	Table 1: Study characteristics of the selected articles


	Authors and country
	Sample Characteristics
	Study Design
	Site &Duration
	Measurements 
	Result

	Adams-Blair and Oliver (2011), USA
	5th-grade student
	Quasi-Experimental
	-School
- 5 months

	-Pedometers: step count
	Step count, p<0.001

	Barbeau et al. (2007), USA
	8 to 12 years
-IG: 118; CG: 83
	Quasi-Experimental
	After school
	-CVF: MTT
- VO2: Sensormedics
-PA: 7 days recall

	CV fitness (mL/kg
per min), p=0.024; Moderate PA (h/d), p= 0.004; Vigorous PA (h/d), p= 0.067; MVPA (h/d), p= 0.0006

	Belcastro et al. (2012), Canada
	9.7±1.1years 
-N:12 (M:4, F:8)
	Quasi experimental
	School
	- VO2, HR, EE, MET: treadmill
-PA: accelerometer
	%MVPA increased from 10% to 34% (p < 0.05)



	Bendiksen et al. (2014), Denmark
	· 8 to 9 years
· N:93 (M:50; F:43)

	RCT
	· School
· 6wks
	PF: Yo-Yo Intermittent
Recovery Level 1 Children’s test (YYIR1C)
-HR: HR monitor
	YYIR1C performance was increased (P < 0.05) by 22% in High Intensity
, but unaltered in CON 

	Drollette et al. (2017), Denmark
	· 8 to 9 years
· PA intervention: 139; wait-list control:169
	RCT
	-After school PA 
	CV fitness: Treadmill test
	IG: Δ 1.860.4 mL/kg/min; 5.4% change 
Wait-list group: 
Δ 0.660.3 mL/kg/min; 2.1% change 

	Ekstedt et al. (2013), Sweden
	· 6–10 years
· N: 1,231 (M: 610; F: 621)
	Cross-sectional
	School
	-PA & sleep: accelerometer
	- Sleep time decreases with age, shorter in boys.
- Late weekend bedtime shortens sleep.
- PA boosts sleep efficiency (CI < 0.001 to 0.047).
- MVPA in children leads to sleep interruptions (P < 0.01).
- Negative correlation between BMI and sleep duration (p < 0.01).

	Gericke et al. (2024), South Africa 
	· 5–8 years
· N: 299 (M: 150; F: 149)
	Cross-sectional
	School
	-PF: 20 m shuttle run, predicted VO2max and leg strength, Test of Gross Motor Development- 2nd edition (TGMD-2), KTK test
-PA & SB: accelerometer
	-Meeting recommended daily 60 min MVPA per day: 66% (p: 0.002) (M: 73%; F: 58%) sedentary and light PA behaviour (p>0.005)


	Hardman et al. (2009), UK
	- mean age: 10.6 ±0.7
-N:32 (All F)
-IG: 14; G:18
	Quasi-Experimental
	· Home
· eight days 
· Follow up: 12 weeks
	-PA: pedometer
	  - On weekdays (p < 0.01)
  - On weekend  (p < 0.01)
- Follow-up on weekend (p < 0.05).

	Hjorth et al. (2013), Denmark
	· 8–11 years
· N: 785 (M:52%; F=48%)
	Cross-sectional
	School
	-PA & SB: accelerometer
- Sleep: Children’s Sleep Habits Questionnaire
(CSHQ)
	-PA: p <0.001
-ST: p=0.70
-Screen time (hh:mm day -1): p <0.001
-MVPA (min day-1): p <0.001
- Sleep duration (hh:mm per night): p= 0.26
- CSHQ: p= 0.17 

	Hjorth et al. (2014), Denmark
	· 8–11 years
· N: 723
	Cross-sectional
	School
	-PA & SB: accelerometer
- Sleep: CSHQ
	- PA negatively associated with MetS-score (p<0.03)
- Low PA, high SB associated with increased MetS-score (p<0.005)


	Idamokoro et al. (2024); South Africa
	·  7 to 8-year-old
· N: 70 (IG:35; CG: 35)
	RCT
	· 9 weeks
	-PA: Accelerometer 
	   - No immediate (p < 0.01) or sustainable (p < 0.01) increases in MVPA levels were found
  - No positive associations emerged between FMS and MVPA levels

	Jarani et al. (2015), Albania
	· First Grade (6.8 years), N: 378
· Fourth Grade (9.8 years), N: 389
· exercise-based PE programme
(EG): 261
· games-based PE programme (GG):251
· traditional PE programme (CG):255
	RCT
	-School
- 5 months
	-PA: 
The Physical
Activity Questionnaire for Children (PAQ-C)
- Gross motor coordination: Body Coordination Test for
Children
- Coordinative skills: Orientation shuttle run test, Hanging target throw, Low jump test, Backwards ball throw
-PF: Intermittent shuttle run
(IRT) test for cardiorespiratory fitness, Shuttle run 10 × 5 m test for speed, Standing long jump (SLJ) test for explosive leg power, sit and reach (SR) test for muscle flexibility

	Gross motor skill summary score:
· Exercise vs control: 9.4 (95% CI 7.9, 10.9)
· Games vs control: 6.5 (95% CI 5.1, 8.1)
Cardiorespiratory fitness:
· Exercise vs control: 2.0 ml O2·min−1·kg−1 (95% CI 1.5, 2.4)
· Games vs control: 1.4 ml O2·min−1·kg−1 (95% CI 1.0, 1.8)


	Jurg et al. (2006), Denmark
	· 4–12 years-old
· N: 510
	Quasi-Experimental
	-School
- 7 months
	-PA: questionnaire
	- JUMP-in intervention maintained PA levels, especially in Grade 6 children (p<0.001)

	Kidokoro et al. (2020), Kenya and Japan
	· 9–12 years 
· N:298 M: 139; F:159) (122 Kenyan, 176 Japanese)
	Cross-sectional
	School
	-PA & SB: accelerometer
- Domain-specific PA: PAQ-C
-ST: International Study of Childhood
Obesity, Lifestyle and the Environment (ISCOLE)
	Weekday activity:
- Kenyan boys had higher step counts and more time in MPA vs Japanese boys (p<0.005) 
- Kenyan girls had more time in MVPA, MPA, VPA and higher step counts vs Japanese girls (p<0.05)

Weekend activity:
- No differences in MVPA or step counts between Kenyan and Japanese boys (p>0.10)
- Kenyan girls had higher MVPA, MPA, VPA vs Japanese girls (p<0.001)


	Liu et al. (2024), China
	· Mage = 8.12
·  322 children (M:163, F: 159) 
	Cross-sectional
	School
	- FMS & MVPA: 
 (TGMD-2) & accelerometer 
	-Children averaged 32.19 min of MVPA per school day
-Boys were more active and had better object-control skills than girls
-Locomotor skills positively associated with MVPA in long and short recess
-Object-control skills positively correlated with MVPA in long recess and PE

	Lopes et al. (2009), Portugal
	·  6 to 12
· N:158 (M:66; F: 92)
	Quasi experimental
	-School
Two weeks
	-PA: accelerometer
	-Time spent in Vigorous/Very Vigorous PA:
· Intervention on 6-7 age group (p=0.002)
· Intervention on boys (p<0.001)

	Makaruk et al (2024), Poland
	-7–9 years, n = 1165, 
-10–12 years, n = 837
· 
	cross-sectional
	School
	FMS: FUS test
	FMS achieved: 2% student

	Moghaddaszadeh and Belcastro (2021), Canada
	· mean age 6.5±0.9 yr
· N:52 (locomotor
skills (CON) (n = 14), a guided active play format targeting locomotor skills (LOC group) (n = 17) and a
guided active play format targeting object control skills
(OC group) (n = 21))
	RCT
	- community centre
-one hour a day,
4 d.wk-1
-7 weeks
	-PA: accelerometers
FMS:  TGMD-2
-Cardiorespiratory fitness: 20-metre multistage
shuttle run (MSSR)
- Lower and upper body movements: ACC vector outputs
	-Locomotor standard scores: CON decreased by 0.83, LOC increased by 2.6 (p=0.022)
-Locomotor percentiles: CON decreased by 9.08, LOC increased by 20.1 (p=0.033)
-Gross motor quotient percentiles: CON decreased by 4.3, LOC increased by 24.1 (p=0.022)
-Energy expenditure: CON 158.6 kcal/55min, LOC 174.5 kcal/55min (p=0.089), OC 170.0 kcal/55min (p=0.144)
-%MVPA: CON 18.4%, LOC 47.9% (p<0.001), OC 51.9% (p<0.001)
-%Sedentary/very light PA: CON 36.4%, LOC 15.1% (p<0.001), OC 14.9% (p=0.001)
-OC intervention showed more upper body movement experiences than LOC (p=0.02)

	Owens et al. (2011), USA;
	· 8–13 years
· N:12 (M:6, F:6)
	exploratory study
	-Home
-3 months
	-PA: accelerometer
-Aerobic Fitness: graded treadmill test
-Muscular
Fitness: push-ups,
-Flexibility: sit-and-reach test, ----Balance: composite equilibrium score
	- no significant effects on daily PA, muscular fitness, flexibility, balance, or body composition in children.
-daily Wii Fit™ use per household declined by 82% (p<0.01) from an initial 21.5 ± 9.0 min/d during the first 6 weeks, to only 3.9 ± 4.0 min/d during the second 6 weeks.


	Rubín et al. (2020), Czech Republic
	· 8–13 years  (Mean : 11.7) (M:43%)
· behavioural
modification group (BM; n:66);(FMS; n:74; combined BM/FMS group; n:93); and a control (usual curriculum) group (n:62).
	Cross-sectional
	School
	-PA and sleep: accelerometers.
-RST: International Health
Behaviour in School-aged Children Study Questionnaire
	-MVPA (min/day): 58.1
-ST (h/day): 3.0
-Sleep duration (h/day): 8.6
- Children met combined movement guidelines (6.5%) at a higher rate than adolescents (2.2%) (p=0.006)
- Children had higher adherence to PA (18.3% vs 6.8%, p<0.001) and PA+sleep (9.3% vs 2.5%, p<0.001) recommendations vs adolescents
- Children met ST alone (11.0% vs 26.2%, p<0.001) and sleep alone (8.4% vs 14.2%, p=0.018) recommendations at lower rates than adolescents

	Salmon et al. (2008), Australia
	-Mean Age: 10.8
-N:311 (M:150, F:156)

	RCT

	-School
-9 months
	-PA: accelerometers
-ST: self- reported questionnaire
-FMS: object control skills (overhand throw, two-handed strike
and kick) and three locomotor skills (dodge, sprint run and
vertical jump)
	PA:
- FMS group had higher levels (p<0.05) and greater enjoyment (p<0.05) of PA vs controls
- Gender moderated PA intervention effects (p<0.05)

FMS:
- Gender moderated FMS intervention effects (p<0.05)

 ST: 
- BM group had higher PA and TV viewing vs controls
- BM/FMS group had lower BMI (1.88 kg/m^2, p<0.01) and lower obesity risk (AOR=0.36, p<0.05) vs controls, maintained at 12 months

	Santos et al. 2019; Portugal
	· 9-11 years
· N: 333 (M:161; F:172)
	Cross-sectional
	School
	-MVPA, SB: accelerometer
-CRF: Maximal cycle test
	- Shorter sedentary bouts inversely associated with FMI (β=-0.108, p<0.05)  
- Longer sedentary bouts positively associated with FMI (β=0.169-0.377, p<0.05)
- MVPA negatively related to FMI (β=-0.029) and FMIabd (β=-0.003)
- No associations for ST and BST/ST (p>0.05)
- Cardiorespiratory fitness inversely related to adiposity
- 40.9–65.7% of MVPA/sedentary-adiposity associations mediated by fitness

	Sigmund et al. (2012), Czech Republic
	· 6–9 years
· N: 176 9M: 84; F: 92)
· IG (43 girls, 45 boys); CG (41 girls, 47 boys)
	Non-randomized
longitudinal intervention study
	-School
	-PA: pedometer,
Accelerometer, 
logbook
	- Intervention increased school-based PA: 
  - Steps/day: 1,718 to 3,247
  - Energy: 2.1 to 3.6 Kcal/Kg/day
- After 1 year, the intervention reduced obesity risk by ~70% (p<0.005)


	Skoradal et al. (2018), Faroe Islands
	· 10-12-years
-IG: n = 292; CG: n = 100
	RCT
	-School
-11-week
intervention

	-Blood pressure
and resting heart rate: automatic BP monitor
-Postural balance: Standing
Stork Balance Test
-Horizontal jumping
Performance: 
YYIR1C
	-Postural balance improved more in intervention group (p<0.05)
-Horizontal jump performance increased more in intervention group (p<0.05)
-YYIR1C performance improved similarly in both groups (17-18%)


	Tanaka et al. (2018); Japan
	· Mean Age: 9.2 ± 1.5
· N: 569 (M:181; F: 221)
	Cross-sectional
	School
	-MVPA and SB: accelerometer
	- Time spent in MVPA: 27.3%
- Time spent in sedentary: 24.3%
- Boys spent ~1 min more in MVPA than girls
- 1st and 2nd graders spent more time in MVPA, less time sedentary vs other grades
- MVPA time lower during gymnastics/track vs ball games
- Sedentary time higher during gymnastics vs track/ball games

	Tanaka et al. (2020); Japan
	· Mean Age: (9.4 ± 1.7 years)
· N: 243
	Cross-sectional
	School
	-MVPA: Accelerometry
Sleep and ST: questionnaire
Physical fitness: grip strength, sit-ups, sitting trunk flexion, and 20-m shuttle run test
	- Children meeting MVPA recommendations had better:
  - 20m shuttle run (41 vs 36 laps, p=0.009)
  - Sit-up test (16.3 vs 14.7 reps, p=0.021)
- Meeting MVPA+ sleep recommendations improved sit-ups (16.5 vs 15.0 reps, p=0.038)
- Meeting all 3 guidelines not associated with fitness measures
- Meeting MVPA rec. associated with greater aerobic fitness and muscle endurance

	Vallence et al. (2019); Denmark 
	· 6-12 years
· N:1507 (F:53%)
	Quasi-experimental 
	-School
-30-month period
	MF: Backward balance, Precision throw, Shuttle run, Vertical jump, Andersen test, Handgrip strength
	Participation in organized sport positively associated with motor performance:
-2-6% increase per weekly sport session (without baseline control)
-1-5% increase per weekly sport session (with baseline control)

	Wu et al. (2021), China
	· 7–10 years (8.9±1.2)
· N:117
	Cross-sectional
	-School
	MF: Chinese National Student Physical Fitness Standard; Test of Gross Motor Development-2 (TGMD-2)
QMP: Functional Movement Screen (FMS™) test
	- Boys scored higher on object-control subtest and TGMD-2 compared to girls (p<0.001)
- Girls scored higher on FMS compared to boys (p=0.001)


	Xie et al. (2024), China
	· Mean Age: 9.7±1.9
· N:198
	Cross-sectional
	School
	Sedentary volume and bouts: accelerometer
	Primary school students:
-Spent 61.7% of their time sedentary (p<0.001 vs middle school)
37.3% of time was in sedentary bouts ≥10 minutes (p<0.01 vs middle school)
-Had higher proportion of time in shorter 1-4 minute bouts during PE (16.4%, p<0.05 vs middle school) and recess (18.6%, p<0.05 vs middle school)
-Had lower proportion of time in ≥10 minute bouts during regular classes (50.2%, p<0.01 vs middle school), lunch (18.8%, p<0.01 vs middle school), and out-of-school (28.0%, p<0.01 vs middle school)

	Yin et al. (2012), USA
	· 3rd-grade student
· N:574
	RCT
	-School
-3 years 
	CRF: YMCA submaximal bench-stepping test
	- Significant treatment effects on:
  - Percent body fat (p=0.009)
  - Cardiorespiratory fitness (p=0.0003)

	Zhang et al. (2017), China
	· 6 to 11 years
· N:17,318
	Cross-sectional
	School
	MVPA, ST: Chinese version of the International Children’s Leisure Activities Study Survey
Questionnaire (CLASS-C)
Sleep: Questions 
	- 33.7% of children spent less than 1 hour per day on MVPA
- 15.6% spent 2 or more hours per day on-screen viewing
- 12.4% spent less than 9 hours per day on sleep


CVF: cardiovascular fitness; 20-MST: 20-meter shuttle test; MTT: multistage treadmill test, VO2: Oxygen consumption; HR: Heart Rate; EE: Energy Expenditure; MET: Metabolic Equivalent; KTK test: Körperkoordinationstest für Kinder RST: Recreational Screen Time, ST: Sedentary Behaviour: SB; Screen Time: ST; FMS: Fundamental Movement Skills, CRF: Cardio-Respiratory Function; MF: Motor Fitness; 
