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Summary

Leading suicide theories and research in adults suggest that pain may exacerbate an individual’s 

suicidal risk. Although pain and suicidality both increase in prevalence during adolescence, their 

relationship remains unclear. We aimed to systematically review the empirical evidence for an 

association between pain and suicidality in adolescence (PROSPERO: CRD42018097226). In 

total, 25 observational studies, published between 1961 and December 2018, exploring the 

potential pain-suicidality association in adolescence (10-19 years) were included. Across various 

samples and manifestations of pain and suicidality, we found that pain approximately doubles 

adolescents’ suicidal risk, with a few studies suggesting that pain may predict suicidality 

longitudinally. Although depression was an important factor, it did not fully explain the pain-

suicidality association. Evidence on associations between pain characteristics and suicidality is 

sparse and inconclusive, potentially hiding developmental differences. Identification of 

psychological mediators and moderators is required to develop interventions tailored to the needs 

of adolescents in pain.

Introduction

Although suicide can affect people at all stages of life, it accounts for a major proportion of 

deaths amongst young people worldwide.1,2 Death by suicide marks the fatal endpoint of the 
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suicidality risk spectrum, which ranges from cognitions about suicide and self-harm (i.e., 

suicidal ideation) through suicidal behaviours (i.e., the actual act of harming oneself 

irrespective of suicidal intent and levels of medical severity) to death by suicide.3 These non-

fatal manifestations of suicidality are a common public health problem in adolescents 

(lifetime suicidal ideation: 29·9%; history of suicidal behaviour: 9·7%4,5), particularly 

between the ages of 12 and 17 years.6,7 Thus, knowledge of the factors that promote risk and 

resilience to the development of suicidality and the transition from suicidal ideation to acts 

in adolescents is crucial.8

Leading theories of suicidality9–12 and empirical research in adults13–15 emphasize the role 

of pain in increasing an individual’s suicidal risk. However, pain is a complex phenomenon 

and little is known about which aspects of the pain experience, including sensory (e.g., pain 

sensitivity), cognitive (e.g., pain catastrophizing) and affective-motivational components of 

pain (e.g., unpleasantness of pain16,17), confer an increased suicidal risk.18 Alternative ways 

of describing pain are by its duration and/ or the impact of pain on functioning. Whilst 

‘acute pain’ is short-lived (i.e., < 3 months) and caused by an identifiable disease or injury,19 

‘chronic pain’ refers to an enduring primary health condition (i.e., ≥ 3 months) of persistent 

or recurrent pain that significantly impairs patients’ wellbeing and functioning, despite 

treatment of an underlying medical condition.20 In this review, ‘pain’ refers to the presence 

of both acute and chronic pain conditions, aspects of the pain experience and functional 

impairment.

Although research has shown that prevalence rates of chronic pain tend to increase 

substantially from the age of 12 years onwards (median prevalence rate: 11-38%21,22), little 

is known about the pain-suicidality association in adolescents. In keeping with the definition 

proposed by the World Health Organisation,23 we define adolescence as a distinct 

developmental period, ranging from 10 to 19 years of age. During these critical years of 

development, young people undergo marked physical, neuro-cognitive and social changes 

that may precipitate or protect against the emergence of various (mental) health outcomes in 

adulthood.24,25 Pain during adolescence is predictive of pain in adulthood.22,26 However, the 

manifestation of pain may vary between adolescents and adults,21,27 and its effects may be 

particularly detrimental in adolescence, particularly by interfering with the adaptive 

development during this critical period.28

Given the growing support for a relationship between pain and suicidality in adults (see 

Racine13, Rizvi et al.14 and Tang et al.15), establishing whether a similar relationship exists 

in adolescents has the potential to enhance our understanding of the interplay between 

physical and mental suffering in this age group, and to inform the development of prevention 

strategies.6,29

In this paper, we report the findings of a systematic review designed to synthesise and 

critically evaluate the existing empirical evidence for an association between pain and 

suicidality in adolescence.
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Methods

Search strategy and selection criteria

The protocol for the systematic review is compliant with the recommendations of the 

PRISMA statement30 and was pre-registered in PROSPERO [CRD42018097226].

A comprehensive search strategy was used to identify candidate studies, developed in liaison 

with an information specialist and experts on pain and suicide research (see supplement 1). 

Literature searches were performed in Ovid Embase, Ovid PsycINFO, Ovid Medline, 

EBSCO CINAHL, PubMed, Web of Science, and Scopus, alongside checking of grey 

literature (ProQuest Dissertations and Theses; OpenGrey: opengrey.eu/), trial registers 

(ClinicalTrials.gov), conference proceedings (Web of Science and Embase), backward and 

forward citation screening and correspondence with authors of included studies, between 

June, 7th and December, 3rd, 2018. As the main database search yielded an additional key 

term (self-mutilation), the search was repeated on July, 3rd, 2018, focussing in the second 

round solely on self-mutilation as a measure of suicidality. An inclusive approach to 

eligibility assessment was taken. Studies were deemed eligible if they explored and provided 

data on the potential relationship between suicidality and pain in adolescence. No 

restrictions were placed on the type or the assessment of suicidality, pain or the research 

setting. In addition, studies (sampling both adolescents and adults) were included, provided 

data could be extracted for the subsample of adolescents (i.e., those aged 10 to 19 years23). 

In order to minimise between-study heterogeneity, only observational studies (i.e., cross-

sectional, cohort and case-control studies) were included.

Studies were excluded if (1) the study did not allow to establish an association between pain 

and suicidality, (2) no data could be extracted for adolescents, (3) the study focussed on 

clearly distinct populations (e.g., animal studies, military studies, prison cohorts, and end-of-

life care), (4) they did not provide original data (e.g., reviews, editorials, or opinion papers), 

(5) they did not use an observational study design (e.g., intervention studies, experimental 

studies and qualitative research), (6) they experimentally induced pain, (7) they used mixed 

measures of pain and suicidality (e.g., pain during self-harm) or measures of the perception 

of pain in comparison to other people, and (8) they were published in any other language 

than English. Furthermore, studies published before 1961 (the year of decriminalisation of 

suicide in England and Wales31) or after December 2018, and duplicates, were excluded 

from this review.

Using Covidence32, two independent reviewers (VH and LQ) performed the eligibility 

assessments between June, 7th and December, 3rd, 2018. Title and abstract screening was 

followed by full-text screening. Inter-rater reliabilities were calculated, using the percentage 

agreement with a threshold of ≥ 0·8 indicating acceptable inter-tater reliability. Between-

rater discrepancies were resolved through discussion and where necessary through 

involvement of a third independent reviewer (BG).

Data extraction and quality assessments

Two independent reviewers (VH & RB) performed the data extraction, using a standardised 

pre-piloted data extraction form (see supplement 2). Authors were contacted to provide 
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missing (subsample) data where necessary. Two studies used the same dataset, as an already 

included study (Young-Hunt33,34, Add Health35,36). We decided to treat all four studies 

separately, as data on different measures, subsamples35,36 and follow-up waves33,34 were 

reported, precluding a combined discussion of the study results.

Two independent reviewers (VH & LQ) performed the quality assessments, using the 

Newcastle-Ottawa Quality Assessment Scale ([NOS]37) for nonrandomised studies.38,39 

Each study was evaluated on an item-basis to advance future research. Quality assessments 

were not used to determine eligibility, but to gauge the validity of the results and to generate 

guidelines for future research. Inter-rater reliabilities for the data extraction and quality 

assessments were calculated using the percentage agreement, and discrepancies between 

raters were resolved through discussion, and involvement of a third, independent reviewer 

(BG), if necessary.

Data synthesis

Given the large between-study heterogeneity in the exposure and outcome of interest, as well 

as in the population studied and statistics being used, a meta-analysis was considered to be 

inappropriate40 and a narrative synthesis of aggregated and individual study findings was 

conducted, primarily using risk measures.

Role of the funding source

The first author, VH, is funded by the Oskar-Helene Heim Foundation and the FAZIT 

foundation. CC, is funded by the Wellcome Trust, Grant Number 107496/Z/14/Z. RB is 

funded by Defehr-Neumann foundation. BG is funded by the Faculty of Social Sciences, 

University of Oslo. The funding organisations had no role in the study design, data 

collection, data extraction, data interpretation, or writing of this report. The corresponding 

author had full access to all the data in the study and had final responsibility for the decision 

to submit for publication.

Results

The comprehensive search strategy yielded 8217 references (figure 1). After deduplication, 

3806 were retained for title and abstract screening, of which 557 studies were considered for 

full-text review. Independent review resulted in a total sample of 25 studies. Interrater 

agreement across the study selection phases and the data extraction phase was high 

(selection: percentage agreement=86·5-99·8%; data extraction: percentage 

agreement=97·7%).

The majority of selected studies had been published in the last decade (n=2033,34,36,41–57; 

80% published after 2010; table 1). Studies were geographically diverse, and mainly based 

on community samples (n=1733–36,43,44,46–51,53,55,57–59), using cross-sectional designs 

(n=1835,41,43,46,47,49–61). Eighteen studies recruited participants aged 10 to 19 years,
33–36,42,45–48,50–53,57–61 whilst in 7 studies data on adolescents within a broader age sample 

were made available by the authors.41,43,44,49,54–56
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Study quality was assessed (see supplement 3), with substantial interrater agreement 

(percentage agreement=77·7-83·3%). Although 17 studies scored positively on at least half 

of the assessment criteria,33–36,42,44–48,50–53,58,59,61 study limitations became apparent in 

several domains, including the assessment of the exposure (i.e., pain; 

n=1733–35,41,42,45,47–51,53,55–57,59,60) and the outcome (i.e., suicidality; 

n=1634–36,41,47,49–53,55–60). Other major limitations involve the failure to justify sample size 

(n=941,43,49,54–57,60,61), inappropriate use and reporting of statistical tests (n=741,43,49,54–57), 

high number of non-respondents (n=735,43,49,52,56,58,60) and failure to control for potential 

correlates, such as age, gender and/ or depression (n=641,43,49,54,56,60).

Table 2 shows the individual study results, structured around the type of suicidality and the 

level of support provided for the potential pain-suicidality association. The majority of 

studies reviewed provided support for the hypothesised pain-suicidality association in 

adolescence. In three studies the relationship between pain and suicidality remained unclear, 

as no test statistics were available.43,54,56

Seven community-based studies34–36,46,47,58,59 and four clinical studies42,45,52,61 explored 

links between pain and suicidal ideation. In most of the community-based studies, pain 

increased the odds of suicidal ideation (e.g., see Halvorsen et al.47; Wang et al.59). 

Specifically, of the 4·5 to 17 percent of adolescents in community samples reporting suicidal 

ideation,34–36,46,47,58,59 adolescents with pain reported significantly higher levels of suicidal 

ideation compared to those without pain (with pain: 7·2-23·9% vs. no pain: 3·5-6·2%).
46,47,59 However, probability estimates varied greatly between community samples 

(aOR=1·2-4·9; see table 2), and the statistical significance of the associations appeared to 

depend largely on the degree of control for covariates. All studies focussing on community 

samples accounted for demographics (n=734–36,46,47,58,59), consistently showing that pain 

increased the odds of suicidal ideation. This association persisted when additionally 

controlling for health-related factors (n=334,35,46), but inconsistencies appeared when studies 

also accounted for depression and other psychiatric symptoms (n=534,36,46,47,59). In one 

study, pain was significantly associated with suicidal ideation after additionally controlling 

for psychiatric symptoms (aOR=1·8, 95%CI=[1·4-2·4]).34 However, in other studies this 

association mostly diminished to non-significance after controlling for depression (see 

Halvorsen et al.47; Fuller-Thomson et al.46; Wang et al. 59; Van Tilburg et al.36). When 

focussing on clinical samples of adolescents in pain (n=442,45,52,61), three studies found 

significant associations between pain and suicidal ideation (aOR=1·0-7·845,52,61; percentage 

with suicidal ideation: 20-22%52,61, suicidal ideation with pain: 22% vs. without pain: 

5·3%45), which were no longer apparent after controlling for demographics and depression.
52,61 One study did not reveal any association between pain and suicidal ideation (suicidal 

ideation with pain: 34·7% vs. without pain: 27·5%).42

Nine studies explored the association between pain and suicidal behaviour,
33,35,36,41,48,50,53,57,60 of which seven studies recruited community samples33,35,36,48,50,53,57 

and two studies focussed on adolescents in psychiatric services.41,60 In community samples, 

pain increased the odds of suicidal behaviour, with large differences in probability estimates 

between community samples (aOR=1·2-9·0; see table 2), as a function of the degree of 

control for other correlates. Specifically, 1 to 21·4 percent of community adolescents 
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reported suicidal behaviour.33,35,36,48,50,53,57 Adolescents with pain reported higher levels of 

suicidal behaviour than those adolescents without pain (with pain: 6-78% vs. without pain: 

1·3-31·1%)48,50,53 and adolescents with pain reported higher rates of suicidal behaviour than 

no suicidal behaviour (7.9-61.8 vs. 3.4-39.2).33,57 All community-based studies 

(n=733,35,36,48,50,53,57) accounted for demographics either in the study design48 or through 

adding them as covariates (e.g., see Junker et al.33), and provided support for an association 

between pain and suicidal behaviour. In most studies, this association remained significant 

when adding behaviour- and health-related factors as covariates (n=435,48,53,57). However 

additional control for psychiatric symptoms (n=436,48,50,53), resulted in diminished 

associations. Of those studies that focussed on adolescents in psychiatric services (n=241,60), 

one study found a significant association between pain and suicidal behaviour (OR=2·3-2·7).
60 Specifically, of the overall sample of adolescents in psychiatric services, 35·7 to 48·8 

percent reported one type of suicidal behaviour. It remained unclear how many of those 

adolescents were also experiencing pain.60 However, adolescents who showed aggressive 

compared to non-aggressive suicidal behaviours did not significantly differ in their report of 

pain (aggressive suicidal behaviour and pain: 11·8-17·6% vs. non-aggressive suicidal 

behaviour and pain: 9·4-34·4%).41 Neither study accounted for other correlates.

Two studies examined the relationship between pain and death by suicide.44,48 One 

identified an increased risk for death by suicide (HR=1·6; 95%CI=[1·2-2·3]) in a community 

sample of adolescents with pain, compared to adolescents without pain (i.e., percentage of 

suicides: 20·4%; of which 6-62% reported pain vs. 32% without pain), which was no longer 

apparent after accounting for behavioural factors and psychiatric symptoms.48 Another large 

population-based cohort study explored the risk of death by suicide in opioid users with 

chronic non-cancer pain, showing that no deaths were recorded as suicides in this sample.44

Five studies explored longitudinal associations between pain and suicidality.33,34,36,44,48 

Two found pain to be longitudinally associated with suicidal ideation, controlling for 

demographics, health-related factors and psychiatric symptoms,34,36 but only one of these 

measured and could thus control for suicidal ideation at baseline.36 Three studies explored 

the pain-suicidal behaviour association longitudinally.33,36,48 Pain was not found to predict 

suicidal behaviour over a one-year follow-up period,36 but pain predicted suicidal behaviour 

over a 33-year48, after controlling for demographics and psychiatric symptoms. 

Furthermore, pain was longitudinally associated with self-harm hospitalisation over a period 

of 12-years, controlling for demographics.33 However, as self-harm was not measured at 

baseline, no interferences can be drawn about the direction of this relationship.33 Finally, 

pain was not predictive of death by suicide after controlling for behavioural factors and 

psychiatric symptoms in two studies.44,48

One study showed that particularly comorbid pain, when three to five pain-sites were 

reported compared to fewer pain sites, increased the probability of suicidal ideation, after 

controlling for demographics and depression (aOR=1·8, 95%CI=[1·3-2·5]).47 Specifically, 

19·6 percent of adolescents with three to five pain sites reported suicidal ideation compared 

to 7·5 percent of adolescents with one or two pain site and 4·5 percent of adolescents 

without pain.47 Four studies examined the relationship between pain frequency and 

suicidality.33,50,59,60 Of these, one study explored suicidal ideation, showing that more, 
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compared to less, frequent pain, was significantly associated with suicidal ideation, after 

controlling for demographics and depression (aOR=1·7, 95%CI=[1·1-2·6]).59 Specifically, 

the prevalence of suicidal ideation increased from 7·8 percent, for pain lasting less than one 

day, to 26·2 percent, for pain lasting between seven to 14 days, (overall 8·5% reported 

suicidal ideation in this sample).59 Likewise, frequent pain was found to be associated with 

an increased risk of suicidal behaviour (OR=2·3-2·7),60 and future self-harm hospitalisation, 

compared to individuals with less frequent pains 

(aHR(sometimes/ often headaches/ stomach pain)=2·2).33 Specifically, 41·3 to 64·2 percent of 

adolescents with frequent pains, compared to 35·8 to 58·8 percent with seldom/ never pain, 

reported self-harm hospitalisation at follow-up.33 In keeping with these findings, recurrent 

pain was found to increase the odds of suicidal behaviour (aRR=1·4-1·8; recurrent pain: 

6-20·5% with suicidal behaviour vs. no pain: 1·3-8·9% with suicidal behaviour), after 

controlling for demographics and psychiatric symptoms.50 However, when exploring this 

relationship more thoroughly focussing on varying frequencies of suicidal behaviour and 

pain, the pain-suicidal behaviour association only remained significant for very frequent 

pain and up to three episodes of suicidal behaviour per year (aRR=1·6, 95%CI=[1·1-2·2]), 

and for specific pain locations, after controlling for demographics and psychiatric symptoms 

(see table 2).50

Three studies explored pain severity as a risk factor for suicidality.48,52,53 One identified no 

association between severity and suicidal ideation after controlling for demographics and 

depression,52 and two found partial support for an association with suicidal behaviour in 

community samples.48,53

One study explored the relationship between pain duration and suicidal ideation in a clinical 

sample of pain patients, showing that the association between pain duration and suicidal 

ideation severity (aOR=1·0, 95%CI=[1·0-1·0]) was mediated by depression.52 Other pain 

characteristics (i.e., family history of pain disorders and pain intensity) were not associated 

with suicidal ideation in pain patients.42,52

Two studies explored the relationship between sensory (pain sensitivity and threshold) and 

affective (pain distress) components of the pain experience and suicidality in community 

samples.49,55 One study found significant group differences for pain distress, with higher 

levels being reported by adolescents with suicidal ideation (Med=40·5) compared to suicidal 

behaviour (Med=39·0) or healthy controls (Med=30·5).49 For pain sensitivity significant 

group differences only became apparent when comparing adolescents with suicidal 

behaviour to healthy controls (suicidal behaviour: M=6·6-2·3 vs. healthy: M=5·7-2·2).49,55 

Moreover, higher pain tolerance was reported by adolescents with ideation and behaviour, 

compared to healthy controls, with no significant differences between the suicidal groups 

(suicidal ideation: M=1·83 (SD=0·95), suicidal behaviour: M=1·80 (SD=1·05), healthy: 

M=1·60 (SD=0·82).55

Lastly, six studies examined the association between physical disability and suicidality.
35,42,46,51,52,59 In two community samples, the significant association between the amount of 

activities prevented by pain (aOR=2·0; 95%CI=[1·2-3·4]; suicidal ideation and some 

activities prevented by pain: 12·6% vs. no activities prevented: 3·5%),46 as well as headache-
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related disability and suicidal ideation (grade I disability=7·5% vs. grade IV=44·4% with 

suicidal ideation; p < 0·001) was no longer apparent after controlling for demographics, 

health-related factors and depression.46,59 Likewise, two clinical samples showed that 

functional disability was not associated with suicidal ideation in pain patients,52 and that 

functional disability and pain-bother did not differentiate between the presence of suicidal 

ideation in adolescents with and without chronic pain.42 Finally, the level of mobility 

limitations did not moderate the relationship between pain and suicidal ideation or suicidal 

behaviour, in a community-based study controlling for demographics.35 However, higher 

pain-related quality of life was significantly associated with lower levels of suicidality 

(aOR=0·97; 95%CI=[0·97-0·98]) in a community sample, after controlling for 

demographics.51

Figure 2 displays the results of this review, showing the different relationships between 

various manifestations of pain and suicidality in community and clinical samples of 

adolescents. Please note, that given the paucity of existing research and the large variety in 

the conceptualisation and measurement of each correlate, the evidence pertaining to specific 

correlates is rather limited and needs to be interpreted with caution (see supplement 4). 

Nevertheless, this systematic review has shown that the majority of studies reviewed 

provided support for the hypothesised pain-suicidality association in adolescence across the 

various manifestations of pain and suicidality, and the different samples being studied. 

Overall, we found higher prevalence rates of suicidality in community samples with pain 

compared to those without pain (suicidal ideation and pain: 7·6-17·7% vs. no pain: 

3·6-6·2%; suicidal behaviour and pain: 6-63% vs. no pain: 1·3-39·2%), and in clinical 

samples (suicidal ideation and pain: 22% vs. no pain: 5·3%). Studies where the relationship 

was no longer apparent after control for other measured factors, were comparable to studies 

were this relationship remained in terms of their population, sample size and study designs, 

but those studies that provided only partial support generally explored more pain locations 

and types of suicidality, and controlled for more correlates, such as depression (n=9/11 vs. 

n=2/8, table 2). Across the different levels of support (full or partial support), similar 

associations have been found, namely around one- to two-fold increase in odds of suicidal 

ideation and suicidal behaviour, considering various pain locations. However, these 

associations became less robust and mostly reduced to non-significance after controlling for 

psychiatric symptoms (table 2).

Discussion

This systematic review synthesised and evaluated existing evidence across 25 studies, 

published between 2006 and 2018, on the hypothesised pain-suicidality association in 

adolescents. In keeping with our hypotheses derived from the adult literature,13,15,18,62 we 

found evidence for an association between pain and suicidality in adolescents, across various 

samples and manifestations of pain and suicidality. Overall, we found higher prevalence 

rates of suicidality in community samples with pain compared to those without pain 

(suicidal ideation and pain: 7·2-23·9% vs. no pain: 3·5-6·2%; suicidal behaviour and pain: 

6-78% vs. no pain: 1·3-31·1%), and in clinical samples (suicidal ideation and pain: 22% vs. 

no pain: 5·3%). In other words, pain doubles the risk of suicidality, with some studies 

suggesting that pain may predict suicidality longitudinally. Substantial between-study 
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heterogeneity in the operationalisation and assessment of exposures and outcomes, as well 

as in the population sampled, study designs used, and the degree of control for important 

correlates, led to inconsistent findings. These inconsistent findings are in keeping with 

research in adults,18,62 and highlight the need for a systematic and consistent approach in 

research that aims to disentangle the complex relationship between pain and suicidality.

Studies in which the pain-suicidality association became non-significant after controlling for 

other variables, typically assessed the exposure and outcomes with validated tools (e.g., 

instead of single-item, non-validated questions), explored different pain locations and types 

of suicidality, thereby also providing a range of non-significant associations, and more 

rigorously controlled for psychiatric symptoms, such as depression, than studies that 

provided full support for this relationship. In keeping with the adult literature (see Hooley et 

al.63; Spiegel et al.64), depression stood out as an important factor in the relationship 

between pain and suicidality, as the association weakened after controlling for depression 

(e.g., see Fuller-Thomson et al.46). Yet, this systematic review shows that, even after 

adjustment for depression, the pain-suicidality association still remained significant for 

subgroups that are characterised by more frequent and severe pains (e.g., headaches; see 

Koenig et al. 50; Hogstedt et al.48). This suggests that the relationship between pain and 

suicidality is complex, and at least partially depends on mechanisms other than depression 

(see Racine13). Additionally the cross-sectional nature of most studies means that research is 

still largely agnostic to the issue of whether depression acts as a confounder (increasing 

occurrence/reporting of both pain and suicidality), an intermediate mechanism (mediator) 

between pain and suicidality (e.g. pain > depression > suicidality), a moderator (e.g., the 

pain-suicidality association is stronger in the presence of co-morbid depression) or some 

complex interplay between these potential relationships. These proposed trajectories are 

consistent with a recent review, highlighting similar paths in which paediatric chronic pain 

and depression may co-occur and mutually maintain one another).65 However, little is 

known about which of these trajectories are more likely and the respective correlates that 

may drive these associations of paediatric pain with depression, or indeed with suicidality.65 

Regarding suicidality, it is particularly relevant to explore these correlates to enhance our 

understanding of how changes in an initially adaptive state of acute pain may relate to 

maladaptive thoughts and behaviours. Feeling acute pain has a survival advantage, such that 

it signals harm and drives action to prevent future harm and promote recovery.66 However, 

when pain becomes chronic it loses this advantage and is associated with increased distress 

and at its worst self-destructive behaviours.66 In an attempt to better understand the complex 

pain-suicidality association in adults, a recent review has revealed psychological processes 

that are common to both conditions (e.g., psychological flexibility, future orientation and 

mental imagery).67 However, it remains unknown whether these psychological processes 

may also drive the behavioural change that may explain the pain-suicidality relationship in 

adolescence. It is, therefore, essential to better understand the pain-suicidality trajectories 

and the potentially complex interplay with unique correlates in adolescence to identify these 

vulnerable youth.

Research in adults shows that common mental-health factors (e.g., depression and anxiety) 

mediate but do not fully account for the pain-suicidality association.68–70 As pain and 

psychiatric symptoms are highly comorbid during adolescence,71 it is crucial to better 
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understand the potentially complex interplay between physical and mental health when 

explaining the pain-suicidality association. To date, most studies have solely explored 

depression as a mental health factor underpinning the pain-suicidality association in 

adolescence, and little attention has been given to other potential mental health factors, such 

as anxiety or childhood trauma (see Spiegel et al.64), or psychological processes 

underpinning this association. Enhanced knowledge about and management of comorbid 

physical and mental-health risk factors may maximise treatment outcomes.72

Exploring different aspects of the pain experience, we found that more pain sites, frequent 

and recurrent pain and pain-related quality of life (i.e., people’s perceived impact of their 

pain on their physical, mental and social well-being51), were associated with suicidality, 

which corroborates and extends existing research in adults.13 In addition, longer pain 

duration was associated with suicidal ideation. In keeping with the adult literature, this 

relationship diminished after controlling for depression, suggesting that over time suicidal 

ideation may become more closely associated with comorbid psychological symptoms 

instead of the duration of the physical symptoms.13 There are mixed findings for 

relationships with pain severity, pain sensitivity, distress and tolerance. Although physical 

disability has previously been found to be a predictor of suicidality in adult samples,62 the 

current review detected inconsistent findings in adolescents. Even though some studies 

detected an association (see Lewcun et al.52), this relationship mostly diminished to non-

significance, after controlling for psychiatric symptoms (see Fuller-Thomson et al.46). This 

finding is in keeping with research suggesting that the correlates of physical disability differ 

by age.73 Specifically, physical disability was strongly associated with affective distress in 

younger patients, compared to elderly were physical disability was strongly associated with 

pain severity.73 This finding suggests that in young people the association between physical 

disability and suicidality may be more strongly driven by the comorbid psychiatric 

symptoms than in older adults. That is, physical disability may increase suicidal 

vulnerability through its effect on mental health (e.g., emotional suffering13), or mental 

health problems may impact physical health and physical disability (e.g., due to fatigue, 

reduced activity or sleeping difficulties), leading to increased suicidal vulnerability. As most 

research to date is cross-sectional, the direction of the effects awaits further scrutiny. 

Furthermore, other aspects of the pain experience, namely family history of pain, pain 

intensity and opioid-use, were not found to be associated with suicidality in adolescents. As 

research on the relationship between aspects of the pain experience and suicidality in 

adolescence is very limited, mixed results, particularly when performing a range of subgroup 

analyses, may be attributable to a lack of power when exploring subgroups, adding 

moderators and controlling for various correlates. Hence, a systematic exploration of these 

factors and replication of existing research is warranted.

Research on the relationship between pain and suicidality during adolescence is emerging, 

with 18 studies that addressed the adolescent years specifically. However, the amount of 

evidence pertaining to the specific aspects of the pain experience that may exacerbate 

suicidal risk is rather limited and inconclusive (see supplement 5), which emphasizes the 

need for future research. Specifically, future research needs to address the above mentioned 

limitations by thoroughly assessing pain and suicidality, controlling for correlates other than 

depression, exploring aspects of the pain experience (e.g., pain frequency) and risk and 
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resilience factors underpinning this link more thoroughly across samples and study designs 

to elucidate under which conditions pain may be associated with suicidality during 

adolescence. As most research has been conducted with community samples, future research 

needs to explore how these findings translate to clinical samples of adolescents in pain. Most 

of the reviewed research aligns with findings from similar studies in adults, which suggest a 

two- to three-times increased risk of suicidality in adults with chronic pain (see Racine13), 

compared to the doubled risk identified here. This challenges the proposed developmental 

profile underlying the pain-suicidality association, although the presence of a similar 

associations may hide different underlying mechanisms. Research to date has explored the 

pain-suicidality association in adolescence based on hypotheses derived from the emerging 

research in adults without acknowledging and exploring potential developmental differences 

between adolescents and adults. Moreover, as the current systematic review elucidates, the 

existing literature is limited by the superficial exploration of the pain-suicidality association 

in adolescents, mainly focussing on the overall relationship rather than specific pain 

characteristics. This superficial investigation may hide developmental differences that may 

become apparent when considering different lifetime periods and aspects of the pain 

experience. Chronic pain is a stressful experience that is frequently perceived as 

uncontrollable and functionally impairing.74 Hence, exposure to chronic pain during the 

sensitive adolescent period75 may interfere with adaptive neuro-cognitive development (e.g., 

acquisition of self-regulatory skills) and social maturation (e.g., independence), making 

adolescents more susceptible to prolonged emotional difficulties and at its worst suicidality.
28,75 However at the same time, adolescents are shielded from some of the harsher 

socioeconomic effects of chronic disabling pain that may be experienced in adulthood (e.g., 

inability to work), and they are likely to be living in a social context which provides support 

for daily tasks. These highly speculative hypotheses await further scrutiny, and a systematic 

exploration of developmental similarities and differences underpinning the pain-suicidality 

association in adolescents and adults is warranted to tailor early interventions to patients’ 

needs.

There are several limitations pertaining to the current systematic review. First, as we focused 

on literature published in English, we cannot generalise these findings to research published 

in any other language. Second, the direction of the effects between pain and suicidality 

remains unclear, given the small number of cohort studies that allow a consideration of 

direction of causality in observed associations. In addition, the existing cohort studies were 

limited by the single assessment of the outcome at follow-up, which precludes conclusions 

to be drawn about the direction of the effects. By assessing pain and suicidality at multiple 

times throughout development, future studies should ideally enable stronger statements to be 

made concerning the likely direction of effects. Third, the identified support for the pain-

suicidality association during adolescence may be due to publication bias (see also 

supplement 4), which we were unable to formally test, because of the large between-study 

heterogeneity that precludes the use of forest plots as part of a meta-analysis. Finally the 

findings are limited by the covariates used in existing studies (mostly depression), and it is 

unclear whether other unmeasured and uncontrolled factors could fully or partially explain 

the pain-suicidality association during adolescence.
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Despite these limitations, this is the first review that systematically explored the relationship 

between pain and suicidality during the critical years of adolescence – a distinct 

developmental period with marked increases in the report of pain22 and suicidality.6,7 This 

review is characterised by methodological rigor, including double data search, eligibility and 

quality assessments, and data extraction with substantial inter-rater reliability. Moreover, 

unpublished subsample data has been obtained for seven studies. Across studies, we found 

evidence to suggest that adolescents suffering from pain are at an increased risk of suicidal 

ideation and behaviour. Although depression was identified as an important factor in this 

association, the pain-suicidality association could not be fully explained by the presence of 

comorbid depression. Evidence on associations between pain characteristics and suicidality 

is sparse and inconclusive, potentially hiding developmental differences. Interventions are 

warranted that target key psychological mechanisms underpinning the pain-suicidality 

association in adolescence to prevent or intervene with the progression along the suicide 

spectrum in adolescents suffering from pain. In addition, routine screening for suicidal risk 

needs to be facilitated to provide timely help and support.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Panel: Key Messages

• Leading suicide theories and research in adults suggest that pain may 

exacerbate an individual’s suicidal risk. Although pain and suicidality both 

increase in prevalence during adolescence, their relationship remains unclear.

• Across various manifestations of pain and suicidality, we found that pain 

approximately doubles the risk of suicidality in community samples (suicidal 

ideation and pain: 7·2-23·9% vs. no pain: 3·5-6·2%; suicidal behaviour and 

pain: 6-78% vs. no pain: 1·3-31·1%) and clinical samples (suicidal ideation 

and pain: 22% vs. no pain: 5·3%) of adolescents.

• Although depression was found to play an important role in this association, 

the pain-suicidality association cannot solely be explained by the presence of 

comorbid depression. Furthermore, we identified a small number of studies 

that explored and found inconsistent evidence for associations between pain 

characteristics and suicidality.

• By identifying a final sample of 25 studies, this review further underscores the 

paucity of research with adolescents. In addition, the existing studies were 

limited by the assessment of pain and suicidality (e.g., single-item questions) 

and the degree of control for other correlates. Future research needs to address 

these limitations by thoroughly assessing pain and suicidality, controlling for 

correlates other than depression, as well as exploring aspects of the pain 

experience (e.g., pain frequency) and risk and resilience factors underpinning 

this link more thoroughly across samples and study designs. These studies 

may build on, but should not be restricted to, factors identified in the adult 

literature, in order to allow for a systematic exploration of potential 

developmental differences.

• These findings have important clinical implications, such that interventions 

need to be developed that target key psychological mechanisms underpinning 

the pain-suicidality link in adolescence to prevent or intervene with the 

progression along the suicide spectrum in adolescents with pain. In addition, 

routine screening for suicidal risk needs to be facilitated in order to provide 

timely help and support.
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Figure 1. PRISMA flow-chart of the data search and eligibility assessment.
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Figure 2. Schematic representation of the complex relationship between pain and suicidality in 
community and clinical sample of adolescents, respectively.
Note. The symbol ‘✓’ indicates correlates that were fully supported by existing research, the 

symbol ‘?’ shows correlates for which we found mixed findings (e.g., significance of the 

association depended on specific subtypes and the level of control for other factors e.g., 

depression; see also supplement 4 for an overview of an conditions under which this 

correlates were found to be significant), and the symbol ‘–’ indicates correlates that were not 

found to be related to suicidality. Please note, that given paucity of existing studies and the 

large variety in the conceptualisation and measurement of each correlate, the evidence 

pertaining to the specific correlates is rather limited.
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