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Abstract

Introduction: The legalisation of cannabis in Canada in 2018, and subsequent

increase in prevalence of use, has generated interest in understanding potential

changes in problematic patterns of use, including by socio-demographic factors

such as race/ethnicity and neighbourhood deprivation level.

Methods: This study used repeat cross-sectional data from three waves of the

International Cannabis Policy Study web-based survey. Data were collected from

respondents aged 16–65 prior to cannabis legalisation in 2018 (n = 8704), and

post-legalisation in 2019 (n = 12,236) and 2020 (n = 12,815). Respondents’ postal
codes were linked to the INSPQ neighbourhood deprivation index. Multinomial

regression models examined differences in problematic use by socio-demographic

and socio-economic factors and over time.

Results: No evidence of a change in the proportion of those aged 16–65 in

Canada whose cannabis use would be classified as ‘high risk’ was noted from

before cannabis legalisation (2018 = 1.5%) to 12 or 24 months after legalisation

(2019 = 1.5%, 2020 = 1.6%; F = 0.17, p = 0.96). Problematic use differed by socio-

demographic factors. For example, consumers from the most materially deprived

neighbourhoods were more likely to experience ‘moderate’ vs ‘low risk’ com-

pared to those living outside deprived neighbourhoods (p < 0.01 for all). Results

were mixed for race/ethnicity and comparisons for high risk were limited by small

sample sizes for some groups. Differences across subgroups were consistent from

2018 to 2020.

Discussion and Conclusions: The risk of problematic cannabis use does not

appear to have increased in the 2 years following cannabis legalisation in Canada.

Disparities in problematic use persisted, with some racial minority and margina-

lised groups experiencing higher risk.
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1 | INTRODUCTION

Legalisation of non-medical cannabis in Canada in
October 2018 was accompanied by many expectations
and concerns. Proponents of legalisation argued that
reducing the illicit market, as well as safer and easier
access to legal cannabis, would reduce the disproportion-
ate negative legal implications for cannabis possession,
particularly for Black and Indigenous communities [1, 2].
However, there is also concern that increased accessibil-
ity and lower cost could increase cannabis use, resulting
in higher incidence of problematic use [3].

Under a framework of criminal prohibition, preva-
lence of ‘any’ cannabis use is often interpreted synony-
mously with problematic use. As an increasing number
of jurisdictions legalise cannabis, there is a need for more
meaningful indicators of problematic use [4, 5]. Guide-
lines have been developed to identify individual indica-
tors of problematic use, such as cannabis-impaired
driving and adverse health events [6, 7], as well as aggre-
gate measures of problematic use [4, 5]. Widely-used
aggregate measures of problematic use include the Diag-
nostic and Statistical Manual of Mental Disorders criteria
for cannabis dependence and abuse [8], the Cannabis
Use Disorder Identification Test-Revised [9] and the
World Health Organization Alcohol, Smoking and Sub-
stance Involvement Screening Test (ASSIST) [10]. These
scales typically assess a combination of frequent use as
well as negative consequences on employment, social
relationships and health.

Initial evidence from Canada suggests that the preva-
lence of past 3-month cannabis use increased from 14%
in the first quarter of 2018, prior to legalisation, to 17% in
the first quarter of 2019, following legalisation in October
2018, to 20% in the fourth quarter of 2020 [11]. Data from
the Canadian Cannabis Survey found that past 12-month
cannabis use increased slightly from 22% in 2018, to 25%
in 2019 and 27% in 2020 [12]. It is important to under-
stand if the increase in prevalence is also associated with
an increase in problematic use.

Several studies in Canada have presented estimates of
problematic cannabis use from nationally representative
samples aged 15 and over. A 2013 report estimated past
12-month prevalence of problematic cannabis use, as
measured by meeting criteria for cannabis dependence or
abuse, at 1.3% [13], with another study estimating preva-
lence of ‘high risk’ use at 1.9% among past 3-month con-
sumers, using the ASSIST measure [14]. The most recent
nationally representative data in 2019 reported prevalence

of ‘high risk’ for problematic use among past 12-month
consumers at 1.1% [15]. In the United States, past
12-month national estimates of problematic use have pri-
marily used Diagnostic and Statistical Manual of Mental
Disorders, fourth edition, criteria for cannabis use disor-
ders. Among adults, estimates were 1.5% in 2002 [16, 17],
2.9% in 2013 [16] and 1.4% in 2017 [17]. Among those
12 and over estimates ranged from 1.6% in 2014 [18] to
5.1% in 2020 [19]. To date, the impact of legalisation on
individual and aggregate indicators of problematic canna-
bis use remains unclear. Preliminary evidence on
cannabis-impaired driving is mixed, with some research
from the United States suggesting increases post-
legalisation followed by a decreasing trend; other research
suggests no difference between US states that have and
have not legalised [20–23]. Adverse events and health-care
visits have increased in jurisdictions that have legalised
cannabis, typically due to unintentional ingestion of edi-
bles [24–28]. Further analysis is needed to determine the
extent to which these changes are a result of legalisation
or increased monitoring or reporting [29]. Consumers in
US states that have legalised non-medical cannabis score
higher on risk indices designed to measure differences in
potential harms of use [30], while prevalence of cannabis
use disorder increased slightly among adolescents and
adults 26 and older, but not those aged 18–25, following
legalisation [31]. The impact of cannabis legalisation
remains unclear due to a lack of detailed longitudinal data
using sufficient measures to distinguish between pre-
existing secular trends and the impact of legalisation [32].

Studies have also reported differences in socio-
economic and socio-demographic risk factors for prob-
lematic use. In Canada, lower household income has
been associated with increased likelihood of problematic
use [33]. Data from the United States suggests that,
between 2001 and 2014, cannabis use substantially
increased across all income and education groups, while
cannabis use disorders were more likely among those
with low income and those who had not completed a col-
lege degree [16, 34]. In terms of socio-demographic differ-
ences, previous work in both Canada and the
United States has found that males and young adults are
at greater risk for problematic cannabis use [14, 16, 34].
Differences in prevalence of problematic use based on
race/ethnicity have also been reported, with some studies
in the United States reporting increased odds of cannabis
use disorders among Black, mixed-race and Indigenous
individuals compared to White individuals [35, 36]. One
study which looked at racial differences in cannabis use
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disorder over time found that prevalence increased to a
greater extent among Black versus White individuals
[16]. While studies looking at racial/ethnic differences
in problematic use in Canada are limited, a study in
Ontario, Canada found that those of ‘Caribbean’ or
‘Northern European’ descent were more likely to report
moderate/high problematic cannabis use compared to
those who identified as ‘Canadian’ [37]. We are
unaware of any work which looks at racial or ethnic dif-
ferences in problematic cannabis use following legalisa-
tion in Canada.

Beyond ‘individual level’ indicators of problematic
use, there is limited research on ‘environmental level’
indicators, such as neighbourhood deprivation. In neigh-
bourhoods with high levels of deprivation there are often
fewer social and material resources for those in the com-
munity to rely on. Deprived environments also present
more life stressors, leading to substance use as a coping
strategy [34, 38, 39]. Limited research has focused on the
association between neighbourhood deprivation and can-
nabis use, and to our knowledge there is no work on
problematic cannabis use and neighbourhood depriva-
tion in Canada. Mixed results have been reported from
the few US studies which have included cannabis when
examining substance use within neighbourhoods, mak-
ing it unclear whether neighbourhood deprivation is
independently associated with problematic use after
accounting for individual level socio-economic factors
[38, 40, 41]. It is expected that the examination of poten-
tial differences in problematic use based on neighbour-
hood deprivation can provide insight into the unique
challenges faced within communities and open the dis-
cussion on the need for policies to protect vulnerable
populations. Based on the limited data currently avail-
able, it is unclear if problematic use of cannabis has
changed overall or by sociodemographic and socio-
economic factors following legalisation and warrants fur-
ther study.

The objective of the current study was to examine dif-
ferences in problematic use, measured using the World
Health Organization ASSIST tool, by: (i) material and
social neighbourhood deprivation; (ii) individual socio-
economic factors; and (iii) race/ethnicity prior to and in
the 2 years following legalisation of adult non-medical
cannabis in Canada. There were four main hypotheses:
(i) neighbourhood deprivation is an independent predic-
tor of problematic use, with lower odds of ‘high risk’
problematic use in more privileged neighbourhoods;
(ii) the odds of ‘high risk’ problematic use will be lower
among those with higher perceived income adequacy and
education; (iii) there will be greater ‘high risk’ problem-
atic use among Black and Indigenous individuals com-
pared to White individuals; and (iv) no changes will be

observed in overall prevalence of problematic use in the
2 years following legalisation in Canada.

2 | METHODS

Data are from waves 1 to 3 of the Canadian arm of the
International Cannabis Policy Study (ICPS). Data were
collected via self-completed web-based surveys conducted
in September/October 2018, 2019 and 2020 with respon-
dents aged 16–65 years. Respondents were recruited
using non-probability sampling methods through the
Nielsen Consumer Insights Global Panel and their part-
ners’ panels. Email invitations (with a unique link) were
sent to a random sample of eligible panellists. Surveys
were conducted in English or French. Respondents pro-
vided consent prior to completing the survey and
received remuneration in accordance with their panel’s
usual incentive structure. The cooperation rate, which
was calculated based on the American Association for
Public Opinion Research’s Cooperation Rate #2 as the
number of respondents who completed the survey
divided by the total number of respondents who accessed
the survey link, was 64.2% in 2018, 62.9% in 2019, and
62.0% in 2020 [42]. A full description of the study
methods are available in the ICPS technical reports at
http://cannabisproject.ca/methods.

The study was reviewed by and received ethics clear-
ance through a University of Waterloo Research Ethics
Committee (ORE#31330).

2.1 | Measures

Sociodemographic variables included age, sex at birth
(female/male) and degree of urbanisation (rural/urban).

2.1.1 | Past 3-month cannabis use status

Past 12-month cannabis consumers were categorised into
one of five mutually exclusive categories based on past
3-month cannabis use (derived from the ICPS most recent
cannabis use and current cannabis use variables): never;
once or twice; monthly; weekly; daily/almost daily.

2.1.2 | Problematic use

The World Health Organization ASSIST tool assesses the
level of risk for developing health and other problems
from cannabis use based on past 3-month cannabis use
as well as five additional questions which assess desire to
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use, health, social, legal or financial problems, failure to
meet expectations, as well as concerns from friends/family
and failure to control use [10]. The ASSIST risk assessment
score ranges from 0 to 39. Respondents were categorised
to one of three problematic use risk groups: low risk (0–7);
moderate risk (8–26); and high risk (greater than 26).
Respondents with a missing ASSIST score were excluded
from further analysis. The threshold for low risk was set to
7 in line with recommendations on using the ASSIST
within population surveys to capture not only frequency of
use, but also at least one harm associated with use [43,
44]. The threshold for high risk categorisation was main-
tained at the level established in the ASSIST guidelines.

2.1.3 | Race/ethnicity

Race/ethnicity was assessed with the question for race
from the Government of Ontario Data Standards for the
Identification and Monitoring of Systemic Racism [45].
Respondents were categorised into the following groups:
Black; East/Southeast Asian; Indigenous; Latinx; Middle
Eastern; South Asian; White; Other; Do not know; and
Refuse to answer. Respondents who selected more than
one category were recoded to ‘Mixed race’.

2.1.4 | Perceived income adequacy

Perceived income adequacy measured the extent to
which family income was perceived as being sufficient
make ends meet and was classified into five categories:
very difficult; difficult; neither easy nor difficult; easy;
very easy.

2.1.5 | Education

The highest level of formal education attained was classi-
fied into five categories: less than high school; high
school diploma or equivalent; some college or technical/
vocational training or certificate/diploma, or apprentice-
ship, or some university; bachelor’s degree or higher.

For race/ethnicity, perceived income adequacy and
education ‘Do not know’ and ‘Refuse to answer’
responses were recoded to ‘Unstated’.

2.1.6 | Postal code and neighbourhood
deprivation index

All survey respondents were asked to provide their postal
code which was used to link individual respondents to a

national database of neighbourhood deprivation indices
from the Institut National de Santé Publique du Québec
[46]. The 2016 index is based on Canadian Census dis-
semination areas. Where data were available, each postal
code in the country was assigned two scores: (i) a mate-
rial deprivation score (based on the level of education,
income and employment in the population 15 and over);
and (ii) a social deprivation score (based on the propor-
tion of the population aged 15 and over living alone, who
are separated, divorced or widowed as well as the propor-
tion of single-parent families). Scores for each index were
derived through principal component analysis [46]. Each
index is represented in quintiles on a scale of 1–5 (most
deprived/ deprived/neither deprived nor privileged/privi-
leged/most privileged).

2.2 | Analysis

The final cross-sectional samples in Canada included
10,057 respondents in 2018, 15,256 respondents in 2019
and 15,780 in 2020 after exclusions based on data quality
checks and incomplete responses; complete details regard-
ing exclusions can be found in the ICPS technical reports
(www.cannabisproject.ca/methods). A sub-sample of 8704,
12,236 and 12,815 respondents in 2018, 2019 and 2020,
respectively, were included after excluding respon-
dents with missing data for postal code (n2018 = 812;
n2019 = 2318; n2020 = 2244), neighbourhood deprivation
index (n2018 = 504; n2019 = 689; n2020 = 708) and urban/
rural designation (n2018 = 37; n2019 = 13; n2020 = 13).
Those respondents who provided a postal code were more
likely to be older, of White race/ethnicity (2019 and 2020),
report difficult (2018 and 2020) or very easy perceived
income adequacy and report higher education level.

Post-stratification sample weights were constructed
based on the Canadian Census estimates. Respondents
were classified into age-by-sex-by-province, education and
age-by-smoking status groups. A raking algorithm was
applied to the full cross-sectional analytic samples to com-
pute weights that were calibrated to these groupings. For
each year of the survey, weights were rescaled to the sam-
ple size for Canada. A survey year variable was then
defined in the data set for each year before data from
2018–2020 were combined and used for analysis. Estimates
are weighted unless otherwise specified. Analyses were
conducted using survey procedures in SAS version 9.4.

A main effects multinomial logistic regression model
was estimated with three levels of the ASSIST score:
(i) low risk; (ii) moderate risk; (iii) high risk. A multino-
mial regression model was selected over an ordinal logis-
tic regression model as the proportional odds assumption
was not met. Respondents with ‘Unstated’ responses for
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TAB L E 1 Weighted sample characteristics of respondents by survey wave.

2018 (n = 8704) 2019 (n = 12,236) 2020 (n = 12,815)
% (SE) % (SE) % (SE)

Age, years

16–25 17.9 (0.6) 16.6 (0.5) 16.6 (0.4)

26–35 20.0 (0.7) 19.5 (0.5) 19.7 (0.5)

36–45 19.5 (0.6) 19.9 (0.4) 20.2 (0.5)

46–55 21.5 (0.6) 21.2 (0.4) 20.4 (0.5)

56–65 21.1 (0.5) 22.8 (0.4) 23.1 (0.4)

Sex

Female 49.8 (0.8) 50.2 (0.6) 49.6 (0.6)

Male 50.2 (0.8) 49.8 (0.6) 50.4 (0.6)

Race/ethnicity

Black 1.6 (0.2) 3.3 (0.2) 3.0 (0.2)

East/Southeast Asian 7.9 (0.4) 7.3 (0.3) 8.8 (0.3)

Indigenous 3.7 (0.3) 2.2 (0.2) 1.9 (0.1)

Latinx 0.9 (0.2) 1.4 (0.1) 1.5 (0.2)

Middle Eastern 1.0 (0.2) 1.0 (0.1) 1.7 (0.1)

Mixed race 2.0 (0.2) 2.9 (0.2) 3.0 (0.2)

South Asian 2.9 (0.3) 3.1 (0.2) 3.5 (0.2)

White 78.5 (0.6) 76.1 (0.5) 73.8 (0.5)

Other 2.0 (0.2) 1.3 (0.1) 1.3 (0.1)

Unstated 0.7 (0.1) 1.4 (0.1) 1.6 (0.1)

Perceived income adequacy

Very difficult 8.1 (0.4) 9.6 (0.3) 7.6 (0.3)

Difficult 20.6 (0.6) 23.0 (0.5) 18.8 (0.5)

Not easy or difficult 36.1 (0.7) 35.4 (0.5) 37.5 (0.6)

Easy 21.7 (0.6) 20.0 (0.4) 22.8 (0.5)

Very easy 11.1 (0.5) 10.0 (0.3) 11.3 (0.4)

Unstated 2.4 (0.2) 2.0 (0.2) 2.0 (0.2)

Education

Less than high school 15.1 (0.6) 15.0 (0.5) 14.2 (0.4)

High school diploma or equivalent 26.7 (0.8) 26.5 (0.6) 26.2 (0.6)

Some college or technical/vocational traininga 33.1 (0.7) 33.3 (0.5) 33.7 (0.5)

Bachelor’s degree or higher 24.7 (0.6) 24.9 (0.4) 25.4 (0.4)

Unstated 0.4 (0.1) 0.3 (0.1) 0.5 (0.1)

Neighbourhood material deprivation

Most deprived 20.5 (0.6) 20.4 (0.5) 19.9 (0.5)

Deprived 20.7 (0.6) 21.2 (0.5) 20.8 (0.5)

Not deprived or privileged 20.6 (0.6) 20.6 (0.5) 20.5 (0.5)

Privileged 19.6 (0.6) 19.5 (0.4) 19.8 (0.4)

Most privileged 18.6 (0.6) 18.2 (0.4) 19.0 (0.4)

Neighbourhood social deprivation

Most deprived 28.0 (0.7) 27.8 (0.5) 26.8 (0.5)

Deprived 21.9 (0.6) 21.6 (0.5) 21.9 (0.5)

(Continues)
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race/ethnicity, perceived income adequacy and education
were excluded from the analyses due to small cell counts
and model convergence issues. Potential clustering based
on dissemination area was accounted for using the cluster
option in the survey routines analysis and the model was
adjusted for age, sex at birth, urbanicity, survey year and
whether the survey was completed on a smartphone, tab-
let or computer. All variance inflation factors were less
than 5 which suggests multicollinearity was not a concern,
so all variables were retained in the final model (output
available upon request). The overall comparison between
years was examined using the survey year variable, and
separate multinomial models were used to examine inter-
actions between year and each of the main predictor vari-
ables (material and social neighbourhood deprivation,
education, perceived income adequacy and race/ethnicity),
to test for differences across time.

3 | RESULTS

3.1 | Sample characteristics

Table 1 presents the characteristics of respondents in
2018, 2019 and 2020. Overall, 27.4% of respondents in
2018 reported past 12-month cannabis use compared to
34.9% in 2019 and 33.8% in 2020.

3.2 | Problematic cannabis use

Overall, less than 2% of respondents were classified as
‘high risk’ for problematic use based on the ASSIST mea-
sure. Most respondents were ‘low risk’, with around 10%
considered to be at ‘moderate risk’ (Figure 1).

The distribution of problematic use scores were consis-
tent between 2018–2020 (F = 0.17; p = 0.96).

3.3 | Neighbourhood deprivation

No consistent patterns in ‘high risk’ scores were noted
based on level of neighbourhood deprivation (Table 2).
As Table 3 shows, compared to those living in the most
materially deprived neighbourhoods, those in ‘not
deprived or privileged’, ‘privileged’ and ‘most privileged’
were less likely to be at ‘moderate risk’ compared to ‘low
risk’. Similarly, compared to those living in the most
socially deprived neighbourhoods, those in ‘deprived’, ‘not
deprived or privileged’, ‘privileged’ and ‘most privileged’
were less likely to be at ‘moderate risk’ compared to ‘low
risk’. Two-way interactions with material and social dep-
rivation and year did not support any changes over time
(F = 1.23, p = 0.32; F = 1.16, p = 0.21).

3.4 | Individual socioeconomic
indicators

The proportion of ‘high risk’ scores was consistently high
among those respondents reporting finding it ‘very diffi-
cult’ to make ends meet. Compared to respondents who
found it ‘very difficult’ to make ends meet those who
found it ‘not easy or difficult’, ‘easy’ or ‘very easy’ had
lower odds of reporting ‘moderate risk’ vs ‘low risk’.
Those who found making ends meet ‘very difficult’ were
also more likely to be at ‘high risk’ compared to those
who found it ‘difficult’, ‘not easy or difficult’ or ‘easy’
(Table 3). The two-way interaction between perceived
income adequacy and year suggested no changes in risk

TAB L E 1 (Continued)

2018 (n = 8704) 2019 (n = 12,236) 2020 (n = 12,815)
% (SE) % (SE) % (SE)

Not deprived or privileged 18.6 (0.6) 19.2 (0.4) 19.1 (0.4)

Privileged 16.6 (0.6) 16.8 (0.4) 16.6 (0.4)

Most privileged 14.9 (0.5) 14.6 (0.4) 15.6 (0.4)

Cannabis use status

Never 42.4 (0.7) 36.9 (0.5) 38.2 (0.6)

More than 12 months ago 30.2 (0.7) 28.1 (0.5) 27.9 (0.5)

Past 12-month use 8.4 (0.4) 11.7 (0.4) 10.3 (0.3)

Monthly use 4.8 (0.3) 6.8 (0.3) 6.2 (0.3)

Weekly use 5.0 (0.4) 5.4 (0.3) 5.6 (0.3)

Daily use 9.2 (0.5) 11.0 (0.4) 11.7 (0.4)

aThis category includes some college, college certificate/diploma, technical/vocational training, apprenticeship, or some university.

6 FATAAR ET AL.
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category over time at any level of income adequacy
(F = 1.41, p = 0.56).

For level of education, compared to those with ‘less
than high school’, respondents with ‘some college/
vocational training’ and those with a ‘bachelor’s degree or
higher’ were less likely to have ‘moderate risk’ compared
to ‘low risk’ (Table 3). In addition, those with ‘bachelor’s
degree or higher’ were more likely to be ‘high risk’ com-
pared to ‘moderate risk’ compared to those with ‘less than
high school’. Analysis of the education-by-year interaction
did not suggest changes in ASSIST scores within each level
of education over time (F = 1.07; p = 0.30).

3.5 | Race and ethnicity

The proportion of ‘high risk’ scores varied across racial
groups, although sample sizes were small for some
groups (Table 2). Overall, Indigenous respondents were
more likely to fall into the moderate versus low risk
category compared to White respondents, while ‘East/
Southeast Asian’ respondents were less likely
(Table 3). The race/ethnicity-by-year interaction sug-
gests that ASSIST scores within racial/ethnic groups
between 2018 and 2020 did not substantially change
(F = 1.20, p = 0.06).

4 | DISCUSSION

While prevalence of cannabis use did increase between
2018 and 2020, the prevalence of high risk for

problematic cannabis use overall was not marked by sub-
stantial change from 1.5% pre-legalisation in 2018 to 1.5%
and 1.6% in the 12- and 24-months following non-
medical cannabis legalisation in Canada. To the best of
our knowledge this is the first study to look at estimates
of prevalence of high risk for problematic cannabis use
before and after legalisation, however, given the short
follow-up period it will be crucial to continue to monitor
problematic use trends into the future.

Some differences in risk were noted based on race/
ethnicity, as well as by individual and neighbourhood
level socioeconomic factors. However, at least in the early
stages of legalisation, no evidence was found for differ-
ences pre- and post-legalisation.

Although cannabis use has increased moderately
since legalisation [47, 48], data on problematic use indi-
cators from Canada post-legalisation remain limited, with
mixed findings. Research on cannabis-impaired driving
suggests that self-reported rates have remained stable or
decreased [6, 48], while there has been no significant
increase in traffic-injury emergency department visits in
Ontario and Quebec post-legalisation [49]. However, a
recent report found that there was an 8% increase in
cannabis-related emergency department visits and a 5%
increase in hospitalisations across Canada, from 2019 to
2020, and 14% increase in both from 2020 to 2021 [50].
This was attributed to the impact of the COVID-19 pan-
demic on substance use, including using as a coping
mechanism, as well as changes in availability of services
making it more challenging to receive assistance outside
the hospital setting [50]. The current study adds to the lit-
erature by providing pre- and post-legalisation estimates

F I GURE 1 Overall prevalence and 95% confidence intervals for Alcohol, Smoking and Substance Involvement Screening Test (ASSIST)

scores for problematic cannabis use from 2018–2020 (All estimates are unweighted frequencies and weighted percentage. Missing values for

ASSIST score are excluded [n2018 = 135; n2019 = 276; n2020 = 298]).
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TAB L E 3 Multinomial regression main effects model of problematic cannabis use ASSIST score by neighbourhood deprivation,

individual socioeconomic indicators, and race/ethnicity (n = 31,781).ab

ASSIST moderate
risk vs low risk (ref)

ASISIST high risk
vs low risk (ref)

ASSIST high risk vs
moderate risk (ref)

AOR (95% CI), p-value AOR (95% CI), p-value AOR (95% CI), p-value

Neighbourhood deprivation

Material deprivation

Most deprived Ref Ref Ref

Deprived 0.92 (0.78, 1.09), 0.340 1.03 (0.66, 1.61), 0.890 1.12 (0.71, 1.78), 0.631

Not deprived or privileged 0.78 (0.65, 0.93), 0.005 0.65 (0.40, 1.04), 0.075 0.83 (0.51, 1.37), 0.466

Privileged 0.61 (0.51, 0.73), <0.001 0.83 (0.51, 1.35), 0.452 1.37 (0.82, 2.27), 0.230

Most privileged 0.72 (0.60, 0.86), <0.001 0.93 (0.57, 1.52), 0.778 1.29 (0.78, 2.15), 0.322

Social deprivation

Most deprived Ref Ref Ref

Deprived 0.70 (0.60, 0.82), <0.001 1.29 (0.88, 1.89), 0.189 1.85 (1.25, 2.74), 0.002

Not deprived or privileged 0.71 (0.60, 0.84), <0.001 1.26 (0.80, 1.97), 0.325 1.77 (1.10, 2.83), 0.018

Privileged 0.69 (0.58, 0.83), <0.001 0.93 (0.59, 1.46), 0.754 1.35 (0.84, 2.17), 0.217

Most privileged 0.62 (0.51, 0.76), <0.001 0.83 (0.52, 1.33), 0.446 1.34 (0.81, 2.22), 0.259

Individual socioeconomic indicators

Perceived income adequacy

Very difficult Ref Ref Ref

Difficult 0.95 (0.78, 1.16), 0.605 0.46 (0.29, 0.73), 0.001 0.49 (0.30, 0.79), 0.004

Not easy or difficult 0.79 (0.65, 0.96), 0.017 0.31 (0.20, 0.48), <0.001 0.39 (0.24, 0.62), <0.001

Easy 0.68 (0.55, 0.84), <0.001 0.41 (0.26, 0.65), <0.001 0.61 (0.37, 1.00), 0.048

Very easy 0.70 (0.55, 0.90), 0.005 0.64 (0.37, 1.12), 0.117 0.92 (0.51, 1.66), 0.781

Education

Less than high school Ref Ref Ref

High school diploma or equivalent 1.10 (0.90, 1.35), 0.344 1.36 (0.85, 2.17), 0.206 1.23 (0.74, 2.03), 0.423

Some college/vocational trainingc 0.88 (0.72, 1.07), 0.200 1.01 (0.63, 1.61), 0.978 1.15 (0.70, 1.88), 0.582

Bachelor’s degree or higher 0.58 (0.46, 0.72), <0.001 1.10 (0.64, 1.87), 0.740 1.90 (1.08, 3.35), 0.026

Race/ethnicity

White Ref Ref Ref

Black 1.24 (0.91, 1.69), 0.175 1.87 (0.95, 3.68), 0.072d 1.51 (0.77, 2.94), 0.231d

East/Southeast Asian 0.41 (0.31, 0.53), <0.001 0.62 (0.33, 1.16), 0.133d 1.53 (0.78, 2.98), 0.214d

Indigenous 1.96 (1.52, 2.51), <0.001 1.75 (0.92, 3.32), 0.088d 0.89 (0.46, 1.72), 0.735d

Latinx 0.80 (0.47, 1.35), 0.401 0.54 (0.19, 1.51), 0.243d 0.68 (0.22, 2.08), 0.500d

Middle Eastern 0.49 (0.25, 0.93), 0.029 1.94 (0.94, 4.01), 0.074d 4.00 (1.55, 10.29), 0.004d

Mixed race 1.12 (0.83, 1.49), 0.462 1.41 (0.80, 2.48), 0.239d 1.26 (0.69, 2.32), 0.456d

South Asian 0.72 (0.52, 0.99), 0.046 1.43 (0.75, 2.75), 0.282d 1.99 (0.99, 3.99), 0.054d

Survey year

2018 Ref Ref Ref

2019 1.01 (0.87, 1.18), 0.878 1.04 (0.70 1.55), 0.838 1.03 (0.68, 1.56), 0.889

2020 1.04 (0.89, 1.22), 0.584 1.06 (0.77, 1.45), 0.709 1.06 (0.69–1.63), 0.793

Abbreviations: AOR, adjusted odds ratio; ASSIST, Alcohol, Smoking and Substance Involvement Screening Test; CI, confidence interval.
aAll estimates are weighted.
bModel is adjusted for age, sex at birth, region, survey year and type of device used to complete survey.
cThis category includes some college, college certificate/diploma, technical/vocational training, apprenticeship or some university.
dEstimates should be interpreted with caution due to small sample sizes.
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of level of risk of problematic use via an aggregate
measure.

Looking more closely at the socio-economic indica-
tors of problematic use, some similar patterns emerged
for material and social neighbourhood deprivation, per-
ceived income adequacy and level of education. Within
neighbourhood deprivation categories, there was mini-
mal change in patterns of risk scores across time. People
from more deprived neighbourhoods were no more likely
to report high risk, but they were more likely to report
moderate risk compared to people from more privileged
neighbourhoods. Similarly, those with ‘less than high
school’ education were more likely to report moderate
risk compared to those with at least some post-secondary
education, as were those with the lowest perceived
income adequacy. This is consistent with previous studies
which have found an association between lower income
and education and problematic cannabis use [16, 33, 34].
It may be the environmental and life stressors associated
with financial hardship, social isolation and limited
opportunities to improve outcomes influence decisions to
use cannabis, potentially as a form of relaxation or a cop-
ing mechanism, and negatively impact well-being and
relationships [34, 38]. Unlike neighbourhood deprivation
and education, where differences were only noted in
moderate risk, those who found it very difficult to make
ends meet were also more likely to be at high risk for
problematic use. Previous work has found that heavy
cannabis use was associated with long-term declines in
socioeconomic outcomes and increased unemployment
[34]. Thus, the more frequent and disruptive use of can-
nabis may be interfering with the ability to find and
maintain employment [51]. Alternately, it may be that
those suffering from physical or mental health issues
may not be able to work, and cannabis may be used for
medicinal purposes, increasing the likelihood of more
frequent use [52]. The findings support the inclusion of
measures of neighbourhood deprivation as independent
measures in addition to individual socioeconomic indica-
tors when examining patterns of problematic cannabis
use in future research.

Previous research in the United States has found sta-
ble levels of cannabis use within racial/ethnic groups
between 2005 and 2013, with higher rates among Black,
Indigenous and mixed-race individuals than White indi-
viduals [35]. Although the current study did not find evi-
dence to support a difference in moderate compared to
low risk use for Black and mixed-race groups, Indigenous
individuals were more likely to report moderate risk.
Interpretation of high-risk scores associated with racial/
ethnic groups in the current study is limited due to the
small sample sizes for some groups. As it stands, there do
appear to be differences among groups although the

relationship remains unclear and warrants further
research to examine any potential differences. Given the
low proportion of high-risk scores overall, over-sampling
minority groups in future research can help detect if
there are differences. It will also be important to consider
what factors may be accounting for any differences to
determine if targeted interventions may be beneficial.

4.1 | Limitations

This study is subject to limitations common to survey
research, such as social desirability and self-selection bias
[53]. Respondents were recruited using non-probability-
based sampling; therefore, the findings do not provide
nationally representative estimates. Due to the cross-
sectional nature of the design, this research cannot
establish a temporal association between socioeconomic
indicators and neighbourhood deprivation and problem-
atic use. For example, it cannot be established whether
a person’s socioeconomic circumstances preceded prob-
lematic use or vice versa. In addition, data were limited
to only 2 years following legalisation which may not
reflect changes which may only emerge many years
after legalisation.

Respondents with missing postal code data were
excluded from the current analyses. The subset of those
included differed on some sociodemographic characteris-
tics which may have introduced bias. In addition, those
who consumed cannabis more frequently in the past
3 months were more likely to have missing ASSIST scores
which may bias the results. However, only 1.6% of
respondents in 2018, and 2.3% in 2019 and 2020, were
missing ASSIST scores, and sensitivity analysis suggests
that estimates of high risk would differ by less than 2% if
all missing were considered high risk.

The Institut National de Santé Publique du Québec
material and social deprivation index also has some limi-
tations. It is based on 2016 data which may have changed
over the course of the past several years. However, it is
not expected that the distribution of socioeconomic
resources would shift dramatically in this time frame. An
additional limitation is the assumption that the depriva-
tion indices are representative of a neighbourhood. Dis-
semination areas may not align exactly with how
neighbourhoods are viewed by those living in them.

5 | CONCLUSION

Overall, in the initial period following legalisation in
Canada, levels of problematic use have changed very little
at the population level. Modest differences in problematic
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use risk scores were observed based on various socioeco-
nomic indicators as well as race/ethnicity. Future research
should continue to monitor the prevalence of problematic
cannabis use indicators keeping these factors in mind to
ensure that any potential drawbacks of legalisation are not
disproportionately impacting marginalised populations.
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