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ABSTRACT

Background: In fact, people living with HIV are at a greater risk of mental health disorders. Based on lack of
necessary information in this area the present systematic review and meta-analysis study was conducted to
determine the magnitude of committed suicides among HIV/AIDS people as well as their associated factors in a
global setting.

Method: Firstly we registered the protocol of study in PROSPRO. Then the publications were searched in the 4
main databases from January 2000 to April 2022. After removing duplication and inappropriate studies we
applied inclusion and exclusion criteria. Finally 60 studies were included for analysis. Comprehensive meta-
analysis software were used for analyzing.

Results: After reviewing 60 articles published from January 2000 to April 2021 in 24 countries, the total prev-
alence rate of suicide among 61,904 patients was estimated at 0.249 (95 % CI, 0.2-0.306). Findings indicated
that the highest suicide prevalence was related to single patients estimated at 0.257 (95 % CI, 0.184-0.347). A
gender-based meta-analysis depicted that the prevalence of suicide/ suicidal ideation was higher among females
estimated at 0.22 (95 % CI, 0.15-0.29) compared with men at 0.17 (95 % CI, 0.11-0.23).

Conclusion: Health planners and policymakers should develop suicide-prevention strategies aimed at female
patients in younger age groups who live alone and are deprived of social support to effectively promote their self-
efficacy in successful management of the disease. Integrating mental health services into anti-retroviral therapy
for HIV/AIDS patients is also suggested in order to effectively design integrated programs for the management of
individuals living with HIV/AIDS.
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1. Introduction

The incidence of some diseases results in significant public health
concerns and brings about several cultural, socioeconomic and well-
being challenges which ultimately have negative impacts on the
mental health of the communication (Aryankhesal et al., 2022). Ac-
cording to a study by researchers at Penn State College of Medicine,
findings estimated that almost 38 million people live with human im-
munodeficiency virus (HIV) and acquired immune deficiency syndrome
(AIDS) worldwide who are more probable to commit a suicidal rather
than the general population (Kim et al., 2013). HIV/AIDS is a condition
that causes several disorders in the human immune system, leading to
numerous socioeconomic and cultural problems in societies, increasing
healthcare spending and causing serious mental disorders in patients
(World Health Organization, 2018). In fact, people living with HIV are at
a greater risk of mental health disorders and consequent suicide ideation
and attempt (Catalan et al., 2011). On the other hand, mental health
disorders are associated with an increased risk of HIV disease progres-
sion and failure to adherence to medical treatment, emphasizing on the
necessity for prioritizing mental health screenings in this population
(Alderete-Aguilar et al., 2017). Several studies found that most of the
patients living with HIV/AIDS encounter with higher rates of depres-
sion, stress, anxiety, and frustration particularly when they are hospi-
talized due to their disease (Alderete-Aguilar et al., 2017). Such mental
disorders make infected people’s life difficult and can lead to social
rejection (Troncoso and Conterno, 2015; Vega-Ramirez et al., 2015). In
addition, there has been a nearly 15 % increase in mental disorders and
substance use during the last decade (Kessler and Ustiin, 2004). A sys-
tematic review and meta-analysis conducted by Tsegay and Ayano
among young people with HIV/AIDS estimated the prevalence of sui-
cidal ideation and attempt at 24.38 % and 13.08 % respectively (Tsegay
and Ayano, 2020). Similarly, the findings of a cohort study of inner city
HIV-positive youth revealed that 21.6 % of infected individuals had
suicidal ideation (Martinez et al., 2009). Another research by Lee et al.
among HIV-infected adolescents in Northern Thailand reported the rate
of suicidal ideation to be 15.5 % (Lee et al., 2011).

Most of the mental health conditions are treatable and improvement
is possible at a relatively low cost. Thus, the integration of HIV medical
care and psychosocial support programs could be helpful in reducing
mental health concerns among infected people (Kabore et al., 2010).
Likewise, the most significant determinants of suicidal ideation among
HIV/AIDS patients were mentioned as treatment failure, substance use,
a past history of psychiatric disorder, lack of social support, serious
anxiety, comorbidity of depression, chronic pain and exhaustion (Bitew
et al., 2016; Duko et al., 2018; Amare et al., 2018; Anlay, 2019; Wang
et al., 2018; Shirey, 2013; Peng et al., 2010). Furthermore a case-control
study among individuals with HIV/AIDS in Nigeria affirmed that living
alone, having co-morbidity, being female, and unemployment were
among the main associated factors for suicidal ideation (Chikezie et al.,
2012). Risk factors including depression, poor social support, and
perceived HIV-related stigma were also approved as influencing factors
on suicidal ideation in the literature (Bitew et al., 2016; Egbe et al.,
2017; Gebremariam et al., 2017; Wonde et al., 2019; Bolakale et al.,
2016; Rukundo et al., 2016; Adeyemo et al., 2019). As the devastating
consequences of suicidal behaviors are not simply limited to infected
people and they cause serious mental and emotional sufferings for
family members as well as imposing significant costs to health systems,
thereby necessary attention should be paid to this worldwide public
health concern by health care and psychiatric institutes (Apter, 2012).

Despite the importance of the issue and the high prevalence of HIV/
AIDS reported worldwide, there is a scarcity of pooled evidence
regarding the rate of suicidal behavior among infected individuals. Lack
of necessary information causes major challenges for policymakers to
resolve the issue based on a scientific manner. Consequently the present
systematic review and meta-analysis study was conducted to determine
the magnitude of committed suicides among HIV/AIDS people as well as
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their associated factors in a global setting.
2. Methods
2.1. Registration and reporting

The systematic review was registered with. PROSPERO 2022
CRD42022333856 Available from: https://www.crd.york.ac.uk/prosp
ero/display_record.php?ID=CRD42022333856. The related methods
are in line with the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 (Moher et al.,
2009).

2.2. Data bases and search terms

A systematic review of main data bases including Embase, Scopus,
PubMed, and Web of Science was searched for original articles published
in English from January 2000 to April 2022 with the following search
terms: (Suicide [MeSH Terms]) AND ((((((CCCCCCC((((((Human Immuno-
deficiency Virus[Title]) OR (Human Immunodeficiency Viruses[Title]))
OR (Human T Cell Lymphotropic Virus Type III[Title])) OR (Human T-
Cell Lymphotropic Virus Type III[Title])) OR (Human T-Cell Leukemia
Virus Type III[Title])) OR (Human T Cell Leukemia Virus Type III
[Title])) OR (LAV-HTLV-III[Title])) OR (Lymphadenopathy-Associated
Virus[Title])) OR (Lymphadenopathy Associated Virus[Title])) OR
(Lymphadenopathy-Associated Viruses[Title])) OR (Human T Lympho-
tropic Virus Type III[Title])) OR (Human T-Lymphotropic Virus Type III
[Title])) OR (AIDS Virus[Title])) OR (AIDS Viruses[Title])) OR (Ac-
quired Immune Deficiency Syndrome Virus[Title])) OR (Acquired Im-
munodeficiency Syndrome Virus[Title])) OR (HTLV-III[Title])) OR (HIV
[Title])) OR (AIDS[Title])).

A total of 574 articles were retrieved from the initial search in
different electronic databases and additional ones. After removing the
duplicates, a total number of 327 articles remained for further review.
To check the data relevancy two independent researchers reviewed the
titles and abstracts independently leading to 125 articles. Then the full
texts of articles were deeply reviewed to confirm that the defined
eligibility criteria were met properly. Accordingly, studies which
incorporated data on prevalence of suicide in cancer patients or its de-
terminants were considered for further review. Conference abstracts
were also searched and the references of included articles were exam-
ined to be included as additional references. Finally, applying inclusion/
exclusion criteria resulted in 60 studies which included in this study
(Fig. 1).

2.3. Inclusion and exclusion criteria

Studies with quantitative data on prevalence suicide among HIV
patients and its determinants were included to find a set of articles based
on the research keywords. Different types of observational studies con-
taining cross-sectional, case-study, case-series, prospective, and cohort
were involved. Additionally articles published in English between
January 2000 and April 2021 were considered in the review (the reason
why we choose article from 2000 was to estimate the prevalence in new
century). Exclusion criteria were other types of studies including inter-
ventional studies, case-control, reviews, letter to the editor, books, re-
ports, and commentaries published in languages other than English and
performed on patients with cancers. Furthermore, studies with inade-
quate data on research questions, and those focusing on diagnosis or
therapeutic approaches, and medication therapies were not included in
the review.

2.4. Quality assessment

The Newcastle-Ottawa Scale (NOS) was used to assess the method-
ological quality of studies (Stang, 2010). The related checklist evaluates
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Fig. 1. Flow diagram of our review process (PRISMA).

the quality of studies along with dimensions including case definition,
selection of controls, comparability of cases and controls, and exposure/
outcome in three main sections of exposure/outcome ascertainment,
selection of study groups, and their comparability. Each study was
evaluated by two independent researchers; a study with score from 7 to
9, was mentioned as high quality, 4-6 as high risk, and 0-3 as very high
risk of bias. To achieve consensus in case of any discrepancy, consulting
with a third party was proposed. The lowest and highest NOS scores for
each of the evaluated articles could be in a range between 0 and 10, so
that an article with score below four was mentioned to have a low level
of quality.
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2.5. Data extraction

Two independent investigators used a data extraction form to enter
the data of included studies. The form contained information including
author’s name, publication date and country, data gathering tool, study
design, study population, sampling method, region based on WHO
classification, gender, age, time of suicide, marital status, risk of bias,
and the prevalence of suicide.
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2.6. Statistical analysis

The prevalence of suicide among people with HIV/AIDS was evalu-
ated by random-effects model. Data was combined with the forest plot.
The heterogeneity of preliminary studies was evaluated with I? test. In
addition, subgroup analysis was used to determine heterogeneity based
on different study settings and patients’ socio-demographic character-
istics. Meta-analysis was performed using Comprehensive Meta-Analysis
software.

3. Results

To report the findings of this review, the Preferred Reporting Items
for Systematic Reviews and Meta-analysis (PRISMA) guideline was used.
After reviewing 60 articles published from January 2000 to April 2021
in 24 countries, the total prevalence rate of suicide among 61,904 pa-
tients was estimated at 0.249 (95 % CI, 0.2-0.306) (Fig. 2).
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3.1. Meta-analysis based on countries, continents and WHO regions

Based on meta-analysis, 24 countries were identified among 60
studies. Among the countries, Switzerland and Greece had the lowest
prevalence of suicide among HIV/AIDS patients estimated at 0.01 (95 %
CI, 0.008-0.012) and 0.015 (95 % CI, 0.01-0.012) respectively.
Whereas, Iran and Nepal were reported to have the highest prevalence of
suicide among these patients [0.829 (95 % CI, 0.732-0.896) and 0.736
(95 % CI, 0.685-0.781) respectively]. Furthermore, meta-analysis based
on continents revealed that Asia had the highest prevalence of suicide
estimated at 0.371 (95 % CI, 0.271-0.482) (Table 1).

In terms of WHO regions, findings also indicated that the Region of
the Europe (EUR) had the lowest suicide rate at 0.074 (95 % CI,
0.015-0.298); while the highest prevalence rate of suicide was reported
for Eastern Mediterranean region (EMR) (Table 1).

3.2. Meta-analysis based on marital status

According to the study results, findings indicated that the highest
suicide prevalence was related to single patients estimated at 0.257 (95

Study name Statistics for each study
Event Lower Upper

rate limit limit Z-Value p-Value
Wei Wang, et al 2018 0.316 0.275 0.360 7.737- 0.000
Tyree, et al 2019 0.384 0.355 0.415 7.262- 0.000
Wang, et al 2018 0.456 0.411 0.501 1.899- 0.058
Wang, et al 2019 0.107 0.081 0.141 13.277- 0.000
Wu, etal 2015 310 0.247 0.380 5.025- 0.000
Zeng, et al 2018 1392 0.346 0.440 4.355- 0.000
Zewdu, et al 2021 0.082 0.059 0.113 13.484- 0.000
Shelton, et al 2006 889 0.774 0.949 4.80 0.000
Seb-Akahomen, et al 2018 0.132 0.102 0.168 12.914- 0.000
Wang, et al 2022 299 0.272 0.329 12.276- 0.000
Sarin, et al 2013 588 0.542 0.633 3.709 0.000
Schlebusch, et al 2012 0.240 0.192 0.295 8.052- 0.000
Sherr, et al 2008 315 0.283 0.348 10.070- 0.000
Shim, et al 2019 0.426 0.359 0.495 2.103- 0.035
Stephens, et al 2014 0.070 0.061 0.082 31.383- 0.000
Wonde, et al 2019 0.441 0.393 0.489 2.405- 0.016
Zietz, et al 2021 0.160 0.149 0.171 38.876- 0.000
Ferlatte, et al 2017 0.272 0.240 0.307 11.369- 0.000
Gielen, et al 2005 0.929 0.895 0.953 11.627 0.000
Goggin, et al 2000 0174 0.123 0.239 7.636- 0.000
Govender, et al 2012 0.414 0.340 0.493 2.144- 0.032
Haller, et al 2003 0.258 0.201 0.325 6.374- 0.000
Jin, et al 2006 0.786 0.598 0.900 2.821 0.005
Jin, et al 2013 0.431 0.365 0.500 1.954- 0.051
Jovet-Toledo, et al 2014 0.204 0.168 0.245 11.345- 0.000
Kalichman, et al 2000 0.257 0.185 0.345 4.938- 0.000
Kang, et al 2016 569 0.521 0615 2.81 0.005
Keiser, et al 2010 010 0.008 0.012 56.225- 0.000
Kinyanda, et al 2012 0.078 0.059 0.102 16.464- 0.000
Kelbert, et al 2020 393 0.344 0.444 4.056- 0.000
Knettel, et al 2020 130 0.090 0.184 9.041- 0.000
Badiee, et al 2012 0.403 0.379 0.428 7.597- 0.000
Bantjes, et al 2017 0.314 0.275 0.356 8.110- 0.000
Brown, et al 2021 0.021 0.016 0.027 26.496- 0.000
Egbe, et al 2017 0.058 0.046 0.073 22.437- 0.000
BI, et al 2021 0.250 0.215 0.287 11.245- 0.000
Amiya, et al 2014 0.736 0.685 0.781 8.111 0.000
Durham, et al 2020 0.033 0.029 0.038 49.516- 0.000
Anari, et al 2014 .829 0.732 0.896 5.385 0.000
Ceccon, et al 2014 509 0.432 0.586 0.236 0813
Cooperman, et al 2005 0.261 0.206 0.325 6.580- 0.000
Carrico, et al 2007 0.193 0179 0.208 30.463- 0.000
Mugisha, et al 2016 0.195 0.141 0.263 7.192- 0.000
Ogundipe, et al 2015 0.136 0.101 0.180 10.892- 0.000
Oladeiji, et al 2017 0.248 0.219 0.278 13.805- 0.000
Ophinni, et al 2020 0.233 0.155 0.333 4.678- 0.000
Peng, et al 2010 0.125 0.100 0.156 14.881- 0.000
Quinlivan, et al 2017 0.086 0.078 0.095 42.425- 0.000
Quintana-Ortiz, et al 2008 0.176 0.150 0.206 15.692- 0.000
Rodriguez, et al 2017 0.388 0.352 0.425 5.770- 0.000
Rodriguez, et al 2018 0.271 0.199 0.358 4.774- 0.000
ROK, et al 2003 0.443 0.365 0.523 1.390- 0.165
Rukundo, et al 2016 a 0.137 0.098 0.188 9.511- 0.000
Rukundo, et al b 2016 0.099 0.077 0.128 15.365- 0.000
PaBarlzo. etal 2017 0.015 0.010 0.021 22.027- 0.000
O'Donnell, et al 2016 0.294 0.244 0.349 6.781- 0.000
Mandell, at al 2019 0.214 0.175 0.259 10.127- 0.000
Lemsalu, et al 2017 0.383 0.349 0.417 6.584- 0.000
Liu, et al 2017 250 0.215 0.287 11.245- 0.000
Lo’pez, et al 2018 0.125 0.102 0.153 16.382- 0.000
249 0.200 0.306 7.604- 0.000

Event rate and 95% CI

.00 -0.50 0.00 0.50 1.

Favours A Favours B

Meta Analysis

Fig. 2. The forest plot of suicide in patients living with HIV/AIDS.
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Table 1
Meta-analysis based on countries, continents and WHO regions.
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Table 3
Meta-analysis based on type of suicide.

Sub-groups Effect size and 95 % interval Test of null (2-tail) Sub-groups Effect size and 95 % interval Test of null (2-tail)
Point Lower Upper Z-value P- Point Lower Upper Z-value P-
estimate limit limit value estimate limit limit value

Argentina 0.234 0.185 0.291 —7.876 0.000 Completed 0.730 0.516 0.873 2.091 0.037

Brazil 0.447 0.337 0.562 —0.904 0.366 suicide

Canada 0.687 0.063 0.986 0.443  0.658 Suicide attempt ~ 0.327 0.264 0.396 —4.698  0.000

China 0.356 0.299 0.418 —4.422 0.000 Suicide ideation 0.909 0.872 0.935 12.015 0.000

Ethiopia 0.211 0.031 0.692 -1.215 0.225

Georgia 0.070 0.061 0.082 —-31.383  0.000

Greece 0.015 0.010 0.021 —22.027  0.000 between suicide prevalence in HIV/AIDS patients and year of study

India 0.588 0.542 0.633 3709 0.000 publication (P-value<0.05); so that a unit of increase in the study year

Indonesia 0.233 0.155 0.333 —4.678 0.000 led to 0.014 it d di icid 1 Furth .

Iran 0.829 0732 0.896 5385  0.000 ed to 0. ‘ unl' ecreased in s'u1c1 e preva ence: j urthermore, an in-

Kenya 0.160 0.149 0.171 38876  0.000 verse relationship between patient’s age and suicide prevalence was

Korea 0.569 0.521 0.615 2.814  0.005 observed. It implied that a unit of increase in patients’ age led to 0.017

Nepal 0.736 0.685 0.781 8.111  0.000 unit of decrease in the suicide prevalence (Fig. 5).

Nigeria 0.129 0.062 0.250 —4.639 0.000

Peru 0.176 0.150 0.206 —15.692 0.000

Russia 0.383 0.349 0.417 —6.584  0.000 3.6. Meta-regression for quality assessment

South Africa 0.336 0.270 0.408 —4.289  0.000

South Korea 0.426 0.359 0.495 -2.103  0.035 . . .

Switzerland 0.010 0.008 0.012 _56.225  0.000 In case of quality assessment, more than half of the included studies

Taiwan 0.125 0.100 0.156 —~14.881  0.000 (n = 35) had high quality, while 13 studies were of medium quality and

Tanzania 0.130 0.090 0.184 —9.041  0.000 the rest were of low quality (Table 4).

Uganda 0.119 0.081 0.173 —9.068 0.000

United 0.315 0.283 0.348 -10.070  0.000

Kingdom 3.7. Publication bias

United States 0.237 0.155 0.343 —4.395 0.000

Africa 0.179 0.131 0.239 —8.170 0.000 5 o s .

Asia 0.371 0.271 0.482 _9.260  0.024 The r.esu¥ts of Egger s ste.itlstlc.al t.est showed thg P-value (2-tailed) of

Europe 0.075 0.009 0.418 2959  0.024 0.48, affirming no publication bias in the study (Fig. 6).

North America 0.254 0.168 0.365 —4.049 0.000

South America 0.339 0.223 0.478 —2.259 0.024 4. Discussion

AFR 0.179 0.131 0.239 —8.170 0.000

AMR 0.268 0.188 0.368 —4.267 0.000 i

EMR 0.829 0.732 0.896 5.385  0.000 4.1. Overview

EUR 0.074 0.015 0.298 —2.970 0.003

SEAR 0.331 0.058 0.800 —0.658 0510 This study was a global systematic review and meta-analysis con-

WPR 0.376 0.300 0.459 —2.904  0.004

% CI, 0.184-0.347) (Table 2). (See Table 3.)

3.3. Meta-analysis based on type of suicide

Study findings showed that out of 8809 committed suicides among
HIV/AIDS patients, 6 % (n = 529) had completed suicide, 17 % (n =
1498) had unsuccessful suicide and 77 % (n = 6782) had merely suicide
ideation (Fig. 3).

3.4. Meta-analysis based on gender

A gender-based meta-analysis depicted that the prevalence of sui-
cide/ suicidal ideation was higher among females estimated at 0.22 (95
% CI, 0.15-0.29) compared with men at 0.17 (95 % CI, 0.11-0.23)
(Fig. 4).
3.5. Meta-regression based on age and year of publication

A meta-regression affirmed a significant indirect relationship

Table 2
Meta-analysis based on marital status.

Sub-groups  Effect size and 95 % interval Test of null (2-Tail)
Point estimate ~ Lower limit ~ Upper limit ~ Z-value = P-value
Divorced 0.257 0.184 0.347 —4.842 0.000
Married 0.191 0.141 0.254 —7.700  0.000
Single 0.230 0.158 0.322 —5.098  0.000
Widowed 0.216 0.145 0.310 —5.190  0.000
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ducted to examine the prevalence rate of suicide and related factors
among patients living with HIV/AIDS. Results of this study estimated the
prevalence rate of suicide to be 24.9 %. Similarly, Necho et al. found that
the pooled prevalence of suicidal ideation among infected individuals
was 21.7 % which was nearly the same as prevalence rate reported at
24.38 % in a systematic review and meta-analysis by Tsegay and Ayano
(Tsegay and Ayano, 2020; Necho et al., 2020). Relatively, Mortier et al.
obtained a consistent result regarding the rate of suicidal thoughts
among infected college students (Mortier et al., 2018). However, the
reported rates were higher in studies conducted in African and Asian
countries compared to those in developed regions (Lee et al., 2011;
Ayano et al., 2019; Arseniou et al., 2014).

4.2. Major risk factors of suicide

Different socio-economic and cultural contexts could be regarded as
main reasons for such variations. In fact, socioeconomic status is often
associated with quality of life attributes in people living with HIV/AIDS
as well as their psychological health (Pellowski et al., 2013). Further-
more, lower levels of socioeconomic position, limited economic oppor-
tunities and homelessness might result in riskier health behaviors such
as substance use and risky sexual behaviors which potentially contribute
to HIV/AIDS infection (Kalichman et al., 2011; Buot et al., 2014; Latkin
et al., 2013). In addition, existing differences might be attributable to
the variations of cultural factors and perceived HIV-related stigma
among different countries (Institute of Medicine (US) Committee on
Pathophysiology and Prevention of Adolescent and Adult Suicide; SK
Goldsmith TC Pellmar AM Kleinman, et al. editors. Washington (DC):
National Academies Press (US), 2002). Therefore a unified religious
culture could act as a protective factor against suicidal ideation and
attempt among HIV/AIDS patients.
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Distribution of Suicide based on Type of Suicide

6%

= suicide ideation

= Suicide Attempt

Completed suicide

Fig. 3. Distribution of suicide based on type of suicide.

Male

Study name Statistics for each study Event rate and 95% CI
Event Lower  Upper
rate limit limit  ZValue p-Value
1.000 .314 73 .359 7.607- .000 )
.000 94 .362 .427 6.182- .000 [ ]
.000 .107 81 41 13.277- .000 [ ]
000 .310 47 80 5.025- 00 L g
.000 9 . .949 4.802 -
.000 .300 7 .330  11.751- [ )
.000 .013 .029  10.467- P
.000 D42 .057  19.154- >
.000 .211 .283 .643- <@
.000 .130 146 29.021- [ )
.000 2 307 11.369- (J
.000 .174 3 .239 .636- [ ]
.000 .306 .411 .481- -
.000 0 .027 .108- 3
.000 .011 14 49.521- ‘
.000 .030 .069 .689-
.000 3 431 .640- ®
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Fig. 4. Meta-analysis based on gender.

4.3. Minor risk factors

A suicide prevalence rate has also revealed significant differences
based on the measurement tool, sample size, and year of publication.
Living in impoverished urban areas of Asia has also been found to have
significant association with suicide prevalence rate (Buot et al., 2014).
Based on the level of poverty and unemployment, undesirable housing
condition and violence rates in study regions, there were divergent
trends in suicide prevalence among infected individuals (Latkin et al.,
2013).

4.4. Gender and marital status

Our study also showed that factors such as being female, being
divorced, being single, and being in older age groups were among the
main determinants of committing suicide in HIV patients (Bitew et al.,
2016; Wonde et al., 2019). In fact, women with adequate social support
revealed lower rates of suicide compared to men and those having to
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cope with psychological burden of the disease with no family support
(Bitew et al., 2016; Rukundo et al., 2016; Adeyemo et al., 2019). These
findings were affirmed in similar studies and highlighted the fact that
female patients with poor social support face with several challenges in
coping with HIV/AIDS as a chronic disease and feel hopeless associating
with an increased risk of suicidal ideation (Abram et al., 1971; Hong
et al., 2007; Lari et al., 2014; Paone et al., 1999). Higher risks of suicide
among female patients might be due to their higher level of psycho-
logical distress and emotional vulnerability (The United Nations Chil-
dren’s Fund (UNICEF), 2012; Nishigaya, 2002). The effects of poor
social support, socio-economic pressures and partner relationship
problems were also confirmed in the literature (Schlebusch, 2005;
Schlebusch and Vawda, 2010; Lishman, 2005; Kelly et al., 1998).

4.5. Other risk factors

In line with our research findings, Perry et al. found a significant
inverse relationship between patients’ age and rate of suicidal behavior;
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Fig. 5. Meta-regression based on Age.

Table 4
Meta-analysis based on quality of studies.

Sub- Number Effect size and 95 % interval Test of null (2-
groups studies tail)
Point Lower Upper Z-value P-
estimate limit limit value
High 35 0.274 0.191 0.375 —4.107  0.000
Low 12 0.196 0.119 0.307 —4.626  0.000
Medium 13 0.243 0.179 0.322 -5.726  0.000

so that younger HIV-infected individuals encounter with more stressful
situations, financial challenges, and other psychosocial disorders which
potentially serve to increased susceptibility to suicidal ideation (Schle-
busch, 2005; Schlebusch and Vawda, 2010; Wasserman and Wasserman,
2009; Joe et al., 2008; Ackermann and de Klerk, 2002; Rose-Innes,
2006). Furthermore, limited job opportunities, abuse in the workplace,
and poverty had significant negative impacts on young infected persons
and therefore had the potential to increase their risk for suicidal ideation
and attempt (Schlebusch, 2005). Finally, suicide rate was reported to be
relatively lower in recently published articles. The probable reason
might be the reducing stigma and raising awareness about mental health
issues directing the community towards appropriate activities in pre-
venting suicide attempts (Necho et al., 2020). Similarly, Ruffieux et al.
reported a substantially decreased in suicide rates among people living
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with HIV in the last three decades (Ruffieux et al., 2019). In an analysis
of 40 studies of impact of HIV on suicide, some other factors including
availability of treatment, taking antiretroviral therapy, and decreased
HIV-related stigma were also mentioned as associated factors with
reducing trend of suicide rate among HIV\AIDS patients (Wisnousky
et al., 2021).

Our study has a number of limitations. First, our review included the
studies which have been published in English which might possibly
disregard some of the relevant researches. Second, we did not evaluate
the effects of psychological disorders such as anxiety, stress, depression
and perceived HIV-related stigma on the prevalence of suicide among
infected persons. Furthermore we did not consider the potential con-
founding role of medical comorbidities, socioeconomic factors and un-
healthy life-style as associated factors for increased risk of suicide.

5. Conclusion

The results of this systematic review and meta-analysis on suicide
prevalence and related factors among HIV/AIDS patients have potential
implications for key, evidence-based decision making. Based on find-
ings, health planners and policymakers should develop suicide-
prevention strategies aimed at female patients in younger age groups
who live alone and are deprived of social support to effectively promote
their self-efficacy in successful management of the disease. Integrating
mental health services into anti-retroviral therapy for HIV/AIDS patients
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is also suggested in order to effectively design integrated programs for
the management of individuals living with HIV/AIDS.
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