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More studies should adopt a combined approach to modifiable lifestyle
behaviors because of their potential synergistic effects on health. This study
aims to

1. observe how boys and girls allocate their time on different activi-
ties, during week and weekend days,

2. investigate the time inter-relations between different leisure activ-
ities, and

3. analyze how child and familial characteristics are associated with
children’s time use in multiple activities.

In 2016/17, a validated questionnaire collected data from 3-10-year-old Por-
tuguese children (n = 8,472). Parents reported their children’s time use in dif-
ferent behaviors: sleep, study, screen media use, indoor and outdoor play, and
school commute, as well as children’s participation in sports, and socio-eco-
nomic characteristics of the family. A combination of statistical analysis (e.g.,
t-tests, pairwise correlations and multiple linear regression) revealed that:

1. boys reportedly have higher screen time than girls, but they also
accumulate more time in outdoor play;
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2. the time spent in different activities was determined by a set of
family sociodemographic factors, such as urbanization and parental
employment; and

3. exists some inter-relation between leisure activities with high
screen time being significantly associated with less sport participa-
tion and less sleep duration.

Identifying time spent in multiple activities that differ by sex (and associated
determinants) is critical for the development of activity promotion strategies,
and may help to inform evidence-based policies designed to increase physi-
cal activity and decrease sedentary behavior in young children. Present find-
ings highlight the growing importance of electronic media in children’s life
and how they can displace other leisure activities.

screen time, physical activity, time use, sex inequalities, socio-economic
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The type of activities performed during leisure time
can go along with an increased or decreased risk to
children’s health and psychological wellbeing. For
example, sufficient physical activity has been shown to
contribute to physical and mental health (World Health
Organization, 2019), whereas excessive screen time
has shown negative associations with physical, cog-
nitive and emotional abilities (Muppalla et al., 2023).
Moreover, how children spend their free time may
affect leisure activities in adolescence and adulthood
(Rovio et al., 2018; Telama et al., 2005). For this rea-
son, it is important to investigate the leisure activities
of children.

The use of screen-based media plays an increasing
role in the leisure activities of children, including
those below the age of 5 years (McArthur et al., 2022).

In Portugal, screen time varies between 2.5 and 3.3
hours for pre- and school-aged children (Rodrigues et
al., 2020). In general, boys spend more time using
media (especially computer and video games) than
girls (Rodrigues et al., 2020). Physical activity repre-
sents another important leisure activity for children.
However, the literature shows that a large proportion
of children are not sufficiently active nor fit enough,
particularly girls (Pizarro et al., 2023) Telford et al.,
2016). Furthermore, the prevalence of active play,
active transport and organized sports participation
seems to have decreased among Portuguese children
in the last five years (Pizarro et al., 2023).

Most previous studies focused on one leisure activity
only. However, some have also investigated inter-rela-
tions between different leisure activities (Auhuber,
2019; Xie et al., 2017). A direct negative relationship
between media use and physical activity has been
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noted, although some studies also observed that those
activities coexist rather than compete (Marshall et al.,
2004; Taverno Ross et al., 2016). Despite intensive
research in the leisure behavior of youth, some
research gaps remain. For example, few studies
explored how time spent in one activity related with
the time in other activities in young children, and even
less attention has been given to sex differences in
daily physical activity behavior (Brazo-Sayavera et al.,
2021; Mauldin & Meeks, 1990; Whitin et al., 2021).

The present study provides an investigation on how
children aged 3 to 10 years allocate their time on dif-
ferent leisure activities. The focus is put on differences
in these activities depending on the period of the week
(weekdays vs. weekend), children’s sex and age, as well
as on inter-relations between time spent on different
activities. We also explore individual and familial char-
acteristics associated with children’s time use in mul-
tiple leisure activities. This study hopes to contribute
to the development of evidence-based public policies
that reduce screen time and promote active leisure
activities by:

1. indicating whether certain groups of children
differ in their leisure behavior,

2. observe if the duration of certain leisure
activities may favor or displace the engage-
ment in other activities, and

3. detect harmful combinations of leisure
behaviors.

The data used for this study was collected between
November 2016 and April 2017 under the ObesInCrisis
project. All 3 to 10 year old children from 118 public
and private schools from Porto, Coimbra and Lisbon
(three of the major districts in mainland Portugal,
located North, center North and center South, respec-
tively) were invited to participate. The procedure has
been described elsewhere (Rodrigues et al., 2020). In

total, 8,472 children (50.8% male) with an average age
of 7.17 (SD = 1.91) were included.

Informed written consent was received from the par-
ents of all participants. The protocol was approved by
Direção Geral do Ensino (Portuguese Ministry of Edu-
cation) and Comissão Nacional de Proteção de Dados
(CNPD), the Portuguese Data Protection Authority
(Authorization number 745/2017). All procedures were
in accordance with the 1964 Helsinki declaration and
its later amendments.

Major leisure activities of children were assessed via a
questionnaire. The duration (minutes per day, on week-
days and weekend) of screen-based media use (includ-
ing television, computer, video-games, tablet and
smartphone), indoor (e.g. “How much time per day
does your child engage in passive play such as, read-
ing, making puzzles, and playing with dolls/cars?”) and
outdoor play (e.g. “How much time per day does your
child play to make him/her sweat and breath hard
such as, playing ball, and riding bicycle?”), study time,
active commuting, and sleep were reported by the par-
ents as we consider that children aged 10 years or
younger were not able to estimate how much time
they spend with different leisure activities. Sleep time
derived from parent-reported bedtime and wake-up
time. For the other leisure activities, parents were
asked to choose between seven different answer
options: none (= 0), less than 1 hr/day (~30 min/day),
1 hr/day (60 min/day), 2 hr/day (120 min/day), 3 hr/day
(180 min/day), 4 hr/day (240 min/day), and more than
4 hr/day (~270 min/day). Parents also reported chil-
dren’s participation in organized sports (0: no/1: yes).

The child characteristics considered in this study were:
sex (0: male/1: female), age (continuous), siblings (0:
none/1: one or more), type of family (0: live with both
parents/1: live with a single parent), and neighbor-
hood’s degree of urbanization (0: less urbanized/1:
most urbanized; Instituto Nacional de Estatística, n.d.).
The parents’ characteristics included age (continuous),
education (e.g., number of complete school), and job
status (0: unemployed/1: employed). All the measures

Methods
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are described and summarized in Table 5 in the appen-
dix.

First, t-tests were used to check mean differences in
the duration of leisure activities according to sex, dur-
ing both weekdays and weekends. The second analysis,
pairwise correlations, investigated correlations
between the duration of leisure activities. Pairwise cor-
relations have the advantage of using the maximum
amount of information available and do not exclude
cases with missing data (e.g., the case is only excluded
for those correlations where one variable or the other
has missing values). To examine screen time (depen-
dent variable) based on the participation in other
leisure activities (independent variables: indoor play,
outdoor play, school commute, study-time, sleep dura-
tion), linear regressions were used, adjusted for child
characteristics (e.g., sex, age, siblings, type of family
and neighborhood’s degree of urbanization). Finally,
multiple linear regressions were used, one for each
child’s leisure activity (e.g., screen time, study time,
time in indoor and outdoor play as dependent vari-
ables) and using child and parents’ characteristics as
independent variables. STATA16 was used for all sta-
tistical analyses and statistical significance was set
at 0.05. STATA procedures to perform computations
and estimations are optimized for the available data,

that is, given the whole sample, STATA uses all possi-
ble cases with information and disregards cases with
missing data. For this reason, some procedures have
more, others less, number of observations. In Table 5
in the appendix, the summary of statistical description
of variables is presented.

The distribution of the different leisure activities can
be seen in Table 1, separately for boys and girls.
Besides sleep, outdoor play was the leisure activity
that took up a larger portion of their daily schedule,
independently of children’s sex. There were statistical
differences across sexes for all leisure activities. Boys
spent significantly more time in outdoor play and
accumulated more screen time, while girls accumu-
lated significantly more time of study and indoor play.
As children get older, the number of minutes per day
(min/day) using media devices increases while the
number of min/day playing outdoor decreases (Table
6 in the appendix). Findings show that the amount of
screen time that increased between children aged 3
and 10 years, is about the same as the decreased time
spent on outdoor activities between those same ages
(a trade-off of ~30 min/day). About 62% of the boys (n
= 2,381) and 58% of the girls (n = 2,186) were engaged
in an organized sport (data not shown).

Table 1
Descriptive characteristics of the time use indicators of the study sample (n = 8,472).

Time (min/day)
Weekday t-test Weekend t-test

Boys Girls p-value Boys Girls p-value
Sleep 604.4 603.4 0.256 636.1 647.2 0.000
Commute to school 28.2 28.4 0.614 NA NA NA
Outdoor play 68.6 64.8 0.010 150.3 144.7 0.003
Screen 20.8 18.8 0.000 49.6 42.4 0.000
Study 50.8 54.3 0.011 49.6 54.1 0.000
Indoor play 61.0 64.2 0.015 126.0 144.1 0.000

NA: not applicable. Boldface indicates statistical significance (p < 0.05).

Statistical analysis

Results
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The correlation between leisure activities are shown in
Table 2. During weekdays, the strongest positive corre-
lations were found between indoor and outdoor play-
time and between screen time and indoor play, while
sleep time was negatively correlated with commute

time. The correlations between leisure activities were
weaker during the weekend days, but positive corre-
lations were found between indoor and outdoor play,
and between screen- and study time.

Table 2
Correlations of time use indicators (min/day) during the weekdays and the weekend.

Time*weekdays Sleep Outdoor play Screen Study Indoor play School com-
muting

Sleep 1.000
Outdoor play 0.052 1.000

(0.000)
Screen -0.068 0.239 1.000

(0.000) (0.000)
Study -0.053 0.181 0.205 1.000

(0.000) (0.000) (0.000)
Indoor play 0.115 0.372 0.254 0.185 1.000

(0.000) (0.000) (0.000) (0.000)

School commuting
-0.245 -0.055 -0.046 -0.005 -0.073 1.000
(0.000) (0.000) (0.001) (0.728) (0.000)

Time*weekend Sleep Outdoor play Screen Study Indoor play NA
Sleep 1.000
Outdoor play 0.081 1.000

(0.000)
Screen -0.058 0.049 1.000

(0.000) (0.000)
Study 0.048 0.053 0.151 1.000

(0.000) (0.000) (0.000)
Indoor play 0.079 0.246 -0.040 0.040 1.000

(0.000) (0.000) (0.002) (0.002)

NA: not applicable. Boldface indicates statistical significance (p < 0.05).

The results of the linear regression analysis for asso-
ciations of total screen time with other leisure activi-
ties are presented in Table 3. Overall the results were
weak, but relevant effects were found for the sleep
duration. Children who spend more time sleeping,
spend less time using screens (~3 min/day on week-
days). Also, children who practiced an organized sport,

spent less time on screens, especially on weekends.
Similar results were found for boys and girls sepa-
rately, but for girls, the time trade-off between screen
time and sleep time, and between screen time and
sport participation was less intense than for boys
(Table 7 in the appendix). As shown by the estimated
coefficients, for each additional year of age, and con-
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trolling for the remaining time allocation in other
leisure activities, screen time increased on average 1.2
min/day during the week (8.4 min/day from 3 to 10

year old) and 3.8 min/day during the weekends (26.6
min/day from 3 to 10 year old).

Table 3
Linear regressions for daily time allocation across different leisure activities and screen time.

Screen time
(min/day)

Weekday Weekend
Coef. SE P > t Coef. SE P > t

Age 1.195 0.173 0.000 3.788 0.254 0.000
Boy 2.879 0.535 0.000 8.245 0.819 0.000
Sleep -3.004 0.459 0.000 -0.037 0.008 0.000
Organized sport -4.268 0.560 0.000 -8.067 0.844 0.000
Outdoor play 0.042 0.005 0.000 0.020 0.005 0.000
Study 0.038 0.005 0.000 0.055 0.009 0.000
Indoor play 0.080 0.006 0.000 0.002 0.006 0.732
School commuting -0.043 0.012 0.000 NA NA NA
_cons 33.957 5.130 0.000 37.846 5.976 0.000

NA: not applicable. Boldface indicates statistical significance (p < 0.05).

Children’s daily time in leisure activities was associ-
ated with individual and family factors (Table 4). Boys
spent significantly more time using screen media
devices than girls (weekday: +2.366 min/day; weekend:
+8.160 min/day), while an inverse significant associ-
ation was found with multiple family socio-economic
indicators, particularly mother’s job status. Children
whose mothers were employed (vs. unemployed), had
less screen time (weekday: -4.142 min/day; weekend:
-4.500 min/day). Study time was particularly associ-
ated with children’s age, meaning that older children
accumulated more time in this activity than younger

children, both during the weekdays (+7.978 min/day)
and the weekend (+7.728 min/day). On weekdays, out-
door play was significantly longer in boys (vs. girls;
+4.888 min/day), but shorter in children with
employed mothers (vs. unemployed; -6.923 min/day).
During the weekend, outdoor play was positively asso-
ciated with living in an urban area (vs. non-urban;
+14.920 min/day), but took less time in older children
(vs. younger; -4.136 min/day). Indoor play was mostly
associated with children’s sex and age, with older chil-
dren and boys spending approximately less 8-10 min/
day and 3-19 min/day, respectively, playing indoors.
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Table 4
Linear regression analysis for the prediction of time use (min/day) indicators during weekdays and weekends.

Weekday Screen time Study time Outdoor play Indoor play
Coef. P > t Coef. P > t Coef. P > t Coef. P > t

Age 0.657 0.000 7.978 0.000 -3.354 0.000 -8.577 0.000
Boy 2.366 0.000 -1.989 0.161 4.888 0.002 -3.278 0.016
Residence (urban area) -2.756 0.000 -0.089 0.970 0.538 0.830 -4.049 0.056
Siblings -1.522 0.007 0.217 0.896 -0.116 0.949 -2.090 0.179
Father age -0.026 0.656 0.162 0.348 -0.034 0.861 -0.401 0.015
Father education -0.142 0.146 -0.189 0.509 -0.167 0.604 0.169 0.538
Father job (employed) -3.265 0.001 1.099 0.704 -6.567 0.044 -1.865 0.503
Mother age -0.140 0.039 -0.663 0.001 -0.284 0.203 -0.030 0.876
Mother education -0.602 0.000 -1.010 0.002 -0.441 0.234 0.288 0.362
Mother employed -4.142 0.000 -2.409 0.269 -6.923 0.005 -6.682 0.001
Type of family (single parent) -1.305 0.078 1.233 0.556 0.296 0.904 -1.951 0.345
_cons 40.782 0.000 26.944 0.000 119.216 0.000 149.985 0.000

Weekend Screen time Study time Outdoor play Indoor play
Coef. P > t Coef. P > t Coef. P > t Coef. P > t

Age 4.116 0.000 7.728 0.000 -4.136 0.000 -10.291 0.000
Boy 8.160 0.000 -2.858 0.025 6.775 0.001 -19.377 0.000
Residence (urban area) -3.794 0.001 4.644 0.028 14.920 0.000 -7.385 0.011
Siblings -1.127 0.178 2.200 0.141 4.190 0.070 -0.884 0.678
Father age -0.022 0.805 0.459 0.003 -0.329 0.179 -0.126 0.575
Father education -0.524 0.000 0.027 0.918 -0.759 0.062 0.302 0.420
Father job (employed) -1.591 0.294 3.746 0.150 -0.257 0.950 7.081 0.063
Mother age -0.292 0.004 -0.513 0.004 -1.446 0.000 -0.557 0.032
Mother education -1.041 0.000 -0.900 0.002 -2.077 0.000 0.602 0.161
Mother employed -4.500 0.000 -0.563 0.775 2.421 0.431 -9.220 0.001
Type of family (single parent) -0.107 0.923 3.824 0.042 2.122 0.492 1.992 0.481
_cons 54.820 0.000 -4.565 0.485 255.245 0.000 243.058 0.000

NA: not applicable. Boldface indicates statistical significance (p < 0.05).

The present study examined leisure activities of chil-
dren aged 3 to 10 year old. The duration of leisure
activities differed according to children’s sex, possibly
highlighting children’s preferences. Furthermore, the
interaction of different leisure activities was consid-

ered, and associations of total screen time with other
leisure activities was assessed.

Discussion

D. Rodrigues et al. Leisure time activities of children: Inequalities, determinants, and inter-relations

CISS 9(1), 2024 Article 008 | 7



Overall, girls, compared to boys, spent more time in
sedentary or light intensity activities (e.g., studying,
indoor play), except for screen time which was sig-
nificantly higher in boys. Boys also accumulated more
time in outdoor play. These results correspond to the
current state of research (Auhuber, 2019; Nagata et
al., 2022), including those using accelerometers (Hub-
bard et al., 2016; Kallio et al., 2020). Boys seem to
be more active during all periods of the day, except
evenings, and have a larger amount of play time out-
side than their female counterparts, who tend to spend
more time playing indoors in more static types of play
(Boxberger & Reimers, 2019).

While older children used screen-based media more
frequently, they were also less physically active. This
finding is in line with previous studies (Auhuber, 2019;
Friel et al., 2020). The present study shows that after
adjustment for child’s sex, age, siblings, type of family
and neighborhood’s degree of urbanization, screen
time differences between 3 and 10 year old were 5/8
min/day during weekdays and 27/29 min/day during
the weekend. On the other hand, the amount of time
dedicated to playing outdoors decreased to a similar
amount of time. By the age of 10, there was a trade-
off of ~30 minutes of additional screen time against
less outdoor play. Such findings are alarming given the
substantive literature showing that physical activity in
childhood and adolescence are predictive of physical
activity in adulthood (Lounassalo et al., 2019; Telama
et al., 2005).

Overall, the results highlight the need to inform fami-
lies about the importance of limiting media usage time
and promoting active leisure activities, especially in
older children and girls. Interventions integrated into
primary health care and school education programs
are recommended to educate parents from all socio-
economic backgrounds while facilitating the access to
recreational facilities in school settings.

Overall, the correlations between multiple leisure
activities were weak, particularly on weekends. Of
note, children participating in an organized sport had
lower screen time than children not engaging in sport.
This finding agrees with previous studies that found
an association between media use and physical activ-
ity (Allen & Vella, 2015; Araújo et al., 2018; Auhuber,
2019; Mäkelä et al., 2016; Sandercock et al., 2012).
It is possible that the time spent in sports, including
the travel to those facilities, diminish the available
free time that could be spent in screen-media devices.
Physical activity has been positively associated with
playing outdoors (Auhuber, 2019; Lee et al., 2021).
However, contradictory results have been reported in
other studies which did not find any associations
(Dahlgren et al., 2021; Taverno Ross et al., 2016). Pre-
vious research in Portugal observed that more active
groups also accumulate more screen time, indicating
that physical activity and sedentary behavior are not
two sides of the same coin (Machado-Rodrigues et al.,
2012).

Children with higher sleep time have less screen time.
This is consistent with previous findings (Hale & Guan,
2015; Janssen et al., 2020; Rodrigues et al., 2021).
Many studies have indicated that the extent of screen
time among children and adolescents is associated
with shorter total sleep time (Akacem et al., 2018),
either by postpone bedtime to prolong screen enter-
tainment, disrupting sleep because of the psycholog-
ical stimulation from media content, or by screen-
based light reducing sleepiness.

The strength of the association between parental char-
acteristics and children’s time spent on different
leisure activities differed by days of the week, being
stronger on weekends than on weekdays. Similar
results were previously observed (An et al., 2021; Jago

Leisure activities differed according to
children’s sex and age

Relationship between total screen time and
other leisure activities

Parents’ characteristics influence children’s
time use activities
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et al., 2014). Children’s physical activity is likely to be
more influenced by their parents on weekends, since
they spend more time together. This influence has two
dimensions, namely: parents are involved as guides
(i.e., influencing their children’s choices and enhancing
their interests), and parents participate in these activ-
ities with their children (i.e., organizing and funding,
serving as role models; Wheeler, 2014).

Children whose parents had a higher education level
or were employed, had lower screen time and outdoor
play time. Similar results for screen time were reported
in other studies (Auhuber, 2019; Cameron et al., 2015;
Rodrigues et al., 2020), but major inconsistencies have
been found when examining family socio-economic
status as a potential determinant of children’s outdoor
time (Larouche et al., 2023). Employed or higher edu-
cated parents are more likely to engage their children
to participate in organized PA (Rodrigues et al., 2018),
which may result in lower amounts of outdoor play
and screen time. Moreover, those parents may have
greater understanding, capabilities, and skills to adopt
healthy lifestyles, while unemployed parents may feel
more societal pressure in the forms of the high costs
of sporting activities and valuableness of learning to
use screens at early ages (Määttä, 2017). On the other
hand, unemployed parents may have more time and
possibilities to supervise and influence children’s
leisure time, by accompanying them in outdoor activi-
ties.

Living in urban areas was associated with children’s
lower screen time, lower playtime indoors and higher
outdoor play on weekends. Children who live in more
urbanized areas may enjoy a more suitable environ-
ment, characterized by mixed land use and urban
design that are friendlier to physical activity. Higher
walk indices were found in North American children
living in urban environments, except for transportation
which was more common in children from rural areas
(Bucko et al., 2021).

The strengths of the present study are the large sam-
ple, and the variety of leisure behaviors considered,

both on week and weekend days, and according to
children’s sex. Nonetheless, some limitations have to
be noticed. The data were collected through a
parental-report questionnaire so only subjective infor-
mation was examined, which can be prone to bias
(e.g., social desirability, recall) or parents’ unawareness
about their children’s time use, especially on week-
days. Also, the choice of activities was limited and pre-
determined by the questionnaire, and there was no
data for extracurricular sport duration. Future research
could explore leisure time activities with more objec-
tive measures, and use multiple informants. Besides
the duration of each activity, it could be important to
also assess the time of the day when the activities
take place and the quality of those leisure time activ-
ities. Only sociodemographic aspects were included in
the study, but future work could examine parents’ own
physical activity and sedentary levels, as well as their
encouragement and motivations to engage in differ-
ent leisure activities. Those factors could be promis-
ing for reaching a better understanding of the mech-
anisms through which children’s leisure time may be
influenced. Finally, due to the cross-sectional design,
conclusions can only be made on bidirectional associa-
tions. A longitudinal study is recommended to explore
the interplay between leisure activities as well as tra-
jectories of time in leisure activities from childhood to
adolescence.

In conclusion, this study shows that leisure activities
differed by sex, but the time-use correlation between
activities was similar between boys and girls. Overall,
boys accumulate more screen time and spend more
time in outdoor plays than girls. Moreover, this study
suggests that sport participation and sleep time have
an inverse association with screen time, but no harm-
ful combination of leisure behaviors were detected.
The leisure activities discussed in this work such as
outdoor play and screen time, are known to be asso-
ciated with positive and negative health outcomes,
respectively. That some groups are at risk of unhealthy
behaviors (i.e., higher screen time, lower outdoor play)
because of their sex or social class contradicts the
political goals common in many western societies that

Strengths and Limitations
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all children are entitled to have equal opportunities.
Identifying activities that differ by sex (and associated
determinants) is critical for the development of activity
promotion strategies, and may help to inform evi-
dence-based practices and policies designed to
increase physical activity and decrease sedentary
behavior in young children.
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Table 5
Summary of descriptive statistics of variables.
Variable Observations M SD Min Max
Age 8,472 7.19 1.91 3.05 11.95
Boy 8,472 0.51 0.50 0 1
Residence 7,667 0.89 0.32 0 1
Siblings 7,616 0.73 0.45 0 1
Sleep-time weekdays 7,550 603.86 37.93 420 780
Sleep-time weekend 7,456 641.61 49.37 420 882
School commuting 6,328 28.26 22.41 2 240
Sport activity 7,627 0.60 0.49 0 1
Outdoor play weekdays 7,300 66.71 62.88 0 270
Outdoor play weekend 7,299 147.53 81.02 0 270
Screen-time weekdays 6,597 19.83 18.84 0 270
Screen-time weekend 6,536 46.00 29.55 0 270
Study-time weekdays 6,234 52.57 53.57 0 270
Study-time weekend 6,031 51.86 48.86 0 270
Indoor play weekdays 7,465 62.61 57.16 0 270
Indoor play weekend 7,481 135.02 77.43 0 270
Father age 7,190 40.18 6.09 20 72
Father education 7,240 12.06 3.30 0 19
Father employed 7,143 0.93 0.26 0 1
Mother age 7,551 38.05 5.48 18 60
Mother education 7,555 12.88 2.98 0 19
Mother employed 7,444 0.85 0.35 0 1
Type of family 7,407 0.18 0.39 0 1

Age: number of years old. Boy: dummy variable; takes value 1 if boy, 0 if girl. Residence: dummy variable; takes
value 1 if child lives in urban area, 0 otherwise. Siblings: dummy variable; takes value 1 if child has siblings, 0
otherwise. Sleep-time: number of minutes per day spent sleeping. School commuting: number of minutes per
day spent actively commuting to school. Sport activity: dummy variable; takes value 1 if child practices an orga-
nized sport, 0 otherwise. Outdoor play: number of minutes per day spent playing outdoor. Screen-time: number
of minutes per day using screen-media based devices. Study-time: number of minutes per day spent studying or
doing homework. Indoor play: number of minutes per day spent playing indoors (excluding screen time). Father
age: number of years old. Father education: number of completed schooling years. Father employed: dummy
variable; takes value 1 if father is employed, 0 otherwise. Mother age: number of years old. Mother employed:
dummy variable; takes value 1 if mother is employed, 0 otherwise. Type of family: dummy variable; takes value
1 if child has single parents, 0 otherwise.
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Table 6
Average time on screen and outdoor playing by age (minutes).

Average screen-time Average outdoor playing time
Age Week n Weekend n Week n Weekend n
3 17.99 413 31.4 408 82.65 441 163.17 443
4 18.53 649 34.36 647 75.37 724 159.91 722
5 20.88 852 40.29 843 79.47 946 154.24 948
6 18.2 1,131 43.34 1,120 65.42 1256 152.68 1,250
7 18.45 1,135 48.37 1,123 60.88 1255 147.92 1,253
8 20.09 1,084 51.01 1,072 57.41 1205 134.80 1,202
9 21.76 1,081 54.95 1,078 63.26 1184 138.34 1,196
10 25.9 231 61.02 224 59.08 262 132.67 257
Time change 3-10 years
old 7.9 29.6 -23.57 -30.5

Table 7
Linear regressions for time use during the weekdays and the weekend for boys and girls.

Screen-time (min/day)
Boys Girls

Weekday Weedend Weekday Weekend
Coef. P > t Coef. P > t Coef. P > t Coef. P > t

Age 1.148 0.000 4.376 0.000 1.263 0.000 3.084 0.000
Sleep-time -3.408 0.000 -0.037 0.005 -2.564 0.000 -0.035 0.001
Organized sport -4.597 0.000 -6.701 0.000 -4.005 0.000 -9.519 0.000
Outdoor play 0.052 0.000 0.022 0.009 0.031 0.000 0.017 0.007
Study-time 0.054 0.000 0.065 0.000 0.021 0.004 0.045 0.000
Indoor play 0.063 0.000 -0.004 0.666 0.099 0.000 0.009 0.222
School commuting -0.052 0.004 -0.037 0.017
_cons 41.215 0.000 40.803 0.000 29.163 0.000 43.018 0.000
Number of obs 2.144 2448 2119 2506
F(7, 4946) 45.840 40.27 58.020 39.94
Prob > F 0.000 0.0000 0.000 0.0000
R-squared 0.131 0.0901 0.161 0.0875
Adj R-squared 0.128 0.0878 0.159 0.0853

Boldface indicates statistical significance (p < 0.05).
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