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Highlights

• Cannabis use change was investi-
gated in a large sample of high 
school students.

• Only 14.8% who used cannabis 
reduced their use between grades.

• Most use reductions were incremental.
• Class attendance and homework 

completion universally improved 
after cessation.

• Cessation was not sufficient to 
improve academic performance (course 
marks).

• Targeted support for high school 
students who use cannabis is needed.

group.10-13 Cannabis use among youth 
must therefore be a key focus of harm 
reduction research and policy.

While the factors related to initiation of 
cannabis use are being increasingly exam-
ined, little is known about patterns of 
spontaneous cannabis reduction or cessa-
tion among youth. Studies indicate that 
youth are less likely to quit using canna-
bis than other illicit drugs and that those 
who start young use more heavily, have 
worse outcomes and are less likely to stop 
than those who start later.4,14,15 A recent 
review found that hardly any promising 
interventions for drug abuse in youth 
have been documented, especially for 
those under 15 years of age.16 Evidence on 
unprompted reductions may be beneficial 
in aligning substance use intervention 

Abstract

Introduction: Following cannabis legalization in Canada, a better understanding of the 
prevalence of unprompted cannabis use reduction and subsequent effects on youth aca-
demic outcomes is needed to inform harm reduction and health promotion approaches.

Methods: We analyzed a longitudinally linked sample (n = 91 774) from the COMPASS 
prospective cohort study of Canadian high school students attending Grades 9–12 in 
Ontario and Alberta between 2013–2014 and 2016–2017. We investigated the prevalence 
of spontaneous cannabis use reduction and cessation between grade transitions (Grades 
9–10, 10–11, 11–12) and the effect of cessation on academic achievement (current or 
recent math and English course marks) and rigour (usual homework completion and 
past-month truancy).

Results: Only 14.8% of cannabis users decreased their use between grades. Of these, 
two-thirds made only incremental downward changes, a pattern which held true for all 
three transitions. Cessation rates from daily and weekly use decreased every year. After 
cessation, students had better odds than continuing users (OR = 1.23, 95% CI: 1.03–
1.48) and worse odds than never-users (OR = 0.55, 95% CI: 0.31–0.97) for some sub-
categories of math performance. Students who quit cannabis universally improved class 
attendance (OR = 2.48, 95% CI: 1.93–3.19) and homework completion (OR = 2.32, 
95% CI: 1.85–2.92) compared to continuing users.

Conclusion: Increased academic rigour may underlie any improvements seen in aca-
demic performance after cannabis cessation. High school students who use cannabis 
likely need targeted support to facilitate reduction or cessation and subsequent aca-
demic recovery. This indicates that a school-based focus on cannabis harm reduction  
is justified.

Keywords: cannabis, cessation, youth, secondary schools, academic performance, truancy

academic performance, which negatively 
affect their subsequent adult lives.4-9 Many 
teenagers consider cannabis less harmful 
than alcohol and underestimate its risks; 
the perceived comparative safety may 
dovetail with the recent legalization of 
cannabis and the concurrent impact on 
social norms to increase use in this age 

Introduction

Canadian youth use cannabis at the high-
est rates globally, and this usage may be 
becoming more prevalent still.1-3 High fre-
quency and early age of initiation of can-
nabis use have been reliably linked to 
adverse outcomes in youth, including poor 
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programs with these trends, increasing 
their likelihood of success.

Research suggests that young cannabis 
users who decrease or cease their use 
improve their outcomes.16-18 However, 
most investigations characterize the effects 
of cessation either in adulthood (following 
long-term substance use) or in the very 
short term (days to weeks). Youth who 
have quit using cannabis have been found 
to improve their functioning in most neu-
rocognitive domains (e.g. executive func-
tion) to the extent of reversing almost all 
negative effects, except those on learning 
and memory.19,20 However, little is known 
about medium-term effects (months to a 
year) of cannabis cessation in adolescence 
on academic outcomes, which significantly 
contribute to subsequent life trajectories.

In a study using a population similar to 
one we use in the current study, Patte et 
al. describe the negative effect of cannabis 
use on academic outcomes.4 That investi-
gation found that students who began 
using cannabis were less likely to regu-
larly attend class, complete homework 
and achieve high marks than students 
who abstained. However, whether canna-
bis use cessation reversed or modified 
these outcomes was not examined. 
Knowing that cannabis initiation affects 
academic outcomes, the aim of this work 
was to determine whether and how can-
nabis cessation affects such outcomes 
among youth in the medium term, that is, 
during their school career and prior to 
their transition into adulthood.

The objectives of this investigation were 
to describe the prevalence and rates of 
cannabis use reductions in youth; to 
establish their impacts on academic 
achievement (math and English marks); 
and to investigate their effect on academic 
rigour (class attendance and homework 
completion). 

Methods

Study

The prospective cohort study COMPASS 
collects hierarchical data once a year from 
a sample of Grade 9–12 students (student-
level data) and the secondary schools they 
attend.21 This report used student-level 
linked-longitudinal22 data from Year 2 (Y2; 
2013–2014), Year 3 (Y3; 2014–2015), Year 
4 (Y4; 2015–2016) and Year 5 (Y5; 2016–
2017). Students were linked over time 

with anonymous identifier codes. The 
COMPASS student-level questionnaire was 
used during class time to collect data on 
student demographics and measures rele-
vant to multiple behavioural domains, 
such as substance use, nutrition, physical 
activity and mental health, as well as their 
correlates. Items were based on national 
guidelines or national surveillance tools 
as previously described.21 Measures used 
for this report are those for cannabis use 
frequency, academic achievement in math 
and English, homework completion and 
truancy. 

A full description of the COMPASS study 
methods, including a series of in-depth 
technical reports, and ethical approval 
is available in print21 and online (www 
.compass.uwaterloo.ca).

Data

Data were collected from a convenience 
sample of secondary schools in Ontario 
(n = 79) and Alberta (n = 10) that per-
mitted use of active-information passive-
consent parental permission protocols.21 
Y2 data were collected from 45 298 stu-
dents in the 89 schools (79.2% participa-
tion rate, mean [SD] age 16.0 [5.8] years); 
Y3 data from 42 355 students in 87 schools 
(78.8%, 16.0 [6.1] years); Y4 data from 
40 436 students in 81 schools (79.9%, 16.1 
[6.5] years); and Y5 data from 43 245 stu-
dents in 88 schools (76.6%, 16.0 [6.1] 
years). 

Three-quarters (75.6%) of students identi-
fied their race/ethnicity as White. A fur-
ther 10.9% reported “Other/mixed,” 5.3% 
Asian, 3.6% Black, 2.7% Aboriginal and 
1.9% Latin American/Hispanic race/ethnicity. 

Data were linked between any two con-
secutive years,23 resulting in a dataset con-
taining 91 774 linked reports generated by 
37 231 students (51.9% female). To model 
longer-term effects of cessation, students 
were linked for three consecutive years, 
resulting in 42 861 reports generated by 
13 476 students (52.2% female). The 
reduction in sample size was as a result of 
students missing data collection due to 
scheduled spares, absences from class for 
other reasons or changing schools between 
data collections. 

As previously reported,23 COMPASS stu-
dents who could not be linked were more 

likely to report use of cannabis, alcohol 
and tobacco.

Cannabis use

Consistent with national surveillance meas-
ures on youth substance use,24 students 
were asked, “In the last 12 months, how 
often did you use marijuana or cannabis?” 
One of nine responses was possible: “I 
have never used marijuana,” “I have used 
marijuana but not in the last 12 months,” 
“Less than once a month,” “Once a month,” 
“2 or 3 times a month,” “Once a week,” 
“2 or 3 times a week,” “4 to 6  times a 
week” and “Every day.” Consistent with 
previous work, 4 responses were recoded 
for analysis into non-use (never used or 
no use in the past 12 months); rare (less 
than once a month); monthly (1–3 times a 
month); weekly (1–6 times a week); and 
daily (every day) use. 

The rates of non-response to this question 
were 1.7% (Y2), 1.5% (Y3), 1.6% (Y4) 
and 1.5% (Y5).

In the two-year linked sample, changes in 
cannabis use frequency from baseline to 
follow-up were categorized as non-use 
(no use at baseline or follow-up); use (use 
reported at both time points with fre-
quency remaining constant or increasing 
between time points); reduction (use 
reported at both time points with fre-
quency decreasing from baseline to fol-
low-up); and cessation (cannabis use 
reported at first time point with non-use 
reported at the second). Students report-
ing continued non-use at second follow-
up a year later (cannabis use pattern 
Yes–No–No) were included in the “con-
tinuing cessation” group. The two refer-
ence groups consisted of “continuing 
users” who reported use and “never-
users” who reported non-use at all rele-
vant time points.

Substance use variables

Students were asked the following ques-
tions: “On how many of the last 30 days 
did you smoke one or more cigarettes?” 
and “In the last 12 months, how often did 
you have 5 drinks of alcohol or more on 
one occasion?” Students who indicated 
they had smoked at least one cigarette in 
the last 30 days were classified as current 
smokers, while students who reported 
drinking five or more alcoholic drinks at 
least once a month were classified as cur-
rent binge drinkers.

http://www.compass.uwaterloo.ca
http://www.compass.uwaterloo.ca


97 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 40, No 4, April 2020

Academic variables

Students were asked about their academic 
performance with two questions, one 
each for math and English performance: 
“In your current or most recent Math/
English course, what is your approximate 
overall mark?” The same seven response 
options were given for both subjects: “90–
100%,” “80–89%,” “70–79%,” “60–69%,” 
“55–59%,” “50–54%” and “less than 
50%.” Consistent with previous work,4 
the last three options were recoded into 
“less than 60%” and used as the reference 
category during analysis. 

Students were then asked about their aca-
demic rigour with two questions. The first 
asked about truancy, “In the last 4 weeks, 
how many classes did you skip when you 
were not supposed to?” There were six 
response options: “0 classes,” “1 or 2 clas-
ses,” “3 to 5 classes,” “6 to 10 classes,” 
“11 to 20 classes” and “more than 20 clas-
ses.” For the analysis, the first option (no 
classes skipped) was used as given, with 
the remaining options recoded into “1–5 clas-
ses skipped” (options 2 and 3) and “6 or 
more classes skipped” (options 4 to 6). 
The latter was used as the reference cate-
gory. The second question to do with aca-
demic rigour asked about homework 
completion with the question “How often 
do you go to class without your home-
work complete?” Four response options 
were offered: “never,” “seldom,” “often” 
and “usually.” For the analysis, “usually” 
was used as the reference category. 
Baseline missing rates for these variables 
were 2.6% (math mark), 3.1% (English 
mark), 1.8% (truancy) and 2% (home-
work completion).

Statistical analysis

Analyses were conducted in SAS version 
9.4 (SAS Institute Inc., Cary, NC, USA). A 
multinomial logit transition model was 
used to account for bivariate dependen-
cies between observations at two consecu-
tive time points. The transition model, as 
a type of Markov model, concentrates on 
overall gross changes between consecu-
tive occasions, for example, before and 
after a school grade transition. The multi-
nomial logit transition model is a regres-
sion model in which the odds of choosing 
higher categories of the response variable 
rather than other categories are assumed 
to depend on the values of response(s) in 
previous time points. 25

The transitional model used here is the 
first-order Markov model in which Yt is 
assumed to depend only on the state at 
t−1, and not on responses at earlier occa-
sions. This modelling approach is well-
established and has previously been used 
to analyse transitions in similar con-
texts.26,27 Here, log odds of cannabis use 
status at time t rather than the reference 
category of non-user are described as:

log    = βXij + α1Yit-1  j = 2,3,4( p(Yit = j|Xit, Yit-1)

p(Yit = 1|Xit, Yit-1))
where Yit−1 denotes the response of indi-
vidual i at previous cannabis use status, X 
represent the vector of covariates with the 
corresponding coefficients of β, and j indi-
cates cannabis use status. Available case 
analysis was used for multinomial regres-
sion models, which were adjusted for 
grade, current smoking, current binge 
drinking and academic performance at 
baseline.

Results

Sample characteristics

Of the reports contained in the sample, 
20.9% (n = 18 916) included cannabis 
use at any level (Table 1). Rates of binge 
drinking were similar (19.1%) while 
smoking rates were substantially lower 
(8.3%). Cannabis use prevalence steeply 
decreased with increasing frequency of 
use, such that approximately two-thirds 
(68.9%) of use reports described monthly 
or rare use and one-third (31.1%) recorded 
weekly or daily use. Male students were 
more likely to report substance use of any 
category.

Reports of academic performance favoured 
female students for both math and English 
marks. Female students were also more 
likely to never attend class without home-
work complete and were less likely to 
have not skipped any classes in the pre-
ceding four weeks. Male students were 
more likely to report skipping more than 
six classes. Overall, less than one-third of 
reports indicated skipped classes or leav-
ing homework incomplete often or usually.

Reduction and cessation rates

Only 14.8% (n = 2805) of cannabis use 
reports showed any magnitude of decrease 
in frequency, with total cessations (n = 1596) 
being the most common (56.9%). Decreases 
from low levels of use accounted for a 

sizable proportion of total reports, with 
42.7% of reductions from monthly to rare 
(Figure 1A) and 56.6% of cessations from 
rare use (Figure 1B). The majority (78.4%) 
of reductions reported (n  =  948) were 
incremental, that is, from one frequency 
category to the next lowest. Taken together 
with the high number of cessation reports 
from rare use, two-thirds (66.0%) of 
reported decreases were between adjacent 
use categories.

Reduction rates (Figure 1C) were highest 
between adjacent use categories, with ces-
sation rates (Figure 1D) peaking at either 
end of the frequency spectrum (rare and 
daily use). This pattern held true for both 
male and female students and the three 
grade transitions examined. Reductions 
were most likely to occur from monthly to 
rare use (5.2-fold), with those from daily 
use lower by 1.3-fold (to weekly), 2.5-fold 
(to monthly) and 3.0-fold (to rarely). 
Reductions from weekly use also occurred 
1.2-fold (to monthly) and 2.4-fold (to 
rare) less often. Cessations from daily use 
occurred at rates 1.4-fold lower than those 
from rare use, with those from monthly 
and weekly use (1.8- and 2.0-fold) still 
less prevalent.

Several different trajectories were observed 
for individual rates. Cessation rates from 
daily and weekly use decreased with grade 
(−5.6% and −6.6% in total, respec-
tively) as did the rate of reductions from 
weekly to rare use (−1.8%). Continuing 
increases between grades were observed 
for reduction rates from daily to rare 
(+2.1%), weekly to monthly (+2.6%) 
and monthly to rare use (+4.7%). Rates 
of reduction from daily to monthly and 
cessation from rare use first decreased 
(−3.2% and −1.6%, respectively) and 
then plateaued (±0.0% and +0.7%, 
respectively) with advancing grade, while 
the reverse was true of cessations from 
monthly use (+0.3%, then −2.0%) and 
reduction from daily to weekly use (1.6%, 
then −1.8%).

Total average cessations rates decreased 
(−3.7%) and total average reduction 
rates slightly increased (+0.7%) with 
increasing grade. The highest average 
rates were reported for cessations from 
rare use and for reductions from monthly 
to rare use, while the lowest were 
observed for reductions from daily use to 
rare and monthly use. On average, the 
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combined reduction and cessation rate 
decreased with increasing grade (−1.5%).

Effect of cessation on academic 
performance

Students who ceased cannabis use 
improved in some aspects of academic 
achievement compared to those who con-
tinued to use (Table 2). At first follow-up 
(Year 2), those students who quit using 
cannabis had significantly higher odds 

(OR = 1.23, 95% CI: 1.03–1.48) of achiev-
ing a math mark of 80–89% (compared to 
one of less than 60%); at second follow-
up (Year 3), they had significantly higher 
odds (OR = 2.01; 95% CI: 1.08–3.71) of 
achieving a math mark of 90–100%. There 
was no difference in their odds of achiev-
ing higher English marks compared to 
continuing users at either follow-up. In 
addition, the nonsignificant improvements 
in odds seen at first follow-up were mostly 
reversed at second follow-up.

Compared to never-users, continuing abstain-
ers mostly did not have significantly dif-
ferent odds of achieving math or English 
marks above 60%. A difference was 
observed for a single category, at second 
follow-up, where abstainers had signif-
icantly lower odds of achieving math 
(OR  =  0.55, 95% CI: 0.31–0.97) and 
English (OR = 0.48, 95% CI: 0.24–0.95) 
marks between 80% and 89%. All nonsig-
nificant odds ratios, compared to never 
use, were less than 1.

Overall, few significant differences were 
observed, and confidence intervals increased 
at second follow-up. Cessation and con-
tinued abstinence led to some improve-
ments in math marks compared to 
continuing users, but negative differences 
to never-users remained; this was also 
observed for English marks. Simulta-
neously, confidence intervals increased 
between the first and second follow-up by 
up to 5-fold—at least by 2-fold for most 
categories and by 2.37-fold on average.

Effect of cessation on academic rigour

Cannabis cessation had a beneficial effect 
on academic rigour (Table 3). Students 
who quit using cannabis had significantly 
higher odds of never (OR = 2.32, 95% CI: 
1.85–2.92) or seldom (OR = 1.52, 95% 
CI: 1.25–1.85) attending class without 
their homework complete compared to 
students who continued using. Those who 
continued to abstain also had significantly 
higher odds at second follow-up of never 
(OR = 2.52; 95% CI: 1.19–5.34) leaving 
their homework incomplete. 

Cessation significantly improved students’ 
odds of skipping no (OR = 2.48, 95% CI: 
1.93–3.19) or less than six (OR = 1.45, 95% 
CI: 1.13–1.86) classes, with continuing 
abstinence also significantly improving 
odds of never skipping class (OR = 4.12, 
95% CI: 1.78–6.49).

Students who stopped using cannabis 
and/or continued to abstain from use did 
not differ significantly from never-users in 
terms of their odds of completing home-
work and attending class. They had simi-
lar odds of completing homework and 
lower (though nonsignificant) odds of 
skipping less than six classes. However, 
confidence interval ranges for all meas-
ures increased 3.5-fold on average between 
the first and second follow-up.

TABLE 1 
Substance use and academic performance at baseline of all reports collected from high 

school students taking part in COMPASS between 2013/2014 and 2016/2017

Total (%) Female (%) Male (%) p value

Cannabis use

Total 18 916 (20.9) 9 634 (20.7) 9 282 (21.8) < .001

Daily 2 062 (2.3) 684 (1.5) 1 378 (3.2) < .001

Weekly 3 820 (4.2) 1 691 (3.6) 2 129 (5.0)

Monthly 5 101 (5.6) 2 661 (5.7) 2 440 (5.7)

Rarely 7 933 (8.8) 4 598 (9.9) 3 335 (7.8)

Tobacco smoking 7 438 (8.3) 3 476 (7.4) 3 962 (9.2) < .001

Binge drinking 17 210 (19.1) 8 461 (18.1) 8 749 (20.3) < .001

Grade 

9 20 208 (22.5) 10 255 (21.9) 9 953 (23.1)

10 29 264 (32.5) 15 117 (32.3) 14 147 (32.8)

11 24 970 (27.8) 13 257 (28.4) 11 713 (27.2)

12 15 438 (17.2) 8 124 (17.4) 7 314 (16.9)

Math course mark

100–90% 17 774 (20.2) 9 767 (21.3) 8 007 (19.1) < .001

89–80% 26 406 (30.0) 14 480 (31.5) 11 926 (28.4)

79–70% 21 657 (24.6) 10 965 (23.9) 10 692 (25.5)

69–60% 12 155 (13.8) 6 072 (13.2) 6 083 (14.5)

≤ 59% 9 914 (11.4) 4 662 (10.1) 5 255 (12.5)

English course mark

100–90% 12 114 (13.8) 8 252 (17.9) 3 862 (9.3) < .001

89–80% 34 481 (39.3) 20 197 (44.0) 14 284 (34.2)

79–70% 26 667 (30.4) 12 147 (26.4) 14 520 (34.7)

69–60% 9 659 (11.0) 3 755 (8.2) 5 904 (14.1)

≤ 59% 4 828 (5.5) 1 597 (3.5) 3 231 (7.7)

Attend class without homework complete

Never 18 175 (20.2) 10 557 (22.4) 7 618 (17.7) < .001

Seldom 48 857 (54.2) 26 289 (55.9) 22 568 (52.4)

Often 15 979 (17.7) 7 220 (15.3) 8 759 (20.3)

Usually 7 140 (7.9) 3 012 (6.4) 4 128 (9.6)

Classes skipped in past 4 weeks

0 67 695 (75.0) 34 784 (73.8) 32 911 (76.4) < .001

1–5 19 905 (22.1) 11 094 (23.5) 8 811 (20.4)

6+ 2 637 (2.9) 1 245 (2.7) 1 392 (3.2)

Notes: Sample contains individuals linked for any two consecutive years. Values indicate reports. Pertinent p values for gender 
differences are given.
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Discussion

To our knowledge, this study is the first to 
describe incidence and rates of cannabis 
cessation among Canadian high school 
students. In this large sample, very few 
students reduced their use. Though half of 
those reductions were complete cessa-
tions, this result may be explained by pro-
portionally higher rates of cessation from 
commonly occurring rare use. This sug-
gests that a large contingent of students 
who experiment with cannabis as part of 
normal risk-taking behaviour never transi-
tion to regular use. Rates for cessation 
from daily use were second most com-
mon, potentially because students using 
at such a high frequency are liable to be 
severely affected in their daily lives4,28 and 
more likely to perceive this as a problem 
themselves and to be targeted by parents 
and teachers as in need of intervention. 

Overall reduction rates decreased as stu-
dents aged, a finding in accordance with 
previously published studies.14,29 

Few regular users spontaneously reduce 
their use. As any decrease in cannabis use 
will improve health status, universal inter-
vention programs are necessary to broadly 
promote cannabis use reduction and 
cessation.

Most reductions observed in this sample 
were by one frequency category only, 
which may be an indication of both the 
lack of impetus for and the difficulty of 
more extensive change. This conclusion is 
in part derived from knowledge of their 
institutional environment: none of the 
schools participating in the COMPASS 
study reported implementing programs to 
promote cannabis use reduction or cessa-
tion. Reviews of the evidence on drug use 

interventions have found that effective 
programs include aspects of self-control 
training and social norm adjustments, with 
the most commonly relied-on knowledge-
based efforts insufficient to prompt change.16,30

Canadian youth perceive cannabis as less 
harmful and easier to quit than other sub-
stances while describing long-term nega-
tive effects on behaviour after cessation.13 
In line with this, the lowest average cessa-
tion rate was observed among weekly 
users, who, though significantly affected 
in terms of their academic achievement,4 
are more likely than monthly users to 
experience withdrawal31,32 and less likely 
than daily users to perceive a problem 
with their use.13,33 The low rates observed 
for high magnitude reductions and cessa-
tions from weekly use suggest that many 
regular users persist in behaviours that 
will significantly increase their morbidity 

FIGURE 1 
Cannabis use reduction and cessation frequencies and proportions among high  
school students taking part in COMPASS between 2013/2014 and 2016/2017

Abbreviations: D, daily; M, Monthly; N, no use; R, rarely; W, weekly.
Notes: Figures A and B: Total frequencies of reductions (A) and cessations (B) reported in the study sample. Frequency of use is described by letter abbreviations. The letter before the dash indi-
cates frequency of use at a given baseline; the letter after the dash indicates frequency of use at follow-up a year later. 
Figures C and D: Proportion of reductions (C) in and cessations (D) of cannabis use by grade step. Data are reports by individuals linked for any two consecutive grades (baseline and follow-up). 
Each column represents the proportion for a given magnitude of change. Grade labels indicate grade at baseline before the dash and grade at follow-up after the dash.
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burden. These students, of key concern 
from a public health perspective, may 
benefit most from targeted interventions 
promoting small changes as a stepping-
stone to ultimate cessation.

Previous work on a similar sample of 
COMPASS students found that all levels of 
cannabis use significantly and negatively 
affects academic achievement, leading to 
lower course marks in both math and 

English.4 In this work, students who 
ceased use did not significantly differ from 
never-users in terms of their course 
marks; neither were many significant dif-
ferences to continuing users found. Our 

TABLE 2 
Impact of cessation of cannabis use on odds of improved academic performance among high school students taking part in COMPASS 

between 2013/2014 and 2016/2017

Nominal odds (95% CI) per course mark range

60–69% 70–79% 80–89% 90–100%

Cessation and continuing abstinence vs. continuing use (Ref.)

Mathematics vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 1.05 (0.87–1.27) 1.19 (1.00–1.42) 1.23 (1.03–1.48)* 1.20 (0.97–1.49)

Continued cessation (Follow-up 2) 0.80 (0.42–1.50) 1.17 (0.68–1.99) 0.95 (0.53–1.72) 2.01 (1.08–3.71)*

English vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 1.11 (0.87–1.41) 1.20 (0.96–1.50) 1.18 (0.94–1.49) 1.26 (0.95–1.67)

Continued cessation (Follow-up 2) 0.67 (0.30–1.50) 0.84 (0.42–1.69) 0.69 (0.34–1.41) 1.07 (0.47–2.43)

Cessation and continuing abstinence vs. never use (Ref.)

Mathematics vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 0.96 (0.80–1.16) 0.98 (0.82–1.17) 0.92 (0.76–1.11) 0.83 (0.66–1.05)

Continued cessation (Follow-up 2) 0.64 (0.36–1.15) 0.78 (0.48–1.30) 0.55 (0.31–0.97)* 0.94 (0.50–1.78)

English vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 0.92 (0.72–1.18) 0.92 (0.73–1.15) 0.86 (0.67–1.10) 0.83 (0.61–1.13)

Continued cessation (Follow-up 2) 0.63 (0.30–1.32) 0.60 (0.31–1.15) 0.48 (0.24–0.95)* 0.57 (0.26–1.26)

Abbreviations: CI, confidence interval; Ref., reference.
Notes: Reports from students linked for consecutive years who use cannabis in the first year and abstain in the following year (Follow-up 1, pattern Yes–No) or two years (Follow-up 2, pattern 
Yes–No–No) with those who continue to use (Yes–Yes or Yes–Yes–Yes, respectively). Comparison of year 1 with year 2 or 3, respectively. Models corrected for marks at baseline, current binge drink-
ing and current smoking. 
* p < .01. 

TABLE 3 
Impact of cessation of cannabis use on odds of improved academic rigoura among high  

school students taking part in COMPASS between 2013/2014 and 2016/2017

Nominal odds (95% CI) per homework noncompletion and truancy

Cessation and continuing cessation vs. continuing use (Ref.)

No homework vs. usually (Ref.) Never Seldom Often

Cessation (Follow-up 1) 2.32 (1.85–2.92)* 1.52 (1.25–1.85)* 1.22 (0.99–1.50)

Continued cessation (Follow-up 2) 2.52 (1.19–5.34)* 1.33 (0.70–2.53) 1.29 (0.66–2.52)

Classes skipped vs. 6 or more (Ref.) None 1–5 –

Cessation (Follow-up 1) 2.48 (1.93–3.19)* 1.45 (1.13–1.86)* –

Continued cessation (Follow-up 2) 4.12 (1.78–6.49)* 1.68 (0.73–3.89) –

Cessation and continuing abstinence vs. never use (Ref.)

No homework vs. usually (Ref.) Never Seldom Often

Cessation (Follow-up 1) 1.18 (0.94–1.49) 1.02 (0.84–1.24) 0.99 (0.81–1.23)

Continued cessation (Follow-up 2) 1.36 (0.67–2.76) 0.99 (0.54–1.82) 1.18 (0.64–2.19)

Classes skipped vs. 6 or more (Ref.) None 1–5 –

Cessation (Follow-up 1) 0.78 (0.58–1.03) 0.93 (0.70–1.23) –

Continued cessation (Follow-up 2) 0.63 (0.26–1.55) 0.75 (0.35–1.99) –

Abbreviations: CI, confidence interval; Ref., reference.
Notes: Reports from students linked for consecutive years who use cannabis in the first year and abstain in the following year (Follow-up 1, pattern Yes–No) or two years (Follow-up 2, pattern 
Yes–No–No) with those who continue to use (Yes–Yes or Yes–Yes–Yes respectively). Comparison of year 1 with year 2 or 3 respectively. Models corrected for homework completion and truancy at 
baseline, current binge drinking and current smoking. 
a Homework completion and truancy.
* p < .01.
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modelling indicates that, compared to 
continued use, cessation may improve math 
performance, a differential effect that may 
be partially explained by the effects of 
cannabis use being more harmful on 
English than on math scores. 4 Self-reports 
of math-related academic achieve ment 
tend to be more accurate than those relat-
ing to language studies, which are more 
consistently (if only slightly) overre-
ported.34 Applied to our study, these data 
further underline the likelihood of differ-
ential impacts of cannabis cessation. 
Neurocognitive studies also suggest a 
greater effect of cannabis use on language 
skills and verbal IQ, as well as a faster 
post-cessation recovery of executive func-
tion skills, which underlie mathematical 
reasoning.19,20,28,35 However, these studies 
also show that negative effects on mem-
ory and learning, likely to markedly hin-
der academic performance, remain in the 
long term. In addition, the withdrawal 
process itself may impede functioning and 
obstruct academic recovery.36 The increas-
ing confidence interval ranges in our data 
suggest that individual trajectories vary 
widely and the comparatively lower odds 
ratios of improved performance in ex-
users suggest that cessation may be insuf-
ficient to recover academic performance.

While academic outcomes were only 
slightly affected by cannabis use cessa-
tion, regular class attendance and home-
work completion were significantly and 
overwhelmingly improved compared to 
continued use. Ex-users did not signifi-
cantly differ from never-users in these 
measures. This suggests that improved 
academic rigour may underlie much of 
any improvement seen in academic per-
formance. However, in view of the rela-
tively small scale of those improvements, 
this also suggests that always attending 
class and completing homework is insuf-
ficient to reverse the negative effects of 
cannabis use on academic outcomes. 
Taken together, our data indicate that stu-
dents may require additional academic 
support following cannabis cessation to 
achieve or regain their potential. This may 
seem intuitive, given that course content 
routinely builds on what has been studied 
previously and that regular users may 
have underperformed for several years 
before quitting cannabis use, but in prac-
tice interventions often focus exclusively 
on reducing drug use and do not consider 
the need for additional academic support.16 

In the light of the recent cannabis legaliza-
tion, a focus on educational support post-
cessation may be integral to attenuating 
the harmful effects of increased cannabis 
use among youth. Future work should aim 
to understand which students are targeted 
or referred for cannabis use cessation; to 
establish whether a step-wise approach to 
cannabis use reduction results in higher 
reduction or cessation rates; and to deter-
mine how academic support measures 
can feasibly be integrated into harm 
reduction programs to improve student 
outcomes. Overall, more evidence is needed 
on the medium-term outcomes following 
cannabis cessation in adolescence.

Strengths and limitations

The strengths of the COMPASS study 
include its prospective design, the verified 
validity of survey measures based on 
national guidelines or surveillance tools, 21 
the large sample size and the linkage of 
individuals between collection points. The 
latter inherently accounts for interindivid-
ual variability of time-stable covariates, 
removing some sources of potential con-
founding. Models accounted for academic 
performance at baseline, further account-
ing for factors that may influence both can-
nabis use change and academic outcomes.

This study also has several limitations. 
Self-report questionnaires are subject to 
recall and social desirability biases, lead-
ing to potential underreporting of canna-
bis consumption. However, report linkage 
may account for individual differences 
and therefore mitigate overall response 
bias. Individuals maintaining a high fre-
quency of cannabis use are more likely to 
drop out,37 leading to potential overreport-
ing of reduction or cessation rates in our 
longitudinal study. 

Previous work has found that students 
who quit using cannabis are less likely to 
co-use multiple substances.38 As this mode 
of engagement carries fewer risks than 
poly-substance use and is therefore likely 
to lead to better outcomes, this may have 
resulted in an overestimation of the bene-
fits of cessation in our work. 

As students were followed over two to 
three years, results should be interpreted 
with caution in terms of potential effects 
in the longer term. Students may have 
changed over time in terms of factors per-
tinent to academic performance and can-
nabis use change. As a result, residual 

confounding may have affected analyses, 
though it is unlikely that this variation 
would be so consistently pronounced as 
to notably affect results. 

The schools included in our study were 
from a convenience sample and the results 
are therefore not generalizable. However, 
utilizing a passive-consent protocol decreased 
opportunities for introducing selection 
biases within schools while the large sam-
ple size suggests that results will apply to 
a substantial proportion of high school 
students in the provinces studied (Alberta 
and Ontario).

Conclusion

This study showed that few high school 
students who use cannabis reduce their 
use; that most of those who do take only 
incremental steps towards cessation; and 
that weekly users are the most likely to 
maintain their use. Post-cessation, some 
improvements in academic achievement 
were described, likely due to the observed 
comprehensive increase in class atten-
dance and homework completion. How-
ever, most students may require additional 
academic support to counteract lingering 
negative effects. In the context of legaliza-
tion, targeted school-based focussed sup-
port to attenuate the harmful effects of 
increased cannabis use is justified. 
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