
Missed Opportunities for Middle Childhood: Less Sport 

Predicts Increased Risk for Shyness in Millennial Girls 

with Preschool Access to Bedroom Television

Béatrice Necsa1,2, Caroline Fitzpatrick3,4, Eric F. Dubow5, Linda S. Pagani1,2,6
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Abstract: Background and Purpose: Childhood bedroom screens represent a risk factor for negative behavioral 

outcomes. Childhood sport participation might be a protective factor for potential negative associations with 

having a bedroom screen in early childhood. Methods: This study examines whether extracurricular sport 

participation in middle childhood reduces developmental risks associated with bedroom screens in boys and 

girls. We use a millennial birth cohort from the QLSCD. Children reported having a bedroom television at age 4 

years. Parents reported child participation in sport from ages 6 to 10 years. We examine subsequent teacher-

reported depressive symptoms and shyness outcomes by the end of sixth grade. We used linear regression to 

examine the interaction between child-reported bedroom television placement (age 4 years) and parent-reported 

childhood sport participation trajectories (ages 6 to 10 years) in predicting behavioral outcomes at age 12 years. 

Key Results: For girls, inconsistent extracurricular sport amplified the relationship between having a preschool 

bedroom television and subsequent shyness (b = 0.6212, SE = 0.3245, p < 0.05), beyond individual and family 

characteristics. Conclusions: Less consistent sport participation was associated with increased risk of shyness in 

girls having grown up with a bedroom television. These findings corroborate that extracurricular activity can be 

a suitable candidate for enhancing skills and social interactions. 

Keywords: extracurricular sport; physical activity; social skills; child development; behavioral development; 

adolescent health; shyness

1. Introduction

Since the digital revolution, the increasing availability and portability of screens has made the notion of 

living in a screen-free environment idealistic [1]. Television within the household has been documented to be 
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closely linked to screen time as it relates to where it is placed in the home [2]. It is not surprising that placement 

in the child’s bedroom is problematic as it makes children more vulnerable to exceeding recommended screen 

time guidelines [3]. More specifically, children with such private access to media were found to consume more 

screen media, watch more television, and play more video games than children without private access [4,5].

Current screen time guidelines recommend under 1 hour of developmentally appropriate media content for 

children aged 2 to 5 years [6]. A systematic review and meta-analysis of ninety-five studies highlighted that only 

35.6% of children are respecting the most recent guidelines while 56% of children were meeting the looser 

guidelines recommending under 2 hours per day of screen time [7]. Exceeding these established guidelines can 

have a negative impact on the well-being of children [8]. Specifically, higher levels of child screen time are 

associated with greater risk of experiencing depressive symptoms and engaging in anti-social behavior such as 

fighting with peers on and off school grounds [9]. Growing up with a bedroom television may further predispose 

children to spending less time engaging with their physical and social environments, partaking in an excess of 

sedentary time, receiving less parental supervision [10]. Thus, discovering ways to compensate for the 

associated risks remains imperative given the increasing trends of private screen access becoming more common 

[11]. While little recent literature addresses the presence of bedroom media by sex, recent studies have 

underlined that 29% of children aged from 0 to 8 years have been documented to have bedroom television [12].

As per the Canadian Paediatric Society, more of concern is that increasing media presence is displacing 

valuable and quality family interactions within the home, specifically as it relates to parent-child interactions 

[13]. Extant research has highlighted the long-term impact of television exposure as early as 4 years of age and 

later risks as it relates to exacerbating social isolation, depressive symptoms, emotional distress in middle 

childhood [14] and behavioral difficulties as it relates to regulating emotions and having difficulty with daily 

transitions [15]. Moreover, a cohort study demonstrated that both boys and girls using digital media heavily 

were more likely to show traits linked with suicidal behavior [16].

Social development in childhood is partly facilitated by a bidirectional influence with their environment. A 

child’s behavior will have an influence on their context and their context will in turn have an influence on the 

child [17]. Ever since the digital explosion and availability of technology, researchers have documented the 

simultaneous decline in time spent having social interactions outside of the home, in-person conversations, 

doing household chores, engaging in personal care, and more [18]. According to the same researchers, these 

daily activities have been displaced for more time spent in a virtual world. Taking this into consideration, we 

argue that a child with a bedroom television might spend more time confined to their private space, creating a 

dilemma where the child is not allocating that time to other enriching activities such as hobbies, sporting 

activities, and conversations in and out of the home with other peers that may contribute to adequate social 

development [5]. Thus, the time displacement conceptualization allows to better understand why bedroom 

television can lead to a less than ideal adaptation to the daily demands of the environment.

The potential of each child to develop specific capacities such as social-emotional and cognitive skills, 

empathy, self-worth, self-control, and fair play with peers needs to be considered [19]. In order to develop some 

of these above-mentioned characteristics, the child’s environment needs to make space for certain opportunities 

to occur in order for them to practice and encourage these life skills [20]. Having a television in the bedroom 

can act as an environmental inhibitor to positive youth development as it involves the child isolating themselves 

from social interaction and expending energy with others [19]. However, by encouraging screen-free 

opportunities within the child’s environment, we increase the probability of developing essential life skills, 

expending energy that may help with self-regulation, and learning through engagement with others. Thus, it is 

important to examine to what extent a child’s developmental trajectory is influenced putting time toward both 

risk activities such as bedroom television) and enriching activities such as sporting activities.

Sport participation is a known protective factor that contributes positively to overall well-being [21,22]. The 

benefits associated with sport participation partly explain why parents register their kids in sport [23]. Studies 

have outlined the benefits of increasing physical activity habits on alleviating anxiety and depression related 

symptomology [24, 25]. The findings of a Canadian longitudinal study showed that long-term organized sport 

participation was beneficial in children being rated as shy in the reduction of their anxiety, suggesting the social 
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benefits that sport has on improving peer relations [26]. Nonetheless, the impact of sport participation in relation 

to screen exposure and mental health outcomes remains unclear [24,27,28]. Therefore, we want to observe the 

moderating effects of sport participation between the relationship of early bedroom television and later psycho-

social risks to better understand the role of sport participation on at-risk children.

This study aims to respond to several methodological issues. Available studies exploring childhood screen 

use and later outcomes tend to control for child sex. Boys and girls experience risk and protective factors 

differently due to unique biological and contextual influences [29]. Past studies have highlighted gender-

differences in both mental health outcomes and sport participation. Specifically, one study found that girls were 

more at risk of social isolation which led to more depressive symptoms [30]. Girls participate less frequently in 

extracurricular sport than boys [31]. Girls are also more inclined to use social media as a replacement for social 

interactions [32]. In both genders, feeling socially isolated was positively associated with suicidal ideation [33]. 

These gender differences further support the notion of studying girls and boys separately.

Finally, other methodological issues in the existing literature include the isolation of screen exposure. 

Mobility and the different types of screen media makes it difficult to harness and measure screen time today 

[34]. Having access to historical data prior to the media surge may help estimate the effect size of the 

association between children’s private access to a television and later risk outcomes. Second, much of the past 

research exploring screen use has been challenged by omitted variable bias [35]. Confound control must take 

into consideration both individual and family characteristics that might influence interpretations, such as child 

baseline shyness. Third, while studies have looked at how screen use negatively impacts different life spheres 

[36], not many existing studies looking at factors that might counter the risks associated with private access to 

screens.

The purpose of this study is to investigate the protective role in organized sport in the relationship between 

having a bedroom television and later internalizing behavioral risks in early adolescence. More specifically, we 

aim to explore how participation in organized sport between ages 6 to 10 years reported by the parents can 

impact self-reported early bedroom television placement at age 4 and later depressive symptoms and shyness 

levels at age 12 using teacher-reported data. Compared to their same-sex counterparts, we expect that boys and 

girls with a history of bedroom television will show less psycho-social difficulties at age 12 if they were 

involved in consistent extracurricular sport.

2. Methods

2.1. Participants

This IRB-approved study obtained its data from the Quebec Longitudinal Study of Child Development 

(QLSD) coordinated by the Institut de la Statistique du Québec (https://www.iamillbe.stat.gouv.qc.ca, accessed 

during the period of 2022–2023) which consists of 2837 randomly selected 5-month old infants born between 

1997 – 1998 and followed annually and biennially. After informed consent, 2120 eligible participants were 

retained (93 were excluded, 172 were untraceable, 14 were unreachable and 438 refused participation). The 

sample included children from single births born to mothers residing in Québec. Children were deemed 

ineligible for the study if they were born highly premature and/or were residing in Nord-du-Québec, Nunavik, 

Terres-Cries-de-la-Baie-James at the time of data collection. After exclusion and inclusion criteria, a subsample 

of 707 girls and 684 boys with complete data on bedroom television at age 4 years old and sport participation 

habits between 6 and 10 years old was used. Data was collected from ages 5 months to 12 years old through 

questionnaires administered to the mother, father, child, and teachers.

2.2. Measures

Predictor Variable. At 4 years of age, the interviewer asked the child about the presence of a television in the 

bedroom (coded as 0 = no, 1 = yes). 1 representing the risk category.

Moderator. Child sport participation habits over the last year at ages 6, 7, and 8 years were reported by the 

mothers over the two following items: outside of school hours, how often does your child…take part in sport 
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with a coach or instructor (with the exception of dance and gymnastics courses)?... take organized physical 

activity lessons or classes such as dance, gymnastics, martial arts, or circus arts? Both items were rated on a 

Likert scale with response options including roughly once a month (1), roughly once a week (2), several times a 

week (3), roughly every day (4), one session (5), two sessions (6). At age 10 years, mothers reported on their 

child’s sport participation (3 items): how many times a week has your child… a) participated in organized sport 

or physical activity with a coach or instructor last summer (lessons, classes or team sport), b) participated in 

extracurricular sports with an instructor or coach since last September, and c) practice physical activity or 

organized sport outside of school? These items were rated on a Likert scale with response options including 

never (0), less than once a week (1), once a week (2), twice a week (3), three times a week (4), four times a 

week (5), five times a week or more (6). Using this data, trajectories were created and established in past studies 

using growth mixture modelling [37]. From this analysis, four trajectories were tested but the best model 

rendered two typical trajectories that were significantly different from the other groups: inconsistent sport 

participation and consistent sport participation. Being a child in the inconsistent sport participation trajectory 

implies that child sport participation was less likely through the 4 time points observed. Specifically, children 

participated in organized PA on average 1.3 time points out of 4. Being a child in the consistent sport 

participation trajectory implies that that child sport participation was more likely through the 4 time points 

observed. Specifically, children participated in organized PA on average 3.6 time points out of 4. Given that 

there were two derived trajectories found, the current study coded past-year sport participation as 0 = 

inconsistent sport participation and 1 = consistent sport participation.

Outcome Variables. At 12 years of age, the child’s teacher reported on traits of shyness and depressive 

symptoms in the last 6 months using items from the Social Behavior Questionnaire [38]. Teachers reported on 

child shyness (4 items, α = 0.71): child was shy with strangers; readily approached strangers; took a long time to 

warm up to strangers; and is excessively shy. Teachers reported on child depressive symptoms (5 items, α = 

0.79): child seemed unhappy/sad; was not as happy as other children; lacked energy/felt tired; trouble enjoying 

themselves; and able to make decisions. All items were rated on a Likert scale with response options including 

never or not true (1), sometimes or somewhat true (2), and often or very true (3). For each factor, a mean score 

was calculated and transformed into a scale ranging from 0 to 10, where a higher score indicates more traits on 

the variable.

Pre-existing and Concurrent Control Variables. To account for pre-existing and concurrent confounding 

variables between bedroom television, sport participation, and later psycho-social outcomes, we identified 

individual and family characteristics that can explain the study variables. These characteristics were selected 

based on theoretical (e. g., established contributors to the selected outcomes) and the statistical relationship 

between variables. Individual characteristics include child temperament problems (0 = below the median, 1 = 

above the median) [Infant Characteristics Questionnaire [39], neurocognitive skills (0 = above the median, 1 = 

below the median) [Imitation Sorting Task [40], and baseline variables at ages 3.5 years such as shyness [41] 

and depressive symptoms [42]. Family characteristics include a scale of maternal post-partum depressive 

symptoms at 5 months (13 items, α = 0.81), CES-D [43, 44] where a higher score represents more traits of 

maternal post-partum depressive symptoms, family dysfunction at 5 months (0 = below the median, 1 = above 

the median) McMaster Family Assessment Device [45], maternal education (0 = post-secondary education or 

above, 1 = high-school diploma or below), and family income threshold as defined by the Canadian low-income 

cut-off for that year provided by Statistics Canada (0 = above the median, 1 = below the median). Finally, we 

controlled for bedroom television for boys and girls at 12 years old given that bedroom television placement at 

age 4 years increases the likelihood for later bedroom television. 1 representing the risk category.

2.3. Data Analytic Strategy

Two series of Ordinary Least Squares multiple linear regressions were conducted with SPSS (v.26) using the 

PROCESS macro (4.0) to examine the interaction between child-reported bedroom television placement (age 4 

years) and parent-reported childhood sport participation trajectories (ages 6 to 10 years) in predicting teacher-

reported shyness and depressive symptoms variables at age 12 years. To account for possible third-variable bias, 
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we estimated this relationship by including pre-existing and concurrent child and family characteristics in each 

model. Baseline psycho-social risks at ages 3.5 years were added according to the outcome assessed in the 

model. The statistical analyses were done for boys and girls separately.

An attrition analysis was conducted which included comparing complete data and incomplete data on the 

retained sample. The analysis revealed that 21.1% of boys and 26.5% of girls had complete data. For boys, the 

Levene’s test was non-significant for post-partum maternal depressive symptoms at 5 months (F = 1.734, p = 

0.188). There was a significant difference between the two groups as it relates to the average score for post-

partum maternal depressive symptoms (t(332.730) = −2.675, p < 0.01). Thus, boy participants having complete 

data on post-partum maternal depressive symptoms have higher scores on this scale than those with missing 

data. There were no significant differences between the two groups for any of the continuous variables analyzed 

for boys and girls.

Further comparative analyses using chi-squared tests on categorical variables allowed us to examine the 

differences between boys and girls with complete data and incomplete data. Based on the Pearson chi-squared 

coefficient, significant differences between groups were found for boys on the following variables: family 

income threshold (p < 0.001), family dysfunction (p < 0.001), bedroom television placement at 4 years (p ≤ 

0.01) and sport participation between ages 6 and 10 years (p < 0.01). More specifically, boys with missing data 

were more likely to experience family dysfunction at 5 months (X2 (1, N = 918) = 19.915), more likely to be part 

of families falling below the family income threshold (X2 (1, N = 909) = 12.139), were more likely to have had a 

bedroom television (X2 (1, N = 788) = 5.802), and were more likely to belong to the consistent sport 

participation trajectory (X2 (1, N = 696) = 7.103) compared to those with complete data. Based on the Pearson 

chi-squared coefficient, significant differences between groups were found on the following variables for girls: 

maternal education (p < 0.05), family income threshold (p < 0.001), and family dysfunction (p < 0.01). Girls 

with missing data are more likely to have mothers having education below the median (X2 (1, N = 921) = 4.873), 

more likely to fall below the family income threshold (X2 (1, N = 910) = 16.391), less likely to experience family 

dysfunction at 5 months. Finally, we corrected for response and attrition bias using multiple imputation and 

aggregated 5 imputed datasets to compute moderation analyses.

3. Results

Table 1 reports descriptive statistics for the study’s predictor, moderator, outcome, and control variables. 

Nearly 11 % of girls (n = 707) and 15 % of boys (n = 684) had a bedroom television. Moreover, 40 % of girls 

and 38 % of boys were found to be in the inconsistent sport participation trajectory. As it relates to the outcome 

variables at age 12 years, the average score for depressive symptoms in girls was 2.05 (SD = 1.54) and 2.71 

(SD = 1.78) for boys while the average score for shyness in girls was 2.63 (SD = 1.69) and 2.38 (SD = 1.43) in 

boys. Both outcomes are measured on a scale of 0 to 10 where an average score closer to 0 suggests less 

reported traits on the scale.

Table 2 reports adjusted unstandardized regression coefficients for the relationship between baseline child 

and family characteristics from ages 5 months to 12 years and bedroom television at age 4 years and sport 

participation trajectories between ages 6 to 10 years. For girls and boys, having a preschool bedroom television 

was strongly associated with higher probabilities of having a later bedroom television at 12 years of age (girls: 

standardized β = 0.214, p < 0.001; boys: standardized β = 0.310, p < 0.001). Boys and girls of mothers having a 

high school diploma or below were associated with having a higher likelihood of being in the inconsistent sport 

participation trajectory (boys: standardized β = −0.256, p < 0.001; girls: standardized β = −0.129, p < 0.001). 

Moreover, boys and girls were more likely to be in the consistent sport participation trajectory if they came from 

families below the low-income threshold (boys: standardized β = 0.106, p < 0.01; girls: standardized β = 0.103, 

p < 0.05). Boys experiencing more family dysfunction at ages 1.5 years were more likely to be in the 

inconsistent sport participation trajectory during later childhood (standardized β = −0.156, p < 0.001). Boys who 

reported bedroom television placement at age 12 years had a higher probability of being in the inconsistent sport 

trajectory during childhood (standardized β = −0.037, p < 0.001). Finally, boys who were in the consistent sport 

participation trajectory during childhood had more traits of shyness at ages 3.5 years (standardized β = 0.116, 
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p < 0.01) while girls who were in the consistent sport participation had less traits of shyness (standardized β = 

−0.083, p < 0.05) but more traits of depressive symptoms at ages 3.5 years (standardized β = 0.101, p < 0.01).

Table 1.　Descriptive statistics for predictor, moderator, outcome, and control variables for boys and girls.

Predictor variable (4 years)

Bedroom television

0 = no

1 = yes

Moderator variable (6–10 years)

Sport participation trajectory

0 = Inconsistent participation

1 = Consistent participation

Outcome variables (12 years)

Shyness

Depressive symptoms

Pre-existing and concurrent controls

Maternal depressive symptoms (5 Mo)

Family dysfunction (5 Mo)

0 = below the median

1 = above the median

Maternal education (5 Mo)

0 = Post-secondary education or above

1 = High-school diploma or below

Family income threshold (2 years)

0 = above the median

1 = below the median

Child temperament problems (1.5 years)

0 = below the median

1 = above the median

Neurocognitive skills (2 years)

0 = above the median

1 = below the median

Bedroom television (12 years)

0 = no

1 = yes

Shyness (3.5 years)

Depressive symptoms (3.5 years)

Boys (N = 684)

M (SD)

-

-

-

-

2.38 (1.43)

2.71 (1.78)

1.34 (1.32)

-

-

-

-

-

-

-

-

-

-

-

-

2.92 (2.45)

1.59 (1.40)

Categorical 
Variables (%)

84.80

15.20

38.90

61.10

-

-

-

55.80

44.20

60.50

39.50

5.10

94.90

52.30

47.70

78.90

21.10

60.80

39.20

-

-

Girls (N=707)

M (SD)

-

-

-

-

2.63 (1.69)

2.05 (1.54)

1.27 (1.19)

-

-

-

-

-

-

-

-

-

-

-

-

1.83 (1.30)

3.68 (1.81)

Categorical 
Variables (%)

89.00

11.00

40.40

59.60

-

-

-

53.20

45.60

57.30

41.70

7.80

90.00

44.40

39.60

73.10

18.40

68.30

31.70

Range

0.00–1.00

-

-

0.00–1.00

-

-

0.00–10.00

0.00–10.00

0.00–10.00

-

-

-

-

-

-

-

-

-

-

-

-

0.00–10.00

0.00–10.00

Notes. M = mean; SD = standard deviation. Mo = months. Analyses corrected for attrition bias.
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Table 3 documents the adjusted unstandardized regression coefficients reflecting the direct relationship 

between bedroom television age 4 years and later shyness at age 12 years and moderation effect of sport 

participation trajectories between ages 6 to 10 years for boys and girls. There were two significant main effects 

for boys. Having a bedroom television at age 4 years significantly predicted an increase in later shyness 

(standardized β = 0.140, p < 0.001). Secondly, consistent sport participation in boys predicted a decrease in later 

shyness at 12 years old (standardized β = −0.1190, p < 0.01).

Moreover, there was a significant interaction effect for girls. The sport participation trajectories between 

ages 6 to 10 years significantly moderated the relationship between bedroom television at age 4 years and 

shyness at age 12 years. Sport participation moderates the association between having a bedroom television and 

later shyness (standardized β = −0.0936, p ≤ 0.01, 95% CI: = 0.169, −0.018). Specifically, girls having grown up 

with a bedroom television were more likely to display increased shyness at 12 years old when they participated 

inconsistently in sport during childhood (standardized β = 0.1110, p ≤ 0.05, 95% CI: −0.0069, 0.2290). Figure 1 

illustrates the decomposition of this interaction. No interaction results were found in boys.

Table 4 documents the adjusted unstandardized regression coefficients reflecting the direct relationship 

between bedroom television age 4 years and later depressive symptoms at age 12 years and moderation effect of 

sport participation trajectories between ages 6 to 10 years for boys and girls. For girls, being in the consistent 

sport participation trajectory during childhood predicted a decrease in depressive symptoms at 12 years old 

(standardized β = − 0.219, p < 0.001). Moreover, for girls, having a bedroom television at age 4 years 

significantly predicted an increase in later depressive symptoms at 12 years old (standardized β = 0.078, p < 

0.05). No significant findings were found boys and no interaction findings were found for both boys and girls.

Table 2.　Unstandardized regression coefficients (standard error) reflecting the adjusted relationship 
between baseline child and family characteristics from ages 5 months to 12 years and bedroom television 
at age 4 years and sport participation trajectories between ages 6 to 10 years for boys and girls.

Pre-existing control variables

Maternal depressive symptoms (5 Mo)

Maternal education (5 Mo)

Family income threshold (2 years)

Child temperament problems (1.5 years)

Family dysfunction (5 Mo)

Neurocognitive skills (2 years)

Concurrent control variables

Bedroom television (12 years)

Shyness (3.5 years)

Depressive symptoms (3.5 years)

R2

b (SE)

Bedroom Television (4 Years)

Boys

0.018 (0.011)

0.015 (0.027)

−0.016 (0.059)

0.002 (0.026)

0.020 (0.027)

0.056 (0.031)

0.225 (0.027) ***

−0.008 (0.005)

−0.017 (0.009)

0.132 ***

Girls

−0.003 (0.010)

0.036 (0.024)

−0.046 (0.060)

−0.049 (0.023) *

0.034 (0.023)

−0.031 (0.027)

0.145 (0.025) ***

−0.004 (0.005)

−0.010 (0.008)

0.080 ***

Sport Participation Trajectories 
(6 to 10 Years)

Boys

0.007 (0.015)

−0.253 (0.037) ***

0.229 (0.080) **

−0.019 (0.035)

−0.078 (0.037) *

−0.053 (0.043)

−0.145 (0.037) ***

0.022 (0.007) **

−0.009 (0.013)

0.159 ***

Girls

0.005 (0.016)

−0.125 (0.039) **

0.220 (0.100) *

0.039 (0.037)

0.063 (0.038)

0.071 (0.045)

−0.046 (0.041)

−0.015 (0.007) *

0.035 (0.013) **

0.064 ***

Notes. * p < 0.05, ** p < 0.01, *** p < 0.001. Mo = months. Analyses corrected for attrition bias. Variables are coded 
as the following (1 representing the risk category): Maternal education (1 = high-school diploma or below), family 
income threshold (1 = below the median), child temperament problems (1 = above the median), family dysfunction 
(1 = above the median), neurocognitive skills (1 = below the median), and bedroom television age 12 (1 = yes).
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Table 3.　Unstandardized regression coefficients (standard error) reflecting the adjusted direct 
relationship between bedroom television age 4 years and shyness at age 12 years and moderation effect 
of sport participation trajectories between ages 6 to 10 years for boys and girls.

Interaction

Sport Participation Trajectories (6–10 

years) x Bedroom television (4 years)

Moderator variable

Sport Participation Trajectories (6–10 years)

Predictor variable

Bedroom television (4 years)

Control variables

Maternal depressive symptoms (5 Mo)

Maternal education (5 Mo)

Family income threshold (2 years)

Child temperament problems (1.5 years)

Family dysfunction (5 Mo)

Neurocognitive skills (2 years)

Bedroom television (12 years)

Shyness (3.5 years)

R2

Shyness (Boys)

−0.004 (0.304)

−0.358 (0.126) **

0.572 (0.215) **

−0.001 (0.043)

0.048 (0.117)

0.133 (0.246)

−0.207 (0.108)*

−0.046 (0.113)

0.616 (0.130) ***

−0.072 (0.119) *

0.096 (0.022) ***

0.0996 ***

95% CI

−0.593, 0.601

−0.605, −0.111

0.149, 0.994

−0.080, 0.077

−0.061, 0.093

−0.064, 0.113

−0.142, 0.001

−0.091, 0.059

0.099, 0.240

−0.102, 0.054

0.090, 0.235

Shyness (Girls)

−1.032 (0.424) **

−0.218 (0.137)

0.621 (0.324)

0.043 (0.055)

0.605 (0.136) ***

0.291 (0.347)

0.317 (0.127) **

0.018 (0.132)

0.313 (0.154) *

−0.151 (0.146)

0.066 (0.023) **

0.0791 ***

95% CI

−0.186, −0.199

−0.486, 0.049

−0.015, 1.258

−0.065, 0.151

0.338, 0.872

−0.389, 0.971

0.066, 0.566

−0.241, 0.277

0.010, 0.615

−0.438, 0.136

0.020, 0.112

Notes. * p < 0.05, ** p < 0.01, *** p < 0.001. Mo = months. Analyses corrected for attrition bias. Data were 
compiled from the final master file of the Québec Longitudinal Study of Child Development (1997-2019), 
©Gouvernement du Québec, Institut de la Statistique du Québec. Variables are coded as the following (1 representing 
the risk category): Maternal education (1 = high-school diploma or below), family income threshold (1 = below the 
median), child temperament problems (1 = above the median), family dysfunction (1 = above the median), 
neurocognitive skills (1 = below the median), and bedroom television age 12 (1 = yes).

Figure 1.　Decomposition of the interaction between bedroom television at age 4 years with sport participation 
trajectories from ages 6 to 10 years associated with shyness at age 12 years in girls. Illustrating that inconsistent 
sport participation amplified the relationship between bedroom television at ages 4 years and later shyness.
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4. Discussion

Past literature has outlined that exceeding television screen time guidelines during childhood predisposes 

youth to long-term risks [46]. Bedroom television placement is an environmental factor that can lead to 

exacerbating this relationship [3]. Although seemingly harmless, the decision to place the television in the 

bedroom predisposes a child to short-term risks such as more isolation, sedentariness, and less exploration and 

interaction with their social environment [10]. These short-term risks have been documented to lead to later 

problems as it relates to social isolation, depressive symptoms, emotional distress, and self-regulation 

difficulties [14,15].

The present study revealed multiple findings for girls and boys. Consistent sport significantly predicted less 

Table 4.　Unstandardized regression coefficients (standard error) reflecting the adjusted direct 
relationship between bedroom television age 4 years and depressive symptoms at age 12 years and 
moderation effect by sport participation trajectories between ages 6 to 10 years for boys and girls.

Interaction

Sport Participation Trajectories (6–10 

years) x Bedroom television (4 years)

Moderator variable

Sport Participation Trajectories (6–10 

years)

Predictor variable

Bedroom television (4 years)

Control variables

Maternal depressive symptoms (5 Mo)

Maternal education (5 Mo)

Family income threshold (2 years)

Child temperament problems (1.5 

years)

Family dysfunction (5 Mo)

Neurocognitive skills (2 years)

Bedroom television (12 years)

Depressive symptoms (3.5 years)

R2

Depressive 
Symptoms (Boys)

0.496 (0.378)

−0.231 (0.155)

0.204 (0.267)

0.216 (0.054) ***

0.127 (0.145)

0.067 (0.306)

0.101 (0.133)

0.186 (0.141)

0.284 (0.161)

0.453 (0.147) **

0.036 (0.047)

0.0960 ***

95% CI

−0.246, 1.239

−0.537, 0.073

−0.320, 0.729

0.085, 0.252

−0.044, 0.116

−0.082, 0.103

−0.103, 0.045

−0.025, 0.132

−0.007, 0.139

0.046, 0.209

−0.046, 0.104

Depressive 
Symptoms (Girls)

−0.654 (0.381)

−0.628 (0.123) ***

0.782 (0.291) **

0.082 (0.050)

−0.002 (0.123)

−0.666 (0.311) *

0.055 (0.113)

0.160 (0.119)

0.377 (0.139) **

0.027 (0.132)

−0.031 (0.040)

0.1022 ***

95% CI

−0.094, 1.401

0.387, 0.868

−0.368, 0.626

−0.015, 0.179

−0.243, 0.239

−1.274, −0.054

−0.167, 0.276

−0.072, 0.392

0.104, 0.648

−0.230, 0.285

−0.109, 0.047

Notes. * p < 0.05, ** p < 0.01, *** p < 0.001. Mo = months. Analyses corrected for attrition bias. Data were 
compiled from the final master file of the Québec Longitudinal Study of Child Development (1997-2019), 
©Gouvernement du Québec, Institut de la Statistique du Québec. Variables are coded as the following (1 representing 
the risk category): Maternal education (1 = high-school diploma or below), family income threshold (1 = below the 
median), child temperament problems (1 = above the median), family dysfunction (1 = above the median), 
neurocognitive skills (1 = below the median), and bedroom television age 12 (1 = yes).
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traits of depressive symptoms in girls and less traits of shyness in boys, irrespective of bedroom television 

placement. Moreover, it was not surprising to see that bedroom television placement predicted more depressive 

symptoms in girls. All of these results are in line with the current literature suggesting that organized sporting 

activities have been found to alleviate depressive symptoms [24, 25] and to promote social interactions [26], 

while bedroom television seems to aggravate psycho-social risks [10]. Therefore, it was not unexpected that 

participating in organized sport less frequently amplified the relationship between preschool bedroom television 

placement and subsequent shyness in high school for girls. More specifically, private television access predicted 

girls being less willing to interact with strangers, less readily approach peers they do not know, more time to 

warm up to strangers, and present with excessive shyness when participating in organized sport at a lesser 

frequency than girls who participated more frequently.

These results raise the question as to why no explicit protective effects were found on mental health 

outcomes in girls who consistently participated sport (e.g., consistent sport attenuating the relationship between 

bedroom television and later psycho-social risks). However, given the protective effect that consistent sport 

participation had on depressive symptoms, it is only sensible to consider that the results are still speaking to the 

potential benefits and social implications that organized sport has been documented to have. More specifically, 

not participating in enough sport may result in a significant missed opportunity for girls to build appropriate 

skills to interact with peers. Moreover, consistent sport having no protective effects for boys can be partially 

explained by their television habits. It has been documented that boys are more likely to consume violent 

content on television which makes them more predisposed to develop externalized behavioral difficulties such 

as conduct disorders [47]. Given this, it is possible that sport participation would yield a protective effect on 

other psycho-social difficulties similar to the ones included in the cited study.

Some researchers argue that the explosion of technology has changed the way the human can satisfy their 

socialization needs [48]. With the trends of time spent on social media and other technologies only increasing 

[49], it is only logical that less time can be allocated to more beneficial activities, such as sports or live-

interactions where girls can be exposed to social opportunity. In fact, a study showed that girls use smartphone 

features such as talking through the phone, text messaging and social networking more frequently than boys 

[50], making technology a more convenient medium to satisfy social needs. However, research has shown that 

asynchronous virtual communication does not necessarily translate into real-life social skills [50].

For boys, consistent sport significantly predicted less traits of shyness, irrespective of bedroom television 

placement. This result is not surprising given the social nature of organized sport that may increase feelings of 

acceptance and social inclusion [51], possibly allowing room for peer engagement and leading to less overall 

shyness. Another possible mechanism involved are gender-roles that are attributed to children. Specifically, 

literature has pointed to boys using organized sport participation (ex. team sports) as one of the main sources to 

obtain social interaction [52].

In line with the time displacement concept [18], having grown up with a television in the bedroom may be a 

factor that predisposes girls to adapt to an environment that is primarily sedentary in nature resulting in less time 

engaging in activities that can promote behavioral and interpersonal preparedness for middle childhood sport 

participation. This would explain why girls are presenting with more traits of shyness due to not obtaining 

adequate exposure to activities that promote social skills and engagement with peers. Nonetheless, this study 

highlights the protective effect of sport participation during childhood through a mechanism that seems to 

alleviate the mental health outcomes associated with bedroom television placement. This only further credits 

sport participation as a beneficial activity that warrants being part of a child’s routine. While recommendations 

suggest keeping the child’s bedroom a screen-free environment, this has become challenging to control given 

the increase in digital media [53]. Rather than attempting to remove screens altogether, the findings of this study 

point to a viable solution of integrating alternative activities such as sport that can allow children to flourish and 

develop the capacities that they all have the potential to acquire [54].

As with many longitudinal studies, this study is not without limitations. Firstly, our study was vulnerable to 

a large amount of attrition due to the temporal nature of a longitudinal design. We used multiple imputation as a 

correctional method to account for possible attrition bias [55]. Secondly, due to the nature of our design, we 
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cannot imply causal relationships from our findings. However, we attempted to isolate our findings by 

rigorously accounting for pre-existing and concurrent controls in our model. For example, this study accounts 

for the possibility of the child having private access to a television at age 12, which lowers the likelihood that 

the observed results are due to concurrent private access to television. Moreover, the existing scientific literature 

on this subject predominantly controls for sex. This study used a sex-stratified analysis that allowed to observe 

girls and boys as their own population. In addition, the participants having been randomly selected from a birth 

registry. These aspects promote external validity. Lastly, use of historical data may not accurately represent 

today’s trends of screen access in the bedroom. However, the growing trends of private screen access outside of 

the bedroom may similarly reproduce isolating behavior in children [56].

Data has been demonstrating that girls are withdrawing from sports more and more while simultaneously 

enrolling in sports less and less [57]. More recent research only confirms this trend [31,58]. This can be due to 

external factors such as parental and household rules restricting girls from participating in sport [59] or policy 

having yet to find creative and innovative ways to encourage sport participation in girls [60]. The findings of 

this study only further support that sport participation is a meaningful venue that can be implemented in various 

contexts in order to promote a sense of inclusion in youth and emotional regulation [61,62]. Thus, this study is 

in direct response to the various calls to action put forth such as the Canadian Women & Sport Rally report 

(2020), and the literature addressing the decline in sport participation in girls [63-65]. It is imperative that 

researchers, policy makers, parents, and clinicians continue to find innovative ways to promote and encourage 

young girls to participate in physical activity given the established and proposed benefits.
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