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Abstract

Objective. To assess prevalence rates and correl-
ates of problematic use of prescription opioids and
medicinal cannabis (MC) among patients receiving
treatment for chronic pain.

Design. Cross-sectional study.

Setting. Two leading pain clinics in Israel.

Subjects. Our sample included 888 individuals
receiving treatment for chronic pain, of whom
99.4% received treatment with prescription opioids
or MC.

Methods. Problematic use of prescription opioids
and MC was assessed using DSM-IV criteria,
Portenoy’s Criteria (PC), and the Current Opioid
Misuse Measure (COMM) questionnaire. Additional
sociodemographic and clinical correlates of prob-
lematic use were also assessed.

Results. Among individuals treated with prescription
opioids, prevalence of problematic use of opioids ac-
cording to DSM-IV, PC, and COMM was 52.6%,
17.1%, and 28.7%, respectively. Among those treated
with MC, prevalence of problematic use of cannabis
according to DSM-IV and PC was 21.2% and 10.6%,
respectively. Problematic use of opioids and canna-
bis was more common in individuals using medica-
tions for longer periods of time, reporting higher
levels of depression and anxiety, and using alcohol
or drugs. Problematic use of opioids was associated
with higher self-reported levels of pain, and problem-
atic use of cannabis was more common among indi-
viduals using larger amounts of MC.

Conclusions. Problematic use of opioids is com-
mon among chronic pain patients treated with pre-
scription opioids and is more prevalent than
problematic use of cannabis among those receiving
MC. Pain patients should be screened for risk fac-
tors for problematic use before initiating long-term
treatment for pain-control.
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Introduction

In recent decades, awareness to pain management has
increased among health care professionals [1].
Prescription opioids are one of the most common
modalities for pharmacological treatment of pain, and
have proven useful for the treatment of acute pain [2,3],
pain related to cancer [4], and have increasingly been
used for the treatment of chronic noncancer pain [5].
Nevertheless, there is increasing concern regarding opi-
oid use due to the alarming increase in emergency-
room visits associated with adverse effects of opioid
use, substance abuse-treatment admissions, and death
from overdose [6,7]. Growing awareness of potential
problematic use of opioids is one of the background
factors associated with the search for alternative modal-
ities to reduce pain. In the past two decades, medicinal
cannabis (MC) has been used widely for pain control in
the United States and in several countries worldwide
[8,9]. Due to great variability in the legal status of MC in
different countries and several methodological chal-
lenges (e.g., lack of standardized dose, variability in po-
tency, etc.), research regarding prevalence of use and
potential problematic use is lacking [10].

It has been repeatedly suggested that long-term treat-
ment with opioids may be complicated by development
of tolerance, addiction, and abnormal pain sensitivity
[11]. In such cases, pain may not be adequately man-
aged and may even be worsened [12]. There is evi-
dence to suggest that risk factors for developing an
addictive disorder in the context of pain treatment with
opioids include a personal or family history of addiction,
poly-substance use, poor support system, and co-
occurring psychiatric disorders [13], though the contri-
bution of several other sociodemographic and clinical
factors are less clear [14]. Although approximately 10%
of lifetime cannabis users develop cannabis addiction
[15], risk factors associated with the progression from
cannabis use to addiction have been studied in the gen-
eral population and not among pain patients.

Several studies have explored the prevalence of opioid
addiction and problematic use among pain patients,
including reports on chronic noncancer pain patients
[16,17]. In studies using DSM-based criteria [18], the
prevalence rates varied from 1.9% to 37%. However,
the use of DSM criteria for diagnosing dependence in
chronic pain patients treated with opioids has been
argued by several authors to be inappropriate as it em-
phasizes physical dependence, a predicted and physio-
logic response to chronic opioid ingestions [19,20].
Thus, alternative criteria have been offered incorporating
behavioral aspects of addiction. A common alternative
is Portenoy’s Criteria (PC), which emphasizes specific
behavioral aspects of prescription opioid addiction, such
as unsanctioned dose escalation, acquisition of opioids
from other medical sources or from non-medical sour-
ces, manipulation of medical system for the purpose of
obtaining additional opioids, and drug hoarding or sales

[21]. Studies based on such behavioral criteria have re-
ported problematic use of opioids affecting between 0%
to 50% of chronic noncancer pain patients [22,23].
Accordingly, it seems that studies based solely on DSM
criteria or PC indicate a very broad range of prevalence
rates, confounding understanding of these results [13].
To the best of our finding, to date there has been no
published data on rates of problematic use of cannabis
among those treated with MC.

The available research to date suffers from several
methodological drawbacks, particularly small sample
sizes and use of questionnaires that do not appropri-
ately distinguish physical tolerance and addictive behav-
iors [13]. The goals of this study were: 1) to explore the
prevalence of problematic use of prescription opioids
and MC among individuals experiencing chronic pain
and treated in specialized pain centers, using various
diagnostic tools; and 2) to explore the factors associ-
ated with problematic use among individuals receiving
long-term treatment for pain.

Methods

Sample

The study sample included chronic pain patients
(N¼ 888) treated in the two largest pain centers in
Israel: Sheba Medical Center and Sourasky Medical
Center. Each patient treated at these two centers for
chronic pain (i.e., pain lasting for more than 3 months
[24]) was approached for recruitment for the study dur-
ing a 6-month period (November 2014 to April 2015).
The response rate was 57%. Patients were excluded
from the sample if they had language barriers not allow-
ing for understanding of the questionnaires or had a
cognitive or motor dysfunction that prevented them
from filling out the questionnaires. Prior to participation
in this study, every patient was required to sign an in-
formed consent form, which was then immediately de-
tached from the questionnaire upon completion and
indexed (in order to allow anonymous data collection
and increase reliability of respondents’ replies) [25]. This
study was approved by the IRB committee at both
medical centers.

Measures

Given that terminology regarding Substance Use
Disorders (SUDs) is dynamic and inconsistent across
time and regions, and given the variability in outcome
measures obtained using the different questionnaires
included in the study, we collectively use the term
“problematic use” for those who qualify for a positive
diagnosis using DSM-IV, PC, or COMM-based criteria.

Problematic Use of Opioids

Problematic use of prescription opioids was assessed
using the following tools:
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Opioid dependence criteria from the Alcohol Use
Disorder and Associated Disabilities Interview Schedule–
Diagnostic and Statistical Manual of Mental Disorders–
Fourth Edition (AUDADIS-IV), a fully structured
diagnostic interview designed to assess alcohol, drug,
and mental disorders according to DSM-IV diagnostic
criteria in both clinical and general populations. It has
been reported to have high reliability for SUDs and other
psychiatric disorders [26,27]. In the current study, we
used the AUDADIS-IV items based on DSM-IV criteria
for opioid dependence: three out of seven criteria are
required in order to rank positive for dependence, each
criteria comprises one or more dichotomous items; for
example, dose escalation criteria were represented by
the question “Did you often use a medicine or drug in
larger amounts or for a much longer period than you
meant to?”, whereas the DSM-IV criterion, which refers
to side effects caused or exacerbated by the drug, is
represented by two separate questions: “(Did you) con-
tinue to use a medicine or drug even though it was
making you feel depressed, uninterested in things, or
suspicious or distrustful of other people?” and “Did you
continue to use a medicine or drug even though you
knew it was causing you a health problem or making a
health problem worse?” Moderate reliability for
AUDADIS diagnosis of lifetime nonmedical opioid de-
pendence in the general population has been reported
(kappa¼ 0.59 [28]). Diagnosis according to DSM criteria
was used due to its utility in clinical psychiatric settings
as it has been previously used in similar studies [29],
allowing for comparison of findings. Though the
AUDADIS is originally intended to be used by a lay inter-
viewer, in order to reduce response bias in participants’
replies (particularly common in substance use-related
questions and questionnaires [30]), we included it as a
self-reported questionnaire. Participants were instructed
to turn to the trained research assistant on site for any
questions.

Portenoy’s Criteria: a 10-item self-report questionnaire
designed by Portenoy [21] that has been reported to
show high inter-rater agreement (reliability of 0.93), high
sensitivity (0.85), and specificity (0.96) [31]. Portenoy
suggests the following criteria for diagnosing problem-
atic use in the context of patients taking opioids for
chronic pain: a positive response to items A (an intense
desire for the drug and B (an overwhelming concern
about the drug’s availability) as well as at least one add-
itional positive reply to any of the following items: un-
sanctioned dose escalation; continued dosing despite
significant side effects; use of drug to treat symptoms
not targeted by therapy; unapproved use during periods
of no symptoms; manipulation of the treating physician
or medical system for the purpose of obtaining add-
itional drugs; acquisition of drugs from other medical
sources or from nonmedical sources and drug
hoarding.

Current Opioid Misuse Measure [32]: a 17-item self-
report questionnaire that tracks current aberrant
medication-related behaviors during opioid treatment. All

items are rated from 0¼ never to 4¼ very often (e.g., In
the past 30 days, how often have you needed to take
pain medications belonging to someone else?). The
questionnaire has been shown to have good validity
(positively correlating with urine toxicology results
[P<0.05]) and reliability (0.86) [33]. In this study, 40% of
the respondents received a total score of 0 in the
COMM questionnaire (median¼ 3; interquartile
range¼7). In order to prevent an artificial inflation in the
proportion of positive COMM scores, these respondents
were considered “true negative” rather than excluded
from analysis.

Problematic Use of Cannabis

Problematic use of cannabis was assessed using the
following tools:

Cannabis dependence criteria from the Alcohol Use
Disorder and Associated Disabilities Interview Schedule–
Diagnostic and Statistical Manual of Mental Disorders–
Fourth Edition (AUDADIS-IV).

Modified Portenoy’s Criteria: Due to the lack of specific
diagnostic tools for measuring problematic use of can-
nabis in the context of chronic pain, we additionally
used a modified version of the PC questionnaire, substi-
tuting “opioid” with “Medicinal Cannabis”.

Psychiatric Comorbidities

We screened for co-occurring psychiatric disorders
using the following tools:

The depression module of the Patient Health
Questionnaire (PHQ-9): The PHQ-9 has nine items
based on DSM-IV criteria. Each item scored on a three-
point scale (0¼ not at all to 3¼ nearly every day), with
total scores of 5, 10, 15, and 20 representing cut-points
for mild, moderate, moderately severe, and severe de-
pression, respectively. We used a score of 10 as the
cut-off score indicating “positive” for depression [34].
Sensitivity and specificity of the PHQ-9 have been re-
ported to be 75% and 90%, respectively [35].

Generalized anxiety disorder scale (GAD-7): GAD-7 is a
seven-item measure based on DSM-IV criteria [35].
Each item is rated on a 0–3 scale relating to the fre-
quency of anxiety symptoms over the last 2 weeks (0 ¼
not at all to 3 ¼ nearly every day). Total scores of 5, 10,
and 15 represent mild, moderate, and severe levels of
anxiety. We used a score of 10 as the cut-off score indi-
cating “positive” for GAD [36]. Sensitivity and specificity
of the GAD-7 are 89% and 82%, respectively.

All questionnaires were translated into Hebrew by back-
translation and the Hebrew version was validated separ-
ately for each questionnaire.
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Sociodemographic and Clinical Data

The following data were additionally collected from each
participant:

Socio-demographic data, including sex, age, country of
birth, type of residence (urban/rural), years of education,
employment status, eligibility for disability allowance,
marital status, and number of children.

Medical history: self-reported lifetime diagnosis of a list
of common medical conditions, including hypertension,
liver disease, heart disease, ulcer or duodenum disease,
migraine, herniated disc, arthritis, fibromyalgia, and
depression.

History of substance use, including past-year lifetime
use, as well as self-reported lifetime addiction to the fol-
lowing substances (based on the most common sub-
stances used in Israel [37]): alcohol, cannabis, synthetic
cannabinoids (“Spice”, K2, etc.), cocaine, bath salts,
and heroin.

Prescription opioid and MC use questionnaire, including
measures of average and maximal levels of pain in the
past month, as well as method of administration of opi-
oids (oral or transdermal), and MC (smoking or drops),
duration of treatment with opioids or MC, and average
amount of MC used (number of drops per day, monthly
dose in grams, and number of joints per day). Due to
great variability in standards of equianalgesic conversion
tables [38], doses of prescription opioids were not
included in the analysis.

Statistical Analysis

Prevalence rates of problematic use of opioids and can-
nabis were calculated as the percentage of individuals
who qualified for such diagnoses among those who
were currently treated with each substance. For each
substance separately, chi-square and logistic regression
analyses were used for comparison of categorical vari-
ables, and independent-sample t-tests were applied for
comparison of continuous variables. For all further ana-
lyses exploring factors associated with problematic use,
we defined “problematic use” as meeting Portenoy’s
Criteria, as it does not include physical criteria and may
therefore be considered more specific (i.e., reducing
false-positive errors). Analyses were performed using
SPSS software [39].

Results

Prevalence and Sociodemographic Characteristics of

Problematic Use of Opioids and Cannabis

Among respondents, 471 (53.4%) were treated with
prescription opioids without being concurrently treated
with MC, 329 (37.3%) were treated with MC without
being treated with prescription opioids, 77 (8.7%) were

treated concurrently with prescription opioids and MC,
and 5 (0.6%) were treated with neither prescription opi-
oids nor MC. Among individuals who were currently
treated with opioids (with or without current use of MC
[N¼ 551]), the prevalence of problematic use of opioids
was 52.6%, 17.1%, and 28.7% according to DSM-IV
criteria, PC, and the COMM questionnaire, respectively.
Among individuals who were currently treated with MC
(with or without use of prescription opioids [N¼ 406]),
prevalence of problematic use of cannabis was 21.2%
when diagnosed according to DSM-IV criteria and
10.6% when using the modified PC (Figure 1). No sig-
nificant differences were found in rates of problematic
use of opioids and cannabis between the two medical
centers. Among individuals treated with prescription opi-
oids, those with and without a diagnosis of problematic
use according to PC differed significantly (P< 0.05) in
age, employment status, marital status, and type of resi-
dence. Among individuals treated with MC, those diag-
nosed with problematic use according to PC differed
significantly from those without such diagnosis in em-
ployment status (P< 0.01) and marital status (P< 0.05)
(Table 1).

Among individuals diagnosed with problematic use of
opioids using DSM-IV criteria, the most common spe-
cific criteria included withdrawal (98.3%), persistent de-
sire or repeated unsuccessful attempt to quit (94.8%),
and significant time consumed by use or recovery from
use (64.1%); the most common criteria among those
diagnosed according to PC were an intense desire for
the drug (100%), overwhelming concern about the
drug’s availability (100%), and dose escalation (94.7%),
and the items that received the highest rates of positive
answers (i.e., any reply besides “never” when asked
about frequency of possible problems) among those
diagnosed with problematic use of opioids according to
the COMM questionnaire were trouble with thinking
clearly or memory problems (46.5%), getting angry with
people (37.9%), and having people complain about not
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Figure 1 Prevalence of problematic use of prescription
opioids and medicinal cannabis among pain patients,
according to Diagnostic and Statistical Manual of Mental
Disorders-Fourth Edition (DSM-IV), Portenoy’s Criteria
(PC), and Current Opioid Misuse Measure (COMM).
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completing necessary tasks (28.3%). Among individuals
diagnosed with problematic use of cannabis using
DSM-IV criteria, the most common specific positive cri-
teria were withdrawal (91.9%), significant time

consumed by use or recovery from use (68.6%), and
using the substance in a larger amount and for a longer
period than intended (50%); the most common criteria
among those diagnosed according to PC were an

Table 1 Socio-demographic data and prevalence of problematic use of prescription opioids and

medicinal cannabis among individuals suffering from chronic pain, as diagnosed according to Portenoy’s

Criteria

Pain Patients (N¼888)

Total Opioids Misuse Cannabis Misuse

N % N % P value N % P value

Sex

Male 498 56.1 55 19.6 31 12.5

Female 390 43.9 39 14.4 0.62 12 7.6 0.06

Place of birth

Israel 615 69.3 72 18.9 36 12.8

Former Soviet Union 42 4.7 8 25 1 5.3

Americas 15 1.7 0 0 0 0

Europe 58 6.5 2 5.4 2 7.7

Asia 154 17.4 12 3.3 4 5.8

South Africa 3 0.3 0 0 0.06 0 0 0.4

Years of education

1–6 7 8 1 25 0 0

7–9 59 6.7 5 15.6 5 17.2

10–12 401 45.3 52 21.4 24 13.3

13–15 299 33.7 26 13.6 11 8

16þ 120 13.5 8 10.1 0.2 2 3.6 0.12

Employment status

Unemployed 406 45.9 60 23.5 28 14.7

Part-time employee 109 12.3 14 21.5 2 3.8

Full-time employee 200 22.6 14 10.5 7 9.2

Pensioner 147 16.6 4 4.9 4 5.3

Independently employed 20 2.3 1 7.7 0.001 1 11.1 0.000

Receiving disability allowance

No 413 46.7 39 13.8 14 9.4

Yes- Social security 411 46.5 47 19.9 25 13

Yes- Military 60 6.8 7 22.6 0.88 4 11.8 0.6

Marital status

Married/living with partner 599 67.6 64 16.7 22 19.5

Single 118 13.3 7 9.6 8 14

Divorced/separated 111 12.5 19 33.3 11 17.7

Widowed 58 6.5 3 8.1 0.02 2 8.7 0.03

Number of children

0 101 12.3 8 11.9 5 11.6

1–3 460 56 51 19 23 10.2

4þ 260 31.7 26 14.7 0.62 10 10.1 0.77

Age categories

18–29 78 9.1 10 19.2 5 16.2

30–44 238 27.8 32 20 9 9.1

45–64 335 39.1 39 19.7 19 11.6

65þ 206 24 11 8.8 0.03 7 7.5 0.48

Type of residence

Urban 745 84 87 18.7 39 11.1

Rural 142 16 7 8.4 0.02 5 8.6 0.39
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intense desire for the drug (100%), overwhelming con-
cern about the drug’s availability (100%), and dose es-
calation (93%).

Sociodemographic Differences Among Individuals with
Problematic Use of Opioids and Cannabis

Problematic use of opioids according to PC was in-
versely associated with age (P< 0.05), indicating that in-
dividuals 65 years of age and older had significantly
lower odds of receiving a diagnosis of problematic use
compared with individuals whose age was between 18
and 64. Additionally, individuals residing in rural areas
had significantly (P< 0.05) lower odds of receiving a
diagnosis of problematic use compared with those
residing urban areas. Individuals who reported a lifetime
diagnosis of depression had significantly (P< 0.001)
higher odds of receiving a diagnosis of problematic use
compared with those without such diagnosis. Increased
prevalence of problematic use of cannabis according to
PC was significantly (P< 0.05) associated with country
of birth, indicating that individuals born outside Israel
had lower odds of receiving a diagnosis of problematic
use compared with individuals born in Israel.
Concerning marital status, results indicated that individ-
uals with a partner or spouse had significantly (P< 0.05)
greater odds of receiving a diagnosis of problematic use
compared with individuals without a partner. Finally, in-
dividuals who reported a lifetime diagnosis of depression
had significantly (P< 0.05) greater odds of receiving a
diagnosis of problematic use compared with those with-
out depression (Table 2).

Clinical Characteristics of Individuals with Problematic
Use of Opioids and Cannabis

Individuals with problematic use of prescription opioids
reported significantly higher average (�x¼4.49, t¼ 3.23,
P< 0.01) and maximum (�x¼4.78, t¼2.38, P< 0.05) lev-
els of pain compared with those without problematic
use. Use of MC for 5 years or more was associated
with higher rates of problematic use of cannabis
(v2¼12.66, P<0.05). Individuals smoking MC and suf-
fering from problematic use of cannabis were treated
with significantly higher monthly average doses in grams
(v2¼9.83, P< 0.05) and smoked a higher number of
daily joints (t¼2.48, P<0.05). Among those diagnosed
with problematic use of cannabis, the majority received
less than 60 grams per month with 5.1% receiving 80
grams or more per month. Apart from MC, the most
commonly used substances among individuals treated
with prescription opioids were alcohol (32%), non-
prescribed cannabis (19%), LSD (1.1%) and synthetic
cannabinoids (0.7%); the most commonly used sub-
stances among those treated with MC, apart from pre-
scription opioids, were alcohol (36.9%), Ecstasy (1.1%),
and LSD (0.5%). Heroin was used by 0.5% of those
receiving MC. As specific questions pertaining to use of
(non-prescribed) opioids among MC users were not
included in the substance use questionnaire, these data

are not available. Among individuals who were treated
with prescription opioids but not with MC, past-year
prevalence of non-medicinal cannabis use was 18.9%.
Prevalence of past-year and lifetime use of alcohol and
drugs was significantly higher among individuals with
problematic use of prescription opioids or cannabis or
both compared with those without such problematic
use. Self-reported alcohol use disorders, but not drug
use disorders, were significantly higher among those
with problematic use of prescription opioids or cannabis
or both compared with those without such problematic
use (Table 3).

Our findings revealed that 88% of individuals with prob-
lematic use of opioids and 46.5% of those with prob-
lematic use of cannabis also qualified for positive
screening for depression, whereas positive screening for
GAD was prevalent among 74.5% of individuals with
problematic use of opioids and 41.9% of those with
problematic use of cannabis. Logistic regression ana-
lyses revealed that any diagnosis of depression, particu-
larly moderate-severe and severe depression, was
significantly associated with problematic use of opioids
and cannabis, and that a diagnosis of GAD, particularly
severe anxiety, was associated with problematic use of
both opioids and cannabis (Table 4).

Discussion

In this study, we explored rates of problematic use of
prescription opioids and MC among individuals receiving
treatment for chronic pain. Using different measuring
tools, problematic use of opioids and MC was found to
be common among pain patients. Problematic use of
prescription opioids or MC or both was found to be
associated with more severe pain, concurrent use of al-
cohol and drugs, and higher levels of depression and
anxiety.

In line with previous findings, prevalence of problematic
use of prescription opioids varied substantially when
using different measuring tools [17,40]. This is in line
with findings on prevalence rates of other substance
use and psychiatric disorders, which vary when using
different measuring tools [41,42]. This reported variation
may be attributed to differences between the measuring
tools in the time frames they refer to, the extent to
which questions are detailed, and differences in the ex-
amples and specific wording used in the questions
within each questionnaire [43]. It should be acknowl-
edged that these three tools measure different, though
partially overlapping, phenomena. The DSM-IV is a diag-
nostic checklist used as a reference, but not specifically
appropriate for this patient population; PC delineates
criteria that indicate problematic use in chronic pain pa-
tients on long-term opioid therapy; and COMM meas-
ures specific aberrant medication-related behaviors
during opioid treatment.

Given that prevalence rates in this study are based on
the same clinical sample, our findings indicate that rates
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Table 2 Odds ratio of problematic use of prescription opioids and medicinal cannabis, as diagnosed

according to Portenoy’s Criteria, according to sociodemographic and clinical variables

Pain Patients (N¼ 888)

Opioid Misuse Cannabis Misuse

Odds Ratio, 95% CI P value Odds Ratio, 95% CI P value

Sex

Female 1 1

Male 1.44 (0.92–2.59) 0.11 1.74 (0.87–3.49) 0.12

Place of birth

Israel 1 1

Other 1.57 (0.94–2.26) 0.09 0.41 (0.18–0.95) 0.039

Years of education

10þ 1 1

1–9 0.93 (0.41–2.46) 0.99 1.68 (0.61–4.63) 0.31

Employment status

Currently working 1 1

Currently not working 1.49 (0.92–2.4) 0.1 1.75 (0.83–3.68) 0.14

Receiving disability allowance

Yes 1

No 0.68 (0.42–1.09) 0.12 0.81 (0.41–1.58) 0.53

Marital status

With partner 1 1

Without partner 0.95 (0.59–1.55) 0.85 1.9 (1.01–3.59) 0.048

Number of children

0 1 1

1þ 0.65 (0.3–1.41) 0.28 0.86 (0.32–2.34) 0.77

Age

18–64 1 1

65þ 0.39 (0.20–0.76) 0.006 0.64 (0.27–1.51) 0.31

Type of residence

Urban 1 1

Rural 0.4 (0.18–0.9) 0.02 0.69 (0.26–1.82) 0.45

Ever diagnosed with hypertension?

Yes 1 1

No 0.73 (0.44–1.23) 0.24 0.74 (0.36–1.52) 0.41

Ever diagnosed with a liver disease?

No 1 1

Yes 1.65 (0.58–4.66) 0.34 1.08 (0.24–4.86) 0.92

Ever diagnosed with a heart disease?

No 1 1

Yes 0.66 (0.31–1.44) 0.3 1.09 (0.43–2.71) 0.86

Ever diagnosed with an ulcer or duodenum disease?

No 1 1

Yes 1.46 (0.84–2.55) 0.18 1.55 (0.7–3.42) 0.28

Ever diagnosed with a migraine?

No 1 1

Yes 1.33 (0.82–2.15) 0.25 1.22 (0.6–2.49) 0.58

Ever Diagnosed with a herniated disc?

No 1 1

Yes 1. (0.63–1.59) 0.99 0.78 (0.41–1.49) 0.46

Ever diagnosed with arthritis?

No 1 1

Yes 1.34 (0.81–2.22) 0.25 1.3 (0.62–2.7) 0.48

Ever diagnosed with fibromyalgia?

No 1 1

Yes 1.69 (0.99–2.89) 0.05 1.73 (0.89–3.5) 0.12

Ever diagnosed with depression?

No 1 1

Yes 3.73 (2.34–5.95) 0.000 2.66 (1.39–5.09) 0.003
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of problematic use of opioids were at least 17% of
those treated with opioids, indicating that comorbidity of
chronic pain and problematic use of prescription opioids
may be substantially higher than previously assumed

according to some reports [44,45]. This may actually be
even higher when taking into account potential self-
report bias, common in questionnaires focusing on sub-
stance use and misuse [43], particularly in a service

Table 3 Clinical characteristics among individuals with and without problematic use of prescription

opioid and medicinal cannabis, as diagnosed according to Portenoy’s Criteria

Pain Patients (N¼ 888)

Opioid Misuse
P value

Cannabis Misuse
P value

Yes No Yes No
�x ðS.D) �x ðS.D) �x ðS.D) �x ðS.D)

Average level of pain in past month 4.49 (0.76) 4.17 (0.88) 0.001 4.07 (1.14) 3.93 (0.97) 0.38

Maximum level of pain in past month 4.78 (0.59) 4.61 (0.63) 0.017 4.65 (0.69) 4.53 (0.75) 0.30

Oral administration 78.7% 85.8%

Patch administration 21.3% 14.2% 0.085

Using more than one year: years of use

1 12% 7.8% 10.3% 16.3%

2 8.4% 12% 12.8% 28%

3 9.6% 16.4% 15.4% 22.7%

4 10.8% 17.3% 25.6% 12.3%

5þ 59% 46.5% 0.088 35.9% 25.7% 0.013

Using less than one year: months of use

0–2 44.4% 29.5% 66.7% 14.5%

3–4 11.1% 17.9% 0% 27.4%

5–7 33.3% 24.4% 0% 35.5%

8–10 11.1% 21.8% 33.3% 21.%

11–12 0% 6.4% 0.72 0% 1.6% 0.15

Liquid cannabis: number of drops per day 13.33 (3.05) 11.8 (9.7) 0.78

Cannabis smoking: grams per month

10–20 15.4% 30.7%

21–40 33.3% 41%

41–60 38.5% 23.1%

61–80 7.7% 3.6%

80þ 5.1% 1.6% 0.043

Cannabis smoking: number of joints

per day in past month

3.03 (0.96) 2.52 (1.17) 0.014

Alcohol use : past year

Yes 43.6% 29.9% 53.5% 35.1%

No 56.4% 70.1% 0.01 46.5% 64.9% 0.018

Drug Use : past year

Yes 5.3% 1.5% 4.7% 0.6%

No 94.7% 98.5% 0.022 95.3% 99.4% 0.01

Alcohol use : lifetime

Yes 62.8% 44% 79.1% 50.7%

No 37.2% 56% 0.001 20.9% 49.3% 0.000

Drug use : lifetime

Yes 10.6% 4.2% 23.3% 6.6%

No 89.4% 95.8% 0.011 76.7% 93.4% 0.000

Alcohol addiction: lifetime

Yes 12.8% 1.8% 11.6% 1.9%

No 87.2% 98.2% 0.000 88.4% 98.1% 0.000

Drug addiction: lifetime

Yes 2.1% 0.7% 4.7% 1.4%

No 97.9% 99.3% 0.172 95.3% 98.6% 0.12
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providing the substance itself (e.g., prescription opioids
prescribed in a pain clinic). Notably, as this is a cross-
sectional study, directionality cannot be inferred and,
while it is possible that individuals with problematic use
of opioids are more prone to suffer from chronic pain
[46], rates of problematic use of prescription opioids in
this sample are much higher than those reported in the
general population [47] and highlight the importance of
awareness to problematic use of prescription opioids in
pain clinics.

This study presents novel findings regarding prevalence
of a problematic use of MC among patients suffering
from chronic pain. Notably, almost one half of individ-
uals who participated in this study were treated with
MC. Previous studies have pointed out pain as the lead-
ing indication for treatment with MC [48,49], yet up-to-
date, specific data pertaining to prevalence rates of
problematic use of MC have not been published. Our
findings suggest that among pain patients treated with
MC at least 10.6% suffer from problematic use of can-
nabis. This is substantially lower than the prevalence of
cannabis dependence reported among daily users
within the general population [15]. Although frequency
of use was not specifically addressed in our study, the
average amount of MC used within the study population
is in line with previous reports among MC patients [48].
Daily relief from pain is very common among chronic
pain patients, thus assumed in our clinical sample as
well [50,51]. The relatively low rates of problematic use
of MC may be attributed to other differences between
MC users and recreational cannabis users, including
age and cultural background [15,52]. In addition, unlike
recreational daily cannabis users, individuals using MC
in Israel receive specific instructions concerning desired

dose, frequency, and time of MC use, as well as regu-
lated doses requiring specific prescriptions [53], which
may lower their chance for developing problematic use
[54].

Generally, rates of problematic use of MC among MC
users seem lower than rates of problematic use of opi-
oids among those prescribed opioids, yet this could not
be directly concluded from our findings. As 8.7% of in-
dividuals received both prescription opioids as well as
MC, these were not exclusive groups, limiting possible
comparisons. Furthermore, formal indications for pre-
scribing MC in Israel require exhaustion of common-
practice medications, which usually include opioids for
the management of chronic pain. Accordingly, it may be
assumed that the majority of subjects receiving MC had
been previously prescribed opioids, further limiting direct
comparisons. Non-smokable cannabis preparations are
currently available in some countries in buccal spray
form (SativexVR or Nabixmols) that have been shown to
be effective in spasticity related to multiple sclerosis
indicating low levels of tolerance and adverse effects
[55]. Accordingly, it is possible that non-smokable can-
nabis may be beneficial in reducing rates of problematic
use of cannabis though this must be specifically
explored. Alongside potentially reduced risks associated
with use of cannabis as buccal spray, its effectiveness
in chronic pain must be further explored. Current litera-
ture indicates possible benefit in cancer-pain refractory
to opioids [56] and in neuropathic pain [57] but findings
regarding non-cancer pain do not suffice.

Exploring sociodemographic factors associated with
problematic use, we found that younger pain patients,
those residing in urban areas, and those with a lifetime

Table 4 Odds ratio of problematic use of prescription opioid and medicinal cannabis as diagnosed

according to Portenoy’s Criteria, based on levels of concurrent depression and anxiety

Pain Patients (N¼888)

Opioid Misuse Cannabis Misuse

Odds Ratio (95% CI) P value Odds Ratio (95% CI) P value

Depression

No 1 1

Yes 4.66 (2.64–8.24) 0.000 2.55 (1.34–4.86) 0.004

No 1 1

Mild 0.82 (0.3–2.3) 0.71 1.74 (0.74–4.1) 0.2

Moderate 2.29 (0.89–5.83) 0.084 1.82 (0.55–6.01) 0.32

Moderate-severe 3.11 (1.26–7.65) 0.014 3.65 (1.38–9.62) 0.009

Severe 8.87 (3.7–21.25) 0.000 4.32 (1.62–11.54) 0.003

GAD

No 1 1

Yes 4.14 (2.51–6.83) 0.000 2.45 (1.27–4.72) 0.007

No 1 1

Mild 1.49 (0.64–3.44) 0.35 1.81 (0.74–4.4) 0.19

Moderate 3.05 (1.41–6.59) 0.005 1.53 (0.54–4.38) 0.42

Severe 6.46 (3.28–12.69) 0.000 4.29 (1.93–9.54) 0.000
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diagnosis of depression were significantly more likely to
suffer from problematic use of opioids. Individuals living
without a partner and those who previously suffered
from depression were significantly more likely to report
problematic use of cannabis. None of the explored
comorbid medical conditions were associated with sig-
nificantly higher prevalence of problematic use of opi-
oids or MC, suggesting that chronic pain itself, rather
than any specific medical condition, is a factor highly
associated with problematic use. Higher average and
maximum levels of pain were observed among individ-
uals with problematic use of opioids compared with
those without such problematic use. This may imply
that higher levels of pain may be highly associated with
problematic use, perhaps by causing individuals to use
opioids excessively; however, it should also be con-
sidered that individuals with chronic opioid use may suf-
fer from opioid-induced hyperalgesia [58], actually
contributing to increased levels of perceived pain.
Problematic use of cannabis was associated with
greater amounts of cannabis used and more frequent
intake of smoked MC, but not with higher dosage of
cannabis oil, thus suggesting a potentially higher safety
profile, in terms of problematic use, of the latter.

Past-year and lifetime use of drugs and alcohol, as well
as self-reported lifetime alcohol use disorders, were
associated with increased prevalence of problematic
use of prescription opioids and MC. This is in line with
previous research that indicated high comorbidity of
SUDs and problematic use of prescription opioids [54].
Notably, nearly 19% of individuals treated solely with
prescription opioids had also used non-medicinal can-
nabis in the past year, indicating high rates of parallel
substance use among pain patients. Positive screening
for depression and GAD was detected among 43% and
37% of pain patients, respectively; these rates are sub-
stantially higher than the prevalence rates of depression
and anxiety found within the general population when
using similar diagnostic tools [36,59]. Co-occurring de-
pression among pain patients has been previously asso-
ciated with poorer quality of life [60] and higher rates of
suicide ideation and attempts [61]. Our results suggest
that depression and anxiety are associated with
increased prevalence of problematic use of prescription
opioids and MC, suggesting that pain treatment should
also include screening and concurrent treatment for
moderate and above depression and anxiety.

Several limitations should be considered when examin-
ing our results. First, the response rate is lower than the
recommended 70% [62]. Nevertheless, this may actually
indicate that the actual prevalence of problematic use in
this population is even higher than that found here, as
those individuals may be more reluctant to reply to
questionnaires focusing on substance use and problem-
atic use of substances [43], particularly in a service
where the substance itself is prescribed. Second a for-
mal diagnosis of opioid dependence according to DSM-
IV could not be attributed in this study, as it requires a
face-to-face interview as well as a preliminary indication

of a maladaptive pattern of substance use leading to
clinically significant impairment or distress and an indi-
cation that opioids are “being used in doses that are
greatly in the excess of legitimate medical purpose. . .”
and in the textual description “compulsive, prolonged
self-administration of opioid substances that are used
for no legitimate medical purpose” [18]. Therefore cau-
tion should be taken when interpreting DSM-based find-
ings in this study. Third, as this is a cross-sectional
study, directionality of the association between chronic
pain and problematic use was not explored and causal-
ity could not be inferred. Fourth, data collected in this
study relied on self-report, thus results may be biased
due to potential lack of information or social desirability.
Furthermore, we used a modified version of PC, and it
is possible that specific MC-based tools should include
different cannabis-related items, and may yield different
results, though these are currently lacking. In addition,
as this study included self-reported use of MC without
access to the smoked compounds themselves, data re-
garding the cannabis composition (e.g., THC vs CBD
ratios) were also lacking in this study. Finally, psychiatric
comorbidity among individuals with problematic use of
opioids or MC was explored using screening instru-
ments rather than assessment tools that allow for a
complete diagnosis.

Conclusion

This study indicates that even when using conservative
measures, problematic use of opioids among chronic
pain patients is highly prevalent. To the best of our
knowledge, this is the first study to present data on
problematic use of cannabis among chronic pain pa-
tients using MC. Careful screening for factors associ-
ated with problematic use using standardized tools
should be implemented in pain clinics. Additionally,
given the increasing popularity of MC use, more accur-
ate tools for assessing problematic use of cannabis
among pain patients are required.

References
1 Cleeland CS, Reyes-Gibby CC, Schall M, et al.

Rapid improvement in pain management: The vet-

erans health administration and the institute for

healthcare improvement collaborative. Clin J Pain

2003;19:298–305.

2 Moore RA, McQuay HJ. Single-patient data meta-

analysis of 3453 postoperative patients: Oral trama-

dol versus placebo, codeine and combination

analgesics. Pain 1997;69:287–94.

3 Shang AB, Gan TJ. Optimising postoperative pain

management in the ambulatory patient. Drugs 2003;

63:855–67.

Feingold et al.

10

 by guest on June 29, 2016
http://painm

edicine.oxfordjournals.org/
D

ow
nloaded from

 

http://painmedicine.oxfordjournals.org/


4 Carr DB, Goudas LC, Balk EM, et al. Evidence re-
port on the treatment of pain in cancer patients. J
Natl Cancer Inst Monogr 2004;23–31.

5 Volkow N. Prescription Opioid and Heroin Abuse.
2014. Available at: https://www.drugabuse.gov/
about-nida/legislative-activities/testimony-to-con
gress/2015/prescription-opioid-heroin-abuse
(accessed December 23 2014).

6 Volkow ND, Frieden TR, Hyde PS, Cha SS.
Medication-assisted therapies–tackling the opioid-
overdose epidemic. N Engl J Med 2014;370:2063–6.

7 Jones CM, Mack KA, Paulozzi LJ. Pharmaceutical
overdose deaths, United States, 2010. JAMA 2013;
309:657–9.

8 Jensen B, Chen J, Furnish T, Wallace M. Medical
marijuana and chronic pain: A Review of Basic
Science and Clinical Evidence. Curr Pain Headache
Rep 2015;19:524.

9 Hill KP. Medical marijuana for treatment of chronic
pain and other medical and psychiatric problems: A
clinical review. JAMA 2015;313:2474–83.

10 Hall W, Weier M. Assessing the public health im-
pacts of legalizing recreational cannabis use in the
USA. Clin Pharmacol Ther 2015;97:607–15.

11 Ballantyne JC, Mao J. Opioid therapy for chronic
pain. N Engl J Med 2003;349:1943–53.

12 Compton MA. Cold-pressor pain tolerance in opiate
and cocaine abusers: Correlates of drug type and use
status. J Pain Symptom Manage 1994;9:462–73.

13 Hojsted J, Sjogren P. Addiction to opioids in chronic
pain patients: A literature review. Eur J Pain 2007;
11:490–518.

14 Savage SR. Assessment for addiction in pain-
treatment settings. Clin J Pain 2002;18:S28–38.

15 Looby A, Earleywine M. Negative consequences
associated with dependence in daily cannabis users.
Subst Abuse Treat Prev Policy 2007;2:3.

16 Adams LL, Gatchel RJ, Robinson RC, et al.
Development of a self-report screening instrument
for assessing potential opioid medication misuse in
chronic pain patients. J Pain Symptom Manage
2004;27:440–59.

17 Michna E, Ross EL, Hynes WL, et al. Predicting ab-
errant drug behavior in patients treated for chronic
pain: importance of abuse history. J Pain Symptom
Manage 2004;28:250–8.

18 American Psychiatric Association. Diagnostic and

Statistical Manual of Mental Disorders, Fourth edi-

tion, Text Revision (DSM-IV-TR). Washington, DC:

American Psychiatric Association; 2000.

19 Sees KL, Clark HW. Opioid use in the treatment of

chronic pain: Assessment of addiction. J Pain

Symptom Manage 1993;8:257–64.

20 Eriksen J. Opioids in chronic non-malignant pain.

Eur J Pain 2001;5:231–2.

21 Portenoy RK. Chronic opioid therapy in nonmalig-

nant pain. J Pain Symptom Manage 1990;5:

S46–62.

22 France RD, Urban BJ, Keefe FJ. Long-term use of

narcotic analgesics in chronic pain. Soc Sci Med

1984;19:1379–82.

23 Saper JR, Lake AE, 3rd, Hamel RL, et al. Daily

scheduled opioids for intractable head pain: Long-

term observations of a treatment program.

Neurology 2004;62:1687–94.

24 Elliott AM, Smith BH, Penny KI, Smith WC,

Chambers WA. The epidemiology of chronic pain in

the community. Lancet 1999;354:1248–52.

25 Harrison L. The validity of self-reported drug use in

survey research: An overview and critique of research

methods. NIDA Res Monogr 1997;167:17–36.

26 Grant BF, Dawson DA, Stinson FS, et al. The alcohol

use disorder and associated disabilities interview

schedule-IV (AUDADIS-IV): Reliability of alcohol con-

sumption, tobacco use, family history of depression

and psychiatric diagnostic modules in a general popu-

lation sample. Drug Alcohol Depend 2003;71:7–16.

27 Dawson DA, Grant BF, Stinson FS, et al. Recovery

from DSM-IV alcohol dependence: United States,

2001-2002. Addiction 2005;100:281–92.

28 Grant BF, Harford TC, Dawson DA, Chou PS,

Pickering RP. The alcohol use disorder and associated

disabilities interview schedule (AUDADIS): Reliability of

alcohol and drug modules in a general population

sample. Drug Alcohol Depend 1995;39:37–44.

29 Boscarino JA, Rukstalis MR, Hoffman SN, et al.

Prevalence of prescription opioid-use disorder

among chronic pain patients: Comparison of the

DSM-5 vs. DSM-4 diagnostic criteria. J Addict Dis

2011;30:185–94.

30 Tourangeau R, Yan T. Sensitive questions in sur-

veys. Psychol Bull 2007;133:859–83.

Problematic Substance Use Among Pain Patients

11

 by guest on June 29, 2016
http://painm

edicine.oxfordjournals.org/
D

ow
nloaded from

 

https://www.drugabuse.gov/about-nida/legislative-activities/testimony-to-congress/2015/prescription-opioid-heroin-abuse
https://www.drugabuse.gov/about-nida/legislative-activities/testimony-to-congress/2015/prescription-opioid-heroin-abuse
https://www.drugabuse.gov/about-nida/legislative-activities/testimony-to-congress/2015/prescription-opioid-heroin-abuse
http://painmedicine.oxfordjournals.org/


31 Hojsted J, Nielsen PR, Guldstrand SK, Frich L,
Sjogren P. Classification and identification of opioid
addiction in chronic pain patients. Eur J Pain 2010;
14:1014–20.

32 Kleber HD, Weiss RD, Anton RF, Jr., et al.
Treatment of patients with substance use disorders,
second edition. American psychiatric association.
Am J Psychiatry 2007;164:5–123.

33 Butler SF, Budman SH, Fernandez KC, et al.
Development and validation of the current opioid
misuse measure. Pain 2007;130:144–56.

34 Kroenke K, Spitzer RL, Williams JB. The PHQ-9:
Validity of a brief depression severity measure. J
Gen Intern Med 2001;16:606–13.

35 Spitzer RL, Kroenke K, Williams JB. Validation and
utility of a self-report version of PRIME-MD: The
PHQ primary care study. Primary care evaluation of
mental disorders. Patient health questionnaire.
JAMA 1999;282:1737–44.

36 Lowe B, Decker O, Muller S, et al. Validation and
standardization of the generalized anxiety disorder
screener (GAD-7) in the general population. Med
Care 2008;46:266–74.

37 Lev-Ran S, Florentin I, Feingold D, Rehm J.
Individuals receiving specialized treatment for drug
and alcohol dependence and gambling disorder in
Israel–characteristics and implications for prevalence
estimates. Subst Abus 2014;35:268–75.

38 Webster LR, Fine PG. Review and critique of opioid
rotation practices and associated risks of toxicity.
Pain Med 2012;13:562–70.

39 IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY, USA: IBM Corp., Released 2012.

40 Manchikanti L, Fellows B, Damron KS, Pampati V,
McManus CD. Prevalence of illicit drug use among
individuals with chronic pain in the commonwealth
of Kentucky: An evaluation of patterns and trends. J
Ky Med Assoc 2005;103:55–62.

41 Maske UE, Buttery AK, Beesdo-Baum K, et al.
Prevalence and correlates of DSM-IV-TR major de-
pressive disorder, self-reported diagnosed depression
and current depressive symptoms among adults in
Germany. J Affect Disord 2016;190:167–77.

42 Mwenifumbo JC, Tyndale RF. DSM-IV, ICD-10 and
FTND: Discordant tobacco dependence diagnoses
in adult smokers. J Addict Res Ther 2010;1.

43 Del Boca FK, Noll JA. Truth or consequences: The
validity of self-report data in health services research
on addictions. Addiction 2000;95(suppl 3):S347–60.

44 Adams EH, Breiner S, Cicero TJ, et al. A compari-
son of the abuse liability of tramadol, NSAIDs, and
hydrocodone in patients with chronic pain. J Pain
Symptom Manage 2006;31:465–76.

45 Quang-Cantagrel ND, Wallace MS, Magnuson SK.
Opioid substitution to improve the effectiveness of
chronic noncancer pain control: A chart review.
Anesth Analg 2000;90:933–7.

46 Eisenberg E, Suzan E, Pud D. Opioid-induced
hyperalgesia (OIH): A real clinical problem or just an
experimental phenomenon? J Pain Symptom
Manage 2015;49:632–6.

47 Huang B, Dawson DA, Stinson FS, et al.
Prevalence, correlates, and comorbidity of nonmedi-
cal prescription drug use and drug use disorders in
the United States: Results of the national epidemio-
logic survey on alcohol and related conditions. J
Clin Psychiatry 2006;67:1062–73.

48 Reinarman C, Nunberg H, Lanthier F, Heddleston T.
Who are medical marijuana patients? Population
characteristics from nine California assessment clin-
ics. J Psychoactive Drugs 2011;43:128–35.

49 Nunberg H, Kilmer B, Pacula RL, Burgdorf J. An
analysis of applicants presenting to a medical mari-
juana specialty practice in California. J Drug Policy
Anal 2011;4(1).

50 O’Connell TJ, Bou-Matar CB. Long term marijuana
users seeking medical cannabis in California (2001-
2007): Demographics, social characteristics, pat-
terns of cannabis and other drug use of 4117 appli-
cants. Harm Reduct J 2007;4:16.

51 Cowan DT, Wilson-Barnett J, Griffiths P, Allan LG. A
survey of chronic noncancer pain patients pre-
scribed opioid analgesics. Pain Med 2003;4:340–51.

52 Reilly D, Didcott P, Swift W, Hall W. Long-term can-
nabis use: Characteristics of users in an Australian
rural area. Addiction 1998;93:837–46.

53 Mechoulam R. Cannabis—The Israeli perspective. J
Basic Clin Physiol Pharmacol 2015;27:181–87.

54 Compton WM, Volkow ND. Major increases in opi-
oid analgesic abuse in the United States: Concerns
and strategies. Drug Alcohol Depend 2006;81:
103–7.

Feingold et al.

12

 by guest on June 29, 2016
http://painm

edicine.oxfordjournals.org/
D

ow
nloaded from

 

http://painmedicine.oxfordjournals.org/


55 Iskedjian M, Bereza B, Gordon A, Piwko C,
Einarson TR. Meta-analysis of cannabis based treat-
ments for neuropathic and multiple sclerosis-related
pain. Curr Med Res Opin 2007;23:17–24.

56 Johnson JR, Lossignol D, Burnell-Nugent M, Fallon
MT. An open-label extension study to investigate
the long-term safety and tolerability of THC/CBD
oromucosal spray and oromucosal THC spray in pa-
tients with terminal cancer-related pain refractory to
strong opioid analgesics. J Pain Symptom Manage
2013;46:207–18.

57 Rahn EJ, Hohmann AG. Cannabinoids as
pharmacotherapies for neuropathic pain: From the
bench to the bedside. Neurotherapeutics 2009;6:
713–37.

58 Lee M, Silverman SM, Hansen H, Patel VB,
Manchikanti L. A comprehensive review of opioid-

induced hyperalgesia. Pain Physician 2011;14:
145–61.

59 Martin A, Rief W, Klaiberg A, Braehler E. Validity of
the brief patient health questionnaire mood scale
(PHQ-9) in the general population. Gen Hosp
Psychiatry 2006;28:71–7.

60 Elliott TE, Renier CM, Palcher JA. Chronic pain,
depression, and quality of life: Correlations and
predictive value of the SF-36. Pain Med 2003;4:331–9.

61 Tang NK, Crane C. Suicidality in chronic pain: A re-
view of the prevalence, risk factors and psycho-
logical links. Psychol Med 2006;36:575–86.

62 Bowling A. Data Collection Methods In Quantitative
Research: Questionnaire, Interviews and Their
Response Rates. Buckingham: Open University
Press; 1996.

Problematic Substance Use Among Pain Patients

13

 by guest on June 29, 2016
http://painm

edicine.oxfordjournals.org/
D

ow
nloaded from

 

http://painmedicine.oxfordjournals.org/

