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Objectives: The objectives of this study were to (1) determine the
proportion of patients referred to a multidisciplinary pain treat-
ment facility at risk of opioid abuse, (2) examine biopsychosocial
factors associated with this risk, and (3) compare patient outcomes
6 months later across risk of opioid abuse and type of treatment
(opioids vs. no opioids).

Methods: Participants were 3040 patients (mean age=53.3±
14.7 y; female=56%) enrolled in the Quebec Pain Registry
between July 2012 and May 2014. Patients answered self-report
and nurse-administered questionnaires (pain and psychosocial
constructs, Opioid Risk Tool, pain medication, etc.) before ini-
tiating treatment at the multidisciplinary pain treatment facility
and 6 months later. Data were analyzed using the Pearson w2 tests,
multivariable binary logistic regression, and multivariate general
linear model.

Results: Results showed that 81%, 13%, and 6% of patients were
at low, moderate, and severe risk of opioid abuse, respectively.
Civil status, pain duration, mental health-related quality of life,
and cigarette smoking were significantly associated with risk of
opioid abuse (P<0.001). There was a significant interaction
between risk of opioid abuse and type of treatment in predicting
6-month pain outcomes and quality of life.

Discussion: Almost 20% of patients had a moderate/severe risk of
opioid abuse; whether these patients were taking opioids or not for
their pain, they had worse outcomes at follow-up. These results
point to the importance of assessing risk of opioid abuse in chronic
pain patients and to consider how this risk may impact on their
clinical evolution.
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The use of opioid analgesics as a therapeutic tool tomanage chronic noncancer pain (CNCP) and the prev-
alence of opioid abuse and misuse have increased sig-
nificantly over the past 2 decades.1–5 Up to one fifth of visits
to a physician concludes with an opioid prescription6,7;
opioid misuse and abuse leading to an emergency room
visit increased by almost 300% in the United States from
2004 to 2011.8 Canada comes second after the United States
in amount of opioid consumption.9 A recent review of the
literature concluded that there is a lack of scientific evidence
available on the benefits of long-term opioid therapy in
patients at severe risk of opioid abuse or in any other
patient subgroups.10

Even though substance abuse and dependency have
recently been conceptualized as a substance use disorder lying
on the same continuum (DSM-V)11, traditionally substance
abuse was defined as misuse of a drug that does not meet
criteria for substance dependency, leading to significant
functional impairment and characterized by at least one of
the following: repeated substance use despite failure to attend
to work, school-related or home-related occupations,
repeated substance use in potentially dangerous situations,
recurrence of legal problems associated with substance use,
and continued substance use despite interpersonal and social
negative consequences brought on by continued substance
use.12 Individual characteristics, such as age, male sex,
depressive symptoms, and genetics have been found to be
associated with the development and maintenance of abuse
and dependency behaviors.13–15

Recent studies suggest that opioid medications have
become one of the leading drugs of abuse in the general
population, above cocaine and heroin.16 The nonmedical use
of a prescribed analgesic medication accounts for 12.5% of
first-time drug misuse or abuse.17 The yearly cost (including
work productivity and treatment for drug abuse) of abuse of
prescribed opioids is estimated at $56 billion in the United
States.18 However, the prevalence of opioid abuse in CNCP
populations remains unclear. A recent review on long-term
opioid consumption found that between 0.6% to 8% and
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3.1% to 26% of primary care CNCP patients taking opioids
exhibited opioid abuse behaviors and dependency symptoms,
respectively.10 About 14%, 8%, and 2% of patients treated in
pain clinics were abusing, misusing, or addicted to opioids,
respectively.10 Another review has found that between 21%
to 29% and 8% to 12% of patients misuse and are addicted
to opioids, respectively.19 Approximately 3% of CNCP
patients on long-term opioid treatment would develop a
psychological dependence to opioids; but this prevalence rate
would be much lower (0.2%) in patients without a history of
substance abuse.20 It is difficult, however, to obtain a clear
picture of rates of misuse, abuse, and dependency because of
the large variations in definitions and methodologies used
across studies.10,21

Despite the increasing clinical use and rate of abuse of
opioids in the general and CNCP populations, there is
limited evidence to support the long-term effectiveness of
opioids in managing long-term pain.22 There is thus a need
for research to examine the prevalence of risk factors for
opioid abuse in chronic pain populations and examine
differences in opioid treatment outcomes across severity of
risk of opioid abuse. Multidisciplinary pain treatment
facilities (MPTFs) offer an ideal setting to examine this risk
of abuse as they care for chronic pain patients who are
often prescribed opioids as one of the pain management
treatment. As most patients who are seen at MPTF have
had chronic pain for months or years, the objectives of this
treatment approach are not necessarily to reduce pain
intensity but more often than not to reduce pain interfer-
ence and improve health-related quality of life (QOL).23–29

The objectives of this observational prospective design
study were to (1) determine the proportion of new patients
attending a MPTF at risk of opioid abuse; (2) examine
biopsychosocial correlates associated with this risk; and (3)
compare patients’ outcomes among patients at low, mod-
erate, and severe risk of opioid abuse based on their type of
treatment (taking opioids or not) over a 6-month period.

MATERIALS AND METHODS

Participants
The Quebec Pain Registry (QPR) is a vast admin-

istrative and clinical database that was implemented in
designated MPTFs of the 4 Pain Centres of Expertise in the
province of Quebec, Canada (Choinière et al: under
review). All patients consulting for the first time in one of
the clinics, who were aged 18 years and older, and fluent in
written and spoken English, French, or both, were enrolled
in the registry. More than 90% of patients enrolled in the
QPR consented for their data to also be used for research
purposes (Choinière, Ware, Pagé, et al: under review; 2015).
Patients were enrolled in the QPR between 2008 and 2014.
In the present study, only patients who were registered in
the QPR between July 2012 and May 2014 were included
because the administration of one of the questionnaires of
interest for this study (ie, the Opioid Risk Tool [ORT])
started in July 2012. Some of the QPR procedures were also
changed in 2014 so that patients enrolled after May 2014
were no longer offered the 6-month follow-up. Patients who
were enrolled in the QPR but were not candidates for
multidisciplinary pain treatment (eg, patients being seen for
infiltrations only) or did not have chronic pain (pain
<3mo) were excluded from this study as well as patients
who were discharged after the initial visit without any

changes in their treatment plan. Patients who did not
complete the ORT were also excluded from this study.

MPTFs
Since 2008, the province of Quebec has been geo-

graphically divided into 4 Integrated University Health
Networks (RUIS) affiliated to the Faculties of Medicine of
the Montreal, McGill, Sherbrooke, and Laval Universities.
Each RUIS has a designated Pain Center of Expertise that
includes tertiary care multidisciplinary pain clinics. The QPR,
at the time the present study was conducted, was imple-
mented in 4 multidisciplinary pain clinics (Centre hospitalier
de l’Université de Montréal, McGill University Health Cen-
tre, Centre hospitalier universitaire de Québec, and the
Centre hospitalier Hôtel-Dieu de Lévis). Primary and sec-
ondary care physicians typically refer their patients to these
tertiary care clinics, even though occasionally tertiary care
specialists also refer their patients to these clinics. These
clinics, located in large urban centers, serve urban, semirural,
and rural populations. In a Canadian study,30 29 multi-
disciplinary pain treatment clinics were identified across the
province of Quebec (120 in Canada), serving 6.6 million
inhabitants. These clinics were primarily in the public sector
of care, and the median wait time to access these services was
8 months in Quebec.30 Multidisciplinary pain treatment is
considered as the optimal standard of care for patients suf-
fering from chronic pain.25,31–34 Access to facilities offering
this type of treatment in the province of Quebec requires a
physician’s referral. Patients are treated on an ambulatory
basis and the therapeutic modalities used to manage their
pain vary according to their individual needs. They can
include pharmacological approaches as well as psychological
interventions (eg, cognitive-behavioral therapy), physical
therapy (eg, physiotherapy), and procedural interventions
(eg, epidural injection). In other words, treatment is not
provided according to a predetermined structured protocol
and duration is variable from one patient to the other.

Procedure
The Research Ethics Boards of the Centre hospitalier

de l’Université de Montréal, McGill University Health
Center, Centre hospitalier de l’Université de Sherbrooke,
Centre hospitalier universitaire de Québec, and Hôtel-Dieu
de Lévis approved the QPR project. If they agreed, patients
were invited to provide written informed consent for their
information collected as part of the QPR to be used for
research purposes. Patients were recruited before their first
visit at one of the multidisciplinary pain centers and were
asked to complete a battery of self-reported and nurse-
administered questionnaires before the initial visit (baseline)
and 6 months thereafter. Information was also collected at
12 and 24 months for patients who entered the QPR before
April 2012 but these follow-ups do not apply to the sub-
group of patients selected for this study (July 2012 to May
2014).

Questionnaires

Patient Self-Report Questionnaires
Numeric Rating Scale (NRS) for Pain Intensity35 is an

11-point numeric scale that examines pain intensity levels.
The end points of the scale represent the extreme pain
intensity (0=no pain at all, 10=worst possible pain). The
NRS has good reliability, validity, and sensitivity to change.35

In the QPR, participants rated their average and worse pain
intensity over a 7-day period.
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Pain Interference Items of the Brief Pain Inventory
(BPI-10)36 contains 10 questions (as opposed to 7 items in
the original version of the BPI)37–39 assessing the extent to
which pain interferes with daily activities (general activity,
mood, mobility, normal work, relationship with others,
sleep, enjoyment of life, self-care, recreational activities,
and social activities). Participants rate each item on a scale
from 0 (does not interfere) to 10 (interferes completely);
total scores range from 0 to 100 with higher scores indi-
cating higher levels of pain interference. The BPI has good
validity and sensitivity to change in chronic pain patients.40

For use in the QPR, the BPI was translated into French
using a forward-backward translation method.41 Cronbach
a for the translated items was equal to 0.89.

Chronic Pain Sleep Index (CPSI)42 assesses sleep
quality in patients with chronic pain using 5 items (sleep
onset, need for sleep medication, wake after sleep, early
morning awakening, and global sleep quality). The first 4
items are rated on a scale from 0 (never) to 10 (always),
whereas the last item is rated on a scale from 0 (very bad) to
10 (excellent). A Sleep Quality Index is calculated by
summing 3 of the 5 items (sleep onset, wake after sleep,
early morning awakening) with higher scores indicating
worse sleep quality. The internal consistency (a=0.90),
convergent validity (rZ0.50), discriminant validity
(r<0.50 with measures of disability and QOL), and sen-
sitivity to change of the CPSI range from good to excel-
lent.42 This questionnaire was translated into French using
a forward-backward translation method by French and
English native speakers.

Beck Depression Inventory-I (BDI-I)43,44 is a 21-item
scale that assesses psychological and somatic symptoms of
depressive symptomology. For each item patients are asked
to choose the statement among 4 choices that best describes
their condition. Each statement is rated from 0 to 3 and
total scores range from 0 to 63, with higher scores indi-
cating higher levels of depressive symptomology. Scores on
the BDI-I can also be classified into minimal (scores <10),
mild (scores between 10 and 18), moderate (scores between
19 and 29), or severe (scores of Z30) levels of depression.45

The BDI-I has been shown to have excellent reliability and
validity in various medical populations.45,46

Short-Form-12 Health Survey version 2 (SF-12v2)47 is
a 12-item scale assessing both physical and mental health-
related QOL. Patients are asked to select the most appro-
priate option for each item; answer options vary from one
question to the next. The test-retest reliability (r=0.76 to
0.89) and internal consistency (a=0.81 to 0.84) of the SF-
12v2 are very good.47 The SF-12v2 yields norm-based
scores on 8 different domains as well as 2 composite scores
representing physical and mental health-related QOL. A
higher norm-based score (mean=50±10) indicates better
QOL.

Sociodemographic: Questions were asked to collect
information about participant’s age, sex, education level,
civil status, as well as cigarette, drug, and alcohol
consumption.

Nurse-administered Questionnaire
ORT48,49 is a 10-item scale designed to assess risk

factors for opioid abuse (or aberrant behaviors), including
family and personal history of substance abuse, age, history
of preadolescent sexual abuse, and psychological distress.
Criteria are rated based on sex-based norms. Scores
between 0 and 3 represent low risk, between 4 and 7

represent moderate risk, and scores of 8 and higher repre-
sent severe risk of opioid abuse. While having an unreliable
diagnostic utility,10 the ORT has adequate sensitivity and
specificity in terms of risk prediction.48

Pain Background Information and Medication: Patients
were asked about their pain history (eg, pain duration), past
and present pain treatments, and medication use. Pain
diagnosis given by the treating physician at the pain clinic
was also recorded along with its assigned location code on
the QPR diagnostic grid. Type of treatments was dicho-
tomized into opioid treatment (if patients reported taking
opioids for a minimum of 6mo during the study period)
and nonopioid treatment (if patients reported not taking
opioids for the duration of the study, or if they were taking
opioids before the study period and did not continue opioid
consumption throughout the study).

Data Analysis

Objective 1: Determining the Proportion of New
Patients at Risk of Opioid Abuse

Descriptive statistics, including frequency tables,
means, and SDs were used to depict participants’ charac-
teristics. The Pearson w2 test was also used to examine
differences in risk of opioid abuse in patients taking versus
not taking opioids for their pain for a minimum of 6
months during treatment at a MPTF.

Objective 2: Biopsychosocial Correlates of Risk of
Opioid Abuse

A series of univariate binary logistic regressions were
used to examine the respective associations of education,
civil status, pain duration, average pain intensity, worse
pain intensity, pain interference, sleep quality, physical and
mental health-related QOL, and cigarette use with risk of
opioid abuse (low vs. moderate to severe risk). Variables
that are composing the ORT and measured in the QPR
(age, sex, depression, and alcohol and drug consumption)
were not considered in this model. Independent variables
with an association of P<0.20 were entered in a multi-
variable binary logistic regression analysis. The a was set at
0.01 in the final model.

Objective 3: Patients’ Outcomes
Multivariate General Linear Model (GLM) was used

to examine the association of risk of opioid abuse, pain
opioid treatment, and their interaction with (1) average
pain intensity, (2) pain interference, (3) physical health-
related QOL, and (4) mental health-related QOL measured
at the 6-month follow-up. Each of these analyses was car-
ried out while controlling for age and sex.

Sample Size Calculation
Sample size calculations were performed using

G*Power 3.1.9.2.50 A sample size of 1363 was required for
w2 goodness-of-fit with a small effect size (w=0.10),
a=0.05, power of 80%, and df=6. Results showed that a
sample size of 2210 participants was required for a logistic
regression analysis with odds ratio of 1.2, a=0.01, and
power of 80%. A sample size of 100 participants was
required for a GLM with a=0.05, power of 80%, 4
groups, 4 predictors, and an effect size f2(V)=0.05.
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RESULTS
A total of 3040 patients were included in the analyses.

Study flow diagram is presented in Figure 1. All 3040
patients completed the Nurse-administered Questionnaire
and the vast majority also completed the Patient Self-
Administered Questionnaire. Of the 2850 patients who
completed the 6-month follow-up, 2769 patients completed
at least the Patient and/or Nurse Questionnaire. There were
no significant differences (P<0.05; Cohen d>0.30 or
f>0.20) between patients who did versus did not complete
the 6-month follow-up in terms of age, sex, pain duration,
average and worst pain intensity, pain interference, sleep
quality, depression, physical health-related QOL, mental

health-related QOL, pain opioid treatment, or risk of
opioid abuse at baseline.

Mean age of patients was 53.3 years (SD=14.7) and
56% were female. Approximately 40% of patients reported
from lumbar pain. Mean pain duration was 6.7 years
(SD=8.8) with an average pain intensity of 6.6 (SD=2.0)
on the NRS-11. Demographic and pain characteristics for
the overall sample are presented in Table 1.

Objective 1: Determining the Proportion of New
Patients at Risk of Opioid Abuse

Results obtained on the ORT showed that 396
(13.0%) and 172 (5.7%) patients were at moderate and

3,145 CNCP patients enrolled in QPR (July 2012 to May 2014) met eligibility 
criteria and signed informed consent

105 patients were excluded because they did not 
complete the Opioid Risk Tool

50 patients did not complete the Patient self-
administered Questionnaire prior to the initial visit:

• 43 patients were missed (or too long delay) 
• 3 patients did not return the questionnaire 
• 2 patients were physically or cognitively unable to 

complete the questionnaire at this time point
• 2 patients refused to complete this questionnaire

190 patients were lost at 6-month follow-up: 
• 63 refused to further participate in the QPR
• 49 new QPR procedure (not offered a follow-up)
• 46 patients could not be reached (e.g., moved)
• 12 patients were deceased
• 9 patients were waiting for a neurostimulator (no tx)
• 5 patients were physically or cognitively unable to 

complete further questionnaire 
• 6 unknown reason

3,040 patients completed the Nurse-administered
Questionnaire

2,990 patients completed the Patient self-administered
Questionnaire

2,850 patients were available to complete the 6-month follow-up (1,965 patients 
completed both questionnaires; 804 patients completed 1 of the 2 questionnaires)

175 patients did not complete the 6-month Nurse-
administered Questionnaire: 

• 119 patients were missed (or too long delay)
• 50 patients could not be reached 
• 3 patients were physically or cognitively unable to 

complete the questionnaire at this time point
• 2 patients refused to complete this questionnaire
• 1 unknown reason

2,675 patients completed the 6-month Nurse
Questionnaire

791 patients did not complete the 6-month Patient 
self-administered Questionnaire:

• 676 patients were missed (or too long delay) 
• 84 patients did not return the questionnaire 
• 24 patients refused to complete this questionnaire 
• 6 patients were physically or cognitively unable to 

complete the questionnaire at this time point
• 1 unknown reason

2,059 patients completed the 6-month Patient self-
administered Questionnaire

3,040 patients included in analyses

FIGURE 1. Study flow diagram. CNCP indicates chronic noncancer pain; QPR, Quebec Pain Registry.
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severe risk of opioid abuse, respectively. A similar pro-
portion of males and females were at risk of moderate to
severe risk of opioid abuse (Pearson w2 [df=1]=1.7,
P<0.05) (19.5% of females, 17.6% of males). Baseline
pain characteristics and demographics per risk category are
presented in Table 1.

More than half of patients (n=1522, 57.2%) were not
receiving an opioid treatment over the 6-month period,
whereas 1139 patients (42.8%) were on opioid treatment.
The w2 test showed significant differences (Pearson w2

[df=2]=24.6, P<0.001) between type of treatment
(taking opioids vs. not taking opioids during the 6mo

TABLE 1. Patients’ Demographic and Clinical Characteristics at Baseline (Mean± SD or N [%]) by Opioid Risk Categories and for the
Total Sample

Opioid Risk Categories

Low Risk (ORTr3) Moderate Risk (4rORTr7) Severe Risk (ORTZ8) Total (n=3040)

n (%) 2472 (81.3) 396 (13.0) 172 (5.7)
Demographics
Age 54.31±15.0 49.50±13.1 47.19±11.2 53.28±14.7
Sex
Females 1374 (55.6) 242 (61.1) 91 (52.9) 1707 (56.2)
Males 1098 (44.4) 154 (38.9) 81 (47.1) 1333 (43.8)

Education
Primary school or less 165 (6.8) 24 (6.2) 10 (6.0) 199 (6.7)
Secondary school 878 (36.2) 147 (38.2) 90 (53.9) 1115 (37.4)
CEGEP or technical 754 (31.1) 131 (34.0) 44 (26.3) 929 (31.2)
University 631 (26.0) 83 (21.6) 23 (13.8) 737 (24.7)

Civil status
Single/widowed 603 (24.8) 129 (33.5) 76 (45.5) 808 (27.0)
Married/common law 1549 (63.6) 194 (50.4) 64 (38.3) 1807 (60.5)
Separated/divorced 284 (11.7) 62 (16.1) 27 (16.2) 373 (12.5)

Pain characteristics
Location diagnosis
Lumbar 1061 (43.0) 128 (32.3) 62 (36.0) 1251 (41.2)
Lower limb 270 (10.9) 52 (13.1) 24 (14.0) 346 (11.4)
Upper limb 270 (10.9) 34 (8.6) 15 (8.7) 319 (10.5)
Cervical 233 (9.4) 44 (11.1) 19 (11.0) 296 (9.7)
Generalized pain syndrome 191 (7.7) 63 (15.9) 28 (16.3) 282 (9.3)
Head and face 140 (5.7) 28 (7.1) 9 (5.2) 177 (5.8)
Thoracic 131 (5.3) 16 (4.0) 8 (4.7) 155 (5.1)
Abdominal 81 (3.3) 19 (4.8) 1 (0.6) 101 (3.3)
Pelvic 51 (2.1) 8 (2.0) 4 (2.3) 63 (2.1)
Sacral 31 (1.3) 3 (0.8) 1 (0.6) 35 (1.2)
Coccygeal 9 (0.4) 1 (0.3) 1 (0.6) 11 (0.4)

Duration (y) 6.33±8.6 7.83±9.5 7.87±9.2 6.68±8.8
Average intensity 6.57±2.0 6.79±2.0 6.95±1.9 6.63±2.0
Worst intensity 8.03±1.9 8.36±1.7 8.44±1.7 8.10±1.8
Pain interference (BPI) 54.70±22.3 61.89±20.7 63.76±19.2 56.15±22.1
Quality of sleep index 16.67±9.1 18.24±8.9 18.95±8.1 17.03±9.0
Emotional and physical well-being
Depression levels (BDI) 16.35±10.1 21.38±10.7 24.44±10.6 17.45±10.5
QOL—physical 29.32±9.0 28.11±7.8 28.34±8.0 29.17±8.8
QOL—mental 42.31±12.1 37.77±11.0 35.26±10.3 41.31±12.1
Consumption habits
Cigarette
Never smoked 968 (39.7) 91 (23.6) 13 (7.8) 1072 (35.9)
Smoked in the past 895 (36.7) 143 (37.1) 57 (34.1) 1095 (36.6)
Currently smoking 573 (23.5) 151 (39.2) 97 (58.1) 821 (7.5)

Alcohol
Less than once per month 1068 (43.9) 194 (50.4) 92 (55.1) 1354 (45.3)
1-3 times per month 433 (17.8) 64 (16.6) 23 (13.8) 520 (17.4)
1-3 times per week 669 (27.5) 80 (20.8) 27 (16.2) 776 (26.0)
4+ times per week 265 (10.9) 47 (12.2) 25 (15.0) 337 (11.3)

Street drugs (past 12mo)
No 2189 (90.0) 275 (71.6) 105 (62.9) 2569 (86.1)
Yes 243 (10.0) 109 (28.4) 62 (37.1) 414 (13.9)

Location Diagnosis: pain diagnosis established by the physician of the pain clinic; Duration: number of years since pain onset; Average Intensity: average
pain intensity over the past 7 days measured using the NRS-11; Worst Intensity: worst pain intensity over the past 7 days measured using the NRS-11; BPI:
total score on the Brief Pain Inventory-10 interference items; BDI: total score on the Beck Depression Inventory-1; Quality of Sleep Index: obtained from the
Chronic Pain Sleep Inventory; QOL Physical: norm-based scores on the physical summary score of the SF-12v2; QOL Mental: norm-based score on the mental
summary scale of the SF-12v2.
BDI indicates Beck Depression Inventory; BPI, Brief Pain Inventory; CEGEP, Collèges d’enseignement général et professionnel; NRS, Numeric Rating

Scale; ORT, Opioid Risk Tool; QOL, quality of life; SF-12v2, Short-Form-12 Health Survey version 2.
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follow-up) and opioid risk of abuse categories such that
more patients in the severe risk of opioid abuse category
were taking opioids than would be expected by chance (and
less patients in the severe risk of opioid abuse category were
not taking opioids than would be expected by chance)
(Table 2).

Objective 2: Biopsychosocial Correlates of Risk of
Opioid Abuse

The final multivariable binary logistic regression
analysis is presented in Table 3. Results showed that civil
status, pain duration, mental health-related QOL, and
cigarette were significantly associated with risk of opioid
abuse (low vs. moderate to severe risk on the ORT)
(w216=254.5, P<0.001; Cox & Snell R2=0.08). More
specifically, patients who were significantly less likely to be
in the moderate to severe risk of abuse category were the
following: (1) patients having a spouse or a common-law
partner (OR=0.6; 95% CI=0.5-0.8) compared with those
who were separated or divorced patients; (2) patients suf-
fering from pain less than a year (OR=0.6; 95% CI=0.4-
0.8) or between 1 and 5 years (OR=0.8; 95% CI=0.6-1.0)
compared with those with pain duration of Z10 years; and
(3) patients who never smoked (OR=0.3; 95% CI=0.2-
0.4) or smoked in the past (OR=0.6; 95% CI=0.5-0.8)
compared with those who were current smokers. In addi-
tion, for each 1-point increase on the SF12v2 mental health
summary score, the risk of belonging to the moderate to
severe risk of abuse category decreases by 3%. Other fac-
tors such as patients’ education level, pain severity in terms
of intensity or interference on daily living, sleep quality, and
physical health-related QOL were not significant predictors
of risk of opioid abuse (Table 3).

Objective 3: Patients’ Outcomes
As mentioned earlier, a multivariate GLM was used to

predict patients’ outcomes 6 months after their initial visit to
the pain clinic based on their risk of opioid abuse (low vs.
moderate to severe risk on the ORT), type of treatment
(taking vs. not taking opioids during the 6mo follow-up),
and the interaction between risk of opioid abuse and type of
treatment. The results of this analysis revealed a significant
interaction between these 2 factors after adjusting for
patients’ age and sex (F(4,1910=3.7, P=0.005). This was
true for reported pain intensity on the average over the past
7 days (F1,1913=7.6, P=0.006), pain interference on daily
living activities (F1,1913=6.6, P=0.010), and health-related
QOL (physical health [F1,1913=9.5, P=0.002]; mental
health [F1,1913=4.9, P=0.027]). As shown in Figure 2,
patients who were at low risk of opioid abuse and who were
not on opioid treatment reported significantly lower pain

intensity scores, less pain interference, and better QOL than
those considered at moderate or severe risk of opioid abuse,
whether or not they were taking opioids for their pain. An
additional significant difference on one of these outcome
measures emerged among patients who were on opioid
treatment: those with a low risk of opioid abuse reported
lower pain interference scores at follow-up than those at
high risk on the ORT.

DISCUSSION
The aims of this study were to determine the pro-

portion of patients attending a MPTF who are at risk of
opioid abuse, examine the biopsychosocial characteristics
of those at moderate to severe risk of opioid abuse, and
compare their outcomes at 6-month follow-up in terms of
pain intensity, pain interference, and QOL, taking into
account opioid treatment.

Approximately 1 patient out of 5 was found to be at
moderate or severe risk of opioid abuse based on a score
Z4 on the ORT. The existing literature suggests that 14%
of patients with CNCP treated with opioids exhibit aber-
rant type of treatment behaviors.10 In the present study, we
measured only risk of abuse, and not actual abuse behav-
iors. Not all patients with a moderate to severe risk of
opioid abuse will actually exhibit abuse behaviors, thus
explaining our higher rate than the one reported in the
literature.

Our study revealed that patients at low risk of opioid
abuse were more likely to be opioid naive (not taking
opioids over the first 6mo of initiating treatment at a
MPTF), whereas patients at moderate or severe risk of
opioid abuse were more likely to be on opioid treatment for
their pain. These results suggest that a significant pro-
portion of CNCP patients at moderate or severe risk of
opioid abuse are on a long-term opioid therapy. Although
one might expect the opposite pattern (ie, patients at
moderate to high risk of opioid abuse would be less likely to
be prescribed opioids), it is possible that other factors
mediate this relationship. For example, younger age
(between 16 and 45 y of age) is considered in the ORT as
one of the factors that increases one’s risk of opioid abuse;
yet perhaps physicians are more likely to prescribe opioids
to this age group compared with the elderly. Older patients
are more at risk of harmful medication interactions with
opioids51,52 because of higher rates of medical comorbid-
ities in this age group and at higher risk of falls. In contrast,
it is also possible that patients at higher risk of opioid abuse
are withholding information, or are less likely to exhibit
pain behaviors that might suggest opioid abuse and thus
influence a physician’s decision of continuing or dis-
continuing opioid therapy.

TABLE 2. Patterns of Type of Treatment by Opioid Risk Categories

Opioid Risk Categories

Low Risk (ORTr3) Moderate Risk (4rORTr7) Severe Risk (ORTZ8) Total

Type of treatment [n (unstandardized residuals)]
Taking opioids for a minimum of 6mo 886 (�1.4) 166 (1.32) 87 (3.2)* 1139
Not taking opioids for 6mo 1281 (1.2) 184 (�1.1) 57 (�2.8)* 1522
Total 2167 350 144 2661

Pearson w2 (df=2)=24.56, P<0.001, f=0.096.
*P<0.05 and standardized residuals >±2.
ORT indicates Opioid Risk Tool.
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While monitoring for signs of drug abuse is recom-
mended for patients on long-term opioid treatment,49

empirical data suggest that physicians commonly fail to
identify the majority of patients on opioids exhibiting
aberrant drug-related behaviors.14 A study found that only
28% of patients who tested positive for illicit drug use
based on a urine test were identified by their physicians as
having aberrant drug behaviors.53 A review of risk factors
for opioid abuse suggests, however, that the risk of opioid
abuse in patients without psychological or genetic predis-
positions to substance abuse who are prescribed opioids in
a “controlled setting” is relatively small.54 The large pro-
portion of patients at low risk of opioid abuse who were not
taking any opioids in this study suggests that perhaps these
patients are less likely to be prescribed this class of

medication to manage their pain or more likely to dis-
continue it because of side effects or lack of effectiveness.

Several variables measured at baseline were found to
be associated with risk of opioid abuse. These included:
being separated or divorced, having pain for >10 years,
reporting lower mental health-related QOL, and being a
current cigarette smoker. Unlike other studies,55–57 we did
not find that pain intensity at baseline was significantly
associated with risk of opioid abuse. Negative results in this
study could be explained by the heterogeneity of patients’
treatment history. The average pain duration was over 6
years, and most patients have tried many therapeutic
approaches in the past and the vast majority had ongoing
pain treatments when they presented to the MPTF. This
heterogeneity in treatment status at the onset of the study

TABLE 3. Multivariable Logistic Regression Analysis Examining the Association Between Baseline Characteristics and Opioid Risk Profile
(Low Risk Vs. Moderate to Severe Risk)

Univariate Models (Variables With P<0.20 were entered in the Final Multivariable Model)

v2 df P

Education (categorical) 14.58 3 0.002
Civil status (categorical) 52.72 2 <0.001
Duration (categorical) (y) 23.52 3 <0.001
Average intensity 8.89 1 0.003
Worst intensity 17.30 1 <0.001
Pain interference (BPI) 56.87 1 <0.001
Quality of sleep index 18.06 1 <0.001
QOL—physical 7.70 1 0.006
QOL—mental 89.18 1 <0.001
Cigarette (categorical) 129.73 2 <0.001

w2 df P Exp(B) Odds Ratio 95% CI

Overall multivariable model 254.5 16 <0.001
Demographics
Education 2.64 3 0.450
Civil status* 27.27 2 <0.001
Single or widowed 0.22 1 0.592 1.08 0.80-1.45
Married/common law 10.49 1 0.001 0.63 0.47-0.83
Separated/divorced

Pain characteristics
Duration (y)* 14.16 3 0.003
<1 11.82 1 <0.001 0.57 0.41-0.78
1-<5 3.97 1 0.046 0.78 0.61-0.99
5-<10 0.05 1 0.816 0.97 0.72-1.29
10+

Average intensity 4.33 1 0.038 0.92 0.86-0.99
Worst intensity 1.39 1 0.238 1.05 0.97-1.15
Pain interference (BPI) 4.27 1 0.039 1.01 1.00-1.02
Quality of sleep index 0.71 1 0.401 0.99 0.98-1.01
Emotional and physical well-being
QOL—physical 0.12 1 0.733 1.00 0.98-1.01
QOL—mental* 28.49 1 <0.001 0.97 0.96-0.98
Consumption habits
Cigarette* 75.32 2 <0.001
Never smoked 75.25 1 <0.001 0.31 0.24-0.40
Smoked in the past 16.49 1 <0.001 0.62 0.50-0.78
Currently smoking

The following variables were tested in univariate logistic regression analysis: education, civil status, pain duration, average pain intensity, worse pain
intensity, BPI, CPSI sleep index, QOL Physical, QOL Mental, and cigarette consumption. Only variables at the univariate level with P<0.20 were entered in
the multivariable binary logistic regression model. Dependent variable encoding: 0= low risk; 1=moderate to severe risk. Cox & Snell R2=0.08.
Duration: number of years since pain onset; Average Intensity: average pain intensity over the past 7 days measured using the NRS-11; Worst Intensity:

worst pain intensity over the past 7 days measured using the NRS-11; BPI: total score on the Brief Pain Inventory-10 interference items; Quality of Sleep Index:
obtained from the Chronic Pain Sleep Inventory; QOL Physical: norm-based scores on the physical summary score of the SF-12v2; QOL Mental: norm-based
score on the mental summary scale of the SF-12v2.
*P<0.01.
BDI indicates Beck Depression Inventory; BPI, Brief Pain Inventory; CI, confidence interval; CPSI, Chronic Pain Sleep Index; NRS, Numeric Rating Scale;

ORT, Opioid Risk Tool; QOL, quality of life; SF-12v2, Short-Form-12 Health Survey version 2.
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might account for the lack of association between initial
pain intensity and risk of opioid abuse.

Psychiatric comorbidities, such as depression, are
assessed in the ORT. Many studies have shown that psy-
chiatric comorbidities, including depression, are a risk
factor for opioid abuse.13,53,58,59 The results of this study go
a step further in that they suggest that the impact of one’s
medical condition on mental health-related QOL makes
him or her more vulnerable to opioid abuse.

Smoking cigarettes increased the risk of being at
moderate to severe risk of opioid abuse. These results are
consistent with another study showing a significant associ-
ation between smoking cigarettes, having used street drugs
in the past 12 months, and risk of abuse.14

On the basis of the results, several individual factors
made unique contributions to the risk of opioid abuse.
From a clinical perspective, this model provides clinicians
with information about the most important factors to
consider in the evaluation of risk of opioid abuse. It is not
clear, however, the extent to which these factors interact
with each other or act together.13,54 That the risk of opioid
abuse is multifactorial makes sense considering that some
factors (eg, addiction, mood) may share neuro-
pharmacological mechanisms and genetic components
which are common to those involved in pain transmission
and opioid analgesia.

For example, there is evidence to suggest that opioid
use (even single dose of opioids among opioid-naive healthy
volunteers) leads to increased activation in brain regions
associated with the reward pathway and to decreased
activation in regions that regulate attention and inhib-
ition.60 It has been suggested that the dopaminergic reward
system is involved in addictions60 and both opioid and
dopaminergic systems are involved in pain and pleasure
modulation.60,61 Furthermore, recent evidence also suggests
that genetic variations in the coding for dopamine, opioid,
cannabinoid, and serotonin receptors play a role in the
expression of hereditary vulnerability when opioids are
consumed.62,63 Dopamine pathways have frequently been
found to play a role in both addiction (eg, reward pathway)
and pain responses, with recent epidemiological genetic
studies demonstrating this link.54,64 It would be interesting
for future studies to examine which combination of biop-
sychosocial factors best predicts the occurrence of opioid
abuse or aberrant drug-related behaviors. It would also be
important to examine whether these cumulative risk factors
differ between males and females.

Patients at low risk of opioid abuse who were not
taking opioids reported lower levels of pain intensity, less
pain interference, and better QOL at 6-month follow-up
compared with other patient subgroups, that is, those on
opioid treatment, those at moderate or severe risk of opioid

FIGURE 2. Results of the multivariate general linear model. There was a significant interaction between risk of opioid abuse (low vs.
moderate to severe risk) and type of treatment (taking vs. not taking opioids during the first 6mo of attending a MPTF) in predicting
pain intensity, pain interference, and quality of life scores at 6 months. *Significant difference (P<0.05) between this patient group and
all other 3 groups. significant difference (P<0.05) between patients in these 2 groups. A, Average pain intensity; B, Pain
interference; C, Physical health QOL; D, Mental health QOL. MPTF indicates multidisciplinary pain treatment facility; QOL, quality of life.
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abuse, or both. While pain intensity, pain interference, or
physical health-related QOL at baseline was not associated
with risk of opioid abuse, our results suggest that this last
factor interacts with opioid treatment to predict patient
outcomes 6 months later. These results bring an important
differentiation in terms of suggesting that not taking any
opioids is associated with lower pain intensity in low risk of
abuse patients and with higher pain intensity in moderate-
severe risk of abuse patients at 6 months. In other words,
taking opioids, regardless of the patients’ potential of
abuse, seems to be a risk factor for worse outcomes at
follow-up, whereas being at low risk of opioid abuse would
be associated with better outcomes at follow-up whether or
not the patients are on opioid treatment. Although there is
a lack of high-quality studies on the topic,10,65–67 there is no
or weak evidence that opioid therapy improves patient
outcomes, including pain intensity, pain interference, or
QOL66–68 and opioid consumption is associated with sev-
eral serious harms and side effects.65,67 There is also con-
troversy in the literature whether opioids can increase one’s
pain intensity (eg, opioid-induced hyperalgesia).69,70 How-
ever, it is important to note that in all of the follow-up
outcome analyses in this study, the variables entered in the
final prediction model accounted for a small proportion of
the variance in patient outcomes. This indicates that factors
other than type of treatment and risk of opioid abuse also
have a great influence on patients’ outcomes.

Limitations
There are several limitations to this study. First, opioid

abuse behaviors were not assessed, rather only risk of abuse
was measured using the ORT. A recent systematic review of
the literature has pointed to the limitations of the ORT as a
diagnostic tool.10 It is important to keep in mind, however,
that the ORT has adequate sensitivity and specificity48

when used as a screening tool (ie, evaluating risk of abuse).
While structured interviews based on the Diagnostic and
Statistical Manual of Mental Disorders exist, it is not clear
whether they have superior sensitivity and specificity com-
pared with self-report measures, and for the most part they
have not been developed specifically for chronic pain pop-
ulations.71 Furthermore, this study significantly contributes
to the literature by highlighting the role that risk of opioid
abuse may play on patient outcomes as well as factors
associated with potential of abuse in a tertiary care pop-
ulation. These results are also important in the context of
“real-life” clinical care where self-report information about
potential risk of abuse can help predict clinical outcomes
and identify patients who might need closer monitoring.
Second, opioid consumption was assessed before the initial
visit and 6 months thereafter. It is possible that some
patients had taken opioids for a couple of months after the
initial visit but stopped before the 6-month visit; these
patients would be categorized as not taking opioids.
However, this approach allowed for examination of the
impact of type of treatment (opioid vs. no opioid) over at
least a 6-month period. In addition, opioid dose was not
examined and was not taken into account in the models. It
would be interesting to follow-up on these results to
examine whether a dose-dependent effect is present in the
association between opioid consumption, risk of abuse, and
treatment outcomes. Third, patients in this sample were
attending a tertiary care MPTF. Most of them have tried
several approaches to treating their condition and have had
chronic pain for years. It is not clear how these results

translate to chronic pain patients who are managed in the
community (eg, by their family doctor).

CONCLUSIONS
Almost 20% of patients referred to a multidisciplinary

pain treatment setting had a moderate-severe risk of opioid
abuse; this risk was associated with several demographic
and psychosocial characteristics. Opioid risk profile, com-
bined with type of treatment, significantly predicted treat-
ment outcomes at the 6-month follow-up. These results
point to the importance of assessing risk of opioid abuse in
chronic pain patients and to consider how this risk can
influence treatment outcomes.
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Pagé et al Clin J Pain � Volume 32, Number 10, October 2016

868 | www.clinicalpain.com Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved.

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved.



59. Manchikanti L, Giordano J, Boswell MV, et al. Psychological
factors as predictors of opioid abuse and illicit drug use in
chronic pain patients. J Opioid Manag. 2007;3:89–100.

60. Garland EL, Froeliger B, Zeidan F, et al. The downward spiral
of chronic pain, prescription opioid misuse, and addiction:
cognitive, affective, and neuropsychopharmacologic pathways.
Neurosci Biobehav Rev. 2013;37:2597–2607.

61. Leknes S, Tracey I. A common neurobiology for pain and
pleasure. Nat Rev Neurosci. 2008;9:314–320.

62. Saxon AJ, Oreskovich MR, Brkanac Z. Genetic determinants
of addiction to opioids and cocaine. Harv Rev Psychiatry.
2005;13:218–232.

63. Yuferov V, Levran O, Proudnikov D, et al. Search for genetic
markers and functional variants involved in the development
of opiate and cocaine addiction and treatment. Ann N Y Acad
Sci. 2010;1187:184–207.

64. Clarke TK, Weiss AR, Ferarro TN, et al. The dopamine
receptor D2 (DRD2) SNP rs1076560 is associated with opioid
addiction. Ann Hum Genet. 2014;78:33–39.

65. Chou R, Turner JA, Devine EB, et al. The effectiveness and
risks of long-term opioid therapy for chronic pain: a systematic

review for a National Institutes of Health Pathways to
Prevention Workshop. Ann Intern Med. 2015;162:276–286.

66. Chaparro LE, Furlan AD, Deshpande A, et al. Opioids
compared with placebo or other treatments for chronic low

back pain: an update of the Cochrane Review. Spine (Phila Pa
1976). 2014;39:556–563.

67. McNicol ED, Midbari A, Eisenberg E. Opioids for neuro-
pathic pain. Cochrane Database Syst Rev. 2013:8CD006146.

68. Manchikanti L, Vallejo R, Manchikanti KN, et al. Effective-
ness of long-term opioid therapy for chronic non-cancer pain.
Pain Physician. 2011;14:E133–E156.

69. Fishbain DA, Cole B, Lewis JE, et al. Do opioids induce
hyperalgesia in humans? An evidence-based structured review.
Pain Med. 2009;10:829–839.

70. Chu LF, Angst MS, Clark D. Opioid-induced hyperalgesia in
humans: molecular mechanisms and clinical considerations.
Clin J Pain. 2008;24:479–496.

71. Jamison RN, Serraillier J, Michna E. Assessment and treat-
ment of abuse risk in opioid prescribing for chronic pain. Pain

Res Treat. 2011;2011:941808.

Clin J Pain � Volume 32, Number 10, October 2016 Biopsychosocial Correlates of Risk of Opioid Abuse

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved. www.clinicalpain.com | 869

Copyright r 2016 Wolters Kluwer Health, Inc. All rights reserved.


