
Original Investigation | Substance Use and Addiction

Cannabis Use Frequency and Cannabis-Related Consequences
in High-Risk Young Adults Across Cannabis Legalization
Amanda Doggett, PhD; Kyla Belisario, MA; André J. McDonald, PhD; Mark A. Ferro, PhD; James G. Murphy, PhD; James MacKillop, PhD

Abstract

IMPORTANCE A key concern about recreational cannabis legalization is increases in use and adverse
consequences, particularly among young adults (aged 18-29 years) who have the highest prevalence
of cannabis use, and especially in higher-risk, more vulnerable young adults. However, few
longitudinal studies have examined patterns of cannabis consumption in high-risk young adults over
the course of legalization.

OBJECTIVE To examine changes in cannabis use frequency and cannabis-related consequences
over recreational cannabis legalization in Canada in a longitudinal sample of high-risk young adults.

DESIGN, SETTING, AND PARTICIPANTS Longitudinal observational cohort study following young
adults in Ontario, Canada, aged 19.5 to 23.0 years who reported regular heavy episodic drinking (65%
past-month cannabis use) at enrollment. Participants were surveyed every 4 months for 3 years
between February 2017 and February 2020 (3 prelegalization waves, 4 postlegalization waves). Data
were analyzed from March to May 2023.

EXPOSURES Recreational cannabis legalization in Canada and 4 potential moderators of change:
sex, income, education, and prelegalization cannabis use frequency.

MAIN OUTCOMES AND MEASURES Cannabis use frequency and cannabis-related adverse
consequences.

RESULTS In a cohort of 619 high-risk young adults (baseline mean [SD] age, 21.0 [1.2] years; 346
female participants [55.9%]), omnibus model testing revealed significant overall decreases in both
cannabis use frequency (F = 2.276, 3000.96; P = .03) and cannabis-related consequences (F = 10.436,

3002.21; P < .001) over time, but these changes were substantially moderated by prelegalization
frequency (frequency: F = 7.5224, 3021.88; P < .001; consequences: F = 7.2424, 2986.98; P < .001).
Follow-up tests showed individuals who used cannabis more frequently prelegalization significantly
decreased their use and cannabis-related consequences postlegalization. In contrast, individuals who
did not use cannabis prelegalization exhibited a small magnitude increase in frequency over time but
nonsignificant changes in cannabis-related consequences. Sex, income, and education did not
moderate changes over time.

CONCLUSIONS AND RELEVANCE In this cohort study of high-risk young adults, individuals using
cannabis frequently prelegalization showed significant reductions in use and consequences over
time, reflecting an aging out pattern. Small increases in use among participants with no
prelegalization use were observed over time, but without parallel changes in cannabis-related
consequences. The results did not reveal substantive adverse near-term outcomes across the
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legalization period, although a within-participants design cannot rule out the possibility of alternative
trajectories in the absence of legalization.
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Introduction

A substantial liberalization of cannabis regulatory policy has taken place over the past decade in
North America, including Canadian federal legalization of recreational (nonmedical) cannabis use for
adults in October 2018. Although some differences exist by province, recreational legalization at the
federal level in Canada provides a strict system for controlling the production, distribution, sale, and
possession of cannabis.1 Notable components of this system include a federal age limit of 18 years
for purchase (provincial limits range from 18-21 years), an individual possession limit of 30 g of dried
cannabis or equivalent amounts of nondried cannabis, and strict regulations surrounding permissible
packaging and marketing for cannabis products, specifically restriction of products that may be
appealing to youths.1 Although original legislation only pertained to dried flower products, edible
cannabis and concentrate products were allowed 1 year later in October 2019.1

In all jurisdictions where cannabis legalization takes place, a key concern has been that cannabis
use and related harms would increase among youths and young adults due to easier access, growing
social acceptability, declining perception of harm, lower prices, a wider array of products and modes
of use, and increasing product potency.2-6 Young adults are of particularly high priority because they
have the highest prevalence of use. In Canada, for example, cannabis use is the second most
prevalent substance used for those aged 20 to 24 years (33% consumed in the past year),7 after
alcohol. Moreover, cannabis and alcohol use tend to occur concurrently in this group and co-use is
associated with additional adverse consequences.8,9 Young adults also have the highest prevalence
of cannabis use disorder.10 Finally, a primary concern is that cannabis use in young adults may
interfere with psychosocial development, such as academic and vocational attainment, and
neurodevelopment, which is estimated to continue until approximately 25 years of age.11,12

Accordingly, young adults, particularly those already using cannabis and/or alcohol, represent a high-
risk group warranting surveillance in the context of legalization.

Evidence examining the impacts of legalization on young adults from US jurisdictions is
generally mixed. One study focusing on postsecondary students in Oregon found an increase in
cannabis use after recreational cannabis legalization,13 but a broader study found no significant
changes in young adult cannabis use across legalization in Colorado, Washington, Alaska, or
Oregon.14 In Canada, evidence is sparse regarding the impact of legalization on cannabis use and
cannabis-related consequences. Prelegalization data from the 2018 National Cannabis Survey
indicated that the prevalence of cannabis use in the past 3 months among those aged 18 to 24 years
was 28%, the highest prevalence of all age groups.15 Although some studies have found that
cannabis use (and frequency of use) increased among youths and young adults following legalization,
most studies have not found a pronounced or statistically significant increase.3,16,17 Conversely,
evidence suggestions that there have been some impacts on public health more broadly, including
increases in incidence of youth hospitalizations and emergency department visits related to cannabis
use and increased cannabis-related traffic fatalities.17-19

Although young adults consume cannabis at a higher prevalence than other age groups, there
is a dearth of research focusing on this population. Moreover, there have been few longitudinal
studies examining the impact of legalization, which represents a substantial research gap.
Longitudinal data provide richer information than repeated cross-sectional surveys, allowing for
characterization of within-person changes, the comparison of trajectories of cannabis use,
estimation of rates of change, and moderators of changes, such as prelegalization cannabis use
status, sex, or income.18,20 The purpose of this study was to address these research gaps by
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examining the association of cannabis legalization with cannabis use frequency and cannabis-related
consequences using longitudinal data from a cohort of young adults who already used substances
prelegalization. These individuals represent a high-risk subgroup of the population given their age
and their existing propensity to engage in substance use. The first aim of this study was to examine
the overall changes in cannabis use outcomes, namely frequency of use and negative consequences
from cannabis, both descriptively and analytically. The second aim was to examine credible
moderators of differences in changes over time, namely sex, income, education, and prelegalization
frequency of cannabis use.

Methods

Design and Participants
This study used a longitudinal cohort design, using data from an existing cohort of high-risk young
adults in Ontario, Canada. Inclusion criteria were as follows: aged 19.5 to 23.0 years at first data
collection; engaged in 2 or more heavy episodic drinking episodes; fluency in written English; and no
current or past experiences in psychosis. Substance use criteria were intended to recruit a sample
with epidemiologically common patterns of substance use associated with elevated risk for adverse
consequences in young adults. This cohort study was reviewed and approved by the Hamilton
integrated research ethics board. Informed consent was obtained from participants in-person during
their baseline visit. This study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.

Participant enrollment started in April 2017 on a rolling basis, with follow-up assessments
administered every 4 months. To assess changes in cannabis consumption frequency and related
consequences before and after legalization, assessments were rebinned in 4-month periods to align
with legalization in Canada (October 17, 2018). In total, 7 time points were included in the analysis:
2 prelegalization time points (April 17, 2017, to February 16, 2018, and February 17 to June 16, 2018), 3
postlegalization time points (February 17 to June 16, 2019; June 17 to October 16, 2019; and October
17, 2019, to February 16, 2020), and 2 transition periods between the prelegalization and
postlegalization periods (June 17 to October 16, 2018, and October 17, 2018, to February 16, 2019). A
visualization of participation over these time points is provided in eFigure 1 in Supplement 1. The first
time point was longer than subsequent time points because of the rolling recruitment process. The
first transition period coincides with the passing of the Cannabis Act in June 2018 and the second
reflects the period immediately following legalization.

Participants were required to have at least 1 prelegalization and postlegalization observation
assessment and have demonstrated adequate attention on the majority of quality control items to be
included in the current study. Of the original cohort, 85% met this criterion. An attrition analysis
examining the removed individuals is available in the eTable in Supplement 1; those excluded were
more likely to be male and had moderately higher average cannabis use frequency and Brief
Marijuana Consequences Questionnaire (B-MACQ) scores.

Measures
Participants were assessed for lifetime cannabis use and, among those who had used cannabis,
cannabis frequency during the past month was assessed using the Alcohol, Smoking, Substance
Involvement Screening Test, with response options of none, monthly, weekly, daily, or multiple times
daily.21 Using response options from these 2 questions, the frequency categories examined in this
study were never use (ie, those who have never used cannabis in their life), no (current) use,
occasional use (monthly), regular use (weekly), and frequent use (daily or multiple times daily).
Consequences related to cannabis use were measured for the past 4 months using the B-MACQ,22

which creates a sum score of number of problems endorsed (0 to 21). To visualize B-MACQ scores,
groups of 0 consequences, 1 to 4 consequences, and 5 or more consequences were created, but in
analyses this measure was treated as continuous. The Cannabis Use Disorder Identification Test
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(CUDIT), an 8-item clinical screening tool for cannabis misuse23 was administered at baseline to
characterize clinical severity; a cutoff of 6 has been validated in young adults.24 To contextualize the
sample with a clinical cutoff, frequency and B-MACQ in relation to the CUDIT are shown in eFigure 2
in Supplement 1. Collectively, the separate outcomes for frequency and consequences show high
overlap with the CUDIT cutoff at baseline.

Statistical Analysis
All statistical analyses and data visualizations were conducted in R version 4.2.2 (R Project for
Statistical Computing). Descriptive analyses used alluvial plots and additional data visualization to
depict changes across legalization. To efficiently summarize available data, descriptive visualizations
show transitions between highest use category over the prelegalization and postlegalization time
points. In statistical analyses, cannabis use frequency and consequences associated with cannabis
use were modeled as outcomes across all 7 time points using linear mixed effects models (LMMs).
The use of LMMs accounted for the cross-linked longitudinal nature of the data, capturing individual-
level variation. Although outcome data were not continuous by nature, LMMs are robust to
departures from distributional assumptions of normality,25 and numerous studies have highlighted
that ordinal or scale-type data can be appropriately treated as continuous.26-28 Examination of
residual plots and sensitivity analyses using a robust scoring equations estimator further validated
the linear approximation of the outcome data. All models controlled for age, sex, income, and
education. For aim 1, analyses examined the outcomes of time on overall cannabis use frequency and
consequences. For aim 2, interaction effects were added to examine the potential moderating effects
of (1) sex assigned at birth; (2) median household income; (3) minimum 4-year undergraduate
degree; and (4) maximum prelegalization frequency of use (at time point 1 or 2). Income and
education were assessed at follow-up rather than baseline due to the young age of this cohort at
enrollment. Significant omnibus results of time and the interaction of time with moderators were
followed up using post-hoc pairwise contrasts to examine differences between time points.
Emphasis was on whether transition or postlegalization time points were significantly different from
both prelegalization time points. Statistical tests were considered significant at α = .05. Data were
analyzed from March to May 2023.

Results

Sample Characteristics
Table 1 presents descriptive statistics for this study sample of 619 participants. The mean (SD) age
was 21.0 (1.2) years, 346 (56%) were female, and 330 (53%) had a bachelor’s degree at the most
recently available postlegalization time point. The sample sizes at each wave for the final sample
were 418 at time 1, 578 at time 2, 530 at time 3, 509 at time 4, 524 at time 5, 531 at time 6, and 529
at time 7. Prelegalization, occasional cannabis use was most common (206 participants [33%]).
Among those who used cannabis, mean (SD) prelegalization experiences of cannabis-related
consequences in the past month was 2.53 (3.91), with a moderate spread across participants.

Overall Changes Across Legalization
Figure 1 descriptively demonstrates the shifts in cannabis use frequency and B-MACQ scores over
time. Although occasional cannabis use was the largest category prelegalization, no use was the
largest category postlegalization. Occasional cannabis use was the most dynamic category, as only 83
of those who started with occasional use prelegalization (40%) also reported occasional use post
legalization; 66 transitioned to no use (32%), and 47 increased to regular use (23%). A B-MACQ score
of 0 (no cannabis-related consequences) was most prevalent prelegalization and postlegalization;
however, this category grew between these time points (315 participants [51%] and 352 participants
[57%], respectively); this was the most stable category over time. The majority of those who
reported 1 to 4 consequences over time transitioned to either no consequences (78 participants
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[47%]) or 5 or more consequences (26 participants [16%]) postlegalization. Those in the frequent
cannabis use category generally maintained high levels of cannabis use and consequences over time;
69 of those using frequently prelegalization (77%) remained in that category postlegalization, and
76 of those with a B-MACQ score of 5 or more prelegalization (56%) were still experiencing 5 or more
cannabis-related consequences postlegalization.

Omnibus testing of LMM main effect models showed that cannabis use frequency (F = 2.276,

3000.96; P = .03) and cannabis consequences (F = 10.436, 3002.21; P < .001) changed significantly over
time. Pairwise contrasts examined which time points were significantly different than prelegalization
time points, and are presented in Table 2. Figure 2 illustrates the observed changes in mean cannabis
use frequency and consequences over time; significant differences from prelegalization time points
determined through pairwise contrasts are also identified. Mean cannabis use frequency decreased
modestly over time, such that use at time 7 was significantly lower than that of time 1 (β = 0.152; 95%
CI, 0.027-0.277; P = .006). Cannabis use consequences overall also decreased over time, such that
time points 4 through 7 (ie, postlegalization) were significantly lower than both prelegalization time
points, and time point 3 was significantly lower than prelegalization time point 1.

Table 1. Sample Descriptive Statistics

Characteristic
Participants, No. (%)
(N = 619)

Sexa

Female 346 (55.9)

Male 273 (44.1)

Age, mean (SD), y 21.43 (1.19)

Household incomeb

<$15 000 69 (11.1)

$15 000-$29 999 113 (18.3)

$30 000-$44 999 76 (12.3)

$45 000-$59 999 63 (10.2)

$60 000-$74 999 61 (9.9)

$75 000-$89 999 48 (7.8)

$90 000-$104 999 51 (8.2)

$105 000-$119 999 38 (6.1)

≥$120 000 100 (16.2)

Bachelor’s degree or higherb 330 (53.3)

Prelegalization cannabis use frequency, mean (SD)

Mean (SD) 1.17 (1.17)

Never use 77 (12.4)

No current use 140 (22.6)

Occasional use 206 (33.3)

Regular use 106 (17.1)

Frequent use 90 (14.5)

Prelegalization B-MACQ score, mean (SD)c 2.53 (3.91)

CUDIT score, mean (SD)d 4.77 (6.07)

Abbreviations: B-MACQ, Brief Marijuana Consequences Questionnaire; CUDIT,
Cannabis Use Disorder Identification Test.
a Gender and sex overlapped 99.7% in this sample.
b From most recently available postlegalization time point.
c Scored from 0 to 21. The higher the score, the more consequences an

individual experienced from marijuana use.
d Scored from 0 to 32. The higher the score, the more likely an individual is to

have cannabis use disorder.
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Moderators of Changes Over Time
Omnibus testing of LMMs examining interactions with time demonstrated that prelegalization use
frequency significantly moderated the outcome of time for both cannabis use frequency (F = 7.5224,

3021.88; P < .001) and cannabis use consequences (F = 7.2424, 2986.98; P < .001). Pairwise contrasts
for these interaction models are also presented in Table 2. Figure 3 shows observed means by
prelegalization use category, and the significant interaction effects determined through pairwise
contrasts are also identified. Only those who reported frequent cannabis use or no cannabis use
prelegalization showed significant changes in use over time. Participants who initially reported
frequent prelegalization use had significantly lower mean cannabis use frequency from times 5 to 7
and had significantly lower cannabis use consequences at times 4 to 7, compared with both
prelegalization time points. Those who initially reported no use showed significantly higher mean
cannabis use frequency between time points 3 to 7 compared with prelegalization but did not exhibit
increases in negative cannabis consequences.

Omnibus testing of other interaction effects revealed no moderating effects of sex (F = 0.896,

3003.52; P = .50), income (F = 0.926, 3002.31; P = .48), or education (F = 0.696, 3002.36; P = .66) on
cannabis use frequency. Similarly, there were no moderating effects of sex (F = 0.226, 2999.21;

Figure 1. Prelegalization and Postlegalization Transitions of Cannabis Use Frequency and Consequences
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Table 2. Post Hoc Pairwise Contrasts Comparing Prelegalization Time Points to All Other Time Points

Time periods

Cannabis use frequency by time point Cannabis use consequences by time point

1a 2b 1a 2b

β (95% CI) P value β (95% CI) P value β (95% CI) P value β (95% CI) P value

Overall effect

2 0.081 (−0.040 to 0.204) .45 NA NA 0.191 (−0.198 to 0.580) .77 NA NA

3 0.079 (−0.046 to 0.204) .51 −0.002 (−0.116 to 0.111) >.99 0.451 (0.055 to 0.847) .01 0.259 (−0.100 to 0.619) .34

4 0.092 (−0.034 to 0.219) .32 0.012 (−0.103 to 0.126) >.99 0.593 (0.191 to 0.995) <.001 0.402 (0.038 to 0.765) .02

5 0.102 (−0.023 to 0.226) .20 0.021 (−0.093 to 0.135) >.99 0.592 (0.197 to 0.987) <.001 0.400 (0.040 to 0.761) .02

6 0.102 (−0.023 to 0.227) .20 0.021 (−0.092 to 0.134) >.99 0.735 (0.339 to 1.131) <.001 0.544 (0.185 to 0.903) <.001

7 0.152 (0.027 to 0.277) .006 0.071 (−0.042 to 0.185) .51 0.842 (0.446 to 1.238) <.001 0.651 (0.291 to 1.010) <.001

Prelegalization use
moderated effects

Never use

2 −0.007 (−0.335 to 0.321) >.99 NA NA −0.007 (−1.051 to 1.037) >.99 NA NA

3 −0.064 (−0.395 to 0.267) >.99 −0.057 (−0.36 to 0.247) >.99 −0.061 (−1.114 to 0.992) >.99 −0.054 (−1.018 to 0.910) >.99

4 −0.137 (−0.478 to 0.203) .90 −0.131 (−0.442 to 0.181) .88 −0.145 (−1.228 to 0.938) >.99 −0.138 (−1.127 to 0.851) >.99

5 −0.227 (−0.563 to 0.108) .42 −0.221 (−0.531 to 0.090) .35 −0.138 (−1.205 to 0.929) >.99 −0.131 (−1.117 to 0.855) >.99

6 −0.146 (−0.475 to 0.182) .85 −0.140 (−0.441 to 0.162) .82 −0.089 (−1.134 to 0.956) >.99 −0.082 (−1.038 to 0.875) >.99

7 −0.252 (−0.584 to 0.081) .28 −0.245 (−0.549 to 0.060) .21 −0.177 (−1.236 to 0.882) >.99 −0.170 (−1.138 to 0.799) >.99

No use

2 −0.005 (−0.256 to 0.245) >.99 NA NA −0.053 (−0.850 to 0.744) NA NA

3 −0.261 (−0.515 to −0.006) .04 −0.255 (−0.486 to −0.025) .02 −0.354 (−1.163 to 0.455) .86 −0.301 (−1.033 to 0.431) .89

4 −0.262 (−0.516 to −0.009) .04 −0.257 (−0.487 to −0.027) .02 −0.426 (−1.234 to 0.381) .71 −0.373 (−1.104 to 0.358) .74

5 −0.336 (−0.59 to −0.081) .002 −0.330 (−0.563 to −0.097) <.001 −0.593 (−1.402 to 0.216) .32 −0.540 (−1.280 to 0.200) .32

6 −0.336 (−0.588 to −0.083) .002 −0.330 (−0.559 to −0.101) <.001 −0.617 (−1.422 to 0.187) .26 −0.564 (−1.292 to 0.164) .25

7 −0.311 (−0.566 to −0.056) .006 −0.306 (−0.537 to −0.074) .002 −0.444 (−1.255 to 0.367) .67 −0.391 (−1.126 to 0.345) .70

Occasional use

2 0.174 (−0.030 to 0.378) .15 NA NA 0.024 (−0.627 to 0.674) >.99 NA NA

3 0.211 (0.004 to 0.419) .04 0.037 (−0.156 to 0.230) >.99 0.464 (−0.198 to 1.125) .37 0.440 (−0.173 to 1.053) .34

4 0.218 (0.009 to 0.427) .03 0.043 (−0.151 to 0.237) >.99 0.538 (−0.129 to 1.205) .21 0.514 (−0.102 to 1.131) .17

5 0.190 (−0.015 to 0.395) .09 0.016 (−0.175 to 0.206) >.99 0.598 (−0.055 to 1.251) .10 0.575 (−0.032 to 1.181) .08

6 0.149 (−0.057 to 0.355) .33 −0.025 (−0.217 to 0.166) >.99 0.451 (−0.206 to 1.107) .40 0.427 (−0.181 to 1.034) .37

7 0.170 (−0.038 to 0.377) .19 −0.005 (−0.197 to 0.188) >.99 0.527 (−0.134 to 1.189) .22 0.504 (−0.108 to 1.116) .19

Regular use

2 0.149 (−0.142 to 0.440) .74 NA NA 0.795 (−0.132 to 1.721) .15 NA NA

3 0.172 (−0.124 to 0.468) .61 0.023 (−0.242 to 0.287) >.99 1.306 (0.361 to 2.251) <.001 0.511 (−0.332 to 1.355) .56

4 0.303 (−0.008 to 0.614) .06 0.154 (−0.124 to 0.431) .66 1.370 (0.378 to 2.361) <.001 0.575 (−0.308 to 1.459) .47

5 0.407 (0.108 to 0.707) .001 0.258 (−0.010 to 0.526) .07 1.457 (0.503 to 2.411) <.001 0.663 (−0.190 to 1.515) .25

6 0.393 (0.091 to 0.695) .002 0.244 (−0.026 to 0.514) .11 2.150 (1.187 to 3.112) <.001 1.355 (0.498 to 2.212) <.001

7 0.539 (0.239 to 0.839) <.001 0.390 (0.122 to 0.657) <.001 2.204 (1.246 to 3.162) <.001 1.409 (0.556 to 2.263) <.001

Frequent use

2 −0.007 (−0.331 to 0.317) >.99 NA NA 0.684 (−0.355 to 1.723) .45 NA NA

3 0.287 (−0.049 to 0.622) .15 0.294 (−0.004 to 0.591) .06 1.300 (0.225 to 2.375) .007 0.616 (−0.330 to 1.562) .47

4 0.312 (−0.022 to 0.646) .09 0.319 (0.024 to 0.613) .02 2.296 (1.221 to 3.371) <.001 1.612 (0.671 to 2.553) <.001

5 0.538 (0.206 to 0.870) <.001 0.545 (0.249 to 0.841) <.001 2.290 (1.226 to 3.355) <.001 1.606 (0.665 to 2.547) <.001

6 0.559 (0.219 to 0.898) <.001 0.566 (0.264 to 0.867) <.001 2.968 (1.879 to 4.056) <.001 2.284 (1.324 to 3.243) <.001

7 0.737 (0.409 to 1.066) <.001 0.744 (0.453 to 1.035) <.001 3.193 (2.140 to 4.245) <.001 2.508 (1.583 to 3.434) <.001

Abbreviation: NA, not applicable.
a Time point 1 was April 17, 2017 to February 16, 2018.
b Time point 2 was February 17, 2018 to June 16, 2018.
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P = .97), income (F = 1.056, 2997.87; P = .39), or education (F = 1.456, 2997.72; P = .19) on cannabis use
consequences.

Discussion

This study examined changes in cannabis use and consequences following recreational cannabis
legalization in Canada in a sample of high-risk young adults, addressing the common concern that
legalization may precipitate increases in use, particularly in this age group. Rather than detecting
increases, however, the results revealed decreases overall, which is broadly consistent with
substance use trajectories that might be expected among this age group in the absence of any policy
change. Correspondingly, the changes observed in this study did not appear to be markedly changed
by cannabis legalization.

Important moderating effects were present according to prelegalization cannabis frequency
status. Individuals using cannabis most frequently prelegalization exhibited, on average, a significant
reduction in use postlegalization. Correspondingly, this group also exhibited a significant reduction

Figure 2. Overall Changes in Cannabis Use and Consequences Over 7 Waves
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in cannabis-related consequences. In contrast, participants who were not recent cannabis users
prelegalization increased their frequency of use over time, on average. Notably, this increase was
modest and began at time 3 (prior to legalization), and this group exhibited no significant changes in
cannabis-related consequences. In other words, although frequency increased for this subgroup,
such an increase did not lead to problematic outcomes during the study period. Also of note,
participants who had never used cannabis prior to legalization exhibited no significant increases in
use or consequences postlegalization.

Among the prelegalization frequent use group, the observed changes are consistent with
developmentally normative declines in this age group over time, sometimes referred to as aging
out29 of substance misuse; previous studies have also indicated similar findings in youth samples.3 A
caveat, of course, is that it was not possible in this study to conclude that legalization did not
attenuate or otherwise alter this aging-out trend. It should also be noted that average potency of
cannabis products has generally increased over time,30,31 and increases in product potency can lead
to decreases in use frequency, although this would likely be a modest effect over the study period
and we might expect a parallel effect in cannabis-related consequences. For the prelegalization
nonuse (but not never-use) group, the modest increases observed are consistent with a study of

Figure 3. Changes in Cannabis Use and Consequences Over 7 Waves According to Prelegalization Cannabis
Use Frequency
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community adults that examined changes in cannabis use frequency 1-year after legalization.20

Notably, while individuals in this study appeared to reinitiate cannabis use at a modest level, given
that this began prior to legalization, it is unlikely that the policy change was a specific precipitant. It
should also be noted that although these trends tended to reflect aging out and are generally
consistent with other literature, results could also reflect regression to the mean, in particular
because this cohort was a subset of the young adult population who engaged in higher risk substance
use at baseline. Nonetheless, given that some of these participants did exhibit notable increases in
frequency alongside the fact that a majority of the those using cannabis at the highest frequency did
not reduce their use over time, the determinants of escalation and persistence of high frequency
cannabis use in young adults warrants further examination.

This study aligns with research from US jurisdictions which have largely found that legalization
has not drastically altered consumption patterns among youths and young adults.32 In the Canadian
context, existing legalization studies are sparse and methodologically distinct from the present one,
making comparison difficult. For example, a frequently referenced study15 reported increases in
cannabis use frequency over legalization, but was largely descriptive in nature. Another concluded
that cannabis legalization increased use among adults, but dichotomized prelegalization and
postlegalization periods as opposed to examining trends between time points.33 Both
aforementioned studies used repeat cross-sectional designs and focused on the general adult
population. This further demonstrates a benefit of the present study; the longitudinal design allowed
for the examination of within-person changes, which is critical to understand how people change
following policy implementation, and has been highlighted as a priority for evaluating cannabis
legalization.18 Moreover, the focus on high-risk young adults prelegalization was an important feature
as they would be expected to be particularly vulnerable in the new policy climate.

In part, the lack of considerable change over such a large-scale policy shift could be because
cannabis use in Canada was already quite normalized prelegalization.34 Prelegalization perceptions
among Canadians who used cannabis were that it was already fairly easy to access,35 and risk
perceptions were generally low.36 As such, any changes in access or social acceptability brought on
by cannabis legalization may have been fairly inconsequential on individual use patterns in this age
group. That said, in the broader context of population-level changes, cannabis legalization was fairly
recent and continued population surveillance is needed to further understand any impacts.

Beyond prelegalization cannabis use, no moderation of changes was present according to sex,
income, or education. This is generally favorable for public health insofar as it does not suggest health
disparities for these common demographic variables related to impacts of cannabis legalization in
young adults.

Strengths and Limitations
The findings of this study should be considered in the context of its strengths and limitations. To our
knowledge, this is the first evaluation of Canadian cannabis legalization among a young adult
population that used a robust longitudinal approach. Specifically, these data consisted of multiple
linked prelegalization and postlegalization time points, which is a rare feature as many studies rely on
repeated cross-sectional designs or only focus on postlegalization patterns. Given these key
elements, this study is well-positioned to inform cannabis legalization in other jurisdictions, with the
understanding that implementation of cannabis legalization policies can vary greatly, and results
should be considered alongside the larger body of literature and region-specific data. Important
considerations include that the present study reports findings from 1 nonprobability sample of young
adults, which is not necessarily nationally representative of this age group across Canada.
Furthermore, this study focused on individuals who were engaged in substance use prelegalization,
as opposed to the general population. High-risk individuals are arguably of greatest interest for
evaluating legalization effects, serving as a early indicator of changes in use, but the results should be
interpreted with the caveat that cannabis legalization may have changed patterns of use and
consequences in other groups not captured by this study sample.
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At a broader level, a limitation of these findings is the lack of a control group to evaluate
cannabis legalization as a natural experiment more fully. Although we principally observed decreases
in use and problems, it is still possible that legalization attenuated or otherwise altered the patterns
we might have observed in absence of this policy change, and future research may consider matching
available Canadian data to an appropriate control jurisdiction to examine legalization as a natural
experiment.18,37 This study also focused only on the initial policy change legalizing dried flower
products; the legalization of cannabis edibles and concentrate products could have differential
impacts not captured in this study. Attrition analyses indicated that those excluded from the study
had modestly higher average cannabis use frequency than those included, which may have reduced
our ability to model legalization on those who engaged in heavier cannabis use. However, this
concern is partially mitigated by the generally high retention rate among participants, many of whom
did engage in persistently frequent cannabis use. Additionally, although we had 4 postlegalization
follow-ups, legalization may have long-term health and social impacts that are not detectable during
the time window that we studied, highlighting the need for continued monitoring. These
considerations notwithstanding, this study adds to the limited longitudinal literature evaluating the
outcomes of recreational cannabis legalization.

Conclusions

In this cohort study of high-risk young adults, findings revealed general decreases and indicated that
those who used cannabis frequently prelegalization on average exhibited substantive decreases in
use and cannabis-related consequences postlegalization, consistent with expected aging-out
patterns of substance use. Conversely, those not using cannabis prelegalization showed a significant
but modest increase in use over time. Given the continued trend toward cannabis legalization
globally, further longitudinal surveillance is critical to evaluate the consequences of cannabis
legalization empirically and promote evidence-informed public policy.
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