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ABSTRACT

PAGANI, L. S., K. HARANDIAN, B. GAUTHIER, L.-A. KOSAK,B. NECSA, andM. S. TREMBLAY.Middle Childhood Sport Participation

Predicts Timely Long-Term Chances of Academic Success in Boys and Girls by Late Adolescence.Med. Sci. Sports Exerc., Vol. 56, No. 11,

pp. 2184-2194, 2024. Introduction: School-aged children experience successive academic demands that increase over time. Extracurricular sport

develops skills that involve physical movement, social rules, formal practice, and rational competition. Thismay facilitate success.Purpose:Using

a prospective-longitudinal birth cohort of 746 girls/721 boys, we examined prospective associations betweenmiddle childhood sport participation

with subsequent indicators of academic success in adolescence. We hypothesized that persistent participation would promote long-term achieve-

ment indicators.Methods:Mothers reported on whether the child participated in sporting activities with a coach/instructor from ages 6 to 10 yr.

Developmental trajectories of participation were generated using longitudinal latent class analysis and then used to predict outcomes. From ages

12 to 17 yr, youth self-reported on academic indicators of success over the last 6 months. These were linearly regressed on trajectories of par-

ticipation in sport, while controlling for preexisting and concurrent child/family confounds.Results:Children’s sport participation from kin-

dergarten to fourth grade predicted long-term chances of academic success in boys and girls, above and beyond individual/family con-

founders. Consistent participation predicted increments indicators of future success and reductions in academic failure and dropout risk

through to the senior year of secondary school, ranging from 9.1% to 21.3% for girls and 11.7% to 22.9% for boys. Conclusions:We pro-

vide compelling and timely evidence of long-term associations between children’s sport participation and subsequent indicators of academic

success in typically developing boys and girls by late adolescence. Persistent sport involvement in sport increased educational prospects by

late adolescence, potentially improving opportunities for success in emerging adulthood. Key Words: EXTRACURRICULAR SPORT,

PHYSICAL ACTIVITY, SPORT, ACADEMIC ACHIEVEMENT, CHILD DEVELOPMENT, EDUCATION, HUMAN CAPITAL
Society has become increasingly concerned about how
children spend their discretionary time while growing
up (1). Considering global concerns about a more ef-

fortless and sedentary human existence, sport is now viewed
as a typical childhood activity and not just for elite performers
or more affluent social classes (2). Organized and directed by
adults/youth leaders in communities, children’s sport offers
extracurricular experiences that involve physical movement,
social rules, formal practice, and rational competition (2).
Parents believe that sport involvement hones the effects of
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de Montréal, C.P. 6128, Montreal, Quebec H3C 3J7, Canada;
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child-rearing environments (1,2). In fact, a qualitative
socioecological study on parental insights reports benefits that
include more optimal perceptions of self and better opportuni-
ties for creating friendships, learning teamwork and coopera-
tion, and developingmotor skills (3). Such beliefs are supported
by observational data (4). Both parents and policymakers be-
lieve that youth sport experiences shape optimal perseverance,
especially with developmental tasks like schoolwork and rela-
tionships, over the long term (1,3). Remarkably, there remains
a dearth of evidence on the unique contribution of childhood
sport to later indicators of achievement despite substantial in-
vestments by children, parents, and communities.

There are some studies that support parental aspirations re-
garding children and sport. Correlational longitudinal designs,
which serve as natural experiments, indicate a relationship be-
tween sport and cognitive development and achievement (4).
Such findings are replicated with studies of physical activity,
movement, and fitness (5–7). Although they do not directly
address sport, links with academic achievement have been ex-
amined using experimental designs on physical activity as an
intervention. As a comprehensive example, a meta-analytic
. Unauthorized reproduction of this article is prohibited.
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review of causal research by Haverkamp et al. (8) found pos-
itive effects of short- and long-term physical activity interven-
tions on executive functions from ages 12 to 30 yr. This review
also suggests that more time-intensive interventions predict
more pronounced and longer impacts, particularly for boys.
Therefore, regular or consistent participation is important.

Parental aspirations are also backed by theory. Decisions to
enroll children in sport are propelled by hopes that their sons
and daughters will develop skills that correlate with later men-
tal and physical flourishment (1,9). Aligned with the exercise
is medicine movement, parents opt for childhood sport to pro-
mote healthy growth and development through cardiorespiratory,
muscular, skeletal, and cerebral fitness (1,10–12). Through
contact with peers and supportive coaches or instructors, sport
offers a favorable and fair context that inspires productive and
engaged attitudes (13). Its environments and activities foster
self-regulation because participants must successfully follow
rules and hold back on their own wants and needs (14). Sport
involvement also inspires behavioral corrections that are meant
to ensure a better person–environment fit, which maximizes
chances of school success (3,11,12). Therefore, in theory, sport
should reinforce favorable dispositions toward achievement
and give the necessary endurance for thriving in the face of dif-
ficulty (1,13).

Substantiating such convictions remains a methodological
challenge. First, experimental studies provide evidence of the
positive impact on cognitive development; however, they are
on physical activity. Manipulated interventions are also difficult
to replicate in everyday life. Nonexperimental studies are
mostly cross-sectional and typically address correlates of sport
(fitness, movement, etc.). They might suffer from confounding
from preexisting factors or selection bias.When studies on sport
are longitudinal, they do not always offer extensive control of
preexisting individual and family factors that could serve as
competing explanations (13,15). Second, the literature has
treated sex as a control variable, as though life is gender neutral
regarding social expectations. Considering biological and con-
textual influences, boys and girls experience risk and protective
factors in unique ways (16,17). There are sex differences in
mental health disorder risk (18). Boys and girls have distinct ex-
periences with sport, sedentariness, and physical activity as well
(19). Examining prospective-longitudinal associations between
extended childhood sport involvement in boys and girls during
primary school would thus provide compelling evidence of its
extracurricular value in charting a developmental course toward
future academic achievement.

Using a longitudinal population-based birth cohort design,
this study prospectively examines associations between sport
participation from kindergarten to fourth grade and subsequent
academic benefits through the end of secondary school. Spe-
cifically, we aim to verify whether partaking in extracurricular
sport between ages 6 and 10 yr, according to parent reports,
predicts indicators of academic achievement from ages 12 to
17 yr in typically developingmillennial boys and girls. We ex-
pect that consistent participation during early primary school,
beyond typical childhood venues of school gym classes and
SPORT AND LONG-TERM YOUTH ACHIEVEMENT
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physical play (outdoor amusement, going to park, shopping,
neighborhood biking), would be associated with later academic
achievement in adolescence, above and beyond baseline indi-
vidual and family factors.
METHODS

Study Design and Participants

Participants from this Institutional Review Board–approved
investigation are from the Quebec Longitudinal Study of Child
Development (QLSCD) birth cohort, coordinated by the Institut
de la Statistique du Québec. The QLSCD was designed to ad-
vance knowledge of child development in typically developing
children. The original sampling, launched to track the growth of
typically developing children, comprised 2837 randomly se-
lected infants born between 1997 and 1998 from all administra-
tive regions of Quebec, Canada. Because the aim of the study
was to study representative Canadian children, 614 infants were
deemed ineligible for one of the following reasons: being a
twin, having First Nation status, being untraceable at the time,
having incorrect contact details, and refusing to participate.
Consequently, 2223 infants were selected for initial follow-
up from age 5 months onward (http://www.iamillbe.stat.
gouv.qc.ca/default_an.htm). Annual follow-ups occurred until
children reached age 8 yr, and biennial follow-ups occurred
onward. For each data collection wave, informed consent
was obtained from parents. Child assent and consent (after
age 14 yr) was also obtained. During the school-aged phase,
teachers also gave consent. For the study reported here, a sub-
sample of 1467 children (49% boys) with sport participation
data from ages 6 to 10 yr was retained (20). This study included
outcomes at each time point between ages 12 and 17 yr. Mea-
sures were selected based on the most reliable and valid mea-
sures that would stand the test of time and be amenable to
long-term data collection.

Measures: Sport Participation Predictor (Ages 6, 7, 8,
and 10 yr)

Extracurricular sport participation was measured at four time
points, from spring of kindergarten to spring of fourth grade.
Mothers reported on two items regarding child participation in
sport at ages 6, 7, and 8 yr: “In the last 12 months, outside of
school hours, how often has your child: (a) Taken part in sports
with a coach or instructor (except dance or gymnastics)? and (b)
taken lessons or instruction in other organized physical activi-
ties with a coach or instructor such as dance, gymnastics, mar-
tial arts or circus arts?” (0 = never, 1 = roughly once a month,
2 = roughly once a week, 3 = several times a week, 4 = roughly
every day, 5 = 1 session, 6 = 2 sessions). At age 10 yr, mothers
completed three items: “Howmany times a week has your child
participated: (a) In organized sport or physical activity with a
coach last summer?” (b) “in organized sport or physical activity
with a coach at school since last September, outside of physical
education classes?” and (c) “in organized sport or physical ac-
tivity with a coach outside of school since last September?”
Medicine & Science in Sports & Exercise® 2185

. Unauthorized reproduction of this article is prohibited.

http://www.iamillbe.stat.gouv.qc.ca/default_an.htm
http://www.iamillbe.stat.gouv.qc.ca/default_an.htm


EP
ID
EM

IO
LO

G
Y

D
ow

nloaded from
 http://journals.lw

w
.com

/acsm
-m

sse by G
R

9gV
rV

M
rS

Jgm
x4Z

375+
D

21bO
hV

eM
Q

J8R
G

p16O
7haU

m
lE

p4
2w

kw
i2U

eK
U

dS
ttH

M
Z

9avv89y30zzeU
R

ozaIzZ
xuqD

E
F

vZ
O

Y
A

D
6vqpC

lqX
+

m
S

6N
B

sX
e0ciB

B
eY

r3hj4scqraqJW
X

R
bX

C
ubW

odzw
G

L
fs+

H
W

P
N

A
9q8qW

 on 12/11/2024
(0 = never, 1 = less than once aweek, 2 = once aweek, 3 = twice
a week, 4 = three times a week, 5 = four times a week, 6 = five
times a week or more). For all five items, past-year participation
in sporting activity was computed as 0 = never participated or
1 = participated.

Using longitudinal latent class analyses, two typical trajecto-
ries of participation in sporting activities, structured by a coach/
instructor were established in Brière et al., using the same five
items: 0 = low-inconsistent participation (39%) for children
who did not participate or participated only for a year or two
from ages 6 to 10 yr and 1 = consistent participation (61%)
for children with significant probability of regular participation
during that period (20,21).
Measures: Indicators of Academic Outcomes (Ages
12, 13, 15, and 17 yr)

Average grade in languages was obtained using youth self-
reported average in language arts class at all ages (22).

Importance given to academic performance was assessed
through one question. Youth were asked: “How important is
it for you to get goodmarks?” (0 = not important at all, 1 = some-
what important, 2 = important, 3 = very important).

Intrinsic motivationwas measured using theMarsh/Shavelson
model of academic self-concept (23). Youth were asked about
reading and writing (three items): “I like my languages class,”
“My languages class interests me,” and “I practice languages
evenwhen it is not mandatory.”Amean of the answers, ranging
from “always yes” to “always no” on a five-point Likert scale,
was calculated and converted to a scale from 1 to 10 (α12yr-reading
= 0.86, α12yr-writing = 0.81; α13yr = 0.63; α15yr = 0.69; α17yr = 0.75).

Attachment to school was measured using a five-item self-
report scale: "I am proud to study at this school," "I am happy
to study at this school," "I feel safe in my school," "On most
days, I feel like going to school," and "I like my school"
(α12yr = 0.86; α13yr = 0.86; α15yr = 0.87; α17yr = 0.88 (24)).
An average score was calculated and brought to a scale rang-
ing from 0 to 10.

Academic aspiration was measured by one self-reported
item: “What is the highest level of schooling that you would
like to achieve?” (1 = before the end of secondary school,
2 = secondary school diploma, 3 = diploma of vocational stud-
ies, 4 = diploma in college studies, 5 = university diploma).

Grade retention was assessed by asking participants if they
had been held back in school in the past (0 = no; 1 = yes, 1 yr;
2 = yes, 2 yr; 3 = yes, 3 or more years).

Dropout riskwas calculated as a probability ranging from 0
to 1, where a score closer to 1 represents a higher risk for
dropping out. Using the Dropout Prediction Index, at ages
12 and 13 yr, youth self-reported the following: their average
grade in language arts and math, if they experienced grade re-
tention, if they like school, how their marks compare to those
of the other students, if having good marks is important to
them, and what they aspired to as their highest level of school-
ing (25). At ages 15 and 17 yr, the same questions were asked,
in addition to the importance of having good grades in
2186 Official Journal of the American College of Sports Medicine
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language arts and in math. To create the index, answers were
coded as 1 if they scored 1 SD above the mean (or below
the mean if positively scored) on each of the risk components
and 0 if above/below that cutoff (25).

Thought of dropping out was assessed at ages 13, 15, and
17 yr. Youthwere asked, “Have you ever seriously thought about
giving up on school?” (yes = 1 or no = 0).

Measures: Baseline Childhood Individual and Family
Control Variables (Ages 5 months to 6 yr)

Individual. Child temperament problems were parent-
reported at age 1.5 yr, using 20 items from the Infant Character-
istics Questionnaire (0 = below the median, 1 = above the
median (26)). Literacy stimulation was reported at age 1.5 yr.
Parents were asked how often they: looked through books with
their children, read books with their children, and played with
crayons with their children. Responses for each question were
categorized as 0 = once a week or less and 1 = a few times a
week or every day. The sum of the three items was reverse-
coded and reported the different types of stimulation at home
(0 = all types of stimulation, 1 = 2 types of stimulation, 2 = 1
type of stimulation, 3 = no type of stimulation). Neurocognitive
skills were evaluated at age 2 yr by research assistants using the
Imitation Sorting Task, where a higher score indicates a better
performance (scores ranging from 0 to 3, (27)). Receptive vo-
cabulary knowledge and skills were measured by a trained ex-
aminer at age 6 yr with a French adaptation of the Peabody Pic-
ture Vocabulary Test (28).

Family. Parent antisocial behavior was measured at 5 months
using the National Institute of Mental Health–Diagnostic In-
terview Schedule (12 items; 0 = below the median, 1 = above
the median (29)). Maternal education was measured at age
5 months (0 = finished secondary school, 1 = did not finish
secondary school). Maternal depressive symptoms were self-
reported when the child was 5 months old using an abridged
13-question version of the Diagnostic Interview Schedule,
where a higher score represents a higher level of depressive
symptoms (0 = below the median and 1 = above the median
(30)). Family dysfunction was reported by parents at age 6
yr using seven items from the McMaster Family Assessment
Device, with a lower score indicating a more functional family
(0 = below the median, 1 = above the median (31)). At age
6 yr, we also included family configuration (0 = intact,
1 = non-intact) and family income (0 = sufficient income,
1 = insufficient income as defined by the Canadian low-
income cutoff of that year provided by Statistics Canada).

Data Analytic Strategies

Analyses.Using GrowthMixture Modeling generated natu-
ral groupings of individuals with similar extracurricular sport par-
ticipation during childhood. Latent classes of overall participation
between ages 6 and 10 yr were established by Brière et al. (20).
Descriptive statistics were obtained using SPSS (v. 26). Estima-
tions predicted the outcomes children in the high-consistent tra-
jectory, compared with their same-sex counterparts from the
http://www.acsm-msse.org
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TABLE 1. Descriptive statistics for study variables.

Boys Girls

M (SD) Categorical variables (%) Range M (SD) Categorical variables (%) Range

Predictor (6–10 yr)
Extracurricular sport
0 = Low-inconsistent 37.9 34.7
1 = High-consistent 62.1 65.3

Outcomes (12 yr)
Average grade in languages 75.96 (11.42) 0.00–100.00 81.07 (9.43) 0.00–100.00
Importance given to academic performance
0 = Not important at all 1.1 0.6
1 = Somewhat important 14.8 12.4
2 = Important 34.0 31.8
3 = Very important 50.2 55.2
Intrinsic motivation 5.73 (1.89) 0.00–10.00 7.28 (1.72) 0.00–10.00
Attachment to school 7.13 (2.10) 0.00–10.00 7.87 (1.84) 0.00–10.00
Academic aspirations
1 = Before the end of high school 3.6 1.7
2 = High school diploma 10.3 6.6
3 = DVS 10.7 6.8
4 = DCS 16.9 10.4
5 = University diploma 58.6 74.5

Grade retention
0 = No 91.3 94.1
1 = Yes, 1 yr 7.5 4.9
2 = Yes, 2 yr 1.1 0.8
3 = Yes, 3 or more years 0.2 0.2
Dropout risk 0.20 (0.22) 0.00–1.00 0.15 (0.18) 0.00–1.00

Outcomes (13 yr)
Average grade in languages 74.13 (11.26) 0.00–100.00 78.03 (10.35) 0.00–100.00
Importance given to academic performance
0 = Not important at all 1.4 0.8
1 = Somewhat important 13.1 10.7
2 = Important 39.0 36.7
3 = Very important 46.4 51.8
Intrinsic motivation 5.31 (2.42) 0.00–10.00 6.19 (2.16) 0.00–10.00
Attachment to school 7.11 (2.03) 0.00–10.00 7.76 (1.75) 0.00–10.00
Academic aspirations
1 = Before the end of high school 2.0 1.4
2 = High school diploma 7.1 4.2
3 = DVS 13.4 6.3
4 = DCS 18.5 12.7
5 = University diploma 58.9 75.5
Grade retention
0 = No 88.2 92.5
1 = Yes, 1 yr 10.2 7.2
2 = Yes, 2 yr 1.0 0.2
3 = Yes, 3 or more years 0.0 0.2
Dropout risk 0.21 (0.22) 0.00–1.00 0.17 (0.18) 0.00–1.00
Thought of dropping out
0 = No 91.2 94.6
1 = Yes 8.8 5.4

Outcomes (15 yr)
Average grade in languages 72.27 (11.17) 0.00–100.00 77.55 (10.35) 0.00–100.00
Importance given to academic performance
0 = Not important at all 4.0 0.8
1 = Somewhat important 21.9 15.1
2 = Important 49.8 43.0
3 = Very important 24.3 41.1
Intrinsic motivation 5.06 (2.55) 0.00–10.00 6.27 (2.36) 0.00–10.00
Attachment to school 6.76 (2.05) 0.00–10.00 6.98 (2.11) 0.00–10.00
Academic aspirations
1 = Before the end of high school 1.8 0.9
2 = High school diploma 3.9 3.7
3 = DVS 18.1 5.6
4 = DCS 19.3 13.5
5 = University diploma 56.9 76.3
Grade retention
0 = No 82.5 87.3
1 = Yes, 1 yr 13.5 10.7
2 = Yes, 2 yr 3.3 1.4
3 = Yes, 3 or more years 0.7 0.6
Dropout risk 0.30 (0.28) 0.00–10.00 0.22 (0.24) 0.00–10.00
Thought of dropping out
0 = No 91.0 92.4
1 = Yes 9.0 7.6

Continued next page
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TABLE 1. (Continued)

Boys Girls

M (SD) Categorical variables (%) Range M (SD) Categorical variables (%) Range

Outcomes (17 yr)
Average grade in languages 71.87 (10.53) 0.00–100.00 78.16 (10.80) 0.00–100.00
Importance given to academic performance
0 = Not important at all 7.1 1.1
1 = Somewhat important 26.8 13.0
2 = Important 45.2 42.7
3 = Very important 20.9 43.2
Intrinsic motivation 4.90 (2.60) 0.00–10.00 6.24 (2.52) 0.00–10.00
Attachment to school 6.61 (2.13) 0.00–10.00 6.93 (2.04) 0.00–10.00
Academic aspirations
0 = Does not know, does not matter
1 = Before the end of high school 1.4 0.7
2 = High school diploma 4.0 2.6
3 = DVS 20.7 6.5
4 = DCS 17.9 16.0
5 = University diploma 56.0 74.2
Grade retention
0 = No 80.7 87.2
1 = Yes, 1 yr 14.0 8.2
2 = Yes, 2 yr 4.4 3.7
3 = Yes, 3 or more years 0.9 0.9
Dropout risk 0.31 (0.27) 0.00–10.00 0.20 (0.23) 0.00–10.00
Thought of dropping out
0 = No 88.1 89.6
1 = Yes 11.9 10.4

Control variables
Parent antisocial behavior (5 mo)
1 = Above the median 49.4 46.9
Maternal education (5 mo)
1 = Did not finish high school 12.6 15.3
Maternal depressive symptoms (5 mo)
1 = Above the median 47.1 42.7
Literacy stimulation (1.5 yr)
0 = Three types 9.1 4.7
1 = Two type 15.1 14.1
2 = One types 32.8 28.9
3 = No stimulation 43.0 52.3
Child temperament problems (1.5 yr)
1 = Above the median 49.0 49.7
Neurocognitive skills (2 yr)
0 = Score of 3 3.2 6.1
1 = Score of 2 22.8 22.4
2 = Score of 1 52.4 52.7
3 = Score of 0 21.6 18.8
Family configuration (6 yr)
1 = Non-intact 29.6 30.1
Family income (6 yr)
1 = Insufficient 16.6 16.6
Family dysfunction (6 yr)
1 = Above the median 43.0 44.2
Vocabulary skills (6 yr) 115.14 (17.00) 0.00–160.00 115.18 (17.50) 0.00–160.00

Data were compiled from the final master file of the QLSCD (1998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
DCS, diploma in college studies; DVS, diploma of vocational studies.
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low-inconsistent trajectory. Long-term prospective associations
were estimated using ordinary least squares multiple regression
using Mplus (v. 8.0), stratified by sex (32). Regressions were
operated independently at every outcome time point. Specific
indicators of academic achievement (at ages 12, 13, 15, and
17 yr) were adjusted and linearly regressed onmiddle childhood
sport participation trajectories measured (at ages 6, 7, 8, and
10 yr). Adjustments for possible omitted variable bias were
accounted for by including preexisting and concurrent child
and family characteristics that were either statistically or substan-
tively linked to the predictor or outcomes. For each achievement
outcome, the predictor and confound controls were entered
simultaneously. Specific baseline variables (Peabody Picture
2188 Official Journal of the American College of Sports Medicine
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Vocabulary Test) were also added to further bootstrap confound
control. Our results bear upon the adjusted model, where “a”
and “e” represent the intercept and stochastic error, respectively:

ACHiages12–17 yr ¼ a1 þ β1 SPiages6–10 yr þ γ1 CHILDiages1:5–6 yr þ γ2 FAMIlLYiages5 mo–6 yr þ ei

Indicators of achievement (ACHiages12–17yr, represented by the
outcome measures) from ages 12 to 17 yr are regressed on
sport participation from ages 6 to 10 yr (SPiages6–10yr) for each
individual child while simultaneously controlling for concurrent
and preexisting individual (CHILD

iages1.5–6yr
) and family

(FAMILY
i5months–6yr

) characteristics that are statistically and/or
substantively correlated with our predictor and outcome
variables.
http://www.acsm-msse.org
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TABLE 2. Unstandardized regression coefficients (standard error) reflecting the adjusted re-
lationship between baseline and concurrent child and family characteristics ages between
5 months and 6 yr and extracurricular sport from ages 6 to 10 yr.

Extracurricular Sport (6–10 yr)

Sex 0.03 (0.03)
Boys Girls

Parent antisocial behavior (5 mo) −0.06 (0.17) −0.09 (0.17)
Maternal education (5 mo) −1.27 (0.27)*** −0.99 (0.24)***
Maternal depressive symptoms (5 mo) −0.37 (0.17)* −0.34 (0.17)*
Literacy stimulation (1.5 yr) −0.19 (0.09)* −0.09 (0.10)
Child temperament problems (1.5 yr) 0.04 (0.19) −0.04 (0.19)
Neurocognitive skills (2 yr) −0.01 (0.12) −0.27 (0.11)**
Family configuration (6 yr) −0.27 (0.20) −0.32 (0.19)
Family income (6 yr) −0.49 (0.25)* −0.77 (0.23)***
Family dysfunction (6 yr) −0.38 (0.17)* −0.24 (0.17)
Vocabulary skills (6 yr) 0.02 (0.01)** 0.00 (0.01)

R2 0.160*** 0.149***

Analyses corrected for attrition bias. Data were compiled from the final master file of the
QLSCD (1998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.001.
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 on 12/11/2024
Missing data treatment. This study required data from
various sources and waves. As expected from a longitudinal
study, some participants had incomplete data. We used the
full-maximum likelihood procedure in Mplus 8.0 to conduct
the analyses and correct any bias introduced by attrition (32).
G
Y

RESULTS

Descriptive statistics. Table 1 reports descriptive statis-
tics for all study variables between ages 5 months and 17 yr.
Approximately two-thirds of boys and girls were classified
in the high-consistent trajectory of sport participation. By
TABLE 3. Unstandardized regression coefficients (standard error) reflecting the adjusted relationship

Average Grade
in Languages

Importance Given to
Academic Performance

Boys Extracurricular sport (6–10 yr) 2.91 (1.05)** 0.45 (0.17)**
Parent antisocial behavior (5 mo) −2.76 (0.94)** 0.10 (0.17) −
Maternal education (5 mo) −7.01 (1.97)*** −0.09 (0.29) −
Maternal depressive symptoms (5 mo) −0.48 (0.96) 0.06 (0.17)
Literacy stimulation (1.5 yr) −0.09 (0.54) 0.03 (0.09)
Child temperament problems (1.5 yr) 0.82 (1.02) 0.01 (0.18) −
Neurocognitive skills (2 yr) −1.08 (0.58) −0.03 (0.12) −
Family configuration (6 yr) −1.96 (1.11) 0.21 (0.20)
Family income (6 yr) 1.12 (1.37) −0.26 (0.24) −
Family dysfunction (6 yr) 0.81 (0.94) 0.06 (0.17)
Vocabulary skills (6 yr) 0.07 (0.04) −0.02 (0.01)** −

R2 0.111*** 0.042*

Girls Extracurricular sport (6–10 yr) 2.05 (0.83)** 0.39 (0.17)*
Parent antisocial behavior (5 mo) −1.86 (0.72)** −0.05 (0.16) −
Maternal education (5 mo) −4.45 (1.12)*** 0.08 (0.25) −
Maternal depressive symptoms (5 mo) −1.03 (0.74) −0.24 (0.16) −
Literacy stimulation (1.5 yr) −0.31 (0.41) −0.06 (0.09) −
Child temperament problems (1.5 yr) −0.74 (0.77) 0.19 (0.17) −
Neurocognitive skills (2 yr) −0.47 (0.45) 0.01 (0.11) −
Family configuration (6 yr) −1.00 (0.81) 0.10 (0.18)
Family income (6 yr) −0.43 (1.09) −0.07 (0.27) −
Family dysfunction (6 yr) 0.55 (0.71) −0.10 (0.16)
Vocabulary skills (6 yr) 0.12 (0.02)*** 0.00 (0.01)

R2 0.156*** 0.019

Analyses corrected for attrition bias. Data were compiled from the final master file of the QLSCD (1
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.001.
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age 17 yr, 19.3% of boys and 12.8% of girls had been held
back at least 1 yr in school. Table 2 reports adjusted unstan-
dardized regression coefficients reflecting the relationship be-
tween baseline and concurrent individual and family charac-
teristics and sport participation from ages 6 to 10 yr. Maternal
education made the largest contributions to predicting sport
participation, followed by family income.

Inferential Analyses:Middle childhood sport from ages 6 to
10 yr and academic achievement indicators

Table 3 reports the adjusted relationship between middle
childhood sport participation and academic achievement indi-
cators at age 12 yr. Compared with girls with low-inconsistent
participation, girls with high-consistent participation had a
10.5% unit increase in average grades in language (P ≤ 0.05,
95% confidence interval (CI): 0.42 to 3.68), 10.1% unit in-
crease in the importance given to academic performance
(P ≤ 0.05, 95% CI: 0.06 to 0.72), 18.4% unit increase in aca-
demic aspirations (P ≤ 0.001, 95% CI: 0.34 to 1.14), and
12.1% unit decrease in dropout risk (P ≤ 0.01, 95% CI: −0.08
to −0.01). Compared with boys with low-inconsistent participa-
tion, boys with high-consistent participation had a 12.5% unit
increase in average grades in language (P ≤ 0.01, 95% CI:
0.86 to 4.96), 11.7% unit increase in the importance given to ac-
ademic performance (P ≤ 0.01, 95% CI: 0.11 to 0.78), 22.9%
unit increase in academic aspirations (P ≤ 0.001, 95% CI:
0.53 to 1.34), 18.6% unit decrease in chances of being held back
in school (P ≤ 0.05, 95% CI: −1.38 to −0.08), and 13.9% unit
decrease in dropout risk (P ≤ 0.01, 95% CI: −0.10 to −0.02).

Table 4 documents the adjusted relationship between child-
hood sport participation and academic achievement indicators
between extracurricular sport from ages 6 to 10 yr and academic achievement at age 12 yr.

Age 12 yr

Intrinsic
Motivation

Attachment
to School

Academic
Aspirations Grade Retention Dropout Risk

0.15 (0.18) 0.36 (0.20) 0.93 (0.21)*** −0.73 (0.33)* −0.06 (0.02)**
0.03 (0.16) −0.18 (0.18) 0.06 (0.19) 0.14 (0.32) 0.03 (0.02)
0.32 (0.28) −0.38 (0.31) −1.46 (0.31)*** 0.94 (0.43)* 0.11 (0.04)**
0.10 (0.16) −0.42 (0.18)* 0.22 (0.19) 0.04 (0.30) 001 (0.02)
0.03 (0.09) −0.12 (0.10) −0.16 (0.10) 0.24 (0.17) 0.01 (0.01)
0.12 (0.18) 0.30 (0.19) −0.43 (0.21)* 0.10 (0.33) −0.01 (0.02)
0.19 (0.12) −0.22 (0.13) −0.30 (0.14)* 0.11 (0.20) 0.03 (0.01)*
0.32 (0.19) −0.10 (0.22) 0.23 (0.24) 0.15 (0.37) 0.03 (0.02)
0.23 (0.25) 0.31 (0.28) −0.15 (0.29) −0.37 (0.47) 0.03 (0.03)
0.03 (0.16) −0.12 (0.18) −0.07 (0.19) 0.17 (0.32) −0.01 (0.02)
0.01 (0.01) — — — —

0.018 0.043** 0.155*** 0.091** 0.093***

0.15 (0.15) 0.14 (0.18) 0.74 (0.20)*** −0.54 (0.40) −0.05 (0.02)**
0.26 (0.14) −0.14 (0.15) −0.65 (0.21)** 0.31 (0.35) 0.04 (0.01)**
0.08 (0.21) −0.44 (0.25) −0.59 (0.28)* 1.12 (0.41)** 0.11 (0.03)***
0.27 (0.15) −0.36 (0.15)* −0.31 (0.21) −0.07 (0.35) 0.01 (0.02)
0.06 (0.08) −0.24 (0.09)** −0.08 (0.12) 0.15 (0.21) 0.01 (0.01)
0.12 (0.15) 0.10 (0.16) −0.07 (0.23) 0.39 (0.38) 0.00 (0.02)
0.08 (0.09) −0.07 (0.10) −0.23 (0.14) 0.37 (0.26) 0.01 (0.01)
0.15 (0.15) 0.02 (0.17) −0.02 (0.23) 0.36 (0.39) 0.01 (0.02)
0.25 (0.23) −0.10 (0.22) −0.02 (0.32) 0.83 (0.42)* 0.06 (0.03)*
0.20 (0.14) 0.03 (0.14) −0.24 (0.20) −0.21 (0.36) 0.01 (0.01)
0.00 (0.01) — — — —

0.029* 0.046** 0.112*** 0.176*** 0.137***

998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
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 on 12/11/2024
at age 13 yr. Compared with girls with low-inconsistent partic-
ipation, girls with high-consistent participation had a 10.8%
unit increase in the importance given to academic performance
(P ≤ 0.05, 95% CI: 0.07 to 0.76), 12.2% unit increase in intrin-
sic motivation (P ≤ 0.01, 95% CI: 0.15 to 0.96), 12.9% unit in-
crease in academic aspirations (P ≤ 0.05, 95% CI: 0.09 to 0.94),
and 11.4% unit decrease in dropout risk (P ≤ 0.05, 95% CI:
−0.08 to −0.01). Compared with boys with low-inconsistent
participation, boys with high-consistent participation had a
15.5% unit decrease in chances of being held back in school
(P ≤ 0.05, 95% CI: −1.25 to 0.00).

Table 5 reports the adjusted relationship between childhood
sport participation and academic achievement indicators at age
15 yr. Compared with girls with low-inconsistent participation,
girls with high-consistent participation had a 9.1% unit increase
in average grades in language (P ≤ 0.05, 95% CI: 0.19 to 3.73),
11.1% unit increase in academic aspirations (P ≤ 0.05, 95% CI:
0.00 to 0.91), 12.1% unit decrease in dropout risk (P ≤ 0.01,
95% CI: −0.11 to −0.02), and 20.9% unit decrease in chances
of being held back in school (P ≤ 0.001, 95% CI: −1.43 to
−0.36). Compared with boys with low-inconsistent participa-
tion, boys with high-consistent participation had a 16.6% unit
increase in intrinsic motivation (P ≤ 0.001, 95% CI: 0.42 to
1.33), 14.0% unit increase in attachment to school (P ≤ 0.001,
95% CI: 0.23 to 0.95), 21.2% unit increase in academic aspira-
tions (P ≤ 0.001, 95% CI: 0.48 to 1.24), 20.6% unit decrease in
chances of being held back in school (P ≤ 0.001, 95%CI: −1.33
to −0.37), 16.6% unit decrease in dropout risk (P ≤ 0.001, 95%
TABLE 4. Unstandardized regression coefficients (standard error) reflecting the adjusted relationship

Average Grade
in Languages

Importance Given
to Academic
Performance

Intrinsic
Motivation

Boys Extracurricular sport (6–10 yr) 1.78 (1.13) 0.00 (0.19) 0.21 (0.24)
Parent antisocial behavior (5 mo) −2.59 (1.01)** −0.13 (0.18) −0.25 (0.22)
Maternal education (5 mo) −1.77 (2.04) −0.43 (0.31) −0.33 (0.35)
Maternal depressive symptoms (5 mo) −0.68 (1.03) 0.07 (0.18) 0.13 (0.23)
Literacy stimulation (1.5 yr) −0.83 (0.56) 0.17 (0.10) −0.05 (0.12)
Child temperament problems (1.5 yr) −1.18 (1.24) −0.11 (0.19) −0.15 (0.24)
Neurocognitive skills (2 yr) −0.46 (0.72) −0.04 (0.12) −0.21 (0.15)
Family configuration (6 yr) −1.48 (1.17) −0.16 (0.21) −0.04 (0.28)
Family income (6 yr) −1.17 (1.68) −0.67 (0.26)** −0.40 (0.37)
Family dysfunction (6 yr) 0.96 (1.00) 0.04 (0.18) −0.10 (0.23)
Vocabulary skills (6 yr) 0.14 (0.05)** −0.01 (0.01) −0.01 (0.01)

R2 0.101** 0.046* 0.020

Girls Extracurricular sport (6–10 yr) 1.39 (0.97) 0.42 (0.18)* 0.56 (0.20)
Parent antisocial behavior (5 mo) −2.33 (0.80)** 0.07 (0.17) −0.34 (0.18)
Maternal education (5 mo) −2.96 (1.35)* 0.12 (0.23) −0.45 (0.29)
Maternal depressive symptoms (5 mo) −1.08 (0.85) −0.30 (0.17) −0.09 (0.19)
Literacy stimulation (1.5 yr) −0.82 (0.46) −0.12 (0.09) 0.01 (0.10)
Child temperament problems (1.5 yr) −1.64 (0.89) 0.08 (0.17) −0.28 (0.20)
Neurocognitive skills (2 yr) −1.10 (0.52)* 0.01 (0.12) −0.10 (0.12)
Family configuration (6 yr) −3.34 (0.96)*** 0.00 (0.19) −0.24 (0.20)
Family income (6 yr) −2.47 (1.27)* 0.49 (0.24)* 0.78 (0.27)
Family dysfunction (6 yr) 0.17 (0.80) −0.27 (0.17) 0.06 (0.18)
Vocabulary skills (6 yr) 0.10 (0.03)*** 0.00 (0.01) 0.00 (0.01)

R2 0.170*** 0.036* 0.043**

Analyses corrected for attrition bias. Data were compiled from the final master file of the QLSCD (1
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.001.
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CI: −0.15 to −0.04), and 15.7% unit decrease in having thoughts
of dropping out (P ≤ 0.05, 95% CI: −1.22 to −0.02).

Table 6 documents the adjusted relationship between child-
hood sport participation and indicators of academic achieve-
ment indicators at age 17 yr. Compared with girls with low-
inconsistent participation, girls with high-consistent participation
had a 20.3% unit increase in academic aspirations (P ≤ 0.001,
95% CI: 0.41 to 1.28), 21.3% unit decrease in chances of be-
ing held back in school (P ≤ 0.01, 95% CI: −1.57 to −0.34),
and 19% unit decrease in having thoughts of dropping out
(P ≤ 0.05, 95% CI: −1.47 to −0.16). Compared with boys with
low-inconsistent participation, boys with high-consistent par-
ticipation had a 18.3% unit increase in academic aspirations
(P ≤ 0.001, 95% CI: 0.31 to 1.12), 16.6% unit decrease in
chances of being held back in school (P ≤ 0.01, 95% CI: −1.21
to −0.16), and 16.1% unit decrease in dropout risk (P ≤ 0.01,
95% CI: −0.15 to −0.03).
DISCUSSION

This investigation provides compelling and timely evidence
of long-term associations between sport participation and sub-
sequent indicators of academic success in typically developing
boys and girls by late adolescence. Middle childhood is char-
acterized by formal entry into grade school with successive ac-
ademic demands, which require perseverance such as learning
to read and reading to learn, arithmetic, and attention skills
(17). These are important for academic success as the demands
between extracurricular sport from ages 6 to 10 yr and academic achievement at age 13 yr.

Age 13 yr

Attachment
to School

Academic
Aspirations

Grade
Retention Dropout Risk

Thought of
Dropping Out

0.22 (0.21) 0.37 (0.19) −0.63 (0.32)* −0.04 (0.02) −0.18 (0.35)
−0.36 (0.18)* 0.17 (0.19) 0.22 (0.31) 0.04 (0.02)* 0.08 (0.32)
−0.61 (0.39) −0.98 (0.32)** 1.71 (0.40)*** 0.11 (0.05) 0.41 (0.42)
−0.20 (0.18) −0.07 (0.19) 0.13 (0.30) 0.00 (0.02) 0.03 (0.35)
−0.15 (0.11) −0.02 (0.10) 0.02 (0.17) −0.00 (0.01) 0.27 (0.16)
0.22 (0.20) 0.16 (0.21) 0.21 (0.34) 0.01 (0.02) 0.43 (0.37)
−0.24 (0.11)* −0.08 (0.12) 0.00 (0.19) 0.02 (0.01) 0.28 (0.20)
0.18 (0.22) −0.31 (0.22) 0.28 (0.34) 0.04 (0.03) 0.39 (0.34)
−0.24 (0.32) −0.40 (0.28) 0.21 (0.39) 0.09 (0.04)** 1.15 (0.39)**
−0.20 (0.18) −0.28 (0.19) 0.07 (0.32) 0.01 (0.02) −0.11 (0.33)

— — — — —

0.052* 0.081** 0.141*** 0.114** 0.140**

** 0.23 (0.17) 0.51 (0.22)* −0.32 (0.38) −0.04 (0.02)* −0.15 (0.43)
−0.30 (0.14)* −0.13 (0.20) 0.52 (0.36) 0.04 (0.02)* −0.25 (0.40)
−0.10 (0.21) −0.51 (0.30) 1.32 (0.37)*** 0.06 (0.03)* 0.59 (0.51)
−0.26 (0.15) −0.31 (0.21) 0.06 (0.35) 0.01 (0.02) 0.74 (0.41)
−0.13 (0.08) −0.16 (0.11) 0.16 (0.18) 0.02 (0.01)* 0.11 (0.18)
−0.14 (0.16) 0.03 (0.22) −0.07 (0.38) 0.01 (0.02) 0.45 (0.43)
0.01 (0.09) −0.23 (0.14) 0.42 (0.24) 0.02 (0.01)* 0.49 (0.27)
−0.41 (0.16)** −0.12 (0.23) 0.55 (0.36) 0.07 (0.02)*** 0.32 (0.45)

** 0.23 (0.21) −0.18 (0.30) 0.79 (0.41)* 0.05 (0.02) −0.69 (0.66)
0.12 (0.14) −0.24 (0.20) −0.21 (0.35) 0.00 (0.01) −0.04 (0.37)

— — — — —

0.040** 0.072** 0.215*** 0.135*** 0.122

998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
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TABLE 5. Unstandardized regression coefficients (standard error) reflecting the adjusted relationship between extracurricular sport from ages 6 to 10 yr and academic achievement at age 15 yr.

Age 15 yr

Average Grade
in Languages

Importance Given
to Academic
Performance

Intrinsic
Motivation

Attachment
to School

Academic
Aspirations

Grade
Retention Dropout Risk

Thought of
Dropping out

Boys Extracurricular sport (6–10 yr) 1.85 (1.07) 0.22 (0.19) 0.88 (0.23)*** 0.59 (0.19)** 0.86 (0.20)*** −0.85 (0.25)*** −0.10 (0.03)*** −0.62 (0.31)*
Parent antisocial behavior (5 mo) −0.15 (0.95) 0.02 (0.16) −0.23 (0.21) −0.32 (0.17) −0.08 (0.19) 0.39 (0.24) 0.04 (0.02) −0.21 (0.30)
Maternal education (5 mo) −5.35 (1.67)*** −0.33 (0.29) −0.53 (0.34) −0.41 (0.32) −1.59 (0.34)*** 1.32 (0.32)*** 0.16 (0.05)*** 0.53 (0.38)
Maternal depressive symptoms

(5 mo)
−1.01 (0.99) −0.12 (0.17) 0.18 (0.22) −0.27 (0.17) −0.44 (0.19)* −0.10 (0.24) 0.03 (0.02) 0.68 (0.31)*

Literacy stimulation (1.5 yr) 0.14 (0.49) 0.06 (0.09) 0.10 (0.11) 0.14 (0.09) 0.00 (0.10) 0.10 (0.13) 0.00 (0.01) 0.07 (0.17)
Child temperament problems (1.5 yr) 0.22 (1.05) −0.14 (0.18) −0.37 (0.23) 0.26 (0.19) −0.12 (0.21) −0.04 (0.28) −0.03 (0.03) −0.01 (0.38)
Neurocognitive skills (2 yr) −0.20 (0.66) −0.15 (0.11) −0.28 (0.15) 0.00 (0.13) −0.11 (0.13) 0.18 (0.17) 0.02 (0.02) 0.04 (0.20)
Family configuration (6 yr) −0.35 (1.17) 0.01 (0.20) 0.54 (0.24)* −0.25 (0.21) −0.16 (0.22) 0.32 (0.25) 0.04 (0.03) 0.68 (0.32)*
Family income (6 yr) −0.84 (1.62) −0.18 (0.25) 0.37 (0.33) 0.14 (0.25) 0.01 (0.31) 0.76 (0.29)** 0.07 (0.04) 0.11 (0.38)
Family dysfunction (6 yr) 0.69 (0.96) −0.15 (0.17) −0.14 (0.22) −0.06 (0.18) −0.01 (0.18) 0.28 (0.24) −0.02 (0.02) −0.10 (0.31)
Vocabulary skills (6 yr) 0.02 (0.04) −0.01 (0.01)* −0.01 (0.01) — — — — —

R2 0.045** 0.026 0.060** 0.046** 0.146*** 0.176*** 0.113*** 0.111**

Girls Extracurricular sport (6–10 yr) 1.96 (0.90)* 0.27 (0.17) 0.20 (0.21) 0.16 (0.18) 0.45 (0.23)* −0.90 (0.27)*** −0.06 (0.02)** −0.51 (0.35)
Parent antisocial behavior (5 mo) −20.3 (0.80)** −0.15 (0.16) −0.21 (0.19) −0.50 (0.17)** −0.79 (0.21)*** 0.33 (0.27) 0.07 (0.02)*** 0.54 (0.35)
Maternal education (5 mo) −3.36 (1.36)** 0.20 (0.25) −01.1 (0.29) −0.22 (0.27) −0.53 (0.33) 0.95 (0.32)** 0.14 (0.04)*** 0.68 (0.39)
Maternal depressive symptoms

(5 mo)
−1.08 (0.82) 0.10 (0.16) 0.10 (0.20) −0.02 (0.18) −0.08 (0.21) 0.10 (0.28) 0.01 (0.02) 0.29 (0.34)

Literacy stimulation (1.5 yr) −1.26 (0.47)** −0.17 (0.09)* −0.24 (0.11)* −0.14 (0.10) −0.21 (0.12) 0.11 (0.15) 0.02 (0.01)* −0.05 (0.19)
Child temperament problems (1.5 yr) −0.30 (0.87) −0.24 (0.17) −0.18 (0.20) −0.08 (0.19) −0.18 (0.22) 0.06 (0.31) 0.01 (0.02) −0.01 (0.37)
Neurocognitive skills (2 yr) −1.01 (0.47)* −0.21 (0.10)* −0.14 (0.13) −0.16 (0.11) −0.26 (0.13)* 0.41 (0.20)* 0.03 (0.01)** 0.05 (0.22)
Family configuration (6 yr) −1.88 (0.87)* −0.14 (0.18) 0.02 (0.21) −0.29 (0.19) −0.09 (0.24) 0.64 (0.29)* 0.07 (0.02)** 0.80 (0.34)*
Family income (6 yr) −2.25 (1.15)* −0.21 (0.24) 0.23 (0.30) −0.06 (0.27) −0.67 (0.32)* 0.83 (0.33)** 0.08 (0.03)* 0.17 (0.43)
Family dysfunction (6 yr) −0.19 (0.77) −0.30 (0.15)* 0.23 (0.19) −0.10 (0.17) −0.15 (0.23) 0.04 (0.27) 0.02 (0.02) 0.17 (0.31)
Vocabulary skills (6 yr) 0.10 (0.03)*** 0.00 (0.01) 0.01 (0.01) — — — — —

R2 0.153*** 0.039** 0.022* 0.036** 0.138*** 0.212*** 0.188*** 0.128**

Analyses corrected for attrition bias. Data were compiled from the final master file of the QLSCD (1998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.001.
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of schooling increase (22). Knowing that achievement in
school and in sport requires perseverance (or grit) in the face
of difficulty (33,34), parents invest in sport with hopes that their
sons and daughters will acquire competencies, assets, values,
and life skills that will help them flourish and thrive in the face
of adversity (1). There is a belief that developing positive per-
ceptions of self and social skills for teamwork, responsibility,
and relationships will somehow translate into better outcomes
in emerging adulthood (3). Our findings suggest that childhood
involvement in sport makes unique contributions to improve-
ments in educational prospects for both boys and girls, poten-
tially improving opportunities for economic and personal suc-
cess in adulthood.

By the end of sixth grade, more consistent participation in
sport forecasted improvements in achievement for boys and
girls, compared with less consistent participation in their
same-sex counterparts. Middle childhood sport participation
persistently forecasted greater academic aspirations, less grade
retention, and lower dropout risk toward the end senior year
for both sexes. These findings align with past literature using
similar populational techniques. In a 12-month longitudinal
study, Gil-Espinosa et al. (5) found that cardiorespiratory fitness
and muscular strength were associated with higher academic
achievement in adolescents. Syväoja et al. (6) found similar lon-
gitudinal associations between muscular fitness and subsequent
grades inmiddle childhood and adolescence. Girls, being consid-
eredmore at risk for emotional disorders (anxiety and depression)
(18), distinctly reported important academic advantages of
SPORT AND LONG-TERM YOUTH ACHIEVEMENT
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consistently partaking in childhood sport. This was especially
remarked for achievement in language arts.

The transition from primary to secondary school represents
a critical period when students disengage, especially boys
(33). This disengagement may reflect variations in brain
growth and development that might not yet match the require-
ments of the academic curriculum and other school demands
(17). Puberty triggers maturation by evoking accelerated corti-
cal thinning, which leads to better deductive reasoning and ab-
stract thinking in adolescence (35). Girls show such cortical
thinning 1 to 2 yr earlier than boys (35). Boys start puberty
and cortical maturation, on average, 2 yr later than girls (36).
Thus, boys are expectedly maturing less slowly on the cortical
front and are more at risk of disengaging from achievement-
related behaviors and values during their academic journey
than girls. Boys are also more at risk of neurodevelopmental
disorders like attention-deficit/hyperactivity disorder than girls
(18). By seventh grade, the associated benefits for boys were
not only for improved achievement but also for importance
given to school, academic motivation, and positive attitudes
about learning. There were reductions in grade retention and
dropout risk through to their senior year of secondary school.
We thus observed salutary associations for boys through to
age 17 yr, which corresponds to the end of their senior year
in French Canada (37).

Sport participation is thus generally predictive of more
success-oriented behavior (1,13). Past research reveals two
characteristics of children’s sport participation that might
Medicine & Science in Sports & Exercise® 2191
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TABLE 6. Unstandardized regression coefficients (standard error) reflecting the adjusted relationship between extracurricular sport from ages 6 to 10 yr and academic achievement at age 17 yr.

Age 17 yr

Average Grade
in Languages

Importance Given
to Academic
Performance

Intrinsic
Motivation

Attachment
to School

Academic
Aspirations

Grade
Retention Dropout Risk

Thought of
Dropping out

Boys Extracurricular sport (6–10 yr) 2.21 (1.16) 0.30 (0.20) 0.36 (0.29) 0.32 (0.22) 0.71 (0.21)*** −0.69 (0.27)** −0.09 (0.03)** −0.44 (0.32)
Parent antisocial behavior (5 mo) −0.90 (1.05) −0.06 (0.19) −0.19 (0.25) −0.01 (0.20) −0.21 (0.20) 0.38 (0.27) 0.03 (0.03) 0.18 (0.33)
Maternal education (5 mo) −1.64 (1.98) 0.16 (0.36) 0.37 (0.48) −0.56 (0.40) −0.67 (0.33)* 0.93 (0.41)* 0.17 (0.06)** 1.09 (0.47)*
Maternal depressive symptoms

(5 mo)
−1.44 (1.11) −0.31 (0.20) −0.45 (0.26) −0.33 (0.20) −0.28 (0.21) 0.59 (0.27)* 0.06 (0.03)* 0.97 (0.33)**

Literacy stimulation (1.5 yr) −0.01 (0.52) 0.03 (0.10) 0.11 (0.13) −0.04 (0.11) −0.15 (0.10) 0.15 (0.15) 0.02 (0.01) −0.15 (0.21)
Child temperament problems

(1.5 yr)
0.73 (1.07) 0.05 (0.20) 0.17 (0.27) 0.18 (0.22) 0.05 (0.21) −0.63 (0.29)* −0.06 (0.03)* −0.12 (0.36)

Neurocognitive skills (2 yr) −1.02 (0.79) 0.02 (0.14) −0.24 (0.19) 0.04 (0.15) 0.00 (0.14) 0.20 (0.20) 0.02 (0.02) 0.29 (0.24)
Family configuration (6 yr) −0.33 (1.14) 0.35 (0.22) 0.26 (0.29) −0.16 (0.22) 0.02 (0.22) 0.47 (0.28) 0.02 (0.03) 0.19 (0.32)
Family income (6 yr) −2.50 (1.91) 0.10 (0.31) 0.94 (0.37)** 0.26 (0.27) −0.41 (0.29) 0.35 (0.38) 0.05 (0.04) −0.27 (0.45)
Family dysfunction (6 yr) 0.04 (1.08) 0.08 (0.20) −0.29 (0.25) −0.03 (0.20) 0.06 (0.20) 0.42 (0.27) 0.03 (0.03) 0.21 (0.32)
Vocabulary skills (6 yr) 0.03 (0.04) 0.01 (0.01) −0.02 (0.01)** — — — — —

R2 0.049* 0.025 0.067** 0.023 0.081*** 0.183*** 0.150*** 0.139**

Girls Extracurricular sport (6–10 yr) 1.86 (1.03) 0.26 (0.20) 0.25 (0.24) 0.05 (0.19) 0.85 (0.22)*** −0.96 (0.31)** −0.04 (0.02) −0.81 (0.33)**
Parent antisocial behavior (5 mo) −3.50 (0.87)*** −0.08 (0.17) −0.42 (0.22) −0.27 (0.17) −0.80 (0.21)*** 0.55 (0.33) 0.07 (0.02)*** 0.54 (0.33)
Maternal education (5 mo) −4.20 (1.47)** −0.10 (0.26) 0.27 (0.33) −0.35 (0.27) −0.88 (0.32)** 1.53 (0.35)*** 0.17 (0.04)*** 1.22 (0.38)***
Maternal depressive symptoms

(5 mo)
−1.71 (0.88)* 0.01 (0.18) 0.03 (0.23) −0.22 (0.18) 0.06 (0.23) −0.14 (0.34) 0.01 (0.02) 0.32 (0.34)

Literacy stimulation (1.5 yr) −1.12 (0.47)* −0.14 (0.10) −0.25 (0.13)* −0.02 (0.09) −0.11 (0.11) −0.14 (0.16) 0.02 (0.01)* −0.07 (0.19)
Child temperament problems

(1.5 yr)
−0.27 (0.92) 0.02 (0.18) −0.19 (0.24) −0.11 (0.18) 0.15 (0.24) 0.00 (0.38) 0.01 (0.02) −0.20 (0.34)

Neurocognitive skills (2 yr) −1.11 (0.47)* 0.04 (0.11) −0.20 (0.14) 0.05 (0.11) −0.20 (0.14) 0.04 (0.19) 0.01 (0.01) −0.28 (0.18)
Family configuration (6 yr) −2.20 (1.13)* 0.02 (0.20) −0.42 (0.26) −0.71 (0.20)*** −0.54 (0.24)* 0.90 (0.35)** 0.07 (0.03)** 1.09 (0.33)***
Family income (6 yr) −2.27 (1.45) −0.08 (0.28) 0.74 (0.35)* −0.32 (0.26) −0.13 (0.34) 1.10 (0.39)** 0.09 (0.04)** −0.08 (0.42)
Family dysfunction (6 yr) 0.74 (0.90) −0.15 (0.17) 0.01 (0.22) −0.02 (0.17) −0.14 (0.21) −0.05 (0.29) 0.02 (0.02) 0.06 (0.31)

R2 0.227*** 0.012 0.053** 0.060** 0.162*** 0.279*** 0.225*** 0.203***

Analyses corrected for attrition bias. Data were compiled from the final master file of the QLSCD (1998–2015), ©Gouvernement du Québec, Institut de la statistique du Québec.
*P ≤ 0.05.
**P ≤ 0.01.
***P ≤ 0.001.
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explain our findings. First, physical exercise triggers an upreg-
ulation of neurotransmitters associated with positivemood and
neurotrophic factors that protect and support neuronal vitality.
Neurotrophic factors promote cellular and synaptic proliferation,
which, in turn, enhance executive functions, regional brain
volume, and connectivity (38). Sustained participation in
physical activity increases chances of epigenetic upregulation
of brain-derived neurotrophic factor synthesis, thus promoting
brain health throughout the life course (39). Although physical
activity in sport is variable, sport participation does correlate
with increases in fitness, which likely explain improvements
in executive functions, regional brain volume, and connectivity
(4,33,35). Second, given that interpersonal interactions have
salutary associations with brain development, sport directed
by a coach or instructor provides a challenging shared envi-
ronment with stimulating social transactions, which likely
propels neural systems toward brain plasticity and thus
flourishment (40,41).

This study is not without limitations. First, although it is ob-
servational, our data on participation are by parental proxy.
Second, our observations are longitudinal; yet they remain corre-
lational. This precludes causal references. Finally, because this
investigation treated existing longitudinal data, standardized
achievement data were unavailable. Nevertheless, self-report
data on academic achievement and positive learning behaviors
are strongly correlated with more objective tests (42,43).
2192 Official Journal of the American College of Sports Medicine

Copyright © 2024 by the American College of Sports Medicine
The chief strengths of this study are its longitudinal tracking
of prolonged childhood participation, large array of academic
achievement indicators, prospective nature, and comprehensive
confound control. Its focus on the sexes as two heterogeneous
populations with distinct interests, motivations, and contextual
experiences also represents an ideal design option. Typical gen-
der experiences, even if by parental proxy, remain insightful.

Childhood represents a critical period orchestrated by ge-
netic and environmental processes that unfold in response to
vulnerability (risks) and opportunity (resources) (44). This in-
vestigation finds that middle childhood sport represents an in-
fluential factor against academic hardship and maladjustment
in adolescence. Early experiences foretell subsequent adult
lifestyle habits (13,40). A healthy lifestyle involving physical
social effortful play (such as sport) currently represents the
best prevention and intervention strategy for mental and phys-
ical health (45). Our findings extend beneficial associations to
indicators of academic achievement, which have the potential
to become intergenerational protective factors (46).

Most children are not meeting the daily recommendations
for physical activity (1,10). School-aged youth accumulate an
average of 8 h·d−1 of sedentary time (47). This exceeds the
24-h movement guidelines of limiting sitting for extended pe-
riods and no more than 2 h·d−1 of screen time (48,49). Partici-
pating in afterschool sports represents both a strategy to reduce
sedentary screen time and a contributor to physical activity (50).
http://www.acsm-msse.org
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Given the significant crisis in mental and physical health asso-
ciated with screen media, sport as an after-hours adjunct to
child-rearing has become undeniable (51). Access and eco-
nomic barriers to extracurricular sport, especially cost, should
be reconsidered. Sport in childhood should be treated as a pop-
ulation health investment for the future.

We would like to gratefully acknowledge the parent and child partici-
pants and the important contribution of Frédéric Nault-Brière to this re-
search (deceased, June 2020). This work was supported by the Social
Sciences and Humanities Research Council (L. S. P. as PI, grant number
435-2017-0784) and Sport Canada Research Initiative (L. S. P. as PI,
grant number 862-2017-0009). Moreover, in addition to acknowledging
the funding to these specific secondary analyses, we acknowledge the
generous funding provided by the Fondation Lucie et André Chagnon,
the Institut de la Statistique du Québec, theMinistère de l’Éducation
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funded the larger public data set that constitutes the original Quebec
Longitudinal Study of Child Development. Source: Data compiled from
the final master file “E1-E20” from the Quebec Longitudinal Study of Child
Development (1998–2015), ©Gouvernement du Québec, Institut de la
statistique du Québec. The authors declare no conflicts of interest.
The study sponsors did not have any role in study design; collection,
analysis, and interpretation of data; writing the report; and the decision
to submit the report for publication.

All authors have had full access to all data in the study and take re-
sponsibility for its integrity and the accuracy of its analysis. The results
of this study are presented clearly, honestly, and without fabrication,
falsification, or inappropriate data manipulation. The results of the
present study do not constitute endorsement by the AmericanCollege
of Sports Medicine.
REFERENCES

1. Logan K, Cuff S, LaBella CR, et al. Organized sports for children, pre- 16. Tannenbaum C, Ellis RP, Eyssel F, Zou J, Schiebinger L. Sex and
 EPID

EM
IO
LO

G
Y

adolescents, and adolescents. Pediatrics. 2019;143(6):e20190997.
2. Neely KC, Holt NL. Parents’ perspectives on the benefits of sport

participation for young children. Sport Psychol. 2017;28(3):255–68.
3. Watchman T, Spencer-Cavaliere N. Times have changed: parent per-

spectives on children's free play and sport. Psychol Sport Exerc.
2017;1(32):102–12.

4. Thompson F, Rongen F, Cowburn I, Till K. The impacts of sports
schools on holistic athlete development: a mixed methods systematic
review. Sports Med. 2022;52(8):1879–917.

5. Gil-Espinosa FJ, Cadenas-Sanchez C, Chillón P. Physical fitness pre-
dicts the academic achievement over one-school year follow-up pe-
riod in adolescents. J Sports Sci. 2019;37(4):452–7.

6. Syväoja HJ, Kankaanpää A, Joensuu L, et al. The longitudinal asso-
ciations of fitness and motor skills with academic achievement.Med
Sci Sports Exerc. 2019;51(10):2050–7.

7. Walsh JJ, Barnes JD, Cameron JD, et al. Associations between
24-hour movement behaviours and global cognition in US children:
a cross-sectional observational study. Lancet Child Adolesc Health.
2018;2(11):783–91.

8. Haverkamp BF,Wiersma R, VertessenK, van Ewijk H, Oosterlaan J,
Hartman E. Effects of physical activity interventions on cognitive
outcomes and academic performance in adolescents and young
adults: a meta-analysis. J Sports Sci. 2020;38(23):2637–60.

9. SeligmanMEP.Flourish: A Visionary NewUnderstanding of Happi-
ness and Well-Being. New York (NY): Free Press; 2011. p. 354.

10. OwenN, Healy GN, Dempsey PC, et al. Sedentary behavior and pub-
lic health: integrating the evidence and identifying potential solutions.
Annu Rev Public Health. 2020;41:265–87.

11. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insuf-
ficient physical activity among adolescents: a pooled analysis of 298
population-based surveys with 1·6 million participants. Lancet Child
Adolesc Health. 2020;4(1):23–35.

12. Kirlic N, Colaizzi JM, Cosgrove KT, et al. Extracurricular activities,
screen media activity, and sleep may be modifiable factors related to
children’s cognitive functioning: evidence from the ABCD Study®.
Child Dev. 2021;92(5):2035–52.

13. Palomäki S, HirvensaloM, Smith K, et al. Does organized sport partic-
ipation during youth predict healthy habits in adulthood? A 28-year
longitudinal study. Scand J Med Sci Sports. 2018;28(8):1908–15.

14. Vierimaa M, Bruner MW, Côté J. Positive youth development and ob-
served athlete behavior in recreational sport. PLoS One. 2018;13(1):
e0191936.

15. Parker KE, Salmon J, Costigan SA, Villanueva K, BrownHL, Timperio
A. Activity-related behavior typologies in youth: a systematic re-
view. Int J Behav Nutr Phys Act. 2019;16(1):44.
gender analysis improves science and engineering. Nature. 2019;
575(7781):137–46.

17. Lavoie L, Dupéré V, Dion E, Crosnoe R, Lacourse É, Archambault I.
Gender differences in adolescent exposure to stressful life events and
differential links to impaired school functioning. J Abnorm Child
Psychol. 2019;47(6):1053–64.

18. American Psychiatric Association AP&American Psychiatric Associ-
ation.Diagnostic and Statistical Manual of Mental Disorders DSM-IV.
Washington (DC): American Psychiatric Association; 1994. p. 4.

19. Rosselli M, Ermini E, Tosi B, et al. Gender differences in barriers to
physical activity among adolescents. Nutr Metab Cardiovasc Dis.
2020;30(9):1582–9.

20. Brière FN, Imbeault A, Goldfield GS, Pagani LS. Consistent partici-
pation in organized physical activity predicts emotional adjustment in
children. Pediatr Res. 2020;88(1):125–30.

21. Muthén LK, Muthén BO.Mplus User’s Guide 6th edn. Los Angeles
(CA): Muthén & Muthén; 1998. p. 950.

22. Pagani L, Tremblay RE, Vitaro F, Boulerice B, McDuff P. Effects of
grade retention on academic performance and behavioral develop-
ment. Dev Psychopathol. 2001;13(2):297–315.

23. Marsh HW. The structure of academic self-concept: the Marsh/
Shavelson model. J Educ Psychol. 1990;82(4):623–36.

24. Hill LG, Werner NE. Affiliative motivation, school attachment, and
aggression in school. Psych Schools. 2006;43(2):231–46.

25. Archambault I, Janosz M. Fidelity, discriminant, and predictive validity
of the Dropout Prediction Index. Can J Behav Sci. 2009;41(3):187–91.

26. Bates JE, Bennett Freeland CA, Lounsbury ML. Measurement of in-
fant difficultness. Child Dev. 1979;50(3):794–803.

27. Alp IE. Measuring the size of working memory in very young chil-
dren: the imitation sorting task. Int J Behav Dev. 1994;17(1):125–41.

28. Dunn LM, Dunn LM, Thériault-Whalen CM. Peabody Picture Vocabu-
lary Test—Revised: French Adaptation. Toronto (Canada): Psycan; 1993.

29. Robins LN, Helzer JE, Croughan J, Ratcliff KS. National Institute of
Mental Health Diagnostic Interview Schedule: its history, character-
istics, and validity. Arch Gen Psychiatry. 1981;38(4):381–9.

30. Radloff LS. The CES-D scale: a self-report depression scale for research
in the general population. Appl Psychol Measur. 1977;1(3):385–401.

31. Epstein NB, Baldwin LM, Bishop DS. The McMaster Family As-
sessment Device. J Marital Fam Ther. 1983;9(2):171–80.

32. Muthén LK, Muthén B. Mplus User’s Guide: Statistical Analysis
With Latent Variables, User's Guide. Los Angeles (CA): Muthén &
Muthén; 2017.

33. Cormier DL, Ferguson LJ, Gyurcsik NC, Briere JL, Dunn JGH,
Kowalski KC. Grit in sport: a scoping review. Int Rev Sport Exerc
Psychol. 2021;17(1):1–38.
Medicine & Science in Sports & Exercise® 2193

. Unauthorized reproduction of this article is prohibited.



EP
ID
EM

IO
LO

G
Y

D
ow

nloaded from
 http://journals.lw

w
.com

/acsm
-m

sse by G
R

9gV
rV

M
rS

Jgm
x4Z

375+
D

21bO
hV

eM
Q

J8R
G

p16O
7haU

m
lE

p4
2w

kw
i2U

eK
U

dS
ttH

M
Z

9avv89y30zzeU
R

ozaIzZ
xuqD

E
F

vZ
O

Y
A

D
6vqpC

lqX
+

m
S

6N
B

sX
e0ciB

B
eY

r3hj4scqraqJW
X

R
bX

C
ubW

odzw
G

L
fs+

H
W

P
N

A
9q8qW

 on 12/11/2024
34. Dupéré V, Dion E, Leventhal T, Archambault I, Crosnoe R, Janosz
M. High school dropout in proximal context: the triggering role of
stressful life events. Child Dev. 2018;89(2):107–22.

35. Fuhrmann D, Madsen KS, Johansen LB, Baaré WFC, Kievit RA.
The midpoint of cortical thinning between late childhood and early
adulthood differs between individuals and brain regions: evidence
from longitudinal modelling in a 12-wave neuroimaging sample.
Neuroimage. 2022;261:119507.

36. BrixN, ErnstA, Lauridsen LLB, et al. Timing of puberty in boys and girls:
a population-based study. Paediatr Perinat Epidemiol. 2018;33(1):70–8.

37. Martin AJ, Steinbeck K. The role of puberty in students' academic
motivation and achievement. Learn Individ Differ. 2017;53:37–46.

38. Lima Giacobbo B, Doorduin J, Klein HC, Dierckx RAJO, Bromberg E,
de Vries EFJ. Brain-derived neurotrophic factor in brain disorders:
focus on neuroinflammation. Mol Neurobiol. 2019;56(5):3295–312.

39. Fernandes J, Arida RM, Gomez-Pinilla F. Physical exercise as an epi-
genetic modulator of brain plasticity and cognition.Neurosci Biobehav
Rev. 2017;80:443–56.

40. Howie EK, Daniels BT, Guagliano JM. Promoting physical activity
through youth sports programs: it’s social. Am J Lifestyle Med. 2020;
14(1):78–88.

41. Atzil S, Gao W, Fradkin I, Barrett LF. Growing a social brain. Nat
Hum Behav. 2018;2(9):624–36.

42. Duncan GJ, Dowsett CJ, Claessens A, et al. School readiness and
later achievement. Dev Psychol. 2007;43:1428–46.

43. Pagani LS, Fitzpatrick C, Archambault I, Janosz M. School readiness
and later achievement: a French Canadian replication and extension.
Dev Psychol. 2010;46:984–94.
2194 Official Journal of the American College of Sports Medicine

Copyright © 2024 by the American College of Sports Medicine
44. Gabard-Durnam L, McLaughlin KA. Sensitive periods in human de-
velopment: charting a course for the future. Curr Opin Behav Sci.
2020;36:120–8.

45. Firth J, Solmi M,Wootton RE, et al. A meta-review of “lifestyle psychi-
atry”: the role of exercise, smoking, diet and sleep in the prevention and
treatment of mental disorders.World Psychiatry. 2020;19(3):360–80.

46. Lobelo F, Muth ND, Hanson S, Nemeth BA, Council on Sports
Medicine and Fitness; Section on Obesity. Physical activity as-
sessment and counseling in pediatric clinical settings. Pediatrics. 2020;
145(3):e20193992.

47. Kuzik N, da Costa BGG, Hwang Y, et al. School-related sedentary
behaviours and indicators of health and well-being among children and
youth: a systematic review. Int J Behav Nutr Phys Act. 2022;19(1):40.

48. World Health Organization.Guidelines on Physical Activity and Sed-
entary Behaviour. Geneva: World Health Organization; 2020.

49. Tremblay MS, Carson V, Chaput JP, et al. Canadian 24-hour move-
ment guidelines for children and youth: an integration of physical activ-
ity, sedentary behaviour, and sleep. Appl Physiol Nutr Metab. 2016;
41(6 Suppl 3):311–27.

50. Júdice PB, Magalhães JP, Rosa GB, Henriques-Neto D,
Hetherington-RauthM, Sardinha LB. Sensor-based physical activity,
sedentary time, and reported cell phone screen time: a hierarchy of
correlates in youth. J Sport Health Sci. 2021;10(1):55–64.

51. Adelantado-Renau M, Moliner-Urdiales D, Cavero-Redondo I,
Beltran-Valls MR, Martínez-Vizcaíno V, Alvarez-Bueno C. Associa-
tion between screen media use and academic performance among chil-
dren and adolescents: a systematic review and meta-analysis. JAMA
Pediatr. 2019;173(11):1058–67.
http://www.acsm-msse.org

. Unauthorized reproduction of this article is prohibited.

http://www.acsm-msse.org

