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Abstract
Background The prevalence of self-injury and suicide is higher than the general population of people living with 
HIV/AIDS (PLWHA). However, the results reported in existing studies are highly variable in China. The purpose of this 
systematic review and meta-analysis was to synthesize the currently available high-quality evidence to explore the 
prevalence and influence factors of self-injury and suicide among PLWHA in China.

Method We retrieve literature written in Chinese and English through databases such as PubMed, Embase, Web of 
Science, Cochrane Library, SinoMed, CNKI, WanFang Database, and CQVIP from inception to 1 September 2022. Sata 
16.0 software was used for analysis.

Results A total of 28 studies were included with a sample size of 1,433,971 and had a satisfactory quality score of ≥ 5. 
The prevalence among PLWHA in China were 30% for suicidal ideation (SI), 5% for suicide attempt (SA), 8% for suicide 
plan (SP), 7% for attempted suicide (AS), and 3‰ for completed suicide. High stigma (OR = 2.94, 95%CI: 1.90 − 4.57), 
depression (OR, 3.17; 95%CI, 2.20 − 4.57), anxiety (OR, 3.06; 95%CI, 2.23 − 4.20), low self-esteem (OR, 3.82, 95%CI, 
2.22 − 6.57), high HIV related stress (OR, 2.53; 95%CI, 1.36 − 4.72), and unemployment (OR, 2.50; 95%CI, 1.51 − 4.15) 
are risk factors for SI; high social support (OR, 0.61; 95%CI, 0.44 − 0.84) and spouse infected with HIV (OR, 0.39; 95%CI, 
0.21 − 0.74) are protective factors for SI; depression (OR, 1.62; 95%CI, 1.24 − 2.13), high aggression (OR, 4.66; 95%CI, 
2.59 − 8.39), and more negative life events (OR, 2.51; 95%CI, 1.47 − 4.29) are risk factors for AS; high level of education 
(OR, 1.31; 95%CI, 1.21 − 1.43) is risk factor for CS.

Conclusion Figures indicate that approximately one-third of PLWHA had suicidal ideation, and three out of 1,000 
completed suicide in China. Positive events are protective factors for self-injury and suicide among PLWHA, while 
negative events are risk factors. This suggests that psychosocial support and risk assessment should be integrated into 
the care of PLWHA.
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Background
Self-injurious thoughts and behaviors (SITBs) remain a 
significant public health issue globally, a concern that has 
persisted since Emile Durkheim published ‘Le Suicide’ 
in 1897. These behaviors encompass suicide ideation, 
suicide attempt, suicide plan, completed suicide, and 
nonsuicidal self-injury (NSSI). Currently, nearly 800,000 
people die from suicide each year worldwide [1], with 
China accounting for approximately 15% of these deaths 
[2].

The WHO estimates that approximately 38.4  mil-
lion people were living with HIV/AIDS globally at the 
end of 2021 [3]. With the advent of antiviral therapy, the 
cumulative survival rate of people living with HIV/AIDS 
(PLWHA) has significantly increased. Thanks to the joint 
efforts of the United Nations Programme on HIV and 
AIDS and the WHO, HIV infection has been effectively 
controlled. However, the psychosocial burden has not 
been effectively relieved. An analysis of data from more 
than 185,000 adults living with HIV worldwide by Penn-
sylvania State University College of Medicine found that 
PLWHA not only are more likely to experience suicidal 
ideation than the general population, but they are also 
100 times more likely to die by suicide [4].

Among the available studies on SITBs in PLWHA, 
suicidal ideation has garnered the most attention. A 
meta-analysis encompassing 32,818 individuals from 
15 countries reported a prevalence of suicidal ideation 
among PLWHA at 20.9% [5]. In China, the prevalence 
of suicidal ideation varies widely, ranging from 5.9 to 
54.23% [6, 7]. For instance, in 2019, separate studies 
conducted in Guangzhou and Jiangxi reported different 
prevalences (17.4% vs. 40%), attributed to geographical 
differences [8, 9].

Suicide does not happen suddenly; but rather is a syn-
ergistic process involving biological, behavioral, and 
social factors. However, the exact etiology of suicide 
remains unclear, as it varies across different ages, per-
sonalities, and circumstances. Numerous factors, such 
as HIV-related stigma, depression, low self-esteem, and 
previous psychiatric history, have been identified as con-
tributing to the heightened risk of self-injury or suicide 
among PLWHA compared to the general population [10–
12]. Whereas, some contrary results have been observed. 
For instance, it is generally believed that the probability 
of self-injury or suicide is higher in adolescents than in 
other age groups [11, 13], but others have shown that the 
risk of suicide increases with age [14, 15].

While several studies have reported the prevalence 
and influencing factors of self-injury or suicide among 
PLWHA in China, they are influenced to a certain extent 
by the limitations of various research methods, result-
ing in significant inconsistencies and variations. Hence, 
the current systematic review and meta-analysis aims to 

explore the pooled prevalence and influencing factors 
of self-injury or suicide among PLWHA in China. This 
endeavor will complement the existing evidence base, 
and assist policy makers and public health service pro-
viders in developing rational and effective prevention and 
interventions.

Method
The study protocol has been registered in PROSPERO 
(CRD42022356641) and conforms to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) statement guidelines.

Search strategy
We conducted a comprehensive search of Chinese and 
English literature published from the inception of each 
database up to September 1, 2022. English databases 
included Medline (via PubMed), Embase, Web of Science 
and Cochrane Library; Chinese databases included the 
Chinese biomedical literature service system (SinoMed), 
China National Knowledge Infrastructure (CNKI), 
WanFang Database, and China Science and Technology 
Journal Database (CQVIP), which hosts the most com-
prehensive collection of Chinese academic journals and 
provides access to a vast number of full-text articles. 
Medical Subject Headings and Entry Terms were used 
in combination, employing Boolean logical operators to 
combine search terms. Key terms included HIV, acquired 
immunodeficiency syndrome, self-injurious behav-
ior, suicide, and geographical location within mainland 
China, Hong Kong, Macau and Taiwan. A detailed search 
strategy is outlined in Additional Table 1. Each retrieval 
step was performed by two researchers (XP.H. and ZQ.L.) 
independently. In case of disagreement between the two 
researchers, a third party (Senior researcher, XC.W.), who 
oversaw the search strategy, will participate in discussion 
and resolve the inconsistencies.

Selection criteria and data extraction
Literature screening and data extraction were carried 
out independently by two researchers (XP.H. and ZQ.L.) 
according to predefined inclusion and exclusion criteria. 
Articles included in the final analysis met the following 
criteria: (1) study subjects were Chinese PLWHA; (2) the 
study focused on the prevalence or influencing factors of 
self-injury or suicide, and reported odds ratios (OR) and 
95% confidence intervals (95%CI) for these factors; and 
(3) the study design was cross-sectional, case-control, 
or cohort. Exclusion criteria were as follows: (1) sample 
size < 30; (2) abstracts, reviews, conference literature, or 
case report; (3) full text unavailable, incomplete informa-
tion, or the data cannot be extracted; and (4) duplicate 
publications.
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A standardized information extraction table was cre-
ated. Two researchers (XP.H. and ZQ.L.) independently 
extracted all data, which were cross-checked for consis-
tency. Disagreements were resolved through discussion 
or with the involvement of a third researcher (Senior 
researcher, XC.W.). Data collection included: author, year 
of publication, study type, region, sample size, male pro-
portion, mean or median age, prevalence, and influenc-
ing factors (Additional Table 2).

Quality assessment
The article’s quality was independently assessed by two 
researchers (W.Z. and XM.F.). Case-control and cohort 
studies were evaluted using the Newcastle-Ottawa 
Scale (NOS) [16, 17], while cross-sectional studies were 
assessed using the observational study evaluation cri-
teria [18] recommended by the Agency for Healthcare 
Research and Quality (AHRQ) to gauge bias risk (Addi-
tional Table  2). A total score of five or higher indicates 
satisfactory quality.

Statistical analysis
Stata 16.0 software was used for analysis. Meta-analysis 
data included prevalence, OR and, 95%CI. Prevalence 
of self-injury and suicide was calculated by dividing 
the number of screen-positive participants by the total 
sample size and multiplying by 100. OR = 1 indicated no 
association, OR > 1 indicated a risk factor. Study hetero-
geneity was assessed using I-squared (I2) values and Q 
test; I2 > 50% indicated substantial heterogeneity [19], 
using a random effects model [20]. Sensitivity analy-
ses were conducted using a study-by-study exclusion 
approach; univariate meta-regression and subgroup 
analysis based on study subject characteristics to explore 
potential sources of heterogeneity. Publication bias was 
assessed using funnel plots for rough qualitative analysis 
and Egger test for quantitatively assessment, with p < 0.05 
indicating statistically significant publication bias.

Results
Search results
The literature selection process is depicted in the 
PRISMA flow chart (Fig. 1). A total of 949 articles were 
retrieved from the database, comprising 407 English 
and 542 Chinese. After removing 215 duplicates and 
reviewing titles, abstracts and full texts according to the 
inclusion and exclusion criteria, 28 studies were finally 
included [6–9, 14, 15, 21–42]. These comprised 16 Eng-
lish-language and 12 Chinese-language literatures, total-
ing 1,433,971 cases.

Characteristics of studies
Among the final 28 included studies, there were 4 cohort 
studies, 3 case-control studies, and 21 cross-sectional 

studies. Half of these studies were published between 
2011 and 2020, with 57.14% published in English. The 
majority (92.86%) were conducted in mainland China, 
and the primary assessment tool used was CIDI (57.14%) 
(Table 1). Every study received a quality score of at least 
5, indicating satisfactory quality (Additional Table 3). Sui-
cidal ideation was the primary focus in 29% of these stud-
ies, with 23 studies relating to it. Only 4 studies examined 
completed suicide specifically (Fig. 2).

Pooled prevalence of suicide in PLWHA
The pooled prevalence of suicidal ideation in PLWHA 
was 30% (Fig. 3), suicide attempt, suicide plan, attempted 
suicide, and completed suicide were 5%, 8%, 7%, and 3‰, 
respectively (Additional Fig.  1). The data of completed 
suicide were merged as a percentage and presented as a 
thousandth rate.

We performed meta-regression with sample size, year 
of publication, region, mean or median age, and male 
proportion as variables to explore the possible sources of 
heterogeneity. The results showed that the pooled preva-
lence of suicidal ideation in PLWHA was statistically dif-
ferent in sample size > 400 (z = -2.39, p = 0.017). Subgroup 
analysis revealed a higher prevalence of suicidal ideation 
in studies with sample sizes < 400 compared to those with 
sample sizes ≥ 400 (34% vs. 26%), but not the source of 
heterogeneity. Significant difference was also found in the 
pooled prevalence of suicide attempt (z = -4.56, p < 0.001) 
and attempted suicide (z = -6.41, p < 0.001) based on male 
proportion, subgroup analysis identified male propor-
tion as a source of heterogeneity. Regarding completed 
suicide, there were statistically significant differences 
based on region (z = 4.48, p < 0.001) and male proportion 
(z = 5.45, p < 0.001). Subgroup analysis showed that while 
region and male proportion were not the source of het-
erogeneity, but may be factors that modulate heterogene-
ity. (Additional Fig. 2)

Influence factor of suicide in PLWHA
A total of 16 studies covered influencing factors 
related to suicide ideation, with 2 studies focusing on 
attempted suicide, and 2 on completed suicide. Meta-
analysis showed that among PLWHA, high stigma (OR, 
2.94; 95%CI, 1.90 − 4.57), depression (OR, 3.17; 95%CI, 
2.20 − 4.57), anxiety (OR, 3.06; 95%CI, 2.23 − 4.20), low 
self-esteem (OR, 3.82; 95%CI, 2.22 − 6.57), high HIV 
related stress (OR, 2.53; 95%CI, 1.36 − 4.72), and unem-
ployment (OR, 2.50; 95%CI, 1.51 − 4.15) are risk fac-
tors for suicide ideation; while high social support 
(OR, 0.61; 95%CI, 0.44 − 0.84) and spouse infected with 
HIV (OR, 0.39; 95%CI, 0.21 − 0.74) are protective fac-
tors against suicide ideation. Depression (OR, 1.62; 
95%CI, 1.24 − 2.13), high aggression (OR, 4.66; 95%CI, 
2.59 − 8.39), and more negative life events (OR, 2.51; 
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95%CI, 1.47 − 4.29) are risk factors for attempted suicide. 
Elder (OR = 1.40, 95%CI: 0.81 − 2.40) and high level of 
education (OR = 1.31, 95%CI: 1.21 − 1.43) are risk factors 
for completed suicide (Table 2).

Sensitivity analysis
Sensitivity analysis results of the pooled prevalence 
showed that except for completed suicide (the results 
are somewhat unreliable) (Fig.  4), there was no signifi-
cant change after deleting any of the references, and the 
results were stable (Additional Fig. 3). The results of the 
sensitivity analysis of influencing factors for suicidal ide-
ation also showed good stability (Table 3).

Publication bias
The funnel plot results for indicators with more than 10 
studies, such as the prevalence of suicidal ideation and 
its influencing factor depression, suggested potential 
publication bias(Fig. 5). However, Egger test results dem-
onstrated that prevalence of suicidal ideation (t = 1.59, 
p = 0.127), suicide attempt (t = 2.81, p = 0.067), suicide 
plan (t = 2.05, p = 0.110), attempted suicide (t = 2.33, 

p = 0.068), and completed suicide (t = -0.05, p = 0.961) 
had no publication bias. Egger test results of the influ-
encing factors of suicidal ideation indicated that anxiety 
(t = 1.72, p = 0.228) and high stigma (t = -0.86, p = 0.438) 
had no publication bias; depression (t = 2.44, p = 0.041) 
and high social support (t = -4.47, p = 0.046) may have 
publication bias.

Discussion
Owing to social discrimination and prejudice, stigma, 
and economic burden, PLWHA experience significant 
psychological pressure, often leading to anxiety, depres-
sion, and sleep disorders [43]. These mental health chal-
lenges can have profound negative effects and may even 
result in extreme behaviors [44]. Research indicates that 
the prevalence of self-injury and suicide among PLWHA 
is higher compared to the general population [45], with 
approximately 20% of PLWHA engaging in deliber-
ate self-harm [46]. Among women diagnosed with HIV, 
26% have reported suicide attempt [47]. Although, stud-
ies have shown that the prevalence of suicidal ideation 
among PLWHA is around 35%, and identified depression, 

Fig. 1 PRISMA flow chart of the study
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perceived discrimination, low social support, anxiety, and 
low self-esteem as risk factors [48], there remains sig-
nificant variability and inconsistency in reported findings 
across these primary studies.

A total of 28 studies were included in this meta-analy-
sis, all with quality assessments above 5, and a combined 
sample size of 1,433,971. To a certain extent, it shows the 
current prevalence and influencing factors of suicide in 
PLWHA in China. Some of the included studies were 
highly heterogeneous (I2, 0 − 98.8%), with a certain degree 
of publication bias.

Meta-analysis revealed that the prevalence of suicidal 
ideation among PLWHA in China was 30%, which is 
lower than the findings reported by LiuY et al. [48]. This 
difference may be attributed to variations in the char-
acteristics of the included population, sample size, and 
study types. The incidence of suicide attempt was 5%, 
lower than the 7.1% reported by Gizachew KD et al. [49] 
and similar to the 4.23% reported by ZhangY et al. [50], 
which may be influenced by different countries and study 
subjects. Suicide plan were reported at 8%, higher than 
that reported by RuFX et al. [51], likely due to differences 
in research subjects and retrieval strategies. The preva-
lence of attempted suicide, completed suicide were 7% 
and 3‰, respectively, is similar to the findings of TsaiY 
et al. [52]. Variations may stem from differences in coun-
tries, search strategies, and study years.

High stigma, depression, anxiety, low self-esteem, high 
HIV related stress, and unemployment were identified 
as risk factors for suicidal ideation among PLWHA. This 
could be due to behavioral changes and psychosocial 
factors mediated after HIV diagnosis [53]. Conversely, 
high social support and spouse infected with HIV were 

Table 1 Characteristics of studies included in the meta-analysis
Items Number Percentage
Total number of studies 28
Language written
 Chinese 12 42.86
 English 16 57.14
Region
 Chinese Mainland 26 92.86
 Hong Kong, Macau or Taiwan 2 7.14
Publication year
 2000 ~ 2010 8 28.57
 2011 ~ 2020 14 50.00
 2021~ 6 21.43
Sample size
 < 400 12 42.86
 ≥ 400 16 57.14
Research design
 Cohort study 4 14.29
 Case-control Study 3 10.71
 Cross-sectional Study 21 75.00
Assessment Tool
 ICD-10 2 7.14
 CIDI 16 57.14
 BDI 1 3.57
 BSRS-5 2 7.14
 SIOSS 1 3.57
 SCID-I/P 3 10.72
 BSSI 3 10.72
Note ICD-10, International Classification of Diseases 10th edition; CIDI, 
Comprehensive International Diagnostic Interview; BDI, Beck Depression 
Inventory; BSRS-5, The five-item Brief Symptom Rating Scale; SIOSS, Self-rating 
Idea of Suicide Scale; SCID-I/P, Structured Clinical Interview for DSM-IV-TR Axis I 
Disorders-Patient Edition; BSSI, Beck Scale for Suiciden Ideation

Fig. 2 Distribution of research topics. Note SI, suicidal ideation; SA, suicide attempt; SP, suicide plan; AS, attempted suicide; CS, completed suicide
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protective factors for suicidal ideation in PLWHA, this 
could be attributed to the heightened psychological stress 
from stigma experienced by PLWHA compared to the 
general population, necessitating increased social sup-
port and comfort from partners [54]. Depression, high 
aggression, and experiencing more negative life events 

were considered as risk factors for attempted suicide 
among PLWHA. The accumulation of negative life events 
alongside HIV infection likely acts as stressors lead-
ing to depression and heightened aggression. Individu-
als with high aggression are reported to be 3 − 4 times 
more likely to attempt suicide compared to those with 

Table 2 Influence factor of suicide in PLWHA
Item Influence Factor Study Heterogeneity Test Effect Model Meta Analysis

I2/% P OR(95%CI) P
SI Stigmaa 6 82.1 < 0.001 Random 2.94(1.90 − 4.57) < 0.001

Depressionb 10 66.0 0.002 Random 3.17(2.20 − 4.57) < 0.001
Anxietyc 4 35.7 0.198 Fixed 3.06(2.23 − 4.20) < 0.001
Social Supportd 4 73.7 0.010 Random 0.61(0.44 − 0.84) 0.002
Self-esteem33, 37 2 0 0.739 Fixed 3.82(2.22 − 6.57) < 0.001
HIV related stresse 2 66.9 0.082 Random 2.53(1.36 − 4.72) 0.003
Unemploymentf 2 4.8 0.305 Fixed 2.50(1.51 − 4.15) < 0.001
Spouse infection statusg 2 0 0.432 Fixed 0.39(0.21 − 0.74) 0.004

AS Depression31,38 2 0 0.873 Fixed 1.62(1.24 − 2.13) < 0.001
Aggression31,38 2 0 0.701 Fixed 4.66(2.59 − 8.39) < 0.001
Negative life eventsh 2 0 0.702 Fxied 2.51(1.47 − 4.29) 0.001

CS Age14,42 2 92.4 < 0.001 Random 1.40(0.81 − 2.40) 0.226
Education14,42 2 6.5 0.301 Fixed 1.31(1.21 − 1.43) < 0.001

Note a, Reference No. 7,8,33,34,37,39; b, Reference No. 8,23,24,29,31,33,34,36,37,39; c, Reference No. 8,32,34,37; d, Reference No. 7,8,25,39; e, Reference No. 25,34; f, 
Reference No. 15,30; g, Reference No. 8,36; h, Reference No. 31,38; SI, suicidal ideation; AS, attempted suicide; CS, completed suicide

Fig. 3 Forest plots of Suicide Ideation in PLWHA
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lower aggression levels [55]. Older age and higher levels 
of education are risk factors for completed suicide among 
PLWHA. Increased age often correlates with declining 
physical function and feelings of loneliness, which may 

contribute to suicide among the elderly [56]. This under-
scores the importance of integrating psychological and 
social support into the diagnosis, treatment, and preven-
tion systems for PLWHA to mitigate their psychological 
burden and mental health challenges, thereby preventing 
suicides.

We conducted subgroup analysis based on sample size, 
revealing the highest prevalence (34%) of suicidal ideation 
among studies with sample sizes < 400, and the lowest 
prevalence (26%) among those with sample sizes ≥ 400. 
This difference may be explained by the phenomenon 
where sample correlations converge to population values 
as sample size increases, whereas smaller samples may 
exhibit instability [57]. Furthermore, subgroup analy-
sis indicated lower prevalence of suicide attempt and 
attempted suicide in studies with a higher proportion of 
men, possibly due to greater stress tolerance observed 
in men compared to women [36]. For instance, the inci-
dence of repeated self-injury among Chinese adolescents 
is approximately 22.1%, with woman being 1.5 times 
more likely to repeat self-injury compared to men [58]. 
While in studies of WangW et al. [33] and WangXL et al. 
[34], did not find significant gender differences.

Furthermore, YangZJ et al. [39] pointed out that 
age > 30 years old was a protective factor for suicidal ide-
ation in PLWHA, whereas other studies on the contrary 
believed that this age group may increase suicidal ide-
ation risk by 2.5 times [15]. Similarly, WangW et al. [15] 
identified higher education levels as protective against 
suicidal ideation among PLWHA, but studies by Lau-
JTF et al. [24] and YangZJ et al. [39] found no significant 
differences in suicidal ideation distribution based on 

Table 3 Sensitivity analysis of influence factor of suicidal 
ideation in PLWHA
Influence Factor Study omitted Estimate 95% CI
Stigma YuY 2021 [7] 2.38 1.85 3.05

YangZJ 2021 [39] 2.73 1.68 4.45
LiuY 2019 [8] 3.02 1.75 5.21
WangW 2018 [33] 3.19 1.96 5.20
WuYL 2015 [37] 3.04 1.86 4.96
WangXL 2022 [34] 3.23 2.02 5.18

Depression YangZJ 2021 [39] 3.33 2.20 5.02
LiuY 2019 [8] 2.52 1.97 3.23
RenYX 2009 [31] 3.17 2.11 4.76
WuHY 2007 [36] 3.51 2.48 4.95
WangW 2018 [33] 3.30 2.16 5.04
WuYL 2015 [37] 3.26 2.19 4.87
JinH 2013 [23] 3.05 2.10 4.45
WangXL 2022 [34] 3.34 2.17 5.14
LauJTF 2010 [24] 3.07 2.12 4.44
Peng EY 2010 [29] 3.21 2.15 4.79

Anxiety LiuY 2019 [8] 2.75 1.97 3.83
WangHY 2017 [32] 3.07 2.13 4.41
WuYL 2015 [37] 3.13 2.22 4.42
WangXL 2022 [34] 3.60 2.28 5.67

Social Support YuY 2021 [7] 0.58 0.35 0.96
YangZJ 2021 [39] 0.66 0.49 0.89
LiuY 2019 [8] 0.55 0.43 0.68
LiuY 2017 [25] 0.63 0.44 0.90

Fig. 4 Sensitivity analysis of pooling prevalence of Completed Suicide in PLWHA
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educational attainment. These discrepancies highlight 
the need for further research and exploration. Living 
alone appears to influence suicidal ideation development 
in China, particularly among the elderly, although there 
is limited literature specifically addressing this factor in 
PLWHA [30], warranting additional investigation. How-
ever, there is relatively scant research on risk factor for 
suicide attempt, suicide plan, attempted suicide and 
completed suicide among PLWHA in China. This scar-
city may be attributed to improved HIV diagnosis and 
detection capabilities following the implementation of 
China’s AIDS prevention and control policies, such as the 
“Four Frees and One Care” initiative. These policies have 
enhanced timely treatment and reduced the economic 
burden on families affected by HIV, thereby alleviating 
mental pressures and potentially lowering suicide inci-
dence [59].

In the PLWHA population in China, research on self-
injury is limited and receives relatively little attention. 
In Anhui, China, PLWHA who were paid to donate 
blood had a self-injury probability approximately 2.8 
times higher than the general population [6]. Addition-
ally, about 31% of AIDS patients in compulsory wards 
experience self-injurious behavior [60]. However, these 
findings alone are insufficient to fully understand the 
prevalence of self-injury among PLWHA in China. The 
hidden nature of self-injury, reluctance of individuals to 
report such behaviors, and inadequate detection con-
tribute to underreporting [61]. Furthermore, clinical 
healthcare providers often lack necessary professional 

training, leading to insufficient assessment and attention 
towards self-injurious behaviors. Another contributing 
factor is the lack of a strict unified concept of self-injury 
and suicide, with varying perspectives among different 
disciplines and scholars. Studies have noted confusion 
and difficulty in distinguishing between self-injury and 
suicide attempt [62, 63], which further limits research in 
this area. Hence, Chinese scholars are urged to prioritize 
research on self-injury among PLWHA, exploring poten-
tial social, psychological, and biological factors affecting 
this group. Timely interventions are crucial to interrupt-
ing the progression from self-injury to suicide in this 
population.

SITBs significantly impact PLWHA, their families, and 
communities. In this systematic review and meta-analy-
sis of high-quality evidence, we found that the prevalence 
of self-injury and suicide among Chinese PLWHA is rela-
tively high, and its influencing factors can be summarised 
into three categories, namely, the individual’s psychologi-
cal adjustment ability, family and social support, and the 
living environment’s tolerance of AIDS. Given the above 
findings, we believe that to improve the current situa-
tion, we should do the following: Firstly, correctly guiding 
PLWHA to accept their condition is crucial to enhancing 
their psychological adjustment. Encouraging them to join 
AIDS support groups, learn the basics of AIDS, and share 
their experiences with other patients can eliminate mis-
understandings and fears of the disease, and reduce the 
sense of loneliness and helplessness. Secondly, encour-
aging participation in social activities and volunteerism 

Fig. 5 Funnel plot of prevalence of SI in PLWHA
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can mitigate social isolation, boost self-esteem, and foster 
a stronger sense of social identity and support. Thirdly, 
combating stigma and discrimination through educa-
tion and community initiatives is essential. Promot-
ing greater social inclusion and support networks for 
PLWHA can reduce their vulnerability to SITBs. Finally, 
enhancing healthcare professionals’ training in identify-
ing and managing mental health issues among PLWHA 
is crucial. This will improve early detection and targeted 
intervention for high-risk individuals, ensuring timely 
support and care. By implementing these strategies, we 
can improve the well-being and mental health outcomes 
for PLWHA in China.

This study has several limitations. Firstly, the sample 
size of the included studies varied from 85 to 763,287, 
and there were many diagnostic tools used, including 
BSSI, CIDI, SIOSS, SCID-I/P, ICD-10, BDI and BSRS-
5, etc., which showed significant differences among the 
studies. Secondly, sample representation, participants’ 
basic characteristics, and differences in study areas may 
be the factors that affect the results. Moreover, the types 
of literature included in this study were cross-sectional, 
case-control and cohort studies, which may be lim-
ited in the strength of the argument. To overcome these 
limitations, we conducted a meta-analysis to explore the 
sources of heterogeneity among the results. Moving for-
ward, there is a need for future studies with large sample 
sizes, minimal baseline heterogeneity, balanced demo-
graphic characteristics, and multi-center collaboration 
to further investigate the incidence and influencing fac-
tors of self-injury and suicide among PLWHA in China. 
This will provide objective, evidence-based data to guide 
healthcare providers in formulating and implementing 
effective interventions.

Conclusions
Figures indicate that approximately one-third of PLWHA 
experience suicidal ideation, and three out of every 1,000 
completed suicide in China. Positive factors such as 
high social support and self-esteem serve as protective 
factors against self-injury and suicide among PLWHA. 
Conversely, negative factors including high stigma, 
depression, anxiety, low self-esteem, high HIV-related 
stress, unemployment, high aggression, and exposure to 
negative life events are associated with increased risk. 
These findings underscore the importance of integrating 
psychosocial support and comprehensive risk assessment 
into the care of PLWHA.

Abbreviations
PLWHA  People living with HIV/AIDS
SinoMed  Chinese includes Chinese biomedical literature service system
CNKI  China National Knowledge Infrastructure
CQVIP  China Science and Technology Journal Database
SI  Suicidal ideation
SA  Suicide attempt

SP  Suicide plan
AS  Attempted suicide
CS  Completed suicide
OR  Odds ratios
95%CI  95% confidence intervals
SITBs  Self-injurious thoughts and behaviors
NSSI  Nonsuicidal self-injury
WHO  World Health Organization
NOS  Newcastle-Ottawa Scale
AHRQ  Agency for Healthcare Research and Quality
I2  I-squared
ICD-10  International Classification of Diseases 10th edition
CIDI  Comprehensive International Diagnostic Interview
BDI  Beck Depression Inventory
BSRS-5  The five-item Brief Symptom Rating Scale
SIOSS  Self-rating Idea of Suicide Scale
SCID-I/P  Structured Clinical Interview for DSM-IV-TR Axis I Disorders-

Patient Edition
BSSI  Beck Scale for Suiciden Ideation

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-19444-3.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
Not applicable.

Author contributions
All authors reviewed and approved the study. XP.H. : Methodology, literature 
search, data collection and analysis, Writing - Original draft preparation; ZQ.L. 
: literature search, data collection and analysis; W.Z. : duplicate assessment 
of study bias; XM. F. : literature search, data collection and analysis; XC.W. 
: Methodology, Supervision, Writing - Review and editing, Funding; ZL.J. : 
Supervision, Writing - Review, Funding.

Funding
Supported by the Yunnan Provincial Health Commission Research Project: 
Yunnan Provincial Clinical Center for Infectious Diseases, the National Science 
and Technology Major Projects of the “13th Five-Year Plan” (2017ZX10202101), 
the Yunnan Provincial Clinical Research Center for Infectious Diseases (AIDS) of 
the Major Science and Technology Project of Yunnan Provincial Department of 
Science and Technology (202102AA310005).

Data availability
All extracted data are published studies, the original data are available in the 
paper, and the data are not blocked or restricted. Supplementary data to this 
article can be found online. Additional data will be available upon requests to 
Xiaoping Huang (shoppingh07@163.com).

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 May 2023 / Accepted: 11 July 2024

https://doi.org/10.1186/s12889-024-19444-3
https://doi.org/10.1186/s12889-024-19444-3


Page 10 of 11Huang et al. BMC Public Health         (2024) 24:2248 

References
1. World Health Organization. Mental Health and Substance Use (who.int). 

Available: https://www.who.int/data/gho/data/themes/mental-health.
2. Cheng Q, Zhang X, Lui C, et al. Suicide research in Mainland China, Hong 

Kong, and Macau over three decades. CRISIS. 2021;42(6):455–64.
3. World Health Organization. Summary of the global HIV epidemic. 2021. Avail-

able: https://www.who.int/data/gho/data/themes/hiv-aids.
4. Pelton M, Ciarletta M, Wisnousky H, et al. Rates and risk factors for suicidal 

ideation, suicide attempts and suicide deaths in persons with HIV: a system-
atic review and meta-analysis. Gen Psychiatr. 2021;34(2):e100247. https://doi.
org/10.1136/gpsych-2020-100247.

5. Pei JH, Pei YX, Ma T, et al. Prevalence of suicidal ideation, suicide attempt, 
and suicide plan among HIV/AIDS: a systematic review and meta-analysis. J 
AFFECT DISORDERS. 2021;292:295–304.

6. Su PY, Tao FB, Hao JH, et al. Mental health and risk behavior of married adult 
HIV/AIDS subjects derived from paid blood donation in the rural of Anhui 
Province. J Hygiene Res. 2010;39(06):739–42.

7. Yu Y, Su LL, Sun YM, et al. The relationship between HIV serostatus disclosure, 
self-stigma, social support and suicidal ideation in AIDS patients. Chin J Dis 
Control Prev. 2021;25(12):1420–5.

8. Liu Y, Li JJ, Chen WY, et al. Analysis of the suicidal behavior and psychosocial 
factors among HIV positive patients in Guang-Zhou. Chin J Disease Control. 
2019;23(12):1455–9.

9. Liu Y, Yang ZJ, Yuan YF, et al. Analysis on psychology and suicidal behav-
ior of people living with HIV/AIDS in Jiangxi Province. Occup Health. 
2019;35(12):1656–9.

10. Mahlomaholo PM, Wang H, Xia Y, et al. Depression and suicidal behaviors 
among HIV-Infected inmates in Lesotho: Prevalence, Associated Factors and a 
Moderated Mediation Model. AIDS Behav. 2021;25(10):3255–66.

11. Copelyn J, Thompson LC, Le Prevost M, et al. Adolescents and adults living 
with Perinatal HIV (AALPHI) Steering Committee. Self-harm in young people 
with perinatal HIV and HIV negative young people in England: cross sectional 
analysis. BMC Public Health. 2019;19(1):1165.

12. Gala C, Pergami A, Catalan J, et al. Risk of deliberate self-harm and factors 
associated with suicidal behaviour among asymptomatic individuals 
with human immunodeficiency virus infection. ACTA PSYCHIAT SCAND. 
1992;86(1):70–5.

13. Tsegay L, Ayano G. The prevalence of suicidal ideation and attempt among 
Young people with HIV/AIDS: a systematic review and Meta-analysis. Psychi-
atr Q. 2020;91(4):1291–304.

14. Chen F, Cai C, Wang S, et al. Trends in suicide mortality among people with 
HIV after diagnosis during 2012-18: a retrospective, national cohort study in 
China. Lancet HIV. 2022;9(2):e102–11.

15. Wang W, Chen X, Yan H, et al. Association between social capital and suicide 
ideation, plan and attempt among men living with HIV in China. J Affect 
Disord. 2021;280(PtA):173–9.

16. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment 
of the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol. 
2010;25(9):603–5.

17. Wells GA, Shea B, O’Connell D et al. The Newcastle-Ottawa Scale (NOS) for 
assessing the quality if nonrandomized studies in meta-analyses [EB/OL]. 
[2022-09-16]. http://www.ohri.ca/programs/clinical_epidemiology/oxford.
htm.

18. Rostom A, Dube C, Cranney A et al. Celiac Disease. Rockville (MD): Agency for 
Healthcare Research and Quality (US); 2004 Sep. (Evidence Reports/Technol-
ogy Assessments, No. 104.) Appendix D. Quality Assessment Forms. http://
www.ncbi.nlm.nih.gov/books/NBK35156.

19. Ma L, Mazidi M, Li K, et al. Prevalence of mental health problems among chil-
dren and adolescents during the COVID-19 pandemic: a systematic review 
and meta-analysis. J Affect Disord. 2021;293:78–89.

20. DerSimonian R, Laird N. Meta-analysis in clinical trials revisited. CONTEMP 
CLIN TRIALS. 2015;45(Pt A):139–45.

21. Chen J, Yu B, Wang Y, et al. Expansion of HIV care and treatment in Yunnan 
Province, China: treatment outcomes with scale up of combination antiretro-
viral therapy. AIDS Care. 2014;26(5):633–41.

22. Chen L, Pan X, Ma Q, et al. HIV cause-specific deaths, mortality, risk factors, 
and the combined influence of HAART and late diagnosis in Zhejiang, China, 
2006–2013. Sci Rep. 2017;7:42366.

23. Jin H, Atkinson JH, Duarte NA, et al. Risks and predictors of current suicidality 
in HIV-infected heroin users in treatment in Yunnan, China: a controlled study. 
J Acquir Immune Defic Syndr. 2013;62(3):311–6.

24. Lau JTF, Yu XN, Mak WW, et al. Suicidal ideation among HIV plus former blood 
and/or plasma donors in rural China. AIDS Care. 2010;22(8):946–54.

25. Liu Y, Niu L, Wang M, et al. Suicidal behaviors among newly diagnosed people 
living with HIV in Changsha, China. AIDS Care. 2017;29(11):1359–63.

26. Mo PK, Lau JT, Wu X. Relationship between illness representations and 
mental health among HIV-positive men who have sex with men. AIDS Care. 
2018;30(10):1246–51.

27. Ning NY, Shi C, Yu X, et al. Depression and Quality of Life Investigation among 
HIV/AIDS subjects infected by plasma donation. Chin Mental Health J. 
2008;22(07):501–4.

28. Peng EY, Lee MB, Morisky DE, et al. Psychiatric Morbidity in HIV-infected male 
prisoners. J Formos Med Assoc. 2010;109(3):177–84.

29. Peng EY, Yeh CY, Lyu SY, et al. Prevalence and correlates of lifetime 
suicidal ideation among HIV-infected male inmates in Taiwan. AIDS Care. 
2010;22(10):1212–20.

30. Qin XJ, Yang YJ, Huang GF. Suicidal ideation and influencing factors among 
people living with HIV/AIDS. South China J Prev Med. 2014;40(03):208–11.

31. Ren YX. An epidemiologic study on suicide ideation and attempts among 
people living with HIV/AIDS. Guangdong Pharmaceutical University; 2009.

32. Wang HY, Wang M, Jiang FR, et al. Socio-psychological factors relevant to 
suicidal ideation among patients with AIDS in Changsha. J Cent South Univ 
(Med Sci). 2017;42(06):687–94.

33. Wang W, Xiao C, Yao X, et al. Psychosocial health and suicidal ideation among 
people living with HIV/AIDS: a cross-sectional study in Nanjing, China. PLoS 
ONE. 2018;13(2):e0192940.

34. Wang X, Yan C, Tong Y, et al. Comparison of psycho-social factors Associated 
with suicidal ideation and suicide attempts among people living with HIV in 
Central West China. Front Public Health. 2022;10:832624.

35. Wang YY, Dong M, Zhang Q, et al. Suicidality and clinical correlates in Chinese 
men who have sex with men (MSM) with HIV infection. Psychol Health Med. 
2019;24(2):137–43.

36. Wu HY, Sun YH, Zhang XJ, et al. Study on the social psychology influencing 
factors of suicidal ideation in people living with AIDS. Chin J Dis Control Prev. 
2007;11(04):342–5.

37. Wu YL, Yang HY, Wang J, et al. Prevalence of suicidal ideation and associ-
ated factors among HIV-positive MSM in Anhui, China. Int J STD AIDS. 
2015;26(7):496–503.

38. Xu MZ. Attempted suicide and mental disorders among HIV-positive drug 
users in Guangdong. Guangdong Pharmaceutical University; 2010.

39. Yang ZJ, Zhang Y, Xie W, et al. Risk factors of suicidal ideation among 
newly confirmed HIV/AIDS patients in Shenzhen. Chin J AIDS STD. 
2021;27(06):623–7.

40. Zeng CB, Li LH, Hong YA, et al. A structural equation model of perceived and 
internalized stigma, depression, and suicidal status among people living with 
HIV/AIDS. BMC Public Health. 2018;18(1):138.

41. Zhang HX, Zeng DB, Cai WP, et al. Suicidal status and related factors 
between male and female people living with HIV/AIDS. Chin J AIDS STD. 
2016;22(08):601–4.

42. Zhang HX, Feng YB, Li Z, et al. Spatial analysis and risk factors of suicide 
among people living with HIV/AIDS who committed suicide. Int J STD AIDS. 
2021;32(6):490–500.

43. Rogers BG, Lee JS, Bainter SA, et al. A multilevel examination of sleep, depres-
sion, and quality of life in people living with HIV/AIDS. J Health Psychol. 2020 
Sep;25(10–11):1556–66. Epub 2018 Mar 27.

44. Catalan J, Harding R, Sibley E, et al. HIV infection and mental health: suicidal 
behaviour–systematic review. Psychol Health Med. 2011;16(5):588–611. 
https://doi.org/10.1080/13548506.2011.582125.

45. Badiee J, Moore DJ, Atkinson JH, et al. Lifetime suicidal ideation and attempt 
are common among HIV + individuals. J Affect Disord. 2012;136(3):993–9. 
https://doi.org/10.1016/j.jad.2011.06.044. Epub 2011 Jul 23.

46. Catalan J, Harding R, Sibley E, et al. HIV infection and mental health: suicidal 
behaviour–systematic review. Psychol Health Med. 2011;16(5):588–611.

47. Cooperman NA, Simoni JM. Suicidal ideation and attempted suicide among 
women living with HIV/AIDS. J BEHAV MED. 2005;28(2):149–56.

48. Liu Y, Wang HQ, Jiang MP, et al. Prevalence of suicide ideation and associated 
factors among HIV/AIDS patients in China: a Meta-analysis. Chin J AIDS STD. 
2022;28(07):878–82.

49. Gizachew KD, Chekol YA, Basha EA, et al. Suicidal ideation and attempt 
among people living with HIV/AIDS in selected public hospitals: Central 
Ethiopia. Ann Gen Psychiatry. 2021;20(1):15.

https://www.who.int/data/gho/data/themes/mental-health
https://www.who.int/data/gho/data/themes/hiv-aids
https://doi.org/10.1136/gpsych-2020-100247
https://doi.org/10.1136/gpsych-2020-100247
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ncbi.nlm.nih.gov/books/NBK35156
http://www.ncbi.nlm.nih.gov/books/NBK35156
https://doi.org/10.1080/13548506.2011.582125
https://doi.org/10.1016/j.jad.2011.06.044


Page 11 of 11Huang et al. BMC Public Health         (2024) 24:2248 

50. Zhang Y, Liu QQ. Research on suicide attempts and suicide attitude status of 
Medical University undergraduates-to take Kunming Medical University as an 
Example. Chin J Kunming Med Univ. 2013;34(12):30–2.

51. FX R, Huang XP, Zhan WY, et al. Prevalence of suicidal plans among col-
lege students in mainland China: a Meta-analysis. Chin J Sch Health. 
2019;40(01):42–5. 50.

52. Tsai YT, Padmalatha S, Ku HC, et al. Suicidality among people living with HIV 
from 2010 to 2021: a systematic review and a Meta-regression. Psychosom 
Med. 2022;84(8):924–39.

53. Lu HF, Sheng WH, Liao SC, et al. The changes and the predictors of suicide 
ideation and suicide attempt among HIV-positive patients at 6–12 months 
post diagnosis: a longitudinal study. J Adv Nurs. 2019;75(3):573–84.

54. Wei W, Li X, Tu X, et al. Perceived social support, hopefulness, and emotional 
regulations as mediators of the relationship between enacted stigma and 
posttraumatic growth among children affected by parental HIV/AIDS in rural 
China. AIDS Care. 2016;28(sup1):99–105.

55. Zhang Y, Wu C, Yuan S, et al. Association of aggression and suicide behav-
iors: a school-based sample of rural Chinese adolescents. J Affect Disord. 
2018;239:295–302.

56. Beghi M, Butera E, Cerri CG, et al. Suicidal behaviour in older age: a systematic 
review of risk factors associated to suicide attempts and completed suicides. 
Neurosci Biobehav Rev. 2021;127:193–211.

57. Schönbrodt FD, Perugini M. At what sample size do correlations stabilize? J 
Res Pers. 2013;47(5):609–12. https://doi.org/10.1016/j.jrp.2013.05.009.

58. Liu X, Liu ZZ, Jia CX. Repeat self-harm among Chinese adolescents: 1-year 
incidence and psychosocial predictors. Soc Psychiatry Psychiatr Epidemiol. 
2021;56(11):1979–92.

59. Hao Y, Sun XH, Xia G, et al. Progress in HIV/AIDS prevention and treatment 
since implementing the Four frees and one Care AIDS policy in China. Chin J 
AIDS STD. 2014;20(04):228–32.

60. Zhang XQ. Nursing intervention on self-injury behavior and intention of AIDS 
patients in mandatory wards. Chin J DANG DAI HU SHI. 2010(06):51–3.

61. Glenn JJ, Werntz AJ, Slama SJK, et al. Suicide and self-injury-related implicit 
cognition: a large-scale examination and replication. J Abnorm Psychol. 
2017;126(2):199–211.

62. Huang X, Ribeiro JD, Franklin JC. The differences between individuals 
engaging in Nonsuicidal Self-Injury and suicide attempt are complex (vs. 
complicated or simple). Front Psychiatry. 2020;11:239.

63. Russell AE, Hemani G, Jones HJ, et al. An exploration of the genetic epide-
miology of non-suicidal self-harm and suicide attempt. BMC Psychiatry. 
2021;21(1):207.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.jrp.2013.05.009

	Self-injury and suicide among people living with HIV/AIDS in China: a systematic review and meta-analysis
	Abstract
	Background
	Method
	Search strategy
	Selection criteria and data extraction
	Quality assessment
	Statistical analysis

	Results
	Search results
	Characteristics of studies
	Pooled prevalence of suicide in PLWHA
	Influence factor of suicide in PLWHA
	Sensitivity analysis
	Publication bias

	Discussion
	Conclusions
	References


