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Abstract

Chronic pain patients are at elevated risk for suicide, but suicidality as an escape from persistent suffering is not the full picture. Chronic pain is comorbid with mental
health conditions, in particular depression and personality disorders, which carries with it elevated risk for suicidality. The neural networks involved in chronic pain
processing overlap those with depression. Affective disorders such as catastrophizing may not only exacerbate painful symptoms but also increase the risk of suicidal
ideation independent of pain intensity and depression. Insomnia, likewise common in the chronic pain population, has also emerged as a risk factor for suicide. The use
of certain drugs has also been linked to increased suicidality. Thus, an interplay of factors may enhance suicide risk in the chronic pain population. Migraine is more
associated with suicidality than other disease conditions, while neuropathic pain seems to confer no additional risk of suicide. The role of cytokine imbalances and
inflammatory processes is being explored as a risk factor for suicide in patients with chronic pain and/or mental health disorders. Substance abuse may also play a role
in increasing the risk of suicide in chronic pain patients. The chronic pain population is a particularly vulnerable population with respect to suicidality and clinicians

should be mindful of these risks in treating chronic pain patients.

Introduction

Suicide is a global public health problem and may represent about
1.4% of all deaths and is the 17" leading cause of death in the world [1].
For every suicide victim, there are as many as 20 others who attempt
suicide [1]. Suicide was the 10" most frequent cause of death in the
United States (US) in 2014 (accounting for 42,826 deaths) and appears
to be trending upward [2]; the age-adjusted suicide rate in 2014 was
24% higher than it was in 1999 [3]. Of the top 15 causes of death in the
US, suicide has the highest male to female ratio (3.6) and the lowest
black to white ratio (0.4) [2]. In 2014, about 1.1 million American adults
attempted suicide and 9.4 million reported having serious thoughts
about committing suicide (without making an attempt) [4].

Suicidality is a complex phenomenon and may occur when the
individual simultaneously faces both extreme stress and a limited ability
to cope. Indeed, the individual may perceive suicide as the only means
of escaping physical and/or emotional pain [5]. Chronic pain patients
are at double the risk of suicide compared to others not in chronic pain,
with a lifetime prevalence of attempted suicide ranging from 5% to 14%
[6]. Chronic pain may create life-altering, overwhelming stress, and
limited access to medical care, social support, and/or effective analgesia
can seem overwhelming.

In a survey of 1,512 chronic pain patients, 32% of respondents
reported they had some form of suicidal ideation [7]. There are likely
multiple reasons for this. Chronic pain is a devastating psychosocial
life event that can reduce function, limit the patient’s ability to pursue
everyday activities, and cause unrelenting suffering. Many chronic pain
patients suffer from comorbid psychiatric disorders; this condition is so
common that is has been termed “dual diagnosis” In addition, chronic
pain patients are often prescribed polypharmacy, which may alter
biochemistry in unintended ways and, in so doing, exacerbate distress
and suicidal ideation. The aim of this narrative review is to explore
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what is currently understood about suicidal behaviours in chronic pain
patients.

Methods

The PubMed databases were searched for the keyword combination
“chronic pain + suicide” and articles obtained were reviewed. In some
cases, references from those articles were further explored. Some of our
references, in particular for background statistics, come from websites
maintained by the Centres for Disease Control and Prevention and the
World Health Organization. This is a narrative review rather than a
systematic review.

Suicide Terminology

Suicidality must be considered as a continuum. At one end are
random ideas and vague thoughts of self-harm and at the other end is
completed suicide; between these two extremes are thoughts, plans, and
attempts, in that order [8]. Suicidal ideation—entertaining thoughts of
suicide—is considered an important precursor to attempted suicide or
suicide [9,10]. The most robust predictor of suicide is a prior attempted
suicide [11,12]. (Table 1).

Suicide risk may be defined along two dimensions: the baseline risk
(an underlying ideation that remains relatively constant over time) and
acute risk (risk that fluctuates in response to stressors and situations)
[13]. Thus, suicide risk is dynamic over a lifetime.
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Table 1. Terminology used in this narrative review

Term Definition

Suicidality quléctlve term for all types of thoughts and behaviors related to
suicide

Suicide risk Factor(s) that may increase the likelihood of suicide

Suicidal ideation Thoughts about engaging in suicide-related behavior

Suicidal intent The firm conviction that one will commit suicide

A firm plan as to how one would commit suicide, including means,

Suicide plan . L
P location, timing, and so on

Attempted suicide An unsuccessful effort to end one’s life

Completed suicide ~ Death by suicide

The risk of suicide in the population of chronic pain patients

Chronic pain has been associated with higher rates of suicidal
ideation, suicide attempts, and completed suicides [6]. The prevalence
of suicidal ideation in chronic pain patients is about three times as
great as among those who do not suffer from chronic pain [14,15].
Explanations for suicidality in chronic pain patients may first include
the obvious, namely that individuals with severe, relentless pain and
concomitant dysfunction might feel hopeless and consider suicide
a way to end their suffering [6]. It has been speculated that certain
chronic painful conditions may activate indirect mechanisms such
that a mental health disorder is triggered, which then leads to suicidal
ideation or suicide attempts [14]. Serotonergic abnormalities have been
suggested as playing a role in suicidal ideation and attempted suicide
[16].

The risk factors for suicide in general may be grouped into five
domains: psychiatric disorders; risks associated with specific personality
traits; psychosocial life events, including chronic illness; genetic and
familial factors; and neurochemical and biochemical influences [17,18].
Predisposing factors include life events, opportunity, and environmental
factors; potentially modifying factors include social support, psychiatric
care, and cognitive flexibility [17]. Physical problems, including pain
and loss of function, have been specifically observed as a precipitating
factor in suicides of geriatric individuals [19].

A number of risk factors for suicidality in chronic pain patients
have recently been identified [6]. (Table 2). Pain itself is a risk factor,
although some studies have found equivocal results in terms of whether
worsening pain intensities could be associated with exacerbated suicide
risks in a dose-dependent fashion [20,21]. However, very severe pain
confers a much greater risk for suicide than mild pain [20,21]. A
retrospective study based on the 1999 Large Health Survey of Veterans
(n=260,254) found that completed suicide could be associated with
extreme pain intensity levels [22]. After controlling for psychiatric
conditions and demographic data, the suicide rates for those with very
mild pain compared to those with very severe pain was 45.27 versus
80.65, respectively, per 100,000 patient-years [22]. A meta-analysis
of 31 studies found the risk of suicide among those with physical
pain was higher than in those without pain [23]. People dealing with
physical pain compared to those without pain were significantly more
likely to report having a death wish (p=0.0005), current or lifetime
suicidal ideation (both p<0.00001), having made plans for suicide
(current p=0.0008, lifetime p<0.00001), attempted suicide (current
p<0.0001, lifetime p<0.00001), and completed suicide (p=0.02) [23]. A
retrospective study from the National Comorbidity Survey Replication
(n=5,692) retrieved data on painful conditions, non-painful conditions,
and suicidal history [24]. In unadjusted logistic regression analyses, the
presence of any pain condition was associated with both 12-month
and lifetime suicidal ideation, suicide planning, and attempted suicide.
Even when controlling for demographic, medical, and mental health
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covariates, the presence of a painful condition was significantly
associated with lifetime suicidal ideation (odds ratio 1.4, 95% CI, 1.1
to 1.8) [24]. Although not well studied, it may be that the duration of
pain increases the risk of suicide [25]. Specific painful conditions may
confer a greater or lesser risk of suicidality than others [14,15,20,26,27].

An emerging risk factor for suicide in chronic pain patients is sleep-
onset insomnia with daytime dysfunction combined with high pain
intensity [20]. Since sleep may be a respite or “escape” for chronic pain
patients, insomnia in this population may be perceived as particularly
distressing.

It has been suggested that chronic pain as a persistent condition may
reduce the patient’s fear of death [29]. Thus, chronic pain is a source of
distress, may reduce quality of life, can be comorbid with challenging
mental health conditions, and, at the same time, serve to reduce the
patient’s natural fearfulness about death and dying.

Dual diagnosis: Complicating the picture of suicidality
among chronic pain patients

Chronic pain is associated with comorbid conditions, such as
depression, which may confer their own elevated risk of suicidality
[30,31]. Among the general population, it has been estimated that about
90% of individuals who commit suicide have at least one psychiatric
disorder at the time of death [32]. The overlap between mental health
disorders and chronic pain is so prevalent that patients with both chronic
pain and comorbid mental health disorders have a “dual diagnosis.” In
a study of two geographic regions using data from the Veterans Health
Administration (VHA), 432 suicides over a seven-year period were
evaluated, of which 381 had detailed chart information available [33].
In the latter group, 68.5% had documented mental health conditions
compared to 31.5% who did not. Those with documented psychiatric
conditions were also more likely to have reported pain, sleep problems,
and suicidal ideation [33].

Chronic pain has been associated with major depressive disorder
(MDD), although its association with certain other mental health
conditions remains less clear [34,35]. Depressed patients have more
complaints about pain and great impairment from pain than non-
depressed patients [35]. Conversely, patients with more severe pain are
more likely to have depressive symptoms [36]. When chronic pain is
moderate to severe in intensity or when it reduces the patient’s function
or remains refractory to treatment, the patient generally exhibits more
severe depressive symptoms and worse outcomes [35]. Even when the
depression can be effectively treated, those patients in pain are more
likely to relapse than those not dealing with pain [37]. Patients with
even residual depressive symptoms are more likely to attempt suicide
than those without depression [38]. From epidemiological evaluations
of chronic pain patients treated in pain clinics, the prevalence of
comorbid depression was 52% and the mean prevalence of pain in
depressed patients was 65% [35]. A primary care study reported
that 69% of patients with MDD had at least moderate levels of pain,
compared to about 39% who had moderate levels of pain but no MDD
[35].

This is your brain in pain and depression

Many of the key areas of the brain affected by MDD and other
mental health conditions have also been implicated in pain. For a person
in pain, pain relief is perceived as both rewarding and pleasurable and is
so encoded in the brain’s reward circuits [40]. Structural and functional
brain remodelling has been observed in some chronic pain patients.
Chronic pain patients may also experience a dysregulation of the brain’s
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Table 2. Risk factors for suicidality, including suicidal ideation, in chronic pain patients

Catastrophizing

Domain Risk Factors Comments
Type of pain Migraine, back pain, and generalized pain may confer greater risk than other painful conditions, such as
Pai neuropathy
am Intensity of pain Unclear how this affects suicidality, but in general severe pain is a greater risk than mild pain
Duration of pain Prolonged pain may increase suicidality
Sleep Sleep-onset insomnia Since chronic pain patients may only find real relief during sleep, insomnia can be upsetting and exacerbate a
sense of hopelessness
Helplessness The deeply held belief of a chronic pain patient that nothing can be done to control his or her pain and nothing
P can change his or her current situation
The deeply held belief of a chronic pain patient that a positive or desirable result is impossible and will never be
Hopelessness f
achieved
A psychological condition in which the chronic pain patients comes to believe that his or her pain is so far beyond
Learned helplessness ..
control that no attempts are made to change that condition
Psychological Desire to escape pain A natural inclination to not suffer pain or do things that mitigate the pain

An extreme belief that the pain or other related conditions will lead ultimately to an unavoidable disaster of
enormous proportions

Escape and avoidance

A commonly reported motivation for suicidal behaviors is the urgent desire to escape an unbearable situation.”®
Chronic pain patients “trapped” by their pain may experience an urgent desire to escape, but since escape is
impossible, the burden of chronic pain may seem unbearable

Poor problem-solving skills

Chronic pain patients face numerous, dynamic, and sometimes formidable problems and the inability to solve
them or even address them effectively may contribute to both frustration and a sense of helplessness

Mental health Mental health conditions

Numerous mental health conditions, such as major depressive disorder, are prevalent among chronic pain patients
and some may confer a risk of suicidality

Certain drugs may exacerbate suicidality

Pharmacology and/or cause depressive symptoms

Some drugs are associated with suicidal thoughts and actions
Long-term opioid therapy may be associated with hypogonadism, depressed libido, and sexual dysfunction which
may lead to depressive symptoms

reward circuits, which has been theorized as a reason for their reduced
pain threshold over time [40]. Thus, it may be important to understand
the commonalities in brain functions associated with both pain and
MDD.

Nociception—afferent neural activation that transmits sensory
information about noxious stimuli—differs from pain, which is
the conscious experience [41,42]. Pain has an emotional and even
intellectual context which is influenced by the patient’s mindset,
attitudes, mental health, cultural background, religious beliefs, and
other factors. Advanced neuroimaging technology has provided
vast insights into the brain and illuminated the cortical basis of pain
perception. Indeed, in 1989, the presence of a pain-specific cortical
matrix, originally named the “neuromatrix” was hypothesized [43].
Over time, the neuromatrix concept was refined into the “pain matrix,”
which defines a dedicated and specific pain-processing network within
the brain [44-47]. It has been suggested that pain is experienced by the
flow of information along the entire pain matrix rather than the specific
isolated activation of a particular brain region [48].

The brain network associated with perception of acute pain in
healthy subjects is distinct (at least partially) from the brain networks
involved with chronic pain [49]. The neural network associated with
chronic painful conditions engages some areas of the brain that are also
associated with cognitive processes and emotional responses, which
provides a physiological basis for the clinical observation that chronic
pain often appears to have an emotional and contextual component
absent in acute pain [49]. This shared neurobiology may explain why
cognitive behavioural interventions can be effective in chronic pain
patients (Figure 1).

Amygdala

This small area in the interior of the brain processes emotional
responses and olfactory perceptions. It has been theorized that the
amygdala attaches an emotional context to a pain experience [50].
Scanning studies suggest that MDD patients experience increased
blood flow to the amygdala or changes in amygdala morphology [51-
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Figure 1. Key landmarks in the brain related to the pain pathways and mental health. The
inset shows the insular cortex within the brain

54]. Suicidal MDD patients are more likely to have a larger amygdala
volume than non-suicidal MDD patients [55]. Amygdala activity
increases during stress, which might be precipitated during chronic
pain [56]. The amygdala has been described as the crucial link between
chronic pain and depression [57].

Anterior cingulate cortex (ACC)

This region supports cognitive decision-making, anticipation of
rewards, empathy, and emotional response [58]. The ACC also helps
process pain signals and may influence the patient’s motor response to
pain. Endogenous opioid activity in the ACC can relieve pain [59].

Cerebellum

Depressed patients typically exhibit a hypoactive cerebellum with
reduced vermal volume [58,60,61]. The cerebellum may be activated
when a patient experiences pain, a noxious stimulus, or in situations
where there is empathy for another’s pain [62].

Gray matter

The majority of neuronal cell bodies of the brain are found in the
gray matter. Patients with chronic pain and MDD have reduced gray
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matter density, although the patterns of this loss and their potential
commonalities have not yet been elucidated [63,64].

Hippocampus

The hippocampus helps to form and store episodic memories
[58]. Its volume is reduced in depressed patients.’**>% During
painful experiences, the hippocampus may become activated [67].
Hippocampal dysfunction may result in an inappropriate response to
pain [68].

Insular cortex

The insular cortex aids in the complex processing of multiple
streams of information, such that an emotionally relevant context can
be derived for a particular sensory experience [58]. The insular cortex
may be activated when the patient perceives pain, and it may help the
patient contextualize the pain [62].

Nucleus accumbens

Pain specialists are familiar with the role of the nucleus accumbens
in addiction; it is part of the brain’s reward and pleasure pathway and
may also help to regulate emotional responses.” The nucleus accumbens
may increase negative responses, including the fear of pain [69].

Prefrontal cortex (PFC)

The prefrontal cortex regulates executive function, which includes
the ability to plan, working memory, decision-making abilities, and
deferred gratifications [58]. When a patient experiences pain, it activates
the PFC which helps to process the affective perception of pain [62].

Somatosensory cortex

The somatosensory cortex is active in tactile sensory memories, and
it is one of the main areas of the brain to help identify noxious stimuli,
process the sensory perception of pain and pain intensity, and describe
and differentiate pain [62,70].

Thalamus

The role of the thalamus—the volume of which is reduced in
depressed patients—is to relay sensory information from the body to
the cerebral cortex [58]. The thalamus may play a role in both affective
and sensory processing of pain signals [62].

Sensory and affective aspects of pain and mental health
disorders

In the clinical setting, pain is almost exclusively measured in terms of
its intensity; yet the sensory aspects of pain (its location, characteristics,
waxing and waning, relieving or exacerbating mechanisms, and so on)
often emerge as the more important symptoms in the treatment of
chronic pain patients. In an observational clinical trial in Italy of 627
consecutive chronic pain patients admitted to psychosomatic medical
counselling, patients were evaluated using the Italian version of the
McGill Pain Questionnaire and subjected to the cold pressor test to
evaluate their pain threshold; pain tolerance was defined as the time
elapsed between immersion of a limb into cold water and the moment
the limb was withdrawn [71]. Of the patient population, 381/627 (61%)
were diagnosed with some form of mood spectrum disorder based
on the Mini-International Neuropsychiatric Interview (MINI) and
the Hospital Anxiety Depression Scale (HADS) [72-73]. Patients with
mood spectrum disorder demonstrated lower pain thresholds to the
cold pressor test and increases in all dimensions of clinical pain versus
control patients (those without mood spectrum disorders) although
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the difference between groups was not significant. Demographic data
from the patient population indicate that the mood-spectrum disorder
patients had a higher prevalence of current suicidal thoughts, whereas
just under 2% of the control patients reported suicidal ideation [71].

While pain intensity is typically measured in clinical situations, pain
also carries with it affective aspects, such as the way the patient thinks
and feels about the pain. Affective response to pain actually relies on
a different pathway in the central nervous system (CNS) than sensory
perception, sharing the same neural pathway as depression [74]. Thus,
negative affective response may help link pain to depression.

Catastrophizing

Catastrophizing among chronic pain patients may be defined as
the belief that the pain and related dysfunction will unavoidably lead
to enormous disaster. In some chronic pain patients, this can trigger
a downward spiral that begins with catastrophizing, progresses to
negative emotions, and culminates in suicidal ideation [6]. For
example, a catastrophizing chronic pain patient might be a relatively
functional individual with chronic pain who entertains thoughts of
losing his job, then losing his house, and finally becoming completely
dependent on hostile family members who do not wish to care for him.
Catastrophizing may be associated with neuroses and a heightened
negative affect [75,76]. Catastrophizing has been associated with
increased pain severity, exacerbated muscle or joint tenderness, and
pain-related disability. Catastrophizing may amplify pain signals
processed by the central nervous system [77-85].

Catastrophizing has been associated with increased consumption
of analgesics and intensified negative emotions [84]. Furthermore, the
tendency to catastrophize has been associated with insomnia, another
risk factor for suicidal ideation [86]. In a study of 360 rheumatology
patients in South Korea, pain catastrophizing had a significant
association with increased suicide risk [87]. In this study, suicidal risk
was particularly heightened in patients who perceived that they would
become burdens to their families. Similarly, a US study of 303 chronic
pain patients found that both perceiving oneself to be a burden and
distressed personal relationships were both significant predictors of
suicidal ideation [88].

Problem-solving deficits

In very simplistic terms, suicide can sometimes be related to poor
problem-solving skills [89]. Since the problems of chronic pain patients
can be numerous, formidable, and dynamic, it seems reasonable to
suggest that problem-solving deficits in chronic pain patients would
contribute to their frustration and a sense of helplessness [90]. Likewise,
depressed patients may exhibit impaired problem-solving abilities;
poor problem-solving skills in depressed individuals may contribute to
poor health, in that they may not always exercise good judgment about
their lifestyle choices or medications [91].

The role of insomnia in suicide among chronic pain patients

A commonly reported motivation for suicidal behaviours is the
urgent desire to escape an unbearable situation [28]. For some chronic
pain patients, their only relief from their persistent torment is sleep,
which may explain why insomnia has emerged as a potent risk factor
for suicide in chronic pain patients [6]. Frequent sleep-onset insomnia
(but not occasional insomnia or middle-of-the-night insomnia) has
been linked to a five-fold increased risk of suicide in both the general
and chronic pain populations [92]. In studies of depressed patients,
poor-quality sleep, insomnia in general, and hypersomnia have been
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associated with an elevated risk for suicidality [93-95]. In the general
population, even insufficient amounts of sleep may be linked to suicide;
individuals who slept <4 hours per night had a three-fold increased risk
of suicide compared to those who slept 6-8 hours per night, but even
the 6-8-hour subjects were still 1.5-times as likely to commit suicide
compared to those who slept more than 8 hours per night [96]. A 19-
year study of 16,989 healthy subjects in France found that men with
>3 problems sleeping (the need for sleeping pills, not being able to fall
asleep, taking too long to fall asleep, sleeping poorly, or waking too
early) had a nearly five-fold increased risk of suicide [97]. (This study
included both men and women but analysed data for men only since
they comprised 74% of the study population.)

Sleep disorders are closely associated with depression, anxiety, and
other mental health conditions, and it has been estimated that up to
60% to 80% of depressed patients experience insomnia [98,99]. Chronic
pain patients likewise have very high rates of insomnia, ranging from
50% to 96% [100-103]. Insomnia has been recognized as a risk factor
for suicide, specifically in chronic pain patients, indeed, sleep-onset
insomnia may actually be a more robust predictor of suicidal ideation
than depression among chronic pain patients [6,20].

In a study of 88 chronic pain patients (66% female), those
reporting suicidal ideation were compared to those who did not
report such thoughts [104]. Patients were assessed in five domains:
sociodemographic status, physical health, psychological well-being
(including whether they suffered depression), cognitive abilities
(including catastrophizing), and the use of psychotropic and/or illicit
drugs. Controlling for all physical health measures (pain intensity, pain
duration, disability), the only significant predictor of suicidal ideation
was poor sleep quality (odds ratio 1.29, 95% confidence interval [CI],
range 1.09 to 1.53) [104].

Suicidality and pharmacological therapy

Chronic pain patients frequently require polypharmacy, not only
to control pain, but sometimes also to address comorbid conditions.
Among the most frequently prescribed drugs in the chronic pain
population are antidepressants (which have an analgesic effect distinct
from their anti-depressive actions), anticonvulsants (for neuropathic
pain), and opioid pain relievers.

Antidepressants

In a retrospective database study from the Department of Veterans
Affairs database, 502,179 patients were identified who had diagnosed
depression and a prescription for antidepressants in the time period
from 1999 to 2004 [105]. Of this patient population, 47% had at least
one outpatient mental health visit in the prior year, 13% had diagnosed
posttraumatic stress syndrome, and 12% had diagnosed alcohol use
disorder. Crude suicide rates varied by drug, ranging from 88 per
100000 patient-years to 247 per 100,000 person-years. The highest
rates occurred with patients who just started mirtazapine, followed
by venlafaxine, paroxetine, citalopram, sertraline, fluoxetine, and
bupropion [105].

Antiepileptic drugs

Although the FDA issued an alert in January 2008 warning
about the risk of suicide for many antiepileptic drugs, subsequent
retrospective database analyses and reports have produced mixed
evidence [106-110]. A case-control study from France matched patients
with incident suicide attempts to demographically similar controls
(506 patients who attempted suicide versus 2,829 controls) but found
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no statistically significant association between an attempted suicide
and the use of antiepileptic medications (odds ration [OR] 1.5, 95%
CI, range 0.9-2.4) [111]. However, not all of these patients suffered
from chronic pain, although some did. A meta-analysis (cohort of
5,130,795 patients who received antiepileptic drugs for any reason)
found no association between suicide and the use of these drugs [108].
A retrospective database study of 47,918 bipolar patients treated with
antiepileptic medications found that these drugs did not increase
suicidality compared to bipolar patients who did not take antiepileptic
drugs and also compared to those who took lithium [112].

Opioids

Chronic pain patients who misuse or abuse opioids differ from
those who take their medication only as prescribed in terms of their
attentional and autonomic responses (reduced parasympathetic
nervous activity) to opioid cues, that is, things like the sight of the pill,
holding the prescription bottle, observing a doctor write a prescription,
and so on [113-114]. It is not clear whether cue reactivity differs in
chronic pain patients with and without suicidal ideation. However,
the possible association among suicidality, opioid cravings, and cue
reactivity may help better define the chronic pain patients at increased
risk for suicide [115]. In a study of 115 chronic pain patients on long-
term opioid therapy, those patients who sometimes tried to self-
medicate their suicidal feelings by abusing opioids were more likely to
experience enhanced cravings and heightened opioid-associated cue
reactivity [116]. Thus, exaggerated opioid cue-reactivity may suggest an
attempt to self-medicate suicidal inclinations.

A retrospective data analysis of suicide mortality and opioid dose
(n=123,946 patients from a VHA database) found that higher doses of
prescribed opioid analgesics could be correlated with increased risk of
suicide, after controlling for demographic and clinical characteristics
[117] (Table 3). Similar associations between analgesic dose and
suicidality did not occur with acetaminophen, suggesting these findings
are specific to opioid analgesics rather than other pain relievers. The
reasons for this are unclear. It may be that higher doses of opioids
suggest more intense pain and that severe pain intensity is the actual
risk factor for suicide; in other words, higher opioid doses simply
serve a marker for greater pain levels. Of course, high opioid doses
do not necessarily mean that the patient had his pain fully controlled;
because of pain severity, individual responses to opioids, opioid-
induced hyperalgesia, and tolerance, patients on high-dose opioid
therapy may still suffer uncontrolled pain. High-dose opioid therapy
may be a marker for patients who lacked access to other pain-control
options, such as cognitive or behavioural therapy, physical therapy,
or multidisciplinary pain treatments. It has also been speculated that
high doses of opioids decrease inhibitions in individuals who already
harboured suicidal thoughts. Finally, giving patients in pain high doses
of opioids provides them with ready access to a means to kill themselves
by overdose, if they are so inclined [117]. Opioid analgesics are among
the most frequently used substances to carry out suicide by overdose
[118-119]. Thus, high-dose opioid therapy may be a risk factor for
suicide in chronic pain patients.

Opioid use may be associated with distressing side effects that cause
depressive symptoms. Sexual dysfunction and opioid-induced hormone

Table 3. In a retrospective VA study, higher doses of prescribed opioids could be correlated
with increased suicide mortality [117]

Opioid Dose Hazard Ratio Confidence Interval Range
20 to < 50 mg/day 1.48 95% 1.25-1.75
50 to < 100 mg/day 1.69 95% 1.33-2.14

> 100 mg/day 2.15 95% 1.64-2.81
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deficiency are common in patients on long-term opioid therapy [120].
Opioids suppress the gonadotropin-releasing hormone, which causes
the body to produce insufficient amounts of sex hormones, in some cases
leading to depressed libido and/or opioid-associated hypogonadism
[121]. The mechanism behind this action is the suppression of the
hypothalamic-pituitary-gonadal and hypothalamic-pituitary-adrenal
axes with resulting decreased levels of testosterone, follicle-stimulating
hormone, luteinizing hormone, and dehydroepiandrosterone [122].
Testosterone therapy may be prescribed to address symptoms associated
with quality of life, such as mood, sexual function, energy level, and
libido, although the risks of this therapy may outweigh benefits [122].
Thus, depressive symptoms in opioid patients may in some cases trace
back to organic factors, that is, mood disorders secondary to a medical
condition.

In this connection, buprenorphine deserves to be specially noted.
In a multisite, randomized, double-blind, placebo-controlled trial,
suicidal patients without substance abuse were assigned randomly
to receive either ultra-low-dose sublingual buprenorphine (initial
dose was 0.1 mg once or twice a day, mean final dosage was 0.44 mg/
day) or placebo in addition to other ongoing treatments. At two and
four weeks, the low-dose buprenorphine patients scored significantly
lower on the Beck Suicide Ideation Scale than placebo patients (mean
difference -4.3, 95% confidence interval [CI], -8.5 to -0.2 at two weeks
and -7.1, 95% CI, -12.0 to -2.3 at four weeks) [123]. The concomitant
use of antidepressants did not affect this response to buprenorphine.
These patients were not chronic pain patients, so it is unclear how low-
dose sublingual buprenorphine would affect the chronic pain patient
population with suicidal ideation.

Chronic pain patients may face unique challenges in terms
of suicidal ideation as access to opioid pain medications becomes
increasingly more difficult. In an online survey of fibromyalgia patients
(n=6,420), 27.2% (n=1,462) reported having thoughts of suicide since
hydrocodone was rescheduled to a more restrictive (and less accessible)
drug category [124]. Although data are incomplete for all chronic
pain patients who rely on opioid analgesia, anecdotal reports suggest
that many pain patients are deeply concerned that they might soon be
denied adequate pain control.

Suicide risk in specific chronic conditions

In a retrospective review of 1,069 cases of suicide in which some
decedents specified why they killed themselves, about 48% gave a non-
medical reason (financial distress, relationship problems, and so on),
33% stated a mental health reason, and 19% had a physical complaint
[125]. The most commonly cited physical disorders leading to suicide
were cancer (33%), chronic pain (30%), cardiovascular disorders (28%),
and metabolic disorders (25%). Compared to those who committed
suicide for mental health reasons, those who committed suicide on
account of physical disorders tended to be older, male, and single or
living alone [125]. While chronic pain was mentioned as a individual,
specific cause for suicide, cancer, heart disease, and metabolic disorders
may also be associated with pain. Of the decedents who gave mental
health disorders as their reason for suicide, autopsies and evaluations
of medical records revealed that many had concomitant physical
problems, including chronic pain (19%), cancer (8%), heart disease
(4%), metabolic disorder (31%) and other conditions, although these
conditions were not mentioned as contributing factors to suicide.
Individuals who had physical or mental health disorders the longest
were most vulnerable: 61% and 71% of those with physical or mental
health disorders, respectively, had their condition for at least two years
before the suicide [125]. Certain painful conditions may have more
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direct associations with suicide than others. A brief summary appears
below.

Arthritis

Arthritis is characterized by chronic musculoskeletal pain. The
evidence for elevated suicide risk in arthritis patients is mixed. In a
study of 21,744 individuals, those with arthritis were at greater risk for
attempted suicide than those without arthritis (odds ratio 1.46) [126].
The prevalence for attempting suicide at least once in a lifetime was
significantly higher in people with arthritis than those without arthritis,
for both men (3.9% vs. 2.0%, respectively, p<0.001) and women (5.3%
vs. 3.2%, p<0.001) [126]. Those arthritis patients who attempted
suicide were more likely to be younger, poorer, less educated (high
school dropout), be a substance abuser, have a history of anxiety and/
or depressive disorders, and report pain intensity levels of moderate to
severe [126]. However, in a retrospective study based on the National
Death Index and treatment records obtained from the Department
of Veterans Affairs Healthcare System for 2005-2006 (n=4,863,086)
arthritis was not associated with increased suicide risk, unlike certain
other painful conditions [127].

Back pain

In the Veterans study (n=4,863,086) described above, back pain
in specific was significantly associated with an elevated risk of suicide
(hazard ratio 1.33, 99% CI, 1.22 to 1.45) [127]. Back pain may confer
more of a risk on older than younger patients. In a study of 2,310 suicides
committed in Finland from 1988 to 2007, investigators compared
those individuals with diagnosed back pain (n=133) and those with
musculoskeletal pain other than back pain (n=357) to those having no
history of any back pain or musculoskeletal disorders (n=1,820). In this
study, individuals with back pain who committed suicide were 11 years
older than reference patients [128].

Cancer

Overall, cancer patients have double the risk of committing suicide
than healthy individuals [125]. Suicidal ideation among older adults
has been associated with many types of cancer, specifically, cancers
of the lung, gastrointestinal tract, breast, genitals, bladder, and lymph
nodes [129]. Suicidality among cancer patients may be associated with
pain but might also involve poor prognosis, dysfunction, depression,
and a sense of hopelessness [129].

Fibromyalgia

A prospective Danish study of patients with confirmed or suspected
fibromyalgia (n=1,361) found no increased mortality in this population
but did confirm an increased risk of suicide in female (but not male)
patients [130]. The standardized mortality rate (SMR) in the overall
study population was 1.3 (95% CI, 0.9 to 1.8) but the SMR for suicide
was 10.5 (95% CI, 4.5 to 20.7). In the subset of patients with a confirmed
diagnosis of fibromyalgia (n=1,132) SMR was 6.5 (95% CI, 1.8 to 6.7)
but it was higher in those with suspected but unconfirmed fibromyalgia
(n=106) at 19.6 (95% CI, 2.2 to 70.8) [130]. A possible explanation
why the SMR is higher in those with unconfirmed fibromyalgia is that
an undiagnosed chronic painful condition may be more frustrating
and distressing than a definitive diagnosis, which would likely lead to
specific treatment options or at least lend the symptoms credibility.

Similar findings occurred in a later study of 8,186 fibromyalgia
patients, of whom 81% reported widespread pain at baseline [131].
There was no difference in the SMR of this patient population compared
to the general US population (stratified by age and sex), although
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fibromyalgia patients had both a higher rate of suicide (4.4% compared
to 1.4% of the general population, SMR 3.31 [95% CI, 2.15 to 5.11])
and a higher rate of accidental death (7.1% versus 5.0% in the general
population, SMR 1.45 [95% CI, 1.02 to 2.06]) [131]. It is possible that
some of the accidental deaths may have been unrecognized suicides.

Headache and head pain

In a study based on the National Comorbidity Survey-Replication,
multivariate models were used to adjust for concurrent psychiatric
disorders and chronic medical conditions. Over the 12-month study
period, suicidal ideation was most associated with head pain (odds
ratio 1.9, 95% CI, range 1.2 to 3.0) as was attempted suicide (odds ratio
2.3,95% CI, range 1.2 to 4.4) [132]. In a study of 4,863,086 American
veterans, migraine was associated with an elevated risk of suicide
(hazard ratio 1.34, 95% CI, 1.02 to 1.77) [127]. Lifetime headache
frequency (all types of headache) was significantly greater in geriatric
individuals (265 years, excluding dementia patients) with a lifetime
history of suicide attempts (odds ratio 1.92, range 1.17 to 3.15) [133].

Inflammation

Many psychiatric disorders have been associated with inflammatory
processes and related aberrant cytokine levels. In a meta-analysis
of 18 studies (n=845 patients) levels of interleukin-1p (1L-1p) and
interleukin-6 (IL-6) were found to be significantly higher in the
serum and post-mortem brain samples of mental health patients with
suicidality compared to mental health patients without suicidality
(p<0.05) and compared to healthy control subjects (p<0.05) [134].
Cerebrospinal fluid levels of IL-8 were significantly lower in suicidal
patients versus healthy controls (p<0.05) [134]. Inflammation has also
been associated with suicidality in MDD patients, specifically decreased
IL-2 levels [135-136].

Vitamin D plays a role in immune support by helping to promote
T-helper-2 (TH-2) phenotypes, may be inversely correlated with
inflammation, and has been implicated in suicidality. In a study of 90
individuals who had either attempted suicide or were depressed but
had not attempted suicide, versus healthy control patients, lower mean
levels of vitamin D were associated with attempted suicide. In fact, 58%
of those who had attempted suicide were clinically deficient in vitamin
D [137]. Note that this study included, but was not limited to, pain
patients.

Neuropathy

Neuropathy can be extremely challenging to treat but in a Veterans,
study described earlier, (n=4,863,086) it was not associated with an
increased risk of suicide [127].

Obesity

Obesity is a recognized risk factor for pain, including chronic pain,
but it has not emerged as a clear risk factor for suicidality [138]. From
a retrospective study of 4,005,640 patients in 2001-2002 obtained using
the VHA database, body mass index (BMI) was inversely associated
with increased risk of suicide. In this patient population, 1.3% were
underweight, 24.3% were normal weight, 40.6% were overweight, and
33.8% were obese. Compared to normal-weight subjects, underweight
individuals were at a higher risk of suicide (adjusted hazard ratio 1.17,
95% CI, 1.01 to 1.36) but overweight and obese subjects had lower risks
of suicide (adjusted hazard ratios 0.78 and 0.63, respectively, 95% CI,
ranges 0.74 to 0.82 and 0.60 to 0.66, respectively) [139]. On the other
hand, in a Canadian study (Canadian Community Health Survey Cycle
1.2 data, n=36,984), obesity was associated with both increased risk of
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lifetime psychiatric disorders as well as lifetime suicidal ideation and
attempted suicide [140].

Substance abuse

A 2005-2006 VHA study (n=4,863,086) reported that men and
women were both at increased risk for suicide if they were currently
suffering from a substance abuse disorder involving alcohol, cocaine,
cannabis, opioids, amphetamines, or sedatives [141]. Those who
attempted suicide were more likely to abuse drugs and/or alcohol [142].
Prolonged substance abuse can trigger in the individual a cascade of
serious financial, legal, domestic, and social problems which can act
as powerful stressors [143]. Furthermore, many substances reduce
inhibition and enhance impulsivity, and suicide may be viewed in
some contexts as an impulsive act [143]. A study of 113 patients who
attempted suicide found that the majority (70%) made their most
serious attempt at suicide during a period of heavy alcohol intake [144].
Factors that helped to identify these individuals who tried to commit
suicide during a drinking binge were male gender, younger age, and
greater degree of alcohol dependence [144].

In alcohol-dependent patients (n=366, 74% men) who had exhibited
at least one suicidal behavior, physical pain could be associated with a
lifetime history of suicidality [145]. In a case-comparison study from
Sweden of people = 70 years treated in a hospital for attempted suicide
(n=103) compared to randomly selected subjects of similar age, alcohol
use disorder was observed in significantly more patients who attempted
suicide (26% vs. 4%, odds ratio 10.5, 95% CI, 4.9 to 22.5) [146].

Discussion

Suicidality is a complex phenomenon and can be associated with
both chronic pain and mental health disorders. The association between
suicide and chronic pain may not be as simple as a patient who simply
has too much pain to bear, but rather may involve the multidimensional
aspects of the pain experience, neural networks, and the interplay of
other conditions such as substance abuse, inflammation, depression,
disease processes, age, pharmacological therapy, and so on.

Since chronic pain patients are often treated with opioid analgesics,
the recent public health discussions about limiting opioid access may
be viewed by this population as particular stressors. In a survey of
6,420 fibromyalgia patients taken in the first 100 days following the
rescheduling of hydrocodone from Schedule III to the more restrictive
Schedule II by the Drug Enforcement Administration, 27.2% of
fibromyalgia patients reported having suicidal thoughts (compared
to 4.4% of fibromyalgia patients in general) [124]. Tighter restrictions
on pain relievers, particularly with the upshot that patients may no
longer have access to effective pain control, may exacerbate frustration,
despair, and even suicidality in this vulnerable population.

Some of the findings in this narrative review may be surprising.
While headache is generally not considered a life-threatening or even
serious medical problem, migraines are more associated with suicidality
than many other chronic pain conditions. This supports the notion that
migraine patients must be more effectively treated. On the other hand,
neuropathic pain, which can be severe and is particularly challenging
to treat, does not appear to elevate the patient’s risk for suicide. Back
pain is associated with an increased risk for suicide, but evidence is
mixed for other types of musculoskeletal pain syndromes. Mental
health disorders and chronic pain may involve some of the brain’s same
neural networks, which supports the notion that these conditions have
far more overlap than currently recognized.
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It may behove clinicians to consider suicidality when dealing with
chronic pain patients, particularly those patients with mental health
comorbidities. Chronic pain patients may be extremely vulnerable to
stressors, such as family stress, financial burdens, or fears for their future.
Even chronic pain patients who are functional and effectively managed
with analgesics may be vulnerable to stress about the possible loss of
access to pain medicine. Furthermore, patients suffering from chronic
pain may experience stress and frustration when their complaints are
not believed by clinicians, employers, or family members. In a series
of interviews with eight chronic pain patients, six reported having the
experience of not being believed or dismissed by clinical staff [147].
Interestingly, the two patients in this study whom clinicians found
credible had physical disabilities which made their painful symptoms
more obvious. In some cases, pain medications were withheld. Patients
in this situation can feel hurt, estranged, angry, and unfairly judged, all
of which are powerful stressors in a vulnerable population with elevated
risk of suicidality. One of these patients said that she was contemplating
suicide—not specifically because of her pain but because no one
took her seriously [147]. Of course, clinicians must exercise clinical
discernment, in that drug seekers and malingerers are also encountered
in practice.

Finally, there are limitations inherent to this sort of paper. This is
a narrative review intended to address the broad issues of the topic
rather than provide the depth of a systematic review or meta-analysis.
Suicide overall is likely under-reported in that some overdose or
traumatic deaths ruled accidental may have been suicide. Certainly,
suicidal ideation and attempted suicide are under-reported because it
is likely many people would not admit these things. It may also be that
even when a person commits suicide and leaves a note stating reasons
that these reasons may be poorly articulated, incomplete, or somewhat
inaccurate. The risk of suicide in the chronic pain population is real and
important, and there remains much more to learn about this subject.

Conclusion

Chronic pain patients have at least twice the risk of suicide than
non-chronic pain patients, but these risks may be far more complex
and multifaceted than simply unendurable pain. Dual diagnosis or
the concomitant presence of mental health disorders and chronic pain
likely exacerbates the risk of suicide. Evidence suggests depression
and chronic (but not acute) pain may share some of the same neural
networks. Certain conditions (such as migraine) may put a chronic
pain patient at heightened risk for suicide although migraine is not
itself a fatal condition. While severe pain increases the risk of suicide
more than mild pain, there is no clear dose-dependent relationship
between incremental steps in pain intensity and suicidality. Chronic
pain patients are a vulnerable population, and it may be clinically
important to consider their risks of suicidality during treatment.
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