
RESEARCH Open Access

Opioid use in medical cannabis
authorization adult patients from 2013 to
2018: Alberta, Canada
Cerina Lee1, Mu Lin2, Karen J. B. Martins3, Jason R. B. Dyck4, Scott Klarenbach3, Lawrence Richer3, Ed Jess5,
John G. Hanlon6,7, Elaine Hyshka1 and Dean T. Eurich1*

Abstract

Background: The opioid overdose epidemic in Canada and the United States has become a public health crisis -
with exponential increases in opioid-related morbidity and mortality. Recently, there has been an increasing body
of evidence focusing on the opioid-sparing effects of medical cannabis use (reduction of opioid use and reliance),
and medical cannabis as a potential alternative treatment for chronic pain. The objective of this study is to assess
the effect of medical cannabis authorization on opioid use (oral morphine equivalent; OME) between 2013 and
2018 in Alberta, Canada.

Methods: All adult patients defined as chronic opioid users who were authorized medical cannabis by their health
care provider in Alberta, Canada from 2013 to 2018 were propensity score matched to non-authorized chronic
opioid using controls. A total of 5373 medical cannabis patients were matched to controls, who were all chronic
opioid users. The change in the weekly average OME of opioid drugs for medical cannabis patients relative to
controls was measured. Interrupted time series (ITS) analyses was used to assess the trend change in OME during
the 26 weeks (6 months) before and 52 weeks (1 year) after the authorization of medical cannabis among adult
chronic opioid users.

Results: Average age was 52 years and 54% were female. Patients on low dose opioids (< 50 OME) had an increase
in their weekly OME per week (absolute increase of 112.1 OME, 95% CI: 104.1 to 120.3); whereas higher dose users
(OME > 100), showed a significant decrease over 6 months (− 435.5, 95% CI: − 596.8 to − 274.2) compared to
controls.

Conclusions: This short-term study found that medical cannabis authorization showed intermediate effects on
opioid use, which was dependent on initial opioid use. Greater observations of changes in OME appear to be in
those patients who were on a high dosage of opioids (OME > 100); however, continued surveillance of patients
utilizing both opioids and medical cannabis is warranted by clinicians to understand the long-term potential
benefits and any harms of ongoing use.
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Highlights

� Medical cannabis authorization showed mixed
effects on short-term opioid utilization

� Greatest reductions in opioid use appeared to be in
patients who started with a high dosage of opioids

� Ongoing evidence for clinicians is warranted
regarding the potential impact of medical cannabis
for pain management and as an alternative to opioid
medication

Background
For both the United States (US) and Canada, the over-
prescription and widespread diversion of pharmaceutical
opioids has led to significant health harms and become a
major burden on the healthcare system – with a global
estimate 26–36 million individuals abusing opioids [1,
2]. For centuries, opioids have been a classification of
drug commonly used to manage both acute and chronic
pain [3]. However, chronic opioid exposure has led to
both opioid misuse and abuse [4], in particular, in the
occurrence of opioid use disorder [5, 6], opioid-related
deaths [7], and diversion of opioid medication to those
without prescriptions [8]. In Alberta alone, the provin-
cial quarterly opioid response surveillance system [9] has
reported 449 deaths from January–June 2020; and an-
other 284 deaths from June–September 2020. With the
COVID-19 pandemic, this number reached record levels
and has continued to increase (likely due to a decrease
in the use of harm reduction and healthcare services).
Unfortunately, these same trends exist in all provinces in
Canada and in the United States.
Indeed, identifying suitable medical alternatives to opi-

oids for both chronic and acute pain has become a crit-
ical area of investigation [10, 11], specifically to assist
patients in reducing their overall opioid use and limit
unnecessary exposure for opioid-naïve populations. An
increasing body of literature suggests that medical can-
nabis may decrease chronic pain [12, 13], be a potential
substitute for opioids [14] and act as a contender for de-
creasing patients’ opioid usage [15]. Known as the “opi-
oid-sparing effect,” recent studies have emphasized the
analgesic properties [16, 17] of medical cannabis – and
that concomitant use with cannabis may potentially
show a significant reduction in overall reliance of opioid
usage [18] – and consequently, lead to an improved
quality of life.
The best-available clinical guidelines from the US [19]

report that there is substantive and/or conclusive evi-
dence regarding cannabis effects on pain [20, 21] (in par-
ticular, improvements on neuropathic pain). Likewise,
past systematic reviews [3, 22–25] concur that cannabis
use has shown benefits in pain reduction. Recent obser-
vational studies [26–28] in the US further support the

potential for cannabis to act as an adjunct for opioid
medication. Other studies suggest that medical cannabis
access laws may also contribute to the reduction of the
number of opioids prescribed per year [4, 29, 30]. Des-
pite the plethora of studies linking medical cannabis
with decreased opioid use, they also highlight a major
limitation in that the extent of the effectiveness of can-
nabis use on opioid reduction is highly variant - depend-
ing on the type of pain, type/dosage of opioid
medication, and concomitant use of other medications.
Importantly, the long-term effect of cannabis on opioid
use is also unknown. Interestingly, Canadian guidelines
[31] have taken a more cautionary approach to cannabis,
recommending that although there may be a small bene-
fit for reducing chronic pain, medical cannabis should
not be utilized as a primary line of treatment for pain, if
possible. Rather, expert bodies [31] emphasize that evi-
dence needs to be supplemented with additional longitu-
dinal studies in order to effectively validate this
association. Currently, there are very few rigorous longi-
tudinal population studies [32, 33] that study the impact
of cannabis use on opioid medication.
Medical cannabis access has been legal in Canada for

two decades. However, the legalization of non-medical
cannabis in Canada (October 2018) and in several US
states, has coincided with broader public interest in the
therapeutic properties of cannabis and this includes its
potential to be a treatment for pain, it is imperative to
close the evidence gap on the relationship between med-
ical cannabis on prescription opioid use. Thus, the pur-
pose of the study was to assess the influence of medical
cannabis authorization on chronic opioid use. We hy-
pothesized that adult patients on chronic opioid treat-
ment who are authorized to use medical cannabis would
experience an opioid-sparing effect, defined as an overall
decrease in oral morphine equivalence (OME) use over
time compared to controls.

Methods
Study design
A matched cohort study among chronic opioid users au-
thorized to use medical cannabis and controls who did
not receive authorization for medical cannabis.

Population
Inclusion criteria
All patients prescribed chronic opioid treatment and au-
thorized for medical cannabis in Alberta (data received
from the College of Physicians & Surgeons of Alberta
which authorizes all medical use in the province) be-
tween March 22, 2013 and March 31, 2018. In Canada,
medical cannabis authorization is defined as a patient
being granted authorization by their health care provider
to access cannabis for medical purposes. Participants
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were adults of any sex, ethnicity, and socioeconomic sta-
tus who received authorization for medical cannabis for
any reason. Chronic opioid treatment was defined as: 1)
all patients who had an opioid prescription within 7 days
prior to the index date (90% of opioid prescriptions in
Alberta are 7 days or less), and 2) either had a total of
120 or more cumulative calendar days of filled opioid
prescriptions or 10 or more opioid prescriptions filled in
the year prior to the index date [34–37]. The index date
for each patient was the first recorded date of medical
cannabis authorization. The index date of all eligible
controls was the first opioid dispensation date plus 1
year. The one-year period between the first opioid dis-
pensation date and index date served as the wash period.

Exclusion criteria
All patients who received medical cannabis but were not
registered to receive health benefits in Alberta during
the entire study period, were excluded from the study.
Patients who had less than 6 months administrative data
before the index date were excluded as changes in
weekly average OME could not be reliability calculated.
Further, patients who had codeine cough syrups up to 1
year before the index date were excluded as codeine
cough syrup is often prescribed for its antitussive prop-
erties, as opposed to pain relief.

Propensity score matched controls
Each authorized medical cannabis patient was matched
with one unique control by using high dimensional pro-
pensity score (HDPS) matching [38]. Controls had to
satisfy the same inclusion and exclusion criteria as au-
thorized medical cannabis patients – but without
authorization of medical cannabis. Variables incorpo-
rated into the HDPS matching method included: sex,
age, year of index date (categorical), comorbidities asso-
ciated with cannabis use (Additional file 1: Tables S1
and S2), and all healthcare resource utilization variables
(all within the year prior to the index date). This in-
cludes healthcare utilization (all hospitalizations, emer-
gency department visits, physician visits with up to 25
diagnostic codes) (Additional file 1: Table S2; Additional
file 2), and all prescription drug utilized by a patient.
Of note, our entire healthcare dataset reported greater
than 1000 different variables and categories which were
included in the HDPS. Administrative data sources (see
below) used as the input datasets of the HDPS included:
inpatient hospital data, ambulatory visit data and claims
data. Similar to those authorized to use medical canna-
bis, eligible controls had to be users of opioid medica-
tion between March 2012 to 2017 and the index date of
each control was set to the first opioid use date + 365
days to allow stabilization of therapy. We applied the

HDPS matching technique using the SAS Packages pro-
posed by Rassen et al. [39] and Schneeweiss et al. [38].

Data source
The initial medical cannabis patient identifiers were pro-
vided by the College of Physicians & Surgeons of Al-
berta. Using a unique lifetime personnel health number,
all patients were linked to the administrative databases
of Alberta Health which captures all healthcare
utilization for all patients in the province of Alberta as
part of the universal healthcare plan for residents. These
databases include all inpatient hospitalizations, ambula-
tory emergence department visits, all community phar-
macy drug dispensations, and physician claims data,
providing at least one-year of longitudinal follow-up data
following the index date for both medical cannabis au-
thorized patients and controls. All data was released as
de-identified data to the researchers.

Outcomes
All opioid doses were converted to OME based on each
drug’s OME factor, days of supply, dispensation amount
and strength. Each daily OME was then converted to a
weekly average OME for all medical cannabis patients
and matched controls [40, 41] for each week of the study
based on the index date. The primary outcome was the
difference in the weekly average OME between the med-
ically authorized patients and the control group in the 6
months prior to index and up to 12 months following
medical cannabis authorization (or equivalent index date
for controls). The average weekly OME in the 6 months
prior to authorization (or pseudo index for the matched
control) was used as the baseline.
A secondary outcome was the “proportion of patients

ceasing opioids”, defined as opioid discontinuation after
the index date for 2 distinct circumstances: 1) opioid-
free for twice the duration of the previous prescription
or; 2) a minimum grace period of 30 opioid-free days.
As the duration of opioid prescriptions have been known
to be highly variable, we utilized this specific protocol
following the guidance of Gomes et al. [33], although
over 90% of all opioid dispensations in Alberta are < 7
days.

Ethics approval
This study was approved by the University of Alberta
Health Research Ethics board (PRO 00084689).

Statistical analysis
All data are expressed descriptively using means (stand-
ard deviations [SD]) or count (proportions [%]), as ap-
propriate. To assess the effect of medical cannabis use
on weekly average OME, interrupted time series (ITS)
analysis was used to assess the change in trend of OME
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in the 26 weeks (6 months) before and 52 weeks (1 year)
after the authorization of medical cannabis (or pseudo
index for the matched control). ITS is a quasi-
experimental design that allows comparison of trends in
an outcome before and after an intervention [42, 43].
ITS analysis was selected for its effectiveness in clear dif-
ferentiation between population-level health pre-
intervention and post-intervention periods. The ITS ana-
lysis allows cannabis patients to be compared to them-
selves (i.e. their own control) by modeling their OME
trend in the 52 weeks (1 year) after the authorization of
medical cannabis relative to the trend they had in the
26 weeks before. However, the basic interrupted time
series design cannot exclude confounding due to tem-
poral changes at the population level around the time of
the intervention (i.e., cannabis authorization) such as co-
interventions. The controlled ITS, which we employed,
includes an additional control series to account for tem-
poral changes that may have occurred within the popu-
lation. Indeed, the controlled interrupted time series [44]
has been shown to provide similar results as those ob-
served in RCTs [45, 46], a testament to the validity of
the approach [47, 48].
OME was assessed in 7-day windows for each patient

(i.e. average OME per week). The absolute effect of med-
ical cannabis authorization on average weekly OME was
calculated, which summarizes both the immediate level
change (i.e., within a week) and change in trend over the
12months with the multivariate delta method used to
the construct 95% confidence intervals around the esti-
mate [49].
To assess the proportion of patients ceasing opioids

after the index date, a logistic regression model was used
to compare the odds of opioid discontinuation after
medical cannabis authorization between the authorized
and unauthorized patients.

Sensitivity and stratification analysis
Further stratification was conducted on both authorized
medical cannabis patients (n = 5373) and all eligible con-
trol (n = 24,693) patients in 3 subgroups of baseline aver-
age OME (based on an average over all 26 weeks before
index date): i) OME ≤ 50, ii) OME between 50 and 100,
and iii) OME > 100. Patients were matched within each
category on an average weekly OME ±15.

Results
In total, 5373 medically authorized cannabis patients
and 24,693 eligible controls were identified (Fig. 1) with
differences noted between the groups (Additional file 1:
Table S1). All 5373 patients were matched to one con-
trol and following HDPS matching, and all covariates
were well balanced after matching between the groups
(standardized differences < 10%; a threshold often

recommended for declaring imbalance in pharmacoepi-
demiological research [50]) (Table 1).
Over the 52 week follow-up period after medical can-

nabis authorization, there was an initial decrease in the
weekly average OME use in authorized medical cannabis
patients in comparison to matched controls (− 183.2
OME, 95% CI: − 449.8 to 83.3) per patient (Table 2,
Fig. 2), although it was not statistically significant. How-
ever, there was a consistent significant decrease in the
week-to-week trend change after cannabis authorization
(− 18.1 OME, 95% CI: − 29.1 to − 7.2) per patient relative
to controls. Combined, there was a non-significant de-
crease in the absolute difference in the total weekly
OME (− 76.5, 95% CI: − 308.0 to 154.9) per patient be-
tween cases and controls (Table 2).
With respect to prescription opioid discontinuation

any time after the index date, overall 49.3% (2650/5373)
and 72.3% (3887/5373) of those authorized medical can-
nabis and controls, respectively, ceased opioid dispensa-
tion during the follow-up (p < 0.001). Medically
authorized cannabis patients were less likely to com-
pletely cease opioid medication use relative to controls;
adjusted odds ratio 0.38 (0.34, 0.41) (Table 3).

Sensitivity analyses results
Among patients consuming ≤50 OME, there were min-
imal decreases immediately after cannabis authorization
compared to controls in weekly average OME use (level
change, − 1.14 OME, 95% CI: − 1.76 to − 0.52) per pa-
tient. This was followed by a slight increase in the week-
to-week trend change (5.8 OME, 95% CI: 5.53 to 6.11)
per patient. Overall, there was a significant increase in
the absolute difference in the total weekly OME among
medically authorized patients after accounting for both
the immediate and overall trend during following (112.1
OME, 95% CI: 104.1 to 120.3) (Table 4) compared to
controls.
Among patients consuming 50 to 100 OME, a small

immediate decrease after cannabis authorization in the
weekly average OME use compared to controls was ob-
served (− 17.8 OME, 95% CI: − 31.8 to − 3.9) per pa-
tients. There were minimal changes in the week-to-week
trend change over the follow-up (− 0.06 OME, 95% CI:
− 0.40 to 0.29). Overall, a decrease in the absolute differ-
ence in the total weekly OME (− 17.8 OME, 95% CI: −
27.3 to − 8.3) per patient was observed (Table 4).
Lastly, among patients using > 100 OME, there was a

significant immediate increase after cannabis
authorization in the weekly average OME compared to
controls (189.9 OME, 95% CI: 93.2 to 286.5). However,
this increase was followed by a decrease in the week-to-
week trend change (− 12.6 OME, 95% CI: − 15.0 to −
10.2) per patient for those authorized cannabis com-
pared to controls. Overall, there was a significant drop
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in the absolute difference in the total weekly OME (− 435.5
OME, 95% CI: − 596.8 to − 274.2) per patient (Table 4).
Similar to the overall findings, irrespective of sub-

group, those authorized medical cannabis were less likely
to completely cease prescription opioid consumption
relative to controls (Table 5).

Discussion
This short-term analysis on this population-based study
of patients in Alberta, Canada, showed that
authorization for medical cannabis had intermediate ef-
fects on weekly OME in adults prescribed chronic opi-
oids treatment, which was dependent on initial opioid
dose. Overall, there were a range of OME reductions
that were observed for all patients – with the majority of

these reductions being of less clinical importance and/or
non-significant. For those prescribed < 100 OME per
week, no statistically significant decreases were observed
in weekly OME. It is important to consider, that the ma-
jority of patients authorized medical cannabis in our
study were consuming < 100 OME per week. Thus, for
these patients (largest subgroup), it is uncertain how
clinically important the improvement in overall opioid
use is, as overall effects were relatively small at the
population level. There is potential that some of these
patients may have reduced their OME consumption over
a longer time frame, however, this cannot be determined
in this study.
Among those prescribed high doses of opioids (OME >

100), there were significant reductions in opioid

Fig. 1 Selection of study population
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consumption. It is unclear what change in weekly
OME would be considered as important, but for the
purposes of this study, we considered a total reduction
of > 400 OME among patients prescribed high doses
to be potentially clinically important. Thus, specific to
AB patients, we considered these individual-level re-
ductions to have important implications for Albertans
who are currently chronic opioid users and consider-
ing medical cannabis use to decrease their opioid use.
Lastly, those authorized medical cannabis were less
likely to completely cease prescription opioids

compared to controls, although this may not be unreason-
able given the short-term follow-up in our study.
The fact that patients consuming lower doses of opi-

oids (largest group out of the three groups) did not have
substantial reductions in use may not be surprising as
these patients may experience ‘floor effects’ whereby
minimal changes in opioid use can occur as their weekly
OME, and therefore daily OME, is already very low.
More difficult to explain is the sudden increase in OME
for those taking > 100 OME after authorization for med-
ical cannabis; this may signal that the therapeutic benefit

Table 1 Baseline characteristics of those authorized for medical cannabis and matched controls (n = 10,746)

Characteristic Matched Controls
(N = 5373)

Authorized for medical cannabis
(N = 5373)

P-
value

Standardized
Difference

Age, years, mean (SD) 52.5 (15.8) 52.3 (13.9) 0.74 0.00638

Female, n (%) 2948 (54.9%) 2907 (54.1%) 0.70 0.00638

Comorbidities

Neoplasms, n (%) 1039 (19.3%) 1117 (20.8%) 0.06 0.03626

Diabetes, n (%) 838 (15.6%) 830 (15.5%) 0.83 0.00411

Mental Disorder, n (%) 3832 (71.3%) 3857 (71.2%) 0.59 0.01031

Nerve System Disease, n (%) 1391 (25.9%) 1536 (28.6%) 0.01 0.06065

Chronic Obstructive Pulmonary Disease, n (%) 985 (18.3%) 921 (17.1%) 0.11 0.03119

Colitis, n (%) 174 (2.2%) 159 (3.0%) 0.01 0.04943

Inflammatory Disease of Uterus, n (%) 3 (0.1%) 3 (0.1%) 1.0 0

Diseases of the Musculoskeletal System and
Connective Tissue, n (%)

4605 (85.7%) 4703 (87.5%) 0.01 0.05359

Generalized Pain, n (%) 5 (0.1%) 8 (0.2%) 0.40 0.01606

Injury and Poisoning, n (%) 1838 (34.2%) 1686 (31.4%) 0.01 0.06029

Healthcare Utilization

Patients with at least one inpatient hospitalization, n
(%)

1062 (19.7%) 1058 (19.7%) 0.92 0.00187

Patients with at least five outpatient visits, n (%) 2271 (42.3%) 2280 (42.4%) 0.86 0.00339

Patients with at least five distinct drug class
dispensations, n (%)

5231 (97.4%) 5181 (96.4%) 0.01 0.05364

Table 2 Interrupted time series of mean weekly OME differences per patient in medically authorized cannabis users (n = 5373) vs
controls (n = 5373)

Variable Weekly OME difference (95% CI)a

Pre-incentive trendb 18.7 (11.2 to 26.3)

Level change after medical cannabis authorizationc −183.2 (−449.8 to 83.3)

Trend change after medical cannabis authorizationd −18.1 (− 29.1 to − 7.2)

Overall absolute effect after medical cannabis authorizatione −76.5 (− 308.0 to 154.9)
aAll reported values indicate the average difference in weekly mean OME per patient in those who received a medical cannabis authorization compared
to controls
bRate of change in the outcome over time prior to medical cannabis authorization
cImmediate change in outcome following medical cannabis authorization
dweek to week change in mean OME or slope after medical cannabis authorization, relative to the pre-incentive difference in trend
eThe overall absolute effect after medical cannabis authorization is the absolute difference in the weekly OME over the 26 weeks pre- and 52 weeks post-medical
cannabis authorization period, compared to the counterfactual difference in trends had medical cannabis authorization not occurred (i.e. pre-incentive difference
in trends projected forward)
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from medical cannabis may not be applicable at this
level of opioid use. In comparison to those unauthorized
for medical cannabis, on average, medical cannabis users
typically have higher co-morbidities, disease burden and
chronic pain [51]. Knowing this, although patients were
well matched using HDPS, the initial significant increase
in OME following medical cannabis authorization may
be due to the fact that opioid use may be higher because
this subset of patients are more likely to have severe

chronic pain and were prescribed a higher short-term
opioid dose to control pain while cannabis was initiated.
Given the nature of the study design, it is impossible to
determine the true underlying cause of the initial in-
crease. Regardless, our findings showed a consistent
week-to-week trend (and ongoing) of a significant de-
crease in OME use over time for those using > 100 OME
per week.
Comparatively, our findings align with the clinical rec-

ommendations from the United States on the use of
medical cannabis for chronic pain; however, they do
not contribute to evidence regarding medical canna-
bis’ effectiveness on chronic pain [19]. The most re-
cent systematic review on medical cannabis’ impact
on non-cancer pain also suggest that, despite the via-
bility of medical cannabis for reducing opioid use,
medical cannabis still cannot be considered as an

Fig. 2 Difference in mean weekly oral morphine equivalents per patient for medically authorized cannabis users (n = 5373) vs
matched controls (n = 5373)

Table 3 Unadjusted logistic regression estimates of the odds
ratio to cease opioids in medically authorized cannabis users
(n = 5373) vs matched controlsa (n = 5373)

Model variables OR (95% CI)a

Exposed vs Unexposed 0.38 (0.34, 0.41)
aControls served as the reference group
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adjunct treatment option to opioids [52]. Conversely,
from the Canadian standpoint, Allan et al. [31] state
that there is only some evidence for medical cannabis’
therapeutic benefits, and that it is limited to neuro-
pathic pain, palliative and end-of-life pain. In fact,
Canadian clinicians strongly recommend against med-
ical cannabis (particularly smoked) as the primary av-
enue of pain treatment. As our study is specific to
Canada, our findings may contribute new evidence
and potentially clarify the population health impacts
of medical cannabis use. Although this study cannot
exactly quantify population-level effects of opioid re-
duction from medical cannabis use, what we do know
is that the opioid epidemic in North America is
growing. Thus, for the purposes of the study, we can
infer that any type of decrease in overall opioid use
can be an indicator of a potential beneficial impact
for the Canadian population from the perspective of
opioid use.
Collectively, there has been a growing body of litera-

ture acknowledging medical cannabis’ therapeutic anal-
gesic properties and its potential clinical association with
pain reduction [13, 14, 23], however, gaps remain in the

evidence. Takakuwa et al. [26] reported that cannabis
was effective as an alternative to opioids in over 60% of
patients (out of 180) – however, this outcome did not
predict whether the individuals eventually stopped tak-
ing opioids altogether. Reiman et al. [21] also reported
that medical cannabis was a viable substitute for opioids,
although their study did not have a comparison group
for opioid users alone. Despite the consensus on some
benefit of medical cannabis on pain reduction, there are
still numerous research studies that show mixed results,
emphasizing that the association is not consistently
strong. In fact, Olfson et al. [27] reported that cannabis
use had the opposite effect – the risk for opioid use dis-
order was higher in cannabis users. Further, Rogers et al.
[2] stated that potential polysubstance use of other il-
legal substances taken for the treatment of pain was a
significant limitation for fully understanding the
cannabis-opioid relationship. Likewise, there are a lim-
ited number of Canadian-specific epidemiological stud-
ies [6, 53, 54] that studied medical cannabis – and even
smaller numbers that studied its association with opioid
use [6, 30]. The majority of these studies have very small
cohort numbers and are highly reliant on self-reported

Table 4 Interrupted time series estimates of mean weekly OME differences within baseline OME subgroups per patient in medically
authorized cannabis users (n = 5373) vs controls (n = 5373)

Variable Weekly OME difference in
those < =50 OME (n = 2821
cannabis patients)a

Weekly OME difference in those
50–100 OME (n = 807 cannabis
patients)a

Weekly OME difference in those >
100 OME (n = 1103 cannabis
patients)a

Pre-incentive trendb −0.05 (−0.07 to −0.04) − 0.09 (− 0.22 to 0.03) 4.4 (2.9 to 5.9)

Level change after medical
cannabis authorizationc

−1.14 (− 1.76 to − 0.52) −17.8 (−31.8 to −3.9) 189.9 (93.2 to 286.5)

Trend change after medical
cannabis authorizationd

5.8 (5.53 to 6.11) − 0.06 (− 0.40 to 0.29) − 12.6 (− 15.0 to −10.2)

Overall absolute effect after
medical cannabis
authorizatione

112.1 (104.1 to 120.3) − 17.8 (− 27.3 to − 8.3) −435.5 (− 596.8 to − 274.2)

aAll reported values indicate the average difference in weekly mean OME per patient in those who received a medical cannabis authorization compared
to controls
bRate of change in the outcome over time prior to medical cannabis authorization
cImmediate change in outcome following medical cannabis authorization
dweek to week change in mean OME or slope after medical cannabis authorization, relative to the pre-incentive difference in trend
eThe overall absolute effect after medical cannabis authorization is the absolute difference in the weekly OME over the 26 weeks pre- and 52 weeks post-medical
cannabis authorization period, compared to the counterfactual difference in trends had medical cannabis authorization not occurred (i.e. pre-incentive difference
in trends projected forward)

Table 5 Logistic regression estimates of the odds ratio to cease opioids in medically authorized cannabis user subgroups vs controls

Baseline OME OR (95% CI) Number of patients in each sub-
group

Proportion of cease opioid after index date, n (%), in each sub-
group

Control Authorized Control Authorized

OME ≤ 50 0.55 (0.49, 0.62) 2821 2821 2073 (73.5%) 1710 (60.6%)

50 < OME ≤ 100 0.46 (0.38, 0.56) 807 807 485 (60.1%) 331 (41.0%)

OME > 100 0.34 (0.28, 0.42) 1103 1103 635 (57.7%) 360 (32.6%)
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outcomes. To highlight, Purcell et al. [30] reported that
45.2% of their patients successfully discontinued their
opioid use – but their study was conducted in a popula-
tion primarily using benzodiazepines and only had 146
patients. In all, it is apparent that ongoing long-term epi-
demiological studies, such as this one, are critically
needed to comprehend its exact interaction with opioid
use. Ideally, well-controlled clinical trials are urgently
needed to be able to fully elucidate cannabis’s potential
benefits with respect to opioid sparing effects in
patients.
The major strength of this study is that it is currently, to

our knowledge, the largest and longest population-based
study of medical cannabis users in Canada that utilizes
rigorous measures to track medical cannabis use with
current opioid use. However, our study has limitations that
should be noted. First, it is an observational study, which
may lead to potential spectrum bias since our cohort of pa-
tients were those who individually sought medical cannabis
for treatment. Second, there may be uncertainty as to
whether the medical cannabis authorized was consumed as
prescribed, and if patients elected to use alternative treat-
ments for their pain symptoms/management. Third, given
wide variability of the type of cannabis products or cannabis
cultivars used, we cannot pinpoint one specific strain or
dose of medical cannabis that may have attributed to the
significant reduction on opioid usage or type of pain. Fi-
nally, our study is limited by the lack of clinical details of
medical cannabis, any concomitant use with other non-
prescription opioid or other drugs, and lastly, the exact time
of onset of pain symptoms for each patient.

Conclusions
This study found that medical cannabis authorization
showed intermediate effects on opioid use, with the ma-
jority of patients on OME < 100 showing minimal de-
creases in OME use over time. The greatest reductions
appear to be in those patients who were prescribed high
dose of opioids (OME > 100). Overall, our findings may
contribute ongoing evidence for clinicians regarding the
potential impact of medical cannabis to reduce the opi-
oid burden among patients. Although the clinical im-
portance of these reductions is unclear, any reduction in
opioid use may be important in the ongoing struggle to
contain the opioid crisis in North America.
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