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Abstract
Persons living with HIV (PWH) are at elevated risk for suicide. We conducted a systematic literature review following 
PRISMA-P guidelines to examine risk factors associated with suicide as a cause of morbidity among PWH. We searched 
six electronic databases using search terms (suicide, suicide attempt, self-harm, self-injurious behavior, HIV, AIDS, PWH). 
We focused on factors that were specific to HIV infection (CD4 count, HIV-1 RNA, and antiretroviral therapy [ART]). The 
initial search yielded N = 2657 studies. Eligible studies included suicide as an outcome, quantitative study design, and pub-
lication in peer-reviewed journals from 1996 through 2020. Fourteen studies met inclusion criteria. PWH share risk factors 
for suicide found in the general population: psychiatric illness, previous suicide attempt, drug and alcohol misuse. PWH also 
have HIV-specific risk factors for suicide. HIV diagnosis in the past two years and transmission related to injection drug use 
were associated with increased risk; HIV-1 RNA, ART, and AIDS-defining illness were not.

Keywords HIV · Mental health · Suicide · Systematic review

Resumen
Las personas viviendo con VIH (PVV) tienen riesgo elevado de suicidio. Realizamos un examen sistemático de la bib-
liografía, siguiendo las pautas PRISMA-P para examinar los factores de riesgo asociados con suicidio como la causa de 
morbilidad entre PVV. Realizamos búsquedas en seis bases de datos electrónicas mediante el uso de términos de búsqueda 
(suicidio, intento de suicidio, autolesiones, comportamiento autolesivo, VIH, AIDS). Nos hemos centrado en factores que 
eran específicos de la infección por VIH (recuento de CD4, ARN del VIH-1 y la terapia antirretroviral). La búsqueda inicial 
arrojó N = 2657 estudios. Los estudios seleccionados según criterio incluyeron muerte por suicidio, que el diseño del estudio 
fuera cuantitativo, y la publicación haya sido entre 1996 y 2020. 14 estudios cumplieron estos criterios de inclusión para el 
estudio. PVV comparten los mismos factores de riesgo de suicidio que se encuentran en la población general: enfermedad 
psiquiátrica, intento previo de suicidio, abuso de drogas y alcohol. PVV también poseen factores de riesgo de suicidio pro-
pios del VIH. El diagnóstico de VIH en los últimos dos años y la transmisión relacionada con el uso de drogas inyectables 
se asociaron con un mayor riesgo; mientras que el ARN del VIH-1, la terapia antirretroviral y las enfermedades definidas 
del SIDA no fueron asociadas con un mayor riesgo de suicidio.

Palabras Clave VIH · Salud mental · Suicidio · Revisión sistemática

Introduction

Persons living with HIV (PWH) are at elevated risk for sui-
cide compared to the general population [1–6]. This risk 
was highest before the development of antiretroviral ther-
apy (ART) [3, 7–9]. The introduction and advances of ART 
were instrumental in the transition of HIV from a terminal 
diagnosis to a manageable chronic disease [1, 4, 9] and the 
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attendant decline in the rates of suicide [1–5]. Despite these 
advances, the risk of suicide remains 3–9 times higher for 
PWH than for the general population [1–5]. The rate of sui-
cide among PWH is high even when compared to individu-
als living with other chronic conditions such as cancer or 
cardiovascular disease [10].

Persistently elevated rates are likely attributable to a 
constellation of risk factors among PWH. First, well-estab-
lished risk factors for suicide are prevalent among PWH and 
include psychiatric illness, substance misuse, chronic illness, 
and discrimination based on sexual orientation or gender 
identity [11, 12]. These factors are interrelated, and their 
associations with suicide are complex. For example, psychi-
atric illness and substance misuse may precede a diagnosis 
of HIV or may be precipitated when a person receives a 
diagnosis. Additionally, multimorbidity is the norm among 
PWH [13] and results in poor health outcomes and a height-
ened risk of suicide. Risk factors specific to HIV may also 
contribute to the risk of suicide, including chronic inflam-
mation, alterations to the central nervous system (CNS), and 
disease severity [14, 15]. Environmental stressors, persis-
tent social stigma, and isolation experienced by PWH may 
amplify the risk of suicide [12, 16]. Lastly, improved longev-
ity and the subsequent aging of PWH adds complexity with 
age-related chronic illnesses, declines in functional status, 
and ruptured social connectedness [17].

Given the persistently elevated rates of suicide in this 
population over time and the various potential stressors con-
tributing to these elevated rates, we seek to clarify risk fac-
tors for suicide among PWH. A broad understanding of risk 
factors can inform behavioral health screenings among PWH 
and help tailor existing suicide prevention and harm reduc-
tion programs for this at-risk population. Thus, the goals for 
this systematic review are to (1) identify key risk factors for 
suicide among PWH, including those specific to HIV infec-
tion: CD4 count, HIV-1 RNA, and ART; and to (2) identify 
gaps in the literature, provide recommendations for future 
research and offer suggestions for best practices within the 
limits of our study findings.

Methods

Protocol

We followed the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses Protocols (PRISMA-P) guide-
lines in conducting this review [18].

Eligibility Criteria

Eligibility criteria included (1) death by suicide as an out-
come, (2) study population that included individuals with 

HIV, (3) study population aged 18 years or older, (4) quan-
titative study design that examined the association between 
risk factors and suicide, and (5) publication in English lan-
guage, peer-reviewed journals from 01/01/1996 through 
10/01/2020, corresponding to the introduction of ART.

Information Sources and Search Strategy

A research and data librarian assisted with the search strat-
egy to ensure a comprehensive approach. We searched six 
electronic databases: Medline, EMBASE, PsycINFO, Web 
of Science, Scopus, and CINAHL. Search terms included 
(suicide, suicide attempt, self-harm, self-injurious behavior, 
HIV, AIDS, PWH). While the study was limited to suicide, 
we used broader search terms to ensure all relevant studies 
were identified. Additional information regarding specific 
search terms pertinent to each database is provided in Online 
Appendix 1.

Study Selection and Data Extraction

Duplicate studies were removed, and unique studies were 
uploaded to Covidence Systematic Review Software [19]. 
Titles and abstracts were screened for inclusion (AS). Three 
independent reviewers (AS, JW, SB) performed full-text 
reviews and extracted data from the articles that met inclu-
sion criteria. The following data elements were extracted: 
(1) bibliographical information; (2) study and sample char-
acteristics (sample size, study design, sex, age, country) and; 
(3) risk factors categorized into seven domains: (3a) demo-
graphic (e.g., age, sex, race/ethnicity); (3b) mental health 
(e.g., psychiatric illness, previous suicide attempts); (3c) 
physical health (e.g., chronic illnesses, chronic pain); (3d) 
substance use (e.g., injection drug use (IDU), illicit drug 
use, alcohol use, tobacco use); (3e) psychotropic medica-
tions (e.g., antidepressants, anxiolytics, antipsychotics); (3f) 
psychosocial factors (e.g., education, marital status); and 
(3g) HIV-specific risk factors (e.g., CD4 count, HIV-1 RNA, 
ART, AIDS-defining illness). These domains (3a–3f) were 
based on broad categories of risk factors frequently included 
in the suicide literature [20]. The addition of HIV-specific 
risk factors (3g) accounted for risk factors pertinent to this 
population.

Risk of Bias

The overall risk of bias in each study was assessed using the 
Newcastle–Ottawa Scale for assessing the quality of obser-
vational studies [21]. The scale ascertains bias in participant 
selection, comparability of participants, and identification 
of exposure and outcome. Although included studies were 
constrained by limitations in available data, they were of 
good quality (Table 2).
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Synthesis of Results

Due to heterogeneity in the study designs, inconsistency in 
the operationalization of risk factors, and diversity of risk 
factors included in the studies, a meta-analysis was not fea-
sible. Therefore, we conducted a narrative synthesis of the 
results.

Results

The initial search yielded 2657 manuscripts after the 
removal of duplicates. Title and abstract screening excluded 
2573 studies. Of the 84 studies proceeding to the full-text 

review, 14 studies met the inclusion criteria (Fig. 1). These 
14 studies included N = 287,094 PWH, of whom 27,781 died 
during the study period, including 1356 by suicide. Studies 
that met inclusion criteria are further detailed in Table 1.

Study Characteristics

Studies included an average of 14 years of follow-up. Thir-
teen studies ascertained deaths from national systems of 
vital statistics [1–6, 22–27]. One study used medical chart 
review [28]. Five studies incorporated Coding of Death in 
HIV (CoDe) [6, 24, 27–29], a standardized method to iden-
tify the underlying cause of death among individuals with 
HIV [30].

Records iden�fied through database 
search 

(N = 3,957)

Duplicates Removed 
(N = 1,299) 

Titles assessed for eligibility 
(N = 2,657) 

Titles excluded 
 (N = 2,388) 

Abstracts assessed for eligibility 
(N = 269) 

Abstracts excluded 
(N = 185) 

Full text assessed for eligibility 
(N = 84) 

Studies included for review  
 (N = 14) 

Full-text ar�cles excluded 
(N =70) 

35 Suicide not primary outcome  
20 Study design 
   5 Homicide 
   5 Study popula�on  
   5 Outside �meframe 

Fig. 1  PRISMA flow diagram
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Nine of the fourteen studies used longitudinal HIV 
cohorts: the HAART Observational Medical and Evalu-
ation (HOMER) cohort [22], the French multicenter 
Dat'AIDS cohort [1], the Australian HIV Observational 
Database (AHOD) [27], the Johns Hopkins HIV Clinical 
Cohort [23], the Swiss HIV Cohort Study (Swiss Cohort) 
[3, 4], the Antiretroviral Therapy Cohort Collaboration 
(ART-CC) (a cross-cohort collaboration of HIV stud-
ies in Europe and North America) [24, 29], and a cohort 
obtained from the National Center for Global Health and 
Medicine (NCGM), Tokyo [28]. The Swiss Cohort and 
ART-CC were each used in two studies. Keiser et al. and 
Ruffieux et al. followed individuals in the Swiss Cohort 
from 1988 to 2008 and from 1988 to 2017, respectively 
[3, 4]. ART-CC et al. aggregated data from 13 cohorts 
from 1996–2006. Pettit et al. expanded the study popula-
tion to include 19 cohorts from 1996–2014 [24, 29]. To 
reduce duplication, only the Ruffieux et al. (2009–2017) 
and Pettit et al. (1996–2014) articles were included. The 
remaining five studies used data from HIV case surveil-
lance systems [5, 6, 25, 26] or electronic health records 
(EHR) from national health care registries linked to vital 
statistics [2].

Half of the studies were based in European countries 
(N = 7) [1–6, 25]. The remaining studies were conducted 
in North America (N = 3) [22, 23, 26], Australia (N = 1) 
[27], and Japan (N = 1) [28]. Two studies were cross-cohort 
analyses that included data from both North America and 
Europe [24, 29].

No study incorporated risk factors from all seven domains 
of interest. These domains included demographic character-
istics (14/14 studies); substance use (14/14); HIV-specific 
risk factors (12/14); physical health (8/14); psychosocial 
risk factors (8/14); mental health (5/14); and psychotropic 
medications (3/14). A list of risk factors within each of the 
domains is detailed in Table 2.

Statistical methods used to assess associations between 
risk factors and suicide included Cox proportional hazards 
models [4–6, 22–25, 28, 29], Poisson models [3, 24–26], and 
conditional or unconditional logistic regression [1–4, 22, 
27, 29]. Studies also compared rates of suicide among PWH 
to those among the general population using standardized 
mortality ratios (SMRs) [3–6, 25, 26, 28].

Rate of Suicide

Suicide accounted for 2.6–8.5% of total deaths among PWH 
[3, 5, 6, 22, 24–29]. The rate of suicide varied from 2.9 to 
112 deaths per 100,000 individuals and declined over time 
[1, 3–6, 22–25, 28, 29]. The steepest decline in suicide was 
seen after effective ART became readily available (1996) 
[4]. Suicide was elevated among PWH compared to the Ta
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Table 2  Risk factors considered in studies included in the systematic review

Domains Included covariates Unadjusted Adjusted

1. Demographics Sex Male/Female reference
RR = 1.83 (0.96–3.47) [1]

Female/Male reference
aHR = 0.56 (0.25–1.28) [24]
aHR = 0.62 (0.26–1.48) [4]
aRR = 0.78 (0.42–1.45) [3]
OR = 0.21 (0.07–0.67) [26]
Transgender Woman OR = 0.78 

(0.29–2.11) [26]
Age HR = 0.93 (0.90–0.95) [22]

RR = 0.99 (0.97–1.02) [1]
Per 10 yr increase aHR = 1.17 

(0.85–1.60) [4]
Per 10 yr increase aHR = 1.32 

(1.00–1.76) [24]
Per 10 yr increase aRR = 1.27 

(0.97–1.66) [3]
Country of birth/citizenship France RR = 3.50 (1.44–8.50) [1] Origin Swiss (1996–2008) aRR = 2.70 

(1.07–6.80) [3]
Origin Swiss (2009–2017) aHR = 1.23 

(0.63–2.38) [4]
2. Mental health Previous Suicide Attempt RR = 10.27 (3.72–28.35) [1]

OR = 2.73 (0.70–10.69) [27]
aRR = 5.93 (1.58–22.24) [1]

Hx of Anxiety Disorder RR = 2.60 (1.46–4.62) [1]
Hx of Bipolar Disorder RR = 2.89 (0.56–14.91) [1]
Hx of Depressive Disorder RR = 7.08 (3.71–13.50) [1] aRR = 3.76 (1.49–9.50) [1]
Hx of MDD/Anxiety OR = 1.87 (0.67–5.25) [27]
Hx of Schizophrenia RR = 4.40 (1.50–12.91) [1]
Hx of Psychiatric illness IRR = 18.72 (10.42–33.65) [2] aIRR = 11.32 (6.26–20.48) [2]
Psychiatric Treatment aHR = 2.42 (1.32–4.43) [4]

aRR = 3.21 (1.64–6.27) [3]
Neurocognitive Impairment OR = 0.84 (0.22–3.26) [27]

3. Psychotropic medications Hx Psychotropic Medication RR = 13.27 (6.18–28.51) [1]
OR = 1.76 (0.61–5.08) [27]

aRR = 6.37 (2.56–15.85) [1]

Recent Psychotropic Medication OR = 2.47 (0.95–6.41) [27]
Antidepressants RR = 9.55 (4.44–20.55) [1]
Anxioltyics RR = 8.72 (4.21–18.05) [1]
Antipsychotics RR = 5.11 (2.04–12.79) [1]

4. Substance use History IDU HR = 5.86 (2.96–11.60) [22] aHR = 2.09 (1.03–4.23) [24]
aHR = 2.65 (1.09–6.42) [4]
aHR = 3.95 (1.99–7.86) [22]
aHR = 6.50 (1.51–28.03)[23]
aRR = 1.58 (0.88–2.87) [3]
aRR = 1.65 (0.5–5.38) [1]

Active drug use RR = 3.54 (1.63–7.67) [1]
OR = 2.35 (0.64–8.70) [27]

aRR = 3.29 (1.10–9.85) [1]

ETOH Current  > 20 g/day RR = 4.33 (2.27–8.27) [1]
High Etoh OR = 2.31 (0.46–11.54) 

[27]

 > 20 g/day aRR = 3.56(1.43–8.88) [1]

Smoking Current RR = 1.56 (0.88–2.77) [1]
OR = 0.76 (0.20–2.87) [27]

5. Physical health HCV Serology RR = 1.59 (0.80–3.18) [1]
Inpatient Hospitalizations IRR = 12.47 (8.21–18.93) [2] aIRR = 5.90 (3.63–9.58) [2]
Outpatient services only IRR = 3.71 (1.74–7.88) [2] aIRR = 1.33 (0.57–3.12) [2]
Hospitalization < 1 year IRR = 14.96 (9.04–24.74) [2] aIRR = 8.53 (4.82–15.09) [2]
Hospitalization > 1 year IRR = 5.27 (3.09–9.00) [2] aIRR = 1.78 (0.97–3.28) [2]
 > 3 Hospital Contacts IRR = 14.68 (8.24–26.19) [2] aIRR = 6.07 (3.02–12.18) [2]
Chronic Pain OR = 2.68 (0.74–9.68) [27]
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general population, with SMRs ranging from 2.1 to 9.6 [4–6, 
25, 28]. SMRs were calculated using national [3, 4, 6, 28] or 
regional [5, 25, 26] reference populations.

Domain 1: Demographics

Sex

Study participants were predominately male (66–96%) [1, 
3–6, 22–26, 28, 29]. Two studies excluded females due to 
insufficient sample size [2, 27]. Four studies adjusted for sex 

RR risk ratio, aRR adjusted risk ratio, HR hazard ratio, aHR adjusted hazard ratio, OR odds ratio, aOR adjusted odds ratio, IRR incident rate ratio, 
aIRR adjusted incident rate ratio
Not included: Aldaz et al., Croxford et al., Fontela et al., & Nishijima et al.

Table 2  (continued)

Domains Included covariates Unadjusted Adjusted

6. HIV-specific Recent CD4 HR = 0.77 (0.70–0.85) [22]
per 50 cells/mm3 increase RR = 0.95 

(0.91–1.00) [1]
 >  = 500 cells/mm3 OR = 0.25 

(0.07–0.87) [27]

per 100 cells/mm3 decrease aHR = 0.81 
(0.67–0.99) [24]

per 100 cells/mm3 increase aRR = 0.89 
(0.81–0.98) [3]

 >  = 500 cells/mm3 aOR = 0.15 
(0.03–0.70) [27]

CD4 Nadir RR = 1.01 (0.94–1.09) [1]

Recent VL HR = 3.14 (2.54–3.87) [22]
 < 200 copies/ml RR = 0.63 (0.35–

1.13) [1]
 > 400 copies/ml RR = 1.63 (0.61–

4.36) [27]

 ≥ 5 log copies aHR = 0.80 (0.43–1.48) 
[24]

Adherence > 95% HR = 0.16 (0.10–0.27) [22]

Efavirenz RR = 1.68 (0.63–4.49) [1]
HR = 3.01 (1.37–6.54) [22]
OR = 3.78 (0.96–14.87) [27]

ART Therapy RR = 0.73 (0.35–1.56) [1]

ART CPE scores > study median OR = 1.74 (0.68–4.48) [27]

Transmission Group Heterosexual RR = 0.58 (0.33–1.04) 
[1]

MSM RR = 1.29 (0.73–2.29) [1]

MSM aHR = 1.82 (0.8–4.16) [4]

Diagnosis < 2 years IRR = 13.70 (7.61–24.70) [2] aIRR = 8.10 (4.21–15.61) [2]

Diagnosis 2–5 years IRR = 12.35 (6.62–23.03) [2] aIRR = 4.38 (2.12–9.04) [2]

Diagnosis > 5 years IRR = 3.83 (1.87–7.82) [2] aIRR = 1.35 (0.60–3.05) [2]

AIDS Defining Illness No AIDS defining illness HR = 4.90 
(1.79–13.39) [22]

RR = 1.19 (0.66–2.14) [1]
OR = 0.29 (0.06–1.34) [27]

No AIDS defining illness aHR = 4.45 
(1.62–12.25) [22]

aHR = 1.32 (0.61–2.83) [24]
aHR = 1.14 (0.78–1.67) [29]

CDC Clinical Stage (reference C) CDC stage B aHR = 0.35 (0.16–0.81) 
[4]

CDC stage A aHR = 0.55 (0.28–1.06) 
[4]

CDC stage B aRR = 0.61 (0.26–1.44) 
[3]

CDC stage A aRR = 0.62 (0.31–1.23) 
[3]

7. Psychosocial Living alone RR = 2.01 (1.10–3.66) [1]
OR = 3.26 (1.06–10.07) [27]

aOR = 4.66 (1.59–13.68) [27]

Having children RR = 0.47 (0.25–0.90) [1] aRR = 0.26 (0.10–0.70) [1]
Unemployed OR = 5.86 (1.69–20.37) [27] aOR = 14.25 (1.49–136.17) [27]
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and age in SMRs [5, 6, 25, 28]; two studies controlled for 
sex in fully adjusted models but did not present associations 
[24, 29]. In one study, women were diagnosed with HIV at 
a younger age than men (median of 32 vs. 36 years). Women 
in this study were predominately from sub-Saharan Africa 
with reported heterosexual transmission, while men were 
predominantly born in the UK with transmission reported 
from sex with other men [6]. Only one study observed a 
lower risk of suicide among females [26]. Otherwise, sex 
was not associated with suicide, possibly due to limitations 
related to power [1, 3, 4, 22].

Age

Six studies reported age-related metrics related to suicide. 
The median age of individuals at entry into the cohort ranged 
from 32 to 47 years [3, 4, 6, 22–29]. Median age at suicide 
ranged from 34 to 42 years [3, 4, 6, 22]; two reported a mean 
age at suicide of 41.4 (± 1.5) [27] and 44.9 (± 9.3) years 
[1]. Younger age was positively associated with suicide in 
unadjusted models [22], but no association was observed 
between age and suicide in fully adjusted models [1, 3, 4].

Race/Ethnicity

Three North American studies included race and/or ethnic-
ity [22, 23, 26]; eight European studies reported citizenship 
or country of origin [1–6, 25]. Three studies did not report 
race, ethnicity, or citizenship [24, 27, 29]. Two U.S.-based 
studies adjusted for race but did not report the association 
[23, 26]. Indigenous peoples were included in a study based 
in British Columbia [22]. Although Indigenous peoples did 
not appear to be at elevated risk for suicide, the small sample 
size limited the ability of this study to detect an association. 
Indigenous peoples represented 20% of suicide decedents 
(N = 16) and 11% of the study population (N = 489) [22]. 
In European studies, 11 to 40% of the study population was 
born abroad or was a citizen of another country [1–6, 25]. 
These populations displayed either no difference [4] or a 
reduced risk of suicide relative to those born in the country 
of interest [3, 6].

Domain 2: Mental Health

Mental health comorbidity was assessed in different ways: a 
previous suicide attempt [1, 3, 27], specific psychiatric ill-
nesses [1–3, 27], past psychiatric treatment history [4], and 
neurocognitive impairment [27]. Mental health comorbidi-
ties were primarily identified by chart review and ICD-9/10 
diagnostic codes [1, 3, 4, 27]. One study used ICD-9/10 
codes alone to identify comorbidities from medical records 
[2].

Prior suicide attempts were documented in 22 to 35% 
of suicide decedents [1, 3, 27] and were associated with a 
substantial increase in the risk of suicide (adjusted relative 
risk [aRR] = 5.93, 95% confidence interval [CI] 1.58–22.24) 
[1]. Among suicide decedents, the prevalence of psychiatric 
comorbidities was high and included depressive disorders 
(60–64%), anxiety (25–41%), and schizophrenia (11–13%) 
[1, 3]. Psychiatric comorbidities were associated with an 
increased risk of suicide in unadjusted models [1, 2, 27]. 
A history of depressive disorder was the only psychiatric 
comorbidity included in adjusted models and was associ-
ated with an increased risk of suicide (aRR 3.76, 95% CI 
1.49–9.50) [1].

Domain 3: Psychotropic Medications

The use of psychotropic medications (e.g., antidepressants, 
anxiolytics, antipsychotics) was prevalent among suicide 
decedents (48–63%) [1, 3, 27]. Individuals with a recent 
prescription for psychotropic medication were six times as 
likely to die by suicide compared to individuals without 
(aRR = 6.37, 95% CI 2.56–15.85) [1].

Domain 4: Substance Use

A history of injection drug use (IDU) was addressed in 13 
studies [1, 3–6, 22–29]. In ten studies, historical IDU was 
identified from the route of transmission at diagnosis [3–6, 
22–26, 29]. A history of IDU was strongly associated with 
suicide [3–6, 22–29]. Current illicit drug use was considered 
in two studies with a prevalence of 12–16% [1, 27]. The rela-
tive risk of suicide was three times higher among individu-
als with current drug use (aRR = 3.29, 95% CI 1.10–9.85) 
compared to those without current drug use [1]. Elevated 
daily alcohol consumption (> 20 g/day) was more prevalent 
among suicide decedents than among controls (31% vs. 13%, 
respectively, χ2 P = 0.01) [1]. Elevated alcohol consump-
tion increased the risk of suicide, even after accounting for 
current drug use (aRR = 3.56, 95% CI 1.43–8.88) [1]. No 
relationship was observed between current smoking and 
suicide [1, 27].

Domain 5: Physical Health

Hepatitis C Virus (HCV)

HCV frequently co-occurs with psychiatric illness and sub-
stance misuse and has been associated with an increased 
risk of suicide in the general population [31, 32]. Within 
the reviewed studies, HCV was common among PWH with 
a history of IDU (71.4–93.7%) [1, 22]. One study examined 
the association between HCV and suicide, with no signifi-
cant association reported [1].
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Physical Health Comorbidities

Physical health comorbidities were generally not considered 
in the reviewed studies. Measures of physical health were 
limited to health services utilization as a proxy for mor-
bidity [2]. Compared to individuals without HIV, Jia et al. 
observed an increase in risk of suicide among PWH with 
more frequent health care utilization, including inpatient 
hospitalization (adjusted incidence rate ratio [aIRR] = 5.9, 
95% CI 3.63–9.58) [2], hospitalization in the past year 
(aIRR = 8.53, 95% CI 4.82–15.09) [2], and frequent hospi-
talization (aIRR = 6.07, 95% CI 3.02–12.18) [2].

Domain 6: HIV‑Specific Risk Factors

All studies included at least one HIV-specific risk factor: 
ART, presence of an AIDS-defining illness, CD4 count, 
HIV-1 RNA, mode of transmission of HIV, and/or time since 
diagnosis of HIV.

ART Use and Adherence

The association between ART use and suicide was examined 
in three of the 14 studies reviewed [1, 22, 27]. Three addi-
tional studies stratified the analysis by three time periods 
(i.e., pre-combination therapy (< 1997), early combination 
therapy (1996–2008), and current treatment era (2009–2018) 
but not by individual ART use [3, 4, 25]. Most individu-
als included in these studies were on some form of ART 
(86–100%) [1, 22, 25, 27]. ART was not associated with 
suicide in unadjusted analyses (relative risk [RR] = 0.73, 
95% CI 0.35–1.56) [1]. The association was not explored in 
fully adjusted models [22, 27].

Reduced ART adherence (< 95%) was common among 
suicide decedents versus comparators (77% vs. 37%). ART 
adherence (≥ 95%) was associated with a reduction in the 
risk of suicide in unadjusted models (HR 0.16, 95% CI 
0.10–0.27) [22]. Efavirenz (EFV)—a nucleoside reverse 
transcriptase inhibitor (NNRTI) with known adverse psy-
chiatric side effects [33, 34]—was included in unadjusted 
analyses in three studies with mixed findings [1, 22, 27]. 
Two studies did not find an association [1, 27]. Gurm et al. 
observed an increase in risk in univariate analysis (hazard 
ratio [HR] = 3.01, 95% CI 1.37–6.54) [22]. However, the 
small number of individuals receiving EFV precluded exam-
ining the association in fully adjusted models.

AIDS‑Defining Illnesses

AIDS-defining illnesses were documented in 13.7–35.5% 
of PWH [1, 3, 4, 22, 24, 25, 27, 29] and were not associated 
with an increased risk of suicide [1, 3, 4, 22, 24, 27, 29]. 
Gurm et al., however, observed an increased risk of suicide 

among individuals who never experienced an AIDS-defining 
illness (HR = 4.90, 95% CI 1.79–13.39) [22], as did Nishi-
jima et al. (SMR 3.24, 95% CI 1.54–4.94) [28].

CD4 Count/HIV‑1 RNA

Nine of the 14 studies included a measure of CD4 count 
assessed at baseline [3, 4, 6, 22–24, 28], nadir [1, 22, 28], 
and/or proximal to the date of suicide death [1, 3, 4, 22, 23, 
27]. Six studies reported HIV-1 RNA measured at baseline 
[23, 28] and proximal to the date of death [1, 22, 24, 27, 28].

Associations between CD4 count/HIV-1 RNA and suicide 
were mixed. In some studies, high CD4 counts proximal to 
the date of death were associated with a lower risk of suicide 
in unadjusted [3, 22, 27] and adjusted models [27]. Other 
studies found no association between recent low CD4 counts 
and suicide [1]. One study found that a recent decrease in 
CD4 count was associated with a reduced risk of suicide 
(adjusted hazard ratio [aHR] = 0.81, 95% CI 0.67–0.99) 
[24]. The association between HIV-1 RNA and suicide was 
mixed in unadjusted models [1, 24, 27]. However, in the one 
study that explored the fully adjusted association between 
individuals with HIV-1 RNA ≥ 5 log copies and suicide, no 
association was found [24].

Mode of Transmission of HIV

The mode of transmission of HIV was considered in 12 
of the 14 studies. Route of transmission was defined as 
men who have sex with men (MSM) (35–92%) [1, 3–6, 
23–29], heterosexual transmission (39–57%) [1, 3, 4, 6], 
IDU (0.5–71%) [1–6, 22, 23, 25–28], and blood products 
(4.4%) [28]. No association between heterosexual transmis-
sion, MSM, and suicide was observed in unadjusted [1] or 
adjusted models [4]. Conversely, transmission of HIV via 
IDU was associated with a twofold to 6.5-fold increased risk 
of suicide [1, 4, 22–24].

Time Since Diagnosis of HIV

Suicide risk was elevated in the first year following diagnosis 
with HIV [2, 6]. Croxford et al. found that 40% of suicides 
occurred in the first year following diagnosis [6]. These 
deaths were mostly found in individuals not linked to care 
(79%) [6]. Jia et al. also observed that individuals who died 
by suicide, compared with those who had not, had received 
a diagnosis of HIV in the previous two years (aIRR = 8.10, 
95% CI 4.21–15.61) [2]. While the risk of suicide declined 
in the five years following diagnosis, it remained elevated 
(aIRR = 4.38, 95% CI 2.12–9.04) [2].
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Domain 7: Psychosocial

Psychosocial risk factors included income [2, 22, 26], 
employment status [1, 4, 27], cohabitation or marital sta-
tus [1–4, 27], having children [1], and educational attain-
ment [1, 3, 4]. Among the psychosocial factors considered, 
living alone (adjusted odds ratio [aOR] = 4.66, 95% CI 
1.59–13.68) [27] and unemployment (aOR = 14.25, 95% CI 
1.49–136.17) [27] were associated with an increased risk of 
suicide, whereas having children reduced the risk of suicide 
(aRR = 0.26, 95% CI 0.10–0.70) [1].

Discussion

This systematic review established that the key risk factors 
for suicide identified among PWH were consistent with 
those found in the general population: a previous suicide 
attempt, substance misuse, psychiatric illness, and social fac-
tors such as living alone and not having children.

Notably, PWH had a higher prevalence of these risk fac-
tors than individuals in the general population [35, 36].

We hypothesized that HIV-specific risk factors—low 
CD4 count and high HIV-1 RNA—would be associated with 
an elevated risk of suicide, yet neither of these factors sig-
nificantly increased risk. Lack of power could have reduced 
the ability of the studies to detect an association between sui-
cide and CD4 count and HIV-1 RNA. While CD4 count and 
HIV-1 RNA—as biological markers—may not be associated 
with an increased risk of suicide, they may serve as proxies 
for treatment engagement and general psychosocial wellbe-
ing. Reductions in CD4 count [37], increases in HIV-1 RNA 
[37], and reduced treatment adherence [38, 39] are influ-
enced by psychosocial factors that are also correlated with 
risk of suicide, such as substance use, psychiatric illness, and 
environmental stressors [20]. Additional consideration of 
psychosocial and behavioral variables is needed and should 
be a focus of future research.

The presence of an AIDS-defining condition was not 
associated with risk of suicide. In contrast, a study by Gurm 
et al. observed an increased risk of suicide among individu-
als who had never experienced an AIDS-defining illness 
[22]. It is possible that those who died from suicide died 
before developing an AIDS-defining condition.

Substance misuse emerged as one of the strongest risk 
factors for suicide among PWH. Substance misuse in the 
reviewed studies was predominately limited to historical 
IDU ascertained from the route of transmission for HIV. 
Current substance use was largely unspecified [40]. Yet, 
the inclusion of historical IDU alone failed to capture the 
breadth of substance misuse. Current substance use, inclu-
sive of illicit drug use and alcohol use, is a strong risk factor 
for suicide in the general population [41, 42]. In the two 

studies that explored substance use in more detail, cur-
rent illicit drug use and current alcohol use were two of 
the strongest risk factors for suicide among PWH [1, 27]. 
Furthermore, the risk of suicide was likely differentially 
affected by the number and type of substances used [43, 44], 
such as opioids, cocaine, marijuana, and methamphetamines 
[41, 45]. Based on this observed relationship in the general 
population, a more comprehensive accounting of substance 
use could help to explain the elevated risk of suicide among 
PWH.

The studies we reviewed did not report the impact of sub-
stance misuse co-occurring with psychiatric illness (dual-
diagnosis) on excess risk for suicide. However, evidence 
from the general population demonstrates a heightened risk 
of suicide among individuals with a dual-diagnosis [46]. The 
addition of HIV (triple-diagnosis) adds further complexity. 
The relation between substance use, psychiatric illness, 
and HIV is complex and multidirectional and enhances the 
likelihood of adverse outcomes. Individuals with a triple-
diagnosis, relative to those without, report less adherence to 
treatment regimens, poorer mental and physical health, and 
reduced social and emotional wellbeing [47]. This suggests 
that the risk of suicide may be elevated among PWH with 
co-occurring psychiatric illness and substance misuse.

While most risk factors for suicide among PWH were 
similar to those identified in the general population, risk of 
suicide associated with sex was not [1, 3, 4, 24]. In the gen-
eral population, the risk of suicide is lower among women 
than among men [48]. In the studies that we reviewed, no 
difference in risk by sex among PWH was observed. This 
may be an artifact of insufficient power: few women were 
included in these studies. If we consider that women with 
HIV experience a disproportionately high burden of stress-
ors—they are frequently victims of violence [49], engage 
in substance misuse [49], are economically disadvantaged 
[50], and are from marginalized communities [50]—we 
might expect that such experiences could amplify their risk 
of suicide [49, 51, 52]. Differences in risk associated with 
sex remain an open question for further investigation.

Gaps in the Literature

Absent from the reviewed studies were risk factors associ-
ated with non-AIDS-related chronic illnesses and multimor-
bidity. Chronic inflammation due to HIV infection is associ-
ated with an accelerated development of chronic diseases 
and multimorbidity [15, 53]. With improved longevity, the 
prevalence of chronic illnesses such as liver disease, cardio-
vascular disease, renal disease, and non-AIDS-related can-
cers is increasing [13, 54]. A growing proportion of PWH 
will confront complications associated with the aging pro-
cess, including polypharmacy, alterations in physical func-
tioning [55], and cognitive changes [56]. These factors will 
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be important to incorporate in future studies. The current 
longitudinal cohorts are well-positioned to extract relevant 
diagnostic information pertaining to chronic illnesses in 
future studies.

Also largely absent from the reviewed studies were psy-
chosocial risk factors associated with living with HIV. Given 
data limitations, only a few studies were able to include such 
factors (e.g., living alone, employment, having children). 
When included, these factors were consistently associated 
with an elevated risk of suicide. Critical risk factors absent 
from most studies include measures for discrimination based 
on gender, sexuality, ethnicity [57, 58], ruptured social con-
nections [59], and exposure to trauma and violence [12]. The 
recognition of the importance of psychosocial risk factors 
has led to recommendations by the Institute of Medicine 
to capture social determinates of health within EHRs [60].

Lastly, there were concerns that the reviewed studies may 
not be generalizable to all PWH, as the samples may not be 
representative of the underlying population of PWH. Obser-
vational cohorts and health registries reflect individuals who 
access clinical services and are engaged with the health care 
system [1–4, 6, 22–24, 27–29]. Those with reduced access, 
including individuals with IDU, severe mental illness, and 
those struggling with homelessness or other significant soci-
oeconomic stressors [31, 32], would be under-represented. 
Studies that used population-based HIV surveillance data 
linked to vital statistics have the advantage of identifying 
individuals at the point of HIV diagnosis. While these stud-
ies include individuals not accessing HIV-related care, they 
exclude those who have not been tested.

Future Directions

To advance our knowledge of key risk factors that drive sui-
cide among PWH, more diverse methodologies are needed. 
The low base-rate of suicide compared to the number at risk 
constrains the detection of associations and limits the exami-
nation of complex relationships between risk factors and 
suicide. Given this limitation, the examination of smaller, 
at-risk populations is frequently impossible. Large datasets 
(e.g., longitudinal cohorts, national health care registries, 
and surveillance systems) are necessary to identify an ade-
quate number of suicide deaths. While these datasets are rich 
in clinical information, contextual information, including 
social and environmental factors are often absent from them.

The complexity and multidimensionality of suicide could 
be better understood by including qualitative analyses. A 
major strength of qualitative methods is the inclusion of fac-
tors that are not easily enumerated or available in current 
datasets. Qualitative studies among PWH who have sur-
vived a suicide attempt would make it possible to explore 
the individual, social, and environmental factors that lead 
to a suicidal crisis. This approach could identify new risk 

factors and illuminate how risk factors precipitate a suicidal 
crisis. Thus, incorporating qualitative approaches, particu-
larly using a mixed methods approach, would better describe 
the experiences of PWH who have attempted suicide and 
better evaluate the risk factors they face.

Strengths and Limitations

The study was designed in collaboration with a medical 
research librarian, which ensured a comprehensive search 
strategy. We identified relevant literature by querying several 
bibliographic databases. The methodological approach to 
this systematic review introduced two potential limitations. 
First, we restricted studies to English-language publications, 
thus possibly excluding relevant studies on suicide. Second, 
we limited the primary outcome to suicide deaths rather than 
using an expanded definition of suicide deaths and attempts. 
The latter would improve sample sizes and the number of 
studies. However, evidence suggests that the risk factors 
for suicide are different than those associated with suicide 
attempts [61].

Conclusion

Despite advances in treatment, suicide remained elevated 
among PWH compared to the general population. Psychiat-
ric illness, suicide attempts, IDU, current substance misuse, 
and alcohol use were strongly associated with suicide, while 
most HIV-specific risk factors were not. There is a clear need 
for additional studies of suicide risk among PWH. Future 
studies should consider a qualitative or mixed methods 
approach. The addition of qualitative methods would cap-
ture the subjective experience of PWH and contribute to our 
understanding of the drivers of suicide in this population.
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