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ABSTRACT
Aims To determine the extent to which other opioids are prescribed to patients receiving methadone in Ontario,
Canada. Design Retrospective cohort study. Setting Ontario, Canada from 1 April 2003 to 31 March 2010.
Participants We studied patients aged 15–64 years with publically funded drug coverage who received at least 30
days of continuous methadone maintenance therapy (MMT). Measurements The proportion of patients who
received more than 7 days of a non-methadone opioid during MMT. A secondary analysis examined the extent to which
non-methadone opioids were prescribed by physicians or dispensed by pharmacies not involved in a patient’s MMT.
Findings Among 18 759 patients treated with methadone, 3456 (18.4%) received at least one prescription for
non-methadone opioids of more than 7 days’ duration. In this group, the median number of non-methadone opioid
prescriptions dispensed per year was 11.9 (interquartile range 4.1–25.0). The most frequently prescribed opioids were
codeine and oxycodone. Of the 73 520 non-methadone opioid prescriptions of more than 7 days’ duration, nearly half
(45.8%) originated from non-MMT prescribers and pharmacies. Conclusions Many patients receiving methadone
maintenance therapy in Ontario receive overlapping prescriptions for other opioids, often for extended periods.
The associated prescribing patterns suggest that many such prescriptions may be duplicitous. The prescribing and
dispensing of non-methadone opioids to patients receiving methadone maintenance therapy is likely to be observed
in jurisdictions outside Ontario, Canada.
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INTRODUCTION
Methadone is a long-acting opioid used to treat patients
with opioid dependence [1,2]. In this context, methadone
maintenance therapy (MMT) has been shown to reduce
illicit opioid use, criminal behaviour, human immunodeficiency virus (HIV) risk factors [3] and mortality [4–7].
Consequently, MMT is the most widely used form of
opioid maintenance therapy in the United States, Canada
and elsewhere.
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In many jurisdictions, opioid analgesics prescribing
has increased dramatically over the past two decades,
largely due to the promotion of opioids for the treatment
of chronic non-malignant pain [8]. This has been associated with a marked increase in opioid-related deaths in
North America, particularly deaths involving oxycodone
[9–10]. In most parts of North America, prescription
opioid misuse has supplanted heroin abuse as the most
common indication for MMT [11–14]. Although MMT
reduces mortality among people in treatment compared
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with no treatment, deaths from overdose still occur in
patients receiving methadone [5,15], with a particularly
high risk at the initiation and conclusion of MMT [4].
Moreover, toxicological analysis of methadone-related
deaths reveals the involvement of additional drugs, in a
large variety of cases including non-methadone opioids
[16], suggesting that unsupervised non-methadone
opioid during MMT increases the risk of mortality.
We examined how often individuals receiving MMT
also received prescriptions for more than a week’s supply
of non-methadone opioids, and whether these prescriptions originated from physicians or pharmacies different
from those involved in MMT.

METHODS
Design and data sources
We conducted a population-based cohort study of
methadone recipients in Ontario, Canada. We used the
Ontario Drug Benefit (ODB) database to identify prescription records for methadone and other opioids. This
database contains a detailed record of all prescriptions
issued to Ontario residents aged 65 years of age and
older, as well as younger patients meeting eligibility
criteria for social assistance, including unemployment,
disability, high prescription drug costs relative to net
household income, receipt of home care services and
residence in a long-term care facility. In 2006, 561 091
(7%) of the Ontario population aged between 15 and 64
of (n = 8 300 300) [17]) Ontario residents between the
ages of 15 and 64 were both eligible for ODB coverage
and filled prescriptions. We used the Registered Persons
Database (RPDB) to identify demographic information, the National Ambulatory Care Reporting System
(NACRS) to identify information related to emergency
department visits and the Canadian Institute for Health
Information’s Discharge Abstract Database (DAD) to
identify information related to in-patient hospitalizations. Claims for physicians’ services were obtained
from the Ontario Health Insurance Plan database,
which records all in-patient and out-patient physician
claims in Ontario. This study was approved by the
Research Ethics Board of Sunnybrook Health Sciences
Centre, Toronto.
Study subjects
We identified patients between the ages of 15 and 64
years who received at least 30 days of continuous MMT
over a 7-year period (1 April 2003–31 March 2010). We
focused on this age group because the majority of
patients receiving MMT are younger than 65 years. The
early period of MMT is characterized by dosage titration
to avoid excessive sedation while an adequate dose
© 2011 The Authors, Addiction © 2011 Society for the Study of Addiction

777

of methadone for opioid withdrawal management is
reached [18]. Accordingly, for each patient, we defined a
period of observation, with the initial index date defined
as 30 days following the first methadone prescription. All
analyses were restricted to patients with at least 7 days of
continuous methadone use beyond this date because we
wished to study patients who continued on methadone
monotherapy for at least 1 week after a 30-day dose titration period. We identified continuous use of methadone
from prescription data, allowing no more than 10 days
to elapse between methadone prescriptions. To exclude
methadone prescribed for pain rather than MMT, we
restricted the analysis to liquid formulations because
methadone tablets are specifically reimbursed for the
treatment of pain in Ontario.
We excluded patients with invalid identifying information or missing age or gender variables. Methadonetreated subjects were observed from the index date to the
time of methadone discontinuation (see above), death or
end of the study period (31 March 2010), whichever
occurred first.

Outcomes
The primary outcome was the proportion of methadone
recipients who filled at least one prescription for more
than 7 days of a non-methadone opioid during the observation period. These prescriptions were classified in two
ways. First, we classified by drug (codeine, oxycodone,
morphine, fentanyl, hydromorphone and meperidine). In
this analysis, we considered long-acting oxycodone as a
separate category because previous research indicated
markedly increasing use during the study period [9,19].
Secondly, we categorized drugs based on formulation as
either single-agent long-acting product, single-agent
short-acting product or combination product (e.g. opioid
formulations in combination with other drugs such as
acetaminophen).
To quantify the amount of non-methadone opioids
prescribed, we determined the average daily dose of the
first prescription dispensed during the observation
period, expressed as morphine equivalents. For this
purpose, we determined the daily dose from the total mass
of drug dispensed and the number of days supplied; the
resulting dose was converted to morphine equivalents
using published ratios [8], with fentanyl equivalencies
defined as the mid-point of ranges specified in those
guidelines.
As a secondary analysis, we examined the source of
non-methadone opioid by ascertaining whether they
were issued by any of the patient’s methadoneprescribing physicians, and also whether they were dispensed by any of the pharmacies at which the patient
received methadone.
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Table 1 Baseline characteristics of methadone recipients.a
>7 days of nonmethadone opioids
Variable

(n = 3456)

Age in years, median (IQRb)
Male (n; %)
Johns Hopkins ACGc, n (%)
0–4
5–9
10–14
15–19
20+
Income quintile, n (%)
Missing
1 (low income)
2
3
4
5 (high income)
Number of ED visits in past 1 year,
median (IQRb)
Number of physician visits in past
1 year, median (IQRb)
Duration of methadone treatment in
days, median (IQRb) place near top

40 (32–46)
2066 (59.8%)
40 (1.2%)
372 (10.8%)
1018 (29.5%)
1402 (40.6%)
624 (18.1%)
15 (0.4%)
1383 (40.0%)
828 (24.0%)
557 (16.1%)
421 (12.2%)
252 (7.3%)
1 (0 to 4)
35 (22–56)
308 (124–712)

a
This table describes baseline characteristics for individuals with at least
30 days of continued methadone use who also received at least one nonmethadone opioid prescription of >7 days duration. bIQR: interquartile
range (25th and 75th percentiles). cThe Johns Hopkins adjusted clinical
groups (ACG) system measures the morbidity burden of patient populations based on disease patterns, age and gender [24]. ED: emergency
department.

Statistical analysis
Because our study sample is a census of all patients with
social assistance receiving MMT continuously in a
defined jurisdiction, we used descriptive statistical analyses. For dichotomous and categorical variables, we determined proportions of different groups of patients. For
other variables of at least ordinal quality, we displayed
the median and the inter-quartile range.

RESULTS
During the 7-year study period, we identified 18 759
patients aged 15–64 years who received at least 30 days
of MMT and met our inclusion criteria. We identified
3456 patients (18.4%) who received one or more nonmethadone opioid prescriptions with more than 7 days’
supply. The baseline characteristics of these patients are
presented in Table 1.
The characteristics of non-methadone opioid prescriptions with more than 7 days’ supply are shown in
Table 2. Among the 3456 patients in this group, the
median time from cohort entry to first non-methadone
opioid prescription was 18 days [interquartile range
(IQR) 6–84] (Table 2), indicating use of other opioids
early in the course of MMT. The number of opioid prescriptions dispensed each year was 11.9 (IQR 4.1–25.0),
and 42.8% of those prescriptions (44 450 of 103 831)
were for more than a 7-day supply. As expected, the
most frequently prescribed non-methadone opioids were

Table 2 Characteristics of non-methadone opioid prescriptions.a
Variable
Number of non-methadone opioid prescriptions per year, median (IQR)
Number of non-methadone opioid prescriptions of duration >7 days, per year, median (IQR)
Number of distinct non-methadone opioid drug types co-prescribed, n (%)
Short-acting oxycodone
Codeine
Long-acting oxycodone
Morphine
Hydromorphone
Fentanyl
Meperidine/pethidine
Opioid drug formulations co-prescribed, n (%)
Long-acting single agent formulations
Short-acting single agent formulations
Short-acting combination productsb
Time to first non-methadone opioid prescription (days), median (IQR)c
Average daily dose of first non-methadone opioid prescription (morphine or equivalent), median (IQRd)
Long-acting formulations
Short-acting formulations
Combination formulationsb

n = 3456 patients
11.9 (4.1–25.0)
7.6 (2.1–15.7)
1922 (55.6%)
1532 (44.3%)
1166 (33.7%)
397 (11.5%)
349 (10.1%)
265 (7.7%)
58 (1.7%)
1705 (49.3%)
529 (15.3%)
2623 (75.9%)
18 (6–84)
120 (67.3–240)
60 (22.5–133.3)
25 (15–37.5)

This table describes all non-methadone opioid prescriptions prescribed to individuals who received at least one prescription of >7 days duration.
Combination formulations are opioids in combination with other drugs such as acetaminophen/paracetamol. cTime to first non-methadone opioid
prescription is measured from cohort entry date. dIQR: interquartile range (25th and 75th percentiles).
a
b
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Table 3 Sourcea of non-methadone opioid prescriptions of
duration >7 days.
Non-methadone prescriptionsb
Total number of all non-methadone opioid
prescriptions
Non-MMT physician
Non-MMT pharmacy
Non-MMT prescribing physician and
pharmacy
Patients receiving non-methadone opioidsb
Number of patients receiving methadone
and another opioidc
Any non-MMT physician
Any non-MMT pharmacy
Any non-MMT prescribing physician
and pharmacy

73 520
49 786 (67.7%)
33 990 (46.2%)
33 668 (45.8%)

3 254
3 041 (93.5%)
2 621 (80.5%)
355 (10.9%)

a
This table shows results from two analyses. The first analysis describes
the prescribing and pharmacy source for all prescriptions. The second
analysis describes the prescribing and pharmacy source at the patient
level. bThe total number of prescriptions for non-methadone opioids of
duration 7 days or longer prescribed to patients in methadone maintenance therapy (MMT) programs. cThe sample size is smaller than in
Table 2 because individuals with missing prescriber identification on nonmethadone opioid prescriptions were excluded.

oxycodone and codeine, and half the patients received a
long-acting opioid formulation (n = 1705, 49.3%).
The median daily dose of the first non-methadone
opioid prescription during the observation period was
equivalent to 120 mg of morphine (IQR 67.3–240)
among patients receiving long-acting opioids and 60 mg
(IQR 22.5–13.3) among those receiving short-acting
opioids (Table 2).
Sources of non-methadone opioids
The majority of patients received at least one prescription from a physician (n = 3041, 93.5%) or pharmacy
(n = 2621, 80.5%) not involved in their methadone
therapy (Table 3). One out of every nine patients
(n = 355; 10.9%) obtained at least one non-methadone
opioid prescription from both a physician and pharmacy
that were not involved in their methadone treatment.
Of the 73 520 non-methadone opioid prescriptions
prescribed for more than 7 days’ duration, almost half
(n = 33 668; 45.8%) were obtained from prescribers and
pharmacies not involved with the patients’ methadone
treatment (Table 3).

DISCUSSION
During this 7-year study, we found that approximately
one in five (18.4%) patients treated with methadone
received at least one prescription for a non-methadone
opioid prescription of greater than 7 days’ duration.
Importantly, almost half of all such prescriptions during
© 2011 The Authors, Addiction © 2011 Society for the Study of Addiction
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the study period originated from prescribers and were
obtained from pharmacies not involved with the patient’s
MMT program. Combination therapy of this sort is universally discouraged, and this finding suggests strongly
that many such prescriptions reflect duplicitous drugseeking behavior, either for personal use or for diversion
and financial gain.
Many jurisdictions have seen recent, dramatic
increases in the rates of prescription opioid abuse and
dependence, along with associated increase in mortality
[9,13,19–21]. Consequently, there has been an increase
in the use of MMT, and prescription opioids have
supplanted heroin as the main indication for MMT
[11,12,14]. The co-prescription of methadone with
other opioids is an unsafe practice, and the large quantities of long-acting oxycodone received by MMT subjects in our study are particularly concerning given the
potential for fatal overdose [9]. Previous studies have
described the trend of increased use of opioids other
than heroin as an indication for MMT at time of enrollment [12,14]. To our knowledge, this is the first study to
quantify systematically the co-prescription of opioids
among patients who are participating regularly in MMT
programs.
Some limitations of our work merit emphasis. First,
our prescription data are limited to patients receiving
social assistance, and whether these findings apply to
more affluent patients is unknown. Secondly, if patients
paid cash for opioid prescriptions while covered by
ODB, the prescription would not be captured. This
limitation would underestimate the extent of opioid
co-prescription.
Our findings indicate that co-prescription of other
opioids with methadone is common despite current practice guidelines for drug monitoring during MMT. This
problem could be mitigated largely by real-time access to
prescription data for both physicians and pharmacists
prior to writing and filling prescriptions, which exists currently in only a few jurisdictions in Canada, the United
States and elsewhere [22,23]. Without preventive measures, the safety and effectiveness of MMT programs is
undermined by the diversion of prescription opioids by
individuals enrolled in MMT.
In summary, we found that a substantial number
of subjects receiving MMT were dispensed large quantities of non-methadone opioids, and that many
such prescriptions originated from physicians and
pharmacies not involved in the patient’s MMT, a finding that suggests purposeful drug-seeking behavior
and subversion of accepted MMT guidelines. The corollary of these findings is that comprehensive, realtime access to prescription claims data may curtail the
extent to which other opioids are co-prescribed with
methadone.
Addiction, 107, 776–780

780

Paul Kurdyak et al.

Declarations of interest
This study was supported by a grant from the Ontario
Ministry of Health and Long-Term Care (MOHLTC) Drug
Innovation Fund, and by the Institute for Clinical Evaluative Sciences (ICES), a non-profit research institute
sponsored by the Ontario MOHLTC. The opinions, results
and conclusions reported in this paper are those of the
authors and are independent from the funding sources.
No endorsement by ICES or the Ontario MOHLTC is
intended or should be inferred. Dr Mamdani has participated as an Advisory Board member for Hoffman
Laroche, GlaxoSmithKline, Pfizer, Novartis, Eli Lilly,
AstraZeneca, Boehringer Ingelheim and Novo Nordisk.
None of the other authors have conflicts to declare.

10.

11.

12.

13.
14.

Acknowledgements
We thank Brogan Inc., Ottawa for use of their Drug
Product and Therapeutic Class Database.

15.

References

16.

1. Mattick R. P., Breen C., Kimber J., Davoli M. Methadone
maintenance therapy versus no opioid replacement therapy
for opioid dependence. Cochrane Database Syst Rev 2009; 3:
CD002209.
2. Faggiano F., Vigna-Taglianti F., Versino E., Lemma P. Methadone maintenance at different dosages for opioid dependence. Cochrane Database Syst Rev 2003; 3: CD002208.
3. Marsch L. A. The efficacy of methadone maintenance interventions in reducing illicit opiate use, HIV risk behavior and
criminality: a meta-analysis. Addiction 1998; 93: 515–32.
4. Cornish R., Macleod J., Strang J., Vickerman P., Hickman M.
Risk of death during and after opiate substitution treatment
in primary care: prospective observational study in UK
General Practice Research Database. BMJ 2010; 341:
c5475.
5. Degenhardt L., Randall D., Hall W., Law M., Butler T., Burns
L. Mortality among clients of a state-wide opioid pharmacotherapy program over 20 years: risk factors and lives
saved. Drug Alcohol Depend 2009; 105: 9–15.
6. Gibson A., Degenhardt L., Mattick R. P., Ali R., White J.,
O’Brien S. Exposure to opioid maintenance treatment
reduces long-term mortality. Addiction 2008; 103: 462–8.
7. Kimber J., Copeland L., Hickman M., Macleod J., McKenzie J.,
De Angelis D. et al. Survival and cessation in injecting drug
users: prospective observational study of outcomes and
effect of opiate substitution treatment. BMJ 2010; 341:
c3172.
8. National Opioid Use Guideline Group (NOUGG). Canadian
Guideline for Safe and Effective Use of Opioids for Chronic NonCancer Pain: Part B—Recommendations for Practice. 2010;
(Part B). National Opioid Use Guideline Group (NOUGG).
Available
at:
http://nationalpaincentre.mcmaster.ca/
opioid/documents.html (accessed 26 August 2011)
(Archived by WebCite® at http://www.webcitation.org/
61EECFyDc).
9. Dhalla I. A., Mamdani M. M., Sivilotti M. L., Kopp A.,
Qureshi O., Juurlink D. N. Prescribing of opioid analgesics

© 2011 The Authors, Addiction © 2011 Society for the Study of Addiction

17.

18.

19.

20.
21.

22.

23.

24.

and related mortality before and after the introduction of
long-acting oxycodone. Can Med Assoc J 2009; 181: 891–6.
Warner M., Chen L. H., Makuc D. M. Increase in Fatal Poisonings Involving Opioid Analgesics in the United States, 1999–
2006. Hyattsville, MD: National Center for Health Statistics;
2009.
Fischer B., Nakamura N., Rush B., Rehm J., Urbanoski K.
Changes in and characteristics of admissions to treatment
related to problematic prescription opioid use in Ontario,
2004–2009. Drug Alcohol Depend 2010; 109: 257–60.
Brands B., Blake J., Sproule B., Gourlay D., Busto U. Prescription opioid abuse in patients presenting for methadone
maintenance treatment. Drug Alcohol Depend 2004; 73:
199–207.
Silversides A. Ontario takes aim at painkiller abuse. CMAJ
2009; 181: E141–2.
Rosenblum A., Parrino M., Schnoll S. H., Fong C., Maxwell
C., Cleland C. M. et al. Presciption opioid abuse among
enrollees into methadone maintenance treatment. Drug
Alcohol Depend 2007; 90: 64–71.
Clausen T., Waal H., Thoresen M., Gossop M. Mortality
among opiate users: opioid maintenance therapy, age and
causes of death. Addiction 2009; 104: 1356–62.
Shields L. B., Hunsaker J. C., Corey T. S., Ward M. K., Stewart
D. Methadone toxicity fatalities: a review of medical examiner cases in a large metropolitan area. J Forensic Sci 2007;
52: 1389–95.
Statistics Canada. Age and Sex, 2006 Counts for Both
Sexes, for Canada, Provinces and Territories. Statistics Canada.
2010. Available at: http://www12.statcan.ca/censusrecensement/2006/dp-pd/hlt/97-551/pages/page.cfm?
Lang=E&Geo=PR&Code=01&Table=1&Data=Count&
Sex=1&StartRec=1&Sort=2&Display=Page (accessed 26
August 2011) (Archived by WebCite® at http://www.
webcitation.org/61EHuyacO).
College of Physicians and Surgeons of Ontario. Methadone
Maintenance Guidelines, 4th Edition. 2011. Available at:
http://www.cpso.on.ca/policies/guidelines/default.aspx?
id=1984 (accessed 4 February 2011) (Archived by
WebCite® at http://www.webcitation.org/61epyzOAI).
Gomes T., Juurlink D. N., Dhalla I. A., Mailis-Gagnon A.,
Paterson J. M., Mamdami M. M. Trends in opioid use and
dosing among socio-economically disadvantaged patients.
Open Med 2011; 5: E13–22.
Kung H. C., Hoyert D. L., Xu J., Murphy S. L. Deaths: final
data for 2005. Natl Vital Stat Rep 2008; 56: 1–120.
Rintoul A. C., Dobbin M. D., Drummer O. H., Ozanne-Smith
J. Increasing deaths involving oxycodone, Victoria, Australia, 2000–09. Inj Prev 2011; 17: 254–9.
El-Aneed A., Alaghehbandan R., Gladney N., Collins K.,
Macdonald D., Fischer B. Prescription drug abuse and
methods of diversion: the potential role of a pharmacy
network. J Subst Use 2009; 14: 75–83.
Katz N., Houle B., Fernandez K. C., Kreiner P., Thomas C. P.,
Kim M. et al. Update on prescription monitoring in clinical
practice: a survey study of prescription monitoring program
administrators. Pain Med 2008; 9: 587–94.
Johns Hopkins University. The Johns Hopkins ACG System.
2010. Available at: http://www.acg.jhsph.org/index.php?
option=com_content&view=article&id=46&Itemid=366
(accessed 26 August 2011) (Archived by WebCite® at
http://www.webcitation.org/61EG0yhoa).

Addiction, 107, 776–780

This document is a scanned copy of a printed document. No warranty is given about the accuracy of the copy.
Users should refer to the original published version of the material.

