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Abstract
Purpose of Review To review the literature on progress towards UNAIDS 90-90-90 targets for HIV prevention and
treatment among men who have sex with men (MSM) in China.
Recent Findings China has made progress towards UNAIDS 90-90-90 targets among MSM. However, socio-structural
barriers, including HIV-related stigma and homophobia, persist at each stage of the HIV care continuum, leading to
substantial levels of attrition and high risk of forward HIV transmission. Moreover, access to key prevention tools,
such as pre-exposure prophylaxis, is still limited. Multilevel interventions, many using digital intervention, have been
shown effective in pragmatic randomized controlled trials in China.
Summary Multilevel interventions incorporating digital health have led to significant improvement in engagement of
Chinese MSM in the HIV care continuum. However, interventions that address socio-structural determinants, includ-
ing HIV-related stigma and discrimination, towards Chinese MSM are needed.
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Introduction

Over the past decade, China has made significant progress
in reducing the spread of HIV [1]. In 2016, as part of
their national strategy, the country adopted the Joint
United Nations Programme on HIV/AIDS (UNAIDS)’s
90-90-90 treatment targets, which calls for 90% of all
people living with HIV to know their status, 90% of those
who know their status to receive antiretroviral therapy
(ART), and 90% of those receiving ART to have suppressed
viremia by 2020 [2]. Together, these targets allow for a serial
attrition rate of 10% at each stage, ultimately leading to 73%
of all people living with HIV (PLHIV) achieving viral
suppression.

National surveillance data from China suggest that at the
end of 2015, 68% of all PLHIV knew their HIV status, 67% of
these were on ART, and 44% of these were virally suppressed
[3•]. Engaging members of key populations in the HIV care
continuum has been challenging, particularly amongmenwho
have sex with men (MSM). MSM in China still have a high
HIV incidence [4–7]. Despite comprising only 2–4% of the
total population in China, MSM represent approximately
25.8% of all new infections [8]. Moreover, among Chinese
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MSM, only 38% knew their HIV status, 67% of these were on
ART, and 65% were virally suppressed (Fig. 1) [4, 9].

HIV surveillance data suggest a higher HIV incidence
among young MSM (younger than 25 years old) and older
MSM (older than 45 years old) [5, 10, 11]. Limited sexual
health education related to sexual minorities in China may
contribute to onward HIV transmission [11]. Meanwhile, high
rates of condomless sex have been noted among older MSM
[7]. These age-related disparities in HIV incidence may sug-
gest the need for interventions tailored to age subgroups.

In this article, we review literature on progress towards
UNAIDS 90-90-90 targets for HIV prevention and treatment
among Chinese MSM.

The First 90: HIV Testing and HIV Prevention

Increasing HIV testing rates among Chinese MSM is a critical
first step in the HIV care continuum. In this section, we high-
light strategies that have been used in China to reach the first 90,
as well as other key approaches to HIV prevention in China.

HIV Testing

Many public health interventions have focused on increas-
ing HIV testing among MSM [12, 13]. A systematic re-
view estimated that less than half of Chinese MSM had
HIV tested in the past year [9]. Previous research has
linked lower rates of HIV testing among Chinese MSM
to socio-structural determinants of health, including fear
of stigma and discrimination, low self-perception of HIV
risk, and concerns about confidentiality in public settings

[9, 14]. Determinants that influenced greater uptake of
HIV testing included higher educational level, exposure
to AIDS educational interventions, and disclosure of sex-
ual orientation [13, 15]. There are two types of HIV test-
ing: facility-based HIV testing and HIV self-testing
(HIVST).

Facility-Based HIV Testing

The Chinese Centers for Disease Control and Prevention
(CDC) provides free facility-based HIV testing through
various sites, including voluntary counseling and testing
(VCT) clinics, community health centers, and community-
based organizations (CBOs), as well as free Western blot
confirmatory services at select CDC sites [16, 17]. HIV
testing in hospitals, however, incurs out-of-pocket costs
for patients [18, 19]. For example, in 2018, the cost of
HIV testing in Chinese hospitals was approximately 15
USD (100 RMB) [20]. As a result, many Chinese MSM
prefer community-based settings for HIV testing [21],
which, in addition to offering free testing, also have a
higher case yield [22, 23]. To address structural chal-
lenges that reduce the likelihood that MSM will engage
in HIV testing, there has been in increase in collaborative
efforts among several Chinese CDCs, hospitals, and
CBOs to facilitate more comprehensive HIV testing ser-
vices for MSM [24–26]. Still, many challenges remain
that impede uptake of HIV testing among MSM [27,
28]. Despite the many benefits associated with facility-
based HIV testing (e.g., better connection to clinical
follow-up and related HIV prevention services) [29, 30],
there are lingering concerns about stigma and discrimina-
tion, lack of confidentiality, and service quality [31, 32].
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HIVST

HIVST, a method in which a person performs their own HIV
test by collecting a blood or saliva sample and interprets the
test results, may overcome some of the barriers of facility-
based HIV testing. HIVST offers a more rapid, convenient,
confidential, and accessible approach to HIV testing [33, 34].
Despite support from the World Health Organization and the
Chinese Food and Drug Administration [35, 36], HIVST is
still an emerging alternative to facility-based testing in China.
Most CDCs have yet to develop official HIVST-related guide-
lines or policies to promote HIVST uptake and facilitate
broader access [37].

There are two HIVST options, blood-based and saliva-
based tests. In China, MSM often prefer blood-based
HIVST kits because of their higher sensitivity [38, 39]. In
recent years, the number of MSM using HIVST has substan-
tially grown. In 2015, less than a third of MSM reported ever
using HIVST [39]. Another study conducted in 2017 found
that nearly half of men who participated in a HIVST interven-
tion in urban China reported actually using the HIVST kits
[40••].

Digital interventions to extend the reach of HIV testing
have been developed in various cities in China (Table 1).
Several observational studies [42•, 45••, 46] and randomized
controlled trials [47–49] suggest that digital interventions may
increase HIV testing uptake among MSM in China [40••, 49].
An observational study found a large increase in facility-based
HIV testing after a social networking application organized an
HIV test ing campaign [48] . Another s tudy used
crowdsourcing to create community-based HIV self-testing
services [40••]. A pragmatic randomized controlled trial found
that a crowdsourced intervention was more effective com-
pared with traditional strategies for increasing HIV testing
among Chinese MSM [49].

HIV Prevention

The Chinese national guidelines for HIV prevention highlight
the importance of using multidimensional prevention strate-
gies to engage ChineseMSM in the HIV care continuum [50].
Traditional HIV prevention strategies have often focused on
unidimensional behavioral interventions, such as peer educa-
tion, community services, and condom promotion [50].
However, given the heterogeneity of behavioral preferences
among MSM, developing HIV prevention packages tailored
for MSM subgroups may be more effective [10, 51–53]. High
levels of internet use among ChineseMSM enable researchers
to use digital platforms to solicit feedback from potential end
users and tailor HIV prevention programs accordingly [40••].
In this section, we highlight key research and emerging HIV
prevention tools employed to engage Chinese MSM in the
HIV prevention continuum.

Condom Promotion Interventions

Condom promotion interventions are critical to HIV preven-
tion strategies [54, 55]. Many behavioral interventions have
effectively promoted condom use among Chinese MSM [53].
Moreover, condom use is associated with both individual
(e.g., age, educational level, psychosocial problems, earlier
sexual experience) and partner-level characteristics (e.g.,
types of partners, number of partners) [37, 51, 56]. The
Chinese CDC supports digital health approaches to increase
condom use among MSM [50]. One randomized controlled
trial showed condomless sex decreased after MSM
watched a video and received additional counseling
[57]. Another randomized controlled trial found that a
crowdsourced video increased condom use among MSM
in China [58].

Table 1 Digital interventions to promote HIV testing among MSM in China

Pilot Organizers Digital component and function Financing References

Crowdsourcing MSM CBO, CDC, and
research team

WeChat used to solicit creative ideas to deliver HIVST to
MSM as part of open challenges and designathons;
messages disseminated through WeChat

Free test kits
supported by
research
study

Tang et al. 2018, PLoS
Medicine [40••]; Tucker
et al. 2018, BMJ
Innovations [41]

Public online
self-testing

MSM CBO and CDC
partnership

WeChat platform used to promote HIVST, arrange
appointments for in-person testing, and send self-test
kits through the mail; some programs offer
self-collection only

Refundable
deposit,
supported by
CDC

Zhong et al. 2016, HIV
Medicine [42]; Wu et al.
2019, IAS [43]

Company
online
self-testing

Pharmaceutical
company

Online e-commerce platform (Jingdong) is used to
market and distribute HIV self-test kits directly to
MSM and others

Users pay for
self-test kits

Liu et al. 2015, CROI [44]

Social network Gay social networking
app withMSMCBOs
and CDC partners

Online campaigns to promote facility-based testing at
selected CBO sites; targeted livestreaming and banner
advertisements nationwide

Free tests
supported by
CDC

Wang et al. 2019 [12]
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Pre-exposure Prophylaxis

Pre-exposure prophylaxis (PrEP), a tenofovir-based antiretro-
viral drug that can reduce one’s risk of acquiring HIV by more
than 90% when taken as prescribed, is an important biomed-
ical HIV prevention tool [59, 60•]. Despite its promise and
benefits, PrEP has limited uptake and coverage in China. Only
1% to 2.5% of Chinese MSM reported a history of PrEP use
[60•, 61]. Low PrEP uptake among Chinese MSM may be
attributed to a number of socio-structural factors, including
lack of access, low PrEP awareness (i.e., only about 22% of
MSM in China had heard about PrEP), low perceived HIV
risk, concerns about drug side effects, and PrEP stigma
[61–63]. In 2019, PrEP is only offered at private healthcare
facilities and pharmacies in China and is not covered by health
insurance [61, 64]. However, some ChineseMSM gain access
to PrEP by purchasing the drug on the Internet or as medical
tourists to neighboring countries [61, 65]. The cost of PrEP
has also been a significant barrier to accessing the drug. In
private clinics in mainland China, for example, the cost of
PrEP is approximately US$300 per month [65]. In Hong
Kong, the costs of PrEP may exceed US$1000 per month
[61].

The Second 90: HIV Treatment

National data on HIVoutcomes in China indicate that progres-
sion along the HIV treatment continuum has continuously
improved over the past 30 years [3•]. In this section, we share
research describing advances towards the second step of 90-
90-90 targets for Chinese MSM, which focuses on HIV treat-
ment and includes linkage and retention in HIV care.

Linkage to Care

Assessing the uptake of HIV services is a critical component
of monitoring and evaluating intervention efforts aimed at
improving health-related outcomes among Chinese MSM liv-
ing with HIV. Previous research has suggested that linking
MSM to HIV care has improved dramatically over the past
decade, with one longitudinal study showing an increase from
69% in 2008 to 89% in 2014 [66]. In this study of 1974MSM
in Guangzhou, 89% of those diagnosed with HIV who used
facility-based testing were linked to care in 2014 [66].
Moreover, from the time of HIV diagnosis, the researchers
found that 78% were linked to care within 1 month and 84%
within 3 months [66].

The location in which ChineseMSM test for HIVmay play
an important role in linkage to care. Two studies found that
MSM who were tested at MSM CBOs or voluntary counsel-
ing and testing sites were more likely to be linked to HIV care

than those testing at hospitals [66, 67]. This observed differ-
ence may be related to CBO peer outreach that inspires greater
trust in services.

Retention in Care

Previous research has suggested that the majority of those
diagnosed with HIV are retained in HIV care in the short-
term; however, long-term retention has been a challenge [66,
68]. One longitudinal study found that the rate of retention in
HIV care prior to ART initiation (defined as receiving two or
more CD4+ tests in 1 year, at least 3 months apart) declined
over time, beginning at 75% in year 1 and dropping to 35% in
year 5 [66]. Post-ART retention (defined as receiving two or
more CD4+ tests after ART initiation in 1 year, at least
3 months apart) in HIV care was similar, such that 71% were
retained in care in year 1, but only 46% of these were retained
in year 2.

Socio-structural Determinants of Healthcare
Linkage and Retention

The success of efforts to improve linkage and retention in HIV
care among Chinese MSM may be influenced by socio-
structural determinants of healthcare engagement. Several
qualitative studies have identified determinants that negatively
impact Chinese MSM’s ability to link to care, including HIV-
related stigma and discrimination, homophobia, low-quality
HIV care services, and lack of confidentiality at local clinics
[37, 54, 56, 69]. These barriers also overlap with those asso-
ciated with retention in HIV care [66]. One study, for example,
found that younger MSM were less likely to be retained in
HIV care than older MSM [66]. Moreover, this study found
also that MSMwith higher CD4+ counts were less likely to be
retained in care than their peers.

The Third 90: ART Initiation and Viral
Suppression

Compared with the general population, Chinese MSM show
faster disease progression from HIV to AIDS, a faster decline
in CD4+ counts prior to ART initiation, and a slower increase
in CD4+ counts after ART initiation [70]. For these reasons,
early ART initiation may be critical in this population.

ART Initiation

Early ART initiation is an important step in the progression
towards UNAIDS targets. Compared with other members of
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key populations, Chinese MSM are less likely to initiate ART
[71]. Moreover, research concerning the rate of ART uptake
among Chinese MSM has been mixed, with rates of ART
initiation ranging between 26 and 92% depending upon vari-
ous conditions [72, 73]. One study, for example, found that the
implementation of treatment as prevention strategies (i.e., ap-
proaches meant to control HIV transmission by early ART
initiation to facilitate rapid viral suppression) increased ART
coverage from 61 to 92% [73]. Early ART initiation has been
linked to various positive outcomes, including higher rates of
retention in HIV care (i.e., for those initiating within 30 days
of a HIV diagnosis) and lower risk of treatment failure
[74–76]. Delays in ART initiation, on the other hand, are fre-
quently associated with an AIDS diagnosis, or having an ini-
tial CD4+ count of less than 200/mm3 within a year after
initial diagnosis [77]. One study, for example, found that, be-
tween 2006 and 2014, 34% of Chinese PLHIV had received a
late diagnosis [77].

There are a number of barriers associated with ART initia-
tion in China. Notably, the HIV testing and linkage process
may be burdensome to newly diagnosed MSM, as one must
attend several appointments prior to being approved to initiate
ART [105]. For example, after an initial HIV test, patients
must also seek confirmatory testing using the Western blot.
Next, they must wait for the Chinese Centers for Disease
Control to contact them about scheduling a follow-up appoint-
ment to monitor immunologic status [78].

Viral Suppression and Intervention
Approaches

Updated data on rates of ARTadherence and viral suppression
are difficult to obtain in China [79]. As previously reported,
one study suggested that, at the end of 2015, only 44% of
people on ART achieved virological suppression [65]. To ac-
curately monitor progress towards 90-90-90 targets and en-
sure that current approaches to HIV intervention are effective,
more data are needed.

Several HIV interventions have focused on multiple
steps of the HIV care continuum, including HIV testing,
linkage and retention in care, and ART adherence [62,
80••]. One4All, for example, was an intervention based
in Guangxi in which 12 hospitals were randomized to
either standard of care or a HIV services model that
integrated rapid, point-of-care HIV screening, and
CD4+ and viral load testing to assess the impact of a
patient-centered approach on testing completeness, ART
initiation, and viral load suppression [80••]. Results indi-
cated that intervention participants were more likely to
achieve testing completeness within 30 days and had
fewer deaths than their peers in the standard of care arm.

Discussion

Over the past decade, China has made significant strides to-
wards achieving UNAIDS 90-90-90 targets for HIV preven-
tion and treatment; however, persistent gaps at each stage of
the HIV care continuum have limited progress. Advances in
digital health within the past decade offer promising opportu-
nities to effect change at each stage of the care continuum and
could potentially help China move closer to the global goal of
ending AIDS in the country by 2030.

Digital health interventions, for example, have helped to
increase both HIV facility-based testing and HIV self-testing
among MSM [48, 81]. Given that manyMSM do not disclose
their sexual orientation to physicians or other health providers
[82], digital health interventions may be useful for enhancing
HIV service delivery. However, socio-structural determinants
that influence the uptake of HIV testing must be addressed,
including concerns regarding the protection of data shared on
virtual platforms. As such, appropriate measures to ensure
privacy and create people-centered services will be important.
Some of the digital HIV testing promotion methods identified
in China (Table 1) may be relevant in other low- and middle-
income countries in which MSM are often online.

Lack of PrEP demonstration projects is another key issue.
PrEP uptake in Chinese MSM remains extremely low. The
high interest in PrEP, alongside medical tourism to nearby
countries, suggests an unmet demand for these services.
National guidelines supporting PrEP use, regulatory approval
of oral PrEP, and further implementation projects are needed.
Research modeling the potential impact of PrEP on HIV inci-
dence among Chinese MSM could spur policy change.

National data on HIVoutcomes in China indicate that prog-
ress towards the second and third 90, which includes linkage
and retention in HIV care, and ART initiation and viral sup-
pression, has improved over the past 30 years [65]. Still, it lags
behind that of progress towards the first 90, with many people
being lost to the HIV care continuum at stage one due to either
a lack of HIV testing or lack of confirmatory HIV testing
following one’s initial results. HIV testing and treatment pro-
tocols in China can be cumbersome; as a result, simplified test
and treat interventions are needed to prevent poor outcomes
among ChineseMSM, including reducing their mortality rates
[83]. Comprehensive interventions that address socio-
structural barriers at each stage of the HIV care continuum
are crucial to our efforts of achieve HIV control [66].

Lastly, age-specific interventions may be important for
achieving UNAIDS goals among Chinese MSM, as there
are high-risk subgroups of MSM at both ends of the age spec-
trum with behaviors and preferences that differ from each
other. HIV has become one of the most common causes of
death among young people in China [84]. A crowdsourcing
approach may be useful for tailoring HIV prevention and in-
tervention strategies to be more youth-friendly [40••].
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Conclusions

China has made progress in its efforts to reach UNAIDS 90-
90-90 HIV prevention and treatment targets among MSM.
However, many socio-structural barriers persist at each stage
of the HIV care continuum, leading to substantial levels of
attrition, and the risk of forward HIV transmission.
Comprehensive interventions, many of which utilize digital
interventions, have been effective in HIV prevention [85•];
however, more work is needed to evaluate their cost-
effectiveness in HIV treatment. Still, there are many data gaps
that make nationwide analyses challenging. Further research
and implementation of MSM-focused programs is urgently
needed.
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