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Objective: Chronic pain is a leading cause of disability, severely impairing an 
individual’s daily activity and quality of life. In addition, this condition may contribute 
to suicidal thoughts by leading to neuropsychological impairments, a perceived 
lack of meaning in life, and pain-related catastrophizing. This systematic review 
aimed to comprehensively investigate the prevalence and associated factors of 
suicidal behaviors (SBs) including suicidal ideation (SI) and suicide attempt (SA) or 
its complete, in individuals with chronic pain.

Methods: Five electronic databases were searched up to October 4, 2022. 
Only observational studies investigating the prevalence of SB in individuals with 
chronic pain were included. The methodological quality of the included studies 
was assessed using the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement. A meta-analysis was conducted to quantify 
the prevalence of SB in the population, and the command “Metaprop” was used in 
STATA/MP 16. In addition, factors explaining the association between chronic pain 
and SB identified through regression analysis were investigated.

Results: A total of 19 studies were included in this review (N  =  3,312,343). The 
pooled lifetime prevalence of SI and SA was 28.90% (95% confidence interval, 
17.95 to 41.26%) and 10.83% (5.72 to 17.30%), respectively, in a mixed sample 
comprising various chronic pain conditions. Importantly, the pooled prevalence 
of past 2-week SI was as high as 25.87% (18.09 to 34.50%). The methodological 
quality of the included studies was not optimal, and studies using validated SB 
assessment tools were lacking. Potential protective factors against SB in this 
population included pain coping and self-efficacy, older age, certain race/
ethnicity groups, and marriage.

Conclusion: This systematic review and meta-analysis demonstrated the high 
prevalence of SB in individuals with chronic pain. Specifically, around 1  in 4 
individuals with chronic pain had SI within the last 2  weeks. However, there was 
considerable heterogeneity in the pooled prevalence of SB in this population.
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1. Introduction

In general, chronic pain refers to persistent or recurrent pain that 
lasts for longer than 3 months (Treede et al., 2015). Chronic pain can 
be attributed to various causes, including primary pain, cancer pain, 
postoperative pain, posttraumatic pain, neuropathic pain, headache, 
orofacial pain, visceral pain, and musculoskeletal pain (Treede et al., 
2015). According to a recent meta-analysis, the overall pooled 
prevalence of chronic pain in young adults was 11.6%, which has been 
recognized as a common public health problem (Murray et al., 2022). 
The prevalence of chronic pain is higher in the elderly population, and 
the prevalence of neuropathic pain, which is an important cause of 
chronic pain in the population, is estimated to be up to 50% depending 
on the study (Domenichiello and Ramsden, 2019). Chronic pain poses 
a huge socio-economic burden as it is associated with lost productivity, 
absenteeism, early retirement costs, and the use of healthcare services 
(Breivik et al., 2013). For example, back pain and neck pain, common 
causes of chronic pain, were health conditions with the third highest 
cost in the United States from 1996 to 2013, with an estimated cost of 
$87.6 billion (Dieleman et al., 2016).

Chronic pain is a leading cause of disability, impairing an 
individual’s daily activity and quality of life (Hooten, 2016). 
Accordingly, chronic pain often has a bidirectional association with 
poor mental health status (Hooten, 2016). Chronic pain can lead to 
depression and is thought to be associated with suicidality by causing 
hopelessness and promoting the desire to escape through death 
(Wilson et al., 2013; Hooley et al., 2014). Chronic pain also has the 
potential to affect suicidal tendencies in relation to changes in brain 
circuits that mediate reward and anti-reward pathways (Elman et al., 
2013). In a biopsychosocial framework, chronic pain can contribute 
to suicidal thoughts by leading to neuropsychological impairments, a 
perceived lack of meaning in life (MiL), and pain-related 
catastrophizing (Edwards et  al., 2006; Costanza et  al., 2021). 
Importantly, loss of MiL is one of the subcomponents of 
demoralization that is the major reason individual seek psychiatric 
treatment, and associated with poor outcomes in physical and 
psychiatric illness as well as suicidal ideation (SI) (Clarke and Kissane, 
2002). According to a large sample analysis in the United States, from 
2003 to 2014, 8.8% of approximately 120,000 suicide decedents had 
chronic pain, and the proportion appeared to increase over time 
(Petrosky et  al., 2018). In addition, according to a national 
representative sample analysis in the United States, chronic headache 
and myalgia were significantly associated with SI in adolescents (odds 
ratio = 1.2 to 1.3) after controlling for depressive symptoms (van 
Tilburg et al., 2011).

To date, various interventions, including psychotropic 
medications, have been investigated for suicide and self-harm 
prevention; however, given that their benefits are marginal (Fox et al., 
2020), establishing strategies for preventing suicide by addressing 
other conditions such as chronic pain may be promising. For example, 
among 250 consecutive patients admitted to a 4-week, group-based 
chronic pain management program, a significant reduction in SI was 
observed after treatment, and the authors found that individuals with 
high SI had greater pain catastrophizing and self-perceived burden 
(Kowal et al., 2014).

However, to establish an effective suicide prevention strategy 
through chronic pain management, it is necessary to identify the 
various pathways and related factors through which chronic pain can 

contribute to suicidal behavior (SB). These efforts may help identify 
sub-vulnerable groups with chronic pain in need of suicidality 
screening and treatment. Therefore, this systematic review aimed to 
comprehensively investigate the prevalence and associated factors of 
SBs including SI and suicide attempt (SA) in individuals with chronic 
pain. Based on the findings described above, the underlying hypothesis 
of this study was that individuals with chronic pain would 
be susceptible to SB. Accordingly, the first research question of this 
review was (1) “What is the prevalence of SB among individuals with 
chronic pain?” Although this study aimed to determine the prevalence 
of SB among individuals with chronic pain, the results are unlikely to 
demonstrate a causal relationship between chronic pain and 
SB. Instead, we sought to summarize the factors associated with SB 
found through regression analysis in the population. Accordingly, the 
second research question of this review was (2) “What are the factors 
associated with the presence of SB among individuals with chronic pain?”

2. Methods

This systematic review complied with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 
statement (Page et al., 2021) (Supplementary file 1). In addition, the 
protocol of this systematic review was registered in Open Science 
Framework.1 This registry is one of the registers where systematic 
reviews can be prospectively registered (Pieper and Rombey, 2022). 
The protocol of this systematic review was registered on 11 June 2022. 
After registration in the registry, there was no amendment to 
the protocol.

2.1. Search strategy

Comprehensive searches were performed by a researcher (CYK) 
in the following five electronic bibliographic databases: MEDLINE via 
PubMed, Cochrane Library, EMBASE via Elsevier, Cumulative Index 
to Nursing and Allied Health Literature via EBSCO, and 
PsycARTICLES via ProQuest. The search strategy was reviewed by 
experts in literature search. The search strategies and search results for 
each database are presented in Supplementary file 2. In addition, the 
researcher (CYK) reviewed the reference lists of the relevant review 
articles and manually searched on Google Scholar to identify 
potentially missing literature. The search date was October 4, 2022, 
and all relevant studies published up to the search date were reviewed.

2.2. Eligibility criteria

(a) Participants/population: Patients with chronic pain, defined as 
experiencing pain for more than 3 months (Treede et al., 2015). No 
restrictions were placed on the cause of the pain. Studies were excluded 
if the duration of pain of the participants was unclear or if the studies 
included both chronic and acute pain patients but did not analyze them 
separately. There were no restrictions on the participants’ age, race/

1 https://osf.io/q2n7e
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ethnicity, or sex/gender. (b) Interventions/exposures: Not applicable. 
(c) Comparators/controls: Not applicable. (d) Outcomes: In this review, 
SB includes SI and SA, but not nonsuicidal self-injury. The primary 
outcome of this review was any validated measure of individual 
components of SB (i.e., SI and SA) including the Beck Scale for Suicide 
Ideation (BSSI) (Beck et  al., 1979). Other measures of SB were 
considered as secondary outcomes. Cases in which the prevalence of 
SB was presented following an interview with the researcher or 
clinician, without the use of the screening instrument, were allowed. 
However, studies that did not provide the prevalence of SB or presented 
only an unclear percentage, which made it difficult to estimate the raw 
data, were excluded. (e) Study type: Only observational studies 
including cross-sectional and longitudinal observational studies were 
allowed. Animal experiments, review articles, and interventional 
studies were excluded. There were no restrictions on the format of the 
research, and gray literature such as dissertations and conference 
abstracts were accepted. In addition, there were no restrictions on the 
publication year and publication language.

2.3. Study selection

The study selection process was conducted in a two-step process. 
The first step was the screening step, where two researchers (CYK and 
BL) independently reviewed the titles and abstracts of the initially 
retrieved documents and selected potentially relevant documents for 
the second step. Documents whose potential relevance could not 
be identified from the titles and abstracts at this step were also selected 
for the second step. In the second step, the full text of potentially 
relevant documents was further independently reviewed by the two 
researchers (CYK and BL). For documents excluded in the second 
step, the reason for the exclusion was individually stated. Through the 
two-step process, studies were finally selected for inclusion. During 
this process, when disagreements between the researchers arose, they 
were resolved through consensus. Software EndNote X20 (Clarivate 
Analytics, Philadelphia, PA, United States) was used to manage the 
citations of the searched documents.

2.4. Data collection

Data extraction was conducted using a pre-defined and pilot-
tested Excel form (Microsoft 365, DC; Microsoft, Redmond, WA, 
USA). Information extracted from included studies was as follows: 
country of 1st author; study settings; sample size; sex, race/ethnicity, 
mean age, clinical conditions, duration of pain of the participants; 
prevalence of SB; and factors explaining the association between 
chronic pain and SB through regression analysis. Data extraction was 
conducted by two independent researchers (CYK and BL), and 
discrepancies were resolved through consensus. If the data were 
insufficient or ambiguous, an inquiry was sent through e-mail to the 
corresponding author of the study.

2.5. Assessment of methodological quality

To assess the methodological quality of the included observational 
studies, the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement was used (Von Elm et al., 2007). 

Among the 22-item checklist of this tool (Von Elm et al., 2007), six 
modified criteria were used for the assessment of the methodological 
quality of the included studies as follows (Allagh et al., 2015; Ha et al., 
2021): (a) Is there any clear description of the study settings?; (b) Is 
sufficient information about the participants presented?; (c) Are 
validated criteria (i.e., assessment tool) for SB used?; (d) Is there 
information on whether the participants provided informed consent?; 
(e) Is there any description of consecutive participants?; and (f) Can the 
results be generalized to individuals with chronic pain?

2.6. Data analysis

All included studies were subjected to qualitative analysis. A 
meta-analysis was conducted to quantify the prevalence of SB when 
two or more studies reported the same outcome of SB. SB was divided 
into its individual components, SI and SA, and analyzed. For the meta-
analysis, STATA/MP software version 16 (StataCorp LLC, College 
Station, TX, United States) with the command “Metaprop” was used 
(Nyaga et al., 2014). This command allows the quantitative synthesis 
of binomial data, which may be used for pooled prevalence estimation 
(Nyaga et al., 2014). Because this review did not limit specific types of 
chronic pain in the eligibility criteria, potential clinical heterogeneity 
among the included studies was inevitable. Given the potential 
heterogeneity of the included studies, a random-effects model was 
used to perform the meta-analysis in this review. The estimated 
prevalence of each SB and the 95% confidence interval (CI) were 
calculated. An I2 value greater than 50 and 75% was considered to 
indicate substantial and high heterogeneity, respectively. To account 
for potential heterogeneity, subgroup analysis was performed for 
studies that used validated tools for assessing SB and studies that did 
not. In addition, subgroup analysis according to population type 
was conducted.

3. Results

3.1. Study selection

Of the 2,645 documents initially retrieved, 246 duplicates were 
removed. The titles and abstracts of 2,399 documents were reviewed 
in the first step, and 2,290 documents not relevant to this review were 
excluded. In the second step, the full text of the remaining 109 
documents was reviewed, and 86 of them were excluded, which 
included conference abstracts (n = 22), duplicates (n = 1), review 
articles (n = 2), studies including conditions other than pain (n = 12), 
studies that were unclear on whether the pain is chronic (n = 18), 
studies that included both chronic and acute pain (n = 7), a study that 
did not report any outcome related to SB (n = 1), studies that did not 
report the prevalence of SB (n = 13), studies that reported the 
prevalence but only presented it as a percentage with an unclear value 
(n = 8), a study reporting a mixed prevalence of suicide and homicide 
(n = 1), and a study of participants who already had chronic pain and 
SI (n = 1) (Supplementary file 3). Therefore, a total of 23 studies 
(N = 3,807,687) (Smith et al., 2004; Ratcliffe et al., 2008; Poole et al., 
2009; Kanzler et  al., 2012; Dutta et  al., 2013; Cheatle et  al., 2014; 
Ciaramella and Poli, 2015; Im et al., 2015; Campbell et al., 2015a,b, 
2016; Bertoli and de Leeuw, 2016; Bromberg et al., 2017; Ciaramella, 
2017; Wilson et al., 2017; Blakey et al., 2018; Lewcun et al., 2018; 
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Vaegter et al., 2019; Abdelghani et al., 2020; Androulakis et al., 2021; 
Rojas et al., 2021; Wang et al., 2021; Song et al., 2022) were included 
in this review. Of these studies, 19 studies (N = 3,312,343) (Smith et al., 
2004; Ratcliffe et al., 2008; Poole et al., 2009; Kanzler et al., 2012; Dutta 
et al., 2013; Cheatle et al., 2014; Campbell et al., 2015a,b, 2016; Bertoli 
and de Leeuw, 2016; Bromberg et al., 2017; Ciaramella, 2017; Wilson 
et al., 2017; Blakey et al., 2018; Abdelghani et al., 2020; Androulakis 
et al., 2021; Rojas et al., 2021; Song et al., 2022) were included in the 
meta-analysis. The study selection process is presented as a PRISMA 
flow diagram (Figure 1).

3.2. Characteristics of the included studies

The included studies were conducted in nine countries in the 
following order of decreasing frequency: United  States (n = 11, 
47.83%); Australia (n = 3, 13.04%); Canada and Italy (n = 2, 8.70%, 

each); United Kingdom, India, Denmark, Egypt, and Taiwan (n = 1, 
4.35%, each). The average sample size of the included studies was 
165,552, with a total of 3,807,687 participants. In 10 studies (Smith 
et al., 2004; Poole et al., 2009; Kanzler et al., 2012; Cheatle et al., 2014; 
Bromberg et  al., 2017; Blakey et  al., 2018; Lewcun et  al., 2018; 
Abdelghani et al., 2020; Androulakis et al., 2021; Song et al., 2022), 
information on the race or ethnicity of the participants was presented, 
and all of them included patients of various ethnicities. Most of the 
studies did not have age restrictions for the participants; however, two 
studies (Bromberg et al., 2017; Lewcun et al., 2018) included only 
adolescent participants. In addition, four studies (Im et  al., 2015; 
Blakey et al., 2018; Androulakis et al., 2021; Song et al., 2022) included 
only veterans. Most of the studies targeted multiple chronic pain 
conditions regardless of type; however, three studies (Bertoli and de 
Leeuw, 2016; Lewcun et al., 2018; Wang et al., 2021) were limited to 
certain types of chronic pain. The most frequently reported outcome 
of SB was past 2-week SI, which was reported in eight studies (Poole 

FIGURE 1

PRISMA flow diagram of this review. CINAHL, cumulative index to nursing and allied health literature.
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et al., 2009; Kanzler et al., 2012; Dutta et al., 2013; Cheatle et al., 2014; 
Bertoli and de Leeuw, 2016; Bromberg et al., 2017; Blakey et al., 2018; 
Lewcun et al., 2018), followed by current SI [n = 6 (Smith et al., 2004; 
Ciaramella and Poli, 2015; Im et al., 2015; Bertoli and de Leeuw, 2016; 
Rojas et al., 2021; Song et al., 2022)], lifetime SA [n = 6 (Smith et al., 
2004; Campbell et al., 2015a,b, 2016; Abdelghani et al., 2020; Wang 
et al., 2021)], lifetime SI [n = 5 (Smith et al., 2004; Campbell et al., 
2015b, 2016; Abdelghani et al., 2020; Wang et al., 2021)], past year SI 
[n = 4 (Ratcliffe et al., 2008; Campbell et al., 2015a,b, 2016)], and past 
year SA [n = 4 (Ratcliffe et al., 2008; Campbell et al., 2015a,b, 2016)] 
(Table 1).

3.3. Methodological quality assessment

Except for one study (Cheatle et  al., 2014), all other included 
studies (Smith et al., 2004; Ratcliffe et al., 2008; Poole et al., 2009; 
Kanzler et al., 2012; Dutta et al., 2013; Ciaramella and Poli, 2015; Im 
et al., 2015; Campbell et al., 2015a,b, 2016; Bertoli and de Leeuw, 2016; 
Bromberg et al., 2017; Ciaramella, 2017; Wilson et al., 2017; Blakey 
et al., 2018; Lewcun et al., 2018; Vaegter et al., 2019; Abdelghani et al., 
2020; Androulakis et al., 2021; Rojas et al., 2021; Wang et al., 2021; 
Song et al., 2022) specified their study settings. Most of the included 
studies (Smith et al., 2004; Ratcliffe et al., 2008; Poole et al., 2009; 
Kanzler et al., 2012; Dutta et al., 2013; Cheatle et al., 2014; Ciaramella 
and Poli, 2015; Im et al., 2015; Campbell et al., 2015a,b, 2016; Bertoli 
and de Leeuw, 2016; Bromberg et al., 2017; Ciaramella, 2017; Blakey 
et al., 2018; Lewcun et al., 2018; Vaegter et al., 2019; Abdelghani et al., 
2020; Androulakis et al., 2021; Rojas et al., 2021; Wang et al., 2021; 
Song et al., 2022) provided demographic information such as the age 
and sex/gender of the participants. However, in one study (Wilson 
et  al., 2017), the sex/gender information of the participants was 
missing; thus, the question regarding sufficient information was 
answered as “no”. Five studies (Ciaramella and Poli, 2015; Campbell 
et al., 2015a,b, 2016; Ciaramella, 2017) using structured interviews 
based on the Diagnostic and Statistical Manual of Mental Disorders-
Fourth Edition (DSM-IV) and two studies (Wilson et al., 2017; Blakey 
et al., 2018) using the BSSI for the assessment of SB were considered 
to have used a validated SB assessment tool. In one study (Im et al., 
2015), the SB assessment tool was not specified. Four studies (Smith 
et al., 2004; Ratcliffe et al., 2008; Abdelghani et al., 2020; Wang et al., 
2021) using unvalidated interviews or questionnaires, eight studies 
(Poole et al., 2009; Kanzler et al., 2012; Dutta et al., 2013; Cheatle et al., 
2014; Bertoli and de Leeuw, 2016; Bromberg et al., 2017; Lewcun et al., 
2018; Rojas et al., 2021) using validated tools to assess other psychiatric 
symptoms (e.g., depression) but not SBs, and three studies (Vaegter 
et  al., 2019; Androulakis et  al., 2021; Song et  al., 2022) using the 
International Classification of Diseases (ICD) codes to estimate SB 
were considered as not using validated assessment tools for SB. Twelve 
studies comprising retrospective chart reviews or retrospective cohort 
studies (e.g., nationally representative sample) (Smith et al., 2004; 
Ratcliffe et al., 2008; Kanzler et al., 2012; Cheatle et al., 2014; Im et al., 
2015; Campbell et al., 2015a,b, 2016; Ciaramella, 2017; Abdelghani 
et al., 2020; Androulakis et al., 2021; Song et al., 2022) were evaluated 
as ‘not applicable’ for the question regarding informed consent from 
the participants. Among the other studies, informed consent from the 
participants was mentioned in nine studies (Dutta et  al., 2013; 
Ciaramella and Poli, 2015; Bertoli and de Leeuw, 2016; Bromberg 

et al., 2017; Wilson et al., 2017; Blakey et al., 2018; Lewcun et al., 2018; 
Rojas et al., 2021; Wang et al., 2021), and the remaining two studies 
(Poole et al., 2009; Vaegter et al., 2019) did not provide information 
on informed consent. Five studies (Ratcliffe et al., 2008; Im et al., 2015; 
Campbell et al., 2015a,b; Abdelghani et al., 2020) using nationally 
representative samples or national patient care databases were 
evaluated as “not applicable” for the question regarding consecutive 
participants. Among the other studies, there was a description of 
consecutive participants in only five studies (Smith et al., 2004; Bertoli 
and de Leeuw, 2016; Ciaramella, 2017; Wilson et al., 2017; Wang et al., 
2021). For the question regarding the generalizability of the study 
results, the following studies targeting a specific population were 
evaluated as ‘no’: four studies (Im et al., 2015; Blakey et al., 2018; 
Androulakis et al., 2021; Song et al., 2022) on veterans, two studies 
(Bromberg et al., 2017; Lewcun et al., 2018) on adolescents, and three 
studies (Bertoli and de Leeuw, 2016; Lewcun et al., 2018; Wang et al., 
2021) on certain types of chronic pain (Table 2).

3.4. Prevalence of SB among individuals 
with chronic pain

3.4.1. Mixed sample
Based on the meta-analysis results, the pooled prevalence of SI in 

a mixed sample with different types of pain was as follows: currently, 
16.70% (95% CI: 10.68–23.72%); in the past 2 weeks, 25.87% (95% CI: 
18.09–34.50%); in the past year, 10.46% (95% CI: 4.34–18.81%); and 
lifetime, 28.90% (95% CI: 17.95–41.26%). In addition, the pooled 
prevalence of SA in this population was as follows: in the past year, 
1.32% (95% CI: 0.62–2.27%) and lifetime, 10.83% (95% CI: 5.72–
17.30%). In subgroup analysis according to whether validated 
assessment tools for SB were used, the pooled prevalence in studies 
using validated tools was 1.7–3.4 times higher than that in studies 
using unvalidated tools, except for past 2-week SI. The pooled 
prevalence of past 2-week SI in studies using unvalidated tools was 1.9 
times higher than that in studies using validated tools for SB (28.67% 
vs. 15.29%). In subgroup analysis according to the population type, 
the pooled prevalence of current SI in studies without a specific 
population was 2.2 times higher than that in studies on veterans 
(20.73% vs. 9.24%). Moreover, for past 2-week SI, the pooled 
prevalence was the highest in studies on adolescents, followed by 
studies without a specific population and studies on veterans (34.74% 
vs. 27.48% vs. 15.29%) (Table 3).

3.4.2. Chronic headache
A meta-analysis of the prevalence of SA in chronic headache was 

conducted based on a 10-year dataset (2001 to 2010) provided in a 
study using an unvalidated tool for SB (Androulakis et al., 2021). The 
meta-analysis found that the pooled prevalence of SA among veterans 
with chronic headache was 0.14% (95% CI: 0.14–0.15%) (Table 3).

3.4.3. Chronic musculoskeletal pain
Based on the meta-analysis results, the pooled prevalence of SB in 

patients with chronic musculoskeletal pain was as follows: past 2-week 
SI, 19.25% (95% CI: 14.24–24.82%); past year SI, 5.02% (95% CI: 
4.69–5.36%); SA without a specified duration, 0.14% (95% CI: 0.13–
0.15%); and past year SA, 0.99% (95% CI: 0.79–1.21%). Subgroup 
analysis was available only for past 2-week SI and did not show a 
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TABLE 1 Characteristics of included studies.

Study (Country) Study setting 
(Inpatient or 
Outpatient)/Race or 
ethnicity

Sample size (M:F)/Mean 
age (year)

Clinical condition/Pain 
duration

Outcome on the 
prevalence of 
suicidal behavior

Smith et al. (2004) (US) A tertiary care pain treatment 

center of the University 

(outpatient)/White, African-

American

153 (56.6% F)/44.7 ± 14.4 (15–93) Non-malignant pain including LBP, 

lower extremity pain, abdominal 

pain, neck pain, upper extremity 

pain, total body pain/5.2 ± 7.4 year

1. Structured clinical 

interview for suicide history 

in chronic pain (42-item 

structured interview 

developed by one of the 

authors): (1) current passive 

SI; (2) current active SI; (3) 

current plan to end life; (4) 

current intent to end life; (5) 

lifetime passive SI; (6) 

lifetime active SI; (7) lifetime 

plan to end life; (8) lifetime 

intent to end life; (9) lifetime 

SA

Ratcliffe et al. (2008) 

(Canada)

Nationally representative 

sample (NR)/NR

36,984 (16,773:20211)/NR (15-) Chronic pain including migraine, 

arthritis or rheumatism, backache, 

fibromyalgia, others/more than 6 

months

1. Questions: (1) past year SI; 

(2) past year SA

Poole et al. (2009) (UK) A specialist center (NR)/

British, Black Caribbean, Black 

African, Indian, Pakistani, 

other Asian

1,227 (467:760)/46.73 ± 11.30 Chronic pain including whole body 

pain, headache, visceral pain, 

neuropathic pain/8.8 ± 7.8 year

1. SI item of BDI-II (≥1)

Kanzler et al. (2012) (US) A clinical health psychology 

clinic (outpatient)/Caucasian, 

other

113 (65.2% F)/41.91 ± 13.4 (19–77) Chronic pain including headaches/

migraines, chronic lower back pain, 

fibromyalgia syndrome, TMD and 

other myofascial pain, arthritis, 

CRPS/NR

1. SI item of BDI-II (≥1)

Dutta et al. (2013) (India) A pain clinic (NR)/NR 476 (195:281)/49.57 (18–90) Chronic pain including joint pain, 

back pain, cervical pain, arm or leg 

pain, generalized body pain, 

other/49.35 months

1. SI item of PHQ-9

Cheatle et al. (2014) (US) NR (NR)/Hispanic, White, 

Black, other

466 (185:278) information on three 

people was unclear/47.95 ± 12.73

Chronic pain on spine, head, 

abdomen, extremity, generalized/

without SI: 8.55 ± 9.48 yr.; with SI: 

10.35 ± 10.11 year

1. Passive or active SI item of 

BDI-FS

Campbell et al. (2015a) 

(Australia)

Nationally representative 

sample (NR)/NR

978 (437:541)/57.5 ± 13.6 Chronic non-cancer pain including 

arthritis, chronic back/neck 

problems, frequent headaches/

migraines, visceral pain, 

fibromyalgia/10 year

1. Questions adopted from 

the WMH-CIDI suicidality 

module (based on DSM-IV): 

(1) past year SI; (2) past year 

SA; (3) lifetime SA; (4) ever 

self-harm

Campbell et al. (2015b) 

(Australia)

Nationally representative 

sample (NR)/NR

3,585 (1,447:2138)/NR (16–85) Chronic pain including arthritis, 

migraines, back/neck problems, 

other/more than 6 months

1. Questions adopted from 

the WMH-CIDI suicidality 

module (based on DSM-IV): 

(1) past year SI; (2) past year 

suicidal plan; (3) past year 

SA; (4) lifetime SI; (5) 

lifetime suicidal plan; (6) 

lifetime SA

(Continued)
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TABLE 1 (Continued)

Study (Country) Study setting 
(Inpatient or 
Outpatient)/Race or 
ethnicity

Sample size (M:F)/Mean 
age (year)

Clinical condition/Pain 
duration

Outcome on the 
prevalence of 
suicidal behavior

Ciaramella and Poli (2015) 

(Italy)

A tertiary pain clinic (NR)/NR LBP: 427 (167:260); other pain: 629 

(201:428)/LBP: 60.97 ± 13.75; other 

pain: 52.66 ± 17.08

Chronic pain including back pain, 

phantom pain, ischemic pain, 

postherpetic neuralgia, CRPS, 

arthrosis, headache, facial pain, 

fibromyalgia, cancer, and others/

LBP: 101.76 ± 106.43 months; other 

pain: 102.42 ± 132.24 months

1. The structured diagnostic 

interview for DSM-IV: (1) 

lifetime suicide risk

Im et al. (2015) (US) VHA National Patient Care 

Database and VHA Decision 

Support System pharmacy and 

laboratory files (NR)/NR

487,462 (NR)/NR Veteran with chronic pain who was 

prescribed opioids/NR

1. Completed or attempted 

suicide within the first 

180 days after opioid 

prescription

Bertoli and de Leeuw 

(2016) (US)

An orofacial pain center at the 

University (NR)/NR

Total: 1241 (145:1096); myofascial 

pain: 534 (59:475); TMJ pain: 246 

(32:214); myofascial + TMJ pain: 

461 (54:407)/Total: 35.76 ± 12.6; 

myofascial pain: 37.32 ± 11.9; TMJ 

pain: 32.24 ± 13.0; myofascial + TMJ 

pain: 34.76 ± 12.9

Chronic TMD/Total: 50.50 ± 70.5 

months; myofascial pain: 

48.50 ± 67.8 months; TMJ pain: 

44.92 ± 67.9 months; myofascial + 

TMJ pain: 55.80 ± 74.6 months

1. SCL-90-R item: (1) 

“thoughts of ending your 

life” (item 15); (2) “feeling 

hopeless about the future” 

(item 54); (3) “thoughts of 

death or dying” (item 59)

Campbell et al. (2016) 

(Australia)

Community pharmacies across 

Australia (NR)/NR

1,514 (672:842)/58 ± 13.7 Chronic non-cancer pain/10 year 1. Questions adopted from 

the WMH-CIDI suicidality 

module (based on DSM-IV): 

(1) past year SI; (2) past year 

suicidal plan; (3) past year 

SA; (4) lifetime SI; (5) 

lifetime suicidal plan; (6) 

lifetime SA

Bromberg et al. (2017) 

(US)

A multidisciplinary pediatric 

chronic pain clinic (NR)/

Caucasian, other

95 (NR)/15.6 ± 2.6 Chronic pain/more than 3 months 1. MFQ (past 2 weeks): (1) 

five items on SI (≥1)

Ciaramella (2017) (Italy) GIIM (inpatient)/NR Total: 515 (177:338); with mood 

disorders: 381 (118:263); without 

psychiatric disorder: 134 (59:75)/

with mood disorders: 58.51 ± 15.58; 

without psychiatric disorder: 

59.23 ± 16.38

Chronic pain/more than 3 months 1. DSM-IV: (1) current SI

Wilson et al. (2017) 

(Canada)

A publicly funded hospital 

(outpatient)/NR

282 (NR)/48.23 ± 11.37 Chronic pain on back, limbs, 

neck/8.45 ± 8.51 year

1. BSSI (≥1)

Blakey et al. (2018) (US) PDMH (NR)/White, other 667 (540:127)/37.82 ± 10.52 Chronic pain including headaches, 

sprains, toothaches/more than 7 

months

1. BSSI (≥3)

2. SI item of BDI-II (≥1)

Lewcun et al. (2018) (US) A tertiary pediatric amplified 

pain clinic (NR)/White, Black/

African American, Asian, 

American Indian/Alaskan 

Native, Hispanic, other

453 (83:369)/14.34 ± 1.83 Amplified musculoskeletal pain 

syndrome/24.53 ± 27.66 months

1. CDI: (1) past 2 weeks 

passive SI (item 9) (=1); (2) 

past 2 weeks active SI (item 

9) (=2)

Vaegter et al. (2019) 

(Denmark)

A multidisciplinary pain clinic 

(NR)/NR

6,142 (2,201:3941)/48.2 ± 14.2 Non-malignant chronic pain/NR 1. ICD code: (1) suicides 

(X60-X84 and Y870)

(Continued)
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difference between studies on adolescents and studies without a 
specific population (19.87% vs. 20.42%). A meta-analysis of the 
prevalence of SA in chronic backache (a type of chronic 
musculoskeletal pain) was conducted based on a 10-year dataset (2001 
to 2010) provided in a study using an unvalidated tool for SB 
(Androulakis et al., 2021). The meta-analysis found that the pooled 
prevalence of SA among veterans with chronic backache was 0.12% 
(95% CI: 0.12–0.13%) (Table 3).

3.5. Factors explaining the association 
between chronic pain and SB

Factors explaining the association between chronic pain and SB, 
which were identified through regression analysis, were examined. A 
total of 64 factors were investigated in the included studies, and no 
statistically significant effects were observed for 21 factors. The 
remaining 43 factors (67.19%) were found to have statistically 
significant positive or negative effects on the presence of SB among 
individuals with chronic pain in at least one study. Of the 43 factors, 
37 factors (86.05%) were significantly associated with an increase in 
SB, 4 factors (9.30%) were significantly associated with a decrease in 
SB, and the remaining 2 factors (4.65%) were significantly associated 

with both an increase and a decrease in SB. Clinical factors 
significantly associated with increased SB in chronic pain patients 
included pain conditions (e.g., migraine, neuropathic pain, and 
fibromyalgia) and mental conditions (e.g., depressive disorders, 
borderline personality disorder, and posttraumatic stress disorder). In 
addition, some demographic and social factors such as race/ethnicity 
(White and Asian), poor subjective physical health, and social 
withdrawal were significantly associated with increased SB in 
individuals with chronic pain. On the other hand, pain coping and 
self-efficacy, age (older), race/ethnicity (Black and Hispanic/Latino), 
and marriage showed potentially protective effects against SB in 
individuals with chronic pain. Among individuals with chronic pain, 
sex (male) was associated with a lower prevalence of current SI but a 
higher prevalence of SA (Figure 2, Supplementary file 4).

4. Discussion

4.1. Principal findings

This systematic review was conducted to investigate the prevalence 
of SB and its associated factors in individuals with chronic pain. After 
a comprehensive search, 23 relevant observational studies (Smith 

TABLE 1 (Continued)

Study (Country) Study setting 
(Inpatient or 
Outpatient)/Race or 
ethnicity

Sample size (M:F)/Mean 
age (year)

Clinical condition/Pain 
duration

Outcome on the 
prevalence of 
suicidal behavior

Abdelghani et al. (2020) 

(Egypt)

NIMHCPES (NR)/Asian, 

Hispanic, Black, White

5301 (NR)/with SI: 42.1 ± 14.8; 

without SI: 47.2 ± 16.9; with SA: 

40.1 ± 14.2; without SA: 43.1 ± 15.0

NR/with SI: 6.8 ± 7.4 year.; without 

SI: 8.7 ± 12.2 year.; with SA: 

7.0 ± 8.0 year.; without SA: 

6.5 ± 6.9 year

1. Self-report: (1) lifetime SI; 

(2) lifetime SA

Androulakis et al. (2021) 

(US)

Multiple clinical centers and 

systems across the nation 

(inpatient and outpatient)/

Asian, Black or African, 

American, White, other

3,247,621 (NR)/NR (18–95) Chronic pain including headache, 

neck pain, back pain, other/more 

than 3 months

1. ICD code: (1) SA 

(specified intent of self-

harm)

Rojas et al. (2021) (US) A private multispecialty 

orthopedic clinic (NR)/NR

27 (14:13)/56.3 ± 18.2 NR/more than 3 months 1. AEQ: (1) current SI (“life 

is hardly worth living with 

pain like this”) (≥1)

Wang et al. (2021) 

(Taiwan)

The Headache Clinic of Taipei 

Veterans Hospital (NR)/NR

Total: 603 (118:485); with 

medication overuse headache: 283 

(55:228); without medication 

overuse headache: 320 (63:257)/

Total: 42.0 ± 12.2; with medication 

overuse headache: 41.2 ± 12.7; 

without medication overuse 

headache: 42.8 ± 11.7

Chronic migraine with or without 

medication overuse headache/more 

than 1 months

1. Questions: (1) lifetime SI; 

(2) lifetime SA

Song et al. (2022) (US) Post-9/11 Veterans database 

(inpatient and outpatient)/

Black, White, Hispanic, other

10,717 (10,017:700)/(NR) Chronic pain including back/neck 

pain, other musculoskeletal pain, 

and headache, with mild TBI/NR

1. ICD code: (1) SI; (2) SA

AEQ, Avoidance Endurance Questionnaire; BDI-FS, Beck Depression Inventory-Fast Screen; BDI, Beck Depression Inventory; BSSI, Beck Scale for Suicidal Ideation; CDI, Children’s 
Depression Inventory; CRPS, complex regional pain syndrome; DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, fourth edition; GIIM, the Gift Institute for Integrative 
Medicine; ICD, International Classification of Diseases; LBP, low back pain; MFQ, Mood and Feeling Questionnaire; NIMHCPES, National Institute of Mental Health Collaborative Psychiatric 
Epidemiology Surveys; NR, not reported; PDMH, Post-Deployment Mental Health Study; PHQ, Patient Health Questionnaire; SA, suicide attempt; SCL-90-R, Symptom Checklist-90-Revised; 
SI, suicidal ideation; TBI, traumatic brain injury; TMD, temporomandibular disorders; TMJ, temporomandibular joint; VHA, Veterans Health Administration; WMH-CIDI, World Mental 
Health Composite International Diagnostic Interview.
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TABLE 2 Methodological quality of included studies.

Study (a) Are there 
any clear 

descriptions of 
the study 
settings?

(b) Is sufficient 
information 
about the 

participants 
presented?

(c) Validated 
criteria (i.e., 
assessment 

tool) for 
suicidal 

behavior 
used?

(d) Is there a 
description of 
whether the 
participants 

provided 
informed 
consent?

(e) Are there 
any 

descriptions of 
consecutive 
participants?

(f) Can these 
results 

be generalized to 
individuals with 
chronic pain?

Smith et al. 

(2004)
Y Y N NA Y Y

Ratcliffe et al. 

(2008)
Y Y N NA NA Y

Poole et al. 

(2009)
Y Y N N N Y

Kanzler et al. 

(2012)
Y Y N NA N Y

Dutta et al. 

(2013)
Y Y N Y N Y

Cheatle et al. 

(2014)
N Y N NA N Y

Campbell et al. 

(2015a)
Y Y Y NA NA Y

Campbell et al. 

(2015b)
Y Y Y NA NA Y

Ciaramella and 

Poli (2015)
Y Y Y Y N Y

Im et al. (2015) Y Y NR NA NA N

Bertoli and de 

Leeuw (2016)
Y Y N Y Y N

Campbell et al. 

(2016)
Y Y Y NA N Y

Bromberg et al. 

(2017)
Y Y N Y N N

Ciaramella 

(2017)
Y Y Y NA Y Y

Wilson et al. 

(2017)
Y N Y Y Y Y

Blakey et al. 

(2018)
Y Y Y Y N N

Lewcun et al. 

(2018)
Y Y N Y N N

Vaegter et al. 

(2019)
Y Y N N N Y

Abdelghani 

et al. (2020)
Y Y N NA NA Y

Androulakis 

et al. (2021)
Y Y N NA N N

Rojas et al. 

(2021)
Y Y N Y N Y

Wang et al. 

(2021)
Y Y N Y Y N

Song et al. 

(2022)
Y Y N NA N N

N, no; NA, not applicable; NR, not reported, Y, yes.
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et al., 2004; Ratcliffe et al., 2008; Poole et al., 2009; Kanzler et al., 2012; 
Dutta et al., 2013; Cheatle et al., 2014; Ciaramella and Poli, 2015; Im 
et al., 2015; Campbell et al., 2015a,b, 2016; Bertoli and de Leeuw, 2016; 
Bromberg et al., 2017; Ciaramella, 2017; Wilson et al., 2017; Blakey 
et al., 2018; Lewcun et al., 2018; Vaegter et al., 2019; Abdelghani et al., 
2020; Androulakis et al., 2021; Rojas et al., 2021; Wang et al., 2021; 
Song et  al., 2022) were included in this review. Among them, 19 

studies (Smith et al., 2004; Ratcliffe et al., 2008; Poole et al., 2009; 
Kanzler et al., 2012; Dutta et al., 2013; Cheatle et al., 2014; Campbell 
et al., 2015a,b, 2016; Bertoli and de Leeuw, 2016; Bromberg et al., 2017; 
Ciaramella, 2017; Wilson et al., 2017; Blakey et al., 2018; Abdelghani 
et al., 2020; Androulakis et al., 2021; Rojas et al., 2021; Song et al., 
2022) were included in the meta-analysis. Most of the included studies 
were conducted in Western countries, and only two studies (Dutta 

TABLE 3 Meta-analysis of the prevalence of suicidal behavior among individuals with chronic pain.

Pain conditions No. of 
dataset

No. of 
participants

Prevalence 95% CIs I2 value

1. Mixed sample

(1) current SI Total 6 12,361 16.70% 10.68 to 23.72% 96.09%

Subgroup analysis 1 Validated tool 4 1,617 18.96% 11.73 to 27.43% 93.48%

Unvalidated tool 2 10,744 8.34% 7.79 to 8.90% NA

Subgroup analysis 2 Veteran 2 11,384 9.24% 8.72 to 9.78% NA

Unspecified 4 977 20.73% 11.84 to 31.27% 90.81%

(2) past 2 weeks SI Total 6 3,029 25.87% 18.09 to 34.50% 95.80%

Subgroup analysis 1 Validated tool 1 667 15.29% 12.76 to 18.22% NA

Unvalidated tool 5 2,362 28.67% 22.61 to 35.1% 88.76%

Subgroup analysis 2 Adolescent 1 95 34.74% 25.93 to 44.74% NA

Veteran 1 667 15.29% 12.76 to 18.22% NA

Unspecified 4 2,267 27.48% 20.72 to 34.80% 91.50%

(3) past year SI Total§ns 4 43,070 10.46% 4.34 to 18.81% 99.53%

Subgroup analysis 1 Validated tool 3 6,086 13.30% 3.17 to 28.86% NA

Unvalidated tool 1 36,984 3.93% 3.74 to 4.14% NA

(4) lifetime SI Total§ns 4 10,553 28.90% 17.95 to 41.26% 99.32%

Subgroup analysis 1 Validated tool 3 5,252 32.84% 14.70 to 54.13% NA

Unvalidated tool 1 5,301 18.56% 17.54 to 19.63% NA

(5) past year SA Total§ns 4 43,070 1.31% 0.62 to 2.29% 94.71%

Subgroup analysis 1 Validated tool 3 6,086 1.66% 0.54 to 3.38% NA

Unvalidated tool 1 36,984 0.62% 0.55 to 0.71% NA

(6) lifetime SA Total§ns 5 11,537 10.83% 5.72 to 17.30% 98.83%

Subgroup analysis 1 Validated tool 4 6,236 11.87% 4.34 to 22.40% 98.99%

Unvalidated tool 1 5,301 7.00% 6.34 to 7.72% NA

2. Headache

(1) SA Total¶unv§vet 10 2,549,807 0.14% 0.14 to 0.15% 0.00%

3. Musculoskeletal pain

(1) past 2 weeks SI Total¶unv 3 1,233 19.25% 14.24 to 24.82% NA

Subgroup analysis 2 Adolescent 1 453 19.87% 16.45 to 23.79% NA

Not specified 2 780 20.42% 17.65 to 23.33% NA

(2) past year SI Total¶unv§ns 2 16,642 5.02% 4.69 to 5.36% NA

(3) SA Total¶unv§vet 10 3,663,434 0.14% 0.13 to 0.15% 69.62%

(4) past year SA Total¶unv§ns 2 8,739 0.99% 0.79 to 1.21% NA

3–1. Backache

(1) SA Total¶unv§vet 10 1,839,705 0.12% 0.12 to 0.13% 0.00%

CI, confidence interval; NA, not applicable; SA, suicide attempt; SI, suicidal ideation.
¶unvAs all included studies used an unvalidated suicidal behavior assessment tool, the subgroup analysis 1 was not possible.
§nsAs all included studies included population types not specified, the subgroup analysis 2 was not possible.
§vetAs all included studies included veterans, the subgroup analysis 2 was not possible.
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FIGURE 2

Factors explaining the association between chronic pain and suicidal behavior. ADHD, attention-deficit/hyperactivity disorder; aSI, active suicidal 
ideation; NS, not significant; pSI, passive suicidal ideation; SA, suicide attempt; SF-12, the 12-Item Short Form Health Survey; SI, suicidal ideation; TBI, 

(Continued)
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et al., 2013; Wang et al., 2021) were conducted in Asian countries. A 
major factor impairing the methodological quality of the included 
studies was the lack of use of validated tools for SB. Of the included 
studies, only seven studies (Ciaramella and Poli, 2015; Campbell et al., 
2015a,b, 2016; Ciaramella, 2017; Wilson et al., 2017; Blakey et al., 
2018) used validated questionnaires or structured interviews to assess 
SB. In addition, of the included studies, eight studies (Im et al., 2015; 
Bertoli and de Leeuw, 2016; Bromberg et al., 2017; Blakey et al., 2018; 
Lewcun et al., 2018; Androulakis et al., 2021; Wang et al., 2021; Song 
et al., 2022) targeted specific populations or specific types of chronic 
pain and thus were at a disadvantage in terms of generalizability. A 
meta-analysis was conducted on the prevalence of SI and SA among 
individuals with chronic pain. The results showed that the pooled 
lifetime prevalence of SI and SA was 28.90 and 10.83%, respectively, 
in the mixed sample comprising various chronic pain conditions. In 
addition, the prevalence of SI and SA in this group in the past year was 
10.46 and 1.31%, respectively, which was not unusual. The prevalence 
of SI in the mixed sample ranged from 10 to 25% within a year. 
Overall, the meta-analysis results showed high statistical heterogeneity 
(I2 value of 90% or higher); however, this heterogeneity could not 
be satisfactorily explained by subgroup analysis. Nevertheless, there 
was a clear difference in the prevalence of SB in subgroup analyses 
according to the SB assessment tool or the characteristics of the 
population. Excluding the pooled prevalence of past 2-week SI, the 
pooled prevalence rates of current SI, past year SI, lifetime SI, past year 
SA, and lifetime SA were 1.7 to 3.4 times greater when a validated SB 
assessment tool was used. In addition, in subgroup analysis according 
to the characteristics of the subjects in the mixed sample, the overall 
prevalence of SB was the highest in studies on adolescents, followed 
by studies without a specific population and studies on veterans. Meta-
analysis of the prevalence of SB in individuals with certain pain 
conditions (headache, musculoskeletal pain, and backache) was 
available. The pooled prevalence of SA for these individuals was less 
than 1%, and the prevalence of SI was less than 20%, which was not 
higher than that for the mixed sample. In the included studies, 43 
factors were reported to explain the association between chronic pain 
and SB, which were identified through regression analysis. Of these 
factors, most (37/43, 86.05%) were factors associated with an increased 
risk of SB in individuals with chronic pain; however, some factors were 
associated with a reduced risk of SB. These potentially protective 
factors included pain coping and self-efficacy, older age, certain race/
ethnicity groups, and marriage.

4.2. Clinical implications

A major finding of this systematic review and meta-analysis was 
the high prevalence of SB among individuals with chronic pain. 
Specifically, in the mixed sample comprising various chronic pain 
types, the pooled prevalence of past 2-week SI and lifetime SI reached 

25.87 and 28.90%, respectively. Importantly, considering that the 
pooled prevalence of past 2-week SI was 24.39% among patients with 
major depressive disorder (MDD), known as a high risk group for 
suicide, and 1.28% in the non-MDD group (Cai et  al., 2021), the 
pooled prevalence of past 2-week SI among individuals with chronic 
pain in this review may be considered high. The results of subgroup 
analyses in this review demonstrated vulnerability to SB in adolescents 
with chronic pain. A systematic review examining the association 
between pain and suicide vulnerability in adolescence analyzed 25 
observational studies and found that pain could approximately double 
the risk of suicide of adolescents (Hinze et al., 2019). Importantly, this 
review shed light on the complex associations between pain and 
suicidality in adolescents, and most associations became less robust or 
insignificant after controlling for psychiatric symptoms (Hinze et al., 
2019). These findings suggest that psychiatric symptoms including 
depression may play an important mediating role in the association 
between pain and suicidality. Regression analyses adjusted for 
psychiatric symptoms in the studies included in this review identified 
specific risk factors that may be used as screening tools to determine 
suicide risk in clinical settings as follows: pain conditions (migraine, 
medication overuse headache, backache, neuropathic pain, and 
abdominal pain), mental conditions (depressive disorders, history of 
depression, obsessive-compulsive disorder, alcohol use disorder, drug 
use disorder, borderline personality disorder, antisocial personality 
disorder, dependent personality disorder, narcissistic personality 
disorder, posttraumatic stress disorder, adjustment disorder, 
burdensomeness, schizophrenia, schizoaffective disorder, delusional 
disorder, bipolar disorder, attention-deficit/hyperactivity disorder, 
traumatic brain injury, history of SA, and family history of depression), 
sex (male), and race (White) (Figure 2, Supplementary file 4).

Given the high prevalence of SB in patients with chronic pain and 
the direct and indirect pathways by which chronic pain contributes to 
suicide (Hooley et al., 2014; Hooten, 2016; Racine, 2018), screening 
for the suicide risk of individuals with chronic pain may be  a 
promising strategy for reducing the national suicide risk. Overall, 
subgroup analyses in this review found that the pooled prevalence of 
SB was higher when validated SB assessment tools were used instead 
of unvalidated tools. Therefore, compared with unvalidated tools, 
validated SB assessment tools may be associated with higher sensitivity 
to SB. Considering that patients who have attempted suicide are more 
likely to seek treatment in primary care rather than mental health 
services (Stene-Larsen and Reneflot, 2019) and that somatic symptoms 
may be a sign of suicide risk (Jeon et al., 2016), appropriate screening 
of suicide risk using a validated assessment tool with high sensitivity 
for patients with chronic pain is of public health relevance.

Considering the association between chronic pain and suicide 
(Hooley et al., 2014; Hooten, 2016; Racine, 2018), the management of 
chronic pain may be considered for the purpose of reducing the risk 
of SB in individuals with SB. However, as the use of opioids may 
contribute to SB in individuals with chronic pain in the context of 

traumatic brain injury. Regarding the color of cell shading, red (symbol, “+”) indicates factors significantly associated with an increased risk of suicidal 
behavior; green (symbol, “−”) indicates factors significantly associated with reduced risk of suicidal behavior; and gray (symbol, “NS”) indicates factors 
not significantly associated with risk of suicidal behavior. “*” indicates the regression analysis result without adjusting for psychiatric symptoms, and “§” 
indicates the regression analysis result with psychiatric symptoms such as depression being adjusted. The number of “*” or “§” refers to the number of 
studies reporting that result. For example, “+§§” means that two regression analyses, adjusting for psychiatric symptoms, reported statistically significant 
associations with a higher risk of suicidal behavior.

FIGURE 2 (Continued)
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suicide risk, non-pharmacological therapies may be advantageous for 
the treatment of chronic pain in these patients (Nestadt and Bohnert, 
2020). Promising non-pharmacological therapies include cognitive 
behavioral therapy, which is commonly used for chronic pain and 
suicide prevention (Stanley et  al., 2009). Moreover, acupuncture, 
which can reduce suicide risk factors such as chronic pain (Vickers 
et  al., 2018), depression (Armour et  al., 2019), and chronic pain-
related depression (You et al., 2021), may be considered as one of the 
promising non-pharmacological therapies for individuals with 
chronic pain and suicide risk. A recent systematic review examined 
the effectiveness and safety of acupuncture for SB (Kwon and Lee, 
2023). Although definitive conclusions could not be drawn due to the 
lack of eligible studies, studies of acupuncture involving subjects at 
risk of suicide have mainly used ear acupuncture (Kwon and Lee, 
2023). The potential shared therapeutic mechanisms of ear 
acupuncture for chronic pain and suicide prevention include 
stimulation of the auricular branches of the vagus nerve, anti-
inflammatory activity, and antioxidant activity (Hou et al., 2015).

In this review, factors associated with the low prevalence of SB in 
individuals with chronic pain could be  considered for a suicide 
prevention strategy. Potential modifiable protective factors for SB 
included pain coping and self-efficacy as well as marriage. In 
particular, self-efficacy plays a role in managing SI and impulses, 
potentially contributing to the prevention of SB (Czyz et al., 2014). 
Accordingly, some researchers have suggested that suicide prevention 
interventions can be provided to adolescents at risk of suicide by 
enhancing motivation and self-efficacy (Micol et al., 2022). On the 
other hand, unmodifiable factors included older age and certain race/
ethnicity groups, which could be used to identify vulnerability to SB 
in individuals with chronic pain.

Demoralization and its subcomponent loss of MiL, although not 
found in this study, are also worth discussing in relation to chronic 
pain and SB. Importantly, demoralization is relevant to chronic pain 
as it developed in a somatic context associated to psychic suffering 
(Clarke and Kissane, 2002). A recent case–control study found that 
demoralization in patients with chronic pain had a positive correlation 
with SI, almost as strong as depression (Chytas et  al., 2023). 
Demoralization is often underestimated, but because it is likely an 
independent risk factor for SB (Costanza et  al., 2022), it can 
be considered an important target to be considered along with chronic 
pain in the detection of suicide risk. Demoralization may be  an 
important target for screening for suicide risk because it can 
be identified even in individuals for whom the clinical diagnosis of 
depression is difficult to define, and is useful because it suggests 
therapeutic indications, such as meaning-centered psychotherapeutic 
(Costanza et  al., 2022) and interpersonal approaches (Costanza 
et al., 2020).

4.3. Strengths and limitations

This study, for the first time, pooled the prevalence of SB in 
individuals with chronic pain and presented results highlighting the 
importance of suicide risk screening in this potentially vulnerable 
population. Given the high prevalence of chronic pain (Domenichiello 
and Ramsden, 2019; Murray et al., 2022) and the high suicide rates are 
still a public health threat (Petrosky et al., 2018; Naghavi, 2019), the 
findings may contribute to the establishment of strategies for reducing 
suicide rates in the future. There were some limitations in this 

systematic review. First, most of the included studies (Smith et al., 
2004; Ratcliffe et al., 2008; Poole et al., 2009; Kanzler et al., 2012; Dutta 
et al., 2013; Cheatle et al., 2014; Ciaramella and Poli, 2015; Im et al., 
2015; Campbell et al., 2015a,b, 2016; Bertoli and de Leeuw, 2016; 
Bromberg et al., 2017; Ciaramella, 2017; Wilson et al., 2017; Blakey 
et al., 2018; Lewcun et al., 2018; Vaegter et al., 2019; Abdelghani et al., 
2020; Androulakis et al., 2021; Rojas et al., 2021) were conducted in 
Western countries. Among the included studies, 10 studies (Smith 
et al., 2004; Poole et al., 2009; Kanzler et al., 2012; Cheatle et al., 2014; 
Bromberg et  al., 2017; Blakey et  al., 2018; Lewcun et  al., 2018; 
Abdelghani et al., 2020; Androulakis et al., 2021; Song et al., 2022) 
described the inclusion of patients of various ethnicities; however, 
relatively few studies on the prevalence of SB in patients with chronic 
pain in Asian countries were found. Given that a study (Androulakis 
et al., 2021) included in this review found that Asians were associated 
with an increased risk of SB in cases of chronic pain, this topic 
deserves further investigation in Asian countries. This will be  a 
relevant research topic in some Asian countries with high suicide 
rates, such as South Korea (Ilic and Ilic, 2022). Second, the meta-
analysis in this review showed high statistical heterogeneity that could 
not be  explained by subgroup analyses in most cases. This may 
be attributed to differences in the SB assessment tools, pain conditions, 
and race/ethnicity and sex of the population. In order to reduce this 
heterogeneity, certain factors found to explain the relationship 
between chronic pain and SB in this review can be referenced in the 
design of future observational studies investigating SB in individuals 
with chronic pain. Third, among the included studies, no study 
compared the prevalence of SB between the general population and 
individuals with chronic pain. Therefore, based on the included 
studies, we  cannot directly conclude that the prevalence of SB in 
individuals with chronic pain is higher than that in the general 
population. Fourth, among the included studies, no study 
longitudinally followed changes in SB in individuals with chronic 
pain. Therefore, this review did not estimate the direction and trend 
of longitudinal changes in SBs such as SI or SA in individuals with 
chronic pain. Also, for the same reason, a causal assessment between 
the SB-related factors found in this study and the presence of SB was 
not possible. Therefore, the potentially protective or risk factors 
should be regarded as potential, and their causality in the context of 
SB among individuals with chronic pain should be verified in future 
longitudinal studies. Finally, although recent studies have shown that 
coronavirus disease 2019 (COVID-19) as a stressful event may affect 
SB in the general population (Yan et al., 2023), this review was unable 
to estimate the difference in the prevalence of SB before and after 
COVID-19 in patients with chronic pain due to a lack of relevant 
studies. Considering that distress caused by COVID-19 itself may 
contribute to SB and that limited healthcare visits due to COVID-19 
may exacerbate chronic pain and potentially comorbid mental health 
conditions (John et  al., 2022; Tanaka, 2022), this topic should 
be addressed in the future.

5. Conclusion

This systematic review and meta-analysis demonstrated the high 
prevalence of SB in individuals with chronic pain. Specifically, around 
1 in 4 individuals with chronic pain had SI within the last 2 weeks. 
However, there was considerable statistical heterogeneity in the 
pooled prevalence of SB in this population. Factors associated with the 
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lower prevalence of SB in this population included pain coping and 
self-efficacy, age (older), race/ethnicity (Black and Hispanic/Latino), 
and marriage. The findings of this review may be considered as a 
public health contribution to address high suicide rates worldwide in 
the future.
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