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Abstract Despite widespread biomedical advances in

treatment and prevention, HIV and other sexually trans-

mitted infections (STI) continue to affect a large portion of

the world’s population. The profoundly social nature of

behaviorally driven epidemics and disparities across

socioeconomic divides in the distribution of HIV/STI and

care outcomes emphasize the need for innovative, multi-

level interventions. Interdisciplinary approaches to HIV/

STI control are needed to combine insights from the social

and biological sciences and public health fields. In this

concluding essay to a Special Issue on HIV/STI in south

China, we describe the evolution of the region’s HIV/STI

epidemics and the government response, then synthesize

findings from the 11 studies presented in this issue to

extend seven recommendations for future HIV/STI pre-

vention and care research in China. We discuss lessons

learned from forging international collaborations between

the social and biological sciences and public health to

inform a shared research agenda to better meet the needs of

those most affected by HIV and other STI.

Keywords HIV � Syphilis � China � Intervention � Social
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Introduction

HIV and other sexually transmitted infections (STI) pose a

substantial and growing burden of morbidity and mortality

worldwide [1]. In 2012, 2.3 million people became newly

infected with HIV, bringing the current global total number

of infections to 35.3 million [1]. In 2008 alone, the World

Health Organization estimated almost 500 million incident

cases of chlamydia, gonorrhoeae, syphilis, and T. vaginalis

[2]. Results of over 25 years of behavioral interventions to

prevent HIV/STI have been mixed, mobilizing a call for

programs that take a more integrated and multilevel

approach to HIV/STI control [3]. The demand for inte-

grated approaches is rooted firmly in the stance that many

social scientists and social justice advocates have long

argued: that HIV and other STI are inherently social dis-

eases that cannot be understood or addressed in isolation

from the social, economic, and political contexts and norms

that shape risk behaviors and vulnerabilities [4–7]. More-

over, disparities in the distribution of HIV/STI and care

outcomes that are driven by social and economic deter-

minants of health [8] further underscore the need for

interdisciplinary collaboration to deepen our understanding

of HIV/STI risk [9].

As part of an initiative by the National Institute of Child

Health and Development to increase international collabo-

rations for social science research on HIV (R24 HD056670),

researchers, clinicians and public health practitioners from
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the US and China conducted a series of interdisciplinary

studies grounded in social science theoretical frameworks.

The work was based in the southern city of Liuzhou, which

has been heavily affected by China’s HIV/STI epidemics.

The research teams included social, behavioral and bio-

medical scientists, as well as public health practitioners from

the University of North Carolina at Chapel Hill, the Institute

for Sexuality and Gender Studies at Renmin (Peoples) Uni-

versity in Beijing, the National Center for STD Control in

Nanjing, the Liuzhou City CDC, and an advisory network of

Chinese and international HIV/STI experts.

In the introductory essay to this Special Issue [10], we

describe themes that emerged from these projects within

the broad categories of changes in norms of heterosexual

behavior, the complexities of risk behaviors and venue-

based risk environments, and persistent stigma faced by

people living with HIV (PLHIV). In this concluding essay

we provide a historical context of China’s evolving HIV/

STI epidemics and the government response. We then offer

seven recommendations for potential new directions for

HIV/STI prevention and care research based on findings

from the 11 studies presented in this Special Issue. We

close with a discussion of lessons learned on forging col-

laborations between social, behavioral and biomedical

scientists and public health practitioners in order to inform

a shared research agenda and generate interdisciplinary

research that better meets the needs of those affected by, or

vulnerable to, HIV and other STI.

Evolution of China’s HIV/STI Epidemic and Prevention

Agenda

The first case of HIV in China was identified in a tourist in

1985, and by 1989 indigenous cases had been reported in

an outbreak among drug users in southern China [11].

China’s earliest control strategy focused on quarantining

infected individuals and requiring HIV testing for for-

eigners [12]. Concurrent with the growing HIV/AIDS

epidemic, China began to experience a resurgence in

reported cases of STI thought to be nearly eradicated under

the socialist policies of the 1950s and 1960s [13]. Between

2004 and 2011, national surveillance sites measured a more

than fourfold increase in reported number of syphilis cases

[14]. High rates of other bacterial (e.g., chlamydia, gon-

orrhoea) and viral (e.g., herpes simplex virus 2—HSV2,

human papilloma virus—HPV) STI have also been repor-

ted, especially among at-risk populations including female

sex workers (FSW) and men who have sex with men

(MSM) [14–17].

China’s approach to disease control for HIV is strongly

rooted in its epidemic surveillance system. This system

consists of (1) national (now web-based) case reporting

which aggregates newly diagnosed cases from designated

health facilities; and (2) a national sentinel surveillance

system made up of over 1900 sentinel sites to date that

track HIV/STI rates and risk behaviors among most-at-risk

populations including FSW, injecting drug users (IDU),

MSM and patients attending STI clinics, and other popu-

lations of special interest (e.g., migrants, pregnant women,

youth, blood donors) [18, 19]. As the HIV epidemic took

hold in China in the early 2000s—driven primarily by

injection drug use and contaminated blood products—

government resources shifted to implementation of global

best practices for prevention. These efforts primarily con-

sist of targeted health education, condom use promotion,

targeted HIV and syphilis testing, methadone maintenance

therapy and needle exchange programs, and prevention of

mother to child transmission (PMTCT) [11, 20, 21].

In 2003, the Chinese government launched its first pol-

icies of a comprehensive AIDS control strategy, foremost

among them the ‘‘Four Frees and One Care’’ policy, which

provided free antiretroviral therapy (ART) for poor and

uninsured AIDS patients, free voluntary counseling and

testing (VCT), free drugs to HIV-infected pregnant women

and HIV testing of newborns, free schooling for AIDS

orphans, and care and economic assistance to households of

people living with HIV/AIDS [12]. Universal free syphilis

screening became available to all pregnant women in 2011

with the national PMTCT program. Like HIV, syphilis is a

mandatory reportable infection and the National Center for

STD Control collects and reports epidemic surveillance

data. Additionally, in 2012, a new Department of STI Pre-

vention was established within the China Center for Disease

Control in Beijing. Syphilis screening has been integrated

into HIV screening in some VCT sites and sentinel sur-

veillance sites for HIV risk groups [22].

From 2005 to 2011, China’s estimated population prev-

alence of HIV remained under 0.06 %. However, measured

HIV rates among groups tracked through sentinel surveil-

lance revealed a rising trend among MSM to 6.3 % in 2011

and a falling trend among IDU to 6.4 % in 2011, with FSW

prevalence remaining stable at below 1 % [23]. In 2011,

unsafe sex overtook injection drug use for the first time as the

dominant mode of HIV transmission in China (63.9 vs

28.4 % of newly diagnosed infections, respectively) [23].

Government-sponsored HIV/STI programs have rolled out

large scale delivery of behavioral interventions for FSW,

IDU and MSM. However evidence of risk heterogeneity

within these groups [24–26] suggests that portions of these

populations may be less exposed to public health interven-

tions and also more vulnerable to infection [27, 28]. One

recent focus of the Chinese Ministry of Science and Tech-

nology includes the 12th 5-Year Plan Mega Project which

will target these harder to reach portions of at-risk popula-

tions (12th 5-Year Plan Mega Project, 2012ZX10001-007).
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Though widely acclaimed for its progressive and evi-

dence based approach to HIV control [29], experts both

within and outside the Chinese government acknowledge

that effective implementation remains one of the biggest

challenges in achieving policy goals, given China’s mas-

sive size and regional variation. Unmet needs among

PLHIV in some regions have been widely documented,

including costly incidental fees for diagnostic tests, treat-

ment of opportunistic infections, and conditions requiring

hospitalization [30]. Programs are also needed to address

the less discussed problems facing PLHIV such as mal-

nutrition [31], suicide [32], and poor general quality of life

[33].

Future Directions

Below we synthesize findings from the body of research

conducted in the southern Chinese city of Liuzhou in the

context of China’s evolving HIV/STI epidemics and public

health response. We discuss the implications of these find-

ings for future intervention research in China with the fol-

lowing seven recommendations:

Recommendation 1

Expand current FSW outreach efforts within venue-based

settings to include clients of FSW and other female

workers and patrons (both male and female) at entertain-

ment venues.

This Special Issue features research that provides an in-

depth and socially contextualized picture of heterosexual

HIV/STI transmission in Liuzhou City by investigating the

dispersion and concentration of risk within and beyond

traditional commercial sex settings. In China, interventions

to prevent heterosexual HIV/STI transmission have largely

focused on pre-defined at-risk groups—especially FSW

[28, 34–37] and IDU [28, 38]. Our work, however, found

high levels of self-reported risk behaviors taking place

outside the context of commercial sex partnerships,

including unprotected sex with non-commercial partners,

multiple types of sexual partnerships, and one-time sex

with casual partners [39–43]. These studies force us to

rethink traditional risk profiles and behaviors and to con-

sider the importance of sexual networks as links between

individuals with ‘‘typical’’ high-risk behaviors and mem-

bers of the general population. A more fine-tuned percep-

tion of sexual networks and more nuanced stratifications of

risk profiles are apparent in the study of male migrant

market vendors who vary widely in terms of social goals,

business interests, and economic means, all of which shape

their relationships with commercial, regular and casual sex

partners [43].

These studies also document the role of business and

leisure activities—and the public social spaces where they

take place—in the formation of new sexual partnerships.

Entertainment venues such as bars, night clubs and karaoke

halls, are common places for forming and sustaining new

and existing relationships through friends and business

acquaintances. The venue-based recruitment methods used

in two studies [40, 41] identified high prevalence of

syphilis among respondents, particularly among those

reporting ever having one-time sex (yiyeqing). Existing

venue-based HIV/STI prevention efforts, which focus pri-

marily on commercial sex, must therefore expand to

include other types of entertainment venues such as bars,

dance halls, and karaoke clubs. Traditional definitions of

risk groups must also give way to a framework more

inclusive of other types of risk profiles including female

employees who may not self-identify as FSW, patrons of

entertainment venues who are not necessarily clients of

FSW, and migrant workers who do not fit the profile of

traditionally targeted low socio-economic status migrants.

Recommendation 2

Design condom promotion messaging and interventions for

sex work and non-sex work populations that address trust,

familiarity and condom negotiation skills.

Several studies explore perceptions of sexual relation-

ships and the ways in which gender, trust, socio-economic

dynamics, and networking activities shape decisions about

partner choice and condom use [43–45]. As in past research

[46–48], the studies in this Special Issue found lower

reported condom use by men and women during sex with

regular partners or partners perceived as trustworthy or

familiar [43–45]. In these relationships trust is conferred

through interpersonal connections as well as through

indirect connections—as when new sexual partners are

introduced through friends or colleagues [43, 44]. By

contrast, condoms are often associated with distrust, com-

mercial sex, uncleanliness, and emotional distance. These

findings can inform condom rebranding efforts to develop

socially meaningful health communication messages and

campaigns.

These projects suggest ways in which exploratory

research can inform intervention design, a currently un-

derutilized strategy [49]. Indeed, many government led

intervention efforts apply the same standard HIV knowl-

edge and 100 % condom promotion approaches to diverse

groups of FSW, youth and migrant workers [50–52]. For-

mative studies can play a critical role in the design of HIV/

STI interventions by identifying target populations and

tailoring intervention approach, messages and services that

can then be tested for effectiveness.
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Recommendation 3

Tailor intervention activities and materials for FSW that

are sensitive to heterogeneity in their work venues, social

norms, and individual sexual risk behaviors.

The studies reported in this Special Issue illustrate sig-

nificant diversity among subgroups of FSW in terms of

socio-demographic, cultural and behavioral characteristics,

and subsequent risk of HIV/STI. A number of these studies

consider the environments where people meet sex partners

and focus on describing how the social norms, risk of

violence, availability of alcohol and drugs, and other

characteristics shape HIV/STI risk [40, 41, 44].

HIV/STI prevention activities for FSW in China have

largely consisted of distributing condoms and information

fliers, usually by outreach staff who physically go to

commercial sex venues [34, 53]. This provides a unique

opportunity for outreach staff to develop programs tailored

to venue characteristics [54, 55]. However, with few

exceptions [27, 56], the diversity across commercial sex

venues has been described primarily in terms of disease

distribution rather than used to inform and guide inter-

ventions. Findings in this Special Issue emphasize the need

for risk-reduction messages and intervention strategies that

take into account venue level factors—whether venue size,

business type, or social interactions of venue patrons and

management. Our interdisciplinary research teams studied

a variety of environments where commercial sex takes

place. These studies employ social frameworks which

reveal important dynamics in relationships among different

groups of FSW and between FSW and clients, managers,

police and health outreach workers.

Studies in this Special Issue corroborate findings from

previous research reporting that women working in smal-

ler, lower-cost venues or on the streets are generally older

and less educated than their counterparts at larger, higher-

cost venues [54, 55]. However, contrary to what many of

these past studies concluded about poor health behaviors of

FSW in lower-cost venues, one of our studies found that

women at smaller venues are highly concerned with self-

protection because they are less able to afford medical care

and lost income should they contract a disease [42]. In this

study, women who work at larger venues are better edu-

cated but perceive themselves at lower risk of infection.

Many women cite clients’ external appearance and other

signs of wealth as their primary means for assessing their

risk of acquiring HIV/STI from these clients. The two types

of FSW also relied on widely different sources of health

information (friends vs. Internet), a critical distinction

for considerations of the delivery mode of information-

based HIV interventions [42]. As demonstrated in the

comparison of entertainment establishments to service-

based venues [40], the location of risk behaviors (literally

whether sex takes place on- or off-site) and practices for

finding sexual partners can be incorporated into appropriate

outreach methods including thoughtful placement of con-

doms or wording of safe-sex messaging. Finally, as Liu and

colleagues note, public health practitioners should consider

the management patterns and relationship dynamics within

commercial sex work venues when designing appropriate

intervention materials, especially in smaller-scale sex work

venues where cultural practices specific to some ethnic

minorities may influence the mode of business operations

[57].

Recommendation 4

Address the role of drug and alcohol use in HIV/STI risk.

Drug and alcohol use emerge as critical elements of

HIV/STI risk in our studies of commercial and non-com-

mercial sexual encounters. Risk taking enhanced by sub-

stance-use features prominently among patrons of

entertainment venues who report alcohol use as a way to

facilitate new sexual connections [44], market vendors who

incorporate social drinking into their social and business

networking [43], and subgroups of FSW who also use

injection drugs [45].

Heavy alcohol use and binge drinking are not uncom-

mon in China [58] and are considered normative within

both business and entertainment activities. High-risk sexual

behaviors have been associated with alcohol use both

internationally [59] and in China [60, 61]. Interdisciplinary

approaches are still needed, however, to develop a more

comprehensive framework for understanding the intersec-

tion of social norms, alcohol-use and sexual risk in order to

inform more strategic interventions. For example, norma-

tive beliefs among FSW regarding peer alcohol use and

sexual risk may play a role in their decisions about when

and how much to drink [62]. This may expose novel

intervention points by targeting FSW peer values or social

dynamics among FSW, clients, and managers, all of which

may have far reaching effects on HIV/STI risk in these

populations. Health communication risk-messaging that

portrays the connection between heavy alcohol use and

sexual risk should be developed and disseminated in ven-

ues where alcohol is consumed, whether or not commercial

sex is present.

Interventions to address HIV/STI risk in women who

inject drugs and also sell sex represent a particularly urgent

need given these women’s heightened vulnerability and the

scarcity of formal knowledge about them. Research by Gu

and colleagues [45] for this Special Issue provides a rare

insight into differences between these women and non-drug

using FSW in terms of their behaviors, barriers to care, and

risk-reduction challenges. For example, these women tend

to be older, single (either unmarried or divorced), and have
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spent more years working in commercial sex. These fac-

tors, together with elevated rates of HIV and STI infection

in this group, underscore the need for interventions to

address their dual sources of risk. New efforts could

include programs to enhance health literacy while

addressing stigma in clinics or partnerships with public

security forces to find alternatives to targeting of women

who are doubly vulnerable to arrest for commercial sex

and illicit drug use activities. The analysis by Gu and

colleagues found that FSW who use drugs report lower

condom use rates with clients and poorer access to STI and

drug treatment service in spite of high exposure to tradi-

tional health promotion materials (65–71 %), underscoring

the need for more tailored interventions [45]. This analysis

demonstrates that factors at various levels are associated

with consistent condom use, including number of daily

injections, support of condoms by venue managers, client

willingness to use condoms, and perceived social stigma.

These factors suggest that a multi-level intervention could

have the greatest impact among these highly marginalized

women.

Recommendation 5

Address the role of intimate partner violence in HIV/STI

risk.

Intimate partner violence (IPV) emerged as an under-

addressed area for intervention. As Gu and colleagues

found [45], 56.7 % of 200 surveyed women who inject

drugs and sell sex have experienced violence from their

clients, managers, or regular partners. Furthermore, expe-

rience of any of these types of violence is significantly

associated with inconsistent condom use in the past

6 months [45]. This is not the first documentation of

physical or sexual violence towards FSW from police,

clients, and gangs, or from regular partners [63–65].

Nonetheless, most health research and interventions for

FSW do not address this aspect of health. The negative

impact of client violence and threats of violence on con-

dom use among FSW underscores its importance as an

HIV/STI prevention priority and further emphasizes the

need to address this threat to women’s well-being [63, 66].

Though research on IPV among Chinese FSW is relatively

new, Gu and colleagues’ study suggests that the problem is

widespread and intimately related to HIV/STI risk [45]. As

IPV research in China expands, examples of successful sex

worker interventions to reduce occupational violence from

other global settings may provide guidance. The Songachi

project in India is an example of a sex worker intervention

that addressed the problem of violence against FSW by using

existing social structures to promote community-building

and collaboration and collective action programs among

FSW to fight police harassment [67]. A second model from

an intervention in South Africa [68, 69] shows how a com-

bination of microfinance programs can reduce STI risk and

violence among participants. Other strategies from Thailand

[70] and the Dominican Republic [71, 72] have developed

programs to address differential power dynamics underlying

IPV and HIV risk by appending community solidarity and

empowerment programs onto existing structural and political

initiatives. Thus a variety of intervention methods have

demonstrated effectiveness and could be adapted for testing

and evaluation in Chinese settings. Based on the findings

presented in this Special Issue, we support development of

venue level interventions to address IPV by creating sup-

portive, ‘‘condom-friendly’’ sex work environments that

foster alliances between managers, gatekeepers, and clients

to both improve condom acceptability and reduce violence.

A particular challenge that must be addressed for IPV

intervention is reaching the large number of FSW who work

in very small, low-end venues or freelance in parks or streets

or through the internet.

Recommendation 6

Increase community-based efforts to reduce HIV stigma.

In China, stigmatizing attitudes toward PLHIV have been

documented among the general population [73], students

[74], employers [75], migrants [76], and rural residents [77].

Within this area of research, however, more information is

needed on specific ways in which fear and stigma create

barriers to HIV/STI testing and care and impact quality of life

for PLHIV [78–80]. In the city-wide survey presented in this

Special Issue, nearly one-fifth of respondents agree that

PLHIV should be punished, while an even larger proportion

(40 %) believe that people with HIV should be quarantined

[81]. The same study also shows that accurate knowledge of

HIV transmission routes among the general population is

low: only 46 % of respondents know that neither sneezing

nor sharing utensils can transmit HIV. Furthermore, correct

HIV knowledge is associated with less stigmatizing beliefs

about PLHIV [81].

A number of anti-stigma HIV interventions in China to

date have targeted service providers [82–88], but our

findings show the need for broader efforts at the commu-

nity level as well. One example of a successful community-

level anti-stigma campaign includes a community popular

opinion leader model among 4510 market workers in

Fuzhou, China. In this case, community level diffusion of

HIV/STI disease prevention information achieved sus-

tained reduction in HIV-related stigmatizing attitudes

toward PLHIV [89]. Exposure to mass media among Chi-

nese migrant workers has been previously associated with

lower stigmatizing attitudes toward PLHIV and increased

knowledge of HIV/AIDS in a dose response relationship

[90]. In developing a mass media anti-stigma campaign,
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interdisciplinary formative research should be conducted to

determine the appropriate types and modes of media

messaging. These campaigns also represent important

opportunities to incorporate ‘‘new media’’ tools including

mobile-phone and web-based technologies, interactive

communication interventions, role-playing, and gaming

[91, 92].

In addition to improving quality of life for PLHIV,

community-based interventions may also help normalize

HIV counseling and testing. Project Accept is an example

of a successful model whose VCT uptake efforts in Thai-

land and sub-Saharan Africa (HPTN 043) [93, 94]

increased opportunities to talk about HIV risk and risk

reduction [95] resulting in significant increases in first-time

testers and repeat testers in the intervention sites [93, 94].

A similar program among rural migrants in Shanghai found

increases in VCT uptake as well as increased HIV/STI

knowledge and increased positive attitudes toward PLHIV

and condom use [96].

Recommendation 7

Expand support and counseling for PLHIV and their

families.

PLHIV in China face significant barriers to care and

elevated psychosocial burdens [97–100]. Several articles in

this Special Issue identify an important need among

PLHIV for greater support and acceptance from their

families and local communities [81, 101, 102]. Internali-

zation of HIV stigma is well documented among PLHIV in

these studies who face the constant psychological and

physical stress of social isolation [101]. In addition, HIV-

related stigma extends to the families of PLHIV, creating

complex webs of social and emotional burdens.

In recent years, community-based organizations and

university-led studies in China have begun to test inter-

ventions to improve antiretroviral medication (ART)

adherence among PLHIV [103–108]. These efforts have

identified the important role that factors like social support

and counseling may play not only in improving adherence

outcomes but also overall quality of life for PLHIV and

their families. At least three pilot programs are currently

underway in China, two of which adapt existing U.S.

interventions to increase medication adherence for

local implementation [109, 110]. The adapted programs

incorporate culturally relevant elements around family

relationships, reputation, and social support as well as

traditional Chinese conceptions of health and illness [104,

105, 108]. Other promising intervention models under

development among PLHIV in China include focus on

psychosocial support [111] and nutrition supplementation

[112].

Social Science and Public Health Research: Cross-

Fertilization for Mutual Benefit

The papers in this Special Issue illustrate the growing

complexity of sexual risk profiles in China and their impli-

cations for HIV/STI interventions as well as persistent

stigma and unmet needs among PLHIV. To date, most

interventions have focused on individual-level beliefs and

behaviors without sufficient consideration of social and

structural risk environments. These seven recommendations

for future intervention work illustrate ways in which col-

laborations between social science and public health can

mutually inform HIV/STI-related intervention development.

Public health interventions in China can use collabora-

tive approaches to become more attuned to the social and

structural determinants of health. These include the cycles

that perpetuate drug use and sex work, the role of social

support networks in human health, the role of place and the

local environment in influencing risk behaviors; they

include the influence of stigma on uptake of health ser-

vices, and the harmful effects of violence and emotional

abuse on infectious disease prevention, care and treatment.

Collaborative research teams that utilize social science

research methods and theoretical approaches can also

address some of the challenges posed by China’s current

risk-group based disease monitoring system and emphasis

on programmatic indicators. Policy evaluation methods in

China delegate the task of disease reporting to local health

departments, where indicators reflecting intervention pro-

gram activity (e.g., number of condoms distributed or

number of clients seen per period of time) are favored over

indicators measuring program outcomes. As a result,

intervention evaluations tend to quantify effort but not

efficacy. As China enters a new phase of public health

interventions, a stronger tie between health outcomes and

program goals could be facilitated through increased col-

laboration with social science researchers.

The value of partnering with social scientists in HIV/STI

prevention research is present at all stages of research design

and implementation. This includes sampling and measure-

ment frameworks, identifying research questions, data col-

lection, analysis, and translation of results into intervention

strategies. In planning future intervention projects, public

health researchers can benefit from incorporation of social

science frameworks to enhance the depth, detail, and nuance

of their research. In turn, social scientists can work with

public health practitioners to harness their research findings

to the design and implementation of ongoing intervention

work. China’s commitment to prevention and care, bio-

medical research, and epidemic surveillance have laid a solid

foundation for developing new multi-component, social

science-informed interventions to reduce HIV/STI
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transmission and improve quality of life for those at risk for

and living with HIV.
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