the vast number of floating
populations in China and the limited health facilities in rural areas, the rural situation of HIV/
STIs may be equivalent if not worse than urban cities, thus demanding further investigation.

Conclusion

It is a critical moment for China in terms of HIV/STIs control and prevention. A comprehen-
sive picture of the risk factors, as presented in this review can help in effective planning of
HIV/STIs prevention strategies. However, reviews on HIV/STIs risks among the Chinese pop-
ulations are limited to individual factors. Though important, social and structural risk factors
are desperately lacking, as highlighted by international guidelines and research for HIV/STIs
prevention. A comprehensive approach targeting interventions at all levels, along the contin-
uum of care is needed to effectively curtail HIV/STIs transmission in China. Our study recom-
mends that more research is needed on the impact of socio-political interventions within a
Chinese context.

Supporting Information

S1 Appendix. Search Strategy used for the different selected databases.
(DOCX)

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 10/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0140426.s001

@’PLOS ‘ ONE

Risk Factors of HIV and STls in China

S2 Appendix. The PRISMA checklist for identification of systematic reviews and meta-
analysis.
(DOCX)

S$3 Appendix. AMSTAR Checklist.
(DOCX)

S4 Appendix. A Table including a summary of all studies included in the review.
(DOCX)

S1 Fig. Flow chart of the study selection procedure of the review according to the PRISMA
Flow Diagram 2009.
(TIF)

Acknowledgments

Thanks to the kind support of Ms. Ruth Wong Shuk-ching, ex-Medical Librarian of the Uni-
versity of Hong Kong and Ms. Weili Zhu, Medical Librarian of Zhongshan School of Medicine,
Sun Yat-sen University. Thanks to Jeff Lam who supported the English searching including
screening of the titles and abstracts.

Author Contributions

Conceived and designed the experiments: WCWW YZ. Performed the experiments: YZ TL.
Analyzed the data: YZ WCWW TL JDT. Contributed reagents/materials/analysis tools:
WCWW YZ TL JDT. Wrote the paper: YZ TL WCWW JDT.

References

1. Sexually transmitted infections (STIs) [Internet]. 2014 [cited 2014 9 May]. Available: http://www.who.int/
mediacentre/factsheets/fs110/en/.

2. TuckerJD, Chen XS, Peeling RW. Syphilis and social upheaval in China. New England Journal of Med-
icine. 2010; 362(18):1658-61. doi: 10.1056/NEJMp0911149 PMID: 20445179

3. Cohen MS, Henderson GE, Aiello P, Zheng H. Successful eradication of sexually transmitted diseases
in the People's Republic of China: implications for the 21st century. Journal of Infectious Diseases.
1996; 174(Supplement 2):5223-S9.

4. National Health and Family Planning Commission of the People's Republic of China. 2012 China AIDS
Response Progress Report. 2013.

5. National Health and Family Planning Commission of the People's Republic of China. National Notifiable
Infectious Diseases Situation, December 2013 [cited 2014 9, May]. Available: http://www.nhfpc.gov.cn/
jkj/s3578/201401/19fc6ca0116d4e6d961fe868f3c3d4f0.shtml.

6. National Health and Family Planning Commission of the People's Republic of China. National Notifiable
Infectious Diseases Situation of 2012 [cited 2014 10, May]. Available: http://www.nhfpc.gov.cn/jkj/
$3578/201304/b540269c8e5141e6bb2d00ca539bb9f7.shtml.

7. Stamm WE. Chlamydia trachomatis infections: progress and problems. Journal of Infectious Diseases.
1999; 179(Supplement 2):S380-S3.

8. Zetola NM, Engelman J, Jensen TP, Klausner JD. Syphilis in the United States: an update for clinicians
with an emphasis on HIV coinfection. Mayo Clinic Proceedings: Elsevier; 2007. p. 1091-102. PMID:
17803877

9. Geng M, Ledger WJ. Syphilis in pregnancy. Sexually transmitted infections. 2000; 76(2):73-9. PMID:
10858706

10. Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJ. Selected major risk factors and global
and regional burden of disease. The Lancet. 2002; 360(9343):1347—-60.

11. Link BG, Phelan J. Social conditions as fundamental causes of disease. Journal of health and social
behavior. 1995:80-94. PMID: 7560851

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0140426.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0140426.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0140426.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0140426.s005
http://www.who.int/mediacentre/factsheets/fs110/en/
http://www.who.int/mediacentre/factsheets/fs110/en/
http://dx.doi.org/10.1056/NEJMp0911149
http://www.ncbi.nlm.nih.gov/pubmed/20445179
http://www.nhfpc.gov.cn/jkj/s3578/201401/19fc6ca0116d4e6d961fe868f3c3d4f0.shtml
http://www.nhfpc.gov.cn/jkj/s3578/201401/19fc6ca0116d4e6d961fe868f3c3d4f0.shtml
http://www.nhfpc.gov.cn/jkj/s3578/201304/b540269c8e5141e6bb2d00ca539bb9f7.shtml
http://www.nhfpc.gov.cn/jkj/s3578/201304/b540269c8e5141e6bb2d00ca539bb9f7.shtml
http://www.ncbi.nlm.nih.gov/pubmed/17803877
http://www.ncbi.nlm.nih.gov/pubmed/10858706
http://www.ncbi.nlm.nih.gov/pubmed/7560851

@’PLOS ‘ ONE

Risk Factors of HIV and STls in China

12

13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Poundstone KE, Strathdee SA, Celentano DD. The social epidemiology of human immunodeficiency
virus/acquired immunodeficiency syndrome. Epidemiologic reviews. 2004; 26(1):22-35.

Susser M, Susser E. Choosing a future for epidemiology: Il. From black box to Chinese boxes and eco-
epidemiology. American journal of public health. 1996; 86(5):674—7. PMID: 8629718

Cwikel J. Social epidemiology: Strategies for public health activism: Columbia University Press; 2006.

Rhodes T, Simic M. Transition and the HIV risk environment. BMJ. 2005; 331(7510):220. PMID:
16037463

Waldo CR, Coates TJ. Multiple levels of analysis and intervention in HIV prevention science: exemplars
and directions for new research. AIDS (London, England). 2000; 14:S18-26.

Friedman S, O'Reilly K. Sociocultural interventions at the community level. AIDS (London, England).
1996; 11:S201-8.

Parker R. Empowerment community mobilization and social change in the face of HIV/AIDS. AIDS
(London, England). 1996; 10:S27-31.

Ministry of Health the People’s Republic. Venereal disease prevention and control measures for the
administration (old version). 1991.

Shea BJ, Hamel C, Wells GA, Bouter LM, Kristjansson E, Grimshaw J, et al. AMSTAR is a reliable and
valid measurement tool to assess the methodological quality of systematic reviews. Journal of clinical
epidemiology. 2009; 62(10):1013-20. doi: 10.1016/}.jclinepi.2008.10.009 PMID: 19230606

Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al. Development of AMSTAR: a
measurement tool to assess the methodological quality of systematic reviews. BMC medical research
methodology. 2007; 7(1):10.

Chow EP, Wilson DP, Zhang L. HIV and syphilis co-infection increasing among men who have sex with
men in China: a systematic review and meta-analysis. PloS one. 2011; 6(8):e22768. Epub 2011/08/23.
doi: 10.1371/journal.pone.0022768 PMID: 21857952; PubMed Central PMCID: PMCPmc3156129.

Li HM, Peng RR, Li J, Yin YP, Wang B, Cohen MS, et al. HIV incidence among men who have sex with
men in China: a meta-analysis of published studies. PloS one. 2011; 6(8):e23431. Epub 2011/09/03.
doi: 10.1371/journal.pone.0023431 PMID: 21887251; PubMed Central PMCID: PMCPmc3162552.

He Q, Xia Y, Raymond HF, Peng R, Yang F, Ling L. HIV trends and related risk factors among men hav-
ing sex with men in mainland China: findings from a systematic literature review. The Southeast Asian
journal of tropical medicine and public health. 2011; 42(3):616-33. Epub 2011/06/29. PMID: 21706940.

Guo Y, Li X, Stanton B. HIV-related behavioral studies of men who have sex with men in China: a sys-
tematic review and recommendations for future research. AIDS and behavior. 2011; 15(3):521-34.
Epub 2010/11/06. doi: 10.1007/s10461-010-9808-7 PMID: 21053064.

Gao L, Zhang L, Jin Q. Meta-analysis: prevalence of HIV infection and syphilis among MSM in China.
Sexually transmitted infections. 2009; 85(5):354—8. Epub 2009/04/09. doi: 10.1136/sti.2008.034702
PMID: 19351623.

Yun K, Xu JJ, Reilly KH, Zhang J, Jiang YJ, Wang N, et al. Prevalence of bisexual behaviour among
bridge population of men who have sex with men in China: a meta-analysis of observational studies.
Sexually transmitted infections. 2011; 87(7):563-70. Epub 2011/09/29. doi: 10.1136/sextrans-2011-
050079 PMID: 21954278.

Meng X, Zou H, Beck J, Xu Y, Zhang X, Miao X, et al. Trends in HIV prevalence among men who have
sex with men in China 2003-09: a systematic review and meta-analysis. Sexual health. 2013; 10
(3):211-9. Epub 2013/04/25. doi: 10.1071/sh12093 PMID: 23611402.

Chow EP, Wilson DP, Zhang L. What is the potential for bisexual men in China to act as a bridge of HIV
transmission to the female population? Behavioural evidence from a systematic review and meta-anal-
ysis. BMC infectious diseases. 2011; 11:242. Epub 2011/09/17. doi: 10.1186/1471-2334-11-242 PMID:
21920042; PubMed Central PMCID: PMCPmc3180676.

Qiu YP L A, Feng TJ. HIV/Syphilis infections, sexual behaviours and awareness of HIV/AIDS knowl-
edge among men who have sex with men in the mainland of China: A Meta-analysis Chinese Journal of
AIDS & STD. 2013; 3:005.

Chow EP, Wilson DP, Zhang J, Jing J, Zhang L. Human immunodeficiency virus prevalence is increas-
ing among men who have sex with men in China: findings from a review and meta-analysis. Sexually
transmitted diseases. 2011; 38(9):845-57. Epub 2011/08/17. doi: 10.1097/0OLQ.0b013e31821a4f43
PMID: 21844741.

Chow EP, lu KI, Fu X, Wilson DP, Zhang L. HIV and sexually transmissible infections among money
boys in China: a data synthesis and meta-analysis. PloS one. 2012; 7(11):e48025. Epub 2012/12/05.
doi: 10.1371/journal.pone.0048025 PMID: 23209551; PubMed Central PMCID: PMCPmc3510224.

Zhuang X, Liang Y, Chow EP, Wang Y, Wilson DP, Zhang L. HIV and HCV prevalence among entrants
to methadone maintenance treatment clinics in China: a systematic review and meta-analysis. BMC

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 12/15


http://www.ncbi.nlm.nih.gov/pubmed/8629718
http://www.ncbi.nlm.nih.gov/pubmed/16037463
http://dx.doi.org/10.1016/j.jclinepi.2008.10.009
http://www.ncbi.nlm.nih.gov/pubmed/19230606
http://dx.doi.org/10.1371/journal.pone.0022768
http://www.ncbi.nlm.nih.gov/pubmed/21857952
http://dx.doi.org/10.1371/journal.pone.0023431
http://www.ncbi.nlm.nih.gov/pubmed/21887251
http://www.ncbi.nlm.nih.gov/pubmed/21706940
http://dx.doi.org/10.1007/s10461-010-9808-7
http://www.ncbi.nlm.nih.gov/pubmed/21053064
http://dx.doi.org/10.1136/sti.2008.034702
http://www.ncbi.nlm.nih.gov/pubmed/19351623
http://dx.doi.org/10.1136/sextrans-2011-050079
http://dx.doi.org/10.1136/sextrans-2011-050079
http://www.ncbi.nlm.nih.gov/pubmed/21954278
http://dx.doi.org/10.1071/sh12093
http://www.ncbi.nlm.nih.gov/pubmed/23611402
http://dx.doi.org/10.1186/1471-2334-11-242
http://www.ncbi.nlm.nih.gov/pubmed/21920042
http://dx.doi.org/10.1097/OLQ.0b013e31821a4f43
http://www.ncbi.nlm.nih.gov/pubmed/21844741
http://dx.doi.org/10.1371/journal.pone.0048025
http://www.ncbi.nlm.nih.gov/pubmed/23209551

@’PLOS ‘ ONE

Risk Factors of HIV and STls in China

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

infectious diseases. 2012; 12:130. Epub 2012/06/12. doi: 10.1186/1471-2334-12-130 PMID:
22682091; PubMed Central PMCID: PMCPmc3434111.

Zhuang X, Wang Y, Chow EP, Liang Y, Wilson DP, Zhang L. Risk factors associated with HIV/HCV

infection among entrants in methadone maintenance treatment clinics in China: a systematic review
and meta-analysis. Drug and alcohol dependence. 2012; 126(3):286-95. Epub 2012/06/26. doi: 10.
1016/j.drugalcdep.2012.05.028 PMID: 22726912.

Bao YP, Liu ZM. Systematic review of HIV and HCV infection among drug users in China. International
journal of STD & AIDS. 2009; 20(6):399—-405. Epub 2009/05/20. doi: 10.1258/ijsa.2008.008362 PMID:
19451325.

Wang HP, Yang JJ, Deng XZ, Xu K, Wang J, Zhang Y. HIV/HBV/HCYV infection among drug users: a
meta-analysis of data collected in Chinese mainland. Chinese Journal of Disease Control & Prevention
2010;(4: ):300—4.

Xing JN, Qian SS, Guo W, Li Y, Ding ZW, Wang L. Meta-analysis on risk factors of HIV infection among
drug users in China. Disease Surveillance. 2013; 28(10):823-8.

Hong Y, Li X. Behavioral studies of female sex workers in China: a literature review and recommenda-
tion for future research. AIDS and behavior. 2008; 12(4):623-36. Epub 2007/08/19. doi: 10.1007/
s10461-007-9287-7 PMID: 17694431.

Yang Z, Su J, Peng X, Wu N. A Decline in HIV and Syphilis Epidemics in Chinese Female Sex Workers
(2000-2011): A Systematic Review and Meta-Analysis. PloS one. 2013; 8(12):e82451. Epub 2013/12/
19. doi: 10.1371/journal.pone.0082451 PMID: 24349288; PubMed Central PMCID: PMCPmc3862622.

Poon AN, Li Z, Wang N, Hong Y. Review of HIV and other sexually transmitted infections among female
sex workers in China. AIDS care. 2011; 23 Suppl 1:5-25. Epub 2011/06/17. doi: 10.1080/09540121.
2011.554519 PMID: 21660747.

LiuH, Li S, Feldman MW. Forced bachelors, migration and HIV transmission risk in the context of Chi-
na's gender imbalance: a meta-analysis. AIDS care. 2012; 24(12):1487-95. Epub 2012/04/24. doi: 10.
1080/09540121.2012.663885 PMID: 22519697.

Zhang L, Chow EP, Jahn HJ, Kraemer A, Wilson DP. High HIV prevalence and risk of infection among
rural-to-urban migrants in various migration stages in China: a systematic review and meta-analysis.
Sexually transmitted diseases. 2013; 40(2):136—47. Epub 2013/01/17. doi: 10.1097/0OLQ.
0b013e318281134f PMID: 23321993.

Zhang X, Chow EP, Wilson DP, Sun X, Zhao R, Zhang J, et al. Prevalence of HIV and syphilis infections
among long-distance truck drivers in China: a data synthesis and meta-analysis. International journal of
infectious diseases: IJID: official publication of the International Society for Infectious Diseases. 2013;
17(1):e2-7. Epub 2012/10/13. doi: 10.1016/.ijid.2012.07.018 PMID: 23059625.

Zhang L, Chow EP, Jing J, Zhuang X, Li X, He M, et al. HIV prevalence in China: integration of surveil-
lance data and a systematic review. The Lancet infectious diseases. 2013; 13(11):955-63. Epub 2013/
10/11. doi: 10.1016/s1473-3099(13)70245-7 PMID: 24107261.

Li Q, Li X, Stanton B. Alcohol use and sexual risk behaviors and outcomes in China: a literature review.
AIDS and behavior. 2010; 14(6):1227—-36. Epub 2009/12/08. doi: 10.1007/s10461-009-9648-5 PMID:
19967440; PubMed Central PMCID: PMCPmc2943541.

Lin CC, Gao X, Chen XS, Chen Q, Cohen MS. China's syphilis epidemic: a systematic review of sero-
prevalence studies. Sexually transmitted diseases. 2006; 33(12):726—-36. Epub 2006/06/07. PMID:
16755273.

Yang H, Li X, Stanton B, Liu H, Liu H, Wang N, et al. Heterosexual transmission of HIV in China: a sys-
tematic review of behavioral studies in the past two decades. Sexually transmitted diseases. 2005; 32
(5):270-80. Epub 2005/04/26. PMID: 15849527; PubMed Central PMCID: PMCPmc1791011.

Hong Y, Huang X, Ling H, Liao H. Prevalence and trend of HIV infection among voluntary blood donors
in China since implementation of the Blood Donation Law: a systematic review and meta-analysis.
Tropical medicine & international health: TM & IH. 2012; 17(8):978—-88. Epub 2012/06/13. doi: 10.1111/
j-1365-3156.2012.03019.x PMID: 22686403.

Zang CP, Jia ZW, Brown K, Reilly KH, Wang JJ, Wang N. Heterosexual risk of HIV infection in China:
systematic review and meta-analysis. Chinese medical journal. 2011; 124(12):1890—6. Epub 2011/07/
12. PMID: 21740849.

Sun B. Survey on STD infection among 5892 return hometown farm workers in Jiangyan city, Jiangsu
province. Chin J STD/AIDS Prev Cont. 1997; 3:99—-100.

Chen XS, Yin YP, Liang G, Gong X, Li H, Shi M, et al. Co-infection with genital gonorrhoea and genital
chlamydia in female sex workers in Yunnan, China. International journal of STD & AIDS. 2006; 17
(5):329-32. PMID: 16643684

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 13/15


http://dx.doi.org/10.1186/1471-2334-12-130
http://www.ncbi.nlm.nih.gov/pubmed/22682091
http://dx.doi.org/10.1016/j.drugalcdep.2012.05.028
http://dx.doi.org/10.1016/j.drugalcdep.2012.05.028
http://www.ncbi.nlm.nih.gov/pubmed/22726912
http://dx.doi.org/10.1258/ijsa.2008.008362
http://www.ncbi.nlm.nih.gov/pubmed/19451325
http://dx.doi.org/10.1007/s10461-007-9287-7
http://dx.doi.org/10.1007/s10461-007-9287-7
http://www.ncbi.nlm.nih.gov/pubmed/17694431
http://dx.doi.org/10.1371/journal.pone.0082451
http://www.ncbi.nlm.nih.gov/pubmed/24349288
http://dx.doi.org/10.1080/09540121.2011.554519
http://dx.doi.org/10.1080/09540121.2011.554519
http://www.ncbi.nlm.nih.gov/pubmed/21660747
http://dx.doi.org/10.1080/09540121.2012.663885
http://dx.doi.org/10.1080/09540121.2012.663885
http://www.ncbi.nlm.nih.gov/pubmed/22519697
http://dx.doi.org/10.1097/OLQ.0b013e318281134f
http://dx.doi.org/10.1097/OLQ.0b013e318281134f
http://www.ncbi.nlm.nih.gov/pubmed/23321993
http://dx.doi.org/10.1016/j.ijid.2012.07.018
http://www.ncbi.nlm.nih.gov/pubmed/23059625
http://dx.doi.org/10.1016/s1473-3099(13)70245-7
http://www.ncbi.nlm.nih.gov/pubmed/24107261
http://dx.doi.org/10.1007/s10461-009-9648-5
http://www.ncbi.nlm.nih.gov/pubmed/19967440
http://www.ncbi.nlm.nih.gov/pubmed/16755273
http://www.ncbi.nlm.nih.gov/pubmed/15849527
http://dx.doi.org/10.1111/j.1365-3156.2012.03019.x
http://dx.doi.org/10.1111/j.1365-3156.2012.03019.x
http://www.ncbi.nlm.nih.gov/pubmed/22686403
http://www.ncbi.nlm.nih.gov/pubmed/21740849
http://www.ncbi.nlm.nih.gov/pubmed/16643684

@’PLOS ‘ ONE

Risk Factors of HIV and STls in China

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

LuF, JiaY, Sun X, Wang L, Liu W, Xiao Y, et al. Prevalence of HIV infection and predictors for syphilis
infection among female sex workers in southern China. The Southeast Asian journal of tropical medi-
cine and public health. 2009; 40(2):263. PMID: 19323011

Van Den Hoek A, Yuliang F, Dukers NH, Zhiheng C, Jiangting F, Lina Z, et al. High prevalence of syphi-
lis and other sexually transmitted diseases among sex workers in China: potential for fast spread of
HIV. AIDS (London, England). 2001; 15(6):753-9.

Wang H, Wang N, Chen RY, Sharp GB, Ma Y, Wang G, et al. Prevalence and predictors of herpes sim-
plex virus type 2 infection among female sex workers in Yunnan Province, China. International journal
of STD & AIDS. 2008; 19(9):635-9. doi: 10.1258/ijsa.2008.008013 PMID: 18725558

Wang H, Chen RY, Ding G, Ma Y, Ma J, Jiao JH, et al. Prevalence and predictors of HIV infection
among female sex workers in Kaiyuan City, Yunnan Province, China. International journal of infectious
diseases. 2009; 13(2):162-9. doi: 10.1016/}.ijid.2008.05.1229 PMID: 18718801

Feng LG, Ding XB, Lu RR, Zhang W, Pan CB, Yi HR, et al. Correlation between High Risk Behavior
and STD/AIDS Prevalence among Men Who Have Sex with Men [J]. Journal of Tropical Medicine.
2007; 5:027.

Liao M, Jiang Z, Zhang X, Kang D, Bi Z, Liu X, et al. Syphilis and methamphetamine use among female
sex workers in Shandong Province, China. Sexually transmitted diseases. 2011; 38(1):57-62. doi: 10.
1097/0LQ.0b013e3181ebb475 PMID: 20679964

Zhang HP, Jiang Y, Miu Y. Risk factors and intervention effect of trichomonal vaginitis. Journal of Ning-
xia Medical College 2003;(06: ).

RuanY, Luo F, JiaY, Li X, Li Q, Liang H, et al. Risk factors for syphilis and prevalence of HIV, hepatitis
B and C among men who have sex with men in Beijing, China: implications for HIV prevention. AIDS
and behavior. 2009; 13(4):663—70. doi: 10.1007/s10461-008-9503-0 PMID: 19082879

The Standing Committee of the National People’s Congress. Decision of the Standing Committee of
the National People’s Congress Relating to the Strict Prohibition of Prostitution and Patronizing Prosti-
tutes. 1991.

Gupta GR, Parkhurst JO, Ogden JA, Aggleton P, Mahal A. Structural approaches to HIV prevention.
The Lancet. 2008; 372(9640):764—75.

Coates TJ, Richter L, Caceres C. Behavioural strategies to reduce HIV transmission: how to make
them work better. The Lancet. 2008; 372(9639):669-84.

Celentano DD, Nelson KE, Lyles CM, Beyrer C, Eiumtrakul S, Go VF, et al. Decreasing incidence of
HIV and sexually transmitted diseases in young Thai men: evidence for success of the HIV/AIDS con-
trol and prevention program. AIDS (London, England). 1998; 12(5):F29—-F36.

World Health Organization. Effectiveness of interventions to address HIV in prisons. Geneva, Switzer-
land: World Health Organization. 2007.

Harcourt C, Egger S, Donovan B. Sex work and the law. Sexual health. 2005; 2(3):121-8. PMID:
16335539

Shannon K, Strathdee SA, Goldenberg SM, Duff P, Mwangi P, Rusakova M, et al. Global epidemiology
of HIV among female sex workers: influence of structural determinants. The Lancet. 2014. doi: 10.
1016/S0140-6736(14)60931-4 PMID: 25059947

Dong L. Waves again regarding detaining education system. Yangcheng Evening News. 2014.

Li D, Wang L, Wang L, et al. The history and current situation of the Chinese HIV sentinel surveillance
system. Chinese Journal of Preventive Medicine. 2008; 42(12):922-5.

Wang L, Wang N, Wang L, Li D, Jia M, Gao X, et al. The 2007 estimates for people at risk for and living
with HIV in China: progress and challenges. JAIDS Journal of Acquired Immune Deficiency Syn-
dromes. 2009; 50(4):414—8. doi: 10.1097/QAI.0b013e3181958530 PMID: 19214116

FengY, Wu Z, Detels R, Qin G, Liu L, Wang X, et al. HIV/STD prevalence among MSM in Chengdu,
China and associated risk factors for HIV infection. Journal of acquired immune deficiency syndromes
(1999). 2010; 53(Suppl 1):S74.

Lu H, Liu'Y, Dahiya K, Qian H-Z, Fan W, Zhang L, et al. Effectiveness of HIV risk reduction interventions
among men who have sex with men in China: a systematic review and meta-analysis. PloS one. 2013;
8(8):e72747. doi: 10.1371/journal.pone.0072747 PMID: 24137497

World Health Organization. Consolidated guidelines on HIV prevention, diagnosis, treatment and care
for key populations. Geneva, 2014.

MacArthur GJ, van Velzen E, Palmateer N, Kimber J, Pharris A, Hope V, et al. Interventions to prevent
HIV and hepatitis C in people who inject drugs: a review of reviews to assess evidence of effectiveness.
International Journal of Drug Policy. 2014; 25(1):34-52. doi: 10.1016/j.drugpo.2013.07.001 PMID:
23973009

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 14/15


http://www.ncbi.nlm.nih.gov/pubmed/19323011
http://dx.doi.org/10.1258/ijsa.2008.008013
http://www.ncbi.nlm.nih.gov/pubmed/18725558
http://dx.doi.org/10.1016/j.ijid.2008.05.1229
http://www.ncbi.nlm.nih.gov/pubmed/18718801
http://dx.doi.org/10.1097/OLQ.0b013e3181ebb475
http://dx.doi.org/10.1097/OLQ.0b013e3181ebb475
http://www.ncbi.nlm.nih.gov/pubmed/20679964
http://dx.doi.org/10.1007/s10461-008-9503-0
http://www.ncbi.nlm.nih.gov/pubmed/19082879
http://www.ncbi.nlm.nih.gov/pubmed/16335539
http://dx.doi.org/10.1016/S0140-6736(14)60931-4
http://dx.doi.org/10.1016/S0140-6736(14)60931-4
http://www.ncbi.nlm.nih.gov/pubmed/25059947
http://dx.doi.org/10.1097/QAI.0b013e3181958530
http://www.ncbi.nlm.nih.gov/pubmed/19214116
http://dx.doi.org/10.1371/journal.pone.0072747
http://www.ncbi.nlm.nih.gov/pubmed/24137497
http://dx.doi.org/10.1016/j.drugpo.2013.07.001
http://www.ncbi.nlm.nih.gov/pubmed/23973009

el e
@ ) PLOS ‘ ONE Risk Factors of HIV and STls in China

74. Chen XS, Peeling RW, Yin YP, Mabey DC. The epidemic of sexually transmitted infections in China:
implications for control and future perspectives. BMC medicine. 2011; 9(1):111.

75. TuckerdD, YangL, Yang B, Zheng H-P, Chang H, Wang C, et al. A twin response to twin epidemics:
integrated HIV/syphilis testing at STl clinics in South China. Journal of acquired immune deficiency syn-
dromes (1999). 2011; 57(5):e106.

76. CaiR, Richardus JH, Looman CW, de Vlas SJ. Trends in High-Risk Sexual Behaviors among General
Population Groups in China: A Systematic Review. PloS one. 2013; 8(11):€79320. doi: 10.1371/
journal.pone.0079320 PMID: 24236121

PLOS ONE | DOI:10.1371/journal.pone.0140426 October 15,2015 15/15


http://dx.doi.org/10.1371/journal.pone.0079320
http://dx.doi.org/10.1371/journal.pone.0079320
http://www.ncbi.nlm.nih.gov/pubmed/24236121

