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Consistent participation in organized physical activity predicts
emotional adjustment in children
Frédéric N. Brière1,2,3,4, Arianne Imbeault1,2, Gary S. Goldfield5,6 and Linda S. Pagani1,2,7

BACKGROUND: The objectives of this study were to derive trajectories of childhood participation in organized physical activity (PA)
and to examine how these trajectories are associated with pre-existing and subsequent emotional adjustment.
METHODS: Trajectories of mother-reported participation in organized PA were derived from age 6 to 10 for 1492 children from the
Québec Longitudinal Study of Child Development birth cohort. Parents and teachers reported on internalizing behavior (emotional
distress, anxiety, shyness, social withdrawal) at ages 4 and 12, respectively.
RESULTS: Longitudinal latent class analysis identified two typical trajectories of participation in organized PA. The Consistent
Participation trajectory (61%) included children with elevated probability of participation at all ages. The Low-Inconsistent
Participation trajectory (39%) included children who did not participate or participated only once or twice, generally in late
childhood. Pre-existing internalizing behavior at age 4 did not predict trajectory membership. However, children in the Low-
Inconsistent Participation trajectory showed higher subsequent emotional distress (B= 0.87, 95% confidence interval [CI]=
0.46–1.28), anxiety (B= 0.61, 95% CI= 0.18–1.04), shyness (B= 0.92, 95% CI= 0.39–1.44), and social withdrawal (B= 0.86, 95% CI=
0.37–1.34) at age 12 than those in the Consistent Participation trajectory.
CONCLUSIONS: Our findings suggest that early and sustained involvement in organized PA is beneficial for children’s emotional
development.
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INTRODUCTION
Participation in sport and other forms of organized physical
activity (PA) may promote positive child development.1 Compared
to their more sedentary counterparts, children involved in
organized PA tend to experience fewer internalizing behavior.2

These children typically show less anxious and depressive
symptoms,3–5 as well as social inhibition and shyness.6,7

Three general mechanisms could explain these observations.
First, participation in organized PA could buffer against
emotional difficulties in children. This could involve positive
biological effects of being active, such as improved HPA axis
functioning or monoamine neurotransmission8 and/or psycho-
social benefits of a supportive organized context, such as
opportunities for developing life skills with prosocial peers and
adults.1,2 Second, internalizing behavior could reduce participa-
tion in organized PA. Children who are shy, fearful, or easily
distressed may seek to avoid the social demands of specific
venues. Their parents may refrain from enrolling them in
activities to protect them from stress, or failure.9 Third, the
association between participation in organized PA and inter-
nalizing behavior could result from pre-existing family character-
istics. For instance, growing up in a dysfunctional family could
simultaneously reduce the likelihood of participating in orga-
nized activities and increase the risk that children develop
internalizing behavior.10

Evidence regarding these mechanisms is limited. Most previous
studies have been cross-sectional2 and could not determine
directionality in associations. Existing longitudinal studies have
been primarily unidirectional. These studies have shown participa-
tion in organized PA to predict lower internalizing behavior in
children11–13 and, in one instance, internalizing behavior to
predict lower sport participation.14 This supports the possibility
of bidirectional associations, which have been observed in
adolescents.11,14–19 However, to our knowledge, no study has
tested bidirectional associations between participation in orga-
nized PA and internalizing behavior in children.
From a developmental point of view, the predictors and

outcomes of participation in organized PA are expected to
diverge in children who have different trajectories of involvement
over time. The psycho-social benefits of sport participation have
been argued to be enhanced when participation is sustained.20

Participation in organized PA could also be more beneficial at
specific moments, such as transition periods (e.g., school entry),
because it supports social integration and the development of
transferable skills.
Previous studies support the existence of distinct trajectories

of participation in organized PA over childhood and adoles-
cence.21–24 Collectively, these studies identified three main
trajectories: a class of children who consistently partake in
organized PA (25–60%), a class of children with consistently low
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participation (14–40%), and a class with discontinuation over time,
which typically occurs after childhood (30–40%). Research has yet
to examine internalizing behavior as predictor, correlate or
outcome of trajectories of organized PA in children, although
consistently high PA (organized or non-organized) has been
associated with lower depressive symptoms in adults.22,25

In this study, we analyze data from a population-based cohort to
examine the relation between childhood participation in organized
PA and internalizing behavior. Our first objective is to identify
trajectories of participation in organized PA from ages 6 to 10. Based
on previous studies, we expect to find trajectories of consistently
high and low participation. We do not expect to find a third
trajectory of discontinuation because discontinuation has typically
been reported to occur after childhood.26 Our second objective is to
examine how trajectories relate to internalizing behavior, including
emotional distress, anxiety, shyness, and social withdrawal. We test
internalizing behavior as predictor (age 4) and outcome (age 12). We
expect the trajectory of consistently high participation in organized
PA to be associated with lower internalizing behavior at age 4 and
12 relative to the consistently low participation trajectory, above
and beyond potential confounders.

METHODS
Participants
Participants took part in the Québec Longitudinal Study of Child
Development (QLSCD). The QLSCD birth cohort initially included
2837 children born between spring 1997 and spring 1998 in
Quebec, Canada. Babies were selected using random sampling,
stratified by provincial region. From this original selection, 2120
children (82%) were included and followed up, based on parental
consent and exclusion criteria. Participants were not retained if
they had First Nation status (93) were untraceable (186), or did not
receive parental consent to participate (438). Free and informed
parental consent was obtained for included children. The study
was coordinated by the Institut de la Statistique du Québec and
received approval from its Institutional Review Board.
In this study, we used the subsample of 1492 children who were

retained by age 6, with sampling weights derived for this
subsample. We measured organized PA during childhood (ages
6, 7, 8, and 10) and internalizing behavior at ages 4 and 12
(2002–2010). Rates of missing data ranged from 18 to 22% for
participation in organized PA at ages 7, 8, and 10 years: 0–5% for
predictors at age 4 and 40–42% for outcomes at age 12. Missing
data analysis is presented in Table S1. Data were analyzed in 2018.

Measurement of past-year participation in organized PA (age 6, 7,
8, and 10)
At ages 6, 7, and 8, mothers completed two items: “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)?, (b) taken lessons or instruction in other organized
physical activities with a coach or instructor such as dance,
gymnastics, martial 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). We
computed past-year participation in organized PA as 0= never
and 1= any participation (item a and/or b ≥1). At age 10, mothers
completed 3 items: “How many times a week has your child
participated… (a) in organized sport or PA with a coach last
summer,” (b) “in organized sport or PA with a coach at school
since last September, outside of physical education classes,” and
(c) “in organized sport or PA with a coach outside of school since
last September” (0= never, 1= less than once a week, 2= once a
week, 3= twice a week, 4= three times a week, 5= four times a
week, 6= five times a week or more). We computed part-year
participation in organized PA as 0= never and 1= any participa-
tion (items a, b, and/or c ≥1).

Measurement of internalizing behavior at ages 4 and 12
We examined four scales of internalizing behavior in children:
emotional distress, anxiety, shyness, and withdrawal. Items for
these scales were selected from previous population-based
surveys,27,28 the Social Behavior Questionnaire,29 and the Pre-
school Behavior Questionnaire.30 Items were reported by mothers
and father/partner at age 4 and by the child’s teacher at age 12.
Items at age 4 had the following form: “In the past 3 months, how
often has your child… [e.g., felt unhappy?].” Items answered by
teachers at age 12 had the following form: “In the past 6 months,
the child… [e.g., felt unhappy].” Response choices were: 1=
never/untrue, 2= sometimes/a little true, and 3= often/very true.
The emotional distress scale included items such as “was less

happy than other children” at age 4 (4 items; α= 0.61) and at age
12 (5 items; α= 0.79). The anxiety scale was measured using a 4-
item scale (e.g., “was too fearful or anxious”) at age 4 (α= 0.67)
and age 12 (α= 0.76). The shyness scale included items such as
“has been shy with children that he or she does not know” at age
4 (3 items; α= 0.78) and age 12 (4 items; α= 0.71). The withdrawal
scale included items such as “had a tendency to do things alone”
at age 4 (3 items; α= 0.70) and age 12 (4 items; α= 0.70). These
internalizing behavior scales have been shown to correlate with
diagnoses of emotional disorder in childhood28 and correlate with
child ratings of depressive symptoms from the Child Depression
Inventory31 in the QLSCD (emotional disorder r= 0.25; anxiety r=
0.16; shyness r= 0.11; social withdrawal r= 0.23).

Measurement of potential confounders in early childhood
These included family structure (0= intact, 1= non-intact);
parental education (highest degree obtained by mother or father:
0= no high school diploma; 1= high school diploma or higher);
and family income (0= sufficient; 1= insufficient), as defined by
the Canadian low-income cut-off of that year provided by
Statistics Canada. We also included a mother-reported measure
of family functioning10 when the child was 17 months old (12
items; α= 0.84). We also controlled for baseline internalizing
behavior at age 4 when examining associations between
trajectories and internalizing behavior at age 12.

Data analysis
We used longitudinal latent class analysis in Mplus 7.132 to derive
trajectories of participation in organized PA from age 6 to 10. We
tested models with 1 to 4 classes without predictors and
outcomes. We used 5000 start values with 100 optimizations to
avoid local maxima, and considered multiple criteria to select the
best solution including information criteria, likelihood ratio tests
testing the improvement of solutions with k classes vs. k− 1
classes, and substantive interest.33 Models did not converge
beyond four classes.
We tested associations between internalizing behavior at age 4

and trajectories using the Mplus R3STEP option. We tested the
association between trajectories and internalizing behavior at age
12 using the manual three-step approach.34 We regressed each
internalizing outcome on its baseline value and potential
confounders at age 4, using the MODEL CONSTRAINT option to
compare adjusted mean differences between trajectory groups.
We took missing data into account using maximum likelihood
estimation except for missing data on predictor variables, which
required the use of multiple imputation for the R3STEP option.
Analyses were conducted with 20 imputed datasets.

RESULTS
Descriptive statistics
Table 1 reports descriptive statistics relative to participation in
organized PA and internalizing behavior in participants. The
majority of children in the sample participated in organized PA,
with rates increasing from 60 to 80% between ages 6 and 10.
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Emotional distress increased slightly between ages 4 and 12, while
shyness and withdrawal decreased. Anxiety scores remained
stable over time.

Identification of trajectories of organized PA
Table 2 reports fit and likelihood ratio tests for different trajectory
solutions. Selection of a best model was relatively unambiguous in
this case. Information criteria and likelihood ratio tests showed
drastic improvement from a one- to two-class model, but no
improvement in models with three or four trajectories. Further-
more, while a model with two trajectories showed substantive
differentiation between groups, the additional trajectories in
models with three or four trajectories could not be meaningfully
differentiated. We thus selected the two-class model.
The two identified trajectories are presented in Fig. 1. Class 1

contained 61% of the sample and showed elevated probability of
participation at all ages (>85%). On average, children in this
trajectory participated in organized PA at 3.6 time points out of a
possibility of 4. We labeled this class “Consistent Participation.”
Class 2 contained 39% of children and showed low probability of
participation in organized PA at ages 6 and 7 (<30%), and slightly
higher probability at ages 8 and 10 (42–55%). On average, children
in this trajectory participated in organized PA at 1.3 time points
out of 4. We labeled this class “Low-Inconsistent Participation.”

Internalizing behavior at age 4 as predictor of trajectories
We next examined associations between internalizing behavior, as
reported by parents at age 4, and subsequent trajectories of
organized PA. Trajectory membership was not predicted by
emotional distress (B[1 SD increase]= 1.06, 95% confidence
interval [CI]= 0.93–1.22), anxiety (B[1 SD increase]= 1.06, 95%
CI= 0.93–1.22), shyness (B[1 SD increase]= 1.07, 95% CI=
0.93–1.25) or withdrawal (B[1 SD increase]= 1.15, 95% CI=
0.98–1.34).

Internalizing behavior at age 12 as outcome of trajectories
We then proceeded to examining associations between trajec-
tories and subsequent internalizing behavior, as reported by

Table 2. Information criteria and likelihood ratio tests for models with
one to four trajectory classes

Number of classes Information criteria Likelihood ratio test

AIC BIC ABIC LMR VLMR

1 5824 5845 5833 – –

2 5079 5127 5098 735.21*** 755.33***

3 5073 5147 5103 15.78 16.21

4 5077 5178 5118 5.394 5.541

***p < .001
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Fig. 1 Trajectories of participation in organized physical activity
from age 6 to 10

Table 1. Descriptive statistics for the predictors, outcome, and control variables

Study variables % or Mean (SD) Correlations

2 3 4 5 6 7 8 9 10 11 12

Organized physical activity

1. Age 6 60 0.73 0.62 0.41 0.01 −0.17 −0.07 −0.11 −0.05 −0.18 −0.10 −0.20

2. Age 7 71 0.72 0.51 −0.01 −0.17 −0.07 −0.11 −0.03 −0.21 −0.12 −0.15

3. Age 8 78 0.62 0.05 −0.26 −0.05 −0.19 −0.02 −0.31 −0.10 −0.29

4. Age 10 79 0.05 −0.22 −0.01 −0.12 −0.02 −0.11 −0.05 −0.20

Emotional distress

5. Age 4 1.7 (1.5) −0.04 0.49 0.03 0.15 −0.02 0.24 0.01

6. Age 12 2.2 (2.1) 0.04 0.57 −0.04 0.34 −0.01 0.53

Anxiety

7. Age 4 2.1 (1.8) −0.02 0.21 −0.01 0.21 0.07

8. Age 12 2.2 (2.3) −0.04 0.27 −0.04 0.26

Shyness

9. Age 4 2.9 (2.5) 0.15 0.33 0.08

10. Age 12 2.2 (2.2) 0.11 0.48

Withdrawal

11. Age 4 3.4 (2.3) 0.10

12. Age 12 2.4 (2.4)
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teachers at age 12. As documented in Table 3, membership in the
Low-Inconsistent Participation trajectory was associated with
more frequent internalizing behavior at age 12. These associations
remained after controlling for statistically significant confounders.
Standardized mean differences between trajectories in adjusted
models were in the range of small-to-medium for emotional
distress (d= 0.42), anxiety (d= 0.27), shyness (d= 0.39), and
withdrawal (d= 0.35).

Ancillary analyses
In ancillary analyses, we tested higher-order constructs of
internalizing behavior at age 4 as predictors of trajectories: overall
internalizing behavior (28 items, d= 0.80), anxious/depressed
behaviors (16 items, d= 0.76), and shy/withdrawn behaviors (12
items, d= 0.77). None of these broadband measures predicted
subsequent trajectory membership. We also conducted analyses
using internalizing behaviors at age 4 reported specifically by the
person who knew the child best (which was the mother in the vast
majority of cases) and obtained similar results.
To provide a more stringent test of the association with

outcomes at age 12, we tested models with three additional
controls: (1) body mass index (BMI) at age 4, based on height/
weight provided by the primary caregiver, (2) mean mother-
reported frequency of participation in non-organized PA (i.e.,
without a coach) in the past year from age 6 to 10 (0= no
participation to 5= everyday), and (3) mother-reported cumula-
tive participation in leisure-time organized activities other than PA
(0= no participation, 4= participation at all time points). The
association between trajectories and internalizing outcomes
remained significant after including these controls.
Finally, we tested more complex latent class models in which

we attempted to consider the frequency of participation in both
organized and non-organized PA from age 6 to 10 (Tables S2–S5;
Fig. S1). Our approach to variable coding is presented in the
Table S2. These analyses produced a similar two-class solution:
these classes contained roughly the same proportion of partici-
pants, were primarily distinguished by whether or not children
participated in organized PA, and showed similar associations with
internalizing behavior at age 4 and 12. Thus, even in a more
complex model, the consistency of participation in organized PA
appeared to be the primary predictor of future emotional
adjustment in our data. This result should be, however, interpreted
cautiously in light of approximate coding for frequency of
participation in organized PA.

DISCUSSION
This study used a population-based cohort to examine prospec-
tive associations between trajectories of participation in organized
PA and multiple indicators of internalizing behavior across

childhood. We identified two trajectories of participation from
ages 6 to 10. The most prevalent trajectory (Consistent Participa-
tion; 61% of the sample) included children who participated in
organized PA at all or almost all ages. The second trajectory (Low-
Inconsistent Participation; 39%) included children who were never
involved or participated only once or twice. These trajectories
were largely consistent with our hypotheses. Previous studies
identified these two trajectories of consistently high (25–60%) and
low participation (14–40%),21–24 although a third trajectory was
also found with discontinuation after childhood (30–40%). It is
likely that our consistent participation trajectory includes a
combination of children who will maintain participation and
children who will eventually desist from participation after
childhood. Rates of participation in organized PA were relatively
high in this study, but are consistent with other Canadian data
showing that the large majority (77%) of children and adolescents
are involved in organized sport, with stable rates over the past 10
to 15 years.35

Contrary to our hypothesis, we found no association between
parent-reported internalizing behavior at age 4 and subsequent
participation in organized PA. This was the case for emotional
distress, anxiety, shyness, and social withdrawal taken indepen-
dently, as well as broadband measures of internalizing symptoms
tested in ancillary analyses. Very few studies have tested these
associations, except for emotional distress or depressive symp-
toms, which were found to predict lower general PA in
adolescents.15,17,18,36 The discrepancy between our results and
those from these studies may be due to developmental changes
in determinants of involvement in organized PA. Participation in
sport is mostly driven by parents in childhood but becomes
increasingly under the control of youth during adolescence.37

Thus, internalizing behavior may emerge as a risk factor after
childhood when adolescents are granted greater latitude in
deciding whether to maintain or desist their involvement.
Consistent with our hypothesis, we found associations between

trajectories and all subsequent teacher-reported internalizing
behavior at age 12, including emotional distress (d= 0.42), anxiety
(d= 0.27), shyness (d= 0.39), and withdrawal (d= 0.35). These
results are consistent with previous longitudinal
studies.3,5,11,12,14,38,39 Participation in organized PA may contribute
to reducing emotional difficulties in children via biological or
psycho-social mechanisms.1,2,8 As discussed in the Positive Youth
Development Model, opportunities to develop life skills (e.g.,
initiative, teamwork, self-control) and relationships with prosocial
peers and adults likely play a role when appropriate conditions are
put in place.1

A novel contribution of our study was to highlight the
importance of the consistency of participation in organized PA
for the emotional development of children. Indeed, children who
participated at most, if not all, time points in our study showed

Table 3. Associations between trajectory membership and subsequent internalizing behavior at age 12

Unstandardized mean difference or regression coefficient (95% CI)

Emotional distress Anxiety Shyness Withdrawal

Low-Inconsistent Participation

(reference= Consistent Participation)

Unadjusted 0.87 (0.46, 1.28)* 0.61 (0.18, 1.04)* 0.92 (0.39, 1.44)* 0.86 (0.37, 1.34)*

Adjusted 0.87 (0.46, 1.29)*a 0.61 (0.18, 1.04)*b 0.88 (0.34, 1.37)*c 0.82 (0.35, 1.31)**d

*p < .05; **p < .01
aAdjusted for sex
bNo significant confounder
cAdjusted for baseline outcome value
dAdjusted for baseline outcome value and sex
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lower internalizing behavior than children who did not participate
or participated inconsistently, which were classified together.
Furthermore, ancillary analyses showed that trajectory classes
remained similar when modeled based on the joint frequency of
participation in organized and non-organized PA. Children
remained primarily distinguished in terms of whether or not they
participated regularly in organized PA (at least once weekly).
Taken together, these results suggest that the consistency of
participation in organized PA was the primary PA-related
determinant of future internalizing behavior in the sample.
To our knowledge, this prospective population-based study was

the first to investigate trajectories of participation in organized PA
during childhood and to examine bidirectional associations with
internalizing behavior. However, this study is not without
limitations. First, measures of participation in PA were derived
from mother-reported data with few details. The frequency of
participation in organized PA could not be coded unambiguously,
which lead us to dichotomize the measure. More detailed,
objective measures would have reinforced conclusions regarding
the most important aspects of PA that predict emotional
outcomes. Second, the reliability of parent-reported measures of
internalizing behavior at age 4 was lower than the reliability of
child-reported measures at age 12, especially for emotional
distress. Parents may not have been able or willing to report
reliably on the internalizing symptoms of their child at that age.
However, results remained similar when we tested broadband
measures of internalizing behavior with higher reliability. Third,
attrition was elevated in the sample and may have influenced
associations, although our use of maximum likelihood estimation/
multiple imputation should have reduced the risk of bias. Fourth,
the observational design used in this study does not allow to
determine whether the association between participation in
organized PA and behavior is causal. Non-measured predisposing
factors could lead children to develop internalizing behavior and
self-select away from organized PA.
This study raises interesting questions for future investigations.

One question is whether the pattern of results that we observed
here also applies to other aspects of psycho-social development,
such as externalizing behavior. Another question pertains to the
transition into adolescence for the classes that were identified.
Children with low involvement in organized PA should remain on
a similar trajectory over time, but the consistent participation
trajectory might eventually split in a group that desists after
childhood. Future studies should test this prediction and examine
whether and how internalizing behavior relate to this develop-
mental transition—if it indeed occurs.
Consistent with previous reviews,2 our study suggests that

childhood participation in organized venues that demand physical
skill and effort may represent a valuable strategy to promote both
physical and mental health in children. Our study supports public
health efforts to promote and facilitate the early and sustained
enrollment of children in sport and other organized active leisure,
notably by removing financial and other barriers experienced by
parents.40
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