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Abstract
Background: Prescription opioid analgesic (POA) utilization has steeply increased globally, yet is far higher in
established market economies than elsewhere. Canada features the world’s second-highest POA consumption rates.
Following increases in POA-related harm, several POA control interventions have been implemented since 2010.
Methods: We examined trends and patterns in POA dispensing in Canada by province for 2005–2012, including a
focus on the potential effects of interventions. Data on annual dispensing of individual POA formulations –
categorized into ‘weak opioids’ and ‘strong opioids’ – from a representative sub-sample of 5,700 retail pharmacies
across Canada (from IMS Brogan’s Compuscript) were converted into Defined Daily Doses (DDD), and examined
intra- and inter-provincially as well as for Canada (total).
Results: Total POA dispensing – driven by strong opioids – increased across Canada until 2011; four provinces
indicated decreases in strong opioid dispensing; seven provinces indicated decreases specifically in oxycodone
dispensing, 2011–2012. The dispensing ratio weak/strong opioids decreased substantively. Major inter-provincial
differences in POA dispensing levels and qualitative patterns of POA formulations dispensed persisted. Previous
increasing trends in POA dispensing were reversed in select provinces 2011–2012, coinciding with POA-related
interventions.
Conclusions: Further examinations regarding the sustained nature, drivers and consequences of the recent trend
changes in POA dispensing – including possible ‘substitution effects’ for oxycodone reductions – are needed.
Keywords: Prescription opioids, Oxycodone, Health policy, Canada, Population health

Background
The global utilization of prescription opioid analgesics
(POAs) – principal medications for pain care – has
sharply increased in recent years. For example, the production of morphine doubled 1992–2011, and the production of oxycodone tripled 2002–2011 [1]. However,
the global distribution of POA utilization is highly inequitable [2,3]. About 90% of all POAs are consumed in
established market economies (EMEs), and >80% of the
world’s population – mainly in low or middle income
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countries – have no or inadequate access to POAs, even
though they have most of the world’s cancer and HIV
patients [3]. Even within EMEs, North America – i.e.,
the United States [51,081 Defined Daily Doses per
1,000,000 population (DDD) in 2009–11], and Canada
[28,731 DDD] – features far higher rates of POA
utilization than any other global region [1,4]. For comparison, North America’s POA consumption rates are
more than double those of the European Union or the
Australia/New Zealand regions, and hundreds of times
those of China or India. The disproportionately high
POA use levels in North America have been explained
by a multiplicity of drivers, including a strong focus on
pharmacotherapeutic interventions, laxer regulatory
frameworks, aggressive pharmaceutical advertising and
commodification of health care, together contributing to
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an environment of medical care where pharmaceutical
interventions are commonly privileged by providers and
desired by patients over other interventions [5-8].
The high and rising POA use rates specifically in
Canada – similar to the US – have been paralleled by
substantive levels of POA-related morbidity and mortality [4]. In Ontario, some 6% of adults, and 15% of highschool students reported non-medical POA use in 2010/
2011; POA-related substance use treatment admissions
more than doubled, and POA-related overdose deaths
more than tripled since 2002 [4,9-13]. Levels of POA
availability have been shown to be strongly correlated
with levels of POA-related morbidity and mortality,
hence constituting a principal driver for POA-related
harm on a population level [10,14-17].
A recent examination of POA dispensing – an imperfect yet measurable and best available indicator of POA
consumption on a population level - in Canada in
2005–2010 found that [18]: 1) Most provinces featured
increases in overall POA use levels; 2) increases were
predominantly driven by increases in strong (versus
weak, i.e. non-codeine versus codeine-based POA formulations) POA use; 3) there were considerable quantitative (i.e., overall POA use levels) and qualitative (i.e.,
individual POA types used) inter-provincial differences;
in most provinces, oxycodone (e.g., Oxycontin®) constituted the most commonly consumed single ‘strong
opioid’ formulation, and most strongly contributed to
POA use increases.
Beginning in 2010, rising POA use and harm levels in
Canada began to receive increasing attention from key
policy, professional and mass media entities; many of
these focused on Oxycontin®, associated with a large
proportion of POA-related harm [4,11,19]. For example,
the Ontario College of Physicians and Surgeons’ report
‘Avoiding Abuse, Achieving a Balance: Tackling the
Opioid Public Health Crisis’ (2010) presented recommendations to reduce POA misuse and diversion; a
multi-disciplinary workgroup launched the ‘Canadian
Guidelines for Safe and Effective Use of Opioids for
Chronic Non-Cancer Pain’ (2010); a high-profile coroners’ inquest into a series of POA-related deaths in Ontario (2011) made recommendations for improved POA
controls; and the government of Ontario’s ‘Narcotics Expert Advisory Panel’ (2011) conveyed recommendations
towards reduced POA-related misuse and harm [20-23].
These included, as a key policy measure, the delisting of
Oxycontin® (together with its successor product, OxyNeo®), the principally common oxycodone formulation,
from Ontario’s provincial drug formulary as of March
2012; this measure was replicated by the majority of
other but not all provinces (e.g., Alberta) [23-25]. ‘Delisting’ meant that provincially funded drug plans (e.g.,
covering individuals receiving public welfare, disability
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or seniors’ benefits; the Ontario Drug Benefit (ODB)
plan covers about 20% of the Ontario population) would
not pay for these oxycodone formulations any longer, although these may still be prescribed to patients with private drug plans and/or paying out of pocket. In addition,
key media outlets ran numerous prominent feature reports on increases in POA utilization, harm and policy
challenges in Canada in this period [26-30].
The objective of this study was to provide an update
of POA dispensing trends and patterns, by province, for
the period 2005–2012, with specific consideration of recent POA-focused interventions in Canada.

Methods
The present analyses are based on data for dispensing of
POAs from retail pharmacies in Canada (meaning here:
the total of the ten provinces, not including territories)
for the period January 2005 to December 2012, obtained
from the IMS Brogan’s (IMSB’s) Canadian CompuScript
Audit [31]. It is estimated that about 80% – i.e., the large
majority – of the total of POAs are dispensed by way of
retail pharmacies (other main routes include hospital- or
emergency care-based dispensing which are not captured in these data) [18]. The IMSB’s CompuScript panel
is drawn from a representative and stratified base sample
of 5,700 retail pharmacies (representing about twothirds of the total of retail pharmacies) across Canada,
from which a continuously refreshed sub-sample of 65%
are providing pharmaceutical dispensing data on a
monthly basis [31,32]. Following quality control checks,
IMSB projects the sample data to the universe of pharmacies by province; the sampling error is estimated to
be 3%–5%. Given the sampling approach described, the
level of representativeness of IMSB data for the actual
total of POAs dispensed by retail pharmacies in Canada
is considered high.
Monthly dispensing data on all POA types were aggregated to the yearly data. Methadone was excluded from
the analyses since it is primarily used for addiction (i.e.,
opioid maintenance) treatment, and only in less common instances for pain treatment; this results in irregular dispensing patterns, as a substantial proportion of
methadone is dispensed not by retail pharmacies, and
therefore non-comparable data with other POs for the
purposes of the present study. Data on the different
POA types dispensed in Canada during the study period
were converted to DDD values – the assumed average
maintenance dose per day for a drug used for its main
indication for an average adult – according to the World
Health Organization’s (WHO) Anatomical Therapeutic
Chemical (ATC) classification and DDD measurement
methodology [33,34]. Furthermore, based on the WHO’s
pain ladder, codeine and its combination products
were defined as ‘weak opioids' , whereas hydrocodone,
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hydromorphone, oxycodone, fentanyl, meperidine, and
morphine formulations were defined as ‘strong opioids’
for the purpose of combination analysis [35]. On this
basis, and applying corresponding provincial population
estimates from Statistics Canada [36], the annual dispensing rates for each PO, as well as for ‘weak POs’ and
‘strong POs’ were calculated for each province, as well as
the Canada total, as the number of DDDs per 1000
population/day, and compared inter-jurisdictionally and
over-time. As an additional indicator, we calculated the
annual provincial ratios of dispensing of weak POs/
strong POs for the years 2005 and 2012 each. Changes
in the ratios (10 pairs) were tested for significance by
McNemar test.

Results
Throughout each year of the study period, Alberta featured the highest, and Quebec had the lowest total POA
dispensing levels; there was a greater than 3-fold difference in annual total POA dispensing between these two
provinces. In all but one province (Ontario), annual total
POA dispensing (i.e., weak and strong POAs combined)
increased from 2005 to 2012; four provinces (BC, AB,
SK, ON; see Table 1 for list of provinces’ full names)
indicated a decrease in overall POA dispensing levels
in 2011–2012. While strong POA dispensing increased
substantively in each province between 2005 and 2011,
four provinces (BC, AB, MN, ON) indicated decreases
in 2011–2012. Dispensing of oxycodone formulations –
as a specific sub-group of strong opioids – increased in
all provinces 2005–2011, yet decreased in seven provinces 2011–2012. Weak opioid dispensing remained
overall levelled – except for Manitoba, which featured
substantive increases – in most provinces 2005–2012.

The ratio of weak/strong POA dispensing decreased for
each province between the years 2005 and 2012; while
this ratio was 1 or greater for all provinces in 2005, it
was 1 or smaller for half the provinces in 2012. These
changes overall approached but did not reach statistical
significance (exact McNemar’s test p-value: 0.0625).
Figures 1 and 2 focusing on individual (strong) POA
formulations and comparing the years 2005 to 2012, fentanyl dispensing increased in all provinces, and was
highest in Ontario (both years), and lowest in Prince
Edward Island (2005) and Newfoundland (2012). Hydrocodone dispensing decreased in most provinces, yet
was far higher in Ontario than any other province (both
years), and lowest in Manitoba (2005) and Alberta (2012).
Hydromorphone dispensing consistently increased in all
provinces, and was highest in Nova Scotia and lowest in
Newfoundland (both years, respectively). Meperidine dispensing decreased in the majority of provinces, and was
highest in Newfoundland and lowest in Manitoba (both
years). Morphine dispensing increased and decreased in
about half of the provinces, respectively, and was highest
in British Columbia (2005) and Newfoundland (2012), and
lowest in Quebec (both years). Oxycodone dispensing was
highest in Ontario (both years) and lowest in Quebec
(2005) and Nova Scotia (2012; for over-time dispensing
trends for oxycodone see above).

Discussion
First, our analyses extend observations about key patterns and trends in POA dispensing in Canada observed
in earlier examinations [18]. Concretely, POA dispensing
levels substantively increased in the study period, except
for notable decreases between 2011 and 2012 (see
also below). The observed previous increases in POA

Table 1 Annual change rates and ratios for opioid dispensing in Canada, by province and for Canada (total), 2005–2011
Change rate (%) in dispensing
Strong opioids
Province

Weak opioids

Opioid dispensing ratio
Oxycodone

Weak/Strong

2005-2011

2011-2012

2005-2011

2011-2012

2005-2011

2011-2012

2005

2012

British Columbia (BC)

+48.5

−2.0

−3.8

−1.6

+135.0

−9.0

2.7

1.8

Alberta (AB)

+29.3

−3.9

−0.4

+1.7

+64.7

−9.7

2.8

2.2

Saskatchewan (SK)

+98.7

+1.2

+26.2

−3.4

+88.2

−18.1

1.5

0.9

Manitoba (MN)

+98.2

−2.9

+37.4

+3.0

+118.2

−11.5

4.2

3.1

Ontario (ON)

+39.5

−15.2

−12.3

−7.7

+75.2

−24.4

1.4

0.9

Quebec (QC)

+45.4

+2.9

−5.4

−2.2

+88.5

+0.6

1.0

0.6

New Brunswick (NB)

+39.0

+1.2

−0.7

+0.1

+56.9

−8.4

1.5

1.1

Nova Scotia (NS)

+43.5

+2.7

−4.6

−2.6

+29.1

−9.7

1.3

0.8

Prince Edward Island (PE)

+62.8

+6.0

−3.8

−3.2

+98.4

+2.1

1.8

1.0

Newfoundland (NL)

+71.8

+5.2

−1.3

+5.0

+93.3

+2.0

2.5

1.5

Canada (CA)

+43.4

−7.9

−3.3

−2.8

+80.4

−17.2

1.7

1.2

Annual change rates for ‘strong opioid’, ‘weak opioid’ and ‘oxycodone’ dispensing (2005–2011 and 2011–2012) and annual dispensing ratios weak/strong opioids
(2005 and 2012), by province and Canada total.
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Figure 1 Annual opioid dispensing (not including methadone) in Canada, 2005–2012. Annual opioid dispensing (not including methadone),
by weak opioids and strong opioids, in DDD/1000 population/day by province and Canada total, 2005–2012. Bars are chronological for years
2005–2012. For full names of provinces, see Table 1. CA represents Canada (total).

utilization had been driven largely by increases in ‘strong
opioids’ dispensing; consequently, half of the provinces
(in DDDs) dispensed more ‘strong opioids’ than ‘weak
opioids’ in 2012. Furthermore, considerable inter-provincial
heterogeneity between the provinces regarding quantities
and types of individual POs dispensed continued, including
the remarkably substantive (i.e., three-fold) differences in
POA dispensing levels between the highest (Alberta) and
lowest (Quebec) province. It may be assumed that – similar
to explanations of differences in POA utilization on international levels – the inter-provincial quantitative and qualitative differences in POA utilization observed in Canada
are a result of a multitude of factors, including key differences in drug regulation or formularies, monitoring and especially reimbursement schemes (all of which are set
independently on provincial levels) as well as details of
medical culture and practice [6,37-39]. Our observations
are set in the context of Canada where utilization levels of
other key psychotropic drugs (e.g., benzodiazepines, antidepressants) have also substantively increased in recent

years (e.g., 1998–2007), yet also display considerable interprovincial differences in levels (e.g., up to two-fold) [40].
While global increases in POA utilization have been rationalized with urgent needs to improve health care, especially
for chronic pain, it remains unclear whether Canada is
home to higher levels of pain or addresses pain more effectively than comparable nations with substantially lower
POA utilization levels; this question continues to be preeminent given the mixed evidence on the efficacy of POAs
in the treatment of pain [2,41-44].
Notable changes in POA dispensing trends in Canada,
however, occurred between 2011 and 2012, when overall
POA – and specifically ‘strong opioid’ – dispensing suddenly decreased in several provinces. The largest proportion of these reductions (>80%) related to reductions in
oxycodone dispensing – the POA formulations that had
constituted the largest share of ‘strong opioid’ dispensing to date and has been associated with a disproportionate amount of POA-related harm in most provinces
[4,18,19]. Reductions in oxycodone dispensing (24% in
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Fentanyl

Hydrocodone
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2012
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2.0
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2005
2006
2007
2008
2009
2010
2011
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1.0

0.5
0.02

0.00
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2

0.2

0
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NB
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NL

2005
2006
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2008
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2010
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0.8
DDD/1000 population/day

2005
2006
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2008
2009
2010
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8
DDD/1000 population/day

QC

Meperidine

10

CA

BC

AB

SK

MN

Morphine

ON

QC

NB

NS

PE

NL

CA

Oxycodone

2005
2006
2007
2008
2009
2010
2011
2012

3

2

1

7

2005
2006
2007
2008
2009
2010
2011
2012

6
DDD/1000 population/day

4

DDD/1000 population/day

ON

5

4

3

2

1

0

0
BC

AB

SK

MN

ON

QC

NB

NS

PE

NL

CA

BC

AB

SK

MN

ON

QC

NB

NS
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NL
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Figure 2 Annual dispensing of select strong opioids in Canada, 2005–2012. Annual dispensing of select strong opioids, in DDD per 1000
population/day, by province and Canada total, 2005–2012. Bars are chronological for years 2005–2012. For names of provinces, see Table 1. CA
represents Canada (total).
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2011–2012) were largest in Ontario – the province with
the previously highest oxycodone utilization levels in
Canada – where total POA dispensing in 2012 was consequently reversed to below-2005 levels [18]. These
trend-reversing developments in POA dispensing occurred following – and are likely related to – a variety of
recent interventions aiming at improved POA use regulation and control, most prominently including the
‘delisting’ of Oxycontin® (effective March 2012) from the
majority of provincial drug formularies [23-25]. Notably,
reductions in oxycodone dispensing were not observed
in several of the jurisdictions where Oxycontin® was also
delisted, yet equally occurred in a province (Alberta)
where delisting did not occur. Also given that the
present study period captured only a small timeframe
(<1 year) following the delisting of Oxycontin®, it remains to be evaluated what further trends and possible
changes in POA utilization may follow the above interventions, yet also what factors may be behind the interprovincially varying trends in oxycodone use from 2011
onward.
While a large proportion of recent policy and media
attention regarding POA use and harm in Canada has
focused on Oxycontin® and its delisting, this perspective
may be unduly narrow and limited, as several other factors could have contributed to the reductions in ‘strong
opioid’ dispensing. For example, the extensive media attention on POA related harm, the new National Opioid
Guidelines, or widely publicized coroners’ investigations
into PO-related overprescribing and deaths (e.g., in
Ontario) could have all resulted in more cautious or restrained POA prescribing by physicians [12,21,45]. While
none of the above cited events technically forced reductions in POA prescribing, these could have entailed an
overall ‘chilling effect’ described in other contexts, making physicians more hesitant or unwilling to prescribe
POAs [46-48]. Dasgupta et al. examined the levels and
potential impact of media reporting on POA abuse and
found a positive correlation [45]; however, in the distinct
context of the present study, the impact of media reporting may have contributed to lesser levels of POA
prescribing.
Importantly, however, we also observed increases in
select other ‘strong opioids’ – specifically, fentanyl and
hydromorphone – in most provinces occurring in parallel to the decreases in oxycodone dispensing. These
developments could point to a possible (partial) ‘substitution effect’, i.e. that other ‘strong opioids’ were increasingly prescribed where oxycodone utilization has been
reduced, as possible development raised as a concern
when the broad-based Oxycontin® delisting occurred
[24,25,49]. ‘Substitution effects’ have been described for
both POAs and non-POA psychotropic medications subsequent to the implementation of tighter regulatory
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controls or monitoring, entailing shifts in both utilization
and harm (e.g., in morbidity or mortality) [50-52].
As a limitation of these analyses, community (i.e., retail pharmacy) dispensing accounts only for a part (yet
the large majority) of POA dispensing in Canada; in
addition, dispensing amounts do not necessarily equate
consumption data yet are a best available and closest
measurable proxy indicator of POA consumption.

Conclusions
In sum, both the key drivers behind, yet especially various key consequences of the observed recent changes in
POA dispensing in Canada, need to be systematically
evaluated from both clinical and population health perspectives, also given the strong evidence that POA
dispensing levels are closely associated with levels of
key harm (e.g., non-medical prescription opioid use
(NMPOU) morbidity, mortality) indicators [14-16,53].
For example, recent data have found a significant reduction in non-medical POA use in the general Ontario
adult population, which may be related to recent reductions in overall POA availability [54]. At the same time,
we note the observed key changes in POA dispensing
levels occurred prior to the launch of a Canadian ‘National Prescription Drug Use Strategy’ – a package of
recommendations and measures aimed at the prevention, surveillance, treatment and enforcement of POArelated problems assembled by various governmental
agencies and non-governmental stakeholders – in 2013
[55]. While the implementation and potential effects of
these proposed measures remain to be assessed, they
could not have had any impact on the data presented
here, as the study period ended before these interventions were announced or implemented.
Abbreviations
AB: Alberta; BC: British Columbia; CA: Canada; CCSA: Canadian Centre on
Substance Abuse; DDD: Defined Daily Doses; EMEs: Established market
economies; IMSB: IMS Brogan; MN: Manitoba; NB: New Brunswick;
NL: Newfoundland; NMPOU: Non-medical prescription opioid use; NS: Nova
Scotia; ON: Ontario; PE: Prince Edward Island; POA: Prescription opioid
analgesic; QC: Quebec; SK: Saskatchewan; WHO’s ATC: World Health
Organization’s Anatomical Therapeutic Chemical.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
BF and JR designed the study; WJ carried out the statistical analyses. All
authors interpreted the results. BF led the writing, to which all authors
actively contributed. All authors read and approved the final manuscript.
Authors’ information
BF, PhD, is Professor and CIHR/PHAC Chair in Applied Public Health in the
Faculty of Health Sciences and the School of Criminology, as well as Director
of the Centre for Applied Research in Mental Health and Addictions
(CARMHA) at Simon Fraser University, Vancouver; he is also a Senior Scientist
in Social and Epidemiological Research, Centre for Addiction and Mental
Health (CAMH), Toronto, and Professor (status) in the Department of
Psychiatry, University of Toronto. His main research foci include the

Fischer et al. BMC Health Services Research 2014, 14:90
http://www.biomedcentral.com/1472-6963/14/90

epidemiology and harms of and interventions for illicit and prescription drug
misuse.
WJ, MSc, is a Research Associate and Adjunct Professor at CARMHA, Faculty
of Health Sciences, Simon Fraser University. He has also worked with the
Hospital Planning and Development Department of the Greater Vancouver
Regional Hospital District and the University of British Columbia. He has
served as a design and statistical analysis consultant to numerous research
projects in the mental health and substance use fields; his current research
activities include pharmaco-epidemiological analyses of treatment patterns
of mental and substance abuse disorders in the general population of British
Columbia, Canada.
JR, PhD, is Professor and Inaugural Chair, Addiction Policy, Dalla Lana School
of Public Health, University of Toronto, as well as Director, Social and
Epidemiological Research (SER) Department, Centre for Addiction and Mental
Health (CAMH), Toronto; he is also the Head of the Epidemiological Research
Unit, Clinical Psychology and Psychotherapy, at the Dresden University of
Technology in Dresden, Germany. His main research foci include global
alcohol and prescription opioid use and harm epidemiology; burden of
disease and evaluation of interventions and policy for substance use.
Acknowledgements
POA dispensing estimations data used in the present study were provided
by IMS Brogan. The authors acknowledge Ms. Chantal Burnett’s skilled
assistance in the preparation of this manuscript. BF and JR acknowledge
several Canadian Institutes of Health Research (CIHR) grants (specifically
SAF-94814 and GIR-109852). BF also acknowledges salary and research
support from a CIHR/PHAC Applied Public Health Research Chair. The
funding bodies had no role in the design, collection, analysis and
interpretation of data; in the writing of the manuscript; or in the decision
to submit the manuscript for publication.
Author details
Centre for Applied Research in Mental Health and Addiction (CARMHA),
Faculty of Health Sciences, Simon Fraser University, Vancouver, Canada.
2
Social and Epidemiological Research, Centre for Addiction and Mental
Health (CAMH), Toronto, Canada. 3Department of Psychiatry, University of
Toronto, Toronto, Canada. 4Dalla Lana School of Population Health,
University of Toronto, Toronto, Canada. 5Technische Universität, Dresden,
Germany.
1

Received: 3 October 2013 Accepted: 21 February 2014
Published: 26 February 2014
References
1. International Narcotics Control Board (INCB): Narcotic Drugs Technical Report:
Estimated World Requirements for 2013 – Statistics for 2011. New York, NY:
United Nations; 2013.
2. Brennan F, Carr DB, Cousins M: Pain management: a fundamental human
right. Anesth Analg 2007, 105(1):205–221.
3. Lohman D, Schleifer R, Amon JJ: Access to pain treatment as a human
right. BMC Med 2010, 8:8.
4. Fischer B, Argento E: Prescription opioid related misuse, harms,
diversion and interventions in Canada: a review. Pain Physician 2012,
15(3 Suppl):ES191–ES203.
5. Fischer B, Keates A, Bühringer G, Reimer J, Rehm J: Prescription opioid
misuse: Why so markedly higher in North America compared to the rest
of the world? Addiction 2014, 109(2):177–181.
6. Galvez R: Variable use of opioid pharmacotherapy for chronic noncancer
pain in Europe: causes and consequences. J Pain Palliat Care
Pharmacother 2009, 23(4):346–356.
7. Seya M, Gelders S, Achara OU, Milani B, Scholten WK: A first comparison
between the consumption of and the need for opioid analgesics at
country, regional, and global levels. J Pain Palliat Care Pharmacother 2011,
25(1):6–18.
8. Van Zee A: The promotion and marketing of OxyContin: commercial
triumph, public health tragedy. Am J Public Health 2009, 99(2):221–227.
9. Fischer B, Ialomiteanu A, Boak A, Adlaf E, Rehm J, Mann R: Prevalence and
Key covariates of non-medical prescription opioid Use among the
general secondary student and adult populations in Ontario, Canada.
Drug Alcohol Rev 2013, 32(3):276–287.

Page 7 of 8

10. Fischer B, Nakamura N, Urbanoski K, Rush B, Rehm J: Correlations between
population levels of prescription opioid use and prescription opioidrelated substance use treatment admissions in the USA and Canada
since 2001. Public Health 2012, 126(9):749–751.
11. Dhalla IA, Mamdani MM, Sivilotti ML, Kopp A, Qureshi O, Juurlink DN:
Prescribing of opioid analgesics and related mortality before and after
the introduction of long-acting oxycodone. CMAJ 2009, 181(12):891–896.
12. Office of the Chief Coroner of Ontario: Office of the Chief Coroner Report for
2009–2011. Toronto, ON: Ministry of Community Safety and Correctional
Services; 2012.
13. Drug and Alcohol Treatment Information System (DATIS): Substance Abuse
Statistical Tables: Fiscal Year 2007/2008 to Fiscal Year 2011/2012. Toronto, ON:
Centre for Addiction & Mental Health; 2012.
14. Fischer B, Jones W, Rehm J: High correlations between levels of
consumption and mortality related to strong prescription opioid
analgesics in British Columbia and Ontario, 2005–2009.
Pharmacoepidemiol Drug Saf 2013, 22(4):438–442.
15. Wisniewski AM, Purdy CH, Blondell RD: The epidemiologic association
between opioid prescribing, non-medical use, and emergency
department visits. J Addict Dis 2008, 27(1):1–11.
16. Dasgupta N, Kramer ED, Zalman MA, Carino S, Smith MY, Haddox JD, Wright C:
Association between non-medical and prescriptive usage of opioids.
Drug Alcohol Depend 2006, 82(2):135–142.
17. Dhalla IA, Mamdani MM, Gomes T, Juurlink DN: Clustering of opioid prescribing
and opioid-related mortality among family physicians in Ontario. Can Fam
Physician 2011, 57(3):e92–e96.
18. Fischer B, Jones W, Krahn M, Rehm J: Differences and over-time changes
in levels of prescription opioid analgesic dispensing from retail pharmacies
in Canada, 2005–2010. Pharmacoepidemiol Drug Saf 2011, 20(12):1269–1277.
19. Madadi P, Hildebrandt D, Lauwers AE, Koren G: Characteristics of opioidusers whose death was related to opioid-toxicity: a population-based
study in Ontario, Canada. PLoS One 2013, 8(4):e60600.
20. Abuse A: Achieving a Balance: Tackling the Opioid Public Health Crisis.
Toronto: College of Physicians and Surgeons of Ontario; 2010.
21. Canadian Guidelines for Safe and Effective Use of Opioids for Chronic NonCancer Pain. Hamilton: National Opioid Use Guideline Group (NOUGG); 2010.
22. Silversides A: Inquest jury seeks to take prescription opioids off Ontario’s
streets. BMJ 2011, 343:d4371.
23. Expert Working Group on Narcotic Addiction: The Way Forward: Stewardship
for Prescription Narcotics in Ontario. Ontario: Ontario Ministry of Health and
Long-Term Care; 2012.
24. Fischer B, Keates A: ‘Opioid drought’, Canadian-style? Potential implications
of the ‘natural experiment’ of delisting oxycontin in Canada. Int J Drug
Policy 2012, 23(6):495–497.
25. Weeks C: OxyContin delisting not the answer to opioid addiction,
experts say. [http://www.theglobeandmail.com/life/health-and-fitness/
health/conditions/oxycontin-delisting-not-the-answer-to-opioid-addictionexperts-say/article548948/]
26. CBC: The Fifth Estate: Time bomb. [http://www.cbc.ca/player/Shows/Shows/
the+fifth+estate/Season+37/ID/2237145419/]
27. Blackwell T: Canada’s deadly love affair with painkillers. [http://news.
nationalpost.com/2011/11/14/canadas-deadly-love-affair-with-painkillers/]
28. Mehler-Paperny A: Ontario slow to act on prescription drug reforms,
doctors charge. [http://www.theglobeandmail.com/life/health-and-fitness/
ontario-slow-to-act-on-prescription-drug-reforms-doctors-charge/
article547507/]
29. CTV: W5: Prescription for tragedy. [http://www.ctvnews.ca/w5/w5producer-stephanie-kampf-undercover-1.994042]
30. Whelan E, Asbridge M, Haydt S: Representations of OxyContin in North
American newspapers and medical journals. Pain Res Manag 2011,
16(4):252–258.
31. IMS Brogan (IMSB): IMSB Canadian compuscript audit. [http://www.
imsbrogancapabilities.com/]
32. Canadian Compuscript. Montreal: IMS Brogan; 2013.
33. WHO Collaborating Centre for Drug Statistics Methodology: ATC/DDD index.
[http://www.whocc.no/atc_ddd_index/]
34. WHO Collaborating Centre for Drug Statistics Methodology: Definition and
general considerations. [http://www.whocc.no/ddd/
definition_and_general_considera/]
35. World Health Organization (WHO): WHO’s Pain ladder. [http://www.who.
int/cancer/palliative/painladder/en/]

Fischer et al. BMC Health Services Research 2014, 14:90
http://www.biomedcentral.com/1472-6963/14/90

36. Statistics Canada: Population by year, by province and territory. [http://
www.statcan.gc.ca/tables-tableaux/sum-som/l01/cst01/demo02a-eng.htm]
37. Cherny NI, Baselga J, de Conno F, Radbruch L: Formulary availability and
regulatory barriers to accessibility of opioids for cancer pain in Europe:
a report from the ESMO/EAPC Opioid Policy Initiative. Ann Oncol 2010,
21(3):615–626.
38. Potvin K, MacDonald K: Interprovincial variation in access to publicly
funded pharmaceuticals: a review based on the WHO anatomical
therapeutic chemical classification system. Can Pharm J 2004,
137(7):29–34.
39. Demers V, Melo M, Jackevicius C, Cox J, Kalavrouziotis D, Rinfret S,
Humphries KH, Johansen H, Tu JV, Pilote L: Comparison of provincial
prescription drug plans and the impact on patients’ annual drug
expenditures. CMAJ 2008, 178(4):405–409.
40. Morgan SG, Raymond CB, Mooney D, Martin D: The Canadian Rx Atlas: 2nd
edition. Vancouver, BC: University of British Columbia Centre for Health
Services and Policy Research; 2008.
41. Ballantyne JC, Shin NS: Efficacy of opioids for chronic pain: a review of
the evidence. Clin J Pain 2008, 24(6):469–478.
42. Trescot AM, Glaser SE, Hansen H, Benyamin R, Patel S, Manchikanti L:
Effectiveness of opioids in the treatment of chronic non-cancer pain.
Pain Physician 2008, 11(2 Suppl):S181–S200.
43. Lynch ME: The need for a Canadian pain strategy. Pain Res Manag 2011,
16(2):77–80.
44. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D: Survey of chronic
pain in Europe: prevalence, impact on daily life, and treatment. Eur J Pain
2006, 10(4):287–333.
45. Dasgupta N, Mandl KD, Brownstein JS: Breaking the news or fueling the
epidemic? Temporal association between news media report volume
and opioid-related mortality. PLoS One 2009, 4(11):e7758.
46. Fishman SM, Papazian JS, Gonzalez S, Riches PS, Gilson A: Regulating
opioid prescribing through prescription monitoring programs: balancing
drug diversion and treatment of pain. Pain Med 2004, 5(3):309–324.
47. Goldenbaum DM, Christopher M, Gallagher RM, Fishman S, Payne R,
Joranson D, Edmondson D, McKee J, Thexton A: Physicians charged with
opioid analgesic‐prescribing offenses. Pain Med 2008, 9(6):737–747.
48. Katz N, Panas L, Kim M, Audet AD, Bilansky A, Eadie J, Kreiner P, Paillard FC,
Thomas C, Carrow G: Usefulness of prescription monitoring programs for
surveillance–analysis of schedule II opioid prescription data in Massachusetts,
1996–2006. Pharmacoepidemiol Drug Saf 2010, 19(2):115–123.
49. Picard A: The Globe and Mail (Index-only), The OxyContin switch: a lost battle
in our war on pain. (Toronto): Globe & Mail; 2012:A.1.
50. Fishman SM: Commentary in response to Paulozzi et al.: prescription
drug abuse and safe pain management. Pharmacoepidemiol Drug Saf
2006, 15(9):628–631.
51. Paulozzi L, Kilbourne EM, Desai HA: Prescription drug monitoring programs
and death rates from drug overdose. Pain Med 2011, 12(5):747–754.
52. Gilson AM, Fishman SM, Wilsey BL, Casamalhuapa C, Baxi H: Time series
analysis of California’s prescription monitoring program: impact on
prescribing and multiple provider episodes. J Pain 2012, 13(2):103–111.
53. Gomes T, Juurlink DN, Moineddin R, Gozdyra P, Dhalla I, Paterson M,
Mamdani MM: Geographical variation in opioid prescribing and
opioid-related mortality in Ontario. Healthc Q 2011, 14(1):22–24.
54. Fischer B, Ialomiteanu A, Kurdyak P, Mann RE, Rehm J: Reductions in
non-medical prescription opioid use among adults in Ontario, Canada:
are recent policy interventions working? Subst Abuse Treat Prev Policy
2013, 8(1):4.
55. National Advisory Committee on Prescription Drug Misuse: First Do No
Harm: Responding to Canada’s Prescription Drug Crisis. Ottawa, ON: Canadian
Centre on Substance Abuse; 2013.
doi:10.1186/1472-6963-14-90
Cite this article as: Fischer et al.: Trends and changes in prescription
opioid analgesic dispensing in Canada 2005–2012: an update with a
focus on recent interventions. BMC Health Services Research 2014 14:90.

Page 8 of 8

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

