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Abstract
Background: Men who have sex with men(MSM) in China are at high risk for suicidality but often overlooked. Several studies have reported the
prevalence of suicidal ideation and suicide attempts. However, the estimates varies substantially between studies. This systematic review
aimed to establish pooled prevalence of suicidal ideation and suicide attempts among MSM in China, in order to arouse the attention of the
public.

Methods: The relevant studies up to April 2019 were systematically searched via several electronic databases. Studies were screened according
to inclusion and exclusion criterion and the random-effects meta-analyses were adopted to calculate the pooled prevalence estimates of
suicidal ideation and suicide attempts. Heterogeneity between studies and publication bias was also assessed.

Results: A total of 23 articles were eligible for the meta-analysis. The pooled prevalence estimate of suicidal ideation and suicide attempts was
20.1% (95%CI: 16.7%-23.7%) and 6.8%(95%CI: 5.0%-8.9%), respectively. Signi�cant heterogeneity was found for both combined effects.
Heterogeneity in the estimates could be partially explained by survey points, HIV infection and average age.

Conclusions: The prevalence of suicidal ideation and suicide attempts among MSM in China was moderate high, suggesting that more
attention should be paid to the subgroup and effective psychological interventions need to be established and implemented to reduce the
suicide-related problems among Chinese MSM.

Strengths And Limitations Of This Study
This is the �rst systematic review and meta-analysis to provide a comprehensive estimate of the prevalence of suicidality among MSM in
China.

The study highlighted that suicidality among MSM is a pressing issue and a great public health challenge for China.

The �ndings suggested that more attention and effective psychological interventions was urgently provided to prevent and reduce the
suicide-related problems among Chinese MSM, especially for HIV-positive MSM.

The substantial heterogeneity across individual studies remained unexplained by the variables examined.

The non-probability sampling methods used in all included studies will lead to a bias of the pooled prevalence.

Background
Empirical studies have documented that men who have sex with men (MSM) are vulnerable to mental disorders, including depression, anxiety,
and even suicide1–5. According to one of the prevailing explanatory framework termed minority stress theory, MSM often experience strong
social discriminations, prejudice, internalized stigma and self-unacceptance due to their sexual identity and behaviors, which in turn contribute
to poorer mental health outcomes6. As a major public health issue, suicide among MSM has been focused on recent years.

Suicide can be recognized as a sequence of complex psychological process starting with suicidal ideation and ending in one’s own
death7.Suicidal ideation and suicide attempts are two important precursors of suicide completion. It has been well established that MSM are
more likely to report suicidal ideation and suicide attempts compared with general male population4 5 8–11. One meta-analysis conducted by
King and his colleagues showed that the risk for lifetime suicidal ideation was nearly two times higher in gay and bisexual men than their
heterosexual counterparts, for lifetime suicide attempts nearly four times higher5. Another meta-analysis involving 19 literatures indicated that
the prevalence of lifetime suicidal ideation among MSM was 34.97%, far higher than that among general population12. Therefore, more care
and effective psychological interventions were urgently in need for MSM.

In China, there are an estimated 21.0 million MSM aged 15 to 64 years13.With the openness of attitudes toward sexuality and removal of
homosexuality from the list of mental disorders in the third version of the Chinese Classi�cation of Mental Disorders(CCMD–3)14,societal
perception of homosexuality has gradually been improved. Nevertheless, the tolerance and acceptance to homosexual behavior in general
Chinese people is still not high within the context of traditional culture15 16.In addition, in�uenced by the epidemic of HIV, MSM in China are even
highly stigmatized, leading to an elevated prevalence of suicidal behaviors. In the past two decades, several studies have reported the
prevalence of suicidal ideation and suicide attempts among Chinese MSM10. However, the estimates ranged greatly across studies, from10.2%
to 48.0%4 17 18 and 2.7%–17.7%4 18 19, respectively. Knowledge gaps still exist in our better understanding of the precise epidemiologic burden
of suicide among MSM in China. Moreover, in view of the hidden nature of MSM population, it is di�cult to reach the members of the MSM for
a national epidemiological survey to assess their mental health status. Therefore, we performed the meta-analysis to obtain pooled prevalence
estimates of suicidal ideation and suicide attempts among MSM in China, in order to have a knowledge of their suicidality and arouse the
attention of the government and society to MSM.
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Methods
We performed this meta-analysis following the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) guidelines20.

Literature Search and Selection
The relevant articles were systematically searched in PubMed, Embase, Wed of Science, Chinese National Knowledge Infrastructure, China
Biology Medicinedisc, Chongqing VIP database for Chinese Technical Periodicals, and Wanfang Databases from inception to April 1, 2019. A
combination of the following search terms was used: ((( ‘man’ OR ‘male’ OR ‘men’) AND (homosexual* OR bisexual* OR androphilia OR ‘same-
sex’)) OR ‘men who have sex with men’ OR ‘gay’) AND (suicidal OR suicide) AND (Chinese OR China).Additionally, a manual search was
performed to screening reference lists of the previous systematic reviews and other relevant articles to �nd potential relevant studies.

All retrieved literature were imported into Endnote X8.2 software to remove duplicates. Eligible studies were included in the review if they: 1)
were conducted among MSM in mainland China; 2) were conducted after 2005; 3)were published either in English or Chinese; 4) provided
adequate information on the prevalence estimation of suicidal ideation or suicide attempt. On the contrary, studies that met any of the following
criteria were excluded: 1) studies that were systematic reviews or qualitative interview studies; 2) studies that were duplicate publications; 3)
studies that didn’t provide the prevalence estimation or su�cient data for the prevalence calculation; 4)studies that were conducted before 2005
or didn’t provide survey dates. Additionally, for multiple studies using the same sample, only studies that presented detailed and comprehensive
information were retained.

All the work above was independently completed by two researchers. Any discrepancy was resolved by discussion to reach a consensus.

Data Extraction
Using a standardized form, two researchers independently extracted the following information from each eligible study: �rst author, publication
year, survey dates, study location (city), sampling method, method of data collection, average age of subjects, sample size, number of events,
survey point (i.e. past one month, past six months, past one year or lifetime), characteristic of subjects (i.e. status of HIV infection). Inconsistent
data extraction were resolved by discussion or reconciled by the primary author if necessary.

Due to the methodological limitations concerned with the special population, traditional quality assessment tools were not well-suited to
appraise individual articles. For example, the representativeness of sample, an important indicator of quality in the assessment tools, was poor
as a result of non-probability sampling used in nearly all included studies. Therefore, following the Meta-analysis of Observational Studies
inEpidemiologyguidelines21, we instead analyzed the effect of risk-of-bias variables (i.e. sampling method and method of date collection) on
the pooled prevalence estimates, as did in the previous studies9 22.

Statistical Analysis
All statistical analyses were performed using the meta package in R 3.5.0 software. In view of the potential between-study heterogeneity, the
random-effects meta-analyses were adopted to calculate the pooled prevalence estimates of suicidal ideation and suicide attempts with their
corresponding95% con�dence intervals (CIs). Heterogeneity between studies was assessed using Cochran’s chi-squared test(Cochran’sQ) and
I2values, in the case of which P< 0.1 or I2≥ 50% was considered moderate or high heterogeneity.

Subgroup analyses were conducted to examine whether the pooled prevalence estimates differed by survey dates (2010 before vs 2010 after),
study location(northern city vs southern city), sampling method (respondent-driving sampling vs non respondent-driving sampling), method of
data collection (face-to-face interview and self-administered), survey point, HIV infection (HIV-positive vs HIV-negative). A random-effects meta-
regression was performed to identify the impact of covariates (i.e. average age and sample size) on the effect sizes.

Besides, sensitivity analysis was conducted by serially excluding each included study to detect the effects of single studies on the robustness
of the combined prevalence. For the assessment of publication bias, a visual inspection of funnel plots along with Egger’s tests was used. All
tests were two-sided and a P-value<0.05 was considered statistically signi�cant.

Results

Study selection and characteristics
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A total of 248 articles were collected during the literature search. Based on the inclusion and exclusion criteria, 23 articles were eligible for the
meta-analysis, among which 22 articles reported on the prevalence of suicidal ideation (n = 10664) and 15 articles reported on the prevalence of
suicide attempt (n = 6412) (Fig 1). All the articles were conducted during 2005–2017. The sample size of the individual studies ranged from 62
to 1809. Among them, 17 were conducted in southern China,4 were conducted in northern China, 1 were conducted across two areas and 1 did
not report the survey location. In terms of sampling method, 16studies used respondent-driving sampling and7studies used non-respondent-
driving sampling. In regard to assessment methods, 8 studies used self-administered method, 12 studies used face-to-face interview method
and 3 studies did not report the information. As to survey point,12 studies reported the life time prevalence of suicidal ideation, 6 studies
reported the prevalence over the past year, 2 studies reported the prevalence over the past six month and 2 studies reported the prevalence of
suicidal ideation over the past month. 13 studies reported the life time prevalence of suicide attempts and2 studies reported the prevalence over
the past six months. Additionally, 2 studies reported the prevalence of suicidal ideation on HIV-negative MSM and 7 studies reported on HIV-
positive MSM. An overview of the characteristics of the included studies was presented in Table 1.

Pooled prevalence
The prevalence of suicidal ideation and suicide attempts among MSM varied considerably in eligible studies, ranging from7.0% to 48.0% and
2.7%–17.7%.For suicidal ideation among MSM, the pooled prevalence estimate was 20.1% (95%CI: 16.7%–23.7%),and for suicide attempt, the
pooled estimate was 6.8%(95%CI: 5.0%–8.9%).(Fig.2 and Fig.3)Signi�cant heterogeneity was found for both combined effects (P<0.001, I2 =
94.8% and I2 = 88.0%). More speci�cally, the estimates for lifetime suicidal ideation was 22.6%(95%CI: 18.2%–27.4%), for past year suicidal
ideation was 21.2%(95%CI: 13.8%–29.7%), for past 6 months suicidal ideation was 13.4%(5.7%–23.5%), for past month suicidal ideation was
10.3%(95%CI: 8.1%–12.8%), for lifetime suicide attempts was 7.2%(95%CI: 5.2%–9.5%), and for past 6 months suicide attempts was 4.4%
(95%CI: 2.5%–6.7%). Notably, there were signi�cant differences in pooled estimates of suicidal ideation and suicide attempts when grouped by
survey point (P<0.05)

Subgroup analysis and meta-regression
Subgroup analyses were performed for studies on suicidal ideation and suicide attempts by study or sample characteristics(Table 2). When
strati�ed by HIV infection status, the pooled prevalence estimates of suicidal ideation among HIV-positive MSM (27.1%, 95%CI: 17.6%–37.8%)
was far higher than that among HIV-negative MSM (12.4%, 95%CI: 8.2%–17.3%). Nevertheless, there were no signi�cant between-group
differences in pooled estimates of suicidal ideation or suicide attempts when studies were grouped by survey dates, study location, sampling
method and method of data collection. In the meta-regression analyses, the prevalence of suicidal ideation substantially increased with the
average age ( = 0.016, P = 0.017), but didn’t signi�cantly vary with the sample size ( = –0.005, P = 0.351).There were no signi�cant associations
between average age ( = 0.002, P = 0.715), sample size ( = 0.003, P = 0.550) and the prevalence of suicide attempts.

Sensitivity analysis
By serially repeating the meta-analysis while omitting each study, both the pooled estimates didn’t vary by more than 1%, indicating that the
results were relatively stable. (see Supplementary �le Fig. S1 and Fig. S2)

Publication bias
The funnel plots for studies on suicidal ideation and suicide attempts appeared symmetrical by visual inspection, and the Egger’s tests
suggested there was no publication bias for these two meta-analyses. (Fig. 4)

Discussion
To our knowledge, this is the �rst meta-analysis to estimate the pooled prevalence of suicidal ideation and suicide attempts among MSM in
China. Totally, 23 articles with 10664 participants were included in the analysis. The results indicated that the prevalence of suicidal ideation
and suicide attempts among Chinese MSM were 20.1% and 6.8%, respectively, implying that nearly one in �ve MSM thought about suicide and
seven in one hundred MSM had attempted suicide. Apparently, these �gures are far higher than those reported in the general male population of
China, for example, only 2.8% for lifetime prevalence of suicidal ideation and 0.5% for lifetime prevalence of suicide attempts42. Our �ndings
was also basically consistent with a recent meta-analysis which presented that the lifetime prevalence of suicidal ideation among MSM was
25.8% in low- and middle- income countries12. Overall, the results highlighted that suicidality among MSM is a pressing issue and a great public
health challenge for China.
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In recent years, the prevalence of HIV was increasing at an alarming rate among MSM throughout China43. Some studies have reported that
MSM living with HIV were more likely to develop mental disorders34 44 45, because they not only faced pressure from homosexuality-related
stigma but also HIV-related stigma against them, which were both considered to be potential predictors of suicide5 11 34 46. In our study, the
pooled prevalence estimates of suicidal ideation was 27.1% among HIV-positive MSM, far higher than that among HIV-negative MSM. The
result was in accordance with another previous review12, suggesting that HIV-positive MSM should be taken seriously and provided more
psychological supports.

As mentioned above, homosexuality has been removed from the CCMD–3 as a mental disorder in China in 200114. Changes in the domestic
social environment promoted the public’s attitude toward MSM to be moderate and tolerant, helping MSM population adapt to their lives.
Therefore, we selected studies conducted after 2005 in order to identify if any changes in the prevalence of suicidality exist over time. Indeed,
compared to research �ndings around 2001which presented the lifetime prevalence of suicidal ideation among MSM was 34.5%–39.6%47–49,
the result of this study is much lower. However, there was no signi�cant difference in combined prevalence estimates between articles studied
before and after 2010. Moreover, respondent-driving sampling (RDS), recognized as an approximating random sampling method, has been
widely used for recruiting hard-to-reach populations and proved to generate unbiased population estimates50 51. However, no signi�cant
difference was observed in our study when grouped by sample method, so was the survey method and survey place.

In the meta-regression, the prevalence of suicidal ideation was found to be increased with average age. Generally, those who are older have had
more time to experience suicidal ideation or suicide attempts(if the measure is of lifetime suicidal ideation). It may also be attributed to the fact
that older homosexual male are under pressure from being pushed to get married or currently living in an unfortunate heterosexual
marriage10.Therefore, more understanding and support from family and society is required for them.

However, there are several limitations in our research. First, the measured survey point didn’t coincide with each other, such as past one month,
past six months, past one year and lifetime. As expected, the lifetime prevalence of suicidal ideation and suicide attempts was the highest when
comparing with other timeframes. The combined results may represent an underestimate of lifetime ideation and attempts across the entire
sample, but a potential overestimate in the context of shorter timeframes. Therefore, it should be cautiously interpreted when drawing on our
results. Second, there was substantial heterogeneity between studies. Despite our efforts to explore the sources of heterogeneity, it remained
unaddressed in this meta-analysis. Third, non-probability sampling methods were used in all included studies, the extent to which it may
unpredictably lead to a bias of the pooled estimates and limit the generalizability of the results. Fourth, there is a potential measurement bias
because of the inconsistent de�nition of suicidal ideation or suicide attempt, and no uniform measurement tools for assessing suicidal ideation
or suicide attempts were identi�ed in included studies. Furthermore, the in�uence of the recall bias generated during the collection of
information in individual studies on the combined results still can’t be ignored.

Conclusions
In summary, our meta-analysis provided timely and useful information on the prevalence of suicidal ideation and suicide attempts which had
signi�cant public health policy implications. The pooled prevalence of suicidal ideation and suicide attempts were quite high among Chinese
MSM, underscoring the importance and urgency of early and effective psychological interventions to address suicide-related problems,
especially for HIV-positive MSM.

Abbreviations
MSM, Men who have sex with men;CI, con�dence interval; CCMD, Chinese Classi�cation of Mental Disorders; PRISMA, Preferred Reporting Items
for Systematic reviews and Meta-Analyses; RDS, respondent-driven sampling; SD, Standard Deviation; NR, none reported
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Tables
Table 1 Characteristics of the 23 studies on the prevalence of suicidal ideation and suicide attempts.

Survey
dates

Location, City Area Sampling
method

Method of
data

collection

Age, y Sample size  No.
Suicidal
ideation

No.
Suicide

attempts

Survey
point

917
2015-
2017

Shenzhen Southern non-RDS NR >18 HIV-positive:
410

42 - past
month

823
2016.07-
2016.12

Ningbo Southern non-RDS face-to-face  Mean(SD):31.1(8.4) 516 93 - lifetime

4
2015.09-
2017.06

Mianyang Southern non-RDS self-
administered

Median(Range):21.0(16-
24)

355 70 23 lifetime

825 2010.07-
2011.01

Foshan Southern RDS face-to-face  Mean(SD):31.9(8.5) 249 84 23 lifetime

K.
18

2010.10-
2011.09

Chengdu Southern non-RDS face-to-face  Mean(SD):32.2(10.5) 225 108 6 lifetime

26
2016.10 Qingtao Northern non-RDS self-

administered
Mean(SD):20.6(1.6) HIV-

positive:300
21 - lifetime

27
2015 Nanjing Southern non-RDS self-

administered
NR 194 45 32 lifetime

8
2013.03-
2014.09

Changsha Southern non-RDS NR Mean(SD):29.0(8.0) HIV-
positive:321

96 10 lifetime

729
2013.12-
2014.10

Wenzhou, Ningbo,
Hangzhou

Southern RDS face-to-face >14 Total:1308
HIV-

positive:192
HIV-

negative:1116

Total: 149
HIV-

positive:30
HIV-

negative:119

- past
year

0
2014.01-
2015.03

Guangzhou Southern RDS self-
administered

Median(Range):26.0(18-
38)

420 123 - past
year

619
2015.10-
2016.01

Qingdao, Jinan Northern non-RDS face-to-face  Mean(SD):29.8(6.5) 62 20 11 lifetime

4
2008.04-
2009.01

Anshan, Benxi,
Dandong, Shenyang

Northern RDS face-to-face Mean(SD):27.2(0.3) 807 148 37 lifetime

1
2014.03-
2014.05

Shanghai Southern non-RDS face-to-face  Mean(Range):30.5(17-
64)

547 58 - past
year

532
2013.04-
2013.07

Hefei, Maanshan,
Wuhu

Southern non-RDS face-to-face Mean(Range):31.4(18-
62)

Total:386
HIV-

positive:184
HIV-

negative:202

Total:70
HIV-

positive:57
HIV-

negative:13

- past six
months

3
2012.12-
2013.05

Guangzhou,
Chongqing,

Chengdu

Southern non-RDS self-
administered

Range:18-63 HIV-
positive:541

116 - past
year

34
2013.03-
2013.06

Hefei, Maanshan,
Wuhu

Southern non-RDS face-to-face Mean(SD):31.4(9.2) HIV-
positive:184

- 10 past six
months

5
2011.10-
2012.03

GuangzhouChengdu Southern RDS face-to-face >18 222 64 6(lifetime) past
year

36
2007.09-
2007.12

Beijing Northern non-RDS self-
administered

Median(Range):23.0(17-
32)

157 22 8 lifetime

37
2010.04 NR NR non-RDS self-

administered
Mean(SD):28.7(7.5) 838 160 97 lifetime

8
2009.03-
2009.12

Changsha Southern non-RDS face-to-face Median(Range):24.0(16-
44)

418 128 10 past
year

9
2007.01-
2007.02

Mianyang Southern RDS self-
administered

Mean(SD):24.7(6.5) 201 18 7 past six
months

840
2005.12-
2006.04

Haerbin,
Senyang,

Zhengzhou, etc.

Northern,
Southern

non-RDS NR Mean(SD):29.4(9.3) 1956 397 192 lifetime

741
2005.03-
2005.12

Hefei Southern RDS face-to-face Mean(Range):23.3(18-
42)

228 24 26(lifetime) past
month

Abbreviations: MSM, men who have sex with men; RDS, respondent-driven sampling; SD, Standard Deviation; NR, none reported.

 



Page 9/13

Table 2 Subgroup analyses for studies on the prevalence of suicidal ideation and suicide attempts
Study or sample
characteristics

Suicidal ideation Suicide attempt
No. Suicidal

ideation 
Total
No.

Combined
prevalence 
% (95%CI)

I2 P No. Suicide
attempt

Total
No.

Combined
prevalence
% (95%CI)

I2 P

Overall 2056 10664 20.1 (16.7,
23.7)

94.8% <0.001 507 6412 6.8(5.0, 8.9) 88.00% <0.001

Survey dates                    
2010 before 737 3763 16.9 (12.2,

22.1)
92.30% <0.001 289 3767 6.3(3.9, 9.2) 88.30% <0.001

2010 after 1319 6897 21.4 (16.9,
26.4)

95.60% <0.001 218 2645 7.3(4.4, 10.9) 89.10% <0.001

City                    
Southern  city 1448 7382 20.1(16.7,

25.6)
95.50% <0.001 259 3430 6.5(4.2, 9.2) 87.90% <0.001

Northern city 211 1326 16.2(8.8, 25.3) 91.90% <0.001 56 1028 7.4(2.8, 13.8) 82.90% <0.001
Sampling method                    

Non-RDS 1446 7221 20.5(16.5,
24.8)

94.40% <0.001 408 4705 7.4(5.1, 10.1) 88.50% <0.001

RDS 610 3443 19.2 (12.8,
26.7)

95.90% <0.001 99 1707 5.9(3.3, 9.1) 82.80% <0.001

Method of data
collection

                   

Self-administered 535 2643 19.5 (14.1,
25.5)

92.00% <0.001 167 1740 8.2(4.6, 12.6) 87.50% <0.001

Face-to-face  647 3344 22.5 (16.5,
29.0)

96.30% <0.001 138 2395 6.1(3.9, 8.7) 81.00% <0.001

HIV infection*                    
HIV-positive 463 1904 27.1 (17.6,

37.8)
95.70% <0.001 - - - - -

HIV-negative 150 1318 12.4 (8.2, 17.3) 71.6% <0.001 - - - - -

* Significant difference in the prevalence of suicidal ideation by HIV infection (P<0.05).
“-” No available data
Abbreviations: MSM, men who have sex with men;RDS, respondent-driven sampling; CI, confidence interval
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Figure 1

Flowchart for the selection of studies.
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Figure 2

Forest plot of lifetime prevalence of suicidal ideation.
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Figure 3

Forest plot of lifetime prevalence of suicide attempt.

Figure 4

Funnel plots of the included studies with corresponding Egger’s tests results. (a) Studies on suicidal ideation, (b) Studies on suicide attempts.
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