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Characteristics of patients receiving long-term opioid therapy
for chronic noncancer pain: a cross-sectional survey of patients
attending the Pain Management Centre at Hamilton General
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Background: Characteristics of patients receiving long-term opioid therapy (= 6 months) for chronic noncancer pain are poorly
understood. We conducted a cross-sectional survey of this patient population to explore demographic variables, pain relief, functional
improvement, adverse effects and impressions of an educational pamphlet on long-term opioid therapy.

Methods: We invited 260 adult patients presenting to the Pain Management Centre at the Hamilton General Hospital, Hamilton,
Ontario, with chronic noncancer pain to complete a 20-item survey. Patients who presented for procedures were not eligible for our
study. We used adjusted logistic regression models to explore the association between higher morphine equivalent dose and pain
relief, functional improvement, adverse events and employment.

Results: The survey was completed by 170 patients (a response rate of 65.4%). Most respondents (87.6%; 149 out of 170) were
receiving long-term opioid therapy, and the median morphine equivalent dose was 180 mg daily (interquartile range 60-501). Most
respondents reported at least modest (> 40%) opioid-specific pain relief (74.1%; 106 out of 143) and functional improvement (67.6%;
96 out of 142), and 46.5% (66 out of 142) reported troublesome adverse effects that they attributed to their opioid use. Most patients
were receiving disability benefits (68.3%; 99 out of 145) and, among those respondents who were less than 65 years of age (90.3%;
131 out of 145), 10 (7.6%) were working full-time and 14 (10.7%) part-time. In our adjusted analyses, higher morphine equivalent
dose was associated with greater self-reported functional improvement (odds ratio [OR] 1.45, 95% confidence interval [Cl] 1.07—1.96)
but not with pain relief (OR 1.38, 95% CI 1.00-1.89), troublesome adverse effects (OR 0.92, 95% CI 0.70—-1.20) or employment (OR
0.80, 95% CIl 0.56—1.15).

Interpretation: Most outpatients receiving long-term opioid therapy for chronic noncancer pain at a tertiary care chronic pain clinic
reported at least moderate pain relief and functional improvement; however, adverse effects were common and few patients were
engaged in competitive employment.

pioids are commonly and increasingly used for man-  and more than 3% of American adults are undergoing opioid
agement of chronic noncancer pain, particularly in  therapy for more than 3 months for chronic noncancer pain.’
North America.* In Ontario, the number of opioid
prescriptions rose from 3.7 to 4.7 million between 2005 and
2008, and, across Canada, the rate of dispensing high-dose Competing interests: None declared.
opioid formulations (> 200 mg morphine equivalent dose This article has been peer reviewed.
daily) increased by 23% from 2006 to 2011.® Canada is cur-
rently the second largest per capita consumer of opioids in the
world, exceeded only by Austria.” Opioids are the most com-
monly prescribed class of medication in the United States,®
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Despite the common use of long-term opioid therapy for
chronic noncancer pain, little is known about the effectiveness
of this approach, and only a few studies have captured the per-
spective of unselected patients. A meta-analysis of randomized
controlled trials (RCTs) involving opioid treatment for
chronic noncancer pain reported that the average follow-up
period was only 5 weeks.!” Furthermore, chronic noncancer
pain has been reported as the primary cause for years lived
with disability;!! however, many trials systematically exclude
patients in receipt of disability benefits because of concerns
that secondary gain will reduce treatment effects.!?

These limitations preclude confident generalizability of the
patient characteristics in trial settings to real-world settings.
To determine the characteristics of patients receiving long-
term opioid therapy for chronic noncancer pain, we surveyed
patients attending the Pain Management Centre at the Ham-
ilton General Hospital in Hamilton, Ontario. Our objective
was to explore demographic variables and provide preliminary
insights about clinical outcomes among patients undergoing
long-term opioid therapy; specifically, pain relief, functional
improvement and adverse effects. We also solicited patient
impressions of an educational pamphlet regarding long-term
opioid therapy.

We administered a cross-sectional survey to establish the
demographic characteristics of patients receiving long-term
opioid therapy for chronic noncancer pain, the types of nar-
cotics prescribed and duration of opioid therapy, employment
and disability benefit status, and self-reported pain relief,
functional improvement and adverse events attributed to opi-
oid therapy. We also explored the concordance between
patient-reported opioid use and their clinical records.

We provided a 2-page educational pamphlet titled “Are
you thinking about taking opioids (painkillers) for your pain?”
(Appendix 1, available at www.cmajo.ca/content/3/3/E324/
suppl/DC1) to elicit patient impressions of this material (i.e.,
was the information helpful, comprehensive and succinct).
This pamphlet was developed to provide pertinent informa-
tion and encourage informed decision-making for patients
considering opioid therapy for their chronic pain, and was
previously tested among a group of 20 Canadian patients with
chronic noncancer pain who were not receiving opioid ther-
apy.” We administered this pamphlet to patients undergoing
long-term opioid therapy to acquire insights from those
patients with practical experience in using opioids to manage
their chronic noncancer pain.

Setting
The Pain Management Centre at the Hamilton General
Hospital.

Participants

We approached adult patients (= 18 yr of age) who presented
to the Pain Management Centre. Patients who were attending
for procedures (e.g., nerve blocks) were not approached to
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avoid disrupting the operating room schedule. We surveyed
all patients who provided verbal informed consent, but we
only included patients with chart-confirmed, long-term
opioid use (= 6 mo) in our analyses.

Questionnaire development
With the assistance of epidemiologists and content experts, and
reference to previous literature,'*” we developed a 20-item,
English-language questionnaire to examine characteristics of
patients receiving long-term opioid therapy for chronic noncancer
pain (Appendix 2, available at www.cmajo.ca/content/3/3/E324/
suppl/DCI). Our questionnaire framed response options for
attitudinal questions with a 5-point Likert scale (strongly agree,
agree, undecided, disagree, strongly disagree), because a previ-
ous report showed that closed-ended questions resulted in fewer
incomplete questionnaires than open-ended formats.!®

We pretested the final questionnaire with 4 patients receiv-
ing opioid therapy for chronic noncancer pain and asked them
to comment on the clarity and comprehensiveness of the ques-
tionnaire, and the time required to complete it. No changes
were recommended.

Questionnaire administration

From May 13 to August 14, 2013, 1 of 3 undergraduate students
(HM, BM or AM) attended the Pain Management Centre on
one of 16 days during which a pain clinic was booked. Students
were available at the clinic for 3 full clinic days and 13 half-days.
The Pain Management Centre is the only university-affiliated
pain clinic in a referral area from the Niagara region to Guelph,
Ont., and its surrounding areas, which has a population of over
2.5 million. It is an outpatient pain treatment centre that sees
about 13 000 patient visits per year. The faculty includes 7 anes-
thesiologists and 1 physiatrist.

Each patient who presented to the pain clinic when a student
was present was invited to complete our 20-item survey. Patients
were informed that the purpose was to collect data on basic
demographics, their experiences with opioid use and their
impressions of an educational pamphlet regarding opioids for
chronic noncancer pain. We also asked patients to report any
opioids they were currently prescribed and we confirmed this
information, as well as opioid dose and the patient’s primary
concern, through chart reviews by an anesthesiologist (AZ, AM
or EA). Patients were informed that they were under no obliga-
tion to complete the survey. For those who consented, the sur-
vey was administered on presentation to the clinic and collected
immediately. We selected this population because we believed
that they represented typical patients attending an urban tertiary
care chronic pain clinic. Approval for our survey was granted by
the McMaster Research Ethics Board (REB No. 12-698).

Analysis

We generated frequencies for all collected data. Categorical
data were reported as proportions, and continuous data as
means and SDs if normally distributed and as medians and
interquartile ranges (IQRs) if not. The difference between
categorical variables was assessed using the Fisher exact test,
and normality of continuous data was confirmed with the Sha-
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piro-Wilk test. We calculated the morphine equivalent dose
for each prescribed opioid by multiplying the quantity times
the strength (i.e., milligrams per unit dispensed) times drug-
specific conversion factors using an online calculator devel-
oped by the Washington State Agency Medical Directors’
Group."” In 2007, the Washington State Agency Medical
Directors’ Group recommended that opioid therapy for
chronic noncancer pain should not exceed 120 mg morphine
equivalent dose daily."® In 2010, the Canadian Guideline for
Safe and Effective Use of Opioids for Chronic Non-Cancer Pain
defined the 200 mg morphine equivalent dose as a “watchful”
dose.”? We calculated the proportion of chronic noncancer
pain patients receiving long-term opioid therapy that
exceeded these thresholds.

The Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials advised that 30%-41% pain
relief is likely to be meaningful in patients with chronic non-
cancer pain.’! Therefore, we set a threshold of greater than
40% to indicate moderate pain relief, and we used the same
threshold for functional improvement. To examine the associ-
ation of morphine equivalent dose with pain relief (< 40% v.
> 40% relief of pain), functional improvement (< 40% v.
> 40% improvement), employment (not employed v. full- or
part-time employment) and self-reported adverse events
(problematic v. not problematic), we used univariable and
multivariable (adjusted for age and level of education) logistic
regression analyses. Because of the skewed non-normal distri-
bution of morphine equivalent dose, we log-transformed
these data for analysis, and approximation to the normal dis-
tribution was confirmed with a Shapiro-Wilk test (p = 0.43).
We hypothesized, a priori, that higher morphine equivalent
dose would be associated with better outcomes and a greater
risk of adverse events, that higher education would be associ-
ated with better outcomes and less troublesome adverse
events, and that older age would be associated with worse out-
comes and a greater risk of adverse events. We calculated that
we would need at least 30 completed surveys that endorsed
the least common outcome category for each dependent vari-
able to ensure that our regression model was reliable
(10 respondents for each independent variable considered).?
Our regression model for employment was adjusted only for
age and morphine equivalent dose, because only 24 patients
were employed. The variance inflation factor for our indepen-
dent variables was less than 2 for all regression models, which
showed that there was no substantial multicollinearity.” We
explored the association between reporting 40% or more
relief of pain or 40% or more improvement in function and
employment status among respondents who were less than
65 years of age using the Spearman rank correlation (p). All
comparisons were 2-tailed, and we set our level of significance
at p < 0.05. We performed all analyses using PASW Statistics
18 statistical software (SPSS Inc., Quarry Bay, Hong Kong).

We invited 260 patients who attended the Pain Management
Centre with chronic noncancer pain to complete our survey;
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170 gave informed consent for access to their medical records
and provided a completed survey for a (response rate of 65.4%;
Figure 1). Of these, 161 respondents reported that they had a
prescription for opioids; however, a chart review revealed that
only 154 respondents were actually prescribed an opioid.

Most respondents (96.7%, 149 of 154) with a confirmed
prescription were receiving long-term opioid therapy
(= 6 months) and, of these patients, 57.9% had been
prescribed opioids for more than 5 years (Table 1). A chart
review of the 149 patients engaged in long-term opioid use
showed that 26 patients failed to report a confirmed prescrip-
tion for opioids, 30 reported receiving an opioid that they
were not and 23 reported use of a drug they mistakenly
believed was an opioid (e.g., gabapentin) (Table 2). Respon-
dents were only asked to complete the majority of the survey
questions if they were receiving long-term opioid therapy,
and 2 patients who falsely believed that they were not pre-
scribed any opioids did not complete most of the survey and
were excluded from subsequent analyses.

Most patients prescribed long-term opioid therapy were
female (62.1%) with a mean age of 53 (SD 13) years (Table 1).
Opioid dose among patients was not normally distributed
(Shapiro-Wilk test, p < 0.01), and the median morphine
equivalent dose was 180 mg daily (IQR 60-501). The majority
of respondents (64.3%) exceeded the threshold of 120 mg
morphine equivalent dose daily that was recommended by the

Patients who attended the pain
clinic when a student recruiter
was present
n =469
Excluded
e Patients who presented for a surgical
— procedure n =197
o Patients who presented for a repeat visit
n=12
A 4
Patients eligible to take the
survey
n =260
Excluded
e Patients who refused to complete the survey
n =290
A
Patients who completed
the survey
n=170
Excluded
—— e Patients not receiving long-term opioid
therapy n =21
4
Patients included in the analysis
n =149

Figure 1: Flow chart for patient selection.



Washington State Agency Medical Directors’ Group,'® and
46.8% of respondents exceeded the watchful dose threshold
of 200 mg morphine equivalent dose daily suggested by the
Canadian opioid guideline.?

Table 1: Participant characteristics (n = 145)*

Characteristic No. (%) of participantst
Age, yr; mean + SD 52.5 +13.1
Gender
Female 90 (62.1)
Male 55 (37.9)
Educational level
High school not completed 26 (17.9)
High school graduate 41 (28.3)
College degree 55 (37.9)
University degree 23 (15.9)
Duration of opioid use
6 moto1yr 12 (8.3)
1-5yr 49 (33.8)
>5-10 yr 44 (30.3)
>10 yr 40 (27.6)
Opioid use
Hydromorphone 52 (35.9)
Oxycodone 51 (35.2)
Codeine 17 (11.7)
Fentanyl 16 (11.0)
Methadone 16 (11.0)
Morphine 16 (11.0)
Tramadol 8 (5.5)

Daily morphine equivalent dose,
mg; median (IQR)

180 (60-501)

Presenting clinical conditiont

Chronic low back pain 94 (64.8)
Chronic neck pain 46 (31.7)
Fibromyalgia 30 (20.7)
Chronic headaches 26 (17.9)
Rheumatoid arthritis 21 (14.5)
Diabetic neuropathy 12 (8.3)
Chronic whiplash 7 (4.8)
Currently receiving disability (wage
replacement) benefits
Yes 99 (68.3)
No 46 (31.7)

Note: IQR = interquartile range, SD = standard deviation.

*Four patients provided incomplete information for 1 or more of the table items,
and we restricted our analyses to those patients (n = 145) who provided
complete information.

tUnless otherwise specified.

1The total is greater than 145 because patients were allowed to endorse more
than 1 response option.
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The most common condition for which long-term opioid
therapy was prescribed was chronic low-back pain (64.8% of
patients) (Table 1). Most participants were receiving disability
benefits (68.3%) and, among those who were less than
65 years of age, only 7.6% were working full-time and 10.7%
were working part-time hours (Table 1, Table 3). Pain relief
was reported more often than functional improvement: 74.1%
reported more than 40% relief of pain and 67.6% reported
more than 40% improvement in function (p < 0.01). Problem-
atic adverse effects associated with opioid use were reported
by 46.5% of respondents (Table 3). In an analysis adjusted for
age and level of education, a higher morphine equivalent dose
was associated with significantly greater self-reported func-
tional improvement (odds ratio [OR] 1.45, 95% confidence
interval [CI] 1.07-1.96) but not significantly with pain relief
(OR 1.38, 95% CI 1.00-1.89), troublesome adverse effects
(OR 0.92, 0.70-1.20) or employment (OR 0.80, 95% CI 0.56—
1.15) (Appendix 3, available at www.cmajo.ca/content/3/3/
E324/suppl/DCL1). Older age was significantly associated with
reporting greater functional improvement (OR 1.46, 95% CI
1.05-2.04) and reduced odds of employment (OR 0.59, 95%
CI 0.36-0.97) (Appendix 3). We found no association between
higher self-reported pain relief and employment (p = —0.05,
p = 0.6) or between higher self-reported functional improve-
ment and employment (p < 0.01, p = 1.0).

Seventy-five percent of respondents reported that they were
already aware of the information provided in the educational
pamphlet. After reading the pamphlet, 7.1% indicated that they
were considering stopping opioid therapy and 5.6% reported
that they would have decided against long-term opioid therapy
if they had read the pamphlet when the option to pursue opioid
therapy was suggested. Most respondents felt the pamphlet
material was helpful and easy to understand (Table 4).

Main findings

Many of the patients receiving long-term opioid therapy who
attended the Pain Management Centre exceeded the guide-
line recommendations for the maximum daily morphine
equivalent dose or watchful dose. Most patients reported
moderate improvements in pain and function; however, trou-
blesome adverse effects were common, and few were engaged
in competitive employment. Some patients were unaware of
which opioids they were prescribed or mistook nonopioid
medications for opioids.

Explanation and comparison with other studies

We found that patients receiving long-term opioid therapy
were often prescribed high doses. A 10-year (1997-2005)
study involving adults enrolled in 2 health plans that served
over 1% of the US population?* found that most long-term
opioid users received less than a 20 mg morphine equivalent
dose daily, which is considerably less than the median of
180 mg morphine equivalent dose daily in our study. How-
ever, our sample was a select population of patients attending
a chronic pain clinic for chronic noncancer pain. This may be
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Table 2: Patient-reported v. confirmed prescriptions for opioids among patients receiving long-term opioid therapy (n = 149)*

prescription that they did
not have

No. (%)
Variable Codeine Oxycodone Tramadol Hydromorphone Methadone Morphine Other opioid
Patients with a confirmed 17 (11.4) 51 (34.2) 8(5.4) 52 (34.9) 16 (10.7) 16 (10.7) 18 (12.1)t
prescription
Patients who did not report 3(2.0) 0 (0.0) 3(2.0) 5(3.4) 1(0.7) 4(2.7) 12 (8.0)t
a confirmed prescription
Patients who reported a 6 (4.0) 7 (4.7) 1(0.7) 10 (6.7) 2 (1.3) 6 (4.0) 26 (174)f

tThese were fentanyl patches in all cases.

*Total numbers across rows are greater than 149 because some patients were prescribed more than 1 opioid.

tRespondents listed the following drugs as opioids: desipramine, nortriptyline, gabapentin, baclofen, lorazepam, nabilone, pregabalin, naproxen and duloxetine.

cause for concern given evidence from observational studies
that found that patients with chronic noncancer pain who
received high-dose opioid therapy were at greater risk for
fractures, road trauma and opioid-related mortality.? %’

We found that most of our respondents reported moderate
improvement in both pain relief and functional ability with
long-term opioid therapy; however, less than 1 in 5 patients
were able to sustain even part-time work, and we found no
evidence of an association between self-reported improve-
ment in pain and function and gainful employment. Among
our respondents, higher morphine equivalent dose was associ-
ated with greater self-reported functional improvement but
not pain relief or employment. A subgroup analysis within a
recent systematic review of strong versus weaker opioids sug-
gested a benefit of stronger opioids over non-narcotic analge-
sics in pain relief but not functional restoration.!® However,
this positive result was based on 2 trials with important limita-
tions,*® and the subgroup analysis failed to meet important
criteria for credibility.’! Older age was paradoxically associ-
ated with greater self-reported functional improvement and
reduced odds of employment; however, the latter association
is well established in the literature.”” There are limited data on
the long-term safety and efficacy of the use of opioids for
chronic noncancer pain.****

Strengths and limitations

Our study has several strengths. Our response rate of 65.4%
provides some assurances that our findings are likely repre-
sentative of chronic noncancer pain patients attending the
Pain Management Centre. We pilot-tested our survey among
eligible patients before administration, and we independently
confirmed all primary concerns and opioid prescriptions
through a chart review for all patients.

One limitation of our study is its generalizability because
of our focus on a single hospital-based pain clinic; however,
the Pain Management Centre has a catchment area that
includes over 2.5 million people, which suggests that our find-
ings may be applicable to Canadian patients with chronic
noncancer pain who are referred for tertiary pain manage-
ment. We measured self-reported pain relief and functional
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Table 3: Patient-reported impact of long-term opioid therapy

No. (%)
Impact of patients
Degree of pain relief (n = 143)
<20% 1(77)
21%-40% 26 (18.2)
41%-60% 49 (34.3)
61%-80% 48 (33.6)
>81% 9 (6.3)
Degree of functional improvement (n = 142)
<20% 14 (9.9)
21%-40% 32 (22.5)
41%-60% 50 (35.2)
61%-80% 38 (26.8)
>81% 8 (5.6)
Employment status (n = 144)
Full-time hours, unmodified duties 5(3.5)
Full-time hours, modified duties 5(3.5)
Part-time hours, unmodified duties 6 (4.2)
Part-time hours, modified duties 8 (5.6)
Not working 103 (71.5)
Housekeeper/stay-at-home parent 3(2.1)
Student 1(0.7)
Retired 13 (9.0)
The adverse effects associated with opioid
use are problematic (n = 142)
Strongly agree 28 (19.7)
Agree 38 (26.8)
Undecided 17 (12.0)
Disagree 33 (23.2)
Strongly disagree 26 (18.3)
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Table 4: Patient impressions of the educational pamphlet “Are you thinking about taking opioids (painkillers) for your pain?”
No. (%) of patients

Strongly Strongly
Patient impression agree Agree Uncertain Disagree disagree
| was aware of this information before starting on 43 (30.1) 64 (44.8) 18 (12.6) 0 (7.0) 8 (5.6)
long-term opioid therapy (n = 143)
This information makes me feel more positively about 5 (17.5) 61 (42.7) 43 (30.1) 3(9.1) 1(0.7)
long-term opioid therapy (n = 143)
If | had this information before | began long-term opioid 1(0.7) 7 (4.9) 23 (16.1) 66 (46.2) 46 (32.2)
therapy, | would have decided against long-term opioid
therapy (n = 143)
Having read this information now, | am thinking about 0 0 (7.0) 24 (16.8) 53 (37.1) 56 (39.2)
stopping or decreasing my use of opioids (n = 143)
The pamphlet was too complicated/confusing (n = 142) 1(0.7) 4 (2.8) 6 (11.3) 66 (46.5) 55 (38.7)
The pamphlet provided too much information (n = 141) 0 6 (4.3) 6 (11.3) 72 (51.1) 47 (33.3)
The pampbhlet provided too little information (n = 141) 3(2.1) 21 (14.9) (13 5) 65 (46.1) 33 (23.4)
Reading the pamphlet answered all my questions about 22 (15.6) 55 (39.0) 38 (27.0) 23 (16.3) 4 (2.1)
long-term opioid therapy (n = 141)
Reading the pamphlet reduced my fears about long-term 12 (8.5) 51 (36.2) 48 (34.0) 24 (17.0) (4.3)
opioid use (n = 141)
Reading the pamphlet increased my fears about 0 16 (11.3) 20 (14.2) 73 (51.8) 32 (22.7)
long-term opioid use (n = 141)

improvement from baseline in a cross-sectional survey, which
is subject to recall bias. Although students surveyed patients
for mostly half-days, they attended a mix of mornings and
afternoons at the clinic, and there was no reason to suspect
that their pattern of attendance would result in a selection
bias. Furthermore, although we purposely chose nonclinicians
to administer all surveys, some patients may have felt obli-
gated to report improvement in pain and function to justify
their long-term opioid use. Finally, we asked patients to
report whether or not they would consider stopping opioid
therapy after reading an educational pamphlet, and it is likely
that a limited number of patients would endorse this decision
because of cognitive dissonance.

Conclusion and implications for practice and future
research

Our survey findings suggest that patients undergoing long-
term opioid therapy for chronic noncancer pain can gener-
ally anticipate moderate pain relief and functional improve-
ment, but troublesome adverse effects are common and
re-engagement with competitive employment is rare. Rigor-
ously conducted RCTs are needed to establish the role of
long-term opioid therapy in the management of chronic
noncancer pain. Many chronic noncancer pain patients are
less than 65 years of age, and trials studying this population
should include employment as an outcome measure. Prospec-
tive studies enrolling chronic noncancer pain patients at the
time they are deciding whether or not to pursue opioid ther-
apy are needed to further explore the impact of the educa-
tional pamphlet we administered. We found that many
patients with chronic noncancer pain who received long-term

opioid therapy were unclear about what opioids they were
prescribed; this suggests that there is a role for greater educa-
tion about opioids and raises the possibility that some patients
are not aware of the benefits and risks of the analgesics they
are taking. Formal study of efforts to improve communication
and understanding in the area are warranted.

References

1. Chapman CR, Lipschitz DL, Angst MS, et al. Opioid pharmacotherapy for
chronic non-cancer pain in the United States: a research guideline for develop-
ing an evidence-base. 7 Pain 2010;11:807-29.

2. Sullivan MD, Edlund M]J, Fan M-Y, et al. Trends in use of opioids for non-
cancer pain conditions 2000-2005 in commercial and Medicaid insurance
plans: the TROUP Study. Pain 2008;138:440-9.

3. Braden JB, Fan M-Y, Edlund M]J, et al. Trends in use of opioids by noncancer
pain type 2000-2005 among Arkansas Medicaid and HealthCore enrollees:
results from the TROUP study. 7 Pain 2008;9:1026-35.

4. Caudill-Slosberg MA, Schwartz LM, Woloshin S. Office visits and analgesic

prescriptions for musculoskeletal pain in US: 1980 vs. 2000. Pain 2004;

109:514-9.

Silversides A. Ontario takes aim at painkiller abuse. CMA7 2009;181:E141-2.

6. Gomes T, Mamdani MM, Paterson JM, et al. Trends in high-dose opioid pre-
scribing in Canada. Can Fam Physician 2014;60:826-32.

7. Opioid consumption motion chart. Madison, WI: Board of Regents of the Univer-
sity of Wisconsin System; 2015. Available: http://ppsg.medicine.wisc.edu
(accessed 2015 Aug. 14).

8. Kuehn BM. Opioid prescriptions soar: increase in legitimate use as well as
abuse. 74MA 2007;297:249-51.

9. Boudreau D, Von Korff M, Rutter CM, et al. Trends in de-facto long-term opioid
therapy for chronic non-cancer pain. Pharmacoepidemiol Drug Saf 2009;18:1166-75.

10.  Furlan AD, Sandoval JA, Mailis-Gagnon A, et al. Opioids for chronic noncancer
pain: a meta-analysis of effectiveness and side effects. CMA7 2006;174:1589-94.

11. Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs) for
1160 sequelae of 289 diseases and injuries 1990-2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancer 2012;380:2163-96.

12.  Harris I, Mulford J, Solomon M, et al. Association between compensation status
and outcome after surgery: a meta-analysis. 7ZAMA 2005;293:1644-52.

13. Carol A, Matusa E, Buckley N, et al. Pilot project study on the usefulness of
an informational document “Are you thinking about taking painkillers for
your pain?”. [poster] Annual Meeting of the Canadian Pain Society; 2013 May
8-10; Winnipeg.

w

CMAJ OPEN, 3(3) E329



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.

27.

28.

29.

30.

E330

OPEN

Sullivan MD, Von Korff M, Banta-Green C, et al. Problems and concerns of
patients receiving chronic opioid therapy for chronic non-cancer pain. Pain
2010;149:345-53.

Morasco BJ, Duckart JP, Carr TP, et al. Clinical characteristics of veterans
prescribed high doses of opioid medications for chronic non-cancer pain. Pain
2010;151:625-32.

Griffith LE, Cook DJ, Guyatt GH, et al. Comparison of open and closed ques-
tionnaire formats in obtaining demographic information from Canadian general
internists. 7 Clin Epidemiol 1999;52:997-1005.

Opioid dose calculator. Olympia (WA): The Washington State Agency Medical
Directors” Group; 2014. Available: http://agencymeddirectors.wa.gov/mobile.
html (accessed 2014 Dec. 8).

Agency Medical Directors” Group. Interagency guideline on opioid dosing for chronic
non-cancer pain: an educational pilot to improve care and safety with opioid treatment.
Olympia (WA): Washington State Agency Medical Directors’; 2007.

Chou R, Fanciullo GJ, Fine PG, et al. Clinical guidelines for the use of chronic
opioid therapy in chronic noncancer pain. J Pain 2009;10:113-30.

National Opioid Use Guideline Group. Canadian guideline for safe and effective use
of opioids for chronic non-cancer pain. Hamilton (ON): McMaster University; 2010.
Available: http://nationalpaincentre.memaster.ca/opioid (accessed 2014 Dec. 28).
Dworkin RH, Turk DC, Wyrwich KW, et al. Interpreting the clinical
importance of treatment outcomes in chronic pain clinical trials: IMMPACT
recommendations. 7 Pain 2008;9:105-21.

Harrell FE. Multivariate modeling strategies. In: Harrell FE, editor. Regression
modeling strategies with applications to linear models, logistic regression and survival
analysis. New York: Springer; 2001.

Kleinbaum DG, Kupper LL, Muller KE. Collinearity concepts: applied regression
analysis and other multivariable methods. Belmont (CA): Wadsworth Publishing
Co.; 1988.

Von Korff M, Saunders K, Thomas Ray G, et al. De facto long-term opioid
therapy for noncancer pain. Clin J Pain 2008;24:521-7.

Dunn KM, Saunders KW, Rutter CM, et al. Opioid prescriptions for chronic
pain and overdose: a cohort study. Ann Intern Med 2010;152:85-92.

Bohnert AS, Valenstein M, Bair MJ, et al. Association between opioid prescrib-
ing patterns and opioid overdose-related deaths. 74MA 2011;305:1315-21.
Gomes T, Mamdani MM, Dhalla IA, et al. Opioid dose and drug-related
mortality in patients with nonmalignant pain. Arch Intern Med 2011;
171:686-91.

Gomes T, Redelmeier DA, Juurlink DN, et al. Opioid dose and risk of road
trauma in Canada: a population-based study. 7AMA Intern Med 2013;173:
196-201.

Miller M, Sturmer T, Azrael D, et al. Opioid analgesics and the risk of frac-
tures in older adults with arthritis. 7 Am Geriatr Soc 2011;59:430-8.

Busse JW, Guyatt GH. Optimizing the use of patient data to improve out-
comes for patients: narcotics for chronic noncancer pain. Expert Rev Pharmaco-
econ Outcomes Res 2009;9:171-9.

CMAJ OPEN, 3(3)

31. Sun X, Briel M, Walter SD, et al. Is a subgroup effect believable? Updating
criteria to evaluate the credibility of subgroup analyses. BM7 2010;340:c117.

32. Hadler NM. The bane of the aging worker. Spine 2001;26:1309-12.

33. 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;162:276-86.

34. Chou R, Ballantyne JC, Fanciullo GJ, et al. Research gaps on use of opioids for
chronic noncancer pain: findings from a review of the evidence for an American
Pain Society and American Academy of Pain Medicine clinical practice guideline.
J Pain 2009;10:147-59.

Affiliations: Michael G. DeGroote Institute for Pain Research and Care
(Buckley, Busse), McMaster University, Hamilton, Ont.; Department of
Anesthesia (Busse, Zahran, Alwosaibai, Carol, Buckley), McMaster Univer-
sity, Hamilton, Ont.; Department of Clinical Epidemiology and Biostatis-
tics (Busse), McMaster University, Hamilton, Ont.; Department of Health
Sciences (Mahmood, Magbool), McMaster University, Hamilton, Ont.;
Department of Biology (McMaster University, Hamilton, Ont.; Anesthesia
Department (Alshaqaq), Saad Specialist Hospital, Saudi Arabia; Keenan
Research Centre (Persaud), Li Ka Shing Knowledge Institute, St Michael’s
Hospital, Toronto, Ont.; Department of Family and Community Medicine
(Persaud), St Michael’s Hospital, Toronto, Ont.; Department of Family
and Community Medicine (Persaud), University of Toronto, Toronto,
Ont.; Canadian Pain Coalition (Cooper), Oshawa, Ont.; College of Physi-
cians and Surgeons of Ontario (Carol), Toronto, Ont.; Hamilton Urban
Core Community Health Centre (Carol), Hamilton, Ont.; Pharmacy
Department (Sumpton), London Health Sciences Centre, London, Ont.;
Chronic Disease and Injury Prevention Division (McGinnis), Niagara
Region Public Health, Thorold, Ont.; Michael G. DeGroote School of
Medicine (Rosenbaum, Lidster), McMaster University, Hamilton, Ont.

Contributors: Jason Busse and D. Norman Buckley designed the study.
Hamza Mahmood, Bilal Magbool, Amna Maqgbool, Ali Zahran, Adnan
Alwosaibi and Eshaq Alshaqaq acquired the data. Jason Busse conducted
the analyses and drafted the manuscript. All of the authors revised the
manuscript critically for important intellectual content, approved the final
version to be published and agreed to act as guarantors of the work.

Funding: No funds were received for the preparation of this manuscript.

Supplemental information: For reviewer comments and the original
submission of this manuscript, see www.cmajopen.ca/content/3/3/E324/
suppl/DC1


http://www.cmajopen.ca/content/3/3/E324/suppl/DC1

