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A B S T R A C T

Background: Prior studies in heroin use disorder reported low rates (10%) of suicidal intention with non-fatal
opioid overdose but did not assess dimensional ratings of suicidal ideation. This study aims to quantify the
frequency and intensity of ratings of desire to die and perceived overdose risk proximal to the most recent opioid
overdose event among individuals admitted for opioid use disorder detoxification/stabilization.
Methods: Cross-sectional study (June 2017-July 2018) assessing patterns of opioid use and variables related to
overdose history was conducted in a not-for-profit psychiatric hospital. Adults (> 18 years) with opioid use
disorder were eligible and 120 of 122 participants completed all measures. Forty-one percent were women and
85% self-identified as white. Participants’ perceptions of the likelihood of overdose and their suicidal motiva-
tions (defined as desire to die) prior to most recent opioid overdose was self-rated on a scale of 0 (no desire to
die/no risk of death) to 10 (I definitely wanted to die/I definitely thought I would die).
Results: Most (92%) surviving opioid overdose used heroin/fentanyl; over half reported some desire to die prior
to their most recent overdose, with 36% reporting strong (> 7/10) desire to die and 21% reporting 10/10 “I
definitely wanted to die.” Perceptions of overdose risk were also variable, with 30% reporting no (0/10) like-
lihood of overdose and 13% reporting a high (10/10) likelihood.
Conclusions: Suicidal motivation prior to opioid overdose is common and falls along a continuum of severity.
Longitudinal studies are needed to determine if suicide prevention interventions may reduce opioid overdose in
those at risk.

1. Introduction

Death related to opioid poisoning is epidemic and still increasing in
the United States across all age groups, as is premature death by suicide
(Bohnert and Ilgen, 2019; Cunningham et al., 2018; Oquendo and
Volkow, 2018; VanHouten et al., 2019). These epidemics share
common risk factors including severe or chronic trauma exposures,
depression/anxiety and other mental health disorders, substance use
disorders, and moderate-to-severe chronic pain (Dasgupta et al., 2018;
Maloney et al., 2007; Rizvi et al., 2017; Trout et al., 2017) as well as
population risk factors (e.g., regional barriers to health care) (Jones
et al., 2018) and social determinants such as intergenerational,

cumulative financial adversity (Case and Deaton, 2017).
Suicide attempt and unintentional opioid overdose also commonly

co-occur within individuals. Among people with opioid use disorder
(OUD), 20–30% of people report a history of both unintentional over-
dose and suicide attempt (Darke et al., 2015; Maloney et al., 2009).
Large population studies confirm that individuals with OUD who sur-
vive an opioid overdose remain at significantly elevated risk for repeat,
fatal opioid overdose (Olfson et al., 2018b) and for death by suicide
(Bogdanowicz et al., 2016; Olfson et al., 2018a), compared to the
general population. Multiple clinical correlates are associated with
opioid overdose and/or suicidal behavior in those having OUD, in-
cluding use of heroin (Baldwin et al., 2018; Dai et al., 2019; Darke
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et al., 2015; Hakansson et al., 2008; Park et al., 2018), history of opioid
injection (Bohnert et al., 2011; Hakansson et al., 2008), multiple sub-
stance treatment admissions (Peterson et al., 2019), polysubstance use
(Bohnert et al., 2011; Bradvik et al., 2009; Darke et al., 2004; Jonsson
et al., 2007), benzodiazepine use (Bohnert et al., 2017; Darke, 1996;
Hakansson et al., 2008; Jones and McAninch, 2015), co-occurring
psychiatric disorder (Bohnert et al., 2017; Darke et al., 2004, 2015;
Maloney et al., 2007), history of sexual/physical trauma (Bohnert et al.,
2011; Darke et al., 2004; Stein et al., 2017), pain (Fudalej et al., 2015),
violence directed toward other (Bohnert et al., 2011; Hakansson et al.,
2008) and history of suicide attempt or persistent suicidal ideation
(Darke et al., 2004, 2007; Hakansson et al., 2008; Maloney et al., 2007;
Pan et al., 2014). Temporal trends with respect to prescription opioid
overdose are worrisome: a large, multi-site Canadian study of opioid-
related injuries from 2011 to 2017 show high rates of opioid-related
suicide attempts (45% of the total sample), with the greatest rate in-
crease among adolescents and older adults (Do et al., 2018). In the US, a
significant increase in prescription opioid-related suicidality has been
reported for older adults (West et al., 2015), a significant portion of
adolescent prescription opioid misuse is suicidal (Zosel et al., 2013),
and opioid-related suicide rates (predominantly prescription opioid-
related) doubled between 1999 and 2009 (Braden et al., 2017). Emer-
gency department visits for nonfatal substance overdose have noted
greater self-harm intent among those taking opioids or sedatives,
compared with other substances of abuse (Albert et al., 2015; Bohnert
et al., 2018). A recent US hospital-based study of opioid overdose sur-
vivors reported 21% of the sample endorsed intentional self-harm
verified by interview, almost exclusively using prescription opioids
(Conner et al., 2018).

A significant challenge to understanding the overlap between un-
intentional and intentional opioid overdose is that most definitions
conceptualize these as distinct events. Historically, studies in heroin use
disorder samples reported that 10% or fewer make a suicide attempt by
intentional opioid overdose, and thus concluded that most opioid
overdose deaths in heroin use disorder are not misclassified suicides
(Conner et al., 2007; Darke and Ross, 2001; Maloney et al., 2009;
Tollefsen et al., 2016).

However, suicidal motivations occur along a continuum of intensity
varying across time (Bergmans et al., 2017). Several studies have col-
lected qualitative data on suicidal motivations prior to opioid overdose
(Bennett et al., 2017; Conner et al., 2018; Darke and Ross, 2001; Do
et al., 2018; Heale et al., 2003; Neale, 2000; Yarborough et al., 2016).
Of these studies, only three were specific to OUD populations (Darke
and Ross, 2001; Heale et al., 2003; Neale, 2000) and assessed suicide
intention dichotomously, while also capturing narratives that reflect
ambivalence about death and negative events preceding opioid over-
dose. The narratives in Neale et al. (2000) specifically convey reports of
fatigue with life, inability to cope, or apathy about death without an
immediate intent to die by suicide (Neale, 2000). A quantitative un-
derstanding of the prevalence of suicidal motivation prior to opioid
overdose is a significant gap in the literature on this topic. Improved
understanding of the association between suicidal motivations and
opioid overdose events may be important to prevention, as current
universal prevention strategies (e.g., reducing means by reducing
opioid prescribing, naloxone rescue of opioid overdose, and providing
access to behavioral health care, including medications to treat opioid
use disorder) may not be sufficiently specific or timely in the case of a
suicidally-motivated drug poisoning.

The aim of this study was to characterize suicidal motivation and
overdose risk perceptions among individuals with a history of surviving
an opioid overdose, who entered treatment for opioid use disorder. We
assessed the degree to which, prior to their most recent opioid over-
dose, people with opioid use disorder (1) perceived that they would be
likely to overdose, and (2) experienced a desire to die.

2. Methods

2.1. Participants

Adults age 18 years and older seeking treatment for opioid use
disorder (N=356) were recruited from an inpatient detoxification/
stabilization unit at an academically-affiliated psychiatric hospital. This
program provides short-term stabilization and detoxification for people
with substance use disorders. Inclusion criteria also required partici-
pants to be able to provide written informed consent and be currently
enrolled in substance use disorder treatment. Participants were in-
eligible for the study if they presented with psychiatric or medical
conditions or cognitive impairment that were so severe it would inhibit
their ability to understand study questionnaires and perform study
procedures; no participants were excluded for this reason.

Among the total 356 participants with substance use disorders re-
cruited between June 2017 – July 2018 in a larger study of clinical
characteristics of adults with substance use disorders, we studied a
subset who reported seeking treatment for opioid use disorder
(n= 122). Two participants were excluded from the analysis because
they failed to complete the study measures. The final study sample
comprised 120 participants (41% female). The mean age was 34 years
(SD=10.4) and the sample was 89% white and 7% Hispanic/Latinx. Of
the 120 participants, 64% reported attending at least some college (2
years of college, associate degree or trade school), 37% were employed
full-time and 59% were never married.

Most participants had a co-occurring psychiatric disorder (60%) and
were current smokers (80%). Additionally, 32% had a prior history of
suicide attempt (81% by overdose, 22% by hanging, 8% by wrist cut-
ting, and 8% unknown or other), 15% had a prior history of self-harm
(94% self-cutting, 12% head banging or self-hitting), and 26% had been
engaged in mental health care at the time of admission. History of
violent behavior was mostly associated with interpersonal/domestic
violence, and 15% endorsed violent behavior. Several people declined
to report race (n=5), education (n=1), marital status (n=1) or
smoking status (n=2); medical record data on suicide, self-harm and
violent behavior could not be accessed for 4 participants.

2.2. Procedure

Research staff recruited participants by describing the study pur-
pose to groups of people receiving treatment on an inpatient detox-
ification unit. Interested participants were given a description of the
study and provided written informed consent; this study was approved
by the local institutional review board. The participants completed a
20-minute battery of self-report measures on a tablet computer. These
measures captured several constructs of interest, including substance
use and related variables. Measures included in the current study are
listed below.

2.3. Measures

Participants self-reported demographic information including age,
gender, race, education, employment, and marital status. Substance use
history, including prior substance use disorder treatment, was mea-
sured by self-administered questionnaires. Information on psychiatric
history was extracted from each participant’s medical records for the
current episode of care following completion of the survey. Specifically,
we extracted current psychiatric and substance use disorder diagnoses
and lifetime history of suicidal and self-injurious behaviors.
Participants also completed the self-report measures described below.
Clinical variables of interest were selected based on the literature and
availability of data sources: primary opioid used (heroin and/or fen-
tanyl vs. prescription opioids only (Baldwin et al., 2018; Dai et al.,
2019; Darke et al., 2015; Hakansson et al., 2008; Park et al., 2018),
history of opioid injection (Bohnert et al., 2011; Hakansson et al.,
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2008), age at first opioid misuse (King and Chassin, 2007), number of
prior detoxification treatments (Peterson et al., 2019), benzodiazepine
misuse in the past 12 months (Bohnert et al., 2017; Darke, 1996;
Hakansson et al., 2008; Jones and McAninch, 2015), co-occurring
psychiatric disorders (Bohnert et al., 2017; Darke et al., 2004, 2015;
Maloney et al., 2007), history of suicide attempt (Darke et al., 2004,
2007; Hakansson et al., 2008; Maloney et al., 2007; Pan et al., 2014),
and chronic pain (Fudalej et al., 2015). In addition to variables that
have been associated with overdose in prior studies, we added two
additional variables that have been associated with suicide risk, current
smoking status (Poorolajal and Darvishi, 2016) and anxiety sensitivity
(Stanley et al., 2018).

The Opioid Overdose Questionnaire was developed for use in this
study to assess thoughts, motivations, and behaviors associated with
opioid overdose in participants seeking treatment for OUD. The mea-
sure included items assessing history of overdose (definition adapted
from Wilder et al., 2016; defined as: “when a toxic amount of a drug or
drugs overwhelms the body such that a person is no longer able to respond to
others or breathe adequately, resulting in Narcan/naloxone rescue and/or
emergency medical care. An overdose can occur with prescription or re-
creational drugs, or a combination of both, and can be deliberate or unin-
tentional”) and number of prior overdoses and thoughts prior to the
most recent overdose. Specifically, participants were asked two ques-
tions about beliefs concerning death prior to their most recent over-
dose: “Just before your most recent overdose, how likely did you think
that you would overdose?” and “Just before your most recent overdose,
how strongly did you want to die?”. Responses were scored from 0 to
10, with higher scores indicating greater likelihood of overdosing and
greater desire to die.

The Opioid History Questionnaire was developed to track lifetime
opioid use histories in participants seeking treatment for opioid use
disorder, and captured characteristics such as primary opioid used (i.e.,
prescription opioids, heroin, and fentanyl) and age at first use. The
measure was adapted from the Prescription Opiate Analgesic Use History
Questionnaire (Weiss et al., 2011).

The Anxiety Sensitivity Index-3 (ASI-3) is an 18-item self-report
measure assessing the fear of anxiety symptoms, such as racing
thoughts and increased heart rate. Participants rate how much they
agree with the statement from 0 (very little) to 4 (very much). The
measure is scored on a total scale from 0 to 72 with higher scores in-
dicating greater anxiety sensitivity (Taylor et al., 2007).

Chronic pain was assessed by two questions from the Brief Pain
Inventory (Cleeland and Ryan, 1994). The first question asked about the
presence of pain, not including every day pains such as headaches,
sprains, and toothaches; for this study, we also directed participants to
exclude pain associated with withdrawal. The second question assessed
duration of pain. Chronic pain is defined as pain lasting longer than 3
months. This definition is consistent with the International Association
for the Study of Pain (Merskey and Bogduk, 1994).

2.4. Data analysis

First, we evaluated skewness and normality in our clinical variables
of interest. We then compared those with and without a history of
opioid overdose to examine differences in sociodemographic and clin-
ical characteristics, conducting X2 tests for categorical variables and
independent sample t-tests for continuous variables (a Mann-Whitney U
test was conducted for one variable that demonstrated significant de-
viation from normality: number of prior detoxification treatments). We
adjusted the significance level to account for multiple comparisons
(Bonferroni-corrected p-value≤.003). Finally, we used descriptive sta-
tistics to characterize the frequency of desire to die and likelihood of
overdose prior to an overdose, as well as patterns of opioid use and
stressors that may have precipitated an overdose. Analyses were con-
ducted in SPSS Version 20.

3. Results

Of the 120 participants seeking treatment for opioid use disorder,
45% (n= 54) had overdosed at least once. Among those who had ever
overdosed, the mean number of overdoses was 5.3 (SD=7.1,
median= 3, 5 respondents reported> 13 overdoses, range=1–36). Of
those who had overdosed, 37% reported that their most recent overdose
occurred within the past month and 76% within the past year.
Additionally, 28% of participants (n=14) reported that an event or
stressor led to their most recent overdose. Ninety-one percent of par-
ticipants (n= 48) reported using opioids regularly or daily in the
month before their overdose, and 9% (n=5) relapsed after a period of
opioid abstinence.

3.1. Group differences by overdose history

Groups were compared on sociodemographic and clinical variables
(Table 1). Based on the adjusted alpha controlling for multiple tests,
participants who had overdosed were more likely to use heroin and/or
fentanyl than prescription opioids only, to have a history of opioid in-
jection, and to have had more lifetime detoxification treatments. The
overdose group were also more likely to have a co-occurring psychiatric
disorder and a history of a prior suicide attempt. Past overdose was not
associated with the following sociodemographic variables: age, gender,
race, education, marital status, or employment. Several clinical vari-
ables were not associated with past overdose: age at first opioid misuse,
past-year benzodiazepine misuse, current smoking, chronic pain, and
anxiety sensitivity score.

3.2. Beliefs about overdose: likelihood of overdose and desire to die

Self-reported beliefs about overdose likelihood and desire to die
were examined. When rating beliefs about overdose likelihood prior to
their most recent overdose (Fig. 1), participants reported on average
low-moderate perceptions for the likelihood that they would overdose
(mean= 3.1, SD=3.4, possible range= 0–10). Most (68.8%) reported
at least some possibility of overdose. Significant variability was

Table 1
Sociodemographic and clinical variables by opioid overdose history.

Overdose
(n=54)

No Overdose
(n= 66)

χ2/t p-value

Sociodemographic
variables

Age (mean, SD) 33.7 (9.1) 35.1 (11.4) 0.72 .473
Female, % 40.7 40.9 0.00 .985
White race, % 92.2 85.9 1.10 .295
≥ Some college, % 68.5 61.5 0.63 .428
Never married, % 66.7 52.3 2.511 .113
Employed full-time, % 27.8 43.9 3.341 .068
Clinical variables
Primary opioid used

(fentanyl and/or heroin),
% a

92.3 64.1 12.82 .001

History of opioid injection, % 83.3 33.3 30.11 .001
Age first opioid misuse

(mean, SD)
20.6 (8.7) 23.0 (8.4) 1.54 .126

Prior detoxifications
(median) b

5 2 1037.50 .001

Past year benzodiazepine
misuse, %

63.0 48.5 2.52 .113

Current smoker, % 83.3 76.6 0.83 .363
Psychiatric comorbidity, % 72.2 50.0 6.11 .013
History of suicide attempt, % 50.0 17.2 14.22 .001
Chronic pain, % 28.3 38.1 1.15 .284
Anxiety sensitivity (mean,

SD)
29.7 (17.7) 27.5 (17.8) −0.65 .518

a Reference category is prescription opioids only.
b For number of prior detoxifications, Mann-Whitney U test is reported.
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reported in these ratings, with 30.2% of participants (n= 16) reporting
that they believed it was not at all likely they would overdose (0 out of
10) and 13.2% (n= 7) answering that it was “extremely likely” (10 out
of 10).

Participants reported how strongly they wanted to die before their
most recent overdose (Fig. 2). On average, participants reported a low-
moderate rating (mean=3.8, SD=4.1, possible range=0–10) for
their desire to die. This included 41.5% (n= 22) of individuals’ re-
porting “I did not want to die” (score= 0 out of 10) before their most
recent overdose, whereas the remaining 58.5% (n= 31) expressed at
least some desire to die (score> 0). More than one-third of the sample
(35.8%, n= 19) reported a strong desire to die before their most recent
overdose (≥7 out of 10), and 20.8% (n= 11) reported “I definitely
wanted to die” (score= 10 out of 10). Ratings of desire to die and
perceived likelihood of overdose were moderately correlated (r= .51,
p < .001). Even among the 11 participants who reported that they
“definitely wanted to die,” 4 perceived their likelihood of overdose to
be< 2, 2 reported a moderate likelihood, and 5 reported 10 out of 10,
with 2 in between. Ratings of perception of overdose risk and desire to
die were not associated with time since last overdose (range:< 1 month
ago to>4 years ago; Pearson’s r=-0.26 and -.16, p-values> .06, for
likelihood of overdose and desire to die, respectively).

4. Discussion

The results of this study suggest that a significant number of treat-
ment-seeking patients with OUD experience suicidal motivation prior to
nonfatal opioid overdose. In our sample, almost 60% of participants
reported some suicidal motivation, and 36% reported a high level.
Importantly, the full range of our continuous scale was represented,
indicating that suicidal motivation likely falls along a continuum in this
population. Affirming our hypothesis, a substantial portion of the
sample (42%) definitively reported no desire to die (0/10), while the
remaining 58% varied in their level of desire to die, with 21% reporting
a definite desire to die.

Past studies have documented low rates of self-reported suicidal
intention (i.e., acting for the purpose of killing oneself) with opioid
overdose, e.g., 10% of intentional heroin overdoses (Darke and Ross,
2001). However, our data suggest that some degree of desire to die may
be common prior to overdose. Although a higher desire to die was as-
sociated with a greater perceived likelihood of overdose, this was only a
moderate correlation. Even among those with a strong desire to die,
perceived likelihood of overdose varied. We did not assess intention to
die; consideration of each of these dimensions is an important future
direction for research.

Replicating past studies of OUD, on average, participants perceived
the probability of an overdose to be low; this thought process has been
termed overly “optimistic” (McGregor et al., 1998). The combination of
low perceived overdose risk but some presence of desire to die may be
particularly dangerous in facilitating potentially lethal opioid use be-
haviors (e.g., using alone, using more than usual, impulsively using
from an unknown or unsafe supplier, and polydrug use) even in the
absence of clear intention to die by suicide (c.f., (Bennett et al., 2017;
Pouget et al., 2017)). Screening OUD patients on these two factors may
inform the need for more in-depth screening and/or provision of pre-
ventive interventions to reduce overdose risk, particularly in an era in
which the probability of lethal overdose is increased with the high
availability of high-potency illicit fentanyl and its analogues.

Consistent with the literature, several variables consistent with
more severe OUD were also associated with overdose history, including
primary use of heroin and/or fentanyl, history of opioid injection, more
previous detoxification treatment admissions, and history of suicide
attempt. Clinicians treating patients with OUD should be particularly
mindful of the overdose risk among patients with these characteristics.

Our study only included participants who had a history of nonfatal
overdoses. Clinical correlates and beliefs about desire to die and over-
dose likelihood prior to a fatal overdose may differ. Rockett and col-
leagues have argued for changes to post-mortem data tracking and
analysis to improve understanding of death due to drug overdose
(Rockett et al., 2018a, 2018b). Prospective studies that consider these
risk factors over time will be needed to improve understanding of the
risks for fatal and nonfatal overdose.

We acknowledge several study limitations. First, our sample was
relatively small, precluding analyses of correlates of suicidal cognitions
(e.g., number of prior overdoses). Secondly, the only method for ob-
taining data on suicidal thoughts is through retrospective self-reporting,
which is subject to recall bias. Thirdly, the population sample was
predominantly white and the setting is a private psychiatric facility;
both factors limit generalizability of the results. Nonetheless, our
sample rates of opioid overdose and suicide attempt histories were
consistent with larger studies of OUD conducted in multiple settings
(Bogdanowicz et al., 2016; Darke et al., 2015; Dunn et al., 2016).
Sample rates also aligned with results from a recent study by Morizio
and colleagues (Morizio et al., 2017), who compared survivors of
heroin overdose vs. prescription opioid overdose. They also found
greater frequency of overdose and injection drug use among people
using heroin, although they did not examine suicidal motivations prior
to overdose. Replication studies are urgently needed, as some current
projections indicate continued escalation through 2030 for suicide and
drug poisoning mortality (Best et al., 2018). Novel, comprehensive
prevention measures, including improved upstream approaches to self-
injury mortality (Rockett et al., 2018a), need strong consideration.
Future studies that consider temporality of the variables of interest,
including psychiatric diagnoses, overdose and suicide would help to
clarify the patterns among these variables. Finally, this study did not
measure the potentially important variables regarding recovery net-
work supports and the impact of “recovery social capital” on rates of
opioid overdose, suicide attempts, and participant perceptions related
to overdose risk and desire to die. Nor were we able to analyze struc-
tured assessment of adverse childhood events which have been asso-
ciated with opioid overdose (Stein et al., 2017). Future studies

Fig. 1. Perceived likelihood of overdose prior to last overdose.

Fig. 2. Desire to die prior to last overdose.
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including these variables are needed.
There are several important future directions in this line of research.

First, expanded assessments that consider the complexity of suicidal
thoughts and behaviors to include suicidal motivation (i.e., desire to
die) and intention will improve understanding of how these dimensions
may contribute to overdose. Second, prospective studies examining
how suicidal motivation and intention are associated with future sub-
stance use behaviors and both fatal and non-fatal overdose will be es-
sential to improving prediction of these events and to identifying po-
tential preventive interventions. Finally, although our data are
preliminary in nature, the frequency of desire to die in this population
prior to an overdose highlights the importance of testing suicide pre-
vention interventions in addition to standard of care (naloxone edu-
cation and distribution, recommendations for medication-based treat-
ment for opioid use disorder) in people with a history of opioid
overdose.

These data support the hypothesis that suicidal motivation falls
along a continuum, and augments the literature suggesting that the
classification of a drug overdose as either “unintentional” or “inten-
tional” may not always reflect accurately upon either the behavioral
episode itself or the treatment interventions most appropriate for pre-
venting drug-related mortality. Our findings suggest that suicidal mo-
tivations are present among a significant portion of patients surviving
opioid overdose, and the need for prospective studies to investigate
associations between suicidal thoughts, opioid use, and overdose events
is important for improving prevention of opioid-related mortality.
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