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Abstract
Suicide rates are on the rise in the United States as is mortality associated with opioid toxicity. According
to the Centers for Disease Control and Prevention, about 7% of opioid overdose deaths are suicide, but this
number may be under-reported. Many people who use opioids or have opioid use disorder, (OUD), may
have “passive” intentions to commit suicide that are difficult to quantify. Further, both chronic pain and
mental health disorders are prevalent in those who use opioids, and both are independently associated
with suicide. It appears that suicide is associated with a trio of interlocking risk factors: opioids and opioid
use disorder, chronic pain, and psychiatric illness. It is important to better understand the rising suicide
rate so that appropriate efforts can be made to reduce it. While chronic pain, mental health disorders, and
opioid use disorder are all associated with increased risk of suicide as individual factors, it is not known if
they exert a synergistic effect that expose certain individuals to particularly elevated risks for suicidality.
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Introduction
Suicide is a major cause of death in the United States and many other developed nations and
in the United States is the leading cause of death for those between the ages of 10 and 34 years [1].
Among all of the various forms of substance use disorder, opioid use disorder (OUD) has the strongest
relationship to suicidality [2]. In 2017, over 40% of all suicide and overdose deaths involved opioids
[2]. Drug overdose mortality increased by 137% from 2000 to 2014 [3]. Veteran age-adjusted drug
overdose mortality increased 23.7% from 2010 to 2015 (19.7 to 24.4 per 100,000) and increased
by 20.4% from 2015 to 2016 (24.4 to 29.3 per 100,000) [4]. Opioid overdose mortality in specific
increased from 10.9 per 100,000 in 2010 to 19.5 per 100,000 in 2015 [4].
Most public health initiatives addressing the opioid crisis have been directed toward treating
OUD rather than investigating the link between opioids and suicide. American life expectancy is
declining, mainly because of deaths associated with drug overdose and/or suicide [5]. In the United
States, life expectancy at birth has decreased by 0.2 years between 2014 and 2015; it plateaued in
2015-2016; then it decreased in 2017 by 0.1 year with current life expectancy at birth in the United
States 78.6 years, 76.1 years for men and 81.1 years for women, respectively [6]. There is a clear
association between OUD and suicide, but two additional factors emerge: chronic pain and mental
health disorders. It appears as if there are three important and interlocking risk factors for suicidality:
OUD, chronic pain, and psychiatric disorders.
Suicide is likely vastly under-reported, as it is still considered shameful by some and can be readily
obscured by those who wish to camouflage their intentions. In addition to suicides, suicide attempts
are prevalent among those with OUD, chronic pain, and/or mental health disorders. It is estimated
that attempted suicides outnumber completed suicides by at least 10 to 1 [7,8].
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Methods
This is a narrative review. In March and April 2021, the authors reviewed the PubMed database
and searched “suicide opioid,” including only peer-reviewed articles in English from medical journals
that reported on clinical trials, randomized controlled trials, or meta-analyses. This yielded 32 items.
The authors then searched “suicide chronic pain” using the same inclusion and exclusion criteria and
retrieved 27 articles.
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When searching for “suicide mental health,” which yielded 895
items many of which were older. This search was then limited to
articles published in the past five years for 465 articles.
Further, the authors searched the bibliographies of these articles
and searched Google Scholar for these same search terms. The
authors also obtained relevant data on suicide from public health
databases.
Results
Results could be grouped into those related to OUD, chronic
pain, and mental health disorders.
Opioid use disorder (OUD)
Opioids are among the most frequently identified drugs in
overdose suicides [9,10], and OUD is associated with a higher rate
attempted suicide [11]. It has been estimated that 32% to 48% of
the population with OUD will attempt suicide at least one time
[12,13], People who pursue treatment for OUD have a 14 times
greater probability of dying by suicide than the general population
[14]. For individuals who may entertain occasional thoughts of
ending their lives, it has been speculated that opioids can help quell
the normal revulsion surrounding suicide, in terms of finding the
fear of death, pain, and finding an efficient and reliable means to die
[15]. Opioids in general have a soothing effect, and the availability
of fast-acting, highly potent opioids such as fentanyl, may further
be perceived to reduce pain in those who seek an efficient means to
commit suicide [11]. Furthermore, the availability of illicit opioids,
including illicit fentanyl, combined with syringes means that
illicit drug users with OUD are better equipped than the general
population to commit suicide. A person with suicidal thoughts with
no access to potentially lethal drugs and no ability to inject them is at
a distinct disadvantage for committing suicide by opioid, while those
with active intravenous OUD have such tools daily at their disposal
[16]. Even those who take prescription opioids under close medical
supervision have a reliable means for suicide by opioid, whether they
think about it or not.
Per capita, more opioids are prescribed in the United States than
any other nation, and from 1997 to 2007, the morphine milligram
equivalents prescribed in the average opioid prescription increased
from about 100 to 700 [17]. The relationship between higher
prescribed doses of opioids and increased rates of fatal and nonfatal
overdose has been established [18-21]. Compared to patients who
receive 1 to 20 mg/day of opioids, patients prescribed over 100 mg/
day have nearly a nine-fold increased risk of overdose with an annual
overdose rate of 1.8% [20]. Increased rates of opioid overdose may
have to do with the fact that patients in the United States are being
prescribed higher doses of opioids than previously [19-21].
Opioid prescriptions and OUD are associated with suicide,
but so is the discontinuation of opioids in a population that had
previously taken them. In a study of 1,394,102 outpatients with
an opioid prescription from the Veterans Health Administration
database, discontinuing the opioid prescription was associated with
an increased risk for overdose or suicide regardless of the length
of opioid therapy although patients with longer therapy durations
were at greater risk [22]. The hazard ratio for overdose or suicide
in patients who had taken opioids for more than 400 days was 6.8
compared to 1.7 for those taking opioids under 30 days [22]. There
is currently no particular program to address opioid cessation as a
risk for suicide.
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The role of polysubstance use disorder and suicidality remains
to be elucidated. Many individuals who take illicit drugs take more
than one drug and/or alcohol together at the same time. Familiar
combinations include heroin plus cocaine (“speedball”) sometimes
with alcohol, benzodiazepines and opioids, marijuana and alcohol,
and combinations of multiple drugs taken opportunistically.
Polysubstance abuse both elevates the risk of fatal opioid-associated
respiratory depression and can complicate, if not prevent, opioid
rescue by naloxone or other means. In this context, benzodiazepines
deserve special mention. These agents are frequently prescribed
anxiolytics and have themselves been associated with increased
suicidality [23]. The Centers for Disease Control and Prevention
(CDC) advised in its prescribing guidance to family practice
physicians that benzodiazepines not be co-prescribed with opioids
[24]. Both agents act as central nervous system depressants and
this may increase the risk of drug-induced respiratory depression.
Nevertheless, benzodiazepines are among the most frequently
prescribed drugs in America [25], and they are often prescribed for
chronic therapy which may be off-label use [26]. Benzodiazepines
have been associated with suicidal ideation and completed suicide
[27,28]. The combination effect of benzodiazepines and opioids for
suicidality is not known.
Chronic pain
Chronic pain itself is associated with suicidality [29], and this
risk may be elevated if such individuals are prescribed opioids
[1]. Severe pain is more closely associated with suicide than mild
or moderate pain [30]. It has been estimated that about one-third
of chronic pain patients contemplate or attempt suicide [31]. In
multivariate assessments, suicidal ideation was associated with head
pain in specific (odds risk 1:9) and high pain summary scores (OR
2:3) [31].
Chronic pain is more prevalent in the homeless population
than the general population, and it is less likely to be under control
[32]. In a study of 1,287 homeless individuals in Canada, it was
found that 43% reported moderate to severe chronic pain, for
which 64% of that group sought medical care [33]. Of the homeless
with moderate to severe pain, 38% said they sometimes used illicit
drugs as analgesics [33]. Having a history of homelessness is in itself
associated with suicidality [34].
An explanation as to why chronic pain is associated with suicide
maintains that chronic pain involves unrelenting, unremitting, and
sometimes unbearable suffering that can lead to familial disruptions,
disability, social isolation, and depression, all of which make the
individual increasingly despondent, hopeless, and despairing [35].
Mental health disorders, particularly depression, are often comorbid
with chronic pain, but may not fully explain the link to suicidality
[36].
Since physical pain is among the many risk factors for suicidal
thoughts and behaviors [37], it has been speculated that suicidality
may be associated with abnormal chronic pain processing [38].
This has yet to be fully described. Suicide has also been linked to a
pro-inflammatory state, explained by the fact that dysregulation of
the immune system has been associated with the pathophysiology
of suicide [7]. An unanswered question is whether inflammation
causes/contributes to suicidality or is merely an epiphenomenal
event [7].
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An intriguing new area of study involves peptides, which regulate
a range of physiologic processes from pain to endocrine balance, and
have been associated with highly complex psychological behaviors
such as mating, parenting, social bonding, and self-harm [39]. It has
been found that β-endorphin, a peptide that modulates pain, occurs
in high levels among those who are more likely to report chronic
pain [40] and be diagnosed with a psychiatric illness [41,42]. In fact,
β-endorphin correlated with lifetime suicide events in a study of 37
depressed patients with suicidality (r=0.702, p=0.007) [38].
Mental health disorders
People with mental health disorders as defined by the Diagnostic
and Statistical Manual have higher lifetime prevalence of suicidal
ideation, suicide plans, and attempted suicide [43]. About 80% of
those who attempt suicide in the United States have a prior mental
health disorder, including but not limited to substance use disorders
[44]. In fact, it may be argued that mental health disorders are a
primary predictor of suicidal ideation, but poor mental health
appears to be more closely tied to the onset of suicidal ideation,
rather than attempted or completed suicide [44].
Not all mental health disorders are equally associated with
suicidality. From a large database study (n=887,859 patients) at
the Veterans Administration, multivariate analysis showed that the
odds of completed suicide in people with a mental health disorder
were highest among patients with panic disorder (OR 1.3, 95% CI,
1.0-1.5), generalized anxiety disorder (OR 1.3, 95% CI, 1.1-1.5),
and other anxiety disorders (OR 1.3, 95% CI, 1.2-1.4) [23]. The
mental disorders of social phobia, obsessive-compulsive disorder,
and posttraumatic stress disorder were not statistically associated
with completed suicide [23].
Mental health disorders are comorbid with chronic pain.
About half of all patients in primary care reporting chronic painful
conditions have depressive disorders [45]. Yet in a database analysis
of two large claims databases, with data from 1997 to 2005, both
incidence and prevalence of opioid use was three-fold greater
among patients with depression than without. Moreover, the use
of opioids by depressed patients was increasing and those with
diagnosed depression were more likely to have a higher average
daily dose, more days’ supply per prescription, and more Schedule
II opioids than other patients [45]. Since OUD is likewise associated
with suicidality, the use of opioids in patients with chronic pain
and depressive symptoms seems misplaced, but people suffering
depressive symptoms and chronic pain report more and more severe
physical symptoms than those without depressive symptoms [46]. In
addition, patients with comorbid chronic pain and depression have
higher rates of functional deficits [47] and more mental distress [48].
Depressed patients take more and higher doses of opioids, but it is
likely they experience overwhelming degrees of suffering, distress,
and impairment. Furthermore, anxiety and insomnia are prevalent
in this comorbid population (depression and chronic pain), which
may explain why about one- third of such patients are also prescribed
benzodiazepines or other benzodiazepine receptor agonist drugs
(Z-drugs) [49]. The combination of benzodiazepine/Z-drug, plus an
opioid, elevates the risk for potentially fatal respiratory depression
[24].
Functional imaging studies suggest a bidirectional relationship
between mental health conditions and chronic pain, implying
mutual neurological pathways [50]. The neuromodulators dopamine
Addict Subst Abuse. 2022;1(1):15-19

and serotonin have been studied with respect to their role in both
depression and pain [51]. Dopamine homeostasis has been implicated
as playing a role in chronic pain, depression, and insomnia, such that
dysregulation of the dopamine system might cause pain, depression,
and insomnia [52]. So closely have depression and chronic pain been
linked in some studied that it decades ago had been proposed that
chronic pain be considered a muted form of depression [53].
Discussion
The term “deaths of despair” has been used to describe the
unexplained recent increase in suicide among middle-aged, white,
non-Hispanic men in the United States [54,55]. Older white men,
facing the inevitable declines of aging, the erosion of social and
economic structures on which they had depended, and the financial
insecurities of impending retirement sought relief in death [54]. “Life
weariness” is another term coined to describe the sense of emotional
depletion and anxiety faced by chronic pain patients who see no
clear way forward [56]. However, it remains to be explained why this
despair and weariness should afflict older white men and not women
or people of other ages and races. Furthermore, it remains to be seen
the effect the COVID-19 lockdowns may have had on suicide rates,
particularly in light of “deaths of despair” [57-60].
It is likely that the problem of suicide-by-opioid is much greater
than currently described. The CDC describes opioid overdose deaths
as suicide (intentional) or accidental (unintentional) but between
these two poles lies a blurred area where suicide is perhaps neither
intentional nor accidental. People with this so-called “passive intent”
understand the risks of using opioids and other drugs but take them
anyway. This group is not well studied, but it may be that some
of them truly want to end their lives, but hesitate to take decisive
action out of shame, fear, guilt, or for some other reason. People
with OUD, particularly street people, may regard death as an escape
from a life of struggle that may include loss of jobs, homelessness,
health problems, violence, legal problems, and failed relationships;
they may become ambivalent about death as they pursue opioids.
These four problems are intertwined: suicide, chronic pain,
mental health disorders, and OUD. The links may involve neuronal
pathways (such as chronic pain and depression) as well as other
mechanisms that have yet to be elucidated. This problem deserves
greater study, particularly as increases in these groups are occurring
and likely will continue. And it may be difficult, if not impossible, to
really tackle any one of these public health crises without considering
the others.
Conclusion
Suicide rates are increasing as are deaths associated with opioid
overdose. Related to these two alarming trends are the fact that
chronic pain and mental health disorders are prevalent in these
populations, creating a trio of factors that relate to suicide: opioids
and opioid use disorder, chronic pain, and mental health conditions.
About 7% of all opioid-overdose deaths are suicides, this number
may be under-reported as it is difficult to know the intentions
of many who die with opioid-associated respiratory depression.
Indeed, the intentionality of many people who take opioids makes
it difficult to view a decision to commit suicide in this population as
a dichotomy; many may have a so-called “passive” intent to commit
suicide. This is an important and urgent public health crisis that
deserves further studies.
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