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ARTICLE INFO ABSTRACT

Keywords: Objectives: We characterized trends in medical cannabis use; examined characteristics associated with medical
Canada_ cannabis use without medical authorization; and examined the association between recreational cannabis
Cannabis legalization and medical cannabis use in Ontario, Canada.
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Methods: Data were from a repeated, population-based, cross-sectional survey of adults (N = 19,543;
2014-2019). Cannabis use was categorized as either medical cannabis use, recreational cannabis use or no
cannabis use. The analytical strategy included jointpoint regression, logistic regression and multinomial logistic
regression.

Results: Medical cannabis use increased from 4 % to 11 % (Annual Percentage Change [APC]: 25 %, 95 %
Confidence Interval [CI]: 17 %-33 %) and recreational cannabis use increased from 9 % to 15 % (APC: 9 %, 95 %
CL: 3 %-15 %) between 2014 and 2019. Being 18 to 29 years old compared with being 65+ years old was
associated with an increased likelihood of medical cannabis use without medical authorization (Odds Ratio [OR]:
4.05, 95 % CI: 2.12-7.72), while being of fair or poor self-perceived health compared with excellent, very good or
good self-perceived health (OR: 0.61, 95 % CI: 0.40-0.95) was associated with a decreased likelihood of medical
cannabis use without medical authorization. Recreational cannabis legalization was associated with an increased
likelihood of medical cannabis use compared with no cannabis use (OR: 1.48, 95 % CI: 1.19-1.85) and of rec-
reational cannabis use compared with no cannabis use (OR: 1.35, 95 % CI: 1.11-1.65).

Conclusions: Although medical cannabis use increased, it was largely used without medical authorization.
Guidance and education that encourages medical usage under clinical supervision is recommended, and miti-
gation of known barriers to medical cannabis authorization.

1. Background conventional medical treatments (Health Canada, 2016). It can be
accessed through home cultivation or mail-order shipment from

Medical cannabis use is authorized by clinicians in Canada to relieve Licensed Producers, which are approved and regulated by Health Can-
symptoms associated with various disorders that have not responded to ada. Federal regulations have evolved in three distinct stages in Canada,
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ultimately resulting in the broadening of accessibility and availability of
products: The Marihuana Medical Access Regulations (2001), Mari-
huana for Medical Purposes Regulations (2014) and Access to Cannabis
for Medical Purposes Regulations (2016) (Shim et al., 2023).

Little is known about the extent of medical cannabis use in Canada.
Health Canada’s administrative records pertaining to number of patients
with medical authorization indicate significant overall growth in med-
ical cannabis use between 2003 and 2021 (Shim et al., 2023). These
findings represent underestimates because the vast majority of those
engaging in medical cannabis use do not possess medical authorization
(66 % to 85 %) (Government of Canada, 2019, Hamilton et al., 2017).
Population-based surveys represent one avenue to address this limita-
tion. Prevalence of medical cannabis use in lifetime was estimated to be
25 % among those 16 to 65 years old in Canada in 2018 (Leung et al.,
2022). In contrast, prevalence of medical cannabis use in the past 12
months was estimated to be 4 % among those >18 years old in Ontario in
2013/2014 (Hamilton et al., 2017), and increased from 12 % to 14 %
among those >16 years old in Canada between 2017 and 2019 (Gov-
ernment of Canada, 2019). Likewise, prevalence of medical cannabis use
in the past 12 months among those who used cannabis increased from
24 % to 36 % among those >15 years old in Canada between 2015 and
2019 (Health Canada, 2017, Health Canada, 2023). These findings are
subject to some limitations, including examination of lifetime medical
cannabis use as opposed to recent or current medical cannabis use
(Leung et al., 2022), as well as potential participation bias since those
who used cannabis versus those who did not use cannabis may have
been more likely to participate due to the cannabis-specific content of
the surveys (Government of Canada, 2019). In addition, most of these
studies have not examined longer term trends in medical cannabis use,
which is important as other patterns of cannabis consumption have been
rising over the past decade (Nigatu et al., 2020).

Few studies have examined characteristics associated with medical
cannabis use without medical authorization (i.e. medical cannabis use
without the approval of a clinician). In a population-based survey of
those engaging in medical cannabis use post-recreational cannabis
legalization in Canada, younger age, female gender, lower educational
attainment, lower household income and smaller size of city were
associated with an increased likelihood of medical cannabis use without
medical authorization (Balneaves et al., 2023). Other surveys demon-
strated that those engaging in medical cannabis use without versus with
medical authorization were more likely to indicate depression or anxiety
as the primary conditions for which treatment was sought, and less
likely to indicate home cultivation or licensed producers as avenues of
access (Walsh et al., 2013). Similar findings have been noted in Israel
and Australia (Sznitman, 2017, Lintzeris et al., 2022). Additional do-
mains (e.g. physical health, mental health and substance use patterns)
have not been considered, hindering a broader profile of those engaging
in medical cannabis use without medical authorization. This informa-
tion is required to obtain a better understanding of this pattern of
cannabis consumption and to develop and implement targeted
interventions.

The association between recreational cannabis legalization and
medical cannabis use warrants further attention. Indeed, recreational
cannabis legalization was associated with increases in patterns of
cannabis consumption and cannabis related harms in Ontario and
Canada (Government of Canada, 2019, Rotermann, 2020, Imtiaz et al.,
2023b, Imtiaz et al., 2023a, Myran et al., 2022, Myran et al., 2023b). As
such, there may have been spillover effects on medical cannabis use as
well. Among adults that engaged in medical cannabis use pre-
recreational cannabis legalization in Ontario, changes were observed
in the trajectories of medical cannabis use and dual medical and recre-
ational cannabis use post-recreational cannabis legalization (AminiLari
et al., 2022). Notably, 24 % of those who engaged in exclusive medical
cannabis use transitioned to dual medical and recreational cannabis use,
and 24 % of those who engaged in dual medical and recreational
cannabis use transitioned to exclusive recreational cannabis use
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(AminiLari et al., 2022). Health Canada’s administrative records further
demonstrate that recreational cannabis legalization was associated with
reductions in mail-order shipments of medical cannabis pre-post recre-
ational cannabis legalization in Canada (Nguyen et al., 2023). Specif-
ically, mail-order shipments were 48 % lower in the first annual quarter
of 2020 compared with a counterfactual scenario with absence of rec-
reational cannabis legalization (Nguyen et al., 2023). The reliance on
administrative records that captured mail-order shipments once again
depicts an incomplete image (Nguyen et al., 2023), as medical cannabis
may have been sourced from elsewhere (i.e. illegal cannabis market or
legal recreational cannabis market).

We accordingly addressed these knowledge gaps by drawing upon a
population-based survey of adults residing in Ontario (2014 to 2019).
Our specific objectives were to: (1) characterize trends in medical
cannabis use; (2) examine characteristics associated with medical
cannabis use without medical authorization; and (3) examine the asso-
ciation between recreational cannabis legalization and medical cannabis
use. Collectively, the findings will contribute to broadening our under-
standing of medical cannabis use in Canada.

2. Methods
2.1. Data source

Data were sourced from the Centre for Addiction and Mental Health
(CAMH) Monitor Survey, a repeated, population-based, cross-sectional
telephone survey of adults >18 years old in Ontario (Nigatu et al.,
2020). The sampling methodology was comprised of regional stratifi-
cation by six geographical units with equal sample size allocation, and
two-stage (telephone number, household respondent) probability se-
lection of telephone numbers using random-digit-dialing methods
(Nigatu et al., 2020). In order to mitigate the impacts of non-coverage
due to households with cell phones only, a dual sampling frame
including a province-wide list-assisted random-digit-dialing sampling
frame and a province-wide cell phone random-digit-dialing sampling
frame was used starting in 2017 (Nigatu et al., 2020).

More than 19,500 respondents participated in the surveys between
2014 and 2019, with an average response rate of 38 % (Range: 28 % to
46 %) (see Table S1 in Supplementary Appendix for survey adminis-
tration dates, sample sizes and response rates) (Nigatu et al., 2020).
Following the provision of informed consent for participation,
computer-assisted telephone interviewing was used to collect responses
to a questionnaire. Importantly, a mixed matrix interview design with
two-split ballot panels was operationalized in the data collection to
reduce response burden (Nigatu et al., 2020). Further information
regarding the survey is available elsewhere (Nigatu et al., 2020). All
observations from the different iterations of the survey were aggregated
into a pooled database (N = 19,543).

2.2. Measures

A three-category cannabis use measure was derived based on re-
sponses to two items. First, participants were asked about their cannabis
use in the past 12 months, “How often, if ever, have you used cannabis,
marijuana or hash during the past 12 months?” (Responses: never to
more than once a day). Second, participants that indicated cannabis use
in the past 12 months were further asked, “In the past 12 months have
you ever used cannabis, marijuana or hash to manage pain, nausea,
glaucoma, the symptoms of multiple sclerosis, or any other medical
condition?” (Responses: yes, no). Responses to these two items were
combined to reflect medical cannabis use (with or without recreational
cannabis use), recreational cannabis use and no cannabis use. Medical
cannabis use without medical authorization was ascertained based on
responses to the item, “In the past 12 months, did you have medical
authorization to use cannabis, marijuana or hash for medical purposes?”
(Responses: yes, no).
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Recreational cannabis legalization was coded as post-recreational
cannabis legalization for all observations from and after October 2018
and pre-recreational cannabis legalization for all observations before
October 2018. Additional covariates included survey iteration
(2014-2016, 2017-2019), age (18-29, 30-39, 40-49, 50-64, 65+), sex
(male, female), educational attainment (some post-secondary school or
more, high school or less), household income (not stated or missing,
<$70,000, >$70,000), rurality (non-rural, rural), immigration status
(non-immigrant, immigrant), marital status (never married or previ-
ously married [widowed, divorced, separated], married or living with a
partner), self-perceived physical health (excellent, very good or good,
fair or poor), self-perceived mental health (excellent, very good or good,
fair or poor), hazardous or harmful drinking (Alcohol Use Disorder
Identification Test Score (AUDIT) Score < 8, AUDIT Score > 8) (Babor
et al., 2001) and current tobacco smoking (no current tobacco smoking,
current tobacco smoking).

2.3. Statistical analyses

Descriptive statistics and cross-tabulations between recreational
cannabis legalization and age, sex, educational attainment, income,
rurality, immigration status and marital status were generated to
describe the sample characteristics. Trends in medical cannabis use and
recreational cannabis use were characterized next through Jointpoint
regression analyses. The number of available data points (N = 6)
permitted fitting of one linear segment to the time series. Annual per-
centage changes in medical cannabis use and recreational cannabis use
were computed, which assumed the prevalence of a given year to change
at a constant percentage of the prevalence of the previous year.

Associations between characteristics and medical cannabis use
without medical authorization were then tested using logistic regression
analyses. The model included age, sex, educational attainment, income,
rurality, immigration status, marital status, self-perceived physical
health, self-perceived mental health, hazardous or harmful drinking and
current tobacco smoking. Odds ratios (ORs) for all characteristics were
generated estimating the likelihood of medical cannabis use without
medical authorization compared with medical cannabis use with med-
ical authorization. Importantly, the analytical sample was restricted to
those engaging in medical cannabis use.

Associations between recreational cannabis legalization and medical
cannabis use and recreational cannabis use were subsequently tested
using multinomial logistic regression analyses. The model included
recreational cannabis legalization, survey iteration, age, sex, educa-
tional attainment, income, rurality, immigration status and marital
status. ORs estimating the likelihood of medical cannabis use compared
with no cannabis use, and recreational cannabis use compared with no
cannabis use, pre-post recreational cannabis legalization were gener-
ated. Multiplicative interactions between recreational cannabis legali-
zation and sex and age were tested to assess the presence of differential
patterns of change.

A complete case analyses strategy was utilized, as data missingness
amounted to < 1 % for all measures other than income (24 %; missing
data modeled as a separate category). All analyses accounted for the
survey design, incorporated survey weights and applied the Taylor Se-
ries approximation in the variance estimation. All analyses were con-
ducted using Jointpoint Regression Program (Version 4.9.1.0) and
SUDAAN (Version 11.0.3).

2.4. Ethics approval

Informed consent was obtained from all participants included in the
CAMH Monitor. Research ethics committee review and approval were
obtained from the Research Ethics Board at CAMH (REB Number: 001-
2021).
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3. Results

The characteristics of the participants in the sample are presented in
Table 1. The majority were under 50 years old (51 %), female (52 %) and
had some post-secondary education (73 %). The majority were also non-

Table 1
Characteristics of adults in Ontario included in the centre for addiction and
mental health monitor survey (2014-2019).

Total Stratification by Recreational Cannabis
Sample Legalization
% (N) Pre- Post- Chi-
Recreational Recreational Square P-
Cannabis Cannabis Value
Legalization Legalization
% (N) % (N)
Age <0.0001
65+ 20 19 (5,612) 22 (1,352)
(6,964)
50-64 29 29 (5,145) 29 (941)
(6,086)
40-49 17 18 (2,343) 15 (403)
(2,746)
30-39 15 15 (1,391) 14 (310)
(1,701)
18-29 19 19 (1,372) 21 (500)
(1,872)
Sex 0.4084
Male 48 48 (6,412) 47 (1,489)
(7,901)
Female 52 52 (9,602) 53 (2,040)
(11,642)
Educational 0.3558
Attainment
Some post- 73 73 (10,961) 72 (2,429)
secondary (13,390)

school or more

High school or less 27 27 (4,907) 28 (1,070)
(5,977)
Income <0.0001
Not stated or 25 24 (3,800) 28 (946)
Missing (4,746)
<$70,000 25 25 (5,228) 27 (1,133)
(6,361)
>$70,000 50 51 (6,986) 45 (1,450)
(8,436)
Rurality <0.0001
Non-rural 87 88 (13,599) 83 (2,830)
(16,429)
Rural 13 12 (2,415) 17 (699)
(3,114)
Immigration 0.3450
Status
Non-immigrant 77 77 (12,648) 76 (2,750)
(15,398)
Immigrant 23 23 (3,241) 24 (768)
(4,009)
Marital Status <0.0001
Married or living 63 64 (9,966) 59 (1,967)
with a partner (11,933)
Never married or 37 36 (5,903) 41 (1,528)
previously (7,431)
married
(widowed,
divorced or
separated)
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rural (87 %), non-immigrants (77 %) and married or living with a
partner (63 %), while half reported an income of >$70,000 (50 %).

Characteristics of the participants differed between the pre-
recreational cannabis legalization and post-recreational cannabis
legalization periods in regards to age, income, rurality and marital sta-
tus. Specifically, proportions were higher of participants who were 18 to
29 years old and 65+ years old, reported a missing income and
<$70,000 income, resided in a rural residence and were never married
or previously married in the post-cannabis legalization period compared
with the pre-cannabis legalization period.

3.1. Trends in medical cannabis use and recreational cannabis use
(2014-2019)

Trends in medical cannabis use and recreational cannabis use are
displayed in Fig. 1. Medical cannabis use increased from 4 % (95 %
Confidence Interval [CI]: 3 %, 5 %) in 2014 to 11 % (9 %, 12 %) in 2019,
and recreational cannabis use increased from 9 % (7 %, 11 %) in 2014 to
15 % (13 %, 17 %) in 2019. Annual percentage change in medical
cannabis use amounted to 25 % (95 % CI: 17 %, 33 %) and in recrea-
tional cannabis use amounted to 9 % (3 %, 15 %).

3.2. Characteristics associated with medical cannabis use without medical
authorization

Medical cannabis use without medical authorization was predomi-
nant among those engaging in medical cannabis use (77 %). The logistic
regression model examining the associations between characteristics
and medical cannabis use without medical authorization is displayed in
Table 2. Being 18 to 29 years old compared with being 65+ years old
(OR, 95 % CI: 4.05, 2.12-7.72) was associated with an increased like-
lihood of medical cannabis use without medical authorization among
those engaging in medical cannabis use. However, being of fair or poor
self-perceived health compared with excellent, very good or good self-
perceived health (0.61, 0.40-0.95) was associated with a decreased
likelihood of medical cannabis use without medical authorization
among those engaging in medical cannabis use.

3.3. Associations between recreational cannabis legalization and medical
cannabis use and recreational cannabis use

The multinomial logistic regression model examining the associa-
tions between recreational cannabis legalization and medical cannabis
use and recreational cannabis use is displayed in Table 3. Recreational
cannabis legalization was associated with an increased likelihood of
medical cannabis use compared with no cannabis use (OR, 95 % CI:
1.48, 1.19-1.85) and of recreational cannabis use compared with no
cannabis use (1.35, 1.11-1.65). In regards to differential patterns of
change by age and sex, multiplicative interactions with recreational
cannabis legalization were non-significant (p = 0.3628 and p = 0.6656,
respectively).

4. Discussion

Medical cannabis use was examined using a population-based survey
of adults in Ontario. Medical cannabis use increased between 2014 and
2019, with the annual percentage change approximating 25 %. How-
ever, the vast majority of those engaging in medical cannabis use did not
possess medical authorization. Characteristics associated with an
increased likelihood of medical cannabis use without medical authori-
zation included younger age, while characteristics associated with a
decreased likelihood of medical cannabis use without medical authori-
zation included fair or poor self-perceived physical health. Recreational
cannabis legalization was associated with increases in both recreational
cannabis use and medical cannabis use.

The present findings pertaining to trends in medical cannabis use are
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consistent with previous research, which demonstrated an increase in
medical cannabis use in the past 12 months in Canada from 12 % in 2017
to 14 % in 2019 (Government of Canada, 2019). However, the present
findings suggest a lower prevalence, as the analogous estimates ranged
from 7 % in 2017 to 11 % in 2019. The variation in prevalence may stem
from the differences in the examined jurisdiction (Canada vs. Ontario)
and the nature of the surveys (cannabis-specific content vs. substance
use and mental health content) (Government of Canada, 2019). The
latter difference has resulted in higher prevalence of cannabis con-
sumption in comparison with other national population-based surveys,
which may reflect potential participation bias due to the cannabis-
specific content (Government of Canada, 2019).

In regards to the characteristics associated with medical cannabis use
without medical authorization, the present findings are consistent with
previous research that also highlighted the role of age (Balneaves et al.,
2023). Indeed, the present findings indicated that those between 18 and
29 years old compared with those >65 years old had more than four-fold
increased odds of engaging in medical cannabis use without medical
authorization. However, sex, education, income and size of city were
also previously identified as relevant characteristics (Balneaves et al.,
2023), unlike the present findings. The difference in characteristics may
be due to the differences in sampling strategy (non-probability-based vs.
probability-based) and mode of survey administration (telephone vs.
online) (Balneaves et al., 2023).

The present findings pertaining to the association between recrea-
tional cannabis legalization and medical cannabis use are not consistent
with previous research. In contrast to the observed increased likelihood
of medical cannabis use post-recreational cannabis legalization, previ-
ous research demonstrated that recreational cannabis legalization was
associated with reductions in mail-order shipments of medical cannabis
in Ontario and Canada (Nguyen et al., 2023). The difference in findings
may be attributable to the differences in the data sources, as previous
research was based on administrative records that captured medical
cannabis use with medical authorization, whereas the present findings
were based on population-based surveys that captured both medical
cannabis use with and without medical authorization (Nguyen et al.,
2023). Indeed, the vast majority of those engaging in medical cannabis
use do not possess medical authorization (Government of Canada, 2019,
Hamilton et al., 2017).

Although medical cannabis use has increased, it is largely being used
without medical authorization. As such, those engaging in medical
cannabis use may be self-medicating without clinical supervision,
thereby potentially placing themselves at-risk of adverse health effects
due to administration errors, dosing errors, drug-drug interactions and
risk of use disorders (Leung et al., 2022). The observed associations
between age and medical cannabis use without medical authorization
further lends support to this point of view, as young adults are less likely
to present with medical conditions that warrant medical cannabis use
authorization. Indeed, medical cannabis use is often reported in the
context of various diseases and symptoms, many of which lack a robust
clinical evidence base. For example, among those engaging in medical
cannabis use to treat diseases and manage symptoms in Canada, the
most common conditions include chronic pain (67 %), sleep disorders
(62 %), anxiety (64 %), stress (49 %) and depression (49 %) (Balneaves
et al., 2023). In a systematic review of the efficacy of medical cannabis
use, the evidence base was considered to be generally of very low quality
or low quality in regards to sleep disorders, anxiety and depression
(Whiting et al., 2015).

The increase in medical cannabis use post-recreational cannabis
legalization may stem from the reduced stigma and broadened avail-
ability. Now that both medical cannabis use and recreational cannabis
use are legal, there may be more willingness to experiment with medical
cannabis use due to the increased social acceptability. However, the
broadened availability has likely contributed to a greater degree to the
increase in medical cannabis use post-recreational cannabis legalization,
as more than 1,500 legal store fronts were operational in Ontario as of
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Table 2

Associations between characteristics and medical cannabis use without medical
authorization among adults in Ontario included in the Centre for Addiction and
Mental Health Monitor Survey (2014-2019).
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Table 3

Associations between recreational cannabis legalization and medical cannabis
use and recreational cannabis use among adults Ontario included in the Centre
for Addiction and Mental Health Monitor Survey (2014-2019).

Logistic Regression Model
Medical Cannabis Use without Medical
Authorization vs. Medical Cannabis Use

Multinomial Logistic Regression Model”

Recreational Cannabis Medical Cannabis
Use vs. No Cannabis Use vs. No Cannabis

with Medical Authorization
OR (95 % CI)

Age

65+ (Reference)
50-64

40-49

30-39

18-29

Sex
Male (Reference)
Female

Educational Attainment

Some post-secondary school or
more (Reference)

High school or less

Income

Not stated or Missing (Reference)
<$70,000

>$70,000

Rurality
Non-rural (Reference)
Rural

Immigration Status
Non-immigrant (Reference)
Immigrant

Marital Status

Married or living with a partner
(Reference)

Never married or previously
married (widowed, divorced or
separated)

Self-Perceived Physical Health

Excellent, very good or good
(Reference)

Fair or poor

Self-Perceived Mental Health

Excellent, very good or good
(Reference)

Fair or poor

Hazardous or Harmful Drinking
AUDIT < 8 (Reference)
AUDIT > 8

Current Tobacco Smoking

No current tobacco smoking
(Reference)

Current tobacco smoking

1.55 (0.94-2.56)
1.37 (0.70-2.69)
1.72(0.93-3.16)
4.05 (2.12-7.72)

1.14 (0.77-1.69)

1.14 (0.75-1.74)

1.43 (0.83-2.47)
1.75 (0.98-3.11)

1.19 (0.69-2.04)

0.68 (0.36-1.27)

1.06 (0.70-1.61)

0.61 (0.40-0.95)

0.85 (0.51-1.40)

1.17 (0.76-1.81)

1.32(0.85-2.04)

Use
OR (95 % CI)

Use
OR (95 % CI)

Recreational Cannabis Legalization

Pre-recreational cannabis
legalization (Reference)

Post-recreational cannabis
legalization

Survey Iteration
2017-2019 (Reference)
2014-2016

1.35(1.11-1.65)

0.75 (0.63-0.88)

1.48 (1.19-1.85)

0.52 (0.42-0.64)

Abbreviations: AUDIT, Alcohol Use Disorder Identification Test; CI, Confidence

Interval; OR, Odds Ratio.

“Model includes age, sex, educational attainment, income, rurality, immigration
status, marital status, self-perceived physical health, self-perceived mental
health, hazardous or harmful drinking and current tobacco smoking.

Age

65+ (Reference)

50-64 3.36 (2.67-4.22) 3.48 (2.68-4.53)
40-49 4.22 (3.27-5.45) 3.37 (2.45-4.64)
30-39 7.33 (5.67-9.48) 5.97 (4.32-8.25)
18-29 14.48 (11.33-18.51) 6.27 (4.57-8.60)
Sex

Male (Reference)

Female 0.51 (0.44-0.58) 0.47 (0.40-0.56)

Educational Attainment

Some post-secondary school
or more (Reference)

High school or less

1.00 (0.84-1.19) 1.38 (1.14-1.67)

Income
Not stated or Missing
(Reference)
<$70,000 1.66 (1.32-2.09)
>$70,000 2.01 (1.63-2.48)

2.12 (1.63-2.75)
1.43 (1.11-1.84)

Rurality
Non-rural (Reference)

Rural 0.64 (0.52-0.79) 0.87 (0.69-1.10)

Immigration Status
Non-immigrant (Reference)

Immigrant 0.41 (0.33-0.51) 0.28 (0.21-0.38)

Marital Status

Married or living with a
partner (Reference)

Never married or previously 1.53 (1.29-1.82)
married (widowed,
divorced or separated)

1.59 (1.27-1.99)

Abbreviations: CI, Confidence Interval; OR, Odds Ratio.
“Model includes recreational cannabis legalization, survey iteration, age, sex,
educational attainment, income, rurality, immigration status and marital status.

September 2022 (Myran et al., 2023a). Coupled with the known barriers
to obtaining medical cannabis use authorization (e.g. lack of knowledge,
too expensive, time consuming) (Balneaves et al., 2023), the evolving
legal landscape may have facilitated access to medical cannabis from the
unregulated or regulated cannabis market (Nguyen et al., 2023). After
recreational cannabis legalization in Canada, the presence of the regu-
lated cannabis market was among the foremost reasons for not obtaining
medical authorization for medical cannabis use (Balneaves et al., 2023).
Indeed, 54 % of those engaging in medical cannabis use changed the
source of medical cannabis post-recreational cannabis legalization, with
80 % of them switching to the regulated cannabis market (Balneaves
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et al., 2023).
4.1. Limitations

Findings should be considered in the context of some limitations.
First, certain segments of the target population were excluded from the
sampling frame, including those who were homeless, hospitalized,
incarcerated or living on military establishments. Second, the response
rates of the surveys declined from 45 % in 2014 to 28 % in 2019, which
is consistent with other telephone surveys (Wright, 2015). Pertinently,
those who chose to participate versus those who chose not to participate
may have differed in regards to cannabis use. In addition, changes in
characteristics of participants that were included may have affected
estimates of medical cannabis use and recreational cannabis use. A
comparison of the participant characteristics that were included be-
tween 2014 and 2019 demonstrated that the samples were largely
similar, with the exception of increases over time in participants 18-29
years and >65 years, participants with an income of <$70,000 and
participants never married or previously married (see Table S2 in the
Supplementary Appendix). It remains a possibility that the change in
these characteristics may have contributed to the present findings per-
taining to increases in medical cannabis use and recreational cannabis
use. Importantly, the extent to which the nonresponse rate represents
nonresponse bias is rarely known. As such, the nonresponse rate is best
viewed as an indicator of the potential rather than the presence of
nonresponse bias (Biemer and Lyberg, 2003, Groves and Peytcheva,
2008, Groves et al., 2004). These limitations related to exclusion of
certain segments of the target population and declining response rates
may have affected the generalizability of the findings. Third, the self-
reported nature of the data was susceptible to social desirability and
recall biases, which may have led to underestimation of cannabis use.
However, self-reports of drug use have been shown to be valid (Darke,
1998). Fourth, the willingness to report cannabis consumption was not
captured in the surveys, neither were chronic physical health conditions
or mental health conditions. In regards to the willingness to report
cannabis consumption, there may be ongoing impacts of cannabis
normalization on cannabis consumption, resulting in more accurate self-
reports of cannabis consumption over time. Indeed, evidence from other
national surveys indicates that more than half of those who used
cannabis during the past 12 months were more willing to disclose
cannabis use since it was legal (Government of Canada, 2021). As such,
the increases in medical cannabis use and recreational cannabis use
observed pre-post cannabis legalization may reflect more accurate
reporting rather than actual increases. Unfortunately, the extent of this
limitation cannot be ascertained due to the absence of measures on
cannabis normalization. In regards to chronic physical health or mental
health conditions, they likely affect engagement with medical cannabis
use. As such, the findings may be susceptible to residual confounding.

5. Conclusions

Medical cannabis use increased in Ontario, Canada. However, it
continues to be largely used without medical authorization. Recrea-
tional cannabis legalization was associated with increases in medical
cannabis use. As those engaging in medical cannabis use may be self-
medicating, they may be at an increased risk of adverse health effects.
As such, guidance and education that encourages medical usage under
clinical supervision is recommended. In addition, mitigation of known
barriers to medical cannabis use authorization is important to reduce
procurement of medical cannabis from the unregulated or regulated
cannabis market.
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