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ARTICLE INFO ABSTRACT

Keywords: Background: Depression is a major mental disorder that imposes a considerable burden on health. Men who have
Men who have sex with men sex with men (MSM) are at high risk for depression. Numerous studies have reported the prevalence of de-
Prevalence pression or depressive symptoms among MSM in China. However, the estimates have varied substantially be-
Depression

tween studies. This meta-analysis aimed to establish the pooled prevalence of depression or depressive symptoms
among Chinese MSM to attract public attention.

Method: A systematic search of several electronic databases and a subsequent manual search was performed to
identify relevant studies. A random effects model was adopted to calculate the pooled prevalence of depression
or depressive symptoms. Heterogeneity between studies and publication bias was also assessed.

Results: A total of 54 articles with a sample size of 21,950 MSM were analysed. The pooled prevalence of
depression or depressive symptoms among MSM was 40.0% (95% CI: 37.9%-45.0%). Substantial heterogeneity
was observed across individual studies. The pooled summary estimate stratified by screening instruments and
cutoff scores ranged from 19.0% to 60.2%. Subgroup analysis indicated that survey dates, sampling method, HIV
infection status and occupation can partially contribute to the between-study heterogeneity.

Limitations: The findings should be interpreted with caution because of several limitations related to the het-
erogeneity across studies, sampling method and quality assessment.

Conclusions: Overall, the reported prevalence of depression or depressive symptoms among Chinese MSM was
fairly high. The study suggested that more attention and effective intervention programmes are urgently pro-
vided to prevent and improve mental health issues among Chinese MSM.

Depressive symptoms
Systematic review
Meta-analysis

1. Introduction Depression among MSM has major implications for public health.

Empirical studies have indicated that depression among MSM was as-

It has been established that men who have sex with men (MSM)
experienced disproportionately high rates of depression. In an online
sample of MSM in Australia (n = 2970), for example, 28.3% were
screened  positive for current ~moderate-severe  depression
(Prestage et al., 2018). Likewise, in the USA, several studies have
documented that the reported prevalence of depression among MSM
was 28.4%~43.8% (Gonzales and Henning-Smith, 2017; Hanson et al.,
2015; Reisner et al., 2009; Williams et al., 2015), higher than that
among the general male population (Weinberger et al., 2018;
Zhao et al., 2009). According to the meta-analysis performed by King
and his colleagues, MSM were two to three times more likely to be
depressed than their heterosexual counterparts (King et al., 2008).
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sociated with increased risky sexual behavior, HIV infection and even
suicide (Ahaneku et al., 2016; Batchelder et al., 2017; Miltz et al., 2017;
Reisner et al., 2009; Safren et al., 2010; Shiu et al., 2014; Wu et al.,
2015), which poses a great challenge for public health. Additionally,
depression can be a great barrier to help seeking, engagement and re-
tention in care, HIV testing, and initiation and adherence to anti-
retroviral treatment (ART) for MSM living with HIV (Batchelder et al.,
2017; de Moraes and Casseb, 2017; Lee et al., 2017; Tao et al., 2017a,
b). Therefore, depression among MSM requires special attention, and
effective psychological interventions are urgently needed and should be
strengthened.

In China, there is an estimated 21.0 million MSM in the sexually
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active phase (Liu et al., 2015a). Although homosexuality has become
increasingly visible in recent years, most Chinese people still dis-
approve of homosexuality (Hu, 2016; Xie and Peng, 2018). In a society
deeply influenced by Confucianism and collectivism, MSM are con-
sidered to be engaging in immoral behavior, and therefore, they have
been highly rejected, stigmatized and discriminated within this context
(Hu, 2016; Liao et al., 2015; Xie and Peng, 2018), which makes them
vulnerable to depression through a process termed minority stress
(Meyer, 2003). Moreover, despite great efforts in HIV prevention and
treatment, MSM continue to represent approximately one-third of new
HIV infections in China (Wu, 2018). The dual pressure from homo-
sexual-related stigma and HIV-related stigma may lead to an elevated
risk of depression among MSM in China. Considering the large popu-
lation base and adverse outcomes associated with depression, there is a
need to screen for depression or depressive symptoms among Chinese
MSM in practice and research.

In the past two decades, numerous studies have reported the pre-
valence of depression among Chinese MSM. However, the estimates
have varied greatly, ranging from 26.8% to 55.8% (Li et al., 2016a;
Su et al., 2018). Reliable estimates of depression prevalence are the first
step in informing health-care policy and developing future research
priorities. It would be helpful to synthesize individual studies evalu-
ating depression to establish the extent of depression among MSM.
Hence, we performed a meta-analysis aiming to determine the pre-
valence of depression or depressive symptoms among Chinese MSM to
attract the attention of the public and policymakers to this sub-
population and develop appropriate interventions.

2. Methods

We performed this meta-analysis following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Moher et al., 2009).

2.1. Literature search and selection

Databases including PubMed, Web of Knowledge, Embase, Chinese
National Knowledge Infrastructure, China Biology Medicine disc,
Wangfang database and Chongqing VIP database for Chinese Technical
Periodicals were systematically searched to identify relevant studies on
April 1, 2019. There were no restrictions on publication year. The fol-
lowing search strategy 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 (depress*) AND (Chinese OR China). In
addition, a manual search of the reference lists of the identified articles
was performed to obtain additional relevant studies.

Studies were included if they met the following criteria: 1) the study
was conducted among MSM in mainland China; 2) the study was
published either in English or Chinese; 3) the study assessed depression
or depressive symptoms using validated instruments; and 4) the study
either provided the prevalence of depression or adequate information
for calculating the prevalence estimates. Conversely, studies were ex-
cluded if they 1) were systematic reviews or qualitative interview stu-
dies; 2) were duplicate publications; and 3) failed to provide relevant
data for the prevalence estimation of depression. Additionally, if mul-
tiple studies were published based on the same database, only studies
with the most detailed information were selected.

Two authors independently completed the literature search and
selection. Any disagreements with regard to the process were resolved
by consensus.

2.2. Data extraction
Relevant data from the eligible studies were independently ex-

tracted and summarized by the same two authors mentioned above.
Any inconsistencies in data extraction were discussed and resolved by
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the third author if necessary. The following information was extracted
from each eligible study: first author, publication year, survey dates,
study location (city), area of China, sampling method, assessment
method, average age of subjects, sample size, number of depressed
MSM, screening instrument and criteria, and characteristics of subjects
(e.g., status of HIV infection, sexual orientation, occupation).

Traditional quality assessment tools were not used to appraise in-
dividual articles included in the review as a result of the methodolo-
gical concerns. For example, the representativeness of sample, an im-
portant dimension in traditional quality assessment tools, is limited
because all participants in eligible studies were recruited using non-
probability sampling. Therefore, consistent with the Meta-analysis of
Observational Studies in Epidemiology guidelines, we adopted the risk-
of-bias variables (i.e., sampling method and assessment methods),
which were suggested in previous studies, to evaluate their effect on the
meta-analytic results (Hottes et al., 2016; Salway et al.,, 2019;
Stroup et al., 2000).

2.3. Statistical analysis

All statistical analyses were performed using the meta package in R
3.5.0 software. A random effects model was adopted to calculate the
pooled prevalence estimates and 95% confidence intervals (CIs) due to
expected heterogeneity. Between-study heterogeneity was evaluated
using Cochran's chi-squared test (Cochran's Q) and I2 values, where P <
0.1 or I?= 50% represented a moderate or high level of heterogeneity.

Subgroup analyses were conducted to explore the source of het-
erogeneity and determine the pooled prevalence of depression or de-
pressive symptoms in MSM with different characteristics. Subgroups
were defined according to pre-specified variables, such as instrument
and criteria, survey dates (before 2010, 2010-2015, after 2015), area of
China (northern city, southern city), sampling method (convenience
sampling, snowball sampling, respondent-driven sampling), assessment
methods (face-to-face interview, self-administered methods), HIV in-
fection status (HIV positive, HIV negative), sexual orientation (homo-
sexual, bisexual), occupation (money boy, non-money boy). A mixed-
effects meta-regression was performed to investigate whether any
covariates (e.g., average age and sample size) contributed to the het-
erogeneity. To further explore the source of heterogeneity, we per-
formed additional subgroup analyses in studies using the same instru-
ment and criteria where a minimum of 10 studies were available.
Sensitivity analysis was conducted by repeatedly excluding one study at
a time to test the stability of the pooled prevalence of depression.
Publication bias was examined using funnel plots and Egger's tests. A P
value <0.05 was considered statistically significant.

3. Results
3.1. Study selection and characteristics

A total of 525 records were retrieved through the initial search.
After removal of duplicates and exclusion of the ineligible studies, 54
studies were finally included. The flow diagram of the search and
screening process is shown in Fig. 1. All the studies were conducted
during 2004-2018. The sample size of the included studies ranged from
50 to 1809, with a total number of 21,950. Of the 54 studies, 12 were
conducted in northern China, 40 were conducted in southern China and
2 were conducted across the two areas. In terms of sampling methods,
22 studies used convenience sampling, 9 studies used snowball sam-
pling, 11 studies used respondent-driven sampling, 8 studies used two
sampling methods and 2 studies did not provide any information on the
sampling method. With regard to assessment methods, 22 studies used
self-administered methods, 29 studies used face-to-face interview
methods, 1 study used a combination of these methods and 2 studies did
not report the method used. Regarding screening instruments, most
studies (n = 30) assessed the prevalence of depression using the Center
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(meta-analysis)
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Without using a validated
measurement to assess
depression (n=1).

Fig. 1. Flowchart for the selection of studies.

for Epidemiologic Studies Depression Scale (CES-D), 16 studies used the
Zung Self-Rating Depression Scale (SDS), 4 studies used 90-item
Symptom Checklist (SCL-90), 2 studies used the Patient Health Ques-
tionnaire (PHQ-9), 1 study used the Hospital Anxiety and Depression
Scale (HADS) and 1 study used the Depression Anxiety and Stress Scale
(DASS). Additionally, 7 studies reported the prevalence of depression in
bisexual MSM, 14 studies in homosexual MSM, 4 studies in money boys
(MBs), 2 studies in non-money boys (non-MBs), 5 studies in HIV-ne-
gative MSM and 16 studies in HIV-positive MSM. The detailed char-
acteristics of the eligible studies are presented in Table 1.

3.2. Prevalence of depression or depressive symptoms among MSM

The reported prevalence of depression or depressive symptoms
among MSM by individual studies ranged from 19.0% to 68.1%, with a
pooled meta-analysis prevalence of 40.0% (95% CI: 37.9% —45.0%)
and significant between-study heterogeneity (P<0.001, I*=93.9%)
(Fig. 2).

To further determine the range of depression or depressive symptom
prevalence characterized by screening instruments and cutoff scores,
stratified meta-analyses were performed. The pooled summary esti-
mates varied widely from 19.0% for the 20-item CES-D (cutoff value
>16) to 60.2% for the PHQ-9 (cutoff value=5) (Table 2). When the
meta-analysis was limited to when there were 10 or more studies in
each stratification, only studies that used the 20-item CES-D with a
cutoff value =16 were eligible. Significant differences were observed
between pooled estimates yielded by stratification (P<0.001).

3.3. Subgroup analysis and meta-regression

The results of the subgroup analysis are shown in Table 3. The
pooled estimates of depression decreased over time (P<0.05). For
studies conducted before 2010, the pooled prevalence was 47.0% (95%
CI: 38.3%-55.8%), and the estimate of depression was 39.6% (95% CI:
36.1%-43.2%) in studies conducted between 2010 and 2015, and
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33.3% (95% CI: 27.8%-39.1%) in studies conducted after 2015. There
were no significant between-group differences in pooled estimates
when studies were grouped by area of China, sampling method and
assessment methods. Additionally, the pooled prevalence of depression
among MBs was 62.8% (95% CI: 55.0%-70.4%), which was sig-
nificantly higher than that among non-MBs (44.6%, 95% CIL:
40.3% —49.0%). The pooled prevalence of depression among HIV-po-
sitive MSM was 43.9% (95% CI: 38.5% —49.4%), which was sig-
nificantly higher than that among HIV-negative MSM (34.8%, 95% CI:
28.9% —41.0%). The pooled prevalence of depression for homosexual
and bisexual MSM was 43.5% (95% CI: 38.2% —48.9%) and 49.1%
(95% CI: 41.9% —56.3%), respectively. However, this difference was
not significant.

In the meta-regression analyses, the prevalence of depression did
not significantly vary with the average age (3= —0.003, P = 0.448) or
the sample size (8= —0.004, P = 0.385).

3.4. Heterogeneity within screening instruments

To further determine the source of heterogeneity, we performed
additional meta-analyses within studies using the same instrument and
criteria. According to the pre-specified requirements, only studies
(n = 16) using the 20-item CES-D (cutoff value = 16) met the condition.
The pooled estimate of depression or depressive symptoms by the 16
studies was 43.6% (95% CI: 38.9% —48.4%), with substantial hetero-
geneity (P<0.001, I*=95.0%). Heterogeneity was partially accounted
for by the sampling method, as studies using respondent-driven sam-
pling (34.1%, 95% CI: 29.0% —39.5%) yielded lower prevalence esti-
mates than studies using convenience sampling (45.7%, 95% CI:
39.9%—-51.5%) and snowball sampling (41.3%, 95% CL
25.9% —57.6%). When prevalence was stratified by survey dates, area
of China and assessment methods, there was no significant difference in
each subgroup.

Moreover, average age (8= —0.011, P = 0.133) and sample size
-0.008, P 0.060) were not significantly associated with

®
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Table 1. (continued)

Instrument and
cutoff score

No. depressed

Sample size and characteristics

of subjects

Method of data Age, y

collection

Sampling method

Location, City Area

Survey dates

Study

Zung SDS =41

Total: 96 Homosexual: 44

Total: 167 Homosexual: 93

>16

self-administered

Southern convenience sampling

Hefei

2004.02

(Zheng et al., 2005)

Abbreviations: MSM, men who have sex with men; RDS, respondent-driven sampling; SD, standard deviation; MB, money boy; Zung SDS, Zung Self-Rating Depression Scale; CES-D, Center for Epidemiologic Studies

Depression Scale; SCL, Symptom Checklist; DASS, Depression Anxiety and Stress Scale; PHQ, Patient Health Questionnaire; HADS, Hospital Anxiety and Depression Scale; NR, none reported.
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depression prevalence (Supplementary Tables 1 and 2).
3.5. Sensitivity analysis and publication bias

When each study was serially excluded from the overall meta-ana-
lysis, the combined prevalence did not change significantly, suggesting
that the results were relatively stable and reliable (Supplementary
Fig. 1). For publication bias, visual inspection of the funnel plot showed
good symmetry (Fig. 3), and Egger's tests did not reveal evidence of
publication bias.

4. Discussion

Currently, there is a dearth of nationwide data on the prevalence of
depression among MSM in China. In the current systematic review and
meta-analysis, we aggregated the reported prevalence of depression or
depressive symptoms among Chinese MSM. Through rigorous
screening, a total of 54 eligible studies involving 21,950 participants
were eventually included in the analysis. Our findings showed that the
pooled prevalence of depression or depressive symptoms among
Chinese MSM was 40.0% (95% CI: 37.9% — 45.0%), which was just in
the range of 28.3%~46.3% reported in other countries (Ahaneku et al.,
2016; Gonzales and Henning-Smith, 2017; Hanson et al., 2015;
Prestage et al., 2018; Reisner et al., 2009; Sivasubramanian et al., 2011;
Williams et al., 2015) but far higher than that reported in the general
male population in China (0.54%~2.2%) (Baxter et al., 2016; Lee et al.,
2009; Lu et al., 2008, 2018). The result was fairly striking and con-
cerning given that depression is closely linked to an increased risk of
sexual behavior, HIV infection and suicide, demonstrating a consider-
able health burden and urgent needs for mental health services among
Chinese MSM.

There was a significant difference in pooled prevalence when stra-
tified by screening instruments and cutoff scores, with the pooled es-
timates ranging from 19.1% to 60.2%. Hence, some caution is war-
ranted when interpreting the results. In the present analysis, all of the
included studies adopted a variety of validated screening ques-
tionnaires to assess depression or depressive symptoms, the sensitivity
and specificity of which, as previously reported, differed greatly in di-
agnosing major depressive disorder (Rotenstein et al, 2016;
Wang et al.,, 2018a). Evidence suggested that the sensitivity of the
screening tools often takes precedence over specificity, which tends to
result in an overestimation of the true prevalence estimates
(Zhang et al., 2017). Therefore, the pooled prevalence of depression or
depressive symptoms may be slightly exaggerated to some extent in this
meta-analysis. Despite the limitations in screening instruments of de-
pressive symptoms, they are essential for assessing depression in MSM
in clinical practice and epidemiological surveys because they are time-
and labor-saving and can be readily applied (Lim et al., 2018;
Vilagut et al., 2016). However, the screening instruments are not re-
commended as a stand-alone diagnostic measure of depression and
should be accompanied by a complete diagnostic interview (Lim et al.,
2018). Additionally, according to the purpose of a given study, re-
searchers differed in selecting a particular cutoff point and screening
tool to identify depression (Vilagut et al., 2016). It has been noted that
several cutoff scores within the same screening instrument were used in
many eligible studies, which also contributed in part to the between-
study heterogeneity.

Subgroup analyses revealed that the combined prevalence of de-
pression or depressive symptoms among Chinese MSM has decreased
over time, with the lowest pooled estimate of 33.3% in studies con-
ducted after 2015 and the highest estimate of 47.0% in those before
2010. This may be attributed to an increased positive public perception
of homosexuality in the social context of China. In 2001, homosexuality
was deleted from the list of mental disorders in the third version of the
Chinese Classification of Mental Disorders (CCMD-3)
(Psychiatry, 2001), which indicated substantial progress and implied
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Study No.Depressed Total No. Prevalence 95% CI Weight
10-item CES-D Score =10

Li DL/2015 110 307 0.358  [0.305; 0.415] = 1.9%
Yu J/2013 48 105 0.457  [0.360; 0.557] — 1.7%

Random effects model 158 412 0.399  [0.306; 0.497] - 3.6%
Heterogeneity: /2 = 68.6%, 1 = 0.003, p = 0.074 :

10-item CES-D Score =20

Su XY/2018 136 507 0.268 [0.230; 0.309] = 2.0%
Random effects model 136 507 0.268 [0.231; 0.308] - 2.0%
Heterogeneity: not applicable :
12-item CES-D Score =9
Xie Y/2018 286 738 0.388 [0.352; 0.424] = 2.0%
Pan R/2017 235 505 0.465 [0.421; 0.510] k3 2.0%
Yan HM/2014 255 535 0.477 [0.434; 0.520] 3 2.0%
Yan HM/2014 234 404 0.579 [0.529; 0.628] H = 1.9%
Random effects model 1010 2182 0.476 [0.400; 0.553] - 7.9%
Heterogeneity: /* = 92.4%, 1 = 0.006, p < 0.001 :
20-item CES-D Score >16 :
Zhou W/2015 24 126 0.190 [0.126; 0.270] = 1.7%
Random effects model 24 126 0.190 [0.126; 0.264] - 1.7%
Heterogeneity: not applicable :
20-item CES-D Score >22 :
Wu J/2012 172 522 0.330 [0.289; 0.372] = 2.0%
Random effects model 172 522 0.330 [0.290; 0.370] - 2.0%
Heterogeneity: not applicable
20-item CES-D Score =0.5
Zhang DD/2018 150 516 0.291 [0.252; 0.332] = 2.0%
Random effects model 150 516 0.291 [0.252; 0.331] > 2.0%
Heterogeneity: not applicable
20-item CES-D Score =15 :
Feng YJ/2010 275 513 0.536 [0.492; 0.580] e 2.0%
Random effects model 275 513 0.536 [0.493; 0.579] . - 2.0%
Heterogeneity: not applicable :
20-item CES-D Score =16 :
Yan H/2019 134 347 0.386 [0.335; 0.440] — 1.9%
Hu Y/2019 682 1809 0.377 [0.355; 0.400] == 2.0%
Li RH/2017 420 1303 0.322 [0.297; 0.348] = 2.0%
Pan XM/2016 159 312 0.510 [0.453; 0.566] o 1.9%
Jing SH/2016 359 1230 0.292 [0.267; 0.318] = 2.0%
Li Z/2016 146 266 0.549 [0.487; 0.610] T 1.9%
Li JH/2016 179 321 0.558 [0.501; 0.613] - 1.9%
Liu YH/2015 33 76 0.434 [0.321; 0.553] — 1.5%
Hu Shan/2015 389 854 0.456 [0.422; 0.490] = 2.0%
He H/2015 172 308 0.558 [0.501; 0.615] = 1.9%
Dai 22/2015 513 1125 0.456 [0.427; 0.486] H ] 2.0%
Chen F/2015 242 541 0.447 [0.405; 0.490] b3 2.0%
Shi GZ/2014 68 153 0.444 [0.364; 0.527] - 1.8%
Wang M/2013 48 200 0.240 [0.183; 0.305] E o 1.8%
Wang Y/2010 76 201 0.378 [0.311; 0.449] E = 1.8%
Wong FY/2008 145 239 0.607 [0.542; 0.669] - 1.9%
Random effects model 3765 9285 0.436 [0.389; 0.484] - 30.4%
Heterogeneity: /2 = 95%, 1% = 0.009, p < 0.001
20-item CES-D Score =19
Duan YW/2011 110 400 0.275 [0.232; 0.322] = 1.9%
Random effects model 110 400 0.275 [0.232; 0.320] - 1.9%
Heterogeneity: not applicable
20-item CES-D Score =22
Wu YL/2015 79 184 0.429 [0.357; 0.504] —_— 1.8%
Li R/2016 169 547 0.309 [0.270; 0.350] = 2.0%
Random effects model 248 731 0.365 [0.251; 0.486] —— 3.8%
Heterogeneity: /12 = 88.4%, t° = 0.007, p = 0.003 ;
7-item HADS Score =8 :
Tao J/2017 131 364 0.360 [0.311; 0.412] = 1.9%
Random effects model 131 364 0.360 [0.311; 0.410] - 1.9%
Heterogeneity: not applicable
9-item PHQ Score =10 H
Liu Y/2017 132 321 0.411 [0.357; 0.467] = 1.9%
Random effects model 132 321 0.411 [0.358; 0.466] - 1.9%
Heterogeneity: not applicable :
9-item PHQ Score =5
Fig. 2. Forest plot of the prevalence of depression or depressive symptoms.
that homosexuality was no longer viewed as a psychotic disorder (Hu, 2016). It is suggested that modernizing factors, such as education,
in China. In recent years, with the opening and modernization of Chi- economic development, exposure to internet information and liberal
nese society, homosexuality has become increasingly visible in China inclinations, are associated with great social tolerance towards
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Table 2.

Meta-analyses of the prevalence of depression or depressive symptoms among MSM stratified by screening instrument and cutoff score.

P value for heterogeneity

P (%)

Combined prevalence,% (95% CI)

Total No.

No. Depressed

No. of Studies

Screening Instrument and Cutoff Score

0.074

68.60%

412 40.0 (30.6, 49.7)

158
136

10-item Center for Epidemiologic Studies Depression Scale Score =10

26.8 (23.1, 30.8)

507

10-item Center for Epidemiologic Studies Depression Scale Score =20
12-item Center for Epidemiologic Studies Depression Scale Score =9

<0.001

92.40%

47.6 (40.0, 55.3)

2182
126
522
516
513

1010
24

19.1 (12.6, 26.4)
33.0 (29.0, 37.1)

20-item Center for Epidemiologic Studies Depression Scale Score >16

172
150
275

20-item Center for Epidemiologic Studies Depression Scale Score >22

29.1 (25.2, 33.1)

20-item Center for Epidemiologic Studies Depression Scale Score =0.5

53.6 (49.3, 57.9)

20-item Center for Epidemiologic Studies Depression Scale Score =15

<0.001

95.00%

43.6 (38.9, 48.4)

9285
400
731
364
321
123
420
609
935
167

3765
110
248
131

16

20-item Center for Epidemiologic Studies Depression Scale Score =16

27.5(23.2, 32.0)

20-item Center for Epidemiologic Studies Depression Scale Score =19

0.003

88.40%

36.5 (25.1, 48.6)

20-item Center for Epidemiologic Studies Depression Scale Score =22

7-item Hospital Anxiety and Depression Scale Score >8

9-item Patient Health Questionnaire Score =10

36.0 (31.1, 41.0)

41.1 (35.8, 46.6)

132
74

60.2 (51.3, 68.7)

9-item Patient Health Questionnaire Score =5

38.8 (34.2, 43.5)

163
183
424
96

Depression Anxiety and Stress Scale Score >6.03

90-item Symptom Checklist Score =2

<0.001
<0.001

84.90%
94.60%

29.3 (19.5, 40.0)

49.0 (33.9, 64.1)

Zung Self-Rating Depression Scale Score =0.5

57.5(49.9, 64.9)

Zung Self-Rating Depression Scale Score =41

<0.001
<0.001

96.90%
78.10%

1831 36.5 (24.4, 49.5)

704
674

Zung Self-Rating Depression Scale Score =50

35.3(30.2, 40.6)

1986

Zung Self-Rating Depression Scale Score =53

Abbreviations: MSM, men who have sex with men; CI, confidence interval.
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homosexuality (Xie and Peng, 2018). In one study conducted among
Chinese college students, most of them hold accepting attitudes towards
homosexuality (Lin et al., 2016). The decreased stigma and dis-
crimination against homosexuality can alleviate the pressure from fa-
mily and society, reducing the occurrence of mental disorders among
them. Even so, an overall negative perception of MSM currently re-
mains in China (Hu, 2016; Xie and Peng, 2018). Great efforts are still
needed to popularize knowledge of homosexuality and improve the
public's perception of homosexuality to change the vulnerability of gay
men in China.

Moreover, heterogeneity was also partially accounted for by sam-
pling methods, with studies using respondent-driven sampling (RDS)
yielding the lowest prevalence estimate among the 16 studies using 20-
item CES-D (cutoff value =16). Previous studies have indicated that the
use of different sampling methods could generate samples with distinct
socioeconomic and risk profiles (Guo et al., 2011; Ibragimov et al.,
2017; Kendall et al., 2008). Since MSM in China are still a hidden po-
pulation, it is a great challenge to reach them. Non-probability sam-
pling, such as convenience sampling, snowball sampling and RDS, has
been widely used in research and routine work to recruit members of
the MSM. Among them, RDS is recognized as approximating a random
sampling method and proved to generate an unbiased population esti-
mate (Badowski et al., 2017; Ludlam et al., 2015). Even so, it is re-
commended that multiple sampling methods are needed to obtain a
representative sample in future studies.

Similar to our previous findings (Wang et al., 2018a), the pooled
prevalence of depressive symptoms among HIV-positive MSM in this
analysis was also 43.9%, higher than HIV-negative MSM. A substantial
body of research has documented that HIV-related stigma experienced
by individuals living with HIV is associated with a variety of poor
mental health outcomes, particularly higher rates of depression
(Kalomo, 2018; Li et al., 2016a; Onyebuchi-Iwudibia and Brown, 2014;
Rueda et al., 2016; Tao et al., 2017c). Consequently, HIV-positive MSM
suffer from dual sources of stigma from homosexuality and HIV infec-
tion, which make them more vulnerable to depression. It is thus es-
sential to strengthen the incorporation of mental health interventions
into HIV prevention programmes. In addition, we also identified a
higher prevalence estimate of depressive symptoms in MB than in the
overall population of MSM. In China, MB are referred to men who
commercially sell sex to men, representing a unique subpopulation of
MSM. Compared with the overall population of MSM, MB are con-
sidered to be at greater risk of HIV infection but are less concerned and
socially supported (Chow et al., 2012; Yan et al., 2014). Therefore, they
are more prone to depression. Additionally, consistent with a previous
meta-analysis (Ross et al., 2018), the pooled prevalence of depressive
symptoms was slightly higher in bisexual males than in homosexual
males. However, there was no significant difference.

The study has several limitations. First, there was a high level of
heterogeneity. Although we strived to determine the source of hetero-
geneity, a substantial amount of heterogeneity remained largely un-
explained by the examined variables. Second, the recruitment of par-
ticipants in all included studies was based on non-probability sampling.
Therefore, the generalization of the meta-analytic pooling of the pre-
valence estimates will be limited to some extent. Finally, although risk-
of-bias variables instead of traditional quality assessment tools were
adopted to evaluate their effect on the result, the reliability of in-
dividual study results was not assessed and guaranteed. Therefore, it is
warranted to be cautious when using our findings. Additionally, it is
worth mentioning that gender-related issues have always been hotspots
among MSM recently, which may also contribute to mental health
problems (Sandfort et al., 2018). However, subgroup analyses stratified
by gender was not performed in this study due to a lack of available
data in each included studies, which warrant future attention and ex-
ploration.

Despite these limitations, this systematic review provides insight
into the prevalence of depression or depressive symptoms among
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Freeman-Tukey Double Arcsine Transformed Proportion

Fig. 3. Funnel plots of the included studies with corresponding Egger's test
results.

Chinese MSM. In conclusion, our findings highlight the fact that de-
pression or depressive symptoms among MSM are common and a great
burden to public health in China. We hope that the result will serve as a
basis for policymakers and service providers to refine health service
guidelines. More attention and effective intervention programmes are
urgently needed to improve psychological health among Chinese MSM.
Additionally, we appeal to the public to embrace homosexuality with a
tolerant attitude and eliminate discrimination against them.

Author statement

HLF and TJF designed this study and contributed substantially to
the design of the search strategy. TTW and XBW searched and selected
the literatures. TTW, XBW and YMC participated in the data extraction
and critically revised it. TTW and YMC performed the analysis and
interpreted the data. HLF drafted the manuscript. TBY and TJF critically
reviewed and proofread the manuscript. All authors read and approved
the final manuscript.

Financial support

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflict of interest
The authors have declared that no conflict of interest exists.
Supplementary information

Supplementary Fig 1. Sensitivity analysis of the prevalence of de-
pression or depressive symptoms among MSM in China. mmc1l.docx.

Acknowledgments
The authors thank Dr. Tony Brooks for providing language help.
Supplementary materials

Supplementary material associated with this article can be found, in

Journal of Affective Disorders 277 (2020) 192-203

the online version, at doi:10.1016/j.jad.2020.08.011.
References

Ahaneku, H., Ross, M.W., Nyoni, J.E., Selwyn, B., Troisi, C., Mbwambo, J., Adeboye, A.,
McCurdy, S., 2016. Depression and HIV risk among men who have sex with men in
Tanzania. AIDS Care 28 (Suppl 1), 140-147.

Badowski, G., Somera, L.P., Simsiman, B., Lee, H.R., Cassel, K., Yamanaka, A., Ren, J.,
2017. The efficacy of respondent-driven sampling for the health assessment of min-
ority populations. Cancer Epidemiol. 50, 214-220.

Batchelder, A.W., Safren, S., Mitchell, A.D., Ivardic, 1., O'Cleirigh, C., 2017. Mental health
in 2020 for men who have sex with men in the United States. Sex Health 14, 59-71.

Baxter, A.J., Charlson, F.J., Cheng, H.G., Shidhaye, R., Ferrari, A.J., Whiteford, H.A.,
2016. Prevalence of mental, neurological, and substance use disorders in China and
India: a systematic analysis. Lancet Psychiatry 3, 832-841.

Chen, F., Ding, F., Lin, X.J., Wang, X.D., He, H., Huang, W., Dong, Y.Y., Yang, Q.H.,
Zhang, H.B., 2015. Prevalence rates of depression and anxiety in HIV-infected men
who have sex with men. Chin. Ment. Health J. 29, 251-257.

Chen, W., 2016. Study on Population Characteristics and HIV Infection Status of
Transgender Women. Shandong University.

Chow, E.P., Iu, K.I., Fu, X., Wilson, D.P., Zhang, L., 2012. HIV and sexually transmissible
infections among money boys in China: a data synthesis and meta-analysis. PLoS ONE
7, €48025.

Dai, Z.Z., 2015. Analysis on Characteristic and HIV Infection Among Men Who Have Sex
With Men and Women. ChongQing Medical University.

de Moraes, R.P., Casseb, J., 2017. Depression and adherence to antiretroviral treatment in
HIV-positive men in Sao Paulo, the largest city in South America: social and psy-
chological implications. Clinics 72, 743-749.

Duan, Y.W., 2011. An Intergrated Peer Intervention Trial to Decrease HIV Risky Sexual
Behavior Among Men Who Have Sex With Men. Anhui Medical University.

Feng, Y., Wu, Z., Detels, R., Qin, G., Liu, L., Wang, X., Wang, J., Zhang, L., 2010. HIV/STD
prevalence among men who have sex with men in Chengdu, China and associated risk
factors for hiv infection. J. Acquir. Inmune Defic. Syndr. 53, S74-S80.

Gao, X.J., Zhang, R.Z., Li, Y.F., Ma, Y.L., Chen, Y.L., Ma, J., Li, Z.Q., Jia, M.H., 2018.
Depression and related influential factors among men who have sex with men. Chin.
J. AIDS STD 24, 170-173.

Gonzales, G., Henning-Smith, C., 2017. Health disparities by sexual orientation: results
and implications from the behavioral risk factor surveillance system. J. Community
Health 42, 1163-1172.

Guo, Y., Li, X., Fang, X., Lin, X., Song, Y., Jiang, S., Stanton, B., 2011. A comparison of
four sampling methods among men having sex with men in China: implications for
HIV/STD surveillance and prevention. AIDS Care 23, 1400-1409.

Hanson, K.E., Mansergh, G., Koblin, B.A., Flores, S.A., Hudson, S.M., Myers, L., Colfax,
G.N., 2015. Depressive symptoms by HIV serostatus are differentially associated with
unprotected receptive and insertive anal sex among substance-using men who have
sex with men in the United States. J. Acquir. Immune Defic. Syndr. 68, e13-el6.

He, H., Zhang, H.B., Ding, F., Lin, X.J., Zhou, Y., Xiao, J., Chen, F., Huang, W., Dong, Y.Y.,
2015. Risky sexual transmission behavior and its influencing factors among HIV-
positive MSM population in Shanghai and Chengdu in China. Chin. J. Epidemiol. 36,
254-258.

Hottes, T.S., Bogaert, L., Rhodes, A.E., Brennan, D.J., Gesink, D., 2016. Lifetime pre-
valence of suicide attempts among sexual minority adults by study sampling strate-
gies: a systematic review and meta-analysis. Am. J. Public Health 106, e1-12.

Hu, S., Zhong, X.N., Chen, J.P., Wen, X.Y., Fu, C.J., Zeng, X., Huang, A.L., Peng, B., 2015.
Relationship between anxiety and depression symptoms and their associations with
HIV high risk sexual behaviors among men who have sex with men(MSM). Acad. J.
Second Military Med. Univ. 36, 1247-1253.

Hu, Y., 2016. Sex Ideologies in China: examining Interprovince Differences. J. Sex Res.
53, 1118-1130.

Hu, Y., Zhong, X.-.N., Peng, B., Zhang, Y., Liang, H., Dai, J.-.H., Zhang, J., Zhong, X.-.H.,
Huang, A.-.L., 2019. Comparison of depression and anxiety between HIV-negative
men who have sex with men and women (MSMW) and men who have sex with men
only (MSMO): a cross-sectional study in Western China. BMJ Open 9 e023498-
e€023498.

Huang, F.R., Huang, H., Zhuang, M.H., Fang, H., Li, S.H., Ye, X.X., Wang, J.L., Chen, T.,
2010. Investigation on social psychology and sexual behavior of 52 male homosexual
adolescents in Shanghai. J. Shanghai Jiaotong Univ. Med. Sci. 30, 581-584.

Ibragimov, U., Harnisch, J.A., Nehl, E.J., He, N., Zheng, T., Ding, Y., Wong, F.Y., 2017.
Estimating self-reported sex practices, drug use, depression, and intimate partner
violence among MSM in China: a comparison of three recruitment methods. Aids Care
Psychol. Socio Med. Asp. Aids HIV 29, 125-131.

Jiang, T.T., Pan, X.H., Wang, H., Zhou, X., Ma, Q.Q., 2016. Depressive, anxiety symptoms
and related influential foctors among men who have sex with men in Zhengjiang.
Chin. J. AIDS STD 22 357-360 + 368.

Jing, S.H., 2016. Based on the Structural Equation Model in Contact With Male Research
to the Influential Factors of Anxiety and Depression by Symptoms. ChongQing
Medical University.

Kalomo, E.N., 2018. Associations between HIV-related stigma, self-esteem, social support,
and depressive symptoms in Namibia. Aging Ment. Health 22, 1570-1576.

Kendall, C., Kerr, L.R., Gondim, R.C., Werneck, G.L., Macena, R.H., Pontes, M.K.,
Johnston, L.G., Sabin, K., McFarland, W., 2008. An empirical comparison of re-
spondent-driven sampling, time location sampling, and snowball sampling for be-
havioral surveillance in men who have sex with men, Fortaleza, Brazil. AIDS Behav.
12, S97-104.

King, M., Semlyen, J., Tai, S.S., Killaspy, H., Osborn, D., Popelyuk, D., Nazareth, 1., 2008.


https://doi.org/10.1016/j.jad.2020.08.011
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0002
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0003
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0003
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0004
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0006
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0006
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0007
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0007
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0007
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0008
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0009
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0009
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0009
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0011
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0011
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0011
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0012
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0013
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0014
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0015
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0017
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0017
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0017
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0018
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0019
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0020
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0021
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0022
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0023
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0023
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0023
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0024
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0024
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0024
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0025
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0025
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0026
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0026
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0026
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0026
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0026
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0027

H. Fu, et al.

A systematic review of mental disorder, suicide, and deliberate self harm in lesbian,
gay and bisexual people. BMC Psychiatry 8, 70.

Lee, C., Oliffe, J.L., Kelly, M.T., Ferlatte, O., 2017. Depression and Suicidality in Gay Men:
implications for Health Care Providers. Am. J. Mens. Health 11, 910-919.

Lee, S., Tsang, A., Huang, Y.Q., He, Y.L., Liu, Z.R., Zhang, M.Y., Shen, Y.C., Kessler, R.C.,
2009. The epidemiology of depression in metropolitan China. Psychol. Med. 39,
735-747.

Li, D., Li, C., Wang, Z., Lau, J.T.F., 2015. Prevalence and associated factors of unprotected
anal intercourse with regular male sex partners among HIV negative men who have
sex with men in China: a cross-sectional survey. PLoS ONE 10.

Li, J., Mo, P.K., Kahler, C.W., Lau, J.T., Du, M., Dai, Y., Shen, H., 2016a. Prevalence and
associated factors of depressive and anxiety symptoms among HIV-infected men who
have sex with men in China. AIDS Care 28, 465-470.

Li, R., Cai, Y., Wang, Y., Sun, Z., Zhu, C., Tian, Y., Jiang, X., Gan, F., 2016b. Psychosocial
syndemic associated with increased suicidal ideation among men who have Sex with
men in Shanghai, China. Health Psychol. 35, 148-156.

Li, R.H., 2017. Study on HIV Prevalence, HIV Testing Rate and Their Associated Factors
Among Men Who Have Sex With Men in Zhengjiang Province. Ningbo University.

Li, Z., Hsieh, E., Morano, J.P., Sheng, Y., 2016c. Exploring HIV-related stigma among HIV-
infected men who have sex with men in Beijing, China: a correlation study. AIDS Care
Psychol. Socio Med. Asp. AIDS HIV 28, 1394-1401.

Liao, M., Wang, M., Shen, X., Huang, P., Yang, X., Hao, L., Cox, C., Wu, P., Tao, X., Kang,
D., Jia, Y., 2015. Bisexual behaviors, hiv knowledge, and stigmatizing/discriminatory
attitudes among men who have sex with men. PLoS ONE 10, e0130866.

Lim, G.Y., Tam, W.W., Lu, Y., Ho, C.S., Zhang, M.W., Ho, R.C., 2018. Prevalence of de-
pression in the community from 30 countries between 1994 and 2014. Sci. Rep. 8,
2861.

Lin, K., Button, D.M., Su, M., Chen, S., 2016. Chinese college students' attitudes toward
homosexuality: exploring the effects of traditional culture and modernizing factors.
Sex. Res. Soc. Policy 13, 158-172.

Liu, J., 2012. A Cross-Sectional Study on Depressive/Anxiety Symptoms Among Men Who
Have Sex With Men. Guangdong Pharmaceutical University.

Liu, J., Yi, Z., Zhao, Y., Qu, B., Zhu, Y., 2018. The psychological health and associated
factors of men who have sex with men in China: a cross-sectional survey. PLoS
ONE 13.

Liu, M., Yu, Z., Zhang, B., Shi, T.X., Li, X., Li, Y., Wang, Y., Zhu, M., 2015a. Estimation on
the numbers of Chinese homosexuality and people with same-sex sexual behaviors
and related female group. Chin. J. Hum. Sex. 24, 117-121.

Liu, Y., Peng, B.H., Niu, L., Chen, X., Wang, M., Xiao, S.Y., Luo, D., 2017. Emotional
problems among newly diagnosed HIV-positive men with homosexual sex behaviors.
Chin. Ment. Health J. 31, 471-477.

Liu, Y., Yang, G.L., Gong, H.Y., Yang, J., 2014. Association of perceived stigma, psy-
chological status and sexual behavior in the HIV-infected persons among men who
have sex with men. China J. Mod. Med. 24, 51-55.

Liu, Y.H., Yan, L., Liu, X.C., 2015b. Depressive and anxiety symptoms among men who
have sex with men with HIV/AIDS. China Prev. Med. 16, 578-580.

Lu, J., Ruan, Y., Huang, Y., Yao, J., Dang, W., Gao, C., 2008. Major depression in
Kunming: prevalence, correlates and co-morbidity in a south-western city of China. J.
Affect. Disord. 111, 221-226.

Lu, S., Reavley, N., Zhou, J., Su, J., Pan, X., Xiang, Q., Zhang, Y., Oldenburg, B., Wu, M.,
2018. Depression among the general adult population in Jiangsu Province of China:
prevalence, associated factors and impacts. Soc. Psychiatry Psychiatr. Epidemiol. 53,
1051-1061.

Ludlam, A.H., Saxton, P.J., Dickson, N.P., Adams, J., 2015. Respondent-driven sampling
among gay and bisexual men: experiences from a New Zealand pilot study. BMC Res.
Notes 8, 549.

Luo, S.X., Zhou, H.L., Zhou, C., Li, Y.F., 2017. The psychological health status and sexual
behavior in the HIV-infected men who have sex with men. J. Prev. Med. Inf. 33,
450-453.

Meng, L.R., 2017. Influencing Factors of Regular Homosexual Partners and the
Psychological Characteristics Among MSM in Naning. Guangxi Medical University.

Meyer, 1.H., 2003. Prejudice as stress: conceptual and measurement problems. Am. J.
Public Health 93, 262-265.

Miltz, A.R., Rodger, A.J., Sewell, J., Speakman, A., Phillips, A.N., Sherr, L., Gilson, R.J.,
Asboe, D., Nwokolo, N.C., Clarke, A., Gompels, M.M., Allan, S., Collins, S., Lampe,
F.C., Grp, A.S., 2017. Clinically significant depressive symptoms and sexual beha-
viour among men who have sex with men. BJPsych. Open 3, 127-137.

Mobher, D., Liberati, A., Tetzlaff, J., Altman, D.G., Group, P., 2009. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. J. Clin.
Epidemiol. 62, 1006-1012.

Onyebuchi-Iwudibia, O., Brown, A., 2014. HIV and depression in Eastern Nigeria: the role
of HIV-related stigma. AIDS Care 26, 653-657.

Pan, R., Chen, K., Zheng, H,, Liu, C.X., Yao, Y., Li, L.L., Ning, Z., Zhang, J., Tao, J., He, N.,
2017. Depressive symptoms and related factors among HIV-positive men who have
sex with men in Shanghai. Fudan Xuebao Yixueban 44, 430-434 452.

Pan, X.M., Chen, Z.B., Zheng, W.J., Huang, J.M., Deng, Y.L., Chen, Z.T., 2016.
Investigation of current status of depression, quality of life and influencing factors
among men who have sex with men in Lianzhou. Jiangsu J. Prev. Med. 27, 44-47.

Peng, X.X., Li, L.T., Qi, J., Chen, M.L., 2017. Status of anxiety and depression and related
influence factors among men who have sex with man in Shenzhen. Chin. J. AIDS STD
23, 630-633.

Prestage, G., Hammoud, M., Jin, F., Degenhardt, L., Bourne, A., Maher, L., 2018. Mental
health, drug use and sexual risk behavior among gay and bisexual men. Int. J. Drug
Policy 55, 169-179.

Psychiatry, C.S.o., 2001. Chinese Classification and Diagnostic Criteria of Mental
Disorders (the 3rd Version). Shandong Publishing House of Science and Technology,

202

Journal of Affective Disorders 277 (2020) 192-203

Shandong.

Reisner, S.L., Mimiaga, M.J., Skeer, M., Bright, D., Cranston, K., Isenberg, D., Bland, S.,
Barker, T.A., Mayer, K.H., 2009. Clinically significant depressive symptoms as a risk
factor for HIV infection among black MSM in Massachusetts. AIDS Behav. 13,
798-810.

Ross, L.E., Salway, T., Tarasoff, L.A., MacKay, J.M., Hawkins, B.W., Fehr, C.P., 2018.
Prevalence of depression and anxiety among bisexual people compared to gay, les-
bian, and heterosexual individuals: a systematic review and meta-analysis. J. Sex Res.
55, 435-456.

Rotenstein, L.S., Ramos, M.A., Torre, M., Segal, J.B., Peluso, M.J., Guille, C., Sen, S., Mata,
D.A., 2016. Prevalence of depression, depressive symptoms, and suicidal ideation
among medical students: a systematic review and meta-analysis. JAMA 316,
2214-2236.

Rueda, S., Mitra, S., Chen, S., Gogolishvili, D., Globerman, J., Chambers, L., Wilson, M.,
Logie, C.H., Shi, Q., Morassaei, S., Rourke, S.B., 2016. Examining the associations
between HIV-related stigma and health outcomes in people living with HIV/AIDS: a
series of meta-analyses. BMJ Open 6, e011453.

Safren, S.A., Reisner, S.L., Herrick, A., Mimiaga, M.J., Stall, R.D., 2010. Mental health and
HIV risk in men who have sex with men. J. Acquir. Inmune Defic. Syndr. 55 (Suppl
2), S74-S77.

Salway, T., Ross, L.E., Fehr, C.P., Burley, J., Asadi, S., Hawkins, B., Tarasoff, L.A., 2019. A
systematic review and meta-analysis of disparities in the prevalence of suicide
ideation and attempt among bisexual populations. Arch. Sex Behav. 48, 89-111.

Sandfort, T.G.M., Bos, H., Reddy, V., 2018. Gender expression and mental health in black
South African men who have sex with men: further explorations of unexpected
findings. Arch. Sex. Behav. 47, 2481-2490.

Shi, G.Z., Yin, F.L., Zhang, Y., Zhong, P.S., 2014. Study on depression status and related
factors among men who have sex with men in Jiading District. Chin. Prim. Health
Care 28, 65-67.

Shiu, C.S., Chen, Y.C., Tseng, P.C., Chung, A.C., Wu, M.T., Hsu, S.T., Ko, N.Y., 2014.
Curvilinear relationship between depression and unprotected sexual behaviors
among men who have sex with men. J. Sex Med. 11, 2466-2473.

Sivasubramanian, M., Mimiaga, M.J., Mayer, K.H., Anand, V.R., Johnson, C.V.,
Prabhugate, P., Safren, S.A., 2011. Suicidality, clinical depression, and anxiety dis-
orders are highly prevalent in men who have sex with men in Mumbai, India: findings
from a community-recruited sample. Psychol. Health Med. 16, 450-462.

Song, L.P., Zhang, Z.K., Tang, J., Geng, W.K., Lan, G.H., 2017. Social support and de-
pression among MSM. Chin. J. AIDS STD 23, 240-243.

Stroup, D.F., Berlin, J.A., Morton, S.C., Olkin, I., Williamson, G.D., Rennie, D., Moher, D.,
Becker, B.J., Sipe, T.A., Thacker, S.B., 2000. Meta-analysis of observational studies in
epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) group. JAMA 283, 2008-2012.

Su, X., Zhou, AN., Li, J., Shi, L.-e., Huan, X., Yan, H., Wei, C., 2018. Depression, lone-
liness, and sexual risk-taking among HIV-negative/unknown men who have sex with
men in China. Arch. Sex Behav. 47, 1959-1968.

Sun, W.M,, Lu, L., Yuan, Y.F., Xu, D., Cheng, X., Zou, Q., Lou, Q., 2014. The anxiety and
depression of male homosexual with HIV/AIDS in Nanchang City: current situation
and related factors. Chin. J. Dis. Control Prev. 18, 1143-1146.

Tao, J., Qian, H.Z., Kipp, A.M., Ruan, Y., Shepherd, B.E., Amico, K.R., Shao, Y., Lu, H.,
Vermund, S.H., 2017a. Effects of depression and anxiety on antiretroviral therapy
adherence among newly diagnosed HIV-infected Chinese MSM. AIDS 31, 401-406.

Tao, J., Vermund, S.H., Lu, H., Ruan, Y., Shepherd, B.E., Kipp, A.M., Amico, K.R., Zhang,
X., Shao, Y., Qian, H.-.Z., 2017b. Impact of Depression and Anxiety on Initiation of
Antiretroviral Therapy Among Men Who Have Sex with Men with Newly Diagnosed
HIV Infections in China. AIDS Patient Care STDS 31, 96-104.

Tao, J., Wang, L., Kipp, A.M., Qian, H.Z., Yin, L., Ruan, Y., Shao, Y., Lu, H., Vermund,
S.H., 2017c. Relationship of stigma and depression among newly HIV-diagnosed
Chinese men who have sex with men. AIDS Behav. 21, 292-299.

Tao, X.R., Zhang, N., Zheng, W., Liu, J.T., Lin, Y.X., You, X.D., Zhang, X.F., Yang, S., 2009.
Mental status of money boy in Shandong Province. Chin. J. Public Health 25,
1092-1093.

Vilagut, G., Forero, C.G., Barbaglia, G., Alonso, J., 2016. Screening for depression in the
general population with the center for epidemiologic studies depression (CES-D): a
systematic review with meta-analysis. PLoS ONE 11, e0155431.

Wang, M., 2013. Health Status and Health Service Utilization in a Sample of HIV-Positive
Men Who Have Sex With Men in Shanghai. Anhui Medical University.

Wang, P., Yu, M.H., Liu, Z.Q., Guo, Y., Zhang, X., 2016. Association between mental
health and family environment among young male students who have sex with men.
Chin. J. School Health 37, 523-526.

Wang, T., Fu, H., Kaminga, A.C., Li, Z., Guo, G., Chen, L., Li, Q., 2018a. Prevalence of
depression or depressive symptoms among people living with HIV/AIDS in China: a
systematic review and meta-analysis. BMC Psychiatry 18.

Wang, Y., Ji, L.L., Zhou, W.M., Fan, J., Zhao, X.H., Tang, Y., He, J., Liu, J., Zhou, L.,
Zhang, X.J., 2018b. Anxiety and depressive symptoms and related factors in 15-24
year-old young men who have sex with men behavior. Chin. Ment. Health J. 32,
1017-1024.

Wang, Y., Zhang, H.B., Xu, J., Zhang, G.G., Yang, H.W., Fan, J., 2010. Survey of de-
pression status among men who have sex with men. J. Prev. Med. Inf. 26, 597-600.

Weinberger, A.H., Gbedemah, M., Martinez, A.M., Nash, D., Galea, S., Goodwin, R.D.,
2018. Trends in depression prevalence in the USA from 2005 to 2015: widening
disparities in vulnerable groups. Psychol. Med. 48, 1308-1315.

Williams, J.K., Wilton, L., Magnus, M., Wang, L., Wang, J., Dyer, T.P., Koblin, B.A.,
Hucks-Ortiz, C., Fields, S.D., Shoptaw, S., Stephenson, R., O'Cleirigh, C., Cummings,
V., Network, H.I.V.P.T., 2015. Relation of childhood sexual abuse, intimate partner
violence, and depression to risk factors for HIV among black men who have sex with
men in 6 US Cities. Am. J. Public Health 105, 2473-2481.


http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0027
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0027
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0028
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0028
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0029
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0029
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0029
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0030
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0030
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0030
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0031
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0031
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0031
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0032
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0032
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0032
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0033
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0033
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0034
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0034
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0034
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0035
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0035
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0035
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0036
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0036
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0036
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0037
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0037
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0037
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0038
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0038
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0039
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0039
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0039
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0040
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0040
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0040
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0041
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0041
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0041
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0042
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0042
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0042
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0043
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0043
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0044
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0044
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0044
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0045
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0045
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0045
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0045
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0046
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0046
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0046
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0047
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0047
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0047
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0048
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0048
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0049
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0049
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0050
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0050
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0050
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0050
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0051
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0051
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0051
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0052
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0052
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0053
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0053
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0053
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0054
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0054
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0054
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0055
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0055
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0055
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0056
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0056
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0056
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0057
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0057
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0057
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0058
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0058
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0058
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0058
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0059
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0059
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0059
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0059
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0060
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0060
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0060
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0060
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0061
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0061
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0061
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0061
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0062
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0062
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0062
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0063
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0063
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0063
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0064
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0064
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0064
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0065
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0065
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0065
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0066
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0066
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0066
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0067
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0067
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0067
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0067
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0068
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0068
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0069
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0069
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0069
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0069
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0070
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0070
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0070
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0071
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0071
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0071
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0072
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0072
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0072
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0073
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0073
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0073
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0073
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0074
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0074
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0074
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0075
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0075
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0075
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0076
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0076
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0076
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0077
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0077
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0078
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0078
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0078
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0079
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0079
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0079
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0080
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0080
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0080
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0080
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0081
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0081
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0082
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0082
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0082
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0083
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0083
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0083
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0083
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0083

H. Fu, et al.

Wong, F.Y., Huang, Z.J., He, N., Smith, B.D., Ding, Y., Fu, C., Young, D., 2008. HIV risks
among gay- and non-gay-identified migrant money boys in Shanghai, China. Aids
Care Psychol. Socio Med. Asp. Aids HIV 20, 170-180.

Wu, J., Lu, C., Deng, X., Wang, H., Hong, L., 2012. A Syndemic of psychosocial problems
places the MSM (Men Who Have Sex with Men) population at greater risk of HIV
infection. PLoS ONE 7.

Wu, Y., Yang, H., Wang, J., Yao, H., Zhao, X., Chen, J., Ding, X., Zhang, H., Bi, P., Sun, Y.,
2015. Prevalence of suicidal ideation and associated factors among HIV-positive MSM
in Anhui, China. Int. J. STD AIDS 26, 496-503.

Wu, Z., 2018. Characteristics of HIV sexually transmission and challenges for controlling
the epidemic in China. Chin. J. Epidemiol. 39, 707-709.

Xie, Y., Liu, Y., Yang, Y.M., 2018. Analysis on depressive symptoms and related factors of
men who have sex with men attending HIV voluntary counseling and testing clinics in
Shanghai. Chin. J. Dis. Control Prev. 22, 1248-1251.

Xie, Y., Peng, M., 2018. Attitudes toward homosexuality in China: exploring the effects of
religion, modernizing factors, and traditional culture. J. Homosex 65, 1758-1787.

Xiong, W., Luo, Q.Y., Zhang, R., Liu, Y., Yin, L., 2018. Depressive symptoms and related
influential factors among gay college students in Chengdu. Chin. J. Sch. Health 39,
1239-1241.

Yan, H,, Li, X, Li, J.,, Wang, W., Yang, Y., Yao, X., Yang, N., Li, S., 2019. Association
between perceived HIV stigma, social support, resilience, self-esteem, and depressive
symptoms among HIV-positive men who have sex with men (MSM) in Nanjing,
China. AIDS care 1-8.

Yan, H., Wong, F.Y., Zheng, T., Ning, Z., Ding, Y., Nehl, E.J., Lin, L., He, N., 2014. Social
support and depressive symptoms among 'money' boys and general men who have sex
with men in Shanghai, China. Sex Health 11, 285-287.

Yan, H.M., 2014. Research on HIV-1 Infection and HIV-1 Molecular Epidemiology Among
MSM in Shanghai, China. Fudan University.

Yu, J., Li, D.L., Wang, Z.X., Li, C.R., Liu, D.H., 2013. Mental health status of MSM in

203

Journal of Affective Disorders 277 (2020) 192-203

Beijing. Chin. J. AIDS STD 19, 244-247.

Yu, L., Li, Y., Liu, L., Li, S., Na, J., An, X., Zhou, Y., Gu, Y., Bi, X., Mu, H., Zhang, R., Dong,
W., Pan, G., 2018. Association of recent gay-related stressful events and emotional
distress with suicidal behaviors over 12months in Chinese men who have sex with
men. Asia Pac. Psychiatry 10.

Yu, Y., Wu, T, Li, Y., Wang, P., 2016. Gay men's gender roles and mental health in
Guangzhou. China J. Health Psychol. 24, 1618-1622.

Yun, K., 2012. Study on the Mental and Behavioral Characteristics and Intervention Effect
of Men Who Have Sex With Men (MSM) With Acute/Early HIV Infection in Liaoning
Province. China Medical University.

Yun, K., Zhang, J., Chu, Z.X., Hu, Q.H., Geng, W.Q., Jiang, Y.J., Wang, N., Xu, J.J., 2018.
Association between psychological disorders, depression and the CD4 level of HIV
negative MSM in Shenyang. Chin. J. AIDS STD 24 1115-1118+1123.

Zhang, D.D., Hong, H., Jiang, H.B., 2018. Depression in men who have sex with men in
Ningbo. Prev. Med. 30, 442-445.

Zhang, L., Fu, T., Yin, R., Zhang, Q., Shen, B., 2017. Prevalence of depression and anxiety
in systemic lupus erythematosus: a systematic review and meta-analysis. BMC
Psychiatry 17, 70.

Zhao, G., Ford, E.S., Dhingra, S., Li, C., Strine, T.W., Mokdad, A.H., 2009. Depression and
anxiety among US adults: associations with body mass index. Int. J. Obes. Lond. 33,
257-266.

Zheng, Y.J., Xu, J., Zhang, H.B., 2005. Anxiety, depression and high-risk behavior among
men who have sex with men. Chin. Ment. Health J. 57-59.

Zhou, W., Wu, F., Gong, J., 2015. A study on the status of depressive symptoms and its
influencing factors among men who have sex with men. Zhejiang J. Prev. Med. 27,
657-660.

Zhu, X.Y., Kang, D.M., Ruan, S.M., Yang, H., Zhu, Y.W., Fu, J.H,, Liu, X.Z., Liao, M.Z.,
2008. Study on the psychology status among MSN in Jinan. Mod. Prev. Med. 35,
3987-3990.


http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0084
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0084
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0084
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0085
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0085
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0085
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0086
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0086
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0086
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0087
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0087
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0088
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0088
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0088
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0089
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0089
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0090
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0090
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0090
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0091
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0091
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0091
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0091
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0092
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0092
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0092
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0093
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0093
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0094
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0094
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0095
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0095
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0095
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0095
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0096
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0096
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0097
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0097
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0097
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0098
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0098
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0098
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0099
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0099
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0100
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0100
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0100
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0101
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0101
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0101
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0102
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0102
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0103
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0103
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0103
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0104
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0104
http://refhub.elsevier.com/S0165-0327(20)32607-0/sbref0104

	Reported prevalence of depression or depressive symptoms among men who have sex with men in China, 2004–2018: A systematic review and meta-analysis
	1 Introduction
	2 Methods
	2.1 Literature search and selection
	2.2 Data extraction
	2.3 Statistical analysis

	3 Results
	3.1 Study selection and characteristics
	3.2 Prevalence of depression or depressive symptoms among MSM
	3.3 Subgroup analysis and meta-regression
	3.4 Heterogeneity within screening instruments
	3.5 Sensitivity analysis and publication bias

	4 Discussion
	Author statement
	Financial support
	Conflict of interest
	Supplementary information
	Acknowledgments
	Supplementary materials
	References




