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ABSTRACT

Purpose Prescription opioids (POs) are widely prescribed
for chronic non-cancer pain but are associated with
several risks and limited long-term benefit. Large, linked
data sources are needed to monitor their harmful effects.
We developed and characterised a retrospective cohort of
people dispensed POs.

Participants We used a large linked administrative
database to create the Opioid Prescribing Evaluation and
Research Activities cohort of individuals dispensed POs for
non-cancer pain in British Columbia (BC), Canada (1996—
2015). We created definitions to categorise episodes of PO
use based on a review of the literature (acute, episodic,
chronic), developed an algorithm for inferring clinical
indication and assessed patterns of PO use across a range
of characteristics.

Findings to date The current cohort includes 1.1 million
individuals and 3.4 million PO episodes (estimated

to capture 40%-50% of PO use in BC). The majority

of episodes were acute (81%), with most prescribed

for dental or surgical pain. Chronic use made up 3%

of episodes but 88% of morphine equivalents (MEQ).
Across the acute to episodic to chronic episode
gradient, there was an increasing prevalence of higher
potency POs (hydromorphone, oxycodone, fentanyl,
morphine), long-acting formulations and chronic pain
related indications (eg, back, neck, joint pain). Average
daily dose (MEQ) was similar for acute/episodic but
higher for chronic episodes. Approximately 7% of the
cohort had a chronic episode and chronic pain was the
characteristic most strongly associated with chronic PO
use. Individuals initiating a chronic episode were also
more likely to have higher social/material deprivation
and previous experience with a mental health condition
or a problem related to alcohol or opioid use. Overall,
these findings suggest our episode definitions have face
validity and also provide insight into characteristics of
people initiating chronic PO therapy.

Future plans The cohort will be refreshed every 2 years.
Future analyses will explore the association between POs
and adverse outcomes.

Strengths and limitations of this study

» The data source used to create the Opioid Prescribing
Evaluation and Research Activities (OPERA) cohort
has broad coverage of British Columbia’s population
(approximately one-third), has extensive linkage to a
range of administrative healthcare databases and is
refreshed every 2 years.

» The OPERA cohort captures dispensations from all
community pharmacies across British Columbia
regardless of payer (unlike similar linked registries
created in other jurisdictions which are often limited
to specific insurance plans) and the current cohort
includes 1.1 million people dispensed prescription
opioids (POs) (estimated to be 40%-50% of PO use
in the province).

» The definitions used to characterise patterns of PO
use in the OPERA cohort (ie, acute, episodic, chronic)
were informed by a review of the literature and rec-
ommendations contained therein.

» We developed an algorithm to infer clinical indi-
cation for episodes of PO use, although indication
remained unknown for about a quarter of episodes.

» The cohort is primarily made up of individuals test-
ed for HIV or hepatitis C virus (HCV) and therefore
results may not be generalisable to the entire pop-
ulation. Importantly, however, HIV or HCV testing
are broadly offered to certain populations in British
Columbia (eg, baby boomers, pregnant people, sex-
ually active individuals).

INTRODUCTION

In North America, prescription opioids
(POs) play a large role in the management
of acute and chronic pain. While synthetic
opioids have been used medically for over a
century, it was not until the mid-1990s that
prescription rates increased dramatically in
several high-income countries, particularly
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the USA and Canada.' * Increases can be attributed to
a number of factors including a heightened focus on
pain management and aggressive marketing by phar-
maceutical companies.' > Almost one in eight people in
Canada are prescribed opioids each year’ and Canada
consistently ranks within the top three consumers of POs
globally.?>°

Evidence continues to emerge demonstrating the
harmful effects of POs (overdose, death, dependence,
among others)”'" and limited effectiveness in managing
long-term pain.'? ' In general, guidelines do not recom-
mend opioids as firstline therapy for chronic non-
cancer pain,'* '° but access to non-opioid interventions
is often limited. While short-term PO use is considered
appropriate for severe acute pain, transition from acute
to chronic use remains a concern.'®® In several juris-
dictions, interventions have been introduced to reduce
the over-prescription, non-medical use and diversion of
POs."* 1 P2 However, studies suggest some interventions
may have facilitated transitions to the illicit market and
contributed to the current illicit opioid epidemics facing
North America.? **

There is a clear need to monitor patterns of PO use and
their harmful effects. Large, centralised pharmacy data-
bases with linkage to medical data are increasingly being
used to create registries of people using POs and answer
critical research questions.”® While these linked data
sets are a rich source of information, many are limited
to specific insurance plans (as opposed to all payers)
and lack information on clinical indication. Also, there
is no formally validated or standardised approach for
using these data sets to define different patterns of PO
use (eg, acute, episodic, chronic).27 8 Therefore, prior to
proceeding to more in-depth analyses, it is important to
characterise PO use within a specified data source and
assess the validity of selected definitions to the extent
possible.

In British Columbia (BC), Canada, the Integrated Data
and Evaluative Analytics (IDEAs) platform is a large linked
data set with broad capture of the province’s population
(1.7 million; approximately one-third of the population)
and linkage to a range of administrative healthcare data-
bases, including dispensations from all community phar-
macies in BC.” In the absence of routine surveillance
of POs, IDEAs is a potentially important data source to
answer research questions about PO use in BC.

In this cohort profile, we describe the use of IDEAs to
create a subcohort of individuals dispensed POs for non-
cancer pain, herein referred to as the Opioid Prescribing
Evaluation and Research Activities (OPERA) cohort. We
also describe the development of definitions to assess
patterns of PO use, characterise PO use among study
participants and assess the face validity of the defini-
tions. Future OPERA analyses will examine the associ-
ation between patterns of use and adverse outcomes,
including initiation of injection drug use (IDU) and
harms secondary to drug use (eg, overdose, hepatitis C
virus (HCV) and HIV, endocarditis).

COHORT DESCRIPTION

Data sources

We used the IDEAs data platform (which was developed
from the British Columbia Hepatitis Testers Cohort) to
create the OPERA cohort.® The databases integrated
within IDEAs and their linkage have been described
previously (online supplemental table 1).* In brief,
IDEAs includes all individuals tested for HCV or HIV at
the BC Centre for Disease Control Public Health Labo-
ratory (BCCDC-PHL) between 1992 and 2015, as well as
cases of HIV (1980-2015), HCV (1990-2015), hepatitis B
virus (1990-2015) and active tuberculosis included in the
public health registries of reportable diseases in BC. The
BCCDC-PHL performs ~95% of all HCV/HIV testing in
the province and the public health registries capture all
diseases reported in the province. These data are linked
to data on medical visits (1990-2015), hospitalisations
(1985-2015), emergency department visits (2012-2015),
cancers (1923-2015) and deaths (1985-2015), as well as
prescriptions dispensed from community pharmacies in
BC (PharmaNet).

Approximately 1.7million individuals are currently
included in IDEAs. Importantly, IDEAs contains histor-
ical data on all participants and is not limited to data
collected after an individual meets the inclusion criteria.
New individuals are added to IDEASs every 2 years.

Data on pharmacy dispensations are extracted from
PharmaNet. Since 1996, PharmaNet has collected infor-
mation on prescription medications dispensed from
all community and hospital outpatient (medications
dispensed for patient use at home) pharmacies across
BC, regardless of payer. Data is entered into PharmaNet
by the pharmacist at the time of dispensation and
includes a range of patient, pharmacy, prescriber and
medication information, including drug and product
identification number, unit dose, quantity (number
of units dispensed), days’ of drug supply (estimated
number of treatment days in dispensation) and payer
(public or private).

OPERA cohort eligibility criteria

We used the IDEAs platform to create a retrospective
cohort of individuals dispensed at least one PO for non-
cancer pain between 1996 and 2015 (the OPERA cohort).
Eligible PO medications included oral, sublingual,
buccal, rectal and transdermal formulations of codeine,
tramadol, oxycodone, hydromorphone, morphine,
fentanyl, meperidine, anileridine, buprenorphine, butor-
phanol, levorphanol, methadone, oxymorphone, pentaz-
ocine, propoxyphene and tapentadol.

Low-dose codeine formulations (<30mg per tablet),
PO formulations primarily used for cough suppression or
opioid agonist therapy (OAT) and injectable PO formu-
lations were not included in our eligibility criteria.”® To
limit the cohort to PO use for non-cancer pain, we also
excluded all PO dispensations occurring after a cancer or
palliative care diagnosis (online supplemental table 2).
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Table 1 Episode-level and individual-level criteria for
categorising patterns of prescription opioids use, OPERA
cohort

Episode-level Individual-level

(1) Acute <90 episode days >1 acute episode
and no long-term

use (acute-only)
>1 long-term

episode, regardless
of acute use

(2) Long-term >90 episode days

Episodic <90days’ of drug >1 episodic episode
supply and/or <50%  and no chronic use
episode intensity

Chronic >90 days’ of drug >1 chronic episode,

supply and >50%
episode intensity

regardless of all
other types of use

Episode intensity=per cent of episode days covered by drug
supply. Individual-level criteria apply to patterns of prescription
opioids use across study participant follow-up.

Characterising PO use

We characterised patterns of PO use using an episode
approach, as commonly done by others.?*¥! Only eligible
PO formulations (as described above) were used to create
episodes. An episode starts with an index PO dispensa-
tion in which no drug supply was available in the previous
6months and ends after another 6-month gap in drug
supply (episode end date=date drug supply ran out). In
instances where the days’ supply of separate dispensations
overlapped, overlapping calendar days were only counted
once in calculating the number of episode days covered
by drug supply. With this approach, each episode has
three key distinct but related measures: episode length
(number of days between episode start and end date),
days’ of drug supply (number of calendar days within an
episode covered by drug supply) and episode intensity/
consistency of use (per cent of episode days covered by

drug supply).

Categorising PO episodes

We developed criteria to categorise PO episodes based
on a review of the literature, with decisions informed
by recommendations therein and those used by others.
First, each episode was categorised as either acute or
long-term based on episode length (table 1). Episodes
with <90 episode days were considered acute and =290 days
were long-term (episodic or chronic), as defined by the
US-based Consortium to Study Opioid Risks and Trends
group®* and used by others.” *® Ninety days is a common
threshold for several reasons: pain is generally consid-
ered chronic if persisting for longer than 3months,'* **
3months is an important clinical time point when PO
effectiveness decreases and risks increase,"” ** and guide-
lines generally recommend 3months as the optimal
duration for an initial trial of POs for chronic pain (to
be followed by an assessment of the harms/benefits of
continuing therapy).'***

Next, we further classified long-term episodes as either
episodic or chronic based on days’ of drug supply and
episode intensity (table 1). We defined chronic episodes
as long-term episodes with 290 days’ of drug supply and
250% episode intensity (table 1). Long-term episodes
that did not meet the chronic definition were classi-
fied as episodic. The 50% episode intensity threshold is
one of the cut-offs used by other research teams in BC
to characterise long-term episodes (<20%=occasional,
20%-49%=regular/intermittent, 50%—-89%=chronic,
>90%=every day)® *' and was empirically derived
(represents the median value for long-term episodes
with >90 days’ supply).” It also agrees with the US CDC’s
(Centers for Disease Control and Prevention) definition
of long-term PO therapy (ie, ‘use of opioids on most days
for >3 months’)."?

Few studies directly incorporate consistency of use
(episode intensity) into their long-term PO definitions.”
However, our team considered this parameter important
for several reasons: inclusion was recommended in a
systematic review of long-term PO therapy definitions,*
the US CDC definition of long-term therapy refers to
consistency of use (ie, ‘most days’)'**’ and episode inten-
sity has been used by other research teams in BC.** *!
Also, median episode intensity for long-term episodes
in the OPERA cohort is low (18.6%), and lower inten-
sity episodes are likely more suggestive of episodic than
chronic use.

We also assigned each individual to a PO use category
based on patterns of episodes over their follow-up time in
the cohort (table 1).

Assessment of episode-level covariates

In the OPERA cohort, we measure a number of char-
acteristics for each PO episode. These include episode
type (acute, episodic, chronic), number of dispensations,
episode length, days’ of drug supply, intensity of use,
average daily dose in morphine equivalents (MEQ), most
frequently prescribed PO medication (based on days’
of drug supply), concomitant use of other medications
(benzodiazepines, gabapentinoids), inferred clinical
indication, among others.

Average daily dose is estimated by summing the MEQ
for all dispensations within an episode and dividing the
cumulative MEQ by the sum of episode days (includes
gaps in use) or days’ of drug supply. Dose for each
dispensation is calculated by multiplying the quantity of
units dispensed (eg, tablets) by unit dose. Unit dose is
converted to MEQ using available conversion tables.”*

Mutually exclusive indication is inferred for each
episode using an algorithm developed by our team and
adapted from others.” *® The approach is summarised in
online supplemental figure 1 and table 3. In brief, our
stepwise hierarchical process includes (1) identifying
dispensations prescribed by a dentist, (2) examining
Canadian Classification of Diagnostic, Therapeutic and
Surgical Procedures (CCP) and Canadian Classification
of Health Interventions (CCI) procedure codes from
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>1 dispensation in IDEAs PharmaNet
database (1996-2015)
Individuals: 1,677,855

No PO dispensation for pain (Opioid-
>{ naive cohort)

Individuals: 455,445

\ 4

21 PO dispensation for pain a) PO use for cancer / palliative-related
Individuals: 1,222,410 pain
Dispensations: 22,117,510 Dispensations: 1,647,712
Individuals: 43,067
g
b) Data errors and inconsistencies
Death date prior to first PO dispensation or
>1 PO dispensation for non-cancer pain Age >109 at last PO dispensation: 319
(OPERA cohort) individuals
Individuals: 1,179,024
Dispensations: 20,463,374
v
3,410,323 PO episodes
v v
2,768,770 acute 641,553 long-term
4 4
536,144 episodic 105,409 chronic

Figure 1

Study flow chart and breakdown of PO episode types, OPERA cohort, 1996-2015. Solid line indicates breakdown

of individuals and dispensations. Dotted line indicates breakdown of PO episode types. IDEAs, Integrated Data and Evaluative
Analytics platform; PO, prescription opioid; OPERA, Opioid Prescribing Evaluation and Research Activities.

hospitalisation records in the 5days prior to episode start
to identify dental-, obstetric- and surgery-related visits,
(3) categorising International Classification of Diseases
(ICD)-9 and ICD-10 diagnostic codes from physician/
hospitalisation records in the 5days prior to episode start
into diagnostic pain clusters® *” based on a list of ICD
codes published by Mayhew et al® and (4) reviewing an
aggregate list of the most common diagnostic, billing
and procedure codes from unassigned episodes and
categorising them into existing or newly created clus-
ters. Since a large proportion of episodes had no indi-
cation assigned after applying the preceding steps (eg,
33% of chronic episodes), we added a final step in which
we assessed for lifetime history of chronic pain prior to
episode start (online supplemental table ) 5839

Individual-level covariates

The linked data sets can be used to measure a range of
sociodemographics (eg, sex, geography, social/material
deprivation)* and health conditions (eg, mental illness,
problems related to drug and alcohol use, IDU,*" HIV,

HCV, chronic pain,s8 ¥ Elixhauser Comorbidity Index“).
More information on covariate measurement used in this
paper can be found in online supplemental table 2.

Patient and public involvement in research

This cohort was developed without patient involvement
due to the retrospective/administrative/de-identified
nature of the data sources. Technical decisions related
to cohort development were informed by a review of the
literature. The OPERA cohort and research agenda were
developed in response to concerns expressed by patients
and the public regarding the contribution of POs to the
illicit overdose crisis in BC. These concerns were brought
forward to members of the research team through peer-
based organisations of people with lived and living experi-
ence of substance use, the media, concerned friends and
family members, providers and provincial committees
involved in the overdose response. Interpretation and
dissemination of OPERA findings will be informed by
these committees and peer-based organisations.
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Figure 2 Distribution of episode-level and individual-level
PO categorisations and their contribution to cumulative
morphine equivalents in the OPERA cohort, 1996-2015.
See table 1 for episode-level and individual-level definitions.
Example interpretation: 81.2% of all episodes were acute
and acute episodes made up 3.6% of all MEQ in cohort
(episode-level); 70.4% of individuals had acute episodes only
and these individuals made up 2.0% of all MEQ in cohort
(individual-level). Individual-level MEQ calculated based on all
PO use across an individual’s history (eg, all chronic, episodic
and acute use). MEQ, morphine equivalents; PO, prescription
opioids.

FINDINGS TO DATE

Cohort creation

Opverall, there were a total of 22117510 PO dispensations
to 1222410 individuals between 1996 and 2015 (figure 1).
After applying exclusions, 20463374 dispensations and
1179024 individuals were included in the OPERA cohort.

Patterns of PO use
Similar to other studies, most PO use in the cohort was
acute (figure 2 and table 2) and dispensed for dental
or surgical pain (table 3), but chronic use contrib-
uted disproportionately to overall consumption of POs
(figure 2) 231 %

As of the end of 2015, there were a total of 3 410 323 PO
episodes (figure 1). The majority of episodes were acute
(81.2%) and the remainder long-term. Approximately
67% and 82% of long-term episodes contained <90 days’
supply or <560% intensity, respectively. After further cate-
gorisation of long-term episodes, 15.7% (536 144) of all
episodes were episodic and 3.1% (105 409) were chronic
(figures 1 and 2). Chronic episodes made up 88.2% of the
total MEQ in the cohort, followed by episodic (8.1%) and
acute (3.6%) (figure 2).

By definition, chronic episodes contained more days’
supply and were more intense than episodic episodes
(table 2). Most acute episodes involved only a single
dispensation and therefore had the highest intensity.
Episodic episodes likely represent a combination of PO
use for intermittent long-term pain or repeat instances
of PO use for unrelated acute incidents. Certain charac-
teristics of episodic episodes, such as average daily dose
and most frequently prescribed PO, were more similar to
acute than chronic.

Of the 1179024 individuals in the cohort, 95.6% had >1
acute episode, 26.2% had 21 episodic episode and 7.4%
had =1 chronic episode (online supplemental table 4).
Based on our mutually exclusive hierarchical individual-
level use categorisations (table 1), 70.4% (830 152) were
classified as acute only, 22.2% (261 116) as episodic and
7.4% (87 756) as chronic (figure 2).

There was substantial overlap between types of use across
the individual-level categorisations (online supplemental
table 4). For example, 74.5% and 54.0% of individuals
with chronic use also had 21 acute or episodic episode,
respectively. However, the majority (83.0%) of chronic-
exposed individuals had only one chronic episode.

Most common formulations

Of the 20 million PO dispensations, the most commonly
dispensed were codeine (53.6%), oxycodone (14.8%),
morphine (13.5%), hydromorphone (8.8%), tramadol
(3.6%), fentanyl (1.5%), methadone (1.5%) and meper-
idine (1.4%). The vast majority (97.9%) of codeine
dispensations were for 30 mg tablet formulations.

Codeine was the most frequently prescribed opioid
across all episode types, with oxycodone, morphine and
hydromorphone the next most common for chronic
episodes and tramadol the second most common for
acute episodes (table 2 and online supplemental table
5). The 2010 Canadian opioid prescribing guidelines
suggested morphine, oxycodone or hydromorphone for
severe chronic non-cancer pain, and codeine or tramadol
for mild-to-moderate pain.*’

Codeine was the most frequently prescribed PO for
almost half of chronic episodes and a quarter of chronic
episodes contained codeine only (table 2). While codeine
is generally considered to have less dependence poten-
tial,** a provincial report on PO-related deaths from 2009
to 2013 in BC found that almost 25% of deaths involved
codeine (second only to methadone for maintenance
treatment).* A similar finding was observed in Ontario®®
and a review of the literature concluded that ‘[w]eak
opioids require at least as much vigilance as morphine,
despite the major differences in their reputation and
regulation’ largely due to codeine’s unpredictable
phaurmacokinetics.47

Higher doses and concomitant drug use

Previous studies have identified higher PO doses and
concurrent benzodiazepine or gabapentinoid use as risk
factors for overdose and mortality.”? **' Guidelines for
chronic non-cancer pain generally recommend that clini-
cians use caution when prescribing daily doses 250 MEQ
and avoid increasing to >90MEQ." * In our cohort,
average daily doses 250 MEQ) were present in about 1 in
10 acute/episodic episodes and 1 in 3 chronic episodes
(increasing to 1 in 2 after exclusion of chronic episodes
with codeine as the most frequently prescribed PO)
(table 2 and online supplemental table 6). Further, about
70% and 40% of chronic episodes had an overlapping
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Table 2 Characteristics of prescription opioid episodes by episode type, OPERA cohort, 1996-2015

Chronic—not

Acute (N=2 768 Episodic Chronic codeine-only All long-term
770) (N=536144) (N=105409) (N=79 602) (N=641 553)
Age at episode start—median (IQR) 38 (27-52) 43 (32-55) 48 (39-60) 48 (38-59) 44 (33-56)
Number of dispensations —median 1(1-1) 4 (2-7) 47 (14-131) 61 (20-159) 4 (3-12)
(IQR)
Episode length (days)—median (IQR) 5(3-10) 192 (138-368) 1027 (338-2512) 1263 (429-2852) 219 (145-513)
Days’ of drug supply—median (IQR) 5(3-10) 32 (15-74) 723 (232-1868) 914 (300-2158) 43 (17-145)

Intensity of use—median (IQR)
Average daily dose (MEQ)—median (IQR)
Across episode

100 (100-100)

18.1 (12.0-30.0)
20.0 (12.9-30.0)
Average daily dose across days with drug supply (MEQ)— %

Across days with drug supply

<20 46.5 53.1

20-49 42.9 38.6

50-89 7.6 6.4

90-199 2.6 1.6

200+ 0.4 0.3
Prescription opioid— %

Any higher potency opioid 1.1 27.3

(oxycodone, hydromorphone,

morphine or fentanyl)

Any ER formulation 1.2 6.4

Codeine only 81.4 61.8
Most frequently prescribed opioid during episode— %

ER formulation 1.0 2.7

Oxycodone, hydromorphone, 9.3 12.1

morphine or fentanyl

Codeine—IR 84.2 80.3
Concomitant drug use— %

Benzodiazepines/z-drugs 5.8 35.1

Gabapentinoids 1.1 9.3

15.0 (8.6-26.4)

2.7 (1.6-4.9)
18.9 (13.0-29.1)

74.2 (61.6-87.0)  76.0 (63.3-88.5) 18.6 (9.6-38.9)
20.6 (9.9-50.0)

28.7 (14.5-64.9)

30.4 (15.8-66.7)
41.6 (22.6-85.9)

3.3(1.7-7.7)
19.7 (13.2-31.6)

36.7 20.2 50.4
30.8 36.9 37.3
14.5 19.1 7.7
11.2 14.8 3.2

6.8 9.1 1.4
65.6 86.8 33.6
48.6 63.1 13.3
24.5 NA 55.7
24.6 32.0 6.3
40.9 52.2 16.9
46.2 29.4 74.7
67.6 71.6 40.4
39.5 47.3 14.2

See table 1 for definitions of episode types.

**All long-term’ column includes both episodic and chronic. Intensity of use=per cent of episode days covered by drug supply. Online
supplemental table 5 contains additional information on most frequently prescribed opioid.
ER, extended-release; IR, immediate-release; MEQ, morphine equivalents; NA, not applicable.

benzodiazepine or gabapentinoid dispensation, respec-
tively (table 2).

Transitions from acute to long-term use

PO therapy for acute pain represents an important area
for study due to the risk of transition to long-term use.
However, given our approach to creating PO episodes (ie,
a 6-month gap in drug supply is required to mark the end
of an episode), the majority of these transitions would be
captured within the same long-term episode. Regardless,
we noted some evidence of acute to long-term transitions:
the most common indications for long-term episodes
were acute-related (dental, surgical) and surgical pain
was one of the most common indications for chronic
episodes (table 3).

Face validity of PO episode definitions

We assessed the face validity of our episode-level defini-
tions (ie, the extent to which our definitions subjectively
seemed to identify what they were supposed to identify)
by examining the presence of expected trends across
episode types and by comparing our findings to other
literature.

Our episode-level classifications appeared to have face
validity. As would be expected, across the acute to chronic
gradient, there was an increasing prevalence of higher
potency POs (hydromorphone, oxycodone, fentanyl,
morphine),* long-acting formulations and chronic pain-
related indications (eg, back, neck, joint pain) and a
decreasing prevalence of codeine use and acute-related
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Table 3 Inferred clinical indication by episode type, OPERA cohort, 1996-2015

Long-term
All long-
Acute (N=2 768 Episodic Chronic term
770) (N=516657) (N=94446) (N=611103)
% % % %
Dental 22.5 12.0 3.0 10.6
Dentist-prescribed 21.2 104 2.3 9.1
Other (hospital, physician office) 1.3 1.6 0.7 1.5
Obstetric 23 1.1 0.5 1.0
Surgical 19.5 111 7.0 10.5
Hospital day surgery 9.1 4.0 1.3 3.6
Other hospital surgery 5.9 41 41 41
Other surgery 4.6 3.0 1.7 2.8
Fractures, contusions, sprains and strains* 6.1 6.5 6.3 6.5
Back and neck pain* 6.3 9.0 13.6 9.7
Limb, extremity and joint pain; arthritic disorders; 4.0 7.4 11.9 8.1
neuropathy; fiboromyalgia*
Headache and orofacial, ear and temporomandibular 1.8 2.4 1.8 2.3
disorder pain*
Urogenital, pelvic and menstrual pain* 1.9 2.5 1.8 2.3
Abdominal and bowel pain* 3.1 4.1 3.9 4.1
Other painful conditions* 1.1 1.2 1.2 1.2
Skint 1.3 1.7 1.4 1.6
Respiratoryt 4.6 4.5 2.6 4.2
Cardiovasculart 0.8 1.8 2.2 1.8
Non-specifict 6.0 8.5 10.0 8.7
Nervous system/musculoskeletal disorders 2.7 4.1 585 4.3
Other disorders/symptoms (general, soft tissue, head/ 3.3 4.4 4.5 4.4
neck)
Unknown 19.0 26.4 33.2 27.4
Any history of chronic pain 7.2 13.5 19.0 14.3
No history of chronic pain 11.8 12.9 14.2 13.1

See supplemental information for more information on indication assignment and medical conditions included within each category. All
indications are mutually exclusive. If more than one indication was detected, the order of the above table was used as the hierarchy to assign
a single indication. All indications were based on administrative data from the 5days prior to episode start, except for ‘Any history of chronic
pain’, which assessed the participant’s full history prior to episode start. Long-term episodes initiated in the first half of 1996 were excluded.

*Diagnostic pain clusters based on Mayhew et a/.*®

TNewly created clusters based on common codes for unassigned episodes.

indications (eg, dental, surgical pain) (figure 3). Average
daily dose (MEQ) was similar for acute/episodic but
higher for chronic episodes. In accordance with guide-
lines, the majority of acute episodes (~70%) contained
<7days’ supply of medications (table 2).”* ** Half of
chronic episodes were longer than 2.5 years and a
quarter longer than 7years (increasing to 3.5 and 8 years,
respectively, when codeine-only episodes were excluded)
(table 2), which is comparable to studies of people known
to be using POs to manage non-cancer chronic pain.”*™
For example, at enrolment in a large Australian prospec-
tive cohort of individuals using morphine, oxycodone,

buprenorphine, methadone or hydromorphone, half of
the 1514 participants had been using POs for longer than
4years and a quarter longer than 10 years.”

Characteristics of people with chronic PO use

Matched case—control analyses were used to identify
characteristics associated with being an individual with
a chronic episode. The purpose of this analysis was to
identify differences in sociodemographic and clinical
characteristics between the individual-level user types
in table 1. We matched participants with a chronic PO
episode (cases) to three different types of controls who
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Figure 3 Prevalence of episode characteristics by episode
type. (A) Dose and prescription opioid formulation by episode
type. (B) Inferred indication by episode type. Average daily
dose uses days’ of drug supply as denominator. Higher
potency opioids=hydromorphone, fentanyl, morphine or
oxycodone. ‘Limb, extremity and joint pain’ indication also
includes arthritic disorders, neuropathy and fibromyalgia.
Average daily dose uses days’ of drug supply as the
denominator. MEQ, morphine equivalents.

did not have record of chronic PO use (PO-naive, acute-
only, episodic; table 1). Each case was matched 1:1:1:1
on birth year to each type of control (additional details
on methods are described in notes of table 4). Index
date for measurement of characteristics was start date of
first chronic episode for cases and for controls it was the
index date of their matched case (thereby controlling
for differences in age). In these matched case—control
analyses, history of chronic pain was the characteristic
most strongly associated with being an individual with a
chronic episode (table 4). This finding further supports
the face validity of our episode definitions.

In addition to chronic pain, individuals initiating a
chronic episode were also more likely to have higher
social/material deprivation and prior experience with
a major mental illness (28.2%) or a problem related to
opioid (7.7%) or alcohol (16.5%) use (table 4). Taken
together, these findings support a 2019 report by the
Canadian Pain Task Force (CPTF) noting that the burden
of chronic pain is not distributed equally and that ‘social
determinants can lead to a complex interplay between
chronic pain, mental health and substance use disor-
ders.”® Indeed, studies have identified a higher preva-
lence of chronic pain among people who use drugs™ ™
and noted the ‘complex demographic and clinical

profiles’™ of people with long-term PO use.”” *' ** Guide-
lines for chronic non-cancer pain generally recommend
caution when prescribing opioids to people who may be
at higher risk of adverse PO-related outcomes, such as
people who use drugs or have a psychiatric disorder.'* **
However, adequate non-opioid options are often unavail-
able and unmet pain management needs can negatively
impact quality of life and could potentially lead to the use
of illicit drugs to treat pain (and a subsequent increased
risk of harms, such as overdose).”**® % ®! The CPTF report
states that it is important to ‘promote shared decision-
making between healthcare professionals and people
living with pain’ and ‘support opioid prescribing that
balances the benefits and harms of these medications
based on the needs of the individual’.”®

Strengths and limitations

We created a large retrospective cohort of more than
I million individuals dispensed POs for non-cancer pain
in BC over a 20-year period (1996-2015). Based on a
review of the literature and recommendations therein, we
developed criteria to categorise patterns of PO use at the
episode-level and individual-level. These criteria incor-
porate intensity/consistency of PO use, which is recom-
mended in the literature but uncommon in other studies.
To assess the face validity of these categorisations and
provide a methodological reference for future OPERA
publications, we compared episode types and individuals
across a range of characteristics. Findings to date suggest
our episode definitions have face validity. Future OPERA
analyses will examine the association between patterns of
use and adverse outcomes, including initiation of IDU
and harms secondary to drug use (eg, overdose, HCV and
HIV, endocarditis).

OPERA is one of the largest linked cohorts of people
using POs available worldwide, will be refreshed every
2years and has extensive linkage to administrative health-
care databases. A one-time descriptive analysis of all indi-
viduals in BC has been conducted by another research
team and analysed trends over time between 2005 and
2012.°" Based on the sample size of this other analysis,
we estimate that the OPERA cohort captures approx-
imately 40%-45% of individuals dispensed POs and
45%-50% of long-term PO use in the province. Impor-
tantly, the OPERA cohort includes all community phar-
macy dispensations regardless of payer—unlike similar
linked registries in other jurisdictions which are often
limited to specific insurance plans. Of note, studies using
centralised pharmacy data from state-wide prescription
drug monitoring programmes in the USA are beginning
to emerge and will be valuable data sources.”*

Results from our cohort may not be generalisable to
the BC population. While we estimate that the OPERA
cohort captures 40%-50% of PO use in the province, it is
primarily made up of individuals tested for HIV or HCV.*
Therefore, people at higher risk for HIV/HCV infec-
tion are likely overrepresented in the cohort, potentially
leading to a higher prevalence of certain characteristics
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Table 4 Characteristics by individual-level PO use categories and predictors of chronic use identified in multivariable case—

control analyses, OPERA cohort, 1996-2015

Prevalence of characteristics— %

Characteristics associated with chronic
use—aOR (95% CI)

Chronic  Episodic  Acute-only PO-naive
(cases; (controls; (controls; (controls;
N=71767) N=71732) N=71767) N=71767) vs Episodic vs Acute-only vs PO-naive
Sex
Male 48.6 46.6 47.3 46.3 Ref Ref Ref
Female 51.4 53.4 52.7 53.7 09(0.9tc0.9 1.0(0.9t01.00 0.9(0.9t00.9)
Setting
Urban 85.5 87.0 88.5 91.4 Ref Ref Ref
Rural 13.9 12.2 10.7 7.7 1.2(1.2t01.3) 15(1.4t01.5) 2.1(2.0t02.2)
Material deprivation*
Q1 (least deprived) 14.2 17.3 22.3 21.8 - - -
Q5 (most deprived) 25.4 22.8 17.8 18.5 - - -
Social deprivation*®
Q1 (least deprived) 12.3 16.7 18.2 20.1 Ref Ref Ref
Q5 (most deprived) 32.6 27.2 24.0 22.8 15(1.4t015) 1.7(1.7t01.8) 2.0(1.9to2.1)
HIV infection 1.8 1.1 0.5 0.3 11(1.0t01.2) 1.7(1.5t02.0) 2.9 (2.4 10 3.5)
Hepatitis C virus 12.0 6.4 2.6 2.0 15(1.4t01.5) 28(2.7t03.00 3.5(3.21t03.7)
infection
Major mental illness 28.2 18.7 10.5 6.9 14(1.4t01.4) 22((2.1t02.3) 3.0(2.9t03.1)
Problems related to substance use
Alcohol 16.5 8.9 313 1.8 1.5(1.4t01.5) 3.1(29t03.2) 4.9(4.61t05.2)
Opioids 7.7 3.7 1.1 0.6 14(1.3t01.4) 3.0(2.8t03.3) 4.5(4.0t05.0)
Stimulants 5.9 2.6 0.6 0.2 12(111t01.3) 2.2(2.0to2.5) 4.5(3.81t05.3)
Benzodiazepines 21 0.8 0.2 0.1 1.3(1.2t01.5) 20(1.7t02.4) 4.0(3.0t05.4)
Chronic pain 61.7 49.0 30.0 16.8 1.6(1.6t01.7) 35(3.5t03.6) 7.4(7.2107.6)

See table 1 for definitions of individual-level PO use categories. Table presents column percentages. Of the 87 756 chronic cases in the
cohort, we excluded 11319 individuals whose first chronic episode started in the first half of 1996 and a further 4670 who did not have record
of being in-province for at least 5 years prior to index date. A total of 71767 cases were matched 1:1:1:1 to controls on year of birth. Of note,
35 chronic cases could not be matched to episodic controls. Index date for measurement of covariates was initiation date of first chronic
episode (cases) or index date of their matched case (controls), and therefore each case and control were also matched on age (+1year). Year
of birth for all cases and controls were as follows: prior to 1950s (31.3%), 1950s (25.1%), 1960s (23.2%), 1970s (13.4%) and after 1970s
(7.0%). Age for cases and controls at index date was as follows: <20 (0.8%), 20-29 (8.4%), 30-39 (18.4%), 40-49 (25.2%), 50-59 (21.3%) and

60+ (25.9%).

*All quintiles/levels of the social deprivation and material deprivation not shown for ease of presentation. Material deprivation not included in
final model due to collinearity with social deprivation. Setting (urban/rural) was missing for less than 1% of individuals and sex was missing

for 0.01%.
aOR, adjusted OR; PO, prescription opioid; Q, quintile.

(eg, substance use problems). Importantly, however,
HIV or HCV testing is broadly offered to certain popu-
lations (eg, baby boomers, pregnant people, sexually
active individuals). Also, while we attempted to limit our
cohort to POs dispensed for non-cancer pain, we likely
also included use for other reasons (eg, euphoric effects,
dependence, off-label OAT).

Several additional limitations warrant mention. Data on
PO use (eg, dose, duration) is inferred from administra-
tive pharmacy data and may not reflect actual use. For
example, dispensed POs may not have been consumed
and could have been diverted. Also, due to overlapping

dispensations, average daily dose is likely overestimated
and episode length underestimated. Further, some
episodes are truncated by the start/end dates of our
study, leading to reduced episode length. Our ability
to study acute to long-term transitions is limited by the
requirement of a 6-month gap without drug supply to
mark the end of a PO episode. While we are able to infer
clinical indication for a large proportion of episodes, it
remained unknown for a sizeable proportion, similar to
another study.** However, expected trends in indications
across episode types were present regardless of whether
episodes with an unknown indication were included in

Wilton J, et al. BMJ Open 2021;11:¢043586. doi:10.1136/bmjopen-2020-043586

9



the denominator (table 3 and online supplemental table
7). Another limitation is our reliance on diagnostic codes
from physician and hospitalisation records which can
lead to misclassification of health conditions and inferred
indications. Further, diagnostic codes in the 5days prior
to initiation of an opioid episode may be unrelated to
indication. While we comprehensively assessed the face
validity of our episode-level PO definitions in this paper,
formal validation is still lacking. Finally, the descriptive
statistics in our analysis are unlikely to have been consis-
tentacross our study period. We intend to assess the evolu-
tion of PO patterns over time in future analyses, although
some studies examining time trends in BC have already
been published.”

In conclusion, our large linked administrative cohort
will be a valuable tool for answering research questions
about PO use in BC. Future OPERA analyses will evaluate
the association between different patterns of PO use and
adverse outcomes, the intended/unintended impacts of
PO-related policies and the effectiveness of individual-
level interventions to reduce adverse outcomes.

COLLABORATION

We are open to collaborating on projects related to POs.
The IDEAs cohort was made possible through a multi-
agency collaboration, including BCCDC, BCCDC-PHL,
BC Cancer and BC Ministry of Health. The integrated
data set involved the linkage of de-identified case, labora-
tory testing and cancer data with health services adminis-
trative data. Authorised users have access to de-identified
data based on roles and projects. Access to the de-identi-
fied data is not permitted outside of Canada. Use of the
data is limited to the objectives described in the Infor-
mation Sharing Plan. Individuals interested in becoming
external collaborators may contact Dr Naveed Janjua (
naveed.janjua@bccdc.ca). BCCDC requires all internal
and external researchers with access to analytical data sets
to complete annual or more frequent privacy/confiden-
tiality and information security and awareness training,
sign confidentiality forms and complete a concept note
and data request.
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