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Background: Prescription opioid misuse in Canada has become a serious public health concern
and has contributed to Canada’s opioid crisis. There are thousands of Canadians who are currently
receiving treatment for opioid use disorder, which is a chronic relapsing disorder with enormous
impact on individuals and society.

Objectives: The aim of this study was to compare the clinical and demographic differences
between cohorts of patients who were introduced to opioids through a prescription and those
introduced to opioids for non-medical purposes.

Study Design: This was an observational, prospective cohort study.
Setting: The study took place in 19 Canadian Addiction Treatment Centres across Ontario.

Methods: We included a total of 976 participants who were diagnosed with Opioid Use Disorder
and currently receiving methadone maintenance treatment. We excluded participants who were on
any other type of prescription opioid or who were missing their 6-month follow-up urine screens.
We measured the participants’ initial source of introduction to opioids along with other variables
using the Maudsley Addiction Profile. We also measured illicit opioid use using urine screens at
baseline and at 6-months follow-up.

Results: Almost half the sample (n = 469) were initiated to opioids via prescription. Women were
more likely to be initiated to opioids via a prescription (OR = 1.385, 95% Cl 1.027-1.866, P=.033).
Those initiated via prescription were also more likely to have post-secondary education, older age
of onset of opioid use, less likely to have hepatitis C and less likely to have use cannabis. Chronic
pain was significantly associated with initiation to opioids through prescription (OR = 2.720, 95%
Cl 1.998-3.722, P< .0001). Analyses by gender revealed that men initiated by prescription were
less likely to have liver disease and less likely to use cannabis, while women initiated by prescription
had a higher methadone dose.

Limitations: This project was limited by its study design being observational in nature; no causal
relationships can be inferred. Also, the data did not allow determination of the role that the
prescribed opioids played in developing opioid use disorder.

Conclusions: Our results have revealed that almost half of this methadone maintenance
treatment (MMT) population has been introduced to opioids through a prescription. Given that
the increasing prescribing rates of opioids has an impact on this at-risk population, alternative
treatments for pain should be considered to help decrease this opioid epidemic in Canada.

Key words: Opioid use disorder, chronic pain relief, methadone maintenance treatment,
prescriptions, male, female
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n 2015, a report conducted by the United

Nations Office on Drugs and Crime reported that

approximately 32 to 36 million people worldwide
abuse opioids (1). Opioids are the leading cause of
drug-related death worldwide and are an even bigger
concern for North America (2,3). Recent research has
shown that this surge in illicit use is associated with the
availability of opioids through medical prescriptions (4).
Opioid use disorder (OUD) is a chronic, relapsing disorder
that is categorized by serious psychological, social, and
physical adversities (5). Negative consequences that
may result from OUD include increased risk of infection
and death, polysubstance use, psychiatric comorbidity,
as well as criminal activity (5-7). OUD also creates an
economic toll on the health care system, specifically due
to the high costs of managing the disorder (8). In 2015,
it was estimated that treatment for OUD in methadone
clinics in Ontario alone cost $156 million (8,9).

Ontario has experienced an unprecedented in-
crease in the number of patients undergoing metha-
done maintenance treatment (MMT) for OUD in the last
10 years, with over 50,000 individuals reported to be in
MMT programs in 2016 (6,8). While MMT may be suc-
cessful in treating OUD in some patients (10-12), treat-
ment outcomes are highly variable, with other patients
exhibiting poor health and social functioning and con-
tinuing use of illicit substances (7). The majority of the
research conducted in the MMT population has focused
on heroin and street users and fails to compare them to

Participants Participants on
assessed for suboxone®, or other
eligibility prescription opioids
(n =1390) (n=139)
Participants with
missing data source
P of opioid initiation(n
=21)
Participants with
v missing data on
. 6-month illicit opioid
Total participants screens (n = 254)
included in this

study (n = 976)

Fig. 1. Flow diagram for eligibility and inclusion of
participants

patients who were initiated to opioids via prescription.
Differentiating between patients with prescription-
influenced OUD and nonmedically influenced OUD is
important for establishing a socio-demographic profile
and determining unique risk factors for treatment fail-
ure in this population. Few studies have looked at the
MMT population and dichotomized the study popula-
tion by source of initiation to opioids. With recent
research also finding that there is now an increase in
women misusing opioids, with 52% of women and 38%
of men seeking treatment having first been exposed to
opioids through a prescription (13) , an investigation
into gender differences is also warranted.

The objective of this study was to investigate clini-
cal and socio-demographic differences of patients with
OUD who were introduced to opioids via prescription
compared to those who obtained opioids by other
means (i.e., family, friends, street). We also aimed to
examine gender differences between the 2 groups,
which, to our knowledge, has not been done before.

MEeTHODS

Participants and Study Design

The data for this study was obtained from a larger
project called the Genetics of Opioid Addiction (GE-
NOA) study program, which is an ongoing multicenter
cohort in collaboration with the Populations Genomics
Program at McMaster University and Canadian Ad-
diction Treatment Centres (CATC) (14). Patients were
recruited from 19 different CATC clinics across Ontario
from May 2013 through November 2016. This project
was approved by the Hamilton Integrated Research
Ethics Board (HIREB; Study ID 11-056).

To be eligible for GENOA, patients had to meet the
following inclusion criteria: be over 18 years of age;
meet the criteria for opioid dependence using the DSM-
IV criteria (modified in DSM-5 to opioid use disorder);
receive methadone maintenance treatment; able to
provide informed, written consent; and undergo urine
drug screens. In addition, patients also had to provide
information on source of initiation to opioids. Patients
who were receiving an alternate opioid substitution
therapy, currently taking prescription opioids, currently
on suboxone®, or unable to provide a urine sample
were excluded from this study (Fig. 1).

Eligible patients provided informed consent and
participated in a structured face-to-face interview at
baseline, during which they were asked to provide basic
demographic information and answer questions about
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their health and social functioning. Specifically, the
data collected consisted of information on socio-demo-
graphics, family background, psychiatric background,
and details on drug use. Details of illicit opioid use were
collected through regular urine drug screens at baseline
and 6 months.

Measures

All patients in the study were asked about the
initial source through which they were introduced to
opioids (i.e., physician prescription, family, street) and
this information was recorded on case report forms.
For this study, this variable was dichotomized into pre-
scribed opioids (initial exposure to opioids through a
medical prescription) and illicit opioids (initial exposure
to opioids through other means including at home,
family member, street, school or friend). Demographic
information, including age of onset of opioid use,
methadone dose, treatment duration, education, and
employment status, was also collected.

The Maudsley Addiction Profile (MAP) was admin-
istered to measure health and social functioning (15).
Within the MAP, specific details of self-reported drug
use were collected, including the number of times the
drug was used within the past 30 days, typical dose, and
the route(s) of administration. The illicit drugs included
heroin, cocaine, illicit methadone, benzodiazepines,
amphetamines, and cannabis. Frequency and amount of
alcohol use was also collected. The MAP also collected
medical history, which asked if the patient had been di-
agnosed with the following physical health conditions:
HIV, hepatitis, chronic pain, liver disease, diabetes, and
epilepsy.

lllicit opioid use was measured by regular urine
drug screens and reported as the percentage of posi-
tive opioid screens (positive opioid screens divided by
total urine screens). lllicit opioid use was measured at
baseline and at a 6-month follow-up.

Statistical Analysis

To summarize the demographic data of the study
population, descriptive statistics were used. The con-
tinuous variables are presented as means and standard
deviations, while dichotomous variables are depicted as
percentages.

The primary analysis used multivariable logistic
regression to examine the relationship between socio-
demographic factors, health functioning, and illicit drug
use in relation to source of initial opioid use. Covariates
included age, gender, methadone dose, and treatment

duration. The variables of ethnicity, marital status, edu-
cation, and drug use (heroin, cocaine, illicit methadone,
alcohol, benzodiazepines, and amphetamines) were
transformed into dichotomous variables. Ethnicity was
categorized as Caucasian and other. Education was
categorized as high school or less and post-secondary
education (trade school/college/university/postgradu-
ate). Marital status was grouped into currently with a
partner (currently married/common-law) or no current
partner (never married/separated/divorced/widowed).
Drug use was categorized as any drug use within the
past 30 days or no drug use. A secondary analysis that
looked at gender differences was conducted using the
same model, variables, and covariates.

The data analysis was conducted using SPSS Ver-
sion 23.0 (16). The results reported a 95% confidence
interval, adjusted odds ratio, and the alpha level of sig-
nificance set to a = .05 for the primary analysis. For the
secondary analysis looking at differences between men
and women, o = .025 was set. Collinearity was consid-
ered by looking at the variance inflation factor (VIF);
none of the variables had a VIF of 10 or greater. This
study adheres to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) (17).

Sample size was calculated by using the logistic re-
gression rule of having at least 10 events per predictor
variable (18). This rule was satisfied, as we included 976
participants in the primary regression with 23 predic-
tors. In the secondary analysis, we included 441 women
and 535 men with 22 predictors each.

REesuLts

A total of 1390 patients were potentially eligible
for this study. A total of 82 patients were excluded, as
they were on suboxone®, and 57 patients were exclud-
ed, as they were taking additional prescribed opioids.
Additionally, 21 patients were excluded for missing
data on initial opioid exposure and 254 patients were
missing data on their 6-month urine screens. A total of
976 patients were included in the analysis (Fig. 1).

Demographics

Our sample included comparable numbers of
prescription-initiated opioid users (n = 469) and illicit
opioid users (n = 507). Approximately half of all patients
in the prescription-initiated opioids group were women
(51.0%), which was considerably higher in comparison
to the illicit opioids group (39.8%). The prescribed opi-
oids group’s average age of onset of opioid use was 27.4
years (SD = 8.87), which was higher than the illicit opi-
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oids group’s mean age of onset, 23.1 (SD = 8.04). The av-
erage daily methadone dose for prescribed opioid-users
was 78.2 mg (SD = 41.8), which was marginally greater
than the average dose of 74.1 mg (SD = 46.0) for the
illicit opioids group. The prescribed opioids group also
had approximately twice as many patients experiencing
chronic pain (51.8%) in comparison to the illicit opioids
group (25.6%). We had a total of 0.9% of patients with
HIV in the prescription-initiated and 0.2% of patients in
the illicit opioids group. With these numbers being very
small, we had to remove these patients from the primary
and secondary analyses. A complete summary of demo-
graphic and clinical characteristics comparing prescribed
opioid-users and illicit opioid-users is reported in Table 1.

Primary Analysis

The results of the multivariable logistic regression
for the association between source of opioid initiation
and other socio-demographic and health functioning
variables are provided in Table 2. There was a significant
association between being female and being initiated
to opioids via prescription, after adjusting for current
age, methadone dose, and treatment duration (OR =
1.385, 95% ClI 1.027-1.866, P = .033). Education was
found to be significantly associated with being initially
prescribed opioids, suggesting that patients in the pre-
scribed group were more likely to have post-secondary
education in comparison to the illicit opioids group (OR
=1.76, 95% Cl| 1.78-2.44, P = 0.001). Patients who were
initiated to opioids via prescription were almost 3 times
as likely to have been diagnosed with chronic pain (OR
= 2.72, 95% Cl 1.97-3.75, P < .001). Age of onset of
opioid use was significantly higher in those introduced
to opioids through a prescription (OR = 1.05, 95% Cl
1.03-1.08, P < .001). Patients who had been introduced
to opioids through nonmedical means had significantly
higher rates of hepatitis (OR = 0.64, 95% Cl 0.44-0.94, P
=.022) and were more likely to have used cannabis in
the past 30 days (OR = 0.66, 95% Cl 0.49-0.90, P = .008).

Secondary Analysis

Our secondary analyses by gender looked at the
relationship between source of opioid and a variety of
variables (Tables 3 & 4). Similar to the primary analyses,
chronic pain, education, and age of onset of opioid use
were associated with initiation to opioids via prescrip-
tion for both men and women. Among men, liver dis-
ease was associated with illicit opioid use (OR = 0.278,
95% Cl = 0.104-0.742 , P = 0.011). There was no signifi-

cant association in the subgroup analyses by gender for
continued illicit opioid use at 6 months.

Interpretation

This prospective cohort study compared individuals
in MMT who were initiated to opioids via medical pre-
scription versus those introduced through illicit means
with respect to social-demographic characteristics,
health functioning, and continued illicit substance use.
Almost half of the sample was introduced through a
medical prescription (n = 469); these patients were more
likely to have older age of onset of opioid use, have
post-secondary education, be female, and less likely to
use cannabis. We also found that the prescription-initi-
ated group was less likely to have hepatitis C and more
likely to have chronic pain. When we explored these
differences by gender, we found that among men, the
prescription-initiated group had a lower prevalence of
liver disease and cannabis use. Among women, those in
the prescription-initiated group were less likely to have
hepatitis and more likely to have a higher methadone
dose.

Our findings highlight important distinguishing
characteristics for the prescription-initiated group, con-
sistent with the literature. The literature has suggested
that with increased physician-prescribing of opioids,
there has been a rise in older-age patients misusing
opioids (19-21). Opioids are most commonly prescribed
for chronic, non-cancer pain conditions (19,21) typi-
cally prevalent among older adults, such as low back
pain, arthritis, and fibromyalgia (22,23). Some studies
have suggested that up to 60% of chronic pain pa-
tients are at high risk for prescription misuse (24). The
prescription-initiated group was more likely to have
post-secondary education. There may be many factors
influencing this, but a significant one may be that the
recreationally-initiated group was younger at age of
onset of opioid use; their early start to recreational
drug use may have influenced further education. Re-
search has found that youth who begin to use heroin at
a young age have significantly higher high school drop-
out rates in comparison to the prescription-using group
(25). Additionally, women are more susceptible to
chronic pain for a variety of factors, including greater
amounts of estrogen in comparison to men. Estrogen
has been shown to increase pain sensitivity and the risk
of developing inflammation-related diseases (23,26,27).
Recent research shows that women are more likely to
be prescribed painkillers such as Percocet®, OxyContin,
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Table 1. Demographic characteristics of study sample

Variables (n = 976) Prescribed Opioids Illicit Opioids
Total number of patients 469 507
Age (SD) 40.8 (10.4) 36.9 (11.2)
Gender, % women 51.0 39.8
Currently employed, n (%) 158 (33.7) 183 (36.1)
Marital Status
Never married (%) 177 (37.7) 270 (53.3)
Currently married/Common-law (%) 150 (32.0) 156 (30.8)
Separated/Divorced/Widowed(%) 142 (30.2) 81 (16)
Ethnicity
Caucasian (%) 418 (89.1) 438 (86.4)
Native North American (%) 28 (6.0) 34 (6.7)
Other (%) 23 (4.9) 35 (6.6)
Level of Education
None/Elementary School (%) 96 (20.5) 115 (22.7)
High school (%) 208 (44.3) 278 (54.8)
Trade school (%) 21 (4.5) 11 (2.2)
College/university (%) 140 (29.9) 98 (19.3)
Postgraduate (%) 2(0.4) 2(0.4)
Details of Opioid Use
Age of onset of opioid use in yrs (SD) 27.4(8.87) 23.1(8.04)
Methadone treatment duration in mos (SD) 51.3(49.2) 48.1(48.7)
Methadone dose in mg/day (SD) 78.2(41.8) 74.1(46.0)
Baseline illicit opioid use, % positive screens 17.0 18.8
Medical History, %
HIV 0.9 0.2
Hepatitis 21.7 28.8
Diabetes 6.2 4.9
Liver disease 4.1 6.1
Chronic pain 51.8 25.6
Epilepsy 2.1 2.0
Other medical conditions* 52.9 40.2
Self-reported Drug Use At Least Once in Past 30 Days, %
Heroin 5.8 12.8
Illicit methadone 1.3 1.2
Illicit benzodiazepine 7.3 8.0
Cocaine 12.4 17.5
Cannabis 44.7 55.8
Amphetamine 3.0 3.1
Alcohol 36.4 444

*The “other medical conditions” category consists of any other responses, the most common being hypertension, acid reflux, asthma, cancer,
celiac disease, Crohn’s disease, migraines, colitis, degenerative disc disease, hyperthyroidism, hypothyroidism, gout, heart murmur, and ul-

cers.
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Table 2. Multivariable logistic regression analysis on factors associated with source of opioid initiation (n = 976)

OR 95% CI P Value
Age 1.008 0.988-1.027 443
Gender 1.385 1.027-1.866 .033*
Currently Working 0.847 0.612-1.172 316
Methadone Dose (mg/day) 1.000 0.997-1.004 .802
Treatment Duration 1.000 0.996-1.003 .842
Currently Married/Common-law 1.108 0.746-1.389 .909
Ethnicity 0.810 0.522-1.255 .345
Education 1.765 1.278-2.437 .001*
Age of Opioid Use Onset 1.049 1.028-1.072 <.001%
Epilepsy 1.252 0.471-3.326 653
Hepatitis 0.616 0.424-0.893 .011*
Liver Disease 0.480 0.232-0.994 .048
Chronic Pain 2.720 1.998-3.722 <.001*
Diabetes 0.872 0.455-1.672 .680
Other medical condition 1.213 0.902-1.632 201
Heroin 0.605 0.343-1.066 .082
Illicit Methadone 1.251 0.483-3.242 .605
Alcohol 0.838 0.622-1.128 244
Cannabis 0.671 0.501-0.900 .008*
Benzodiazepine 1.106 0.671-1.821 .694
Amphetamine 1.112 0.553-2.236 .766
Cocaine 0.865 0.587-1.295 481
Illicit Opioid Use at 6 Mos (% Positive Screens) 1.112 0.510-2.427 .789

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine, cocaine interpreted as categorical variables consisting of 2 levels:

no days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .05
Abbreviations: OR, odds ratio; CI, confidence interval.

and Vicodin, with higher dosages in emergency settings
(28). We found that women initiated by prescription
were likely to have a higher methadone dose, which
has been shown to help with chronic pain, as metha-
done is a synthetic opioid (29). There is stereotyping
towards men which assumes that men are more likely
to misuse substances (30); however, this may not hold
true in the OUD population. This study suggests that
women diagnosed with OUD are more likely to have
been prescribed an opioid and to be older, more edu-
cated, and have a history of chronic pain.

We found that those initiated to opioids through a
prescription were less likely to have hepatitis C and less
likely to use cannabis (31,32). In our analysis by gender,

we also found that men initiated to opioids through a
prescription were less likely to have liver disease. Injec-
tion drug use increases the likelihood of contracting
hepatitis through the sharing of needles; hepatitis has
a significant impact on the liver, as does use of multiple
substances (33-35).

Men introduced to opioids through a legitimate
prescription were also less likely to use cannabis. Though
we cannot infer any causal relationship from our results
due to the cross-sectional nature of the study, this find-
ing suggests that those who began opioid use through
illicit means may require additional care to manage
ongoing use of cannabis. Previous research has shown
that it is important to manage cannabis use, as it is as-
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Table 3. Multivariable logistic regression analystis on factors associated with source of opioid initiation in women (n = 441)

OR 95% CI P value
Age 1.015 0.984-1.047 357
Currently Working 0.901 0.536-1.514 .694
Age of Opioid Use Onset 1.065 1.029-1.102 <.0001
Methadone Dose (mg/day) 1.006 1.001-1.012 .031
Treatment Duration 0.998 0.993-1.003 417
Epilepsy 1.545 0.408-5.855 533
Hepatitis 0.551 0.308-0.986 .045
Liver Disease 1.149 0.346-3.817 .821
Chronic Pain 2.267 1.381-3.719 .001
Diabetes 0.477 0.184-1.236 .128
Other medical conditions 1.259 0.794-1.995 .328
Ethnicity 0.959 0.508-1.809 .897
Marital Status 1.035 0.641-1.673 .888
Education 1.683 1.044-2.712 .033
Alcohol 0.810 0.504-1.301 383
Heroin 0.401 0.135-1.187 .099
Illicit Methadone 1.216 0.267-5.536 .801
Benzodiazepine 1.271 0.561-2.879 .565
Cocaine 0.677 0.364-1.259 218
Amphetamine 1.614 0.432-6.030 477
Cannabis 0.677 0.430-1.064 .091
Illicit Opioid Use at 6 Mos (% Positive Screens) 0.375 0.099-1.416 .148

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine,ocaine interpreted as a categorical variables consisting of 2

levels: no days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .025
Abbreviations: OR, odds ratio; CI confidence interval.

sociated with ongoing opioid use during MMT among
a subset of the population (36).

Limitations

This study is limited by its observational design,
such that we cannot make any causal inferences about
the association between the source of opioid use and
health functioning. We also could not determine the
extent to which prescription opioids contribute to the
development of opioid use disorder from our collected
data. However, the concept of identifying the initial
source of introduction to opioids is novel, and, to our
knowledge, no other study looking at a large MMT pop-
ulation has examined this. The information collected
on illicit drug use was mainly reliant on self-report, and
therefore susceptible to social desirability bias. In an

attempt to reduce this bias, all research assistants were
trained to build rapport with the study participants and
administer the questionnaire in a standardized manner.

CONCLUSION

Few studies have compared functioning and treat-
ment outcomes for MMT patients who were exposed
to opioids by medical prescription versus recreational
use. Our study shows that important differences exist
between these groups of patients, including signifi-
cantly greater comorbid chronic pain in the prescription
opioid group, which has implications for developing
specific treatment plans for these groups of patients.
Given that approximately half of the MMT sample was
initiated to opioids by a physician prescription, it is
important to note the differences between this group
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Table 4. Muliivariable logistic regression analysis on factors associated with source of opioid initiation in men (n = 535)

OR 95% CI P value
Age 1.003 0.977-1.030 .829
Currently Working 0.751 0.505-1.208 267
Age of Opioid Use Onset 1.045 1.016-1.074 .002
Methadone Dose (mg/day) 0.997 0.992-1.002 197
Treatment Duration 1.002 0.997-1.006 463
Epilepsy 0.934 0.208-4.318 930
Hepatitis 0.721 0.431-1.206 212
Liver Disease 0.278 0.104-0.742 011
Chronic Pain 3.146 2.062-4.798 <.0001
Diabetes 1.251 0.500-3.130 .633
Other medical conditions 1.196 0.798-1.796 .386
Ethnicity 0.596 0.310-1.144 120
Marital Status 1.024 0.667-1.571 915
Education 1.941 1.221-3.085 <.0001
Alcohol 0.875 0.586-1.305 512
Heroin 0.732 0.359-1.494 392
Illicit Methadone 1.097 0.280-4.298 .894
Benzodiazepine 1.012 0.521-1.965 973
Cocaine 0.999 0.569-1.754 998
Amphetamine 0.817 0.344-1.943 .648
Cannabis 0.646 0.428-0.974 .037
Illicit Opioid Use at 6 Mos (% Positive Screens) 2.292 0.825-6.370 112

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine, cocaine interpreted as categorical variables consisting of 2 levels: no

days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .025
Abbreviations: OR, odds ratio; CI, confidence interval.

of patients and those who obtained opioids by other
means. Differences in education level, comorbid medi-
cal issues, and concurrent substance use may be impor-
tant to consider when developing treatment programs
as well as specific goals of care for MMT patients. Many
recent investigations, including our study, have shown
the heterogeneity among the MMT patient popula-

tion indicating a need for personalized care for these
patients. The source of initial opioid use may be useful
in clinical practice to promote discussion about specific
concerns, such as hepatitis C treatment, concurrent sub-
stance use, and chronic pain; and to recommend appro-
priate harm reduction strategies to patients.

E630

www.painphysicianjournal.com



Socio-Demographic and Health Functioning Variables Among Patients with Opioid Use Disorder

REFERENCES

1.

10.

United Nations Office on Drugs and
Crime. World Drug Report 2015. New
York: United Nations; 2015; 53:1689-
1699 www.unodc.org/documents/
wdr2o015/World_Drug_Report_2015.
pdf. Published May 2015. Date Accessed
07/25/2017.

Rudd RA, Aleshire N, Zibbell JE, Mat-
thew Gladden R. Increases in drug
and opioid overdose deaths—United
States, 2000—2014. Am ] Transplant 2016;
16:1323-1327.

Sibbald B. Doctors’ responsibility in opi-
oid crisis. CMA] News. November 18,
2016. http://cmajnews.com/2016/11/18/
doctors-responsibility-in-opioid-cri-
sis-cmaj-109-5359/.  Date  Accessed
07/25/2017.

Unick GJ, Rosenblum D, Mars S, Cicca-
rone D. Intertwined epidemics: National
demographic trends in hospitalizations
for heroin- and opioid-related overdos-
es, 1993—2009. PloS One 2013; 8:€54496.
American Psychiatric Association. Diag-
nostic and Statistical Manual of Mental
Disorders (DSM-5®). sth ed. Washing-
ton, DC: American Psychiatric Associa-
tion Publishing; 2013.

Fischer B, Rehm |, Brissette S, Brochu S,
Bruneau J, EI-Guebaly N, Noél L, Tyn-
dall M, Wild C, Mun P, Baliunas D. Illicit
opioid use in Canada: Comparing so-
cial, health, and drug use characteristics
of untreated users in five cities (OPICAN
study). ] Urban Health 2005; 82:250—266.

Bertschy G. Methadone maintenance
treatment: An update. Eur Arch Psychia-
try Clin Neurosci 1995; 245:114-124.
Blackwell T. Critics question metha-
done usage as patient numbers soar in
Canada. National Post. March 15, 2016.
http://nationalpost.com/news/canada/
critics-question-methadone-usage-as-
patient-numbers-soar-in-canada. Date
Accessed 07/25/2017.

Young MM, Jesseman R; Canadian Cen-
tre on Substance Abuse. The impact of
substance use disorders on hospital
use. www.ccsa.ca/Resource%2oLibrary/
CCSA-Substance-Use-Hospital-Impact-
Report-2014-en.pdf. Published Novem-
ber 2014 . Date Accessed 07/25/2017.

Park TW, Cheng DM, Lloyd—Trava-
glini CA, Bernstein J, Palfai TP, Saitz R.
Changes in health outcomes as a func-
tion of abstinence and reduction in illic-
it psychoactive drug use: A prospective
study in primary care. Addiction 2015;

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

110:1476-1483.

Centre for Addiction and Mental Health.
Methadone. 2010. www.camh.ca/en/
health-info/mental-illness-and-addic-
tion-index/methadone. Date Accessed
07/25/2017.

Darke S, Marel C, Slade T, Ross J, Mills
KL, Teesson M. Patterns and correlates
of sustained heroin abstinence: Findings
from the 11-year follow-up of the Austra-
lian Treatment Outcome Study. ] Stud Al-
cohol Drugs 2015; 76:909—915.

Bawor M, Dennis BB, Varenbut M,
Daiter J, Marsh DC, Plater C, Worster A,
Steiner M, Anglin R, Pare G, Desai D. Sex
differences in substance use, health, and
social functioning among opioid users
receiving methadone treatment: A mul-
ticenter cohort study. Biol Sex Differ 2015;
6:21.

Samaan Z, Bawor M, Dennis BB, Plat-
er C, Varenbut M, Daiter J, Worster A,
Marsh DC, Tan C, Desai D, Thabane L.
Genetic influence on methadone treat-
ment outcomes in patients undergoing
methadone maintenance treatment for
opioid addiction: A pilot study. Neuropsy-
chiatr Dis Treat 2014; 10:1503.

Marsden J, Gossop M, Stewart D, Best D,
Farrell M, Strang ). The Maudsley Addic-
tion Profile: A brief instrument for treat-
ment outcome research. Development
and user manual. London, United King-
dom: National Addiction Centre/Insti-
tute of Psychiatry; July 1998.

SPSS Version 23.0 (IBM Corporation, Ar-
monk, NY).

Von Elm E, Altman DG, Egger M, Po-
cock SJ, Ggtzsche PC, Vandenbroucke JP;
Strobe Initiative. Strengthening the Re-
porting of Observational Studies in Epi-
demiology (STROBE) Statement: Guide-
lines for reporting observational studies.
Int ] Surg 2014; 12:1495-1499.

Peduzzi P, Concato J, Kemper E, Holford
TR, Feinstein AR. A simulation study of
the number of events per variable in lo-
gistic regression analysis. ] Clin Epidemiol
1996; 49:1373-1379.

Kalapatapu RK, Sullivan MA. Prescription
use disorders in older adults. Am ] Addict
2010; 19:515-522.

Kuerbis A, Sacco P. A review of existing
treatments for substance abuse among
the elderly and recommendations for fu-
ture directions. Subst Abuse 2013; 7:13.

Lofwall MR, Schuster A, Strain EC.
Changing profile of abused substances

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33

by older persons entering treatment. ]
Nerv Ment Dis 2008; 196:898.

Kroenke K, Krebs EE, Bair M). Pharma-
cotherapy of chronic pain: A synthesis
of recommendations from system-
atic reviews. Gen Hosp Psychiatry 2009;
31:206-219.

Fillingim RB, King CD, Ribeiro-Dasilva
MC, Rahim-Williams B, Riley JL. Sex,
gender, and pain: A review of recent
clinical and experimental findings. J
Pain 2009; 10:447—485.

Setnik B, Roland CL, Sommerville KW,
Pixton GC, Berke R, Calkins A, Goli V. A
multicenter, primary care-based, open-
label study to identify behaviors related
to prescription opioid misuse, abuse,
and diversion in opioid-experienced pa-
tients with chronic moderate-to-severe
pain. ] Pain Res 2015; 8:361.
Subramaniam GA, Stitzer MA. Clini-
cal characteristics of treatment-seeking
prescription opioid vs. heroin-using ad-
olescents with opioid use disorder. Drug
Alcohol Depend 2009; 10:13-19.

Straub RH. The complex role of estro-
gens in inflammation. Endocr Rev 2007;
28:521-574.

Wise EA, Price DD, Myers CD, Heft MW,
Robinson ME. Gender role expectations
of pain: Relationship to experimental
pain perception. Pain 2002; 96:335-342.
Kelly JP, Cook SF, Kaufman DW, Ander-
son T, Rosenberg L, Mitchell AA. Preva-
lence and characteristics of opioid use
in the US adult population. Pain 2008;
138:507-513.

Fredheim OMS, Moksnes K, Borch-
grevink PC, Kaasa S, Dale O. Clini-
cal pharmacology of methadone for
pain. Acta Anaesthesiol Scand 2008;
52:879-889.

Becker JB, Hu M. Sex differences in
drug abuse. Front Neuroendocrinol 2008;
29:36—47.

Ware MA, Doyle CR, Woods R, Lynch
ME, Clark AJ. Cannabis use for chronic
non-cancer pain: Results of a prospec-
tive survey. Pain 2003; 102:211-216.

Martin-Sanchez E, Furukawa TA, Tay-
lor J, Martin JLR. Systematic review
and meta-analysis of cannabis treat-
ment for chronic pain. Pain Med 2009;
10:1353-1368.

Garfein RS, Doherty MC, Monterroso
ER, Thomas DL, Nelson KE, Vlahov D.

www.painphysicianjournal.com

E631



Pain Physician: November/December 2018: 21:E623-E632

Prevalence and incidence of hepatitis C
virus infection among young adult in-
jection drug users. ] Acquir Immune Defic
Syndr 1998; 18:11-19.

35

36.

injection drug users: Relationships and
risks. J Infect Dis 2002; 186:1558-1564.
Thomas DL, Vlahov D, Solomon L, Cohn
S, Taylor E, Garfein R, Nelson KE. Cor-
relates of hepatitis C virus infections
among injection drug users. Medicine
(Baltimore) 1995; 74:212-220.

Zielinski L, Bhatt M, Sanger N, Plater C,

Worster A, Varenbut M, Daiter J, Pare G,
Marsh DC, Desai D, MacKillop J, Stein-
er M, McDermid Vaz S, Thabane L, Sa-
maan Z. Association between cannabis
use and methadone maintenance treat-
ment outcomes: An investigation into
sex differences. Biol Sex Differ 2017; 8:8.

34. Hahn JA, Page-Shafer K, Lum PJ, Bour-
gois P, Stein E, Evans JL, Busch MP, To-
bler LH, Phelps B, Moss AR. Hepatitis
C virus seroconversion among young

E632

www.painphysicianjournal.com



