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Abstract
Objectives Female sport participation is a prioritized action area in the 2018 Canadian federal budget for improving health and
well-being. This study examined team sport participation prevalence and longitudinal associations with health-related behaviours
among Canadian adolescent girls.
Methods We analyzed data from the COMPASS study. Participants included 1978 female secondary-school students who self-
reported the following information at all measurement time-points (grades 9, 10, 11, and 12): socio-demographic, team sport
participation status (consistent, intermittent and non-participator), moderate-to-vigorous physical activity (MVPA), dietary be-
haviours, smoking, cannabis use and binge drinking. Linear mixedmodels and generalized estimating equationmodels were used
to examine team sport participation status in association with changes in health-related behaviours across grades.
Results The prevalence of team sport participation declined by an average of 38.4% between grades 9 and 12. Proportions of
participants being categorized as consistent, intermittent and non-participators were 25.7%, 36.4% and 37.9%, respectively.
Compared to non-participators, consistent participators reported significantly greater decline in MVPA (β = − 2.77, 95% CI
− 5.36, − 0.18), and the increase in odds of becoming more frequent cannabis users (OR 1.11, 95% CI 1.00, 1.26) and binge
drinkers (OR 1.13, 95% CI 1.04, 1.23) was significantly greater. Girls’ team sport participation had no significant longitudinal
association with dietary behaviours and smoking status.
Conclusion Team sport participation outside of school settings is risky for prospective health-related behaviours in adolescent
girls. Our findings highlight the need for investing in tailored participation initiatives that also consider how to prevent harmful
substance use.

Résumé
Objectifs La participation des filles et des femmes au sport est un champ d’action prioritaire d’amélioration de la santé et du
bien-être dans le budget fédéral canadien de 2018. Nous avons examiné la prévalence de la participation des adolescentes
canadiennes aux sports d’équipe et ses associations longitudinales avec leurs comportements de santé.
Méthode Nous avons analysé les données de l’étude COMPASS. Les répondantes étaient 1978 élèves du secondaire ayant fait
état des informations suivantes à tous les points de mesure dans le temps (9e, 10e, 11e et 12e année) : données
sociodémographiques, participation aux sports d’équipe (constante, intermittente et nulle), activité physique modérée à
vigoureuse (APMV), comportements alimentaires, tabagisme, consommation de cannabis et consommation occasionnelle ex-
cessive d’alcool. Des modèles linéaires mixtes et des modèles d’équations d’estimation généralisées ont servi à examiner la

* Erica Y. Lau
erica.lau@ubc.ca

1 Active Aging Research Team, Centre for Hip Health and Mobility,
University of British Columbia, 796 - 2635 Laurel St.,
Vancouver, BC V5Z 1M9, Canada

2 Department of Family Practice, Faculty of Medicine, University of
British Columbia, Vancouver, BC, Canada

3 School of Kinesiology, Faculty of Education, University of British
Columbia, Vancouver, BC, Canada

4 School of Public Health and Health Systems, University ofWaterloo,
Waterloo, ON, Canada

https://doi.org/10.17269/s41997-019-00221-4

/ Published online: 28 201y 9Ma

http://crossmark.crossref.org/dialog/?doi=10.17269/s41997-019-00221-4&domain=pdf
http://orcid.org/0000-0003-4156-6038
mailto:erica.lau@ubc.ca


participation aux sports d’équipe en association avec les changements dans les comportements de santé d’un niveau scolaire à
l’autre.
Résultats La prévalence de la participation aux sports d’équipe diminuait en moyenne de 38,4 % entre la 9e et la 12e année. Un
peu plus du quart (25,7 %) des répondantes se classaient dans la catégorie de participation constante, 36,4 % dans la catégorie de
participation intermittente, et 37,9 % dans la catégorie de participation nulle. Comparativement aux non-participantes, les
répondantes de la catégorie de participation constante ont fait état d’une diminution significativement plus importante de leur
APMV (β = – 2,77, IC de 95 % : – 5,36, – 0,18), et présentaient une probabilité significativement plus élevée de devenir des
consommatrices plus fréquentes de cannabis (RC : 1,11, IC de 95% : 1,00, 1,26) et des buveuses excessives occasionnelles (RC :
1,13, IC de 95 % : 1,04, 1,23). La participation des filles aux sports d’équipe ne présentait aucune association longitudinale
significative avec les comportements alimentaires et l’usage du tabac.
Conclusion La participation aux sports d’équipe hors du milieu scolaire pose un risque pour les comportements de santé
prospectifs des adolescentes. Nos constatations soulignent le besoin d’investir dans des initiatives de participation adaptées
qui comportent aussi des mesures de prévention de la consommation nocive de substances.

Keywords Physical activity . Dietary behaviours . Substance use . High school student

Mots-clés Exercice physique . Comportements alimentaires . Consommation de substances . Élève du secondaire

Introduction

Physical activity (PA) promotion is a global public health priority
(World Health Organization 2018). There is a call-for-action
recommending all countries consider the seven Binvestments that
work for physical activity^ from the Toronto Charter for Physical
Activity to guide PA promotion at the population level (Trost et al.
2014). Consistent with one of the recommendations of the
Toronto Charter, Canada has recently released its first singular
policy—A Common Vision for Increasing Physical Activity and
Reducing Sedentary Living inCanada: Let’sGetMoving (Federal,
Provincial and Territorial Ministers Responsible for Sport,
Physical Activity and Recreation 2018). The Common Vision
highlights Canadian Sport Policy as a critical platform for achiev-
ing the goal of increasing PA in the population. Additionally in
2018, the federal government budgeted over $70 million over the
next 3–5 years to support research, innovative practice and nation-
al sport organizations in order to promote sport across sectors
(Sport Matters 2018), but with a particular focus on the sport,
PA and recreation sectors (non-school-based sport participation).

Adolescence has been identified as an important window for
promoting sport participation for females. During adolescence,
there tends to be a steep decline in female sport participation
(Tucker Center for Research on Girls and Women in Sport
2018), which is of concern considering sport participation may
enhance important protective factors (e.g., self-esteem) against
manymental health issues (e.g., depression, anxiety) and adverse
outcomes (e.g., substance abuse, antisocial behaviours) in adoles-
cence and later in life (Faulkner and Tamminen 2016). Previous
studies have found that girls’ self-esteem tends to deteriorate
during their adolescent years (Robins and Trzesniewski 2005).
Sport participationwas found to be an effectiveway of improving
self-esteem through fostering physical competencies, sport self-

concept, and favourable body image (Richman and Shaffer
2000). Of note, the positive associations between sport participa-
tion and self-esteem were more consistently observed in team
sports compared to individual sports (Pedersen and Seidman
2004). This could be attributed to increased opportunities to in-
teract with a coach (Ba caring adult role model^) and prosocial
peers (Pedersen and Seidman 2004) in team sport contexts.
Similarly, the beneficial effects of sport participation on health
were also found to be stronger in team sports compared to indi-
vidual sports (Harrison and Narayan 2003; Eime et al. 2013b).

Despite numerous positive benefits of team sport participa-
tion, it is important to acknowledge the potential negative
health consequences as well. Research shows an association
between team sport participation and risky substance use (e.g.,
alcohol consumption) among adolescent girls. These negative
health behaviours may stem from the social nature of team
sports, peer pressure and different sport subcultures which
may influence behaviour. There is consistent evidence
connecting team sport participation and increased alcohol
use in adolescent girls (Garry and Morrissey 2000;
Wichstrom and Wichstrom 2009). However, evidence regard-
ing the impact of team sport participation on smoking and
cannabis use has been mixed (Boyes et al. 2017; Garry and
Morrissey 2000; Wichstrom and Wichstrom 2009). In fact,
previous research (Canadian Centre on Substance Use and
Addiction 2017; Kwan et al. 2014) suggested the protective-
ness of team sport participation against substance use. This
relationship is likely to be dependent on the unique sporting
context, which may include the team culture, experience of
team sport, location (in-school vs out-of-school) and level of
competition (e.g., elite vs recreational). Therefore, the effects
of team sports on substance use or other health behaviours
may not be generalized across socio-cultural groups.
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In the Canadian context, the prevalence of early cannabis use
(age ≤ 15 years) ranked the highest and underage drinking is
above themean, compared to 24 European andNorthAmerican
countries (de Looze et al. 2012). Some substance use behav-
iours are increasingly prevalent among adolescent girls com-
pared to other age groups and compared to boys (Johnston et al.
2018). There is currently a lack of longitudinal data examining
trends in team sport participation among Canadian youth, and a
paucity of evidence examining the link between adolescents’
team sport participation and their health risk behaviour profile.
Identifying trends is necessary to inform and evaluate current
initiatives to promote sport participation among girls in Canada.
Additionally, sport may also be a pathway toward substance use
in Canadian adolescent girls and longitudinal data would pro-
vide insight into this possibility (Canadian Centre on Substance
Use and Addiction 2017). Accordingly, the current study aims
to (1) examine the prevalence of team sport participation among
Canadian adolescent girls, and (2) investigate the longitudinal
association between team sports participation status and health-
related outcomes, including PA, dietary behaviours, smoking
status, cannabis use and binge drinking.

Method

Participants

The current study analyzed 4 years of linked student-level data
from the Canadian COMPASS study. Study protocol
(Leatherdale et al. 2014a) and sampling methods (Bredin
and Leatherdale 2014) of the COMPASS study are described
in detail previously. Briefly, COMPASS is an ongoing pro-
spective cohort study (started in 2012–2013) designed to ex-
amine longitudinal associations between school policies and
programs with youth health behaviours. COMPASS collects
hierarchical longitudinal data from a convenience sample of
grade 9–12 students attending secondary schools in Ontario
(n = 79) and Alberta (n = 10), Canada (Leatherdale et al.
2014a). All eligible grade 9–12 students attending these
schools were invited to participate and reported data on health
behaviours (e.g., PA and substance use) by completing the
COMPASS student questionnaire (Cq) annually. Across the
4 years, the average sample size was 38,066 persons per year
and the average completion rate was 79.5%. Missing respon-
dents resulted primarily from scheduled spares or absenteeism
at the time of the Cq, and minimally from student or parent
refusal (< 1% annually). The COMPASS study was approved
by the institutional Human Research Ethics Board and partic-
ipating school board committees.

As described elsewhere (Qian et al. 2015), unique self-
generated identification codes were used to link data sets for
4 years and create longitudinal data across year 1 (2012/13,
n = 24,173), year 2 (2013/14, n = 45,298), year 3 (2014/15, n=

42,335) and year 4 (2015/16, n = 40,436). In the current study,
participants were required to have complete data for all 4 years to
be included in the analysis. First, we considered female students
attending schools that participated in COMPASS for all 4 years
(n= 5685). Of those, 1980 female students completed the Cq for
all 4 years. We further excluded 2 students who did not report
information on age. The final longitudinal sample for the current
analysis included 1978 female students. A comparison of base-
line characteristics between the included and excluded partici-
pants is presented in Table 1.

Measures

All the study variables were measured annually at each of the
four measurement time points. At each measurement time
point, students were asked to respond to 15 items from the
Cq regarding their team sports participation, physical activity
(PA), dietary behaviours, cigarette smoking, cannabis use and
binge drinking, and socio-demographic questions (i.e., age,
race/ethnicity and the weekly stipend (a proxy measure of
socio-economic status-SES)).

Team sport participation Students responded to a single item
from the Cq regarding their participation in team sports: BDo
you participate in league or team sports outside of school?^
(0 = no, 1 = yes) (Bredin and Leatherdale 2014). These re-
sponses were used to categorize participants into three sport
participation status. Participants who reported participation for
all 4 years were categorized as consistent participator, between
1 and 3 years as intermittent participator, and no participation
for all 4 years as non-participator.

Physical activity Two items were used to assess how many
minutes of moderate and vigorous physical activity (MVPA)
the students did on each of the last 7 days. Moderate PAwas
defined as lower intensity activities, such as walking, biking to
school and recreational swimming. Vigorous PAwas defined
as activities that increase your heart rate and make you breathe
hard and sweat, such as jogging, team sports, fast dancing and
jump-rope. The responses were then used to construct a con-
tinuous outcome of average time spent in MVPA (minutes/
day). This outcome was calculated as the total of combined
moderate and vigorous PA time divided by 7 days. This mea-
sure has demonstrated adequate validity and reliability
(Leatherdale et al. 2014b).

Dietary behaviour Five items were used to measure partici-
pants’ consumption of fruit and vegetables, sugar-sweetened
beverages, energy drinks and fast food. Fruit and vegetable
consumption were assessed by asking students to record the
number of servings of fruits and vegetables they had eaten the
day prior to the survey (from 0 = none to 9 = 9 or more serv-
ings) with reference to the diagrams of Canada’s Food Guide
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serving sizes. This measure has been found to be both valid and
reliable (Leatherdale and Laxer 2013). Participants were asked
to indicate the number of days during a usual school week
(from 0 = none to 5 = 5 days) and weekend (from 0 = none to
2 = 2 days) on which they consumed: sugar-sweetened bever-
ages (e.g., soda, Kool-Aid, Gatorade; do not include diet/sugar-
free drink) and high-energy drinks (e.g., Red Bull, Monster,
Rockstar). As per previous research (Godin et al. 2017), partic-
ipants’ responses to these questions were used to generate the
weekly consumption rate of sugar-sweetened beverages and
energy drinks. Weekly consumption was derived by summing
the number of weekdays and weekends participants reported
consuming each type of drink, with the possible values of these

outcomes, ranging from 0 to 7 days per week. Participants
responded to another item reporting the number of days during
a usual weekend (from 0 = none to 2 = 2 days) on which they
ate food purchased at a fast food place or restaurant.

Cigarette smoking Two items were used to assess students’
smoking behaviours. The first item asked students to respond
to the question: BHave you ever smoked 100 or more whole
cigarettes in your life?^ (0 = no, 1 = yes) (Wong et al. 2012).
Students who responded Bno^ to this question were classified
as never smoker. Those who responded Byes^ were asked to
respond to a second item: BOn how many of the last 30 days
did you smoke one or more cigarettes?^ with the response

Table 1 Baseline characteristics of participants excluded vs included in the current analysis, % (n) or mean ± standard deviation

Variables Excluded Included p value
n = 3707 n = 1978

Age (years) 13 3.0 (109) 3.8 (76) 0.1746

14 78.5 (2898) 79.3 (1568)

15 18.5 (682) 16.8 (332)

16 0.1 (2) 0.1 (1)

17 0.0 (0) 0.1 (1)

Missing 0.0 (1) 0.0 (0)

Race White 73.7 (2732) 77.1 (1526) < 0.0001

Black 3.5 (131) 2.8 (56)

Asian 4.8 (178) 5.8 (114)

Aboriginal 3.1 (116) 1.4 (27)

Hispanic 1.9 (70) 1.4 (28)

Other/mixed/missing 12.9 (480) 11.5 (227)

Weekly spending money Zero 19.2 (711) 22.8 (451) < 0.0001
$1–$20 40.9 (1516) 42.1 (832)

$21–$100 20.9 (773) 18.4 (363)

More than $100 3.4 (126) 1.2 (24)

Do not know/missing 15.7 (581) 15.6 (308)

Moderate-to-vigorous physical activity (min/day) 119.2 ± 79.1 113.2 ± 72.6 < 0.0047

Fruit and vegetable consumption (servings/day) 3.02 ± 1.99 3.10 ± 1.87 0.1470

Sugar-sweetened beverages consumption (servings/day) 2.56 ± 2.19 2.46 ± 2.11 0.0882

Energy drink consumption (servings/day) 0.30 ± 0.98 0.18 ± 0.74 < 0.0001

Fast food consumption during weekend (days/weekend) 0.50 ± 0.56 0.48 ± 0.55 0.1385

Cigarette smoking Never 95.7 (3546) 98.1 (1940) < 0.0001
1–3 days 2.1 (78) 1.1 (21)

4–10 days 1.1 (41) 0.5 (10)

11 or more days 1.1 (42) 0.4 (7)

Cannabis use No 89.5 (3276) 95.7 (1878) < 0.0001
Less than once a month 4.4 (162) 1.9 (37)

1 to 3 times a month 3.1 (115) 1.4 (28)

4 or more times a month 2.9 (107) 1.0 (19)

Binge drinking Never 71.4 (2641) 81.7 (1615) < 0.0001
Not in last 12 months/less than once a month 19.7 (729) 14.2 (280)

1–3 times a month 7.4 (272) 3.6 (71)

4 or more times a month 1.6 (58) 0.5 (10)
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options ranging from 1 = none to 8 = every day. Students were
classified as former smoker if they reported Bnone^ and cur-
rent smoker if they indicated they smoked cigarettes at least
one day in the last 30 days.

Cannabis use One item was used to determine students’ fre-
quency of cannabis use: BIn the last 12 months, how often did
you use marijuana or cannabis (a joint, pot, weed, hash)?^
(Elton-Marshall et al. 2011). The response options ranged from
1 = I have never used to 9 = every day. Students were catego-
rized as a non-user if they indicated never used or used but not in
the last 12months, rare/sporadic user for those reported using <
1 time/month, monthly user for using 1–3 times/month, weekly
user for using 1–6 times/week and daily user for using daily.

Binge drinking One item was used to determine students’
frequency of binge drinking: BIn the last 12months, how often
did you have 5 drinks of alcohol or more on one occasion?^
The response options ranged from 1 = never to 8 = daily or
almost daily. Students’ responses were categorized as never
drinker if they indicated they have never done that, rare/spo-
radic drinker if they did not have 5 or more drinks on one
occasion in the last 12 months or less than once a month,
monthly drinker if they reported 1–3 times/month, and weekly
if they responded 1–7 times/week.

Covariates Students’ grade (9, 10, 11, 12), race (White,
Aboriginal (First Nations, Métis, Inuit), other) and weekly
spending money as a proxy measure of SES ($0, $1–$20,
$21–$100,more than $100, BI don’t know^) were self-reported.

Data analysis

We conducted descriptive statistics to describe the distribution
of the study variables, two-sample t tests examined differences
in study variables between the included and excluded samples
and chi-square for differences among sport participation status
(i.e., consistent, intermittent, non-participators). We used a
linear mixed effects model to examine the longitudinal effects
of team sport participation status on participants’ MVPA
across grades 9–12. We used generalized estimating equations
(GEE) models to examine whether team sport participation
status predicted changes in the following (ordinal) outcomes
across grades 9–12: consumptions of fruit and vegetables,
sugar-sweetened beverages, energy drinks and fast food;
smoking status; cannabis use; and binge drinking. For all or-
dinal outcomes, we modelled the cumulative probability of
becoming more frequent users over time. All models included
grades (time variable), team sport participation status, team
sport participation status × grade (interaction term) as predic-
tor variables, sex, race/ethnicity and baseline age as covari-
ates, and accounted for student-level clustering. We also
accounted for school-level clustering for the MVPA model,

but not for other models. This is based on our previous anal-
yses that showed school-level correlations for the dietary be-
haviour and substance use outcomes were modest (Patte et al.
2017). All analyses were conducted using the statistical soft-
ware package SAS 9.4 (Cary, NC). For the linear mixed ef-
fects model, we used PROC GLIMMIX procedure. A
RANDOM statement was used to adjust for data clustering.
For GEE models, we used PROC GENMOD with a multino-
mial distribution and a cumulative logit function when fitting
models with ordinal outcomes. We also used an independent
working correlation structure (the only option in SAS for or-
dinal outcomes), a REPEAT statement to adjust for data clus-
tering. All models included an ESTIMATE statement to pro-
duce estimates that show how the average (intercept) and
change (slope) in the outcomes across grades differ between
groups (pairwise comparisons). We presented these estimates
in our results. All models with ordinal outcomes satisfied the
parallel regression assumption. Empirical standard error esti-
mates were used to calculate confidence intervals and test
statistics. Associations were statistically significant if confi-
dence intervals do not contain the null hypothesis values
(i.e., 0 for MVPA and 1 for other ordinal outcomes).

Results

The prevalence of team sport participation for the 4 years was
52.4%, 48.1%, 41.9% and 32.3% (mean = 43.7%). On average,
team sport participation declined by 38.4% between grades 9
and 12. Approximately 25.7% of female students were consis-
tent participators, 36.4% were intermittent participators and
37.9% were non-participators. Participant characteristics by
sport participation status are presented in Table 2. The sport
participation status was significantly different by race/
ethnicity and SES. The non-participator group had a greater
proportion of participants who were non-White and lower
SES (i.e., no weekly spending money). As grade increased,
participants engaged in significantly less minutes of MVPA
per day; the probability of having more frequent consumptions
of fruit and vegetables, sugar-sweetened beverages, energy
drinks and fast food increased significantly. The probability of
becoming more frequent smokers, cannabis users and binge
drinkers also increased significantly (data not shown).

Table 3 presents the pairwise comparisons results that indi-
cated whether changes in health-related outcomes differed be-
tween team sport participation status. The intercepts are cross-
sectional parameters that show differences in averaged values
of the outcome variables across the 4 years between team sport
participation status. Cross-sectionally, team sport participation
status was significantly associated with increased MVPA (e.g.,
consistent vs non-participator + 62.39 min/day), higher odds of
having more frequent consumption of fruit and vegetables (e.g.,
consistent vs non-participator: OR 2.01, 95%CI 1.59, 2.54) and
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higher odds of being more frequent binge drinkers (e.g., inter-
mittent vs non-participator: OR 1.51, 95% CI 1.14, 2.01).

The slopes are the longitudinal parameters and the key
estimates of interest. These estimates were differences in the
changes in outcome variables over the 4 years between team
sport participation status. Compared to non-participators, the
decline in MVPA over the 4 years was significantly greater in
consistent participators (2.77 min/day) and intermittent partic-
ipators (4.09 min/day); the increase in odds of becoming more
frequent cannabis users (+ 11%) and binge drinkers (+ 12%)
was significantly greater in consistent participators, while
holding other variables constant.

Compared to intermittent participators, the increase in odds
of having more frequent consumption of sugar-sweetened
beverage was significantly smaller (− 8%) and the increase
in odds of becoming more frequent binge drinkers was signif-
icantly greater (+ 10%) in consistent participators over time,
while holding other variables constant. There were no statis-
tically significant overall differences between sport participa-
tion status for prospective consumption of fruits and vegeta-
bles, energy drinks, and the number of weekend days eating at
a fast food place or restaurant or smoking.

Discussion

The current study presents new longitudinal data showing a
fairly substantial decline in team sport participation among
Canadian adolescent girls from grade 9 to grade 12. The decline

is quite marked (38.4% reduction) over a relatively short period
of time which corresponds to a critical developmental period in
the life course. Although girls may have dropped out from team
sports and joined individual sports or moved on to non-
organized activities, this is unlikely given previous findings that
the decline was even more profound in the participation of
individual sports (Denault and Poulin 2018). This decline high-
lights the timeliness of the Canadian federal government’s bud-
getary focus on female sport participation. Given the numerous
developmental benefits of team sport participation, it is impor-
tant to examine the correlates of team sport participation. One
such correlate observed in the current study was SES.We found
that girls who did not participate in any team sports for all
4 years (non-participators) were more likely to be non-White
and be lower SES compared to consistent participators. Our
findings indicate that continual efforts are necessary to address
SES disparities in team sport participation among Canadian
girls. As previously mentioned, a positive step is the
Canadian government’s allocation of federal budget to promote
greater inclusion of females in all facets of sports (Sport Matters
2018). Previous studies suggest investing funds toward increas-
ing access to sports facilities (Eime et al. 2013a) and increasing
the affordability of sports programs (e.g., subsidizing) (Tucker
Center for Research on Girls and Women in Sport 2018) may
be effective strategies for increasing sports participation in girls
from ethnic minorities and low SES families.

Team sport participation had a negative prospective asso-
ciation with health-related behaviours among adolescent girls.
Cross-sectionally, team sport participators engaged in

Table 2 Baseline characteristics of participants by sports participation status, % (n)

Consistent participator Non-
participator

Intermittent participator p value

(n = 509) (n = 748) (n = 721)

Age at baseline 13 5.9 (30) 2.9 (22) 3.3 (24) 0.181

14 77.4 (394) 80.0 (601) 79.5 (573)

15 16.7 (85) 16.4 (123) 17.2 (124)

16/17 0 (0) 0.2 (2) 0 (0)

Race/ethnicity White 85.7 (436) 70.3 (527) 78.0 (563) < 0.0001

Black 2.0 (10) 4.1 (31) 2.1 (15)

Asian 1.7 (9) 9.7 (73) 4.4 (32)

Aboriginal 0.4 (2) 2.0 (15) 1.4 (10)

Hispanic 0.2 (1) 2.4 (18) 1.3 (9)

Other/mixed/missing 10.0 (51) 11.5 (86) 12.8 (92)

Weekly spending money Zero 21.0 (107) 28.2 (209) 18.7 (135) < 0.0001

$1–$20 38.0 (193) 44.9 (333) 42.4 (306)

$21–$100 20.0 (102) 14.3 (107) 21.4 (154)

More than $100 1.2 (6) 0.8 (6) 1.7 (12)

Do not know/missing 19.8 (101) 11.7 (95) 15.8 (114)

Participants who reported participation for all 4 years in the COMPASS student survey were categorized as consistent participator, between 1 and 3 years
as intermittent participator, and no participation for all 4 years as non-participator
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significantly more MVPA across grades 9 to 12 compared to
non-participators. However, team sport participation was also

associated with greater declines in MVPA over time. These
findings are consistent with those reported in Telford et al.
(2016) that sports club participants engaged in more MVPA
on average across ages 8–16, but had a steeper decline in
MVPA over time. The more significant decline in MVPA in
consistent and intermittent participators could be due to sev-
eral reasons. First, team sport participants started with higher
levels ofMVPA and hadmore potential for reduction. Second,
team sport participation is one source of PA, but it may not be
enough to combat the declining trend in overall PA.
Speculatively, the greatest source of PA is through unstruc-
tured activities and play (Janssen 2014) and these activities
generally decline over time. Further studies are needed to ex-
amine the contribution of team sport participation vs other
types of activities on girls’ overall PA. Third, low participation
frequency (Hebert et al. 2015) or insufficient PA opportunities
during the sport practice (Leek et al. 2011) may also explain
our findings. Given the nature and aim of the COMPASS
study, the student survey did not include items related to the
sporting context (e.g., frequency, types, duration and quality).
There is a need for better sport participation data to examine
how these factors may affect the effectiveness of team sports
in relation to PA promotion among adolescent girls.

Our results showed that consistent participators had greater
increases in the odds of becoming more frequent binge
drinkers and cannabis users compared to non-participators;
no association was found for smoking. These findings are
consistent with past research (Garry and Morrissey 2000;
Kwan et al. 2014; Zarrett et al. 2018). In fact, evidence regard-
ing the relationships between team sport participation and
substance use in female adolescents appears to be dependent
on the norm of a socio-cultural group or a team with which an
individual is affiliated (Eccles and Barber 1999; Fredricks and
Eccles 2006; Parent et al. 2016; Pate et al. 2000; Ford 2007).
Some socio-cultural groups or sport teams create a setting that
promotes substance use, whereas others foster an environment
that discourages it (Ford 2007). For example, sport participa-
tion was associated with higher alcohol consumption in North
American adolescents, but not in African-American and
European adolescents, potentially because alcohol use is less
culturally relevant among African-American adolescents than
their White peers (Eccles and Barber 1999; Fredricks and
Eccles 2006). Additionally, substance use was found to be
more prevalent in girls affiliated with soccer teams compared
to those in cross-country or diving teams (Ford 2007).

In the Canadian context, adolescents perceive alcohol
consumption and cannabis use as part of youth culture,
socially acceptable in both team sport and larger societal
contexts (Jenkins et al. 2017; de Grace et al. 2017).
Drinking and cannabis use, not cigarette smoking, are of-
ten used as a means of socializing, gaining recognition and
fulfilling expectations from senior peers within the team
(Jenkins et al. 2017; de Grace et al. 2017). Alcohol

Table 3 Results from linear mixed models and generalized estimating
equation models examining longitudinal associations between sport
participation status and health-related outcomes among girls

Consistent
participators
vs non-
participators

Consistent
participators
vs
intermittent
participators

Intermittent
participators
vs non-
participators

Estimates
(95% CI)

Estimates
(95% CI)

Estimates
(95% CI)

MVPA (min/day) Intercept 62.39
(53.61,
71.17)

25.71
(16.92,
34.49)

36.69
(28.72,
44.65)

Slope − 2.77
(− 5.36,
− 0.18)

1.32 (1.29,
3.93)

− 4.09
(− 6.45,
− 1.73)

Odds ratios
(95% CI)

Odds ratios
(95% CI)

Odds ratios
(95% CI)

Fruit and
vegetable
consumptions

Intercept 2.01 (1.59,
2.54)

1.24 (0.99,
1.57)

1.61 (1.31,
1.99)

Slope 1.00 (0.93,
1.07)

1.03 (0.96,
1.11)

0.97 (0.91,
1.03)

Sugar-sweetened
beverage
consumptions

Intercept 1.18 (0.93,
1.48)

1.36 (1.08,
1.71)

0.87 (0.70,
1.07)

Slope 0.96 (0.89,
1.03)

0.92 (0.86,
0.99)

1.03 (0.97,
1.11)

Energy drink
consumptions

Intercept 0.59 (0.32,
1.10)

0.76 (0.41,
1.41)

0.78 (0.49,
1.24)

Slope 1.03 (0.83,
1.29)

0.91 (0.73,
1.13)

1.14 (0.98,
1.32)

Fast food
consumptions
in weekend

Intercept 0.85 (0.64,
1.11)

1.00 (0.76,
1.31)

0.85 (0.67,
1.09)

Slope 1.03 (0.94,
1.12)

1.01 (0.93,
1.10)

1.01 (0.94,
1.09)

Smoking status Intercept 0.75 (0.33,
1.72)

0.69 (0.29,
1.64)

1.08 (0.54,
2.17)

Slope 1.05 (0.84,
1.31)

1.03 (0.82,
1.29)

1.01 (0.85,
1.22)

Cannabis use Intercept 0.73 (0.45,
1.18)

0.69 (0.43,
1.10)

1.06 (0.70,
1.60)

Slope 1.11 (1.00,
1.26)

1.06 (0.93,
1.20)

1.05 (0.94,
1.17)

Binge drinking Intercept 1.02 (0.75,
1.40)

0.68 (0.50,
0.91)

1.51 (1.14,
2.01)

Slope 1.13 (1.04,
1.23)

1.10 (1.01,
1.20)

1.03 (0.95,
1.11)

MVPA, moderate-to-vigorous physical activity. For all ordinal outcomes,
we modelled the odds of becoming more frequent users. All models
adjusted for baseline age, race/ethnicity and weekly spending money as
covariates and student-level clustering. Model for MVPA also accounted
for school-level clustering. Associations were statistically significant if
confidence intervals do not contain the null hypothesis values (i.e., 0 for
MVPA and 1 for other ordinal outcomes). Statistically significant associ-
ations were italicized
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consumption is also a socially acceptable form of celebra-
tion, as reflected by continued alcohol industry sponsor-
ship of sport in Canada. A Major League Soccer (MLS)
team, the Vancouver Whitecaps, awards a Bman of the
match^ award each game that is sponsored by Labatt
Breweries of Canada. In this study, we observed a dose-
response relationship between team sport participation and
binge drinking, with consistent participators engaging in
binge drinking more frequently than intermittent and non-
participators. This finding is consistent with previous re-
search on substance use in athletes (Kulesza et al. 2014;
Kwan et al. 2014). The team sport context may normalize
experimentation with substance use, particularly alcohol.

The current study did not find significant differences in
dietary behaviours between consistent/intermittent and non-
participators. However, existing cross-sectional evidence sug-
gests that sport participation was associated with unhealthy
dietary behaviours (e.g., consumption of sugar-sweetened
beverages, energy drinks and fast foods) due to low availabil-
ity of nutritious food at sport venues and time constraints
associated with attending sport practices and events (Nelson
et al. 2011; Thomas et al. 2012; Chaumette et al. 2009).
Perhaps, the null findings can be partly attributed to the ongo-
ing efforts in promoting healthy eating and reducing food
marketing in sports settings in Canada (Olstad et al. 2015;
Prowse et al. 2018; Naylor et al. 2015). Previous studies found
a significant improvement in dietary practices among prov-
inces that implemented these initiatives, but further studies
are needed to verify the effects of these policy-level changes
on youth-level dietary outcomes.

There are several limitations to the study. First, the single item
measure of team sport participation provides no information on
what, when and with whom team sport occurred. These contex-
tual factors likely moderate associations with the health-related
behaviours of interest. The focus on team sport participation
outside of school overlooks possible team participation at school
but this is not assessed in COMPASS. Second, all measureswere
self-reported and are prone to social desirability and recall bias.
Participants may have overestimated PA and underestimated
dietary consumption and substance use behaviours. Third, stu-
dents who were excluded from this analysis significantly dif-
fered from those whowere included. Those excluded were more
likely to be non-White, physically active, havingmore unhealthy
dietary behaviours, be smokers and cannabis users and non-
drinkers. Therefore, including them would strengthen the ob-
served associations. Fourth, this study did not consider other
potential confounders of the association of interest, such as types
and experience of team sports, self-esteem, sibling health-related
behaviour or parental support. The influence of parents, peers
and coaches, and the structure and delivery of sport programs
undoubtedly shapes the relationship between substance use and
participation. Finally, multiple comparisonsmay lead to inflation
of type I error.

Conclusion

This longitudinal study revealed a remarkable decline in team
sport participation among Canadian adolescent girls from grade
9 to grade 12. Socio-economic and cultural disparities persist.
Team sport participation outside of school settings has a negative
prospective association with adolescent girls’ health-related be-
haviours. Participation in out-of-school team sport was associat-
ed with steeper declines in MVPA and a greater increase in the
odds of becoming more frequent cannabis users and binge
drinkers. With new investment committed to women and girls
sport participation, these results reinforce the need to develop
tailored interventions for girls that also address financial and
cultural barriers to sport participation. At the same time, further
research is needed examining the necessary conditions for sport
participation to have beneficial outcomes in terms of preventing
harmful substance use (Kwan et al. 2014).
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