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Abstract

Young children's physical activity (PA) has been decreasing while their sports

participation has been increasing. Therefore, the aim of this research was to

longitudinally examine whether and, if so, how organised and non‐organised PA

participation by early childhood education and care (ECEC)‐aged children (T1; 3–

8 years) predicted their accelerometer‐measured PA at primary school age (T2; 7–

11 years). Secondarily, changes in organised and non‐organised PA participation

over time were investigated. The cluster‐randomised study participants comprised

501 Finnish children (52.3% girls: T1, Mage = 5.57 � 1.06; T2, Mage = 8.80 � 1.07).

PA participation was queried via guardian questionnaire at T1 and T2. Organised PA

participation was operationalised as non‐participation, participation in one sport or

multisport (two or more) participation; non‐organised PA was operationalised as

time spent outdoors on weekdays and on weekend days. PA at T2 was measured

using accelerometers. The primary outcome was tested using linear regressions,

while a paired sample t‐test and Mann–Whitney U test assessed differences be-

tween T1 and T2. The results showed outdoor time and organised sports partici-

pation increased from T1 to T2. Moreover, outdoor time at T1 predicted more

moderate‐to‐vigorous PA (MVPA) and less sedentary time at T2, while multisport

participation predicted significantly more MVPA and less sedentary time at T2.

Overall, being outdoors and multisport participation at younger ages appear to have

predicted Finnish children's later (MV) PA and sedentary behaviour.

K E YWORD S

childhood, moderate‐to‐vigorous physical activity, multisport, organised sport, outdoor time,

sedentary time

Highlights

� Outdoor time and multisports in early childhood positively predicted subsequent physical

activity (PA) in middle childhood.
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� Spending more than 30 min a day outdoors of ECEC hours predicted higher subsequent

MVPA and lower sedentary time at school age.

� Adults promoting outdoor activities and multisports support children to adopt a physically

active lifestyle.

1 | INTRODUCTION

PA―which is defined as any skeletal muscle movement and accu-

mulates overall PA, thereby requiring energy expenditure―benefits

physical, cognitive and mental health in multiple ways (Janssen

et al., 2010; Poitras et al., 2016; Warburton et al., 2017; World Health

Organization, 2022). Because PA is essential for good health, World

Health Organization (WHO) developed global PA recommendations

for children under 5 years old (World Health Organization, 2019) and

for children 5–17 years old (World Health Organization, 2020).

Approximately 27%–33% of children under age 7 did not engage in

the recommended 1 hour daily of moderate‐to‐vigorous PA (MVPA)

(Kämppi et al.). Moreover, these results of a Finnish studies showed

that, beginning at age 7, children's PA levels begin to decline as a

function of age; approximately half of the 7‐ to 12‐year‐old popula-

tion did not meet the recommended amount of MVPA daily (Kämppi

et al.). Similar to these findings, evidence shows children's PA has

decreased worldwide in recent decades (Bassett et al., 2015;

Conger et al., 2022; Dollman et al., 2005; Kyttä et al., 2015). On the

other hand, it is known that a physically (in)active lifestyle begins to

develop in early childhood, and tends to track through youth and

into adulthood (Lounassalo et al., 2019; Telama et al., 2014). Typi-

cally, PA has been measured according to participation in organised

sports and non‐organised PA, such as physically active outdoor play

(Telama et al., 2014). However, little is known about the function of

participating in different forms of PA, such as organised and non‐
organised, in predicting PA in later childhood.

Before reaching school age, children most commonly engage in

physically active play as their PA, while outdoor play, in particular,

may be related to greater amounts of PA (Truelove et al., 2017).

According to a Finnish school‐based study, in spring 2018, the most

prevalent form of PA that children aged 9–15 self‐reported engaging

in was non‐organised PA, or independent PA; most young people

(91%) moved independently at least once weekly (Kokko et al., 2019).

The Finnish Report Card indicated 67%–73% of Finnish children aged

12 and younger engaged in non‐organised PA nearly every day

(Kämppi et al.); a claim supported by international research findings

(García Bengoechea et al., 2010) showed that non‐organised PA was

more common than organised PA. At the same time, previous studies

have demonstrated that 3‐ to 12‐year‐old children's leisure time

outdoor independent mobility and outdoor play have both decreased

in recent decades (Bassett et al., 2015; Kyttä et al., 2015), which is

worrying because outdoor activities have been positively linked to

children's health and development (Johnstone et al., 2022a, 2022b;

Schaefer et al., 2014). Nevertheless, many children's free play and

independent mobility are limited due to the lack of security or fa-

cilities (Veitch et al., 2006). Research has also revealed that outdoor

time is positively linked with PA and MVPA and negatively with

sedentary time in children (Gray et al., 2015; Sallis et al., 2000) and

youth (Schaefer et al., 2014). However, inconsistent association with

MVPA were found among children in nature‐based ECEC compared

to children attending traditional ECEC (Johnstone, McCrorie,

et al., 2022). Meanwhile, a systematic review demonstrated that 3‐ to

12‐year‐old children, on average, achieved higher levels of PA and

engaged in less sedentary time outdoors than indoors (Gray

et al., 2015). Another study suggested that participation in organised

outdoor sports is associated with a better health‐related quality of

life compared to participation in organised indoor sports (Moeijes

et al., 2019).

Children's participation in organised activities, including sports

activities, increased in Norway from 2005 to 2013/2014, especially

among children aged 6–12 years (Nordbakke, 2019). Similar findings

have also been observed in other studies (Bassett et al., 2015; Kokko

et al., 2019). In addition, the proportion of children who have never

played organised sports and the average age at which children first

participate in organised sports both decreased from 2014 to 2018

(Kokko et al., 2019). As children's levels of outdoor mobility and

outdoor play have diminished (Bassett et al., 2015; Kyttä et al., 2015),

sports clubs may assume greater responsibility for children's daily

PA. The association between sports participation and physical fitness

is stronger in youth who regularly participate in sports clubs or

organised sports activities compered to their peers who participate

irregularly (Drenowatz et al., 2019). This association grows stronger

with age; similarly, research has shown it to be less evident in chil-

dren under 10 years of age (Drenowatz et al., 2019). While evidence

also links participation in organised sports and better health‐related

quality of life in children aged 8–12 years (Moeijes et al., 2019), this

participation was not associated with changes in psychosocial

development a year later (McNeill et al., 2020). Based on the results

of their study, Chen et al. (2020) reported that 3‐ to 5‐year‐old

children's participation in organised sports related cross‐sectionally

to a 10% (6.0 min) increase in MVPA on average when compared

to the MVPA of same‐aged children who did not participate in

organised sports. Although from a cross‐sectional perspective,

participation in sports increased MVPA more than non‐participation

did, from a longitudinal viewpoint, children's participation in sports

was not associated with higher MVPA levels (Ikeda et al., 2022).

However, little is known about the longitudinal connection between

organised sports participation and PA in early childhood education

and care (ECEC)‐aged children and their PA levels in later childhood.

Of course, it has been observed that sport participation was greater

in the most physically active children at ECEC age, while differences

were no longer observed at school age (Reisberg et al., 2021).

Furthermore, research has illustrated that children spend a
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considerable portion of their day engaged in sedentary behaviour

(~40%) and light PA (LPA) (~15%), with only 5% dedicated to MVPA

(Chaput et al., 2014). As such, the relationship between young peo-

ple's participation in organised and non‐organised PA and their time

spent engaged in PA of varied intensities must be examined.

Children's simultaneous participation in multiple organised

sports, or ‘multisport participation’, is associated with a more physi-

cally active adulthood and with preventing non‐participation in PA in

the long term (Côté et al., 2009; Gallant et al., 2022). Cote and col-

leagues (Côté et al., 2009) discussed a related concept using the term

‘sampling’, defined as engaging in a variety of sports during childhood.

Research findings demonstrate that multisport participation offers

children more enjoyable experiences and results in fewer sports in-

juries than specialising in one sport from an early age (Côté

et al., 2009). Early sport specialisation has also been linked to an

increased risk of overtraining and burnout and reduced motor skill

diversity (Lloyd et al., 2015).

Previous cross‐sectional evidence shows that both organised and

non‐organised PA are needed to gain overall PA; however, the way

children's participation in such activities explains changes in their PA

levels over time remains unknown. In addition, despite the availability

of both cross‐sectional data on children's outdoor activities and the

results of longitudinal studies involving young children, data on

children's organised PA are limited. This includes data on the

organised and non‐organised PA of young children from a longitu-

dinal perspective. For these reasons, this is an appropriate subject for

academic research. From the socio‐ecological perspective, the factors

interacting with children's PA are multilevel (Mehtälä et al., 2014).

Consequently, research knowledge on predictors of children's PA

provides important information to families, ECEC, schools, sport club

organisers, coaches and policymakers.

The primary aim of the research was to longitudinally examine

whether and, if so, how participation in organised and non‐organised

sports by early childhood education and care (ECEC)‐aged children

(T1; 3–8 years) predicted accelerometer‐measured PA at primary

school age (T2; 7–11 years). The secondary aim was to investigate

changes in the amount of time spent outdoors and in the level of

sports participation between ECEC‐aged and primary school‐aged

children. Based on previous cross‐sectional studies (Gray

et al., 2015; Sallis et al., 2000; Schaefer et al., 2014), we hypothesised

that outdoor time for children of ECEC age would positively predict

PA at primary school age. Our second hypothesis was that outdoor

time would decrease (Bassett et al., 2015; Kyttä et al., 2015) and

sports participation would increase (Kokko et al., 2019; Nord-

bakke, 2019) from T1 to T2.

2 | MATERIALS AND METHODS

2.1 | Study design

This longitudinal investigation was based on data from two studies:

the Skilled Kids study (Time one [T1], 2015–2016) and Active Family

study (Time two [T2], 2018–2020). At T1, 37 ECEC units selected

from the Finnish National Registry of Early Educators were cluster‐
randomised throughout Finland from 24 localities based on their

geographical location and residential density (Niemistö, 2021).

Geographic locations (Southern, Central and Northern Finland) were

based on postal codes, where the number of ECEC in each area was

weighted by the area's population density (metropolitan area, cities,

rural areas and countryside) (Niemistö, 2021). Approximately 3 years

after T1 data collection, the same participants were invited to

take part in the follow‐up study (T2) of primary school‐age children

(7–11 years). A total of 950 children and their guardians, who had

complete data on the main study variables at T1, were invited to

participate in T2. Of those, 675 participated (participation rate

~71%), and to the present study 501 children were included. Inclu-

sion criteria were the availability of valid data on the study variables

at both T1 (parental questionnaire) and T2 (valid accelerometer data)

and consent to aggregate the T1 and T2 datasets. The regression

model involved 497 participants because those with any missing

questionnaire data were excluded from the analysis. The ethical

committee of University of Jyväskylä gave ethical approval for the T1

study on October 31, 2015, and for the T2 study on June 28, 2018.

Guardians' written informed consent to participate were obtained

before participation commenced.

2.2 | Anthropometry

Children were barefoot and wearing gym clothes when their height

(cm) and body weight (kg) were measured at both timepoints. Height

(Charder HM 200P) was measured to the nearest 0.1 cm, and weight

(Seca 877) to the nearest 0.1 kg. These data were used to calculate

body mass index (BMI; kg/m2). BMI was based on BMI standard

deviation scores (SDSs), calculated according to Finland's national

standards for children (Saari et al., 2011). The raw BMI SDSs were

used in the analysis.

2.3 | Guardian questionnaire

Children's guardians completed a questionnaire, providing informa-

tion regarding their children's time outdoors, age, sex, socioeconomic

status (guardians' education, income level and family status) and

participation in organised sports, which they returned to the ECEC

facility before data collection began. Child's sex (1 = girl, 2 = boy)

was asked at both T1 and T2. Exact age was calculated as a difference

between the child's guardian‐reported date of birth and the date the

children's measurements took place.

Outdoor time during the week and on weekends were investi-

gated using the following questions: ‘On average, how much time

does your child spend outdoors on weekdays after the ECEC day/

school day?’ and ‘How much time does your child spend outdoors on

weekends?’. Response options were none (0), less than 30 min/d (1),

about 30–60 min/d (2), more than 60 min/d (3), 1–2 h/d (4) and more

EUROPEAN JOURNAL OF SPORT SCIENCE - 1199

 15367290, 2024, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsc.12172 by U

niversity O
f Jyväskylä L

ibrary, W
iley O

nline L
ibrary on [06/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



than 2 h/d on weekends (5). Data on children's participation in

organised sports were gathered with the following yes/no question:

‘Does your child engage in organised sports in any group or sports

club?’. Guardians responding ‘yes’ were asked to specify content and

frequency. Based on the number of sports involved, the sports

participation category was divided into three subgroups, no partici-

pation, one sport or multisport (two or more) participation. In addi-

tion, three subgroups were defined according to the type of sport,

individual sport (only individual sport‐related hobby), team sport

(only team sport‐related hobby) and the two combined (individual

and team sport‐related hobbies). A three‐week test‐retest reliability

of outdoor time (ICC = 0.62; 95% CI = −0.12–1.0) and sports

participation (ICC = 0.81; 95% CI = 0.60–0.91) was explored in a

separate sample of 30 guardians at T1 (Niemistö, 2021).

2.4 | PA with accelerometers

In T2, triaxial accelerometers (RM42, UKK Terveyspalvelut Oy,

Tampere, Finland; 100 Hz, 13‐bit, �16 g) measured children's overall

PA. Children were encouraged to wear the accelerometer attached

to an elastic belt on the right side of the hip for 7 days (Trost

et al., 2000), excluding sick days. The belt was put on immediately

upon waking up and removed when washing or swimming and at

bedtime. Data for at least two weekdays, one weekend day and for

10 h each day was required to be included in analyses.

Activity levels were assessed by intensity using the mean

amplitude deviation (MAD in mg) method, which enables the com-

parison of the findings of multiple studies (Vähä‐Ypyä et al., 2015).

Non‐wear time for accelerometer was defined as MAD of the ac-

celeration below 0.02 g for 60‐min or longer period. MAD values

based on nonoverlapping 5‐s epochs of raw accelerometer data were

computed using MATLAB R2021b (MathWorks, Natick, Massachu-

setts, USA). Furthermore, minutes spent engaged in sedentary

behaviour, LPA and MVPA were calculated based on validated limit

values for sedentary behaviour (<29 mg) and for light (≥29 mg),

moderate (>338 mg) and vigorous (>604 mg) PA (Aittasalo

et al., 2015). These intensity levels have been successfully applied to

study children (Aittasalo et al., 2015). The records for the time when

the device was removed, including the hours of 10 p.m. through 6 a.

m., were removed from the data with MATLAB R2021b.

2.5 | Statistical analysis

Descriptive statistics, means and standard deviations (SD) were

calculated for the child participants' data (age, height, weight, BMI

SDS, PA, outdoor time and participation in organised sports); changes

from T1 to T2 were tested using the paired sample t‐test (BMI) or

Wilcoxon Signed Ranks test (age, height, weight and sport partici-

pation time per week) (Table 1). We calculated the effect sizes of the

statistically significant differences in the background variables. The

Mann–Whitney U test was used to calculate the significant

differences in PA levels in children participating in different type of

sport (individual or team sport). Moreover, changes in the frequency

of outdoor time between the two measurement points were calcu-

lated using a two‐proportion z‐test.

The linear regression model with enter method was used to

investigate which of the explanatory variables―namely sex, age,

outdoor time and number of organised sports activities―at T1 pre-

dicted children's PA (sedentary, LPA, MVPA) at T2. In these models,

outdoor time was divided into three dummy variables, separately

considering outdoor time during the week (<30 min/d, 30–60 min/d,

>60 min/d) and on weekends (<60 min/d, 1–2 h/d, >2 h/d). The

reference values for outdoor time were <30 min/d during the week

and <60 min/d on weekends, and the value for participation in

organised sports was non‐participation. Additionally, child's BMI and

family's socioeconomic status were used as covariates in the models,

if found statistically significant. IBM SPSS Statistics version 26.0. Was

used for data analysis; the statistical significance level was set at

p < 0.05 in all statistical tests.

3 | RESULTS

The analysis included data on 501 participants (52.3% girls, 47.7%

boys; Mage = 5.57 � 1.06 at T1, Mage = 8.80 � 1.07 at T2) (Table 1).

Outdoor time during the week varied more than during the

weekend from T1 to T2 (Table 2). The increase in weekday time spent

outdoors was especially notable in the increased proportion of chil-

dren (43.4%) spending more than an hour outdoors on weekdays

(p < 0.001). Additionally, a comparison of T1 and T2 data showed

that the number of children spending over 2 hours outdoors in

weekend increased statistically significantly, while the number

spending 1–2 h outdoors decreased.

Over half (59.3%) of ECEC‐aged children participated in organ-

ised sports: that number increased from 17.8% (p < 0.001) to 77.1%

for school‐aged children (Table 2). Participation in sports was divided

into individual sport (T1: 69.5%, T2: 47.1%), team sport (T1: 18.0%,

T2: 35.5%) and the two combined (T1: 12.5%, T2: 17.4%). Individual

and team sports (T1) did not differ regarding children's light‐to‐
vigorous PA (LVPA; individual sport: 455.2 � 60.4, team sport:

452.2 � 53,6 min, p = 0.954), although children participating in team

sports demonstrated higher levels of MVPA (T2, individual sport:

166.9 � 42.6, team sport: 181.2 � 43,3 min, p < 0.05), while those

engaged in individual sports exhibited higher levels of LPA (T2, in-

dividual sport: 288.3 � 44.5, team sport: 271.0 � 36,7 min, p < 0.01).

Moreover, the fourth category―multisport (≥2 sports) partic-

ipation―increased with age (T1: 34.9%, T2: 42.9%; p < 0.05).

When accelerometer‐measured PA was predicted using regres-

sion models, children's age, sex, outdoor time and organised sports

participation at T1 significantly explained variabilities in sedentary

time (model 1, 15.5%), LPA (model 2, 15.0%) and MVPA (model 3,

18.4%) (Table 3) at T2. BMI and socioeconomic variables were

dropped from the final models because they had no significant effect.

The more time children spent outdoors or participated in multiple
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TAB L E 1 Comparison of participant characteristics at timepoints 1 and 2.

nc T1 T2 p‐value Skewness (T1) Kurtosis (T1) Skewness (T2) Kurtosis (T2) Effect

sizeT1 (T2) M ± SD M ± SD (T1−T2) Value (SE) Value (SE) Value (SE) Value (SE)

Age (years) 501 5.57 � 1.06 8.80 � 1.07 <0.001 −0.345 (0.143)b −0.706 (0.286)b 0.037 (0.110)a −0.828 (0.220)b 0.866

Girls 262 5.55 � 1.05 8.78 � 1.04 <0.001

Boys 239 5.60 � 1.07 8.82 � 1.09 <0.001

Height (cm) 465

(493)

114.51 � 8.48 134.47 � 8.37 <0.001 0.210 (0.143)a −0.262 (0.286)a 0.298 (0.110)b −0.191 (0.220)a 0.867

Girls 242

(258)

113.88 � 8.36 133.77 � 8.34 <0.001

Boys 223

(235)

115.20 � 8.58 135.24 � 8.35 <0.001

Weight (kg) 465

(490)

21.51 � 4.43 32.03 � 7.73 <0.001 1.144 (0.143)b 1.701 (0.286)b 1.220 (0.110)b 1.916 (0.220)b 0.866

Girls 242

(256)

21.43 � 4.65 31.79 � 8.02 <0.001

Boys 223

(234)

21.60 � 4.18 32.29 � 7.41 <0.001

BMI SDS 459

(490)

0.18 � 1.05 0.21 � 1.00 0.337 −0.031 (0.143)a −0.164 (0.286)a 0.008 (0.110)a −0.057 (0.220)a 0.687

Girls 237

(256)

0.22 � 1.13 0.23 � 1.00 0.636

Boys 222

(234)

0.14 � 0.97 0.18 � 0.99 0.367

Sedentary

(min/d)

501 No data 334 � 58 −0.079 (0.109)a 0.069 (0.218)a

Girls 262 No data 336 � 59

Boys 239 No data 332 � 58

Light PA

(min/d)

501 No data 282 � 44 0.162 (0.109)a 0.173 (0.218)a

Girls 262 No data 293 � 41

Boys 239 No data 270 � 42

Moderate PA

(min/d)

501 No data 156 � 36 0.263 (0.109)b 0.282 (0.218)a

Girls 262 No data 146 � 33

Boys 239 No data 166 � 37

Vigorous PA

(min/d)

501 No data 13 � 10 1.636 (0.109)b 3.861 (0.218)b

Girls 262 No data 11 � 9

Boys 239 No data 16 � 11

MVPA (min/d) 501 No data 169 � 42 0.351 (0.109)b 0.305 (0.218)a

Girls 262 No data 158 � 38

Boys 239 No data 182 � 43

Participation

in organised

sports, times

per week

295

(379)

1.58 � 0.90 2.39 � 1.29 <0.001 1.850 (0.143)b 4.118 (0.286)b 0.937 (0.125)b 0.682 (0.250)b 0.599

(Continues)
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sports, the less time they were sedentary at T2 (model 1). On the

other hand, as age predicted sedentary levels, the older children were

sedentary more often. Model 2 showed that outdoor time and

organised sports participation were not statistically significant pre-

dictors of LPA, but LPA decreased significantly with age, and girls had

significantly higher LPA levels than boys.

According to model 3, 30–60 min/d or >60 min/d of outdoor

time at T1 predicted significantly more minutes spent engaged in

MVPA at T2 than less than 30 min/d of outdoor time. Moreover,

children who spent more than 2 h/d outdoors on weekend days had

statistical significance for a higher MVPA (p = 0.056). Participation in

one or no organised sport did not predict subsequent MVPA. How-

ever, the model showed that multisport participation predicted

higher MVPA levels at T2. Sex and age predicted MVPA levels: boys

engaged in more MVPA (p < 0.001) than girls, and younger children

engaged in more MVPA (p < 0.001) than older children at T2.

4 | DISCUSSION

This study investigated longitudinally how participation in organised

and non‐organised sports in ECEC‐aged children (T1, 3–8 years)

predicted their accelerometer‐measured PA at primary school age

(T2, 7–11 years). We found that the amount of outdoor time in early

childhood positively predicted subsequent PA. Specially, children

who spent more time outdoors on weekdays in early childhood

tended to engage in more MVPA and less sedentary behaviour at

school age when the effect of confounding factors was considered. In

T A B L E 1 (Continued)

nc T1 T2 p‐value Skewness (T1) Kurtosis (T1) Skewness (T2) Kurtosis (T2) Effect
sizeT1 (T2) M ± SD M ± SD (T1−T2) Value (SE) Value (SE) Value (SE) Value (SE)

Girls 160

(193)

1.53 � 0.85 2.21 � 1.17 <0.001

Boys 135

(186)

1.64 � 0.96 2.58 � 1.39 <0.001

Note: T1−T2: paired sample t‐test (BMI) or the Wilcoxon Signed Ranks test (age, height, weight, sport participation times per week). Bold values indicate

p < 0.05.

Abbreviations: BMI SDS, body mass index standard deviation scores; M, mean; MVPA, moderate‐to‐vigorous physical activity; PA, physical activity; SD,

standard deviation; T1, timeline 1 (early childhood, 3–7 years old); T2, timeline 2 (middle childhood, 7–11 years old).
aSkewness or kurtosis was normally distributed (<|2|).
bSkewness or kurtosis was non‐normally distributed (>|2|).
cT2 reported if different from T1.

TAB L E 2 Prevalence of children's outdoor time and organised sports participation at timepoints 1 and 2.

T1 (%) T2 (%) % change (T1 to T2) p‐value

Outdoor time

During the week

None at all 3.0 0.6 −2.4 0.005

Less than 30 min/d 23.8 4.8 −19.0 <0.001

About 30–60 min/d 58.3 36.2 −22.1 <0.001

More than 60 min/d 15.0 58.4 43.4 <0.001

On the weekend

None at all 0 0 0.0

Less than 30 min/d 1.0 2.0 1.0 0.187

About 30–60 min/d 9.8 9.9 0.1 0.968

1–2 h/d 49.6 39.7 −9.9 0.002

More than 2 h/d 39.6 48.4 8.8 0.005

Organised sports participation 59.3 77.1 17.8 <0.001

Girls 61.9 75.0 13.1 <0.001

Boys 56.5 79.4 22.9 <0.001

Note: p‐value was calculated using a two‐proportion z‐test. Bold values indicate p < 0.05.

Abbreviations: T1, timeline 1 (early childhood, 3–7 years old); T2, timeline 2 (middle childhood, 7–11 years old).

1202 - LUUKKAINEN ET AL.

 15367290, 2024, 8, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsc.12172 by U

niversity O
f Jyväskylä L

ibrary, W
iley O

nline L
ibrary on [06/08/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



addition, participation in one sport did not predict either subsequent

PA or sedentary time, but participation in multisport during early

childhood predicted higher MVPA levels and less sedentary time

during middle childhood. In conclusion, both higher outdoor time and

participation in multiple sports in early childhood seems to predict

higher subsequent PA in middle childhood.

In the current study, the more time children spent outdoors in

early childhood, the less sedentary and more physically active they

were at school age. Previously, the association between time spent

outdoors and PA has been found cross‐sectionally (Gray et al., 2015;

Sallis et al., 2000), but evidence on the longitudinal association is

scarce (Johnstone, McCrorie, et al., 2022). Sedentary behaviour has

proven to be more frequently exhibited indoors than outdoors (Gray

et al., 2015; Pereira et al., 2019), while outdoor activities have been

linked to reduced sedentary behaviour (Gray et al., 2015; Schaefer

et al., 2014), as was also observed in this study. Outdoor environ-

ments offer more open space. These provide more varied environ-

ments for physically active play and games (Veitch et al., 2006).

Children attracted to outdoor environments daily gradually adopt a

physically active lifestyle and, thus, predict more PA later. This does

not disprove the claim that children can be physically active while

also engaged in significant sedentary time. From a longitudinal

perspective, outdoor activity in early childhood may help to create

physically active habits, such as being physically active after school

and engaging in PA with peers or parents during leisure time. These

habits, formed during early childhood (Lounassalo et al., 2019;

Telama et al., 2014) and reflected through outdoor time may carry

over into school age. The same kind of tracking phenomena has been

found among inactive lifestyles. In fact, tracking for sedentary life-

styles may be even stronger than for physically active lifestyles

(Lounassalo et al., 2019). However, outdoor time can create active

habits that reduce sedentary behaviours such as sitting. Hence,

spending more time outdoors, thereby possibly engaging in more PA,

can predict less sedentary behaviour in later childhood.

Outdoor activity was not found to predict LPA in this study, even

though weekend day LPA minutes were, on average, over 10 min

greater in children with >60 min outdoor time compared to children

with < than 60 min. Other studies have presented opposite results

regarding the association of outdoor time and LPA minutes (Larouche

et al., 2019; Schaefer et al., 2014). Evidence shows that LPA plays an

important role from this point of view as well (Ikeda et al., 2022).

Children's light outdoor play usually consists of standing and light

movement, such as balancing and climbing, but LPA is not limited to

the outdoors: it can easily be performed indoors also, unlike MVPA,

for which high intensity activities, such as running, may be more

possible in outdoor environments. In early childhood, both 30–

60 min/d and more than 60 min/d of outdoor time during the week

predicted significantly more minutes spent engaged in MVPA later.

Thus, half an hour of outdoor activity after the ECEC day may be

sufficient for an active lifestyle to emerge. On weekends, children

TAB L E 3 Outdoor time and participation in organised sports as predictors of accelerometer‐measured subsequent physical activity.

Model 1 sedentary at T2 Model 2 light PA at T2 Model 3 MVPA at T2

Variables at T1 Unstandardised B Std. Error p‐value Unstandardised B Std. Error p‐value Unstandardised B Std. Error p‐value

Constant 256.947 15.199 338.642 11.413 185.549 10.737

Outdoor time during the week

Less than 30 min/d Ref. Ref. Ref.

30–60 min/d −15.932 6.188 0.010 1.935 4.647 0.677 12.043 4.372 0.006

More than 60 min/d −29.645 8.919 0.001 −2.877 6.697 0.668 18.400 6.300 0.004

Outdoor time on weekend

Less than 60 min/d Ref. Ref. Ref.

1–2 h/d −8.046 8.558 0.348 10.557 6.426 0.101 0.503 6.045 0.934

More than 2 h/d −15.616 9.296 0.094 12.853 6.980 0.066 12.589 6.567 0.056

Organised sports

No participation Ref. Ref. Ref.

One sport −10.817 5.574 0.053 6.854 4.186 0.102 7.341 3.938 0.063

Multisport −20.465 6.777 0.003 3.166 5.089 0.534 14.812 4.787 0.002

Sex −2.605 4.942 0.598 −23.682 3.711 <0.001 23.061 3.491 <0.001

Age 19.847 2.411 <0.001 −10.617 1.810 <0.001 −8.661 1.703 <0.001

R squared 15.5 15.0 18.4

Note: Bold values indicate p < 0.05.

Abbreviations: MVPA, moderate‐to‐vigorous physical activity; PA, physical activity; ref, reference; T1, timeline 1 (early childhood, 3–7 years old); T2,

timeline 2 (middle childhood, 7–11 years old).
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should spend more than 2 h outdoors for the PA to convey significant

information about an active lifestyle, assuming that MVPA reflects an

active lifestyle.

Sports participation increased from ECEC age to school age.

However, a Finnish study has shown that participation in sports

events seems to decrease with age beginning at age 9 (Kokko

et al., 2019). From ECEC to school age, the number and form of

sports children engage in change as the popularity of team sports

grows. In this study, the type of sport did not impact LVPA, despite

the differences in the intensity by sports type. For that reason, the

type of sports available should not limit children's PA. Multisport

participation has been shown to prevent non‐participation in sports

later in life (Côté et al., 2009). Children's multisport involvement has

often been mirrored through the development of elite athletes, for

instance, by investigating which factors predict engagement and

progress in sports careers (Côté, 1999). However, these studies have

typically lacked the perspective of generic developmental issues, such

as PA. This is contradictory given the fact that athletic development

programmes are forced to prioritise the promotion of overall PA due

to the vast prevalence of inactivity in the youth population and, thus,

the decreased benefits of sports participation (Lloyd et al., 2015).

Many athletes have also participated in other sports in addition to

their main sport, which indicates that multisport participation is also

important to becoming an elite athlete (Côté, 1999; Güllich

et al., 2022). Our study results suggest that multisport participation is

important to children's subsequent PA, or it may be that physically

active children tend to participate in multiple sports already in early

childhood. The frequency of sport participation may also be one of

the factors why multisport predicted higher PA later, thus multisport

children may engage in several divergent sports during the year

adapting the seasonal variation (e.g., divergent summer and winter

sport sports). Thus, their weekly sport hours may have not neces-

sarily been greater than in a one sport practiced all year round. Taken

together, the majority of children's PA occurs in activities other than

those that are organised (Kokko et al., 2019; Truelove et al., 2017).

Therefore, all adults close to the child must remember the impor-

tance of outdoor activities to promote their PA.

The strength of this study was unique the data, as only a few

longitudinal studies have focussed on the role of organised and non‐
organised sports participation as determinants of PA levels in chil-

dren. Another strength of this study is the age of the child partici-

pants, as studies conducted on young children are limited. The data

collection was randomised, and the study was geographically

comprehensive, which makes the data more generalisable.

A limitation of this study was the lack of accelerometer data for

the first timepoint and a relatively low inclusion criteria used for

accelerometer measurement days (2 weekdays and 1 weekend day).

That would provide a good way to visualise the changes in PA from

ECEC to school age and to reflect outdoor activity at ECEC age

because outdoor time may include play, transportation and seden-

tary activities. On the other hand, the variability in PA intensity

from sedentary to vigorous PA was remarkable among the children,

supporting the analyses performed. In addition, both main

predictors, outdoor time and participation in organised sport were

based on parental proxy reports and should be interpreted with

caution.

5 | CONCLUSION

In conclusion, our study revealed that spending over 30 min out-

doors after ECEC day on weekdays and participating in multiple

sports during early childhood both predicted higher MVPA in

middle childhood. Outdoor activities provide a convenient means to

increase children's PA. A deeper understanding of outdoor time and

non‐organised PA is crucial to bolster children's overall PA. Chil-

dren have the right to an active lifestyle and should have access to

free outdoor activities to promote their physical and mental well‐
being. In contrast, participation in organised sports during ECEC

years does not appear to be a prerequisite for children's later PA.

However, taking part in multiple organised sports may have a

positive impact on subsequent PA. Further research is needed to

understand how organised sports, outdoor activities and non‐
organised PA or exercise interacts and influences children's

future PA levels.
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