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Abstract

HIV prevalence is increasing rapidly among men who have sex with men (MSM) in China. Meanwhile, many MSM in China are currently married or will get married, posing a potential HIV threat to both men and women involved in this relationship. This article reviews existing studies in literature on the barriers to HIV testing and current interventions on HIV/AIDS in China. Most recent studies have been concentrated in South and South–West China. Gay-related stigma and discrimination and low perception of risk or threat were identified as major barriers to HIV testing among Chinese MSM. The most commonly used intervention strategy was individual-oriented HIV-related knowledge education and behavioral skills training. All studies reported positive intervention effects including improved HIV-related knowledge, increased condom use, reduced needle sharing, and reduced sexually transmitted infections (STI). Literature also suggested a lack of intervention among other at-risk populations such as female sex workers and migrant workers. Last, most studies lack a rigorous evaluation design, adequate follow-up, sufficient outcome measurement, and  multi-faceted structural interventions. 
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Introduction: 

Over the past decade, there has been a precipitous decline in deaths due to HIV/AIDS in the US and other developed countries, attributable to advances in both treatment and prevention [1]. However, in the most populous country of China, the HIV virus is still spreading rapidly. In the past two decades, China has witnessed the HIV epidemic increasing at an alarm rate, as the number of HIV infection cases has been increasing by more than 30% annually [2]. Although MSM was accounted for only 2–4% of the Chinese adult male population [3], it was estimated that 77,000 MSM were living with HIV/AIDS and accounted for 11% of the total number of estimated HIV cases in China by the end of 2007, up from only 0.4% in 2005 [3-4]. In addition, MSM made up an increasing proportion of the annual new HIV infections in China from 0.2% of all new infections in 2001, to 7.3% in 2005, 12.2% in 2007, and 32.5% in 2009 [5]. These trends indicate a steady increase in HIV prevalence among MSM [6]. Thus, it is important to curb the spread of the HIV epidemic among this vulnerable population in China.
Previous studies of HIV testing and treatment have demonstrated the effectiveness of universal HIV testing and early treatment in preventing sexual transmission of HIV, lowering community viral load, and consequently reducing HIV incidence among high-risk populations such as MSM and the general population in both concentrated and generalized epidemic settings [7-10]. The USAID estimates that there are around 780,000 HIV-positive people in China [11]. However, many people living with HIV or AIDS (PLWHA) including men and women in China are unaware of their HIV infection status [11]. Moreover, approximately 17% of MSM in China are currently married and 26% of MSM had female sexual partners in the last six months, thus men infected with HIV through male-male contact may risk further transmitting HIV to their female sexual partners, including wives, girlfriends and casual partners  [3].  Awareness of one’s status via HIV testing is an important component in any HIV prevention initiative. Besides that, HIV testing may also have other positive impacts on behavior by providing an environment for advice and discussion regarding individuals’ HIV status and risk behaviours and by linking individuals to services and supportive environments [12]. Understanding and identifying barriers and facilitators to HIV testing and treatment are a critical way to improve linkage to care among those diagnosed with HIV, initiate early treatment among HIV-positive individuals, and improve retention in care and adherence to treatment. 
Over the past 10 years, the Chinese government has conducted a number of HIV prevention intervention projects. These interventions started in the areas of high HIV prevalence such as Yunnan and Guangxi province targeting high risk populations such as injection drug users (IDU) and female sex workers (FSW), various intervention programs have gradually been implemented in other areas targeting more at-risk populations [5-6]. Remarkable progress has been made in China’s response to the HIV/AIDS epidemic in the past decade as summarized in the following reviews [13-17]. First, four of five reviews used meta-analysis methods to assess the effectiveness of HIV behavior interventions among MSM through changes in HIV knowledge, condom use, sexual activity and HIV and STD incidence, and all the studies showed that most behavior interventions among MSM significantly improved HIV knowledge and increased condom use in the participants [13-16]. However, the results of these syntheses also indicated some common weaknesses of the studies: most studies represented the lessons learned over the past decade and gaps in the empirical endeavors but lack of exploring new and more effective HIV/AIDS behavioral interventions. Besides that, weak study design and selection bias, limited sample size and scope and lack of heterogeneity in the target population existed in all of the studies [17]. Based on these past reviews which mainly focus on the effectiveness of HIV interventions among MSMs, the current review aims to investigate the factors that cause the low uptake of HIV testing among MSM and explore potentially new and effective interventions to address these problems. 
As China’s HIV/AIDS epidemic continues to grow,  a critical look at MSM-specific interventions for HIV testing and prevention is warranted. These interventions include  efforts to increase the awareness of HIV among  MSM and to reduce the stigma and discrimination against PLWHA. 
Accordingly, this study systematically reviews literature on HIV/AIDS studies in China with the following objectives: (1) investigate the barriers to HIV testing among MSM in China and to provide recommendations on how to improve the linkage to follow-up HIV testing and to care among those at-risk populations. (2) synthesize the published literature on HIV intervention studies focusing on MSM in China; (3) compare and summarize the key components of the intervention studies, and (4) identify gaps in existing literature and make recommendations for future research.

SEARCH STRATEGY INCLUDING CRITERIA FOR SELECTION OF ARTICLES: 
A comprehensive literature search was conducted to identify studies that meet the following selection criteria: (1) original studies published in journals from Jan 1, 1999 to Dec 31, 2013, (2) HIV/AIDS testing and intervention studies conducted in China (mainland), and (3) empirical studies that report at least one of the following HIV-related outcomes: HIV-related knowledge/perception, sexual practice, infection of HIV and/or STI, MSMs. (4) Both qualitative and quantitative research articles were selected. Randomized control studies, prospective cohort, and case control studies were selected. 
Studies were retrieved from the following electronic databases: PubMed, China National Knowledge Infrastructure (CNKI), Chinese Scientific Journals Fulltext Database (CQVIP) and Wanfang Database. Each database was searched using various combinations of the following keywords: China, HIV, AIDS, MSW, HIV testing, intervention, effective*. 
A total of 22 articles that met the above selection criteria were identified (see Appendix 1), among which three were published in Chinese (with English or Chinese abstract). We herein synthesize and compare the core components of the 22 existing studies, including study locations, sampling and design, current situation of HIV testing, barriers to HIV testing, intervention strategies and interventions effects.



Critical Review
What are the common barriers to HIV testing among MSM in China?
Stigma and discrimination
There has been increased awareness of gay-related issues in China, however, given the widespread misconceptions and prejudices that surround HIV/AIDS in China, acceptance of homosexuality was still low [10]. Gay-related stigma and discrimination were identified as major barriers to HIV testing among Chinese MSM. Most men were reluctant to obtain an HIV test in fear that their gay identity would be exposed, and sometimes they encountered direct discrimination from medical personnel [18]. For example, the most commonly cited reason for delayed testing was fear. For many of these participants, their images of what HIV infection would mean to their lives, friends, and families served as a powerful barrier to testing [18]. Participants who had engaged in known risk such as injection drug use and MSM were more likely to be afraid to test than those in lower risk groups (heterosexuals) [19]. Some participants expressed a fear of the reactions others might have upon learning that they had HIV and others feared of lack of support [19]. Such universal reported barriers suggested that psychological support, modifying general social attitudes, and education about the benefits of early therapy are essential to motivate MSM for HIV testing.
Low perception of risk and not knowing of a testing site
Among general MSM, the most common reasons cited for not having tested for HIV were “I am not worried about HIV infection”, followed by “I do not know of a testing site” and “I do not know I should get tested [20-22]”. Choi et al., 2006 reported that only 28% of MSM in Beijing responded as having been tested for HIV. The most common reasons for not testing were perceived low risk of HIV infection (72%), not knowing the location of test sites (56%), fear of positive test results (54%), fear of people learning about his homosexuality (47%), and fear of breach of confidentiality about test results (47%)[22]. Another study conducted by Huang et al. among MSM in Shanghai indicated that MSMs who perceived themselves at high-risk were more likely to seek HIV testing (44.7% vs. 51.8% had not tested for HIV) [21]. 

 In addition, trust in sexual partners and decision-making based on partner's appearance were identified as barriers to testing as well. While trust is important for building a healthy relationship, trust is also a potential threat considering rising HIV infection rates and low rates of HIV testing among Chinese MSM. One study, which conducted seven focus group (FG) among 49 MSM in Nanjing, found that subjects did not seek routine testing because they were in a long-term relationship or because they and their partner trusted each other. Participants said that their emotional connection to a partner would affect their decision about testing with that partner [24].
Misunderstanding of HIV or treatment for HIV
HIV knowledge was significantly correlated with HIV testing among general MSM. [22-24]. 
The main misconceptions of HIV includes beliefs about ineffective HIV treatment and unreliable testing [24]. For example, as demonstrated by Li et al., some men were not familiar with the benefits of treatment and believed that HIV-infection would lead quickly to death. Because men believed that HIV was not curable, they felt that treatment was not necessary or useful. These results highlight the importance of scaling up structured interventions among general MSM such as basic HIV education [22].
What interventions have addressed these HIV testing barriers for MSM?
There are several facilitators to counter stigma and discrimination. These include implementing HIV testing as a part of standard healthcare, training culturally competent medical personnel, increasing acceptance of homosexuals among the public, providing legal recognition and protection of homosexuals, and making home self-testing available [25].  The most common HIV intervention items among MSM in China are condoms and educational materials distributed through MSM volunteers in social venues and HIV VCT, provided by the Center for Disease Prevention and Control [27-28].One study among MSM in Sichuan province who used the peer-driven behavior intervention(POL) reported that the scores of knowledge related HIV/STDs and self-efficacy of condom use was 1.293 (95%CI: 0.657 - 1.292, P < 0.05) and 1.556 (95%CI: 0.656 - 2.456, P < 0.05) higher in post-intervention than in pre-intervention [27]. In another study, among 5178 and 5460 MSM investigated respectively in pre-and post-intervention questionnaire in eighteen cities of seven provinces in China, the awareness rate of HIV/AIDS knowledge increased from 76.0% (3933/5178) in 2006 to 90.5% (4943/5460) in 2008 (chi(2) = 451.786, P < 0.001). the rate of condom use in the last anal sex with males increased from 58.0% (2382/4105) to 76.7% (3643/4750) (chi(2) = 215.491, P < 0.01); the proportion of MSM receiving HIV antibody test increased from 18.8% (973/5170) to 39.1% (2136/5454) (chi(2) = 530.181, P < 0.01); and the HIV infection rate increased from 2.3% (118/5178) to 5.0% (271/5427) (chi(2) = 47.613, P < 0.01) [29]. Thus, based on the results above, interventions focusing on peer education, distributing condom and information dissemination are effective in reducing risk behaviors and HIV infection.
In addition, the Chinese government has initiated HIV/AIDS education programs at both the national and provincial levels. The State AIDS Working Committee was created in 2004 to ensure effective implementation of State Council Document No. 7. The leaders of this committee have promoted and implemented education programs on all fronts [26]. The education campaigns include: creating teaching materials for secondary school students, and posting advertisements in public spaces, such as train and subway stations. These campaigns raised general awareness about HIV, cited the advantages of consistent condom use during sexual activity. These education programs target all sections of society, and empowered some groups, such as the youth, to take an active role in educating others about HIV.
Since early 21st century, the Chinese government has vigorously responded to the HIV/AIDS epidemic and announced the “China Care Project”, a new policy for comprehensive HIV/AIDS prevention and treatment. A major accomplishment in prevention and treatment came in 2003, with the establishment of the “Four Frees and One Care” policy This policy consists of five major points: (1) free antiretroviral (ARV) drugs to AIDS patients who are rural residents, or people with financial difficulties living in urban areas; (2) free voluntary counseling and testing (VCT); (3) free ARV drugs to HIV infected pregnant women to prevent mother to child transmission and HIV testing of newborns babies; (4) free schooling for children orphaned by AIDS; and (5) care and economic assistance to the households of PLWHA.

Discussion and Recommendation
Voluntary counseling and testing (VCT)
Voluntary counseling and testing (VCT) for HIV has been demonstrated to be one of the most effective strategies in identifying HIV-infected individuals [30-31]. And VCT was highly efficacious in reducing risky sexual risk behavior, especially for high-risk populations [30-32]. 
While HIV VCT services are widely available across China, however, VCT rates for HIV in China are extremely low. Two studies—a 2006 study in Beijing [33] and a 2008 study in Jinan [34]—found that more than 80% of MSM had not tested for HIV in the past 12 months. In addition, a longitudinal study among 1012 participants recruited in Guizhou provinces showed that the most frequent reasons for visiting the VCT site or getting tested are “received a coupon for a test”(72.9%) and ‘being in the research study’ (35.6%)[35]. The main barriers associated with VCT participation include two aspects: First, clients have to initiate testing themselves; Second, MSM were concerned about confidentiality and double discrimination because of their sexual orientation and being HIV- infected [36]. 
In China, nearly 20% of VCT sites are located in hospitals [37]. In 2009, 28.9% of hospitals reported having a VCT clinic according to data from Internet-based reporting of HIV/AIDS in China, compared with 25.0% in 2008 [38]. Patients who had been tested for HIV in hospitals were tested as part of the routine examination of inpatients. This phenomenon implies that expanding HIV testing to all patients would greatly increase the number of people being tested. Plus, HIV/AIDS patients can receive integrated services, such as referrals, intervention, treatment, and timely care, if they are diagnosed with HIV in a hospital. Thus, the government should continue its support of VCT for AIDS prevention in hospital, and as discussed more below, VCT should be applied together with educational programs to change the public’s attitude toward MSM. 
Home-based VCT has been shown to be effective in increasing the uptake of testing and receipt of results in developing countries [39-40]. Home-based VCT clinics are especially set up for HIV testing and counseling and are supposed to provide comparatively more anonymous, specialized and confidential HIV-related services than hospitals [35]. If VCT services are tailored to the needs of MSM, such as the home-based, this tailored program could be an alternative strategy to offer VCT and also for increasing linkage to care programs.

Education 
Education about HIV/AIDS and safer sex can motivate HIV testing. A study from Shenyang in China demonstrated that recently acquired knowledge about HIV might be a top priority to improve HIV testing in Chinese MSM; education can increase risk awareness and counseling can help reduce fear of taking HIV testing. Recommended education campaigns include that health care workers at test sites should be well trained to provide quality counseling that addresses psychological distress associated with HIV testing, particularly learning about a positive test result, and prevention services should include information about MSM’s potential risk for HIV infection, benefits of HIV testing, locations of HIV test sites, and availability of new free HIV testing and antiretroviral drugs to AIDS patients [41]. Furthermore,  Educational programs should target the general public to reduce stigma associated with homosexuality and negative attitudes toward PLWHA in general, since stigmatization discourages people from adequately learning about the disease, and discourages them from disclosing that they are infected.
Meanwhile, among young students, lack of HIV/AIDS awareness due to inadequate sex education at school may contribute to the low testing uptake [42]. As younger MSM are more sexually active and risk-taking in their sexual behaviours [43-44], scaling-up HIV testing efforts among younger MSM becomes a priority for effective HIV prevention among Chinese MSM.  Beside that, studies indicated that bisexual behaviours are common among MSM in Shanghai city as approximately 15-17% also have female partners [45-46], and higher in Shenzhen city with 38% reporting female partners [47]. A meta-analysis showed that Chinese MSM with both male/female sex partners had significantly higher HIV prevalence than those with only male partners [48]. As this sexually active subgroup enters heterosexual marriage, the bisexual behaviour of this group poses a significant threat to the low-risk female population by transmitting HIV infection to them [49]. Thus, health workers should pay more attention to this young MSM generation.
Compared to the traditional approaches of distributing educational materials through peer educators and at MSM hotspots, the internet has become an effective channel in disseminating relevant health information [50]. Studies showed that the Internet is an effective means of providing HIV prevention and health education information to MSM and MSM who often used the Internet have more favorable attitudes toward online methods of promoting the prevention of STIs (sexually transmitted infections)/HIV [51]. In a study among visitors of three Chinese gay websites who were invited to complete an online questionnaire about the use of the internet and risk sexual behaviours, more than one-third of respondents reported using the Internet to research health information [52]. Thus, combining the recommendations above, strengthening health education on the Internet may increase the willingness to be tested for HIV among Chinese MSM.
In sum, because Chinese society emphasizes the traditional obligation to uphold familial reputations and lineages, MSM are threatened by the stigma associated with the exposure of their sexual orientation  [53], resulting in a fear of seeking out HIV-related information, resources, and testing. Therefore, interventions should be applied together with educational programs to improve the public’s tolerance of sexual orientation and oppose discrimination, and more health education and social interventions should target MSM, and more resources should be allocated to HIV prevention among MSM and their female partners  as well. 
Provider-initiated HIV testing and counseling (PITC)
WHO policy guidelines suggest that HIV testing and counseling  be offered by health care providers as part of the routine care of all patients or clients [54]. Compared with VCT, PITC simplifies information acquisition and counseling about high-risk behaviour and allows MSM to avoid the “humiliation” and “inconvenience” they fear by having to request a test on their own. A study from The Netherlands found that a PITC strategy decreased the rates of MSM refusals to receive HIV testing from 38% in 2006 to 12% in 2007 [55]. Some studies from the US and Uganda have shown that PITC has been adopted by between 53% and 95% of the emergency departments in these countries and has led to substantial increases in participation in HIV testing [56-57]. However, the psychosocial factors associated with PITC acceptance have not been previously examined among Chinese MSM.
While there has been tremendous progress in the government’s response to the epidemic, there are still challenges to be overcome. Education has become broader and more in depth, yet there are still certain groups that remain marginalized. These groups tend to include the most at-risk people. 
[bookmark: _GoBack]Existing published studies in the literature document the initial success of HIV/AIDS behavioral prevention intervention in China in the past decade. Effective HIV/AIDS interventions have been conducted in at-risk populations such as MSM mainly in Guangdong, Guangxi, Sichuan, Yunnan, and Shanghai. However, the existing literature suggests a geographic concentration which may not appropriately reflect the geographic variation of HIV/AIDS epidemic in China. There was also a lack of data in Northern China, northwest China and northeast China. As the HIV virus has spread in all 31 provinces in China, future HIV/AIDS interventions need to be conducted in more diverse locations and multiple sites to reflect the wide geographic variations of the epidemic. 

Likewise, there is a lack of heterogeneity in target population. The existing interventions have been primarily concentrated on MSM in urban cities, and with limited data regarding other at-risk populations such as male sex workers who are migrant workers, and MSM clients of male sex workers [15-16, 33].

Conclusion
Great improvements have been made in improving the awareness of HIV in China in the past few decades. However, to effectively fight HIV/AIDS, public health professionals must ensure that prevention programs reach those most likely to become infected and transmit the virus to others. One main method to increase access to HIV counseling and testing is to reducing the stigma of AIDS by educating both the general public and those who work with high-risk groups and PLWHA. In addition, the Chinese government has made important progress in reaching key high-risk groups with HIV prevention services. However, far more remains to be done, especially to ensure that ongoing HIV prevention programs reach all those in need with effective interventions.









Appendix 1: MSM focused studies included in the review
1 Zeng G, Xiao Y, Xu P, Feng N, Jin CR, and Lü F: Evaluation of effect of community-based HIV/AIDS interventions among men who have sex with men in eighteen cities, China. Zhonghua Yu Fang Yi Xue Za Zhi 2009;43:977–980.

2 Lau JT, Lau M, Cheung A, and Tsui HY: A randomized controlled study to evaluate the efficacy of an Internet-based intervention in reducing HIV risk behaviors among men who have sex with men in Hong Kong. AIDS Care 2008;20:820–828.

3 Hao C, Huan X, Yan H, et al.: A randomized controlled trial to evaluate the relative efficacy of enhanced versus standard voluntary counseling and testing on promoting condom use among men who have sex with men in China. AIDS Behav 2012;18:1136–1147.

4 Gao MY and Wang S: Participatory communication and HIV/AIDS prevention in a Chinese marginalized (MSM) population. AIDS Care 2007;19:799–810.

5 Liu F, Liu HH, Zhou C, Liu L, and Yi D: Effect of integrated intervention on HIV/AIDS of MSM in a certain district of Chongqing. Pract Prev Med 2008;15:1055–1058.

6 Zhang HB, Zhu JL, Wu ZY, et al.: Intervention trial on HIV/AIDS among men who have sex with men based on venues and peer network. Zhonghua Yu Fang Yi Xue Za Zhi 2009;43:970–976.

7 Feng LG, Ding XB, Lv F, et al.: Study on the effect of intervention about acquired immunodeficiency syndrome among men who have sex with men. Zhonghua Liu Xing Bing Xue Za Zhi 2009;30:18–20.

8 Xu J, Zhou W, Zhou DJ, et al.: Evaluation of integrative behavioral intervention on AIDS among MSM in Wuhan. Chin J Health Educ 2009;25:736–738.

9 Zhang ZK, Wen XQ, Chen W, and Zhou Y: Evaluation of intervention on AIDS related high risk behaviors among men having sex with men in Guilin. J Prev Med Inform 2010;26:784–787.

10 Nong QX, Xu YF, Lin XQ, Chen SH, Zhu JQ, and Zhou J: Evaluation on HIV/AIDS intervention among men having sex with men. J Prev Med Inform 2010;26:200–203.

11 Lin MQ, Wei QH, Meng JH, and Bai J: Evaluation of intervention on HIV/AIDS related risk behaviors among men having sex with men. World Health Digest Med Period 2010;7:16–17.

12 Meng XY and Shao Y: Evaluation on the effect of AIDS related high-risk behavior intervention among MSM in Pulandian city. Prev Med Tribune 2010;16:334–335.

13 Ma GL, Shen LT, Su CH, Zhen HN, Lin BY, and Li L: Effect evaluation of HIV/AIDS integrated intervention of MSM in Xiamen city. Chin J Dis Control Prev 2010;14:726–728.

14 Zhang H, Wu Z, Zheng Y, Wang J, Zhu J, and Xu J: A pilot intervention to increase condom use and HIV testing and counseling among men who have sex with men in Anhui, China. J Acquir Immune Defic Syndr 2010;53:S88–92.

15 Wu GF, He FM, and Heng SY: Intervention effects evaluation on AIDS-related knowledge and high-risk behaviors among 244 MSM in college. Anhui J Prev Med 2011;17:86–88.

16 Qu L, Tao B, Dai JQ, Yang JY, and Bao ZQ: Evaluation on the comprehensive acquired immunodeficiency syndrome intervention program conducting in men who have sex with men population in Inner Mongolia. Chin J Infect Dis 2011;29:30–33.

17 CaoNX, JiangJ, GeFQ, et al. Effectiveness of comprehensive interventions for STD/ HIV/ AIDS prevention among male sex workers [in Chinese]. Chin J AIDS STD 2009; 15:479Y428. 

18 DingXB, FengLG, XiaoY, etal. Treatment efficacy of behavior intervention on male homosexual AIDS patients [in Chinese]. J Tropical Med 2010; 10:323Y326. 

19 Li JJ, Huan XP, Yan HJ, et al. Effectiveness of behavioral intervention combined with voluntary counseling and testing on high risk behaviors among MSM [in Chinese]. Chin Prev Med 2011; 12:666Y669. 

20 MaF, ShenLT, SuCH, etal. Effect evaluation of HIV/AIDS integrated intervention of MSM in Xiamen City [in Chinese]. Chin J Dis Control Prev 2010; 14:726Y728.

21 Wang Y, Zhang HB, Li ZJ, et al. Effect evaluation on behavior intervention of AIDS/STI prevention and treatment in MSM group [in Chinese]. Pract Prev Med 2009; 16:654Y657.

22 WangM,WuCX.CognitivestatusofAIDSandtheeffectsofhealth intervention among MSM in Wuhan city [in Chinese]. J Pub Health Prev Med 2009; 20:43Y46.
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