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Abstract: Over the past decade, considerable research has accumulated showing that chronic pain

patients experiencing high levels of negative affect (NA) are at increased risk for prescription opioid

misuse. The primary objective of the present study was to examine the factors that underlie the as-

sociation between NA and prescription opioid misuse among patients with chronic pain. In this study,

82 patients with chronic musculoskeletal pain being prescribed opioid medication completed the Cur-

rent Opioid Misuse Measure, a well-validated self-report questionnaire designed to assess prescrip-

tion opioid misuse. Patients were also asked to complete self-report measures of pain intensity,

NA, and opioid craving. A bootstrapped multiple mediation analysis was used to examine the medi-

ating role of patients’ pain intensity and opioid craving in the association between NA and prescrip-

tion opioid misuse. Consistent with previous research, we found a significant association between

NA and prescription opioid misuse. Interestingly, results revealed that opioid craving, but not pain

intensity, mediated the association between NA and opioid misuse. The Discussion addresses the po-

tential psychological and neurobiological factors that might contribute to the interrelationships

among NA, opioid craving, and prescription opioid misuse in patients with pain. The clinical implica-

tions of our findings are also discussed.

Perspective: Our study provides new insights into the factors that underlie the association be-

tween negative affect and prescription opioid misuse in patients with chronic pain. Our findings

could have important clinical implications, particularly for patients being prescribed opioid medica-

tion, and for reducing rates of opioid misuse in patients with pain.
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O
ver the past decade, there has been a substantial
rise in the use of opioids for the treatment of
chronic noncancer pain. Despite the potential

benefits of opioid therapy, the rise in the use of opioids
has been accompanied by escalating rates of prescrip-
tion opioid misuse and abuse.7,20,26,46,67,77 Prescription
opioid misuse, which broadly refers to the use of
opioids in a manner other than how they are
prescribed, has become a major concern for clinicians
involved in the treatment of pain.8,46,61,68,76,82 Because
of these concerns, increasing efforts have been
devoted to examining the factors that may be
associated with prescription opioid misuse among
patients with chronic pain.
One of the most consistent findings that have

emerged from previous studies among patients with
chronic pain is the association between psychiatric
symptoms and prescription opioid misuse (for a review,
see82). For example, symptoms of negative affect (NA),
such as anxiety and depression, have emerged as robust
and powerful predictors of opioid misuse. In some

Received October 26, 2012; Revised July 30, 2013; Accepted September
26, 2013.
This study was supported in part by an investigator-initiated grant from
Endo Pharmaceuticals, Chadds Ford, Pennsylvania, and Grants R21
DA024298 (R.N.J., principal investigator) and K23 DA020682 (A.D.W.,
principal investigator) from the National Institute on Drug Abuse
(NIDA) of the National Institutes of Health, Bethesda, MD, and the
Arthritis Foundation (Investigator Award; A.D.W., principal investigator).
The authors have no financial interests in the results of this research and
no conflicts of interest.
Supplementary data accompanying this article are available online at
www.jpain.org/ and www.sciencedirect.com/.
Address reprint requests toMarcO.Martel, PhD, Department of Anesthe-
siology, BWH Pain Management Center, Harvard Medical School, 850
Boylston St., Chestnut Hill, MA 02467. E-mail: momartel.bwh.harvard@
outlook.com

1526-5900/$36.00

ª 2014 by the American Pain Society

http://dx.doi.org/10.1016/j.jpain.2013.09.014

90

The Journal of Pain, Vol 15, No 1 (January), 2014: pp 90-100
Available online at www.jpain.org and www.sciencedirect.com

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
http://www.jpain.org/
http://www.sciencedirect.com/
mailto:momartel.bwh.harvard@outlook.com
mailto:momartel.bwh.harvard@outlook.com
http://dx.doi.org/10.1016/j.jpain.2013.09.014
http://www.jpain.org
http://www.sciencedirect.com


studies, it has been found that patients with high levels
of NA were 2 to 3 times more likely to misuse prescrip-
tion opioids than patients with low levels of
NA.11,27,36,52,85,90 To date, research has yet to
determine the factors that are responsible for the
association between NA and prescription opioid
misuse in patients with pain. It is possible, for
example, that NA leads to higher levels of pain, which
in turn leads to an increased risk for opioid misuse. In
previous research, increased NA has been found to be
prospectively associated with increased pain
intensity.3,12,34,35,79,95 High pain intensity, in turn, has
been found to be associated with an increased risk for
opioid misuse.2,36,43

Findings from recent studies suggest that opioid
craving might also be responsible, in part, for the associ-
ation between NA and prescription opioid misuse. The
concept of craving is commonly used in the substance
use literature and refers to the need or desire to consume
certain drugs or illicit substances.24,65,74,80 Among
individuals with drug use problems, it has been shown
that increases in NA may trigger drug
craving.6,19,28,39,72,73 Drug craving, in turn, has been
found to increase the likelihood of drug use and abuse
(for reviews, see71,74,81). Interestingly, similar findings
have been reported among patients with chronic pain
being prescribed opioid medication, with higher levels
of NA being associated with higher levels of opioid
craving.89 In patients with pain, self-reports of opioid
craving have been found to be prospectively associated
with various indices of prescription opioid misuse,
including physician ratings of opioid misuse and
abnormal urine toxicology screens.16,86,89 Given that
self-reports of opioid craving have been found to be
associated with both NA and prescription opioid misuse,
there are reasons to believe that opioid craving may be
responsible, at least in part, for the increased rates of
prescription opioid misuse observed among patients
with high levels of NA.
The primary purpose of the present study was to

examine the potential role of pain intensity and
opioid craving as mediators of the association be-
tween NA and prescription opioid misuse among pa-
tients with chronic pain. In this study, a sample of 82
patients with chronic musculoskeletal pain being pre-
scribed opioid medication completed the Current
Opioid Misuse Measure (COMM15), a well-validated
self-report questionnaire designed to assess prescrip-
tion opioid misuse. Patients also completed self-
report measures of pain intensity, NA, and opioid
craving. A bootstrapped multiple mediation analysis
was used to examine the mediating role of pain inten-
sity and opioid craving in the association between NA
and opioid misuse.

Methods

Participants
The Human Subjects Committee of Brigham and

Women’s Hospital approved the study procedures, and

written informed consentwas obtained fromevery partic-
ipant. This was a cross-sectional, between-subjects study
performed in a single, large urban university-based pain
management center. Patients included in the present
study were part of a larger study in which patients were
enrolled ina randomized clinical trial ofabehavioral inter-
vention designed to improve prescription opioid compli-
ance (for methods of the trial, see45). Data included in
the present study were collected at the beginning of the
randomized clinical trial (ie, baseline), following patient
recruitment and double-blinded randomization.
The study sample consisted of 82 patients (50 men, 32

women) with a diagnosis of chronic back or neck pain,
with or without radicular symptoms. All patients were
prescribed opioids by Board-certified, fellowship-
trained, pain medicine physicians with at least 5 years
of consultant-level experience. All patients were evalu-
ated by a physician and underwent a physical examina-
tion. Patients met the following inclusion criteria: 1)
chronic back or neck pain for more than 6 months; 2)
an average pain score of 4 or greater on a pain intensity
scale of 0 to 10, withmedication; 3) able to speak and un-
derstand English; 4) prescribed opioid medication for
more than 6months; and 5) at risk for prescription opioid
misuse based on their responses on the Screener and
Opioid Assessment for Patients with Pain–Revised
(SOAPP-R scores $1814), or based on past records of
abnormal urine screens and/or physician ratings of
opioid misuse (Addictions Behavior Checklist94).
Patients were excluded from participation if they met

any of the following criteria: 1) current diagnosis of can-
cer, 2) acute osteomyelitis or acute bone disease, 3) pre-
sent or past Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition5 (DSM-IV) diagnosis
of any psychotic disorder, 4) active substance abuse or
dependence of any other kind within the past year (ie,
positive on the Mini-International Neuropsychiatric
Interview [M.I.N.I.] v.5.0.69).

Measures

Demographic Questionnaire

Patients were asked to complete a demographic
questionnaire, which included information about
patients’ age, gender, ethnicity, and education level.
Patients were also asked to report any history of med-
ical, psychiatric, and/or substance use problems and to
report which opioid medication they were currently
taking. Patients’ reports of medication were verified
by a research assistant using the electronic medical re-
cord system, and published tables were used to convert
daily opioid dosages into morphine equivalents.

Screening for Substance Use Disorders

The M.I.N.I. was used to screen for active opioid
addiction or any other active substance use disorder.
The M.I.N.I was designed as a brief structured
interview for the major Axis I problems included in
DSM-IV5. We used section K to assess the presence of
a current nonalcohol psychoactive substance use
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