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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 2013-2018 in Alberta, Canada.

Methods: All adult patients de�ned as chronic opioid users who received medical cannabis authorization
in the province of Alberta from 2013-2018 were propensity score matched to non-authorized chronic
opioid using controls. 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 a
slightly 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 signi�cant 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 utilization, 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 bene�ts and any harms of ongoing use. 

Background
For both the United States (US) and Canada, the over-prescription and widespread diversion off
pharmaceutical opioids has led to signi�cant health harms and become a major burden on the healthcare
system(1, 2). For centuries, opioids have been a classi�cation of drug commonly used to manage both
acute and chronic pain(3). However, longer term 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). Indeed, identifying suitable medical
alternatives to opioids for both chronic and acute pain has become a critical area of investigation(9, 10),
speci�cally 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 cannabis may decrease
chronic pain(11, 12), be a potential substitute for opioids(13) and act as a contender for decreasing
patients’ opioid usage(14). Known as the “opioid-sparing effect,” recent studies have emphasized the
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analgesic properties(15, 16) of medical cannabis – and that concomitant use with cannabis may
potentially show a signi�cant reduction in overall reliance of opioid usage(17) – and consequently, lead
to an improved quality of life.

The best-available clinical guidelines from the US (18) report that there is substantive and/or conclusive
evidence regarding cannabis effects on pain(19, 20) (in particular, improvements on neuropathic pain).
Likewise, past systematic reviews(3, 21-24) concur that cannabis use has shown bene�ts in pain
reduction. Recent observational studies(25-27) 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, 28, 29). Despite 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 cannabis use on opioid reduction is highly variant - depending 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(30)
have taken a more cautionary approach to cannabis, recommending that although there may be a small
bene�t for reducing chronic pain, medical cannabis should not be utilized as a primary line of treatment
for pain, if possible. Rather, expert bodies(30) emphasize that evidence needs to be supplemented with
additional longitudinal studies in order to effectively validate this association. Currently, there are very
few rigorous longitudinal population studies(31, 32) that study the impact of cannabis use on opioid
medication.

Non-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 medical cannabis on
prescription opioid use. Thus, the purpose of the study was to assess the in�uence of medical cannabis
authorization on chronic opioid use. We hypothesized that adult patients on chronic opioid treatment who
are authorized to use medical cannabis would experience an opioid-sparing effect, de�ned 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 authorized to use medical cannabis and controls
who did not receive authorization for medical cannabis.

Population

Inclusion Criteria: All patients prescribed chronic opioid treatment and authorized for medical cannabis in
Alberta (data received from the College of Physicians & Surgeons of Alberta which authorizes all medical
use in the province) between March 22, 2013 and March 31, 2018. Participants were adults of any sex,
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ethnicity, and socioeconomic status who received authorization for medical cannabis for any reason.
Chronic opioid treatment was de�ned 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 �lled opioid prescriptions or 10 or more opioid prescriptions
�lled, in the year prior to the index date(33-36). The index date for each patient was the �rst recorded date
of medical cannabis authorization. The index date of all eligible controls was the �rst opioid dispensation
date plus one year. The one-year period between the �rst opioid dispensation date and index date served
as the wash period.

Exclusion Criteria: All patients who received medical cannabis but were not registered to receive health
bene�ts in Alberta during the entire study period. 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 one year before the index date were
excluded as codeine cough syrup is often prescribed for its antitussive properties, as opposed to pain
relief.

Propensity Score Matched Controls

Each authorized medical cannabis patient was matched with one unique control by using high
dimensional propensity score (HDPS) matching(37). Controls had to satisfy the same inclusion and
exclusion criteria as authorized medical cannabis patients – but without authorization of medical
cannabis.  Variables incorporated into the HDPS matching method included: sex, age, year of index date
(categorical), comorbidities associated with cannabis use (Appendices Tables 1 and 2), and all
healthcare resource utilization variables (all within the year prior to the index date). This includes
healthcare utilization (all hospitalizations, emergency department visits, physician visits with up to 25
diagnostic codes), and all prescription drug utilized by a patient. To 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
cannabis, eligible controls had to be users of opioid medication between March 2012 to 2017 and the
index date of each control was set to the �rst opioid use date + 365 days to allow stabilization of therapy.
We applied the HDPS matching technique using the SAS Packages proposed by Rassen et al. (2011)(38)
and Schneeweiss et al. (2009)(37).

Data Source

The initial medical cannabis patient identi�ers were provided by the College of Physicians & Surgeons of
Alberta. 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, ambulatory emergence department visits, all community pharmacy drug dispensations,
and physician claims data, providing at least one-year of longitudinal follow-up data following the index
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date for both medical cannabis authorized patients and controls. All data was released as de-identi�ed
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(39, 40) for each week of the study based on the index date. The
primary outcome was the difference in the weekly average OME between the medically 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”, de�ned 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 speci�c protocol following the guidance of Gomes
et al. (2018)(32), although over 90% of all opioid dispensations in Alberta are <7 days.

Patient and Public Involvement

Patients was not involved in the design, conduct and reporting of this research project as it was not
applicable to this project. The College of Physicians & Surgeons of Alberta (CPSA) is a public body that
was involved in the project in terms of our access to the data. As mentioned in our “Acknowledgements,”
although the data was provided by the CPSA, neither the Government of Alberta, Alberta Health, nor CPSA
expresses any opinion in relation to this study. Further, the CPSA was not involved in the analysis or
reporting of the research project’s outcomes.  

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 (standard deviations [SD]) or count (proportions [%]), as
appropriate. To assess the effect of medical cannabis use on weekly average OME, interrupted time
series (ITS) analysis was used to assessed the change in trend OME 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(41, 42). ITS analysis was selected for its effectiveness in clear differentiation
between population-level health pre-intervention and post-intervention periods. The ITS analysis allows
cannabis patients to be compared to themselves (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
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weeks before. However, the basic interrupted time series design cannot exclude confounding due to
temporal 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 temporal changes that may have occurred within the population. By modelling it this way,
effects observed within cannabis patients but not among the control series would be supportive evidence
that the change in OME was associated with cannabis authorization; conversely, may be stronger to
support a causal relationship between the intervention and outcome. Conversely, changes observed in
both those authorized medical cannabis and the control series would suggest that other factors may be
partially explaining the effect observed within the cannabis patients. Indeed, the controlled interrupted
time series(43) has been shown to provide similar results as those observed in RCTs(44, 45), a testament
to the validity of the approach(46, 47).

OME was assessed in 7-day windows for each patient (i.e. average OME per week). The absolute effect of
medical 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 12 months with the multivariate
delta method used to the construct 95% con�dence intervals around the estimate(48).

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. Covariates adjusted in the logistic regression were age, sex,
comorbidities, and overall healthcare utilization in the previous 6 months.

Sensitivity and Strati�cation Analysis

Further strati�cation was conducted on both authorized medical cannabis patients (n=5373) and all
eligible control (n=24693) patients in 3 subgroups of baseline average 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 24693 eligible controls were identi�ed (Fig. 1)
with differences noted between the groups (Appendix Table 1). All 5373 patients were matched to one
control 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
pharmacoepidemiological research(49)) (Table 1).
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Table 1
Baseline characteristics of those authorized for medical cannabis and matched controls (n = 10746)

Characteristic 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

COPD, n (%) 985
(18.3%)

921 (17.1%) 0.11 0.03119

Colitis, n (%) 174
(2.2%)

159 (3.0%) 0.01 0.04943

In�ammatory 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 �ve outpatient visits,
n (%)

2271
(42.3%)

2280 (42.4%) 0.86 0.00339

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

5231
(97.4%)

5181 (96.4%) 0.01 0.05364
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Over the 52 week follow-up period after medical cannabis 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
signi�cant. However, there was a consistent signi�cant 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-signi�cant decrease in the absolute difference in the weekly OME (-76.5, 95% CI: -308.0 to
154.9) per patient between cases and controls (Table 2).

 

Table 2
Interrupted time series of mean weekly OME differences per patient in medically authorized cannabis user

vs controls.
Variable Weekly OME difference

(95% CI) a

Pre-incentive trend c 18.7

(11.2 to 26.3)

Level change after medical cannabis authorization d -183.2

(-449.8 to 83.3)

Trend change after medical cannabis authorization e -18.1

(-29.1 to -7.2)

Overall absolute effect after medical cannabis authorization f -76.5

(-308.0 to 154.9)

a All reported values indicate the average difference in weekly mean OME per patient in those who
received a medical cannabis authorization compared to controls

c Rate of change in the outcome over time prior to medical cannabis authorization

d Immediate change in outcome following medical cannabis authorization

e week to week change in mean OME or slope after medical cannabis authorization, relative to the pre-
incentive difference in trend

f The 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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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 cannabis and controls, respectively,
ceased opioid dispensation during the follow-up (p < 0.001). After adjustment, medically authorized
cannabis patients were less likely to completely cease opioid medication use relative to controls; adjusted
odds ratio 0.44 (0.40, 0.48) (Tables 3 & 4).

Table 3
Adjusted logistic regression estimates of the odds ratio to cease opioids in medically

authorized cannabis user vs controls*
Model variables OR (95% CI)*

Exposed vs Unexposed 0.44 (0.400, 0.476)

Age 0.99 (0.993, 0.999)

Sex (M vs F) 0.91 (0.836, 0.986)

Calendar year of index date 0.86 (0.836, 0.891)

Inpatient visit prior to the index date (yes vs no) 1.14 (1.020, 1.278)

Ambulatory visits prior to the index date (≥ 5 vs < 5) 1.01 (0.927, 1.112)

Neoplasms 0.91 (0.822, 1.011)

Diabetes 1.09 (0.974, 1.225)

Mental Disorder 0.99 (0.902, 1.083)

Nerve System Disease 1.05 (0.956, 1.151)

COPD 0.85 (0.764, 0.944)

Colitis 0.94 (0.730, 1.212)

In�ammatory Disease of Uterus 0.96 (0.170, 5.441)

Diseases of the Musculoskeletal System and Connective Tissue 0.83 (0.741, 0.946)

Generalized Pain 0.75 (0.241, 2.332)

Injury and Poisoning 1.22 (1.117, 1.332)

*Controls served as the reference group

 
Sensitivity Analyses Results

Among patients consuming ≤ 50 OME, there were minimal 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 patient. 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 signi�cant increase in the absolute difference in the
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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.

Table 4
Interrupted time series estimates of mean weekly OME differences within baseline OME subgroups per

patient in medically authorized cannabis user vs controls.
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 = 1424 cannabis
patients ) a

Pre-incentive trend c -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 authorization d

-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 authorization e

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
authorization f

112.1

(104.1 to 120.3)

-17.8

(-27.3 to -8.3)

-435.5

(-596.8 to -274.2)

a All reported values indicate the average difference in weekly mean OME per patient in those who
received a medical cannabis authorization compared to controls

c Rate of change in the outcome over time prior to medical cannabis authorization

d Immediate change in outcome following medical cannabis authorization

e week to week change in mean OME or slope after medical cannabis authorization, relative to the pre-
incentive difference in trend

f The 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)

 

Among patients consuming 50 to 100 OME, a small immediate decrease after cannabis authorization in
the weekly average OME use compared to controls was observed (-17.8 OME, 95% CI: -31.8 to -3.9) per
patients. 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 difference in the weekly OME (-17.8 OME, 95%
CI: -27.3 to -8.3) per patient was observed (Table 4).
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Lastly, among patients using > 100 OME, there was a signi�cant 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 compared to controls. Overall, there was a
signi�cant drop in the absolute difference in the weekly OME (-435.5 OME, 95% CI: -596.8 to -274.2) per
patient (Table 4).

Similar to the overall �ndings, irrespective of subgroup, those authorized medical cannabis were less
likely to completely cease prescription opioid consumption relative to controls (Table 5).

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

0.555
(0.495,
0.621)

2821 2821 2073 (73.5%) 1710 (60.6%)

50 < 
OME ≤ 
100

0.462
(0.378,
0.565)

807 807 485 (60.1%) 331 (41.0%)

OME > 
100

0.349
(0.293,
0.416)

1103 1103 635 (57.7%) 360 (32.6%)

 

Discussion
This short-term analysis on this population-based study of patients in Alberta, Canada, showed that
authorization for medical cannabis had intermediate effects on weekly OME in adults prescribed chronic
opioids 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-signi�cant. For those prescribed < 100 OME per week, no statistically signi�cant
decreases were observed in weekly OME. It is important to consider, that the majority 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.
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Among those prescribed high doses of opioids (OME > 100), there were signi�cant reductions in opioid
consumption. It is unclear what change in weekly OME would be considered as important, but for the
purposes of this study, we considered a reduction of > 400 OME among patients prescribed high doses to
be potentially clinically important. Overall, those authorized medical cannabis were less likely to
completely cease prescription opioids compared to controls, although this may not be unreasonable
given the short-term follow-up in our study.

The fact that patients consuming lower doses of opioids (largest group out of the three groups) did not
have substantial reductions in use may not be surprising as these patients may experience ‘�oor effects’
whereby minimal changes in opioid use can occur as their weekly OME, and therefore daily OME, is
already very low. More di�cult to explain is the sudden increase in OME for those taking > 100 OME after
authorization for medical cannabis; this may signal that the therapeutic bene�t 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(50). Knowing this, although patients were well matched using HDPS, the initial signi�cant
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 increase. Regardless, our
�ndings showed a consistent week-to-week trend (and ongoing) of a signi�cant decrease in OME use
over time for those using > 100 OME per week.

Comparatively, our �ndings align with the clinical recommendations from the United States on the use of
medical cannabis for chronic pain; however, they do not contribute to evidence regarding medical
cannabis’ effectiveness on chronic pain(18). The most recent systematic review on medical cannabis’
impact on non-cancer pain also suggest that, despite the viability of medical cannabis for reducing opioid
use, medical cannabis still cannot be considered as an adjunct treatment option to opioids(51).
Conversely, from the Canadian standpoint, Allan et al. (2018)(30) state that there is only some evidence
for medical cannabis’ therapeutic bene�ts, and that it is limited to neuropathic pain, palliative and end-of-
life pain. In fact, Canadian clinicians strongly recommend against medical cannabis (particularly
smoked) as the primary avenue of pain treatment. As our study is speci�c to Canada, our �ndings may
contribute new evidence and potentially clarify the population health impacts of medical cannabis use.

Collectively, there has been a growing body of literature acknowledging medical cannabis’ therapeutic
analgesic properties and its potential clinical association with pain reduction(12, 13, 22), however, gaps
remain in the evidence. Takakuwa et al. (2020)(25) 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 taking opioids altogether.

Reiman et al. (2017)(20) 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
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some bene�t 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. (2018)(26)
reported that cannabis use had the opposite effect – the risk for opioid use disorder was higher in
cannabis users. Further, Rogers et al. (2019)(2) stated that potential polysubstance use of other illegal
substances taken for the treatment of pain - was a signi�cant limitation for fully understanding the
cannabis-opioid relationship. Likewise, there are a limited number of Canadian-speci�c epidemiological
studies(6, 52, 53) that study medical cannabis – and even smaller numbers that study its association
with opioid use(6, 29). The majority of these studies have very small cohort numbers and are highly
reliant on self-reported outcomes. To highlight, Purcell et al. (2019)(29) reported that 45.2% of their
patients successfully discontinued their opioid use – but their study was conducted in a population
primarily using benzodiazepeines and only had only 146 patients. In all, it is apparent that ongoing long-
term epidemiological 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 bene�ts 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 - 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 patients 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 treatments for their pain symptoms/management. Third, given wide variability of the type of
cannabis products or cannabis cultivars used, we cannot pinpoint one speci�c strain or dose of medical
cannabis that may have attributed to the signi�cant reduction on opioid usage or type of pain. Finally, 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 utilization,
with the majority of patients on OME<100 showing minimal decreases 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 �ndings may contribute ongoing evidence for clinicians regarding the potential impact of
medical cannabis on, not only pain management, but as a potential second-line alternative to opioid
medication.
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Figure 1

Selection of study population



Page 20/20

Figure 2

Difference in mean weekly oral morphine equivalents per patient medically authorized cannabis user vs
controls
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