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associated with overdose risk and were unlikely to
have been trained to administer naloxone. Fewer
than 50% of participants answered any knowledge
item correctly. The likelihood of having experienced
an overdose increased as the scores on the SOAPPR and DSM-5 opioid use disorder checklist increased, and a SOAPP-R score of 7 or higher or
meeting DSM-5 mild opioid use disorder criteria
were significantly associated with reporting a lifetime overdose (85% and 84% of participants who experienced an overdose, respectively).
Conclusions. Opioid overdose occurs at a high rate
among CP participants, and this group is relatively
uninformed about risk factors for overdose.
Established SOAPP-R and DSM thresholds provide
an opportunity to identify participants at elevated
risk for having experienced an opioid overdose.
These data support development of additional concentrated efforts to prevent overdose among
chronic pain patients.

Abstract
Objective. More than 100 million adults in the United
States experience chronic pain, and prescription
opioids are the third most widely prescribed class of
medications. Current opioid overdose prevention efforts almost exclusively target illicit opioid users,
and little is known about the experience of overdose
among patients being treated for chronic pain (CP)
with a prescription opioid.
Methods. Patients experiencing CP for three or
more months and receiving a prescription opioid
for pain management (N 5 502) completed a selfreport survey that asked questions about opioid
overdose history, past 30-day risk factors, and
knowledge of opioid overdose, overdose risk, and
naloxone.
Results. Approximately one in five CP participants
reported experiencing a lifetime overdose. CP participants reported engaging in several behaviors

Introduction
There have been focused efforts to increase the detection and treatment of pain in the United States [1,2], and
currently more than 100 million adults (30.7% of the population) in the United States are believed to experience
chronic pain [3,4]. Prescription opioid analgesics are
widely used treatments for chronic pain [5] and are increasingly used for the treatment of chronic noncancer
pain [6]; as a result, there have been continuous
increases in the rate of opioid prescriptions over the past
10 years. In the United States, prescription opioids were
the third most widely prescribed class of medications between 2009 and 2013, and the prescription opioid hydrocodone (Vicodin) was the single most widely prescribed
medication [7]. With increased use and availability of
these medications, there has been a corresponding
increase in the incidence of opioid-related problems. For
instance, in 2013 more than 10 million people reportedly
abused (e.g., used to get high and/or outside of a prescription) a prescription opioid, 2 million people met
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criteria for problematic use, and 772,000 people received
treatment for abuse of prescription opioids [8].

Due to the nature of this epidemic, and the fact that
overdose interventions were developed in response to
an acute crisis, the vast majority of overdose intervention
programs have targeted illicit drug users. While this is an
important public health need, there has been comparatively little attention paid to chronic pain (CP) patients.
These individuals also have many risk factors for
experiencing an overdose, including that they are maintained on opioid medications for extended periods of
time (which increases their exposure rate), often have
concurrent medical illnesses (e.g., obstructive sleep apnea, sleep disordered breathing) that may increase their
susceptibility for an overdose, may be prescribed high
doses of long-acting opioids, may be coprescribed other
medications (such as benzodiazepines) that could increase their vulnerability to opioid overdose, and may be
instructed to combine short and long-acting opioids to
help manage break-through pain [12,23–30]. Though
guidelines published by the American Society of
Addiction Medicine (ASAM) and American Medical
Association (AMA) have begun emphasizing the need to
coprescribe naloxone to patients who are receiving extended opioid treatment for chronic pain [31,32], we
know of only two programs that have begun actively dispensing naloxone to this population. The first program,
Project Lazarus, has reported decreases in overdose
rates from 46.6/100,000 to 29.0/100,000 in just one
year, demonstrating that this approach is feasible and
valuable [33,34]. The second program, the Opioid
Overdose Education and Naloxone Distribution (OEND),
recently began distributing naloxone to at-risk veterans,
and initial outcomes suggest the program is being favorably received [35].
2

Methods
Participants
This study was approved by the Johns Hopkins
University Institutional Review Board (IRB) using a waiver
of written informed consent. Chronic pain (CP) patients
were recruited during March 2015 using crowdsourcing
technology through Amazon Mechanical Turk (MTurk),
which is an emerging platform for participant recruitment
[36]. MTurk allows researchers (“requesters”) to post advertisements (“human intelligence tasks” or “HITs”) for
online studies in which participants (“workers”) can elect
to participate. This survey was restricted to participants
who resided within the United States and had a greater
than 80% approval rate from completion of previous
HITs through MTurk. Participants were required to complete a brief introductory survey to assess their eligibility
for the primary survey, and the population being targeted
for recruitment was concealed to prevent individuals from
misrepresenting themselves. A total of 3,157 individuals
completed the eligibility survey, and 502 (15.9%) met
eligibility criteria and were allowed to participate in the
primary study. Eligibility criteria were responding “yes” to
the first item on the Brief Pain Inventory (BPI) indicating
CP for three months or more, reporting currently taking
an opioid for pain management, being over age 18 years,
and being fluent in English. Participants were compensated approximately $3.00 for survey completion.
Survey Questions
All questions were administered as self-report surveys
and completed online through the questionnaire manager Qualtrics.

Demographic, Drug Use, and Overdose History
A brief demographic survey characterized the sample,
and a Diagnostic and Statistical Manual (DSM)-5 checklist was used to identify symptoms of opioid use disorder
(OUD); illicit opioid use was defined for participants as
“heroin or prescription pain pills that were not prescribed
to them.” Participants were asked questions regarding
their history of opioid overdose. To define overdose, the
instructions stated, “An overdose occurs when you take
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Consistent with greater availability and problematic use of
prescriptions, the incidence of opioid-related overdose
has quadrupled from 2000 to 2014 [9]. Between 2013
and 2014, the rate of overdose related to prescription
opioids and heroin has increased by two- and three-fold,
respectively. In 2014, opioids were involved with 61% of
all overdose deaths, representing more than 28,000 individuals [9]. Though the increase in opioid overdose was
initially reported in drug abusers, it is now apparent in all
segments of society including children, adolescents, elderly, patients with chronic pain, and women [10–19].
Further, drug poisonings, which are driven by opioids,
are now the leading cause of accidental death in persons
age 25 to 64 years [20]. In response to this emergent
epidemic, interventions were developed to distribute
the fast-acting opioid antagonist naloxone (Narcan) to
heroin abusers. These efforts have now expanded to
target opioid abusers and their families more generally,
to increase the ability to reverse overdoses beyond
medical personnel to include laypersons. These efforts
are leading to measurable decreases in overdose rates
in targeted areas [21] and have resulted in increased
public health actions to make naloxone more widely
available [22].

There are few empirical data regarding the experience
and understanding of opioid overdose risks among CP
patients, and this information is necessary to develop
overdose prevention resources for this population. The
present study assessed the frequency of overdose,
overdose risk behaviors, and overdose knowledge
among individuals who self-reported having CP for three
months or more and using prescribed opioid medication
for pain management. Results indicate surprisingly high
rates of overdose and substantial knowledge deficits
among CP patients and support the need for more public health efforts targeting CP patients.

Opioid Overdose in Chronic Pain Patients
associated with heightened risk of developing problematic opioid use.

Current Opioid Misuse Measure (COMM) [56]
The COMM is a self-report measure designed to assess
aberrant medication-related behaviors among participants who have been maintained chronically on opioids
for the treatment of pain. The COMM was administered
to evaluate the degree to which COMM results were associated with overdose history. Participants answered
items on a scale of 0 (never) to 4 (very often), and a
total risk score (range ¼ 0–68) was derived for each
participant to be used in analyses. A COMM total score
value of 9 or higher has been identified as evidence of
medication misuse.
Data Analysis

Opioid and Opioid Overdose Knowledge
Participants completed a nine-item self-report survey to
assess their knowledge of opioids, opioid overdose, and
naloxone; to discourage random guessing, response options were “True,” “False,” and “I Don’t Know” [49–51].
Questions were derived based on known associations
between opioid overdose and risk. Results were coded
dichotomously as correct and incorrect for analyses,
with “I don’t know” being coded as incorrect. Total possible score range was 0–9, and the specific items asked
are listed in Table 3.

Brief Pain Inventory (BPI) [52]
The BPI was used to assess study eligibility and to characterize pain severity and functional interference with
daily activities. Individual BPI severity and interference
ratings were rated on a 0 (no pain at all/does not interfere) to 10 (pain as bad as you can imagine/completely
interferes) scale, respectively, and summed into severity
(range ¼ 0–40) and interference (range ¼ 0–100) subscale scores [53]. Severity ratings were then categorized
as mild (1–4), moderate (5 and 6), and severe (7), consistent with recommendations for using the BPI in clinical
trials [54].

Screener and Opioid Assessment for Patients with
Pain (SOAPP-R) [55]
The SOAPP–R is designed to assess risk of a patient
developing problematic opioid use and was administered to evaluate the degree to which SOAPP-R scores
would be significantly associated with overdose history.
Participants answered items on a scale of 0 (never) to 4
(very often), and a total risk score (range ¼ 0–96) was
derived for each participant to be used in analyses.
A SOAPP-R total score of 7 or higher has been

Demographic, drug use, and overdose characteristics
were summarized descriptively. A logistic regression was
used to evaluate correlates of a lifetime history of overdose (yes/no) in this sample, and a multiple linear regression was used to evaluate correlates of the number of
lifetime overdoses among participants. Both regression
models included the following a priori–hypothesized variables as potential correlates: number of endorsed DSM5 criteria for OUD, BPI Severity category (mild, moderate,
severe), BPI Interference subscale score, SOAPP-R total
score, COMM total score, and the duration of time in
years the patient reported being maintained on a prescription opioid for pain management. Receiver
operating characteristic (ROC) curves were then used to
determine whether responding on the SOAPP-R and
DSM checklist could be used to correctly differentiate
CP participants who reported a lifetime history of overdose from those who reported no lifetime history of overdose [57]. To increase generality of findings to clinical
treatment settings, thresholds for ROC analyses were
defined a priori using values that have been previously
established as indicating increased risk for problematic
opioid use on each measure. This included the SOAPPR cut-off for identifying problematic prescription opioid
use (7) and DSM-5 criteria cut-offs for mild (2–3 symptoms), moderate (4–5 symptoms), and severe (6 symptoms) OUD. Missing data were rare (<1%), so no
corrections were made. All analyses were conducted using SPSS v. 21, and alpha values were set at 0.05.
Results
Participant Characteristics
Consistent with their self-report of pain, participants reported moderate levels of pain severity (mean ¼ 3.3,
SD ¼ 1.7, out of 10) and interference with daily activities
(mean ¼ 3.6, SD ¼ 2.2, out of 10) on the BPI.
Participants reported regular use of a prescription opioid
for pain management for less than one year (57.1% of
3
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too high a dose of opioids, and it is not always fatal.
Please answer these questions even if you are NOT
SURE whether you ever overdosed on these medications, but know that you had a bad or scary experience
from taking them.” Participants then answered questions
regarding their history of personally experiencing and/or
witnessing an overdose and their knowledge and experience with naloxone. Past 30-day engagement in several
behaviors that incur increased risk of overdose were also
assessed. These included using opioids by themselves
(either via prescription or illicitly, because no one will be
available to administer aid if needed) [37–39], combining
opioids with alcohol [37,38,40–43], taking the longacting opioid methadone [44,45], and having a recent
decrease in opioid tolerance (e.g., having recently completed an opioid detoxification or being released from
jail/prison) [43,46–48]. This study did not differentiate between accidental and intentional overdose.

Dunn et al.

Table 1
Demographic and drug use
characteristics
Chronic pain, %
(N ¼ 502)

55.1
32.5
80.3
38.8
85.5
90.6
53.7
40.8
31.3
22.5
21.0
5.4
5.0
3.9
3.5
10.4
61.9
66.1
20.7
11.4
22.9

*Values represent illicit use, use outside of a prescription, or
nonprescribed use for the purpose of getting high.
†
Defined as prescription stimulants or benzodiazepines.
COMM ¼ Current Opioid Misuse Measure; OUD ¼ Opioid
Use Disorder; SOAPP-R ¼ Screener and Opioid Assessment
for Patients with Pain.

participants), between one and four years (29.9%), and
more than five years (13.0%). Twenty-one percent of
participants reported using opioids (either a prescription
opioid or heroin) in the past 30 days with the intent of
getting high, and 55% met criteria for any level of OUD
(Table 1).
Overdose History
Overall, 19.3% (N ¼ 97) of the sample reported overdosing from opioids more than once in their lifetime, and
9.3% (N ¼ 9) of those individuals reported experiencing
their last overdose in the past 30 days. Among the
19.3% of participants who endorsed experiencing an
OD, participants endorsed a total mean of 2.2
(SD ¼ 2.8) lifetime overdoses, with a range of one to
more than 21 lifetime ODs. Of these overdoses, participants maintained consciousness in a mean of 1.9
(SD ¼ 3.1) events and lost consciousness in a mean of
1.1 (SD ¼ 1.7) events. The percent of participants who
4

The percent of participants who reported engaging in
behaviors considered to increase risk of overdose in the
past 30 days is presented in Table 2. The most frequent
risk behaviors reported in this sample were using opioids
by themselves (53.8%) or combining opioids with alcohol
(37.5%). Participants who reported a lifetime history of
overdose reported having used prescription opioids
(79.4% of participants), alcohol (68.0%), psychotherapeutics (defined as prescription stimulants and/or benzodiazepines, 49.5%), and/or cannabis (38.1%) at the time
of the overdose. Only 3% of the participants surveyed
reported having a naloxone prescription or being trained
to deliver naloxone.
Predictors of Overdose
A logistic regression was used to evaluate correlates of
experiencing a lifetime overdose among the CP participants. The model was significant (v2(4) ¼ 73.3, P <
0.001) and revealed that having a higher SOAPP-R
score (v2(1) ¼ 6.1, P ¼ 0.01, odds ratio [OR] ¼ 1.05,
95% confidence interval [CI] ¼ 1.01–1.04) and endorsing
more DSM-5 criteria (v2(1) ¼ 15.3, P < 0.001,
OR ¼ 1.22, 95% CI ¼ 1.10–1.34) were both significantly
and independently associated with lifetime history of
experiencing an overdose. None of the following was
significantly associated with overdose history: the BPI
Severity category (P ¼ 0.78), the BPI Interference subscale (P ¼ 0.50), the COMM score (P ¼ 0.54), or the duration of time maintained on a prescription opioid
(P ¼ 0.66). A significant linear regression (R2 ¼ .11, P <
0.001) revealed that the SOAPP-R score (Beta ¼ 0.17,
t ¼ 2.03, P ¼ 0.04) and number of DSM-5 criteria met
(Beta ¼ 0.21, t ¼ 3.50, P < 0.001) were also associated
with the number of lifetime overdoses; no associations
were identified for BPI Severity category (P ¼ 0.24), BPI
Interference subscale (P ¼ 0.24), COMM score (P ¼
0.89), or duration of time maintained on a prescription
opioid (P ¼ 0.53).
ROC curves were estimated for the total SOAPP-R
score and the number of DSM-5 criteria endorsed, as
these measures were the only ones to be significantly
associated with both lifetime history of an overdose and
the number of lifetime overdoses (Table 4). ROC curves
calculated for SOAPP-R score and lifetime history of
overdose revealed an AUC of 0.74; a SOAPP-R rating
of 7.5 had a sensitivity level of .84, indicating that 84%
of CP participants with a history of overdose had
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Demographic characteristics
Male
Older than age 30 y
Caucasian
Never married
Employed
Health Insurance
Substance use (past 30 days)
Alcohol
Any illicit drug use
Cannabis
Prescription opioids*
Other psychotherapeutics*,†
Cocaine
Methamphetamine
Hallucinogens
Heroin
Lifetime injection drug use
Opioid-related measures
SOAPP-R score 7
COMM score 9
DSM-5 mild OUD
DSM-5 moderate OUD
DSM-5 severe OUD

experienced an overdose during their lifetime as a function of DSM-5 OUD category were 16.5% (no OUD),
16.5% (mild OUD), 20.1% (moderate OUD), and 46.4%
(severe OUD). A total of 37.8% (N ¼ 190) of participants
reported witnessing an overdose; of the overdoses witnessed, a mean of 3.2 (SD ¼ 6.3) people survived and
0.5 (SD ¼ 1.5) people died (Table 2). The percent of participants who witnessed an overdose during their lifetime as a function of DSM-5 OUD category were 35.2%
(no OUD), 21.1% (mild OUD), 14.7% (moderate OUD),
and 28.9% (severe OUD).

Opioid Overdose in Chronic Pain Patients

Table 2

Overdose history and risk behaviors
Chronic pain
(N ¼ 502)

53.8
37.5
3.8
3.0
2.2
19.3
2.2 (2.8)
1.9 (3.1)
1.1 (1.7)
1
>21
9.3
36.1
79.4
68.0
49.5
38.1
19.6
15.5
12.4
37.8
3.2 (6.3)
0.5 (1.5)
3.2
3.0
50.0

*Values represent percent of participants with a lifetime
history of an OD.
†
Defined as prescription stimulants or benzodiazepines.
‡
Values represent percent of participants who have witnessed
an OD.

SOAPP-R ratings greater than the 7 threshold that
has been established as increased risk of developing
problematic opioid use. ROC curves calculated with the
DSM-5 criteria and lifetime history of overdose revealed
an AUC of 0.76. DSM scores of 1.5 had a sensitivity of
0.84, indicating that 84% of CP participants with a history of overdose met two or more DSM criteria, consistent with mild OUD. DSM scores of 3.5 had a sensitivity
of 0.68, suggesting that 68% of CP participants with a
history of overdose met four or more DSM criteria, consistent with moderate OUD. Finally, DSM scores of 5.5
had a sensitivity of 0.47, suggesting that 47% of CP
participants with a history of overdose met six or more
DSM criteria, consistent with severe OUD.

As shown in Table 3, fewer than 50% of CP participants
provided the correct answer on any of the nine knowledge questions asked. Specifically, the percent of participants answering questions correctly ranged from 47.0%
(“It is only considered an overdose if the person dies”) to
10.2% (“If you are overdosing, you may need more than
one dose of Narcan to reverse the overdose”).
Discussion
Despite efforts to refine clinical treatment guidelines regarding the treatment of chronic pain with prescription
opioids [31,58], these medications remain among the
most highly prescribed in the United States. The results
of this study indicate that nearly one in five patients who
have experienced chronic pain for three months or
more and are receiving a prescription opioid for pain
management report having experienced at least one
nonfatal opioid-related overdose during their lifetime. CP
participants in this study who reported engaging in behaviors that could increase their risk of experiencing an
overdose were unlikely to have received and/or been
trained to administer naloxone and had poor response
rates to the overdose knowledge items queried. This
combination of elevated risk and poor protective knowledge argues for the need for improved risk management attention in this population.
Several indicators suggest that a subgroup of CP participants may be at heightened risk of experiencing an
opioid-related overdose. Nine percent of CP participants
reported experiencing an overdose in the past 30 days,
53.8% reported using opioids by themselves in the past
30 days, and 37.5% reported combining opioids with
alcohol. These are all known risk factors for experiencing a fatal overdose, and recent evidence has suggested that combining opioids with alcohol or
benzodiazepines, which have similar pharmacological
profiles, is particularly dangerous and is uniquely contributing to recent increases in overdose deaths [59,60].
These outcomes are especially alarming given that only
19.3% of participants correctly identified combining sedatives and opioids as a risk factor for experiencing an
opioid overdose on the knowledge questions (Table 3).
Further, 38.7% of CP participants had witnessed an
overdose, which has itself been associated with an
increased risk for experiencing an overdose in the future
[61,62]. Finally, the majority of CP participants reported
not having received and/or been trained to administer
naloxone, and fewer than 50% of participants answered
knowledge questions correctly for each of the items
asked. These results likely reflect the fact that national
efforts have worked to expand naloxone training and
overdose education efforts to recognized illicit drugusing populations, while directing relatively limited attention toward other risk groups such as chronic pain
patients.

5
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Past 30-day risk behaviors, %
Using opioids by themselves
Combining opioids with alcohol
Taking methadone
Completing an opioid detoxification
Having been released from jail or prison
Overdose history
Lifetime opioid OD, %
Number lifetime ODs*, mean (SD)
OD maintained
consciousness*, mean (SD)
OD became unconscious*, mean (SD)
Minimum lifetime ODs*, mean
Maximum lifetime ODs*, mean
Last OD within 30 d, %*
Last OD within 1 y, %*
Substances used during OD, %
Prescription opioids
Alcohol
Other psychotherapeutics†
Cannabis
Heroin
Cocaine
Methadone
Witnessed OD in lifetime, %
Number times OD survived‡
Number times OD died‡
Have prescription for naloxone, %
Trained to deliver naloxone, %
Trained to deliver CPR, %

Knowledge Outcomes

Dunn et al.

Table 3

Knowledge of opioid overdose and risk factors
Chronic pain*
(N ¼ 502)

1
2
3
4
5
6
7
8

47.0
46.4
46.2
43.3
28.9
26.7
19.7
19.3
10.2

*Values represent percent of participants answering correctly. T ¼ True; F ¼ False.

Though only 21% of the CP sample reported abusing
their prescriptions, 55% met criteria for some level of
opioid use disorder on a DSM-5 checklist. This rate is
consistent with previous assessments of opioid use disorder within patients being treated for chronic pain
[63,64]. In this study, both the SOAPP-R, a measure of
risk for developing problematic opioid use, and the
number of DSM OUD criteria endorsed were significantly
associated with lifetime history of and number of lifetime
overdoses. Number of DSM OUD criteria have been
previously associated with increased likelihood of reporting lifetime history of overdose [65]; however, this study
is the first to evaluate the threshold at which overdose
risk may increase based upon these risk assessments.
Specifically, ROC analysis showed that 85% of participants who met the SOAPP-R threshold that has been
established as a risk for developing problematic opioid
use (score  7) and that 84% of participants who endorsed two or more DSM OUD criteria, representing
mild OUD, reported having experienced an overdose in
their lifetime. Increasing the DSM-5 criteria threshold to
moderate and severe OUD substantially decreased sensitivity for predicting an overdose event (68% and 47%,
respectively) in this sample, suggesting that mild OUD
may be the more sensitive threshold for identifying overdose risk. Altogether, these results suggest that the
subgroup of CP patients who display problematic opioid
use may be at greatest risk for experiencing an overdose. However, among the remaining 54% of participants who did not meet criteria for OUD, 16% and 35%
endorsed experiencing and witnessing a lifetime overdose, respectively. As experiencing and witnessing an
overdose are both significantly associated with having a
future overdose [41,61,62,66–69], this group should still
be considered high risk. Overall these data suggest that
there is value in educating all CP patients about the risk
of opioid-related overdose and that scores on the
SOAPP-R and DSM-5 checklist may provide an easy
method to quickly assess a patient’s likelihood for
6

experiencing an overdose and to potentially implement
a brief intervention in clinical settings.
Strengths of this study are its large sample size and its
focus on individuals who are currently prescribed opioids. Limitations include that the sample was very homogenous (e.g., young, Caucasian, high education), so
it is not clear how these results would generalize to
other samples of chronic pain patients. This study did
not differentiate accidental from intentional overdose
and responses were based on self-report, which prevented objective corroboration of pain, substance use
history, details regarding patient prescriptions, or collateral reports from family or other caregivers. Responses
were also self-generated and did not include the geographic location of the participants, which is problematic
as efforts to educate individuals about opioid overdose
risks and to dispense naloxone vary substantially across
the United States [70]. In addition, this study did not assess the specific opioid prescribed, and absence of this
detail prevents evaluation of the well-established association between dose and duration of drug action with
overdose risk [24,71–73]. Further, the application of
DSM-5 for the identification of OUD among patients
who are physically dependent upon prescribed opioids
is problematic [74]. This study also did not collect sufficient information to calculate a score on the Risk Index
for Overdose of Serious Opioid-induced Respiratory
Depression (RIOSORD). This index yields a numerical
risk value for experiencing an opioid-related overdose
and may provide a particularly sensitive method for assessing overdose risk that should be assessed in the
CP population in future studies [75]. The study combined prescription benzodiazepine and stimulant use as
a single variable. That decision was made out of concern that participants would not be able to accurately
differentiate those classes of medications, though the
combined variable prevents evaluation of the contribution of concurrent benzodiazepine use to results. Finally,
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It is only considered an overdose if the person dies. (F)
Opioids will not ever make you feel drowsy. (F)
Opioids should always be used to help you fall asleep. (F)
Opioids are only active if they are injected. (F)
Short-acting opioids are used to treat severe or sudden pain. (T)
If you see a person overdose on opioids you should put
them in a cold bath. (F)
Extreme drowsiness or slow and shallow breathing with
little chest movement is a sign of an overdose. (T)
Combining opioids with other medications, like sedative or
anti-anxiety medications, can be dangerous. (T)
If you are overdosing, you may need more than 1 dose of
Narcan to reverse the overdose. (T)

Opioid Overdose in Chronic Pain Patients

Table 4

Receiver operating characteristic (ROC) curve sensitivity and specificity values

Screener and opioid assessment for patients with pain (SOAPP-R)*
Outcome value‡

Sensitivity

1–specificity

Outcome value‡

Sensitivity

1–specificity

1.00
1.00
1.00
0.96
0.93
0.90
0.87
0.85
0.84
0.81
0.78
0.75
0.70
0.68
0.68
0.68
0.65
0.60
0.58
0.55
0.52
0.49
0.47
0.45
0.41
0.38
0.36
0.33
0.30
0.26
0.22
0.21
0.17
0.13
0.12
0.11
0.10
0.08
0.07
0.07
0.06
0.05
0.03
0.02
0.01
0.00

1.00
0.89
0.84
0.78
0.72
0.68
0.62
0.56
0.52
0.48
0.45
0.41
0.38
0.36
0.32
0.29
0.26
0.23
0.21
0.20
0.19
0.17
0.16
0.15
0.13
0.13
0.12
0.10
0.08
0.07
0.06
0.05
0.04
0.03
0.03
0.02
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1
0.5
1.5
2.5
3.5
4.5
5.5
6.5
7.5
8.5
9.5
10.5

1.00
0.93
0.84
0.77
0.68
0.58
0.47
0.35
0.25
0.17
0.12
0.05

1.00
0.67
0.47
0.33
0.25
0.21
0.16
0.10
0.06
0.04
0.03
0.02
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1
0.5
1.5
2.5
3.5
4.5
5.5
6.5
7.5
8.5
9.5
10.5
11.5
12.5
13.5
14.5
15.5
16.5
17.5
18.5
19.5
20.5
21.5
22.5
23.5
24.5
25.5
26.5
27.5
28.5
29.5
30.5
31.5
32.5
33.5
34.5
35.5
36.5
37.5
38.5
39.5
40.5
41.5
44.5
49.5
53.0

DSM-5 opioid use disorder†

*SOAPP-R total score; range ¼ 0–96; 7 associated with increased risk of problematic opioid use.
†
DSM-5 criteria for opioid use disorder, range ¼ 0–11, mild ¼ 2–3, moderate ¼ 4–5, severe  6.
‡
Values positive if greater than or equal to outcome.
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the rate of overdose in this group (approximately 20%)
is significantly higher than a previous study that reported
a rate of overdose of less than 1% among data collected from pharmacy records between 1997 and 2005
[16]. The high rate of reported overdose in the current
study may be due to increased sensitivity to identifying
overdose events (self-report vs pharmacy records), the
misinterpretation of opioid adverse events as overdoses
among individuals who are not educated about the
symptoms of an opioid overdose, or a true increase in
the experience of overdose among chronic pain patients. The mechanism underlying this result cannot be
determined from the data available here, and these results highlight the need for additional research to more
sensitively evaluate opioid overdose among CP patients.
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