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Abstract HIV testing among men who have sex with
men (MSM) in China has not been well studied. We sys-
tematically reviewed studies addressing HIV testing among
MSM in China and conducted a meta-analysis on testing
indicators before and after the adoption of China’s National
Plan for HIV/AIDS Prevention and Control among MSM
in 2007. Rate of lifetime HIV testing (24 % [period 1—
before adoption] vs. 47 % [period 2—after adoption]) and
testing in the past 12 months (21 vs. 38 %) were both
significantly higher in period 2. Rate of lifetime pre-test
counseling showed a significant increase from period 1 to
period 2 (72 vs. 90 %), while the figure for the past
12 months pre-test counseling did not change (51 vs.
50 %). More efforts are needed to promote frequent HIV
testing among MSM.
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Resumen Pruebas de VIH en HSH en China no han sido
bien estudiadas. Sistematicamente hemos revisado estudios
dirigidos a pruebas de VIH en HSH en China y hemos
conducido un meta-andlisis sobre los indicadores antes y
después de la adopcion del Plan Nacional chino para la
Prevencion y Control de VIH/SIDA en HSH en 2007. La
tasa de pruebas de vida de VIH (24 % [periodo 1 — antes de
la adopcidn] vs. 47 % [periodo 2 — luego de la adopcién]) y
pruebas en los pasados 12 meses (21 vs. 38 %) son sig-
nificativamente mas altos en el periodo 2. La tasa de
consejeria de vida antes de la prueba mostré un significa-
tivo incremento del periodo 1 al periodo 2 (72 vs. 90 %),
mientras que la figura por los pasados 12 meses de con-
sejeria previo a la prueba no cambié (51 vs. 50 %). Mas
esfuerzos son necesarios para promover las pruebas frec-
uentes de VIH en HSH.

Keywords Men who have sex with men (MSM) -
HIV . Testing - Counseling - China

Introduction
HIV Among MSM in China

China has a large population of men who have sex with
men (MSM). The latest national population census showed
that there are 480 million males aged 15-59 in China [1].
Available research indicates that about 2-5 % of sexually
active Chinese males have had sex with another man at
least once in their lives, indicating a population of between
9.6 and 24 million people [2]. HIV rates among MSM in
China are high and climbing. In 2009, the estimated
HIV prevalence among MSM nationwide was 5 %, far
exceeding the general population prevalence rate of 0.05 %
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[3]. In large cities like Chengdu and Kunming, the HIV
prevalence among MSM has already surpassed 9 % [4-6].
In Chonggqing, it rose from 8.5 % in 2007 [4] to 16.8 % in
2009 [7]. According to the Chinese Ministry of Health,
MSM currently account for 32 % of the accumulated
740,000 cases of HIV/AIDS in China [8].

Importance of Frequent HIV Testing Among MSM

Frequent HIV testing has been shown to be an effective
strategy for reducing rates of HIV infection among MSM.
Current guidelines in well-resourced countries like the
United States and Australia recommend that MSM get
tested for HIV at least once a year. For MSM with par-
ticularly high risk behaviors (engaging in unprotected anal
sex, having 10 or more sex partners, attending sex-on-
premises venues, use of recreational drugs, or seeking sex
partners via the Internet), the guidelines recommend HIV
testing every 3—6 months [9, 10]. Frequent testing creates
opportunities for early detection of infection, which allows
for an early link to social services and medical care. This
helps to avoid the irreversible damage to the immune
system that can be done if HIV is left unchecked until one
develops recognizable symptoms. Early diagnosis also
helps to prevent the spread of HIV, as people living with
HIV who know their status are more likely to take pro-
tective measures to avoid passing on the virus [11].

In 2007, the Chinese government adopted the Plan for
HIV/AIDS Prevention and Control among Men Who Have
Sex with Men in China, 2007-2010 (the Plan) [12] in
response to the State Council’s China HIV/AIDS Contain-
ment, Prevention and Control Action Plan (2001-2005).
Among its many objectives, the Plan called for increased
cross-sector collaboration for HIV prevention, improved
health education and specialty clinics, capacity building for
volunteer groups, implementation of the Four Frees and One
Care policy, and enhanced HIV testing among MSM.

To scale up HIV testing services for MSM, the Plan
called on local centers for disease control and prevention
(CDC) at all levels to establish HIV testing and counseling
models contextualized to the features of MSM; provide
technical support in training counselors; promote rapid
testing and improve the quality of HIV testing and coun-
seling services; designate 1-2 local voluntary counseling
and testing (VCT) venues to provide HIV testing and
counseling for MSM; and improve pre- and post-test
counseling on a voluntary and confidential basis. It also
called on MSM groups to work with CDCs to establish
appropriate HIV testing and counseling models and to
carry out HIV counseling, psychological support and
referral services. The ultimate goal of the plan was to
achieve a coverage of 85 % of the MSM population with
HIV counseling and for the HIV testing rate to reach 60 %
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among MSM who participate in counseling by the end of
2010.

HIV Testing Among MSM in China

HIV testing among MSM in China has not been well
studied up to this point. A strong understanding of the
current status of HIV testing among MSM is an essential
component of any effective strategy to reduce HIV trans-
mission among this population.

This article details the results of a systematic review of all
published studies on HIV testing among MSM in China,
including studies written in English and Chinese. This article
also includes a meta-analysis of seven different groups of
data over two distinct time periods. The data groups include
(1) rates of lifetime HIV testing, (2) rates of HIV testing in
the past 12 months, (3) rates of lifetime HIV counseling, (4)
rates of HIV counseling in the past 12 months, (5) rates of
lifetime retrieval of test results, (6) rates of retrieval of test
result in the past 12 months, and (7) rates of knowledge of
testing venue. Available data on post-test counseling was not
sufficient to be included in this analysis. The two time
periods compared were labeled period 1, from January 2000
up to the adoption of the Plan in 2007, and period 2, from the
adoption of the Plan until July 2011 (January 2008—July
2011). Studies carried out in the year 2007 were included as
belonging to period 1, as they were unlikely to be affected by
the adoption of the plan.

Methods
Literature Review

We conducted a systematic review by searching for Eng-
lish articles from the MEDLINE database and Chinese
articles from the China National Knowledge Infrastructure
(CNKI) and Wanfang Data. Keywords used in the database
search included (“homosexual” or “gay” or “bisexual” or
“men who have sex with men” or “MSM”) and “testing”
and “China” in MEDLINE; (“Tong Xing Lian (homo-
sexual)” or “Tong Zhi (gay)” or “Shuang Xing Lian
(bisexual)” or “Nan Nan Xing Xing Wei/Nan Nan Xing Jie
Chu (men who have sex with men or MSM)” and “Jian Ce
(testing)” in CNKI and Wanfang Data.

Study Selection

Studies were selected if they met the following criteria:
published between January 2000 and July 2011; reported
rates of previous HIV testing among MSM; reported study
location, period and sample size. We excluded studies that
included fewer than 50 subjects; studies where all samples
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Fig. 1 Selection procedure and
outcome of systematic review
for studies of previous HIV
testing among MSM in China

Medline

CNKI and Wanfang

Articles matching keywords search

N=538
n=194
n=344

A4

Studies excluded N=66
Published before 2000 n=33
Number of MSM less than 50 n=
- All MSM were HIV positive n=10
All MSM were sex workers n=10
Sample not from mainland China n=9
.
Shortlisted studies N=472
Studies excluded N=418
Without previous HIV testing data n=401
d Overlapping studies n=17

Unique studies for review and meta-analysis

N=54

were HIV positive; studies where all samples were HIV
negative; studies where all samples were sex workers; and
studies that included samples from locations outside
mainland China. When a study was not cross-sectional, we
only used baseline data. When a study was a randomized
control trial, we used control data. If a study was case—
control, we only used the controls. For detailed selection
procedure please see Fig. 1.

Data Extraction

For all eligible studies, information was extracted about the
study design, previous HIV testing history, pre-testing
counseling and knowledge of testing venue among MSM.
This data was further categorized into one of the two time
periods established. Meta-analyses were performed on data
associated with the prevalence of previous HIV testing.

Statistical Methods

STATA 11 (StataCorp, College Station, TX, USA) was
used to assess publication bias and heterogeneity and to

conduct a meta-analysis on the prevalence of previous HIV
testing. Data were stratified by period of time. The Begg’s
test was used to measure the potential presence of publi-
cation bias [(P < 0.05) on the Kendall’s score indicates
statistically significant publication bias]. Random effects
models were used for meta-analysis. Q test was used to test
the heterogeneity between studies [(P < 0.10) was con-
sidered indicative of statistically significant heterogeneity],
and the I statistic (values of 25, 50 and 75 % were con-
sidered to represent low, medium and high heterogeneity,
respectively) was used to assess the level of heterogeneity.
Meta regression was used to test for differences between
variables in the two periods.

Results
Overview of Included Studies
We included 54 unique studies [7, 13—65], 14 of which

were published in English and 40 of which were published
in Chinese. Thirty-six studies were carried out before and
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during 2007, and 18 were carried out afterward. Forty-five
studies were conducted in a single province and nine were
conducted in two provinces or more. Fifty studies were
cross-sectional, three were randomized control trials and
one was a cohort study. Eighteen studies used convenience
sampling (CS), seven used respondent driven sampling
(RDS), 15 used snowball sampling (SS), 2 used peer
referring (PR), 1 used internet and 11 others used mixed
sampling methods. Most (44, 81.5 %) studies provided age
range and 14 (25.9 %) provided median age of participants.
Median age was under 30 years in most studies (13,
92.9 %).

Twenty-seven studies reported rate of lifetime HIV
testing; 22 reported rate of HIV testing in the past
12 months; 2 reported rate of HIV testing in the past
6 months; 2 reported rate of HIV testing in the
past 3 months and 1 reported rate of HIV testing in the
past month. Table 1 presents a summary of the 54 studies
selected for inclusion.

HIV Testing and Counseling

The meta-analysis indicated that the rate of lifetime HIV
testing increased significantly, from 24 % in period 1 to
47 % in period 2 (P = 0.001). Rate of HIV testing in the
past 12 months also increased significantly, from 21 % in
period 1 to 38 % in period 2 (P = 0.005) (Fig. 2).

Of the MSM who had previously tested for HIV, the rate
of lifetime retrieval of test results among MSM experi-
enced a statistically insignificant decrease from 85 % in
period 1 to 82 % in period 2 (P = 0.879) and the rate of
testing in the past 12 months also experienced a statisti-
cally insignificant decrease, from 92 % in period 1 to 90 %
in period 2 (P = 0.561) (Fig. 2).

Six studies reported lifetime number of HIV tests among
MSM. In four of the studies, the median number of HIV
tests taken over one’s lifetime among MSM was 1. In the
remaining two studies, the median number of lifetime HIV
tests was 2. Two studies reported number of HIV tests
taken over the past 5 years. In one study, among MSM
(median age 25) who had a sexual history of 5 years or
more, 56 % had been tested for HIV over the past 5 years,
and the median number of tests received was 2. The other
study also reported the median number of HIV tests taken
in the past five years to be 2.

Rate of lifetime pre-test counseling among MSM
increased significantly from 72 % in period 1 to 90 % in
period 2 (P = 0.028). However, pre-test counseling in the
past 12 months experienced a statistically insignificant
decrease from 51 % in period 1 to 50 % in period 2
(P = 0.793) (Fig. 2).

Three studies reported median amount of time that had
passed since last HIV testing, ranging from 8 to 12 months.
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Knowledge of HIV Testing Venue

The rate of MSM that knew the location of at least one
testing venue increased from 55 % in period 1 to 75 % in
period 2 (P = 0.143), although this increase was not sta-
tistically significant (Fig. 2).

Heterogeneity and Publication Bias

High heterogeneity was detected in the following groups of
studies: studies with rates of lifetime HIV testing in both
periods (period 1: I* = 97.7 %, P = 0.000; period 2:
P =971 %, P = 0.000), studies with rates of HIV testing
in the past 12 months in both periods (period 1: I* =
99.0 %, P = 0.000; period 2: I> = 97.4 %, P = 0.000);
studies with rates of lifetime retrieval of test results among
MSM in period 1 (> = 93.1 %, P = 0.000); studies with
rates of retrieval of test results in the past 12 months
among MSM in period 2 (I* = 73.2. %, P = 0.000); and
studies with rates of knowledge of testing venue in period 1
(I2 = 96.3 %, P = 0.000). Publication bias was found in
only 1 group: studies with rates of lifetime HIV testing in
period 1 (P = 0.016) (Fig. 2).

Discussion

To our knowledge, this is the first systematic review of lit-
erature on HIV testing and counseling among MSM in
China. The review reveals that rates of both lifetime HIV
testing (24 % in period 1 and 47 % in period 2) and HIV
testing in the past 12 months (21 % in period 1 and 38 % in
period 2) among MSM have increased since the implemen-
tation of the National Plan for HIV/AIDS Prevention and
Control among MSM. However, despite these gains, rates of
testing among MSM remain unacceptably low, failing to
meet the Plan’s target rate of 60 % [12] by 2010. In addition,
the review showed that the rate of lifetime retrieval of test
results in period 2 had only reached 82 %, meaning that of
the few of MSM that do get tested. This suggests that nearly
20 % of them remain unaware of their status.

The low rates of testing and retrieval among this pop-
ulation have led to a significant number of MSM living
with HIV who do not know that they are HIV-positive. For
example, in a study of 429 MSM in Beijing and Urumgqi in
2007, 87.5 % of the HIV-positive participants had tested
negative at their last test. Among the HIV-positive MSM
who had never tested for HIV or who had a negative result
at last HIV test, 44 % reported perception of very low or no
risk of HIV infection [26]. Low risk perception has been
correlated with higher levels of unprotected sex in a
number of settings. Research has indicated that people who
are unaware of their HIV infection can be over three times
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Fig. 2 Rates of HIV testing, counseling before test, knowledge of
testing results and knowledge of testing venue between period 1 and 2
among Chinese MSM. Each column represents pooled estimate from
meta-analyses over all studies in each period of time. The error bars
represent standard deviations. P values from meta-regression for each
variable are at the top of the figure

more likely to transmit HIV to another person than people
who have been diagnosed [66]. It is essential that more
efforts are made to increase the rate of HIV testing among
MSM in China. Even though the Plan recommended that
all sectors work together to increase HIV testing among
MSM, setting the target HIV testing rate at 60 % among
MSM who receive HIV counseling by 2010, it did not
specifically outline how this objective should be achieved.

Reasons for the continued low rate of testing among
MSM in China may include low levels of perceived HIV
risk among members in this group and limited knowledge
of testing options. Even though the rate of MSM who know
about at least one testing venue increased from 55 % in
period 1 to 75 % in period 2 (P = 0.143), this increase was
not statistically significant. These numbers were rendered
statistically insignificant due to the presence of a study in
period 1 reporting a knowledge rate of 81 %, a figure much
higher than all other studies in period 1, biasing the total
figure for that period. Despite the importance of knowledge
of testing venue to overall testing among MSM, the Plan
neglected to mention this as a specific target issue. More
efforts are needed to increase knowledge of testing venue.

Even when the location of a testing center is known,
there are significant additional barriers to HIV testing in
China, including fear of inappropriate disclosure of test
results and concern about stigma and discrimination toward
those who receive a positive diagnosis [67]. In addition,
numerous barriers to STI testing have been documented at
STI clinics: MSM experience discrimination from clinic
doctors and nurses; test results can take days to come in;
and the quality of clinical laboratory testing can be low,

with physicians often misdiagnosing STIs [68]. Because
many MSM test for HIV at STI clinics, it is reasonable to
assume that some of these barriers may apply to HIV
testing as well. There are 9,475 VCT clinics in China
providing HIV counseling and testing services [69]. If
operated correctly, these VCT clinics can be a valuable
resource to expand HIV testing services among high-risk
populations. Despite the importance of addressing barriers
like stigma and discrimination in health care settings, the
Plan failed to mention these issues directly, missing an
important opportunity to address these obstacles.

While increasing the number of MSM who get regular
HIV tests is necessary, this must be accompanied by efforts
to increase the number of MSM who actually return to
retrieve their test results. By failing to retrieve one’s
results, one loses many of the important benefits provided
by the HIV testing process. A number of factors can
influence a person’s decision to retrieve test results after
the test is taken, including fear of receiving a positive
diagnosis, scheduling conflicts, and simply forgetting to
return for results [11, 70]. Our review showed that even
though awareness of test result was high (lifetime: 85 % in
period 1 and 82 % in period 2; past 12 months: 92 % in
period 1 and 90 % in period 2), efforts are still needed to
ensure that MSM who have tested for HIV actually obtain
their results. The Plan recommended that annual surveil-
lance should be carried out to explore the rate of MSM who
test for HIV and know their results, however it did not
mention a target rate for this indicator nor did it offer
suggestions on how to achieve this goal.

Our review found the median number of lifetime HIV
tests was only 1-2. Even though the samples had a large
representation of young MSM (median age was under 30 in
most studies), and young MSM may have only been sex-
ually active for a limited number of years, a lifetime total
of two tests remains a low rate for anyone with more than
2 years of sexual activity. Current guidelines in the United
States and Australia recommend that MSM get tested for
HIV at least once a year. However, data on the median
number of HIV tests taken over the past 12 months is not
available. For MSM with particularly high level of risk
behaviors (unprotected anal sex, 10 or more sex partners,
attending sex-on-premises venues, use of recreational
drugs, or seeking sex partners via the Internet), recom-
mendations are for HIV testing every 3—6 months [9, 10]. It
is worthwhile to study the median number of HIV tests
over the past 12 months among MSM, and it is essential to
increase the frequency of HIV testing among MSM. The
Plan did not suggest a target for the frequency of HIV tests
for MSM, and it did not lay out any strategies contextu-
alized to sub groups of MSM.

Pre-test counseling is a very important part of the testing
process, helping people understand the potential negative
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psychosocial consequences of testing, particularly if the
result is positive. It also educates participants about
reducing risk of transmission, regardless of HIV status
[71]. Even though the rate of MSM receiving HIV coun-
seling before receiving an HIV test in their lifetime sig-
nificantly increased (72 % in period 1 and 90 % in period
2), there was only one study included in period 2 (160
participants). The rate of MSM receiving pre-test coun-
seling in the past 12 months remained around 50 % in both
periods. This figure may reflect actual rates of pre-test
counseling more accurately, as it is less likely to be
influenced by loss of memory detail over time. Even
though the Plan recommended that all sectors work toge-
ther to ensure HIV counseling services cover at least 85 %
of MSM tested by 2010, it did not offer recommendations
on how this objective should be achieved.

Most studies included in the review only reported on
HIV testing, and the literature lacked substantial research
into novel ways to increase HIV testing among MSM.
However, a number of initiatives are currently underway
that explore new options to increase testing among MSM in
China. A study in Anhui Province in 2006 used four 1.5-h
sessions of peer education to promote HIV testing and
increase related knowledge. The study showed that HIV
testing in the last 2 months increased from 15.1 % at
baseline to 52.4 % post-intervention (P < 0.001) [50]. In
another study in China, 2 MSM volunteers used the internet
to share the information about testing in VCT clinics,
leading to 429 MSM visiting VCT clinics to get tested for
HIV within a 60 days period [72]. Novel ways such as text
message, emails, and electronic prompts on clinic com-
puters have shown an increase in STI testing among MSM.
These measures may be equally effective in increasing HIV
testing among MSM [73]. But there are currently no studies
on these kinds of initiatives for HIV in China.

To make recommendations more practical and easier to
follow, future guidance documents must clearly outline
target indicators and define the numerators and denomi-
nators of the indicators. The Plan called on local CDCs at
all levels to establish HIV testing and counseling models
tailored to the needs of MSM, however modes that have
been explored and proved effective are still lacking. Future
guidelines must outline practical measures to evaluate
models, especially those involving novel technologies.

The limitations of this article should also be considered.
First, heterogeneity was detected in seven groups of data.
Second, the 54 included studies used diverse sampling
methods and had varied study environments, which could
possibly affect the comparability of the studies. Third, even
though significant publication bias was only found in one
group of data, studies with more HIV positive cases tend to
be more likely to be published, thus MSM in the published
studies might exhibit higher levels of risk behaviors.

@ Springer

It is difficult to determine if the changes of the rates of
testing and other variables were directly influenced by the
Plan. The Plan sets targets and guidelines on how to achieve
the targets. Different regions are expected to take various
measures to follow the Plan and achieve it’s targets. How-
ever, because of local restrictions in human resources, epi-
demic uniqueness, etc., the extent to which different regions
followed the Plan varies. It is nearly impossible to audit the
extent to which various regions followed the Plan simply by
this systematic review. Different regions may take different
measures on top of those required by the Plan. Given that it is
difficult to account for other factors, such as the extent to
which different regions followed the Plan and the difference
between various measures taken in different regions, it is
hard to judge whether the difference of uptake of HIV testing
and counseling among MSM between the two time periods
was a result of the Plan itself. Despite increases, the testing
rate among MSM s still low. More novel, contextualized and
MSM-friendly HIV testing and counseling services are
needed to increase HIV testing and decrease HIV transmis-
sion among MSM in China. Community-based organiza-
tions should be engaged in testing initiatives, as they have the
strongest knowledge about local MSM communities and
what kinds of tailoring will be most effective for this
population.

Conclusion

Despite the fact that HIV rates among MSM in China are
extremely high and still increasing, the rate of HIV testing
and counseling among this population remains low. Future
guidelines must clearly outline target indicators, define the
numerators and denominators of the indicators, and make
evidence-based suggestions on how to achieve these targets
within the Chinese context. It is imperative to explore
novel ways to increase HIV testing among MSM in China
in order to reduce HIV transmission among this population.
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