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ABSTRACT

Background: There is an association between sports participation and substance use. However,
there is some evidence that intramural sports in high school may not have the same effect.
Therefore, the objective of this research was to examine the longitudinal associations between
intramural participation in high school and substance use. Methods: This study used a three-year
linked sample (2016-2018) of grade 9 and 10 (ages 13-17) Canadian high school students in the
COMPASS (Cannabis use, Obesity, Mental health, Physical activity, Alcohol use, Smoking, Sedentary
behavior) study (n=7,845). Students reported their participation in intramurals over time (consistent,
none, initiate, intermittent, and quit) and their substance use behaviors (binge drinking, cannabis
use, cigarette use, and e-cigarette use). Mixed effects models were used. Results: 42% of students
did not participate in intramurals. For binge drinking, male students who never participated had
lower odds (0.66 [0.47-0.93]) compared to consistent intramural participators. Female (3.50 [Cl:
1.34-9.16]) and male students (1.97 [1.28-3.02]) who did not participate in any intramurals were
more likely to use cannabis than consistent participators. Male students who did not participate
were also more likely to use cigarettes (1.81 [1.05-3.12]). No associations were found between
intramural participation and e-cigarette use. Conclusion: Intramural participation may be associated
with increased binge drinking among male high school students. More promisingly, consistent
participation in intramurals may be protective against cannabis use among male and female
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students and cigarette use among male students.

Introduction

Physical activity has a multitude of health benefits for youth
including healthy development, disease prevention and
improved mental health (2018 Physical Activity Guidelines
Advisory Committee, 2018; Janssen & Leblanc, 2010). To
accrue the many benefits of physical activity, it is recommended
that Canadian youth aged 5-17 achieve 60min of
moderate-to-vigorous physical activity per day (Canadian
Society for Exercise Physiology, 2017). Despite the many ben-
efits, Canadian youth are not meeting the recommended 60 min
of daily physical activity (Colley et al, 2017; Janssen et al.,
2017; Roberts et al., 2017). In addition to not meeting the
physical activity guidelines, a reduction in physical activity has
been observed with increasing age in youth (Contardo Ayala
et al, 2018; Harding et al, 2015). Therefore, strategies to
increase youth physical activity are necessary (Barnes
et al., 2018).

School-based physical activity programming is an effec-
tive approach to increasing youth physical activity
(Lister-Sharp et al.,, 1999; Timperio et al., 2004; U. S.
Department of Health & Human Services, 2012), and school

sports are examples of such effective school-based program-
ming. More specifically, participation in varsity and intra-
mural sports are positively associated with physical activity
(Fuller et al., 2011; Hebert et al., 2015; Hobin et al., 2013;
Kurc & Leatherdale, 2009; Sallis et al., 2000). Unfortunately,
in addition to the positive association between school sport
participation and physical activity, there is also an associ-
ation between school sports participation and substance use
among secondary school students (Boyes et al., 2017;
Denault & Poulin, 2018; Lisha & Sussman, 2010;
Terry-McElrath et al.,, 2011). For example, team sports par-
ticipation has consistently been associated with an increased
risk of alcohol use (Boyes et al., 2017; Denault & Poulin,
2018; Veliz, Schulenberg, Kloska, Mccabe, & Zarrett, 2017).
The potential mechanisms behind this association may be
explained by individual mental health factors such as coping
with pain from sports injuries and coping with stress from
high expectations in sport (National Institute on Drug
Abuse, 2015; Reardon & Creado, 2014), or the perceived
norms of substance use behaviors of coaches and other
teammates (Connor et al., 2007; Ford, 2007). This is con-
cerning, as school sports are often encouraged among youth
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to increase physical activity levels, and therefore sport par-
ticipation may have unintended consequences on youth
substance use behaviors (Boyes et al., 2017; Denault &
Poulin, 2018; Lisha & Sussman, 2010; Terry-McElrath
et al., 2011).

However, varsity and intramural sports may not have the
same effect on youth substance use behaviors. Varsity sports
refer to competitive school sports teams that compete against
other schools where there is typically a try-out process. In
contrast, intramurals refer to sports participation within one
school that may include all students and no try-out process
is required. While varsity programming is often only avail-
able to students with a higher level of athletic ability and
the ability to pay any team fees, intramural programming
typically serves the entire student population and makes
participating in recreation more accessible (Edwards et al.,
2014). For example, while varsity sports participation has
been associated with an increased risk of binge drinking,
intramural sports do not have this same positive association
(Williams et al., 2020). In fact, among female youth, intra-
mural participation has been associated with lower e-cigarette
use whereas participation in varsity sports has been asso-
ciated with increased e-cigarette use (Williams et al., 2020).
However, this protective effect was observed using
cross-sectional data, and therefore no temporal conclusions
between intramural participation and substance use can be
made (Williams et al.,, 2020). There is currently a lack of
longitudinal research in this area. By extending the analysis
beyond a single point in time, longitudinal research is a
more powerful approach to detecting change over time
allowing for the examination of the directionality of the
relationship between sport participation and substance use
among Canadian youth (Fitzmaurice et al., 2011).

The objective of this study was to examine the longitu-
dinal associations between intramural participation patterns
throughout high school and the odds of binge drinking,
cannabis use, cigarette use, and e-cigarette use, stratified by
sex, in a three-year linked sample (2016-2018) of Canadian
high school students in the COMPASS (Cannabis use,
Obesity, Mental health, Physical activity, Alcohol use,
Smoking, Sedentary behavior) study.

Materials and methods
Procedure

The COMPASS study is an ongoing prospective cohort
study that collects data from a large convenience sample
of students in grades 9-12 in British Columbia, Alberta,
Ontario, and Quebec (grades 7 to 11 only in Quebec). The
COMPASS study was designed to evaluate changes in school
programs and policies over time. The current study used
three years of COMPASS data from Year 5 (Y5: 2016-2017),
Year 6 (Y6: 2017-2018), and Year 7 (Y7: 2018-2019). A full
description of the COMPASS study can be found in print
(Leatherdale et al., 2014) or online (www.compass.uwater-
loo.ca). All procedures were approved by the University of
Waterloo Office of Research Ethics (reference number
30118) and appropriate school board committees.

Participants

To explore longitudinal changes, Y5 to Y7 student level data
within schools were linked. Students are linked anonymously
over time using a self-generated identification code. Further
details on the data linkage process are described elsewhere
(Battista et al., 2019; Qian et al., 2015). Due to the rolling
sample design where new grade 9 students enroll in the
cohort annually and graduating grade 12 students (grade
11 in Quebec) leave the cohort, it was not possible to link
students who were in grade 11 or 12 in Y5 or grade 9
students who were newly admitted in Y6 or Y7. In Y5,
26,859 students in grades 9, 10, and “other” participated in
the COMPASS study. “Other” included students from Quebec
who were in Secondary 1 or 2 (grade 7-8 equivalent) or a
specialized program at baseline. Ages ranged from 13-17 at
baseline. 8,859 participants were successfully linked for all
3years. Participants were required to have complete data
for all 3years to be included in the analysis. Those with
missing data were removed, for a final sample size of 7,845.
A comparison of the linked and unlinked students can be
found in Supplementary Table 1. Demographic characteris-
tics of participants with complete data (n="7,845) are com-
pared to those missing only outcome data (n=190) in
Supplementary Table 2.

Instrumentation

School level data

Schools’ urbanicity was determined by using Geosearch
lookup on city name based on 2016 census data (Statistics
Canada, 2016b). Urban/rural classifications were as follows:
large urban (populations from 100,000 and greater, with a
population density of at least 400 per square kilometre),
medium urban (populations between 30,000 and 99,999,
with and a population density of at least 400 per square
kilometre), small urban (populations between 1,000 and
29,000, with a population density of at least 400 per square
kilometre), and rural (population less than 1,000 or popu-
lation density less than 400 per square kilometre).School
neighborhood median household income was determined
using school postal code forward sortation area to identify
household median income for an area (Statistics Canada,
2016a). School median income was categorized into 4
groups: less than $50,000, $50,001-$75,000, $75,001-$100,000,
and greater than $100,000.

Student level data

During these data collection waves, the COMPASS student
questionnaire was administered by teachers in the classroom
(Thompson-Haile & Leatherdale, 2013). Teachers were pro-
vided with detailed instructions on administering the survey
to ensure consistency and student confidentiality
(Thompson-Haile & Leatherdale, 2013). All students in par-
ticipating grades who were present during the survey period,
who consented to completing the survey, and whose parents
had not refused consent completed the questionnaire during
the designated class time. Students were given an envelope
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Table 1. Baseline (Year 5, 2016-2017) sample characteristics in the three-year linked sample of Canadian high school students in the

COMPASS study by sex(n=7,845).

Female
Total (n=4,388) Male (n=3,457) Chi square / T-test

Variable Freq % Freq % Freq % df Value P-value

Grade 9 3945 50.3 2212 50.4 1733 50.1 2 7.0887 0.0289
10 2662 339 1447 33.0 1215 35.2
Other 1238 15.8 729 16.6 509 14.7

Ethnicity White 5881 75.0 3300 75.2 2581 74.7 1 0.3060 0.5801
Other 1964 25.0 1088 24.8 876 253

Weekly spending money Zero 1607 20.5 771 17.6 836 24.2 4 78.8089 <.0001
$1-$20 2872 36.6 1653 37.7 1219 353
$21-$100 1571 20.0 916 20.9 655 19.0
$100+ 474 6.0 229 52 245 7.1
Don't Know 1321 16.8 819 18.7 502 14.5

Binge drinking No 7319 933 4088 93.2 3231 93.5 1 0.2770 0.5987
Yes 526 6.7 300 6.8 226 6.5

Cannabis use No 7537 96.1 4220 96.2 3317 96.0 1 0.2507 0.6166
Yes 308 39 168 38 140 4.0

Cigarette smoking No 7633 97.3 4276 97.5 3357 97.1 1 0.8515 0.3561
Yes 212 2.7 112 2.5 100 29

E-cigarette use No 7342 93.6 4184 95.4 3158 91.4 1 51.5600 <.0001
Yes 503 6.4 204 4.7 299 8.7

Intramural participation pattern over time Consistent 1279 16.3 634 14.5 645 18.7 4 38.0934 <.0001
None 3268 41.7 1895 43.2 1373 39.7
Initiate 1001 12.8 522 11.9 479 13.9
Intermittent 905 1.5 516 11.8 389 1.3
Quit 1392 17.7 821 18.7 571 16.5

Varsity participation No (Ref) 4699 59.9 2757 62.8 1942 56.2 1 35.6480 <.0001
Yes 3146 40.1 1631 37.2 1515 43.8

School connectedness (Mean, SD) 19.1 2.9 19.0 2.9 19.1 2.8 7843 -1.93 0.0541

Table 2. ICC values for substance use over time from Year 5
(2016-2017) to Year 7 (2018-2019) of the COMPASS study in
Canada.

Substance Female ICC Male 1CC
Binge drinking 60.2% 57.8%
Cannabis use 67.5% 63.4%
Cigarette use 94.9% 94.2%
E-cigarette use 44.9% 52.8%

in which to seal their questionnaire upon completion. A
COMPASS data collector was available throughout the sur-
vey completion to oversee data collection and to return the
surveys to the University of Waterloo for processing.

To assess intramural participation patterns over time, stu-
dents were asked “Do you participate in before-school, noon
hour, or after-school physical activities organized by your
school? (e.g. intramurals, non-competitive clubs). Students
were classified based on their responses to this question
over time” Students were labeled “consistent” participants
if they participated in intramurals for all three years of the
study. Students who reported no intramural participation
from Y5 to Y7 were labeled as “None” Students were labeled
as “initiate” if they began participating in intramurals in Y6
or Y7. Students who “Quit” reported intramural participation
in Y5 and then quit in either Y6 or Y7. Students who did
not fit any of these categories were labeled “Intermittent”
participators.

Substance use was measured in all three years of the
study. Substance use measures are consistent with the Health
Canada recommended youth substance use surveillance mea-
sures from the Canadian Student Tobacco, Alcohol and Drug

Use Survey (CSTADS) (Bredin & Leatherdale, 2014;
Elton-Marshall et al., 2011). While the psychometrics prop-
erties of the alcohol and cannabis use measures are not
available (Bredin & Leatherdale, 2014), measures of cigarette
use produce accurate estimates of cigarette smoking among
Canadian youth (Wong et al.,, 2012).

To assess binge drinking, students were asked “In the
last 12 months, how often did you have 5 drinks of alcohol
or more on one occasion?” This question was grouped
into a binary variable indicating whether the student
engaged in binge drinking at least once a month or not.
Cannabis use was determined by asking “In the last
12 months, how often did you use marijuana or cannabis
(a joint, pot, weed, hash)?” This question was grouped
into a binary variable indicating whether the student
engaged in cannabis use at least once a month or not. To
assess cigarette use students were asked “On how many of
the last 30days did you smoke one or more cigarettes?”
Students were grouped based on if they reported past
30-day use or not. E-cigarette use was determined by the
question “On how many of the last 30days did you use
an e-cigarette?” Students were grouped based on if they
reported past 30-day use or not.

Varsity sport participation was measured each year by
asking students “Do you participate in competitive school
sports teams that compete against other schools? (e.g. junior
varsity or varsity sports)” Response options were “Yes, No,
or None available” Students who indicated “None available,”
and “No” were grouped together.

School connectedness was measured using a six-item
derived scale based on students’ level of agreement with
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the questions: “I feel close to people at my school”, “I feel
I am a part of my school”’, “I am happy to be at my
school”, “T feel the teachers at my school treat me fairly”,
“I feel safe in my school” and “Getting good grades is
important to me”. The school connectedness score ranges
from 6 to 24, with higher scores indicating greater school
connectedness and was measured for all three years of
the study. School connectedness had an alpha reliability
of 0.80.

Consistent with national youth health surveillance
research (Elton-Marshall et al., 2011), the following demo-
graphic covariates measured at baseline were included in
analyses: Grade, (9,10,other), sex (female, male), ethnicity
(white, other), weekly spending money (Zero, $1 to $20,
$21 to $100, More than $100, Don’t know). Student weekly
spending money categories were created to be consistent
with national youth health surveillance research
(Elton-Marshall et al., 2011) and have been used extensively
in other studies using COMPASS data (Butler et al., 2019;
Godin et al., 2018; Milicic et al., 2018; Zuckermann
et al., 2020).

Data analysis

All analyses were performed in SAS 9.4 (SAS Institute, Cary,
NC). Descriptive characteristics at the student level
(n=7,845) were calculated and Chi-square was used to
examine differences between male and female students in
the sample at baseline.

Mixed effects logistic regression models were used via
the mixed procedure (PROC MIXED) to model whether
intramural participation patterns over time predicted the
following binary outcomes: binge drinking (Model 1), can-
nabis use (Model 2), cigarette use (Model 3), and e-cigarette
use (Model 4) in each year. Due to previously identified
differences, all models were stratified by sex (Boyes et al.,
2017; Williams et al., 2020). All models included intramural
participation pattern and year (time variable). For models
where a significant main effect was seen, an interaction with
year was tested. Interaction results were presented only if
this interaction was found to be significant. Models con-
trolled for grade, ethnicity, spending money, other substance
use, province, school neighborhood median income, and
urbanicity at baseline and school connectedness and varsity
participation at each time point. All mixed effects models
included a random intercept term to account for the
within-student correlation of response over time. Additional
null models with no predictors were run to calculate the
intraclass correlation coefficient (ICC), which quantifies the
magnitude of within- vs. between-student variability in
outcomes.

Results
Descriptive statistics

Baseline characteristics are presented in Table 1. Over half
of the sample was female (56%) and identified as white

(75%). At baseline, half of students were in grade 9 (50%)
and few reported binge drinking (7%), cannabis use (4%),
cigarette smoking (3%), or e-cigarette use (6%). Over time,
42% of students did not participate in any intramurals, 13%
initiated intramural participation in Y6 or Y7, 12% partic-
ipated intermittently, 18% quit in either Y6 or Y7, and 16%
reported consistent intramural participation throughout
high school.

Figure 1 presents substance use and intramural partici-
pation over time. All substance use increased significantly
from Y5 to Y7 (p<.0001). By Y7, 20% of female and 24%
of male students reported binge drinking, 13% and 18%
reported cannabis use, 6% and 8% reported cigarette use,
and 29% and 36% reported e-cigarette use, respectively.
Overall, intramural participation declined significantly over
time among female students from 38% in Y5 to 31% in Y7
(<.0001) and male students from 40% to 37% (p=0.0232).

Regression models

Table 2 presents ICC values for female and male students’
substance use over time. ICC indicates the percent of the
variability in an outcome that is due to variability between
students. ICC values ranged from 45% to 95%. Meaningful
between-student variability was seen across all outcomes.
For example, 60% of the variability in binge drinking among
female students was due to between-student differences
while the remaining 40% was due to within student vari-
ability over time. ICC values for cigarette use were partic-
ularly high: 95% for females and 94% for males.

Table 3 presents regression results for female students.
Overall, the odds of binge drinking, cannabis use, and
e-cigarette use increased significantly from Y5 to Y7. While
significant baseline differences in odds of substance use
were identified between some groups, there was no signif-
icant interaction with time for binge drinking, cigarette use,
or e-cigarette use, indicating no variability in odds of use
over time between groups, so models with only main effects
are shown in Table 3. For binge drinking (Table 3, Model
1), no significant effect was found for intramural participa-
tion. In contrast, a significant interaction between time and
intramural participation pattern was found for cannabis use
(Table 3, Model 2). Compared to consistent intramural par-
ticipation, quitting intramural participation was associated
with increased odds of cannabis use overall among females
at baseline (OR 4.41 [95% CI 1.60-12.16]). Additionally, a
significant inverse interaction with time indicated that these
students increased their cannabis use at a slower rate than
consistent participators, however, they still had higher odds
of cannabis use overall due to increased baseline odds.
Figure 2 compares the odds of cannabis use by intramural
participation pattern to illustrate this interaction effect. None
(OR 3.50 [95%CI: 1.34-9.16]), initiate (OR 3.13 [95% CI:
1.03-9.52]), and intermittent (OR 3.08 [95% CI: 1.01-9.43])
patterns of intramural participation were also associated
with increased baseline odds of cannabis use among females
but no significant interaction over time was found. For
cigarette use, female students who quit intramurals (OR 1.93



[95% CI: 1.09-3.41]) were more likely to use cigarettes than
consistent participators at baseline. No significant associa-
tions with intramural participation were seen for e-cigarette
use among females (Model 4).

Table 4 presents regression results for male students. No
significant interactions were found between time and intra-
mural participation pattern in any model among males,
suggesting no differential impact on substance use patterns
over time. Overall, time was associated with increasing binge
drinking, cannabis use, and e-cigarette use. For binge drink-
ing (Model 1), none (OR 0.66 [95% CI: 0.47-0.93]) was
associated with decreased odds of binge drinking compared
to consistent participation among males. None (OR 1.97
[95% CI: 1.28-3.02]) and intermittent (OR 1.85 [95% CI:
1.14-3.00]) intramural participation were associated with
increased odds of cannabis use compared to consistent par-
ticipators. None (OR 1.81 [95% CI: 1.05-3.12]) and quit
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(OR 1.97 [95% CI: 1.12-3.45]) intramural participation were
associated with increased odds of cigarette use compared
to consistent participators. Finally, no significant associations
with intramural participation were seen for e-cigarette use
among males (Model 4).

Discussion

While it was encouraging to identify that a majority of
students participated in intramurals in at least one year of
our study, it was discouraging but not surprising to also
identify that intramural participation decreased over time
and all forms of substance use increased. This is consistent
with existing literature that shows older students are less
likely to participate in sports (Telford et al., 2016; van
Mechelen et al.,, 2000) and more likely to engage in
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Figure 1. Substance use and intramural participation over time (Y5-Y7) among the three-year linked sample of female (A) and male
(B) Canadian high school students in the COMPASS study (n=7,845).

* represents a p<0.05 significant difference from Y5; ** represents a p<.0001 significant difference from Y5
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Table 3. Mixed effects logistic regression results between intramural participation pattern over time
and odds of substance use over time among females in Y5 (2016-2017) to Y7 (2018-2019) of the

COMPASS study in Canada (n=4,388).

Model 1 Binge
drinking OR (95% Model 2 Cannabis Model 3 Cigarette Model 4 E-cigarette
Variable Cl) use OR (95% Cl) use OR (95% CI) use OR (95% CI)
Time
Y5 (Ref) - - - -
Y6 1.82 (1.50-2.20) 1.90 (0.71-5.12) 1.29 (0.94-1.77) 5.01 (4.01-6.28)
Y7 2.52 (2.06-3.07) 5.23 (2.07-13.25) 0.65 (0.46-0.91) 18.14 (14.22-23.14)
Intramural participation
pattern
Consistent (Ref) - - - -
None 1.10 (0.79-1.52) 3.50 (1.34-9.16) 1.54 (0.88-2.71) 1.09 (0.79-1.50)
Initiate 1.42 (0.99-2.04) 3.13 (1.03-9.52) 0.95 (0.49-1.84) 0.90 (0.63-1.30)
Intermittent 1.30 (0.90-1.88) 3.08 (1.01-9.43) 1.02 (0.53-1.96) 0.95 (0.66-1.37)
Quit 1.22 (0.88-1.70) 4.41 (1.60-12.16) 1.93 (1.09-3.41) 1.36 (0.98-1.88)
Interactions
None*Y6 1.35 (0.47-3.88)
None*Y7 0.66 (0.24-1.77)
Initiate*Y6 0.85 (0.24-2.98)
Initiate*Y7 0.63 (0.19-2.06)
Intermittent*Y6 0.56 (0.16-2.05)
Intermittent*Y7 0.38 (0.11-1.25)
Quit*Y6 0.39 (0.12-1.26)
Quit*Y7 0.33 (0.11-.098)

OR=0dds Ratio; Cl=Confidence Interval; The odds ratios represent the multiplicative increase in odds of use in the
stated category compared to the reference category. Results controlled for grade, ethnicity, spending money,

other substance use, school connectedness, varsity participation, province, school neighborhood median income,

and urbanicity.

substance use (Montreuil et al., 2017; Romano et al., 2019;
Windle, 2016). Considering only 16% of students in our
sample consistently participated in intramurals, and consis-
tent intramural participation appears to have provided some
protective impact on reducing the odds of cigarette and
cannabis use, this suggests that efforts to promote ongoing
intramural participation in schools may be a school-based
substance use prevention strategy that warrants additional
investigation. Along with potentially providing some pro-
tection against substance use, ongoing intramural participa-
tion offers potential health benefits associated with increased
activity (e.g. fitness and mental health) (Biddle et al., 2019;
Janssen & Leblanc, 2010), and can be considered an equi-
table approach to participation in sports.

Male students who did not participate in intramurals
were less likely to binge drink than their consistently par-
ticipating counterparts. These associations did not change
over time. These findings are in line with other research
that has consistently linked sports participation to increases
in binge drinking and alcohol use over time (Denault &
Poulin, 2018; Lau et al.,, 2019; Modecki et al., 2014). Our
study adds to these findings by highlighting the association
with binge drinking among less competitive sports such as
intramurals. This may be due to the ubiquitous presence of
alcohol marketing in team sports, both within sporting ven-
ues and on television. Studies have consistently linked expo-
sure to alcohol marketing and adolescent alcohol use
(Anderson et al., 2009; Morojele et al., 2018) and one sys-
tematic review has specifically linked alcohol sports spon-
sorship to alcohol consumption among young people (Brown,
2016). Due to the association between sports and alcohol
consumption, intramurals may be a potential avenue to
reach adolescent males and promote safer drinking behaviors.

No participation in intramurals and intermittent partici-
pation were associated with increased odds of cannabis use
compared to consistent participators among male students.
There was also evidence of increased baseline risk of can-
nabis use among female students with some significant dif-
ferences over time. All categories of intramural participation
(none, initiate, intermittent, and quit) were associated with
higher odds of cannabis use at each time point compared
to consistent participators, although the quit group showed
significantly different patterns in use consumption over time,
corresponding to a slower rate of increase in odds of use
after two years compared to consistent users. However, as
overall odds ratios were still greater than consistent partic-
ipators at each time point, this difference does not suggest
that quitting intramurals lowers absolute risk. We hypothesize
that the protective nature of consistent intramural participa-
tion may be due to these youth being more health conscious
and/or risk adverse as risk behaviors tend to cluster among
youth although this warrants further investigation (Laxer
et al., 2017). These results are also in line with research that
has found team sports to be protective against cannabis use
for female adolescents (Boyes et al., 2017). In contrast, con-
sistent participation in community sport (i.e. sports leagues
outside of school) has been associated with an increased risk
of cannabis use over time among females (Lau et al., 2019)
and competitive contact sports participation has been asso-
ciated with an increased risk of cannabis use over time
among males (Veliz et al., 2017). Overall, these contrasting
results indicate that further evidence is needed to determine
if participation alone is enough to reduce substance use
(McKiernan, 2016). As seen in previous research from the
Icelandic Model, offering youth consistent regularly pro-
grammed youth activities such as intramurals when combined
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Figure 2. Adjusted odds of cannabis use by intramural participation pattern over time among females in Y5 to Y7 (2016-2018) of the

COMPASS study in Canada (n=4,388).

Table 4. Mixed effects logistic regression results between intramural participation pattern over time and odds
of substance use over time among males in Y5 to Y7 of the COMPASS study in Canada (2016-2018) (n=3,457).

Model 1 Binge drinking Model 2 Cannabis use

Model 3 Cigarette use  Model 4 E-cigarette use

Variable OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% CI)
Time
Y5 - - - -
Y6 2.17 (1.74-2.72) 2.02 (1.51-2.71) 1.10 (0.78-1.55) 3.80 (3.07-4.70)
Y7 3.89 (3.08-4.91) 3.48 (2.58-4.68) 0.67 (0.47-0.96) 10.15 (8.03-12.83)
Intramural participation

pattern
Consistent (Ref) - - -
None 0.66 (0.47-0.93) 1.97 (1.28-3.02) 1.81 (1.05-3.12) 0.83 (0.59-1.150
Initiate 0.73 (0.51-1.06) 1.36 (0.85-2.18) 1.55 (0.84-2.84) 0.87 (0.60-1.25)
Intermittent 0.93 (0.64-1.36) 1.85 (1.14-3.00) 1.55 (0.83-2.90) 1.06 (0.72-1.56)
Quit 0.82 (0.58-1.16) 1.51 (0.97-2.37) 1.97 (1.12-3.45) 1.25 (0.89-1.78)

OR=0dds Ratio; Cl=Confidence Interval; The odds ratios represent the multiplicative increase in odds of use in the stated
category compared to the reference category. Results controlled for grade, ethnicity, spending money, other substance use,
school connectedness, varsity participation, province, school neighborhood median income, and urbanicity.

with other intervention components resulted in decreases in
substance use (Sigfusdéttir et al., 2009).

Quitting intramurals was associated with increased odds
of cigarette use among all students. As these students had an
increased risk of cigarette use at baseline, before quitting
intramurals, these results suggest that cigarette use preceded
quitting intramurals. Additionally, no participation was asso-
ciated with an increased risk among male students. These
associations did not vary with time. This finding is in line
with other literature. Cigarette use has consistently been neg-
atively associated with sports participation (Lisha & Sussman,

2010; Veliz et al., 2017). This is likely due to the well-known
negative health effects of cigarette use and the immediate
physical impairments (i.e. shortness of breath) that negatively
impact physical activity (U. S. Department of Health &
Human Services, 2014). However, it should be noted that the
ICC for cigarette use was almost 100%. This indicates that
an individual student’s cigarette use in a given year is highly
dependent on that student’s use in previous years, suggesting
that intramural participation is not necessarily driving this
behavior. Therefore, cigarette use could be driving the lack
of intramural participation or some third factor could be
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driving both.There were no associations between intramural
participation and e-cigarette use among female or male stu-
dents. To date, there is evidence linking e-cigarettes use and
sports but this has typically been for more competitive sports
(Milicic et al., 2019; Veliz et al., 2017; Williams et al., 2020).
Although this null result could also be explained due to
drastic changes in e-cigarette use during this time. From 2016
to 2018, e-cigarette use increased substantially among
Canadian youth from 10% to 26% (Cole et al., 2020). This
null result suggests that the increase in consumption was
pervasive across all intramural groups, perhaps due to the
novelty associated with e-cigarette use, the loosening of
e-cigarette regulations in Canada in 2018, and the subsequent
increase in exposure to e-cigarette advertising among youth
(Hammond et al., 2020). It is possible we will see a different
association as usage rates stabilize.

Intramurals may be a current missed opportunity to equi-
tably and cost-effectively target youth substance use. Given
how few students in our study consistently reported partici-
pating in intramurals annually (less than 1 in 6 students),
there is ample room for improvement of this modifiable
behavior among the student population. Additionally, while
the current research suggests consistent participation may
help reduce the use of cigarettes and cannabis, the same
cannot be said for alcohol. Male students who did not par-
ticipate were less likely to binge drinking than those who
participated consistently. Intramurals present a potential target
for alcohol prevention. Many of the current sport-related
approaches to reducing substance use are education-based
programming targeted toward the use of performance enhanc-
ing drugs and diet pills (McKiernan, 2016). These approaches
could be extended to include education around recreational
substances (i.e. tobacco, cannabis, and alcohol). Efforts includ-
ing personalized feedback and social norming approaches
have been found to be more effective at reducing alcohol use
compared to education-only programs, however they require
more resources (McKiernan, 2016).

It should also be noted that despite promising results for
consistent intramural participation for cannabis and cigarette
use, we identified substantial ICC values for substance use
over time, especially for cigarette use. This means that obser-
vations across years were highly correlated and students were
consistent in their behavior over time. Therefore, once students
start using a substance, they may be less likely to change this
behavior and intramural participation may not be driving this
relationship. This finding could also suggest that the substance
use behaviors were developed prior to the start of the study
period. Future research should examine how changes in intra-
mural participation are associated with both initiation of sub-
stance use and subsequent changes in frequency to better
explain the relationships found in the current study.

Limitations

The main limitation of the COMPASS sample is the use of
purposive sampling, which may limit the generalizability of
results. However, the COMPASS study has a large sample
size and uses an active-information, passive-consent protocol

to encourage participation and honest reporting
(Thompson-Haile et al., 2013). This has been shown to be
particularly important for producing robust results that limit
self-selection and response bias, particularly for measures
of substance use behaviors (Leatherdale et al., 2014; Rojas
et al., 2008; White et al., 2004). Due to the rolling sample
design of the COMPASS study, we were not able to follow
all students over time. 26,859 students participated in the
baseline year and 8,859 participants were successfully linked
for all 3years. Students who were linked were less likely to
report substance use and more likely to report intramural
participation at baseline. As such, this study may understate
true substance use rates. Additionally, this research was not
able to identify how many or which types of intramurals
students participated in. Future research should examine
intramurals by type and frequency. Moreover, due to the
meaningful within-student correlation identified and the
lack of interaction with time seen in the models, we cannot
conclusively determine if changes in intramural participation
are causing substance use behaviors or if a third factor is
influencing this relationship. Nevertheless, this study uses
longitudinal data to help fill a gap in Canadian research on
relationship between sport and substance use among youth
(Canadian Centre on Substance Use & Addiction, 2017).

Conclusions

No intramural participation was found to be a protective
factor for binge drinking and a risk factor for cannabis use
and cigarette use among males. Results were more nuanced
for female students. No participation was a risk factor for
cigarette use, while any participation that was not consistent
all three years was a risk factor for cannabis use.

Intramural participation was not associated with
e-cigarette use among students. Significant differences over
time by intramural group were only identified for cannabis
use among female students. When planning sport-centered
substance use prevention programming, it may be important
to take into consideration how intramural sport participation
is uniquely associated with different substances. Encouraging
consistent intramural participation among high school stu-
dents may help to reduce cannabis and cigarette use among
male students.
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