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Abstract

The purpose of this 5-year longitudinal study is to iden-

tify trajectories of team and individual sports participation

in childhood, and to compare these trajectories on dif-

ferent types of internalizing problems. Parents reported

their children’s annual sports participation from the ages of

6–10 (n=785) and teachers reported internalizing problems

(depression, anxiety, social withdrawal) at the beginning

and at the end of this period. The study used latent class

growth analyses to identify two trajectories of team sports

and two trajectories of individual sports participation were

identified: (1) high participation, and (2) low participation.

Considering baseline level of internalizing problems and

gender, children in the high participation team sports trajec-

tory show significantly fewer depression, anxiety, and social

withdrawal behaviors at age 10 than those in the low par-

ticipation team sports trajectory. No differences between

individual sports trajectories were observed. Comparison

with joint trajectory groups partially confirmed these results

but also showed that sustained participation inmultiple indi-

vidual sports could also be linked to decreased anxiety. Our

findings suggest that participation in team sports should be
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encouraged to promote certain aspects of children’s mental

health.
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1 INTRODUCTION

Participation in sports and other forms of physical activity has the potential to protect children and adolescents from

mental health issues (Eime et al., 2013). Specifically, for internalizing type problems, participation in such activities

has been linked to decreases in symptoms of depression (McKercher et al., 2012), anxiety (Findlay & Coplan, 2008),

and social withdrawal (Schumacher Dimech & Seiler, 2011). However, few studies have investigated the associations

betweendifferent typesof sports and children’s internalizingproblemsover the courseof theelementary school years.

Doing so would further our understanding of how sports are related to mental health in such an important develop-

mental period (Aronen&Soininen, 2000). According to someauthors, a distinctionbetween teamand individual sports

can be made. Team sports, possibly due to the social nature of the activity, would be associated with lower levels of

internalizing problems than individual sports (Eime et al., 2013;Moeijes et al., 2019). Looking at the differential associ-

ations between teamand individual sports could informpublic health policies about the type of sports that they should

highlight to promote positive mental health in childhood. This study aimed to verify the associations team versus indi-

vidual sports participation trajectories assessed between the ages of 6 to 10 and subsequent children’s internalizing

problems at age 10.

1.1 Link between organized sports and internalizing problems

Children generally express internalizing problems as sadness, fear, loneliness, peer problems, loss of interest or

psychosomatic problems. More specifically, these manifestations are usually grouped into symptoms of depression,

anxiety and, more broadly, social withdrawal (Eisenberg et al., 2001). Around 25% of children present a high level of

internalizing problemsbefore age10 (Riberdy et al., 2013). Since thesedifficulties can lead to some significant issues in

adolescence and adulthood, it is important to address them early in development (Clayborne et al., 2019; Essau et al.,

2014).

Organized sports are often proposed among the resources to help reduce or prevent these problems (McKercher

et al., 2012; Vella et al., 2015). For example, the conceptual model of health through sport proposed by Eime et al.

(2013) suggests that children’s mental health is enhanced by the ecological aspects of organized sports (e.g., social

relationships with teammates and coaches), the dimensions of context (e.g., organized or informal) and the interaction

between the types of health outcome improved by sports (e.g., physical and psychological). In other words, the physi-

cal aspect of organized sports gives children the opportunity to improve overall health and reduce the risk of obesity

(Hills et al., 2011), whereas the social aspect of organized sports gives them the opportunity to formmeaningful rela-

tionships with significant others (Denault & Poulin, 2007). These two aspects, in turn, could help children overcome

their internalizing problems. However, although all sports may promote the physical aspect, the same is possibly not

valid for the social aspect. Indeed, this might be an important distinction between team and individual sports.

1.2 Team versus individual sports and internalizing problems

Individual sports are a form of sport where children compete alone against other participants, considered as oppo-

nents, in an effort to achieve a personal goal (Moeijes et al., 2018). On the other hand, team sports are sports where
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children compete cooperatively as a group to achieve a shared goal against another group of children also consid-

ered as opponents (Moeijes et al., 2018; Sabiston et al., 2016). Consequently, the social experiences in these two types

of sports are likely to be different. First, the friendships formed in these sports may differ. Indeed, a study reveals

that friendships between co-participants in team sports are more oriented toward peer support compared to friend-

ships with co-participants in individual sports (Poulin & Denault, 2013). Second, it is possible that team sports offer a

greater sense of peer groupbelonging than individual sports due to the cooperative nature of the activity. According to

Graupensperger et al. (2020), being part of a sports team represents an important opportunity for social identification,

which may increase personal well-being. Notably, sports teams have several rituals that may enhance this sense of

belonging and identification, such as a team jersey, a team name and rallying cries. In contrast, participants in individ-

ual sports sometimes compete againstmembers of their same affiliation,whichmay influence their sense of belonging.

Third, the degree of task interdependence is undoubtedly different in these two types of sports. While performance

in individual sports depends solely on the participant, team sports require the contribution of all to achieve an optimal

outcome (Hansen et al., 2010). This could result in more internal attributions following a poor performance in individ-

ual sports compared to team sports (Nixdorf et al., 2016). Even though individual sports are often practiced in a group

setting, they feature less collaborativework, group goal achieving, and positive interactionswith peers whowould not

normally be part of the social network (Hansen et al., 2010).

Considering the different experiences these two types of sports offers, team sports could lead to fewer internal-

izing problems. This assumption is supported by prior studies conducted in older children that show an association

between organized sports and lower levels of internalizing problems for team sports but not for individual sports

(Boone & Leadbeater, 2006; Moeijes et al., 2019; Schumacher Dimech & Seiler, 2011). For instance, Graupensperger

et al. (2021) foundnegativewithin-personprospective associations between the number of hours perweekparticipat-

ing in team sports and anxiety and depression in adolescents. In contrast, no within-person associations were found

between individual sports and anxiety and depression. In other words, the authors did not report differences when

comparing youth based on their overall involvement in team or individual sports. Rather, they reported that when an

athletes increased team sport involvement, their depression and anxiety symptoms decreased over time – a pattern

that was not evident for individual sports.

However, the literature has several limitations on the topic to date. First, the few studies that distinguish between

team and individual sports generally measure sport participation with the number of hours spent or frequency of

participation per week (e.g., Moeijes et al., 2018), and only a few use other methods such as presence or absence of

participation (e.g., Vella et al., 2015). This operationalization does not adequately capture the social experiences that

may differ in the two types of sports since the variation in the score on these variables essentially does not inform

about the diversity in the number of different social contexts. A youth who participates in a sport at a high frequency

does not necessarily meet many other peer groups in a week. A better way to capture these differences would be to

measure the number of different social contexts in which the child is engaged in or, in other words, the number of dif-

ferent sports of a type. For example, a child participating in multiple sports is exposed to several different peer groups

withmany opportunities for forming friendships and a sense of group belonging, and several opportunities to relate to

adults in charge of the activities. On the other hand, the number of hours of participation in a sportmay not be an opti-

mal indicator of the social experiences within sports, as this method does not consider the different groups to which

the child may belong. Second, few studies have considered young children, which seems crucial considering that this

is an important developmental periodwhere social competencies are being developed, and healthy lifestyle habits are

oftenestablished (Baker et al., 2019). Third, fewhave simultaneously examined several typesof internalizingproblems,

preventing a more detailed picture of these associations. Fourth andmost importantly, not all studies adopt a longitu-

dinal design, which limits the possibility of drawing conclusions about the direction of the associations. For example, it

is also possible that internalizing problemsmake children less inclined to participate in sports, as has been observed in

adolescents (Brière et al., 2018). Moreover, when studies adopt a longitudinal design, it rarely includes more than two

time points, preventing verification of whether children participate on an on-off or on a sustained basis over time.
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1.3 The importance of looking at trajectories of team and individual sport
participation

Sustained participation over time is an important dimension of organized sports participation. In general, childrenwho

participate in sports on a sustained basis report fewer mental health problem than those who drop out (Findlay et al.,

2009; Vella et al., 2015). This is likely explained by the exposure to the beneficial effects of sports over a longer period.

Thus, differentiating between children who participate on a sustained basis and those who do not is important. One

way to do so is to look at trajectories of participation in organized sports. One of the advantages of this method is that

it allows for heterogeneity in the evolution of sports participation by creating subgroups of individuals who are similar

in their participation over time, rather than simply examining themeanparticipation of the sample (Howie et al., 2016).

In addition, given that opportunities to participate in organized sports are limited during early childhood but increase

with age (Fletcher et al., 2003) and that sports participation may evolve differently from one child to another, this

statistical person-centered approach is particularly suited to detect individual differences over time and to provide a

more accurate picture of the effect of sustained sports participation.

To our knowledge, only one study specifically looked at trajectories of sports participation among a sample of

elementary-school children. In their study, Brière et al. (2019) measured participation in organized physical activi-

ties between ages 6–10 among a sample of 2837 children. Using latent class analyses, they found two trajectories

based on the probability that they will do at least one physical activity: one consistent participation (61% of chil-

dren) and one low-inconsistent participation (39% of children). After controlling for baseline levels of internalizing

problems, their results revealed that children in the consistent participation trajectory reported fewer symptoms of

depression, anxiety, and social withdrawal than those in the low-inconsistent participation trajectory. Although this

study clearly demonstrates the importance of sustained participation for decreasing internalizing problems among

children, all types of organized sports were considered together. Yet, as argued earlier, it is important to distinguish

between team and individual sports if we want to better understand the relationships between sports participation

and internalizing problems.

1.4 The current study

The first objective of this studywas to identify trajectories of participation in both teamand individual sports between

ages 6 to 10. Therefore, the number of different team sports and the number of different individual sports practiced

wasmeasured annually. Based on past research (e.g., Brière et al., 2019), we expected two trajectories of participation.

A first trajectorywould include childrenwhoparticipate inmultiple sports eachyear (“highparticipation”) anda second

trajectory would consist of children who either do not participate much or at all in sports at all measurement points

(“low participation”). Because this study is the first to our knowledge to separately examine the evolution of participa-

tion in two different types of sports in childhood, it is difficult tomake clear hypotheses about the distinction between

them. However, parents are usually decisive in the choice of organized activities practiced in childhood (Fletcher et al.,

2003). Thus, as in Brière et al. (2019), it seems plausible that a high and a low trajectory will be observed, since an

active parent will probably tend to involve their child in organized physical activities from years to years (Petersen

et al., 2020). Finally, the trajectories should be quite stable or increase somewhat, as the frequency of participation in

organized physical activities between 6 to 10 is generally stable according to studies (Findlay et al., 2009).

The second objective was to examine the associations between team sports and individual sports participation tra-

jectories and internalizing problems at age 10. Three categories of internalizing problemswere examined: depression,

anxiety, and socialwithdrawal. Basedonprior studies, for teamsports,weexpected that children in ahighparticipation

trajectory would have significantly lower levels of depression, anxiety, and social withdrawal problems at age 10 than

those in a low participation trajectory. For individual sports, we hypothesized that no differences would be observed

between the two trajectories. To control for possible selection effects (Brière et al., 2018), we included the 6 years



WHITE-GOSSELIN ET AL. 5

old baseline level of internalizing problems as a covariate. We also included gender as a covariate, since boys tend to

play more team sports than girls and generally seem to benefit more from sports than girls in terms of mental health

(Moeijes et al., 2019; Schumacher Dimech & Seiler, 2011).

2 METHOD

2.1 Participants

Participants in this longitudinal study came from 250 kindergarten classes in 40 elementary schools in a Canadian

city with a population of 500,000. Recruitment took place as part of a broader research project assessing a program’s

impact on preventing violence and school dropout (Poulin et al., 2013). A total of 1038 children (62% boys, M age =

65.2 months, SD = 3.7) were recruited over three successive annual cohorts. Parental written consent was obtained

for all these children. 72% of the sample lived in families with two biological parents, while the average gross annual

household salary was CAD 60,900. The majority of participants were of Canadian origin (85.5%) and all were French

speaking.

2.2 Research design and procedures

Sports participation was measured at five time points using parent reports: in Kindergarten (May; age 6), Grade 1

(May; age 7), Grade 2 (May; age 8), Grade 3 (May; age 9) and Grade 4 (May; age 10 Kindergarten teachers assessed

internalizing problems in the Fall (October) and at the end of Grade 4 (May). Teacher questionnaires were distributed

and collected in the schools by research assistants. Teachers sent parent questionnaires home, and parents were

asked to return them in sealed envelopes. Gift certificates were given to teachers and parents to thank them for

their participation. The study was approved by the Human Research Ethics Committee at the Université du Québec à

Montréal.

To be included in the analyses, participantsmust have taken part in at least two of the five sports participation data

collections (n= 785). Of these 785 children, 94.7% participated in the assessment in Kindergarten, 93.4% in Grade 1,

70% in Grade 2, 66.9% in Grade 3 and 66.3% in Grade 4. Comparison analyses were conducted to determine whether

the children included in the analyses (n = 785) differed from those excluded (n = 253). These analyses revealed that

the children included in the analyses came from families with higher gross annual incomes (t(915) = −6.34; p < .001)

and hadmothers with higher education (t(933)=−2.62; p< .01) than those excluded from the analyses.

2.3 Measures

2.3.1 Organized sports participation

In a dedicated section of the questionnaire, parents were asked to list all organized activities in which their child was

registered during the last year. For each activity, they were asked to indicate the number of adults present during the

sessions and the time spent on the activity per week. To ensure validity, among all the organized activities reported by

the parents,we excluded those that did not have aminimumof one adult present and those that lasted less than30min

perweek. The sports identified by parentswere then coded into two types: individual sports (e.g., swimming) and team

sports (e.g., soccer). They were coded according to the definitions of team and individual sports mentioned above. For

sports that could be played either as a team or individually (e.g., tennis, dance, gymnastics), and as our measure did

not distinguish how they were mostly played, we coded them as a team sport if there was no possibility of them being
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practiced individually. For example, tennis, gymnastics, and dance are often practiced individually at this age but may

occasionally be practiced in a team setting, whereas ice hockey, soccer, handball, or lacrosse are never played individ-

ually. In this way, there is no chance of finding an individual sport in the group of sports coded as team sports. Thus,

we are confident that sports being coded as team sports involve some level of social interaction and interdependence

in the task (i.e., maximizing the chances that beneficial social processes are involved). By choice, the only exception is

for cheerleading, as between the ages of 6 and 10, in Québec, it is extremely rare, even surprising, to see individual

competitions.We, therefore, coded it as a team sport. Two variables were then calculated: (1) the number of different

individual sports practiced during the year and (2) the number of different team sports practiced during the year.

2.3.2 Internalizing problems at ages 6 and 10

The teacher questionnaire was developed as part of the Longitudinal Study of Child Development in Québec (ISQ,

2001) by combining items from widely used validated instruments with good psychometric properties (Achenbach,

1991; Kendall et al., 2007; Tremblay et al., 1987). Items are provided on a 6-point Likert scale ranging from 1= “never

or not at all” to 6= “always or completely true”.Depressionwasmeasuredusing seven items (e.g., “child seemsunhappy

or sad”), and internal consistency was excellent (α= .83 at age 6 and .86 at age 10). Anxiety was measured using eight

items (e.g., “in the past few months, the child has been concerned about the loss or the possibility of something hap-

pening to a parent”) and internal consistency was excellent (α= .80 and .80). Social withdrawal wasmeasured by eight

items (e.g., “the child is shy with children he/she does not know”) and internal consistency was excellent (α = .82 and

.83). The scores for each of these scales represent themeans of the items.

While some studies rely on parent-reported measures of internalizing problems, others believe that parents may

sometimes bring a significant bias by projecting their own distress onto their child (Tremblay-Perreault & Hébert,

2020). Teacher measurements could therefore bemore objective, as they can compare children’s behaviors with each

other. Furthermore, since teachers observe children in a social context, theymay notice behaviors that are not observ-

able at home (Kendall et al., 2007). This is especially true when it comes to anxiety and social withdrawal, as these

behaviors are often displayed in a social context.

2.4 Data analysis

The analyses were performed using Mplus version 7.4 (Muthén and Muthén, 1998–2015). Missing data were esti-

mated using the Full Information Maximum Likelihood (FIML) method. This method involves identifying the value

of the parameter with the highest probability of producing the sample data from the entire database (Baraldi and

Enders, 2010). Thus, using thismethod, childrenwhoparticipated in only onemeasurement time canbe included in our

analyses. For statistical convenience, we included all children who participated in at least two sports data collections

(n= 785).

To identify the trajectories of team sports participation and the trajectories of individual sports participation, the

latent class growth analysis (LCGA) procedure with zero-inflated Poisson model was used. This procedure allows the

identification of sub-populations of individuals within a sample who follow a similar developmental trajectory on a

repeatedly measured variable based on posterior probabilities of class membership (Muthén & Muthén, 2000). The

zero-inflated Poisson approachwas used because a substantial proportion of children reported no sports involvement

at each time point (45.6% at age 6, 40.5% at age 7, 34.4% at age 8, 30.6% at age 9, and 30.2% at age 10). Since the

number of different sports is a count variable, we created a dichotomous latent variable representing the probability

of belonging to the class that cannot obtain an observed count different from zero. Moreover, the LCGA procedure

provides different fit indices to determine the optimal number of latent trajectories as well as the shape of different

curves (i.e., polynomial order). Different fit indices were considered: the Akaike and Bayesian information criterion
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TABLE 1 Most popular team and individual sports, reported by parents, and their prevalence

Team sports Prevalence (%)

1. Soccer 33.85

2. Kin-ball 14.14

3. Hockey 12.86

4. Baseball 7.12

5. American football 4.11

6. Basketball 1.46

Individual sports

1. Swimming 30.93

2.Martial arts (e.g., Karate) 21.91

3. Dance 17.52

4. Ski/Snowboard 8.21

5. Gymnastics 6.57

6. Tennis 4.29

Note: The prevalence column represents the percentage of childrenwho reported this sport at least onemeasurement time.

(AIC and BIC; Akaike, 1987; Schwarz, 1978), entropy (Celeux & Soromenho, 1996), the Vuong-Lo-Mendell-Rubin like-

lihood ratio test (VLMR; Lo et al., 2001) and the class average posterior probabilities (Nagin, 2005). The AIC and BIC

closest to zero indicate the best fit of the models when compared to each other. Entropy indicates the percentage of

delineationof thedata on theplot. Although there is no threshold to determinewhether amodel canbe retainedbased

on entropy, a value of 1.00 indicates perfect delineation. The VLMR compares the model with a number of K classes

to a model with K-1 classes. A p-value less than .05 indicates that the selected model is significantly better than if

one class was removed. Finally, average posterior probabilities of 1.00 would indicate that participants are assigned

perfectly to their respective trajectory group.

To examine the differential associations between sport participation trajectories from ages 6 to 10 and internal-

izing problems at age 10, regression analyses were conducted with Mplus. We examined whether the trajectories of

team sports and the trajectories of individual sports predicted internalizing problems in a single model, including the

three indicators of internalizing problems. As they were highly correlated, we considered shared variance between

depression, anxiety, and social withdrawal in the structural equationmodel. The FIMLmethod of missing data estima-

tionwas also used in these analyses. Several fit indiceswere considered to examine themodel fit: the rootmean square

error of approximation (RMSEA: ≤ .06 represent good fit; Browne and Cudeck, 1992), the comparative fit index and

the Tucker-Lewis index (CFI/TLI ≥ .95 represent good fit; Hu & Bentler, 1999). Furthermore, we included gender and

baseline level of symptoms since they may be important confounding variables (Moeijes et al., 2018; Moeijes et al.,

2019).

3 RESULTS

3.1 Descriptive statistics

A total of 84.1% (n = 660) of children participated in at least one organized sport during the study period. The most

prevalent sports and their frequency are presented in Table 1. Table 2 reports the correlations between variables and

the descriptive statistics. The examination of this table shows several significant negative correlations between the
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TABLE 2 Descriptive statistics and correlations between themain variables under study

Correlation

Variable M (SD) 11 12 13 14 15 16 17

Number of different team sports

1. Age 6 0.48 (0.93) −.07 −.08 −.08* −.07 −.06 −.11* .30**

2. Age 7 0.53 (0.96) −.08* −.09 −.03 −.10* −.10** −.12** .28**

3. Age 8 0.72 (1.07) −.08 −.11* −.03 −.10* −.09* −.15** .20**

4. Age 9 0.86 (1.10) −.11** −.10* −.07 −.06 −.10* −.15** .25**

5. Age 10 0.93 (1.11) −.14** −.13** −.09 −.14** −.07 −.15** .23**

Number of different individual sports

6. Age 6 0.69 (1.07) −.05 −.08 −.03 −.07 −.05 −.05 .20

7. Age 7 0.83 (1.14) −.04 −.03 .01 −.03 −.04 .00 −.01

8. Age 8 0.86 (1.19) −.08 −.02 .00 −.06 −.05 .00 −.05

9. Age 9 0.78 (1.16) −.01 .00 .02 .02 −.07 −.01 −.08

10. Age 10 0.81 (1.20) −.06 −.03 −.02 −.05 −.08 −.01 −.08

Depression

11. Age 6 2.05 (0.85) .23** .62** .15** .56** .18** .06

12. Age 10 2.01 (0.96) .13** .59** .09* .61** .14**

Anxiety

13. Age 6 1.83 (0.73) .13** .33** .11** .01

14. Age 10 1.75 (0.73) −.03 .33** .04

Social withdrawal

15. Age 6 2.51 (0.84) .16** .23

16. Age 10 2.30 (0.78) .12**

Covariate

17. Gendera

a(0= girls, 1= boys; 62% boys). **p< 0.01 (two-tailed); *p< 0.05 (two-tailed).

number of different team sports practiced each year and the three indicators of internalizing problems, whereas this

is not the case for individual sports. Moreover, the average number of different team sports practiced by children

increaseswithage,while it remains relatively stable for individual sports. Finally, gender is correlatedwith teamsports,

suggesting that boys practicemore team sports than girls.

3.2 Trajectories identification

Table 3 reports fit indices for the one-, two- and three-trajectorymodels for team and individual sports.We decided to

limit our analyses to a three-trajectorymodel for both variables because the additional trajectories were qualitatively

similar. For team sports, we selected the linear two-trajectorymodel. The two- and three-trajectorymodels presented

thebest fit, but theentropyand theaverageposterior probabilitiesweremuchbetter for the two-trajectorymodel. For

individual sports, the two- and three-trajectory models were also better, but we decided to keep the two trajectories

model, as the entropy and average posterior probabilities were better, and the evolution of the third trajectory did

not make sense from a practical point of view. In addition, to reach the best fitting shape of the plots, we adjusted
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TABLE 3 Fit indices for the one, two and three-trajectory models for team and individual sports

Number of classes AIC BIC Entropy VLMR (p) Lowest AvePP

Team sports

1 (L) 6739.32 6757.98 – – –

2 (L L) 5946.82 5979.48 0.76 0.00 0.93

3 (L L L) 5847.43 5894.08 0.65 0.00 0.77

Individual sports

1 (L) 7397.61 7416.27 – – –

2 (L L) 6621.39 6654.05 0.77 0.00 0.92

2 (I L) 6618.43 6646.43 0.77 0.00 0.93

3 (L L L) 6543.84 6590.50 0.63 0.00 0.75

Note: Bold characters indicate the best fit. Letters between parentheses indicate whether themodel was fittedwith the inter-

cept only (I), the linear (L), the quadratic (Q) or the cubic (C) growth factor. AIC=Akaike information criterion; BIC=Bayesian

information criterion; VLMR=Vuong-Lo-Mendell-Rubin Likelihood Ratio Test; AvePP=Average Posterior Probabilities.

F IGURE 1 Estimatedmeans and observed values of team sports latent trajectory groups

the polynomial growth factor of the models until it reached statistical significance. Thus, for parsimony, the model for

individual sports includes a linear and a stable trajectory (i.e., the intercept only).

The estimated means and observed value of team and individual sports latent trajectory groups are presented in

Figures 1 and 2. As we anticipated, the models that best fit the data are those with high/low trajectories, as in Brière

et al.’s (2019) study. For team sports, 72.7% of participants (n= 571) follow a low participation trajectory (intercept=

−2.03, slope = 0.25, inflation slope = −0.79, all parameters are significant at p < .001), while 27.3% (n = 214) follow

a high participation trajectory (intercept = 0.57, slope = 0.04, inflated slope = -0.79, all parameters are significant at

p < .01). For individual sports, 71% of participants (n = 557) follow a low participation trajectory (intercept = 0.79,

p< .001), while 29% (n= 228) follow a high participation trajectory (intercept=−1.22, slope=−0.11, inflated slope=

−7.41, all parameters are significant at p< .05). The posterior probabilities are excellent, varying between .93 and .96

for all trajectories, indicating that participants are assigned to their respective trajectory.

3.3 Links between trajectories and internalizing problems

The upper part of Table 4 shows the regression results for team and individual sports. The model fits the data

well, CFI/TLI = .97/.96, RMSEA = .04 (90% CI = .02, .06). The results reveal that children in the high team sports
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F IGURE 2 Estimatedmeans and observed values of individual sports latent trajectory groups

participation trajectory show less depressions, anxiety, and social withdrawal at age 10 than those in the low par-

ticipation trajectory, controlling for gender, baseline level of internalizing problems at age 6 and the trajectory for the

other type of sport. For individual sports, participation trajectories do not predict the level of depression, anxiety, and

social withdrawal, suggesting that there is no difference between children participating in multiple individual sports

and those who do not. Moreover, to confirm our results with the data from the 785 participants obtained using the

FIMLmethod, we conducted sensibility analyses using the listwise deletionmethod (n= 523). Estimatingmissing data

did not change the results obtained. The results were the same as when testing themodel without missing data.

3.4 Joint trajectories and internalizing problems

To further analyze the links between types of sports and internalizing problems, and to better understand the spe-

cific effect of team sports, joint trajectory analyses were conducted a posteriori in Mplus. The objective of this step

was to ensure that the results previously obtained for team sports are not the result of sustained participation in a

combination of both types of sports. The trajectories of participation in team sports were therefore combined with

those of individual sports to create up to four new latent groups (2 × 2), and these groups were compared on the

three indicators of internalizing problems. This procedure consists of calculating the probabilities that a participant in

a team sports trajectory belongs to an individual sports trajectory. From these probabilities, it is possible to estimate

the proportion of childrenwho simultaneously follow a trajectory of the first and the secondmodels.

The group of children who belong to the low participation trajectories in both team and individual sports partic-

ipation (“Low participation in both sports”) includes 415 participants (52.9% of the sample). The group in the high

participation trajectories in both teamand individual sports participation (“High participation in both sports”) includes

72 children (9.2%). The group of children who belong to the low team sports trajectory and the high individual sports

trajectory (“Individual sports only”) includes 153 children (19.5%). Finally, children who follow a high team sports tra-

jectory and a low individual sports trajectory (“Team sports only”) comprised 145 participants (18.5%). The average

posterior probabilities for all groups ranged from .91 to .97, and entropy was .94.

The latent joint trajectory groups were then compared on internalizing problems using the same procedure as in

the first series of analyses,with a fewexceptions. First, we created dummycodes representing the trajectory groups to

compare themwith eachother.We, therefore, conducted threedifferentmodels of analyses by changing the reference

group in each analysis (i.e., a first model with the “Team sports only” group as the reference, thenwith the “Low partic-

ipation in both sports” as the reference, thenwith “High participation in both sports” as the reference). These analyses
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TABLE 4 Results of regressionmodels testing predictive associations between team sports, individual sports and
joint trajectories (n= 785)

b β SE p 95%CI (β)

Depression at age 10

Team sports trajectories −.25 −.12** .04 .001 −.20,−.03

Individual sports trajectories −.10 −.05 .04 .243 −.13, .03

Gender .29 .15*** .04 .000 .06, .23

Depression at age 6 .15 .14*** .04 .000 .07, .20

Versus Team sports only

Low participation in both sports .30 .16** .06 .005 .05, .27

High participation in both sports −.03 −.01 .04 .845 −.09, .07

Individual sports only .13 .05 .05 .336 −.05, .16

Versus Low participation in both sports

High participation in both sports −.32 −.10* .04 .017 −.18,−.02

Individual sports only −.17 −.07 .05 .127 −.16, .02

Versus High participation in both sports

Individual sports only .15 .06 .07 .323 −.06, .19

Anxiety at age 10

Team sports trajectories −.15 −.09* .04 .027 −.18,−.01

Individual sports trajectories −.05 −.03 .04 .484 −.11, .05

Gender .08 .06 .05 .215 −.03, .14

Anxiety at age 6 .12 .12** .04 .001 .05, .19

Versus Team sports only

Low participation in both sports .26 .18** .06 .001 .07, .29

High participation in both sports .17 .07 .05 .155 −.03, .16

Individual sports only .10 .05 .05 .303 −.05, .15

Versus Low participation in both sports

High participation in both sports −.09 −.04 .04 .396 −.12, .05

Individual sports only −.16 −.09* .04 .044 −.17, .00

Versus High participation in both sports

Individual sports only −.07 −.04 .07 .562 −.17, .09

Social withdrawal at age 10

Team sports trajectories −.28 −.16*** .04 .000 −.24,−.08

Individual sports trajectories −.06 −.03 .04 .406 −.11, .05

Gender .23 .14*** .04 .001 .06, .23

Social withdrawal at age 6 .12 .13** .04 .001 .05, .20

Versus Team sports only

Low participation in both sports .34 .22*** .06 .000 .11, .33

High participation in both sports .07 .03 .04 .530 −.05, .11

Individual sports only .25 .13* .05 .014 .03, .23

(Continues)
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TABLE 4 (Continued)

b β SE p 95%CI (β)

Versus Low participation in both sports

High participation in both sports −.27 −.10* .04 .010 −.18,−.02

Individual sports only −.09 −.05 .04 .290 −.13, .04

Versus High participation in both sports

Individual sports only .18 .09 .06 .122 −.02, .21

*p< .05; **p< .01; ***p< .001.

Note: Team and individual sports trajectories are coded as 0= low participation, 1= high participation; gender is coded as 0=

girls, 1= boys.

were conducted with baseline levels of internalizing problems and gender as covariates. The results are presented

in Table 4. Again, the model fit the data well, CFI/TLI = .96/.95, RMSEA = .04 (90% CI = .02, .05). Results show that

children in the “Team sports only” group show significantly fewer depression, anxiety, and social withdrawal than chil-

dren in the “Low participation in both sports” group. Children in the “Team sports only” trajectory group also reported

significantly less social withdrawal than those in the “Individual sports only” group. In contrast, those in the “Individ-

ual sports only” group do not have fewer internalizing problems than those in the “Low participation in both sports”

group, with the exception of anxiety. However, the result is very close to the .05 significance threshold so it should be

considered with caution. Finally, the High participation in both sports group shows significantly less depression and

social withdrawal than the Low participation in both sports group but does not show less anxiety. These findings sug-

gest that the results obtained in the first series of analyses are not the consequences of sustained participation in both

types of sports, but rather a specific effect of team sports, except for anxiety, which likewise appears to be related to

individual sports.

4 DISCUSSION

To date, numerous studies have documented the effects of organized sports participation on themental health of chil-

dren and adolescents. However, very few have demonstrated these links in a longitudinal design with multiple time

points and considered the distinction between team and individual sports among a sample of early school-age chil-

dren. An annual longitudinal follow-up from6 to 10 years of age allowed us to identify trajectories of both team sports

and individual sports among children. Comparisons between these trajectories revealed that sustained participation

inmultiple team sports was associatedwith a decreased level of depression, anxiety, and social withdrawal, whichwas

not the case for individual sports. A posteriori joint trajectory analysis partially supported these results.

4.1 Trajectories of participation in organized sports

Our study is the first to our knowledge to separately examine the evolution of participation in team and individual

sports. At least in terms of the diversity of sports programs, it seems that the two types of sports do not differ in this

respect. Therefore,whencomparing thedescriptivedataof participants in the two trajectories for each typeof sport, it

can be concluded that themethod used to distinguish participant profileswas appropriate since it differentiates those

who participate consistently and those who do not, as was identified in previous studies (Brière et al., 2019; Findlay

et al., 2009). For instance, in the low team sports participation trajectory, 84% of children reported being involved in

fewer than two team sports programs during the total study period (i.e., who participated in one team sport in two of
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the 5-year study, or who participated in two team sports in only one year of the five-year study), and 45% reported

no team sports at all during the entire study period. In comparison, the high participation trajectory includes 73% of

children who reported 10 or more team sports programs during the entire study period. The subsequent compari-

son between these groups was therefore appropriate, as it involved comparing those who showed genuine sustained

interest in these peer groups over timewith thosewhomainly did not participate at all or had someexperiencewithout

necessarily becoming involved inmany groups of one type of sport.

It is important to note, however, that the measure on which the trajectory analyses are based is a measure of pro-

gram diversity of the same type of sport, not a measure of sport dosage (although the two are most likely related).

Thus, the two high trajectories do not represent the amount of time spent in one type of sport, but rather the number

of different sports practiced each year. This distinction is important since it is likely that a youthwho specializes in one

sport early onwill participate in it more than a youth who reports a high diversity of sports. The purpose of our opera-

tionalizationwas to identify thenumber of different peer groups inwhich the youth is involved to examinewhether the

number of opportunities for social experiences thatmight decrease internalizing problemswould indeed be related to

internalizing problems.

4.2 Team sports, individual sports, and internalizing problems

As expected, children who participated consistently in multiple team sports show significantly lower depression, anx-

iety, and social withdrawal at age 10 than those who did not participate much or not at all, whereas this is not the

case for individual sports. Moeijes et al. (2018) also found longitudinal associations between team sports participa-

tion and internalizing problems in older children (i.e., ages 8–12), but these association were based on the frequency

of participation, whereas our results focus on the number of different sports in which the child is registered in. Fur-

ther, they also only had two measurement points, whereas our study followed children for five consecutive years.

Moreover, comparisons between the joint trajectory groups confirmed our first series of analyses but added a caveat

with respect to anxiety. Those who specifically participated in multiple individual sports consistently over the study

period also reported less anxiety than those who participated in few or no sports. Thus, being involved in multiple

sports groups, regardless of the type of sport, could be linked to decreased anxiety. However, it is important to note

that this difference was very close to not reaching the significance level. This result should therefore be considered

with caution. Graupensperger et al. (2021) found that at the between-person level, the frequency of participation in

individual sportswas also related to less anxiety in adolescents. A plausible explanation is that ourmeasure did not dis-

tinguish between different types of anxiety. According to Ashdown-Franks et al. (2017), the number of years playing

team sports would be related to reduced panic disorder and agoraphobia, whereas individual sports would be related

to reduced social phobia. A more detailed and in-depth measurement of anxiety in childhood may shed light on this

finding.

There are several possible explanations as to why team sports would bemore related to a decrease in internalizing

problems than individual sports. First, not feeling alone in a defeat could provide tools for youth to prevent internaliz-

ing problems, unlike individual sports where there ismore internal attribution following a failure (Nixdorf et al., 2016).

Second, coaches can also mentor and can help build group cohesion to defeat an opposing team (Boone & Leadbeater,

2006). Since group cohesion is vital to a team’s success, coaches are as much in charge of developing the children’s

physical skills as their group dynamics. Third, some authors argue that the social nature of the team sports context

could contribute to this beneficial effect on youth mental health (Eime et al., 2013). Although youth primarily practice

their organized individual sports in groups as children, team sports require communication skills and support between

teammates to achieve team success, aspects not found in individual sports. Finally, youth in individual sports can even

competeagainst their owngroup,whichmaybring competitionbetweengroupmembers in this sport context. In future

studies, researchers should forthwith investigate the inherent social processes that distinguish these two types of

sport.
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In sum, our results suggest that sustained participation inmultiple team sportsmight bemore beneficial in reducing

internalizing problems among children than individual sports. However, caution is needed in interpreting our findings.

The results of the present study should not be interpreted as implying that individual sports are of little importance

to children. Some studies argue that participation in individual sports does have benefits, such as improved self-

regulation (Howard et al., 2018), resilience (White & Bennie, 2015), and a decreased level of social phobia symptoms

(Ashdown-Franks et al., 2017). They may also be related to several important developmental experiences, such as

developing a work ethic, persevering, or managing stress (Fraser-Thomas & Côté, 2009). In contrast, it is possible that

bullying among groupmembers ismore prevalent in teamsports (Vveinhardt&Fominiene, 2020). This prevalence sup-

ports the importance for researchers in the field to consider the social context in which the sport is practiced, as this

variable is likely to explain the difference observed in team and individual sports with respect to internalizing prob-

lems. Indeed, studies have observed differences depending on the perceived level of collectivism in individual sports

(Donkers et al., 2018; Evans et al., 2012). This suggests there is potentially more heterogeneity in the degree of inter-

action or partnership among group peers in individual sports than in team sports. Our measure of team sports implies

some homogeneity in this sense since sports coded as teamhad to be played only in a team context. This consideration

is important since it is possible that some individual sports that involve a high level of collectivism may be as related

to internalizing problems as team sports are. Thus, future studies should go beyond the distinction between team and

individual sports and examine in depth the social experiences that sports might offer. This could be a key variable in

explaining these links. Finally, because we measured sport participation with the number of different sports of the

same type, some youth who specialize early and have a high frequency in the same sport rather than being involved

in multiple sports may be assigned to a low trajectory. Thus, our results could either support that participation in one

team sport may be optimal, and/or participation in multiple sports (without being specialized in one) is ideal. It may

be relevant for further studies to distinguish between youths who specialize early from those involved in multiple

programs to determine if specializing in one team sport provides the same benefits as participating in multiple team

sports.

4.3 Limitations and strengths

This study is not without limitations. First, the sample is somewhat socio-demographically homogeneous. Some eco-

nomically at-risk childrendroppedout of the studyafter the firstmeasurement timeandwere therefore excluded from

the analyses. It would be relevant to replicate this study with a more culturally and economically diversified sample.

Second, as in many longitudinal studies spread over multiple years, there was attrition from one year to the next. To

overcome this problem, we used a robust missing data estimation method and ran sensibility analyses using the list-

wise deletionmethod. Third, some sports such as tennis and figure skating can be played individually or in teams. Since

our measure did not allow us to differentiate between them, we considered these individual sports. It would be nec-

essary for future studies to further question children and parents about their sports participation since some sports

may have been somewhatmiscoded. Finally, our results should be interpretedwith caution as they are correlational in

nature. Only an experimental design would suggest a causal effect.

This longitudinal study also has several strengths. First, a respectably large sample size was assessed annually

during the first five years of schooling (Kindergarten to Grade 4; ages 6 to 10). These datawere subjected to a person-

centered analysis procedure (LCGA) that identified distinct longitudinal participation patterns. Second, controlling

for the level of internalizing problems prior to the trajectories of participation was particularly important since a self-

selection effect, i.e., childrenwith fewer internalizing problems aremore likely to participate in organized sports, could

explain the associations observed in the previous study (Brière et al., 2018). Finally, comparisons between the joint tra-

jectory groups supported the links identified in the first series of analyses by distinguishing those who participate in

only one of the two types of sports on a sustained basis.
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4.4 Conclusion and implications for practice

Our study suggests that sustainedparticipation in teamsports is related to fewer symptomsofdepression, anxiety, and

social withdrawal in elementary school children, whereas individual sports are not. Participating in a team sport could

thus be considered as an additional intervention strategy in promotion and prevention programs targeting internal-

izing problems among children. These organized activities are already offered in children’s communities and schools,

but it seems that only team sports should be emphasized to promote mental health in communities or during critical

periods.With the increasing prevalence of internalizing problems in childhood (Riberdy et al., 2013), it is important to

identify all resources to help children overcome these problems.
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