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Methods. Supplementary Methodology
Search Strategy
The search strategy applied were as followed:
	Section
	Detailed Search Terms

	Search term combination with truncations

	Outcome
	“physical* activ*” OR “physical* educat*” OR “physical* fit*” OR “exercis*” OR “sport*” OR “cardiovascular” OR “aerobic” OR “anaerobic” OR “body mass index” OR “BMI” OR “body weight” OR “body composition” OR “motor skill*” OR “movement skill*” OR “coordinat*” OR “locomotor” OR “object control” OR “motor proficiency” OR “object manipulation” OR “walk*” OR “fit*” OR “run*” OR “gallop*” OR “hop*” OR “leap*” OR “jump*” OR “strik*” OR “dribbl*” OR “catch*” OR “kick*” OR “agil*” OR “balanc*” OR “speed*” OR “strength” OR “react*” OR “ resistan*” OR “endur*” OR “flexibil*” OR “physical literacy” OR “physical* literate” OR “competence”; AND 

	Intervention
	“interven*” OR “program*” OR “evaluat*” OR “workshop*” OR “trial*” OR “educat*” OR “train*” OR “impact*” OR “effect*” OR “efficacy” OR “experiment*” OR “serv*” OR “therap*” OR “curriculum” OR “instruct*”; AND

	Population
	“preschool*” OR “pre‐school*” OR “kindergarten” OR “toddl*” OR “young child*” OR child* OR “boy*” OR “girl*” OR “early childhood” OR “early years” OR “3 years” OR “4 years” OR “5 years” OR “6 years”.

	Search term combination without truncations

	Outcome
	“physical activity” OR “physical activities” OR “physically active” OR “physically inactive” OR “physical education” OR “physically educated” OR “physical fitness” OR “physically fit” OR “exercise” OR “exercises” OR “sport” OR “sports” OR “cardiovascular” OR “aerobic” OR “anaerobic” OR “body mass index” OR “BMI” OR “body weight” OR “body composition” OR “body fat” OR “motor skill” OR “motor skills” OR “movement skill” OR “movement skills” OR “coordination” OR “coordinate”  OR “fine motor skill” OR “fine motor skills” OR “gross motor skill” OR “gross motor skills” OR “fundamental motor skill” OR “fundamental motor skills” OR “non-locomotor” OR “locomotor” OR “object control” OR “motor proficiency” OR “object manipulation” OR “walk” OR “walking” OR “fit” OR “fitness” OR “run” OR “running” OR “gallop” OR “galloping” OR “hop” OR “hopping” OR “leap” OR “leaping” OR “jump” OR “jumping” OR “strike” OR “striking” OR “dribble” OR “dribbling” OR “catch” OR “catching” OR “kick” OR “kicking” OR “agile” OR “agility” OR “balance” OR “balancing” OR “speed” OR “speeding” OR “strength” OR “strong” OR “react” OR “reaction” OR “resistant” OR “resistance” OR “endurant” OR “endurance” OR “flexible” OR “flexibility” OR “physical literacy” OR “physically literate” OR “competence”; AND 

	Intervention
	“intervention” OR “interventions” OR “program” OR “programme” OR “programs” OR “programmes” OR “evaluate” OR “evaluation” OR “workshop” OR “trial” OR “educate” OR “education” OR “training” OR “impact” OR “impacts” OR “effect” OR “effectiveness” OR “efficacy” OR “effective” OR “experiment” OR “experimental” OR “serve” OR “serving” OR “service” OR “services” OR “therapy” OR “curriculum” OR “instructing” OR “instruction”; AND 

	Population
	“preschool” OR “preschool-aged” OR “pre‐school” OR “kindergarten” OR “toddler” OR “toddlers” OR “young child” OR “young children” OR “child” OR “children” OR “boy” OR “boys” OR “girl” OR “girls” OR “early childhood” OR “early years” OR “3 years” OR “4 years” OR “5 years” OR “6 years”.



Risk of Bias Assessment
The “Effective Public Health Practice Project Quality Assessment Tool for quantitative studies” (EPHPP) were used to assess the risk of bias of each eligible study. Ratings are based on 6 sections, namely selection bias, study design, confounding factors, blinding, data collection method, withdrawal and dropouts. Two reviewers will independently rate the study as strong, moderate and weak. All Disagreement will be discussed first, and if no agreement is reached, it will be adjudicated by a third person to form a consensus. The rating rules are: no weak rating for “strong” level; one weak rating for “medium” level, two or above weak rating for “weak” level [1].
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Table S1 PRISMA Checklist [2]
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Title

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Abstract

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Introduction

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Introduction

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Eligibility Criteria

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Search Strategy

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Search Strategy and 
Methods

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Study Selection

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Study Selection

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Data Extraction

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Data Extraction

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Risk of Bias Assessment

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Data Extraction

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Data Extraction

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Data Extraction

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Data Extraction

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Data Synthesis and Statistical Analysis

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Data Synthesis and Statistical Analysis

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Data Synthesis and Statistical Analysis

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	EPHPP Assessment Tool

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	GRADE Assessment Tool

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Results and Fig. 1

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Not Applicable

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Results and Table S3

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Results and Table S5

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Results and Fig. S1

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Results

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Results

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Results, Table S6 and Fig. 4

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Results, Table 3, S5

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Results, Table 4 and Fig. 3

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Results and Table 2

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Discussion

	
	23b
	Discuss any limitations of the evidence included in the review.
	Discussion

	
	23c
	Discuss any limitations of the review processes used.
	Discussion

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Discussion

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Method

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Method

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Not Applicable

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Funding

	Competing interests
	26
	Declare any competing interests of review authors.
	Conflict of Interest Disclosures

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Data and Resource Availability




Table S2 Details Regarding the Processing or Adjustment of Information for the Meta-Analysis
	Study
	Outcome Indicator
	Reason for further proceeding
	Calculated values*
	Data used in Meta Analysis

	Adamo et al., 2016 [3]
	GMS
	Significant baseline differences:(p = 0.003)
IG(M±SD): 9.8±0.76 CG(M±SD): 10.3±0.75
	Adjusted effects for SMD 1.578 (previous biased effect: 0.92)
	Adjustment of the CG mean (original: 10.51; adjusted: 10)

	
	Total GMS Score
	Significant baseline differences:(p = 0.012)
IG(M±SD): 96.76±3.97 CG(M±SD): 98.99±3.94
	Adjusted effects for SMD 1.432 (previous biased effect: 0.87)
	Adjustment of the CG mean (original: 97.46; adjusted: 95.2)

	Adamo et al., 2017 [4]
	MVPA
	Significant baseline differences:(p = 0.005)
IG(M±SD): 3.7±1.1 CG(M±SD): 4.3±1.2
	Adjusted effects for SMD -0.171 (previous biased effect: -0.69)
	Adjustment of the CG mean (original: 5.5; adjusted: 4.82)

	Alesi et al., 2021 [5]
	Interpersonal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 26.05±0.4 CG(M±SD): 24.58±0.59
	Adjusted effects for SMD 1.035 (previous biased effect: 4.14)
	Adjustment of the CG mean (original:27.58; adjusted: 30.19)

	Alhassan et al., 2012 [6]
	MVPA
	Significant baseline differences:(p = 0.002)
IG(M±SD): 7.1±3.9 CG(M±SD): 10.7±4.8
	Adjusted effects for SMD 0.562 (previous biased effect: -0.28)
	Adjustment of the CG mean (original: 8.9; adjusted: 5.89)

	Ali et al., 2021 [7]
	GMS
	Significant baseline differences:(p = 0.040)
IG(M±SD): 11.3±3.3 CG(M±SD): 9.7±2.6
	Adjusted effects for SMD 0.863 (previous biased effect: 1.38)
	Adjustment of the CG mean (original: 11; adjusted: 12.42)

	Arufe-Giráldez, 2023 [8]
	Coordination & Balance
	Significant baseline differences:(p = 0.040)
IG(M±SD): 56.92±20.87 CG(M±SD): 60.76±26.61
	Adjusted effects for SMD -0.057 (previous biased effect: -0.22)
	Adjustment of the CG mean (original: 65.84; adjusted: 62.00)

	Basterfield et al., 2023 [9]
	Total GMS Score
	Significant baseline differences:(p < 0.001)
IG(M±SD): 72.7±15.7 CG(M±SD): 59.9±24.1
	Adjusted effects for SMD -0.318 (previous biased effect: 0.41)
	Adjustment of the CG mean (original: 72.4; adjusted: 80.75)

	Battaglia et al., 2019 [10]
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 12.61±3.84 CG(M±SD): 7.07±3.19
	Adjusted effects for SMD 0.298 (previous biased effect: 1.8)
	Adjustment of the CG mean (original: 7.66; adjusted: 12.81)

	Branje et al., 2022 [11]
	GMS
	Significant baseline differences:(p = 0.042)
IG(M±SD): 24.66±8.2 CG(M±SD): 22.33±6.92
	Adjusted effects for SMD -0.149 (previous biased effect: 0.15)
	Adjustment of the CG mean (original: 29.06; adjusted: 31.35)

	Caldwell et al., 2023 [12]
	TPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 354±30 CG(M±SD): 374±34
	Adjusted effects for SMD 1.662 (previous biased effect: 1.01)
	Adjustment of the CG mean (original: 395; adjusted: 372.6)

	
	MVPA
	Significant baseline differences:(p = 0.025)
IG(M±SD): 170±29 CG(M±SD): 180±34
	Adjusted effects for SMD -0.753 (previous biased effect: -1.03)
	Adjustment of the CG mean (original: 203; adjusted: 195.5)

	Callcott et al., 2015 [13]
	Total MS Score
	Significant baseline differences:(p = 0.005)
IG(M±SD): 10.02±2.55 CG(M±SD): 11.13±2.94
	Adjusted effects for SMD 0.623 (previous biased effect: 0.22)
	Adjustment of the CG mean (original: 10.84; adjusted: 9.83)

	
	Total MS Score
	Significant baseline differences:(p = 0.001)
IG(M±SD): 9.78±2.74 CG(M±SD): 11.13±2.94
	Adjusted effects for SMD 0.29 (previous biased effect: -0.181)
	Adjustment of the CG mean (original: 10.84; adjusted: 9.62)

	
	Total MS Score
	Significant baseline differences:(p = 0.011)
IG(M±SD): 10.13±2.53 CG(M±SD): 11.13±2.94
	Adjusted effects for SMD 0.384 (previous biased effect: 0.021)
	Adjustment of the CG mean (original: 10.84; adjusted: 10.00)

	Cardon et al., 2009 [14]
	Step Counts
	Significant baseline differences:(p = 0.015)
IG(M±SD): 569.8±244.5 CG(M±SD): 494.1±282.7
	Adjusted effects for SMD -0.332 (previous biased effect: -0.05)
	Adjustment of the CG mean (original: 585.3; adjusted: 672.8)

	Costa et al., 2015a [15]
	Temporal Skills
	Significant baseline differences:(p = 0.048)
IG(M±SD): 7.87±3.37 CG(M±SD): 6.63±2.61
	Adjusted effects for SMD 0.909 (previous biased effect:1.32)
	Adjustment of the CG mean (original: 8.04; adjusted: 9.08)

	
	Other Cognitive Skills
	Significant baseline differences:(p = 0.001)
IG(M±SD): 11.6±2.36 CG(M±SD): 13.38±2.86
	Adjusted effects for SMD 0.768 (previous biased effect: 0.09)
	Adjustment of the CG mean (original: 13.14; adjusted: 11.97)

	
	Spatial Skills
	Significant baseline differences:(p = 0.016)
IG(M±SD): 10.79±3.47 CG(M±SD): 12.34±2.88
	Adjusted effects for SMD 0.65 (previous biased effect: 0.16)
	Adjustment of the CG mean (original: 12.8; adjusted: 11.31)

	
	Temporal Skills
	Significant baseline differences:(p = 0.042)
IG(M±SD):10.64±3.6 CG(M±SD): 12.42±5.06
	Adjusted effects for SMD 0.594 (previous biased effect: 0.19)
	Adjustment of the CG mean (original: 13; adjusted: 11.36)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.007)
IG(M±SD): 16.37±3.14 CG(M±SD): 14.84±3.07
	Adjusted effects for SMD 0.812 (previous biased effect: 1.31)
	Adjustment of the CG mean (original: 15.16; adjusted: 16.63)

	
	Spatial Skills
	Significant baseline differences:(p = 0.032)
IG(M±SD): 14.48±3.58 CG(M±SD): 15.7±2.64
	Adjusted effects for SMD 0.616 (previous biased effect: 0.23)
	Adjustment of the CG mean (original: 16.33; adjusted: 14.25)

	
	Temporal Skills
	Significant baseline differences:(p = 0.019)
IG(M±SD): 15.58±4.38 CG(M±SD): 17.39±4.15
	Adjusted effects for SMD 0.69 (previous biased effect: 0.27)
	Adjustment of the CG mean (original: 17.47; adjusted: 15.85)

	Costa et al., 2015b [16]
	Coordination & Balance
	Significant baseline differences:(p < 0.001)
IG(M±SD): 8.72±0.5 CG(M±SD): 7.85±0.4
	Adjusted effects for SMD 5.517 (previous biased effect: 7.44)
	Adjustment of the CG mean (original: 9; adjusted: 9.79)

	
	Other Cognitive Skills
	Significant baseline differences:(p = 0.001)
IG(M±SD): 8.96±0.4 CG(M±SD): 9.23±0.4
	Adjusted effects for SMD 6.709 (previous biased effect: 6.03)
	Adjustment of the CG mean (original: 9.96; adjusted: 9.72)

	
	Lower Limb Strength
	Significant baseline differences:(p < 0.001)
IG(M±SD): 19.74±0.4 CG(M±SD): 19.21±0.7
	Adjusted effects for SMD 2.576 (previous biased effect: 3.5)
	Adjustment of the CG mean (original: 20.27; adjusted: 20.74)

	
	Spatial Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 8.26±0.4 CG(M±SD): 8.71±0.4
	Adjusted effects for SMD 6.625 (previous biased effect: 5.5)
	Adjustment of the CG mean (original: 9.52; adjusted: 9.18)

	
	Temporal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 7.87±0.5 CG(M±SD): 6.63±0.4
	Adjusted effects for SMD 6.663 (previous biased effect: 9.4)
	Adjustment of the CG mean (original: 8.04; adjusted: 9.01)

	Derri et al., 2001 [17]
	GMS
	Significant baseline differences:(p = 0.028)
IG(M±SD): 3.57±0.81 CG(M±SD): 3.03±1.13
	Adjusted effects for SMD 0.238 (previous biased effect: 0.79)
	Adjustment of the CG mean (original: 3.27; adjusted: 3.7)

	Dias Rodrigues et al., 2023 [18]
	Emotional Competence
	Significant baseline differences:(p = 0.043)
IG(M±SD): 2±1 CG(M±SD): 1.25±1
	Adjusted effects for SMD 0.18 (previous biased effect: 0.93)
	Adjustment of the CG mean (original: 2; adjusted: 2.604)

	
	Emotional Competence
	Significant baseline differences:(p = 0.008)
IG(M±SD): 1.14±0.36 CG(M±SD): 1.28±0.36
	Adjusted effects for SMD 0.389 (previous biased effect: -0.86)
	Adjustment of the CG mean (original: 1.28; adjusted: 1.09)

	
	Total Score of Social Competence
	Significant baseline differences:(p = 0.014)
IG(M±SD): 1.28±0.71 CG(M±SD): 1.86±0.2
	Adjusted effects for SMD 0.555 (previous biased effect: -0.59)
	Adjustment of the CG mean (original: 1.57; adjusted: 0.738)

	
	Interpersonal Skills
	Significant baseline differences:(p = 0.001)
IG(M±SD): 2.83±0.83 CG(M±SD): 4.17±1.17
	Adjusted effects for SMD 1.591 (previous biased effect: 0.26)
	Adjustment of the CG mean (original: 3.17; adjusted: 1.45)

	
	Interpersonal Skills
	Significant baseline differences:(p = 0.027)
IG(M±SD): 3.17±1.08 CG(M±SD): 4.17±1.17
	Adjusted effects for SMD 1.348 (previous biased effect: 0.46)
	Adjustment of the CG mean (original: 3.17; adjusted: 2.21)

	Donath et al., 2014 [19]
	Agility
	Significant baseline differences:(p = 0.010)
IG(M±SD): 17.2±3.2 CG(M±SD): 18.5±4.1
	Adjusted effects for SMD 0.486 (previous biased effect: 0.84)
	Adjustment of the CG mean (original: 17.1; adjusted: 15.88)

	
	Lower Limb Strength
	Significant baseline differences:(p = 0.006)
IG(M±SD): 35.1±10.9 CG(M±SD): 32±3.5
	Adjusted effects for SMD 0.367 (previous biased effect: 0.75)
	Adjustment of the CG mean (original: 38.3; adjusted: 42.13)

	
	Coordination & Balance
	Significant baseline differences:(p < 0.001)
IG(M±SD): 8.1±3.7 CG(M±SD): 6.2±3.8
	Adjusted effects for SMD -0.507 (previous biased effect: 0.00)
	Adjustment of the CG mean (original: 8.2; adjusted: 10.53)

	Draper et al., 2012 [20]
	Fine MS
	Significant baseline differences:(p = 0.011)
IG(M±SD): 7.5±1.9 CG(M±SD): 6.6±1.9
	Adjusted effects for SMD 0.149 (previous biased effect: 0.62)
	Adjustment of the CG mean (original: 7.7; adjusted: 8.46)

	Finch et al., 2014 [21]
	Step Counts
	Significant baseline differences:(p < 0.001)
IG(M±SD): 17.2±7.33 CG(M±SD): 13.78±5.61
	Adjusted effects for SMD -0.16 (previous biased effect: 0.361)
	Adjustment of the CG mean (original: 13.87; adjusted: 17.12)

	Frischen et al., 2019 [22]
	Cognitive Flexibility/Shifting
	Significant baseline differences:(p = 0.049)
IG(M±SD): 2.07±0.55 CG(M±SD): 1.83±0.39
	Adjusted effects for SMD 0 (previous biased effect: 0.499)
	Adjustment of the CG mean (original: 2.13; adjusted: 2.41)

	Fu et al., 2022 [23]
	Total GMS Score
	Significant baseline differences:(p = 0.035)
IG(M±SD): 70.47±3.09 CG(M±SD): 71.84±3.33
	Adjusted effects for SMD 2.93 (previous biased effect: 2.5)
	Adjustment of the CG mean (original: 71.82; adjusted: 70.34)

	Gao et al., 2019a [24]
	Cognitive Flexibility/Shifting
	Significant baseline differences:(p = 0.006)
IG(M±SD): 50.89±7.7 CG(M±SD): 59±7.65
	Adjusted effects for SMD 0.699 (previous biased effect: -0.36)
	Adjustment of the CG mean (original: 62.36; adjusted: 53.57)

	Giordano & Alesi, 2022 [25]
	Inhibitory Control/Inhibition
	Significant baseline differences:(p = 0.001)
IG(M±SD): -1.56±1.86 CG(M±SD): 0.09±1.13
	Adjusted effects for SMD 1.791 (previous biased effect: 0.719)
	Adjustment of the CG mean (original: 0.32; adjusted: 0.69)

	
	Inhibitory Control/Inhibition
	Significant baseline differences:(p = 0.022)
IG(M±SD): 9.2±6.77 CG(M±SD): 5.08±5.47
	Adjusted effects for SMD 0.705 (previous biased effect: 1.375)
	Adjustment of the CG mean (original: 9.67; adjusted: 6.18)

	Goldfield et al., 2016 [26]
	TPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 148.8±5.3 CG(M±SD): 162.9±4.9
	Adjusted effects for SMD 4.295 (previous biased effect: 1.53)
	Adjustment of the CG mean (original: 159.8; adjusted: 144.6)

	
	MVPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 29.9±2.2 CG(M±SD): 35.3±1.7
	Adjusted effects for SMD 3.272 (previous biased effect: 0.51)
	Adjustment of the CG mean (original: 40.6; adjusted: 34.67)

	Hacke et al., 2019 [27]
	TPA
	Significant baseline differences:(p = 0.041)
IG(M±SD): 54.4±82.3 CG(M±SD): 116.3±184.5
	Adjusted effects for SMD -0.093 (previous biased effect: -0.592)
	Adjustment of the CG mean (original: 106.9; adjusted: 61.1)

	
	Agility
	Significant baseline differences:(p < 0.001)
IG(M±SD): 6.2±0.9 CG(M±SD): 5.5±0.6
	Adjusted effects for SMD 0.672 (previous biased effect: -0.316)
	Adjustment of the CG mean (original: 5.6; adjusted: 4.97)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.033)
IG(M±SD): 12.5±4.8 CG(M±SD): 14.4±4.7
	Adjusted effects for SMD -0.152 (previous biased effect: -0.55)
	Adjustment of the CG mean (original: 19.5; adjusted: 17.19)

	
	Total MS Score
	Significant baseline differences:(p = 0.001)
IG(M±SD): -0.1±0.8 CG(M±SD): 0.3±0.5
	Adjusted effects for SMD 0.067 (previous biased effect: -0.49)
	Adjustment of the CG mean (original: 0.3; adjusted: -0.052)

	Johnson et al., 2019 [28]
	GMS
	Significant baseline differences:(p = 0.022)
IG(M±SD): 17.3±9.1 CG(M±SD): 20.2±7.8
	Adjusted effects for SMD 1.032 (previous biased effect: 0.692)
	Adjustment of the CG mean (original: 28.9; adjusted: 26.54)

	Klein et al., 2010 [29]
	Lower Limb Strength
	Significant baseline differences:(p = 0.001)
IG(M±SD): 22.8±8.5 CG(M±SD): 20.5±9.1
	Adjusted effects for SMD 0.002 (previous biased effect: 0.26)
	Adjustment of the CG mean (original: 24.7; adjusted: 27.28)

	
	Flexibility
	Significant baseline differences:(p < 0.001)
IG(M±SD): 1.7±4.9 CG(M±SD): 4.2±4.5
	Adjusted effects for SMD 0.35 (previous biased effect: -0.18)
	Adjustment of the CG mean (original: 3.3; adjusted: 0.6)

	Lee et al., 2020 [30]
	Step Counts
	Significant baseline differences:(p < 0.001)
IG(M±SD): 3139.3±751.71 CG(M±SD): 1677±1013.7
	Adjusted effects for SMD -0.136 (previous biased effect: 1.49)
	Adjustment of the CG mean (original: 1462.6; adjusted: 3337)

	
	Emotional Competence
	Significant baseline differences:(p = 0.026)
IG(M±SD): 4±0.68 CG(M±SD): 4.5±0.72
	Adjusted effects for SMD 1.118 (previous biased effect: 0.405)
	Adjustment of the CG mean (original: 4.5; adjusted: 4.15)

	Lobo & Winsler, 2006 [31]
	Total Score of Social Competence
	Significant baseline differences:(p = 0.029)
IG(M±SD): 103.29±38.95 CG(M±SD): 130.16±35.94
	Adjusted effects for SMD 0.961 (previous biased effect: 0.247)
	Adjustment of the CG mean (original: 132.21; adjusted: 111.16)

	Madić et al., 2018 [32]
	Flexibility
	Significant baseline differences:(p = 0.004)
IG(M±SD): 40.23±7.01 CG(M±SD): 34.38±7.69
	Adjusted effects for SMD 0.025 (previous biased effect: 0.82)
	Adjustment of the CG mean (original: 36.19; adjusted: 42.34)

	Martin et al., 2009 [33]
	GMS
	Significant baseline differences:(p = 0.024)
IG(M±SD): 22.06±8.01 CG(M±SD): 27.89±10.06
	Adjusted effects for SMD 0.538 (previous biased effect: -0.127)
	Adjustment of the CG mean (original: 32.9; adjusted: 27.88)

	Martínez-Vizcaíno et al., 2020 [34]
	Cardiorespiratory Fitness
	Significant baseline differences:(p = 0.001)
IG(M±SD): 49.43±4.97 CG(M±SD): 48.07±5.91
	Adjusted effects for SMD -0.204 (previous biased effect: 0.042)
	Adjustment of the CG mean (original: 49.21; adjusted: 50.74)

	Mavilidi et al., 2015 [35]
	Memory
	Significant baseline differences:(p = 0.001)
IG(M±SD): 0.98±0.81 CG(M±SD): 0.31±0.62
	Adjusted effects for SMD 0.048 (previous biased effect: 0.966)
	Adjustment of the CG mean (original: 1.19; adjusted: 2.56)

	
	Memory
	Significant baseline differences:(p = 0.002)
IG(M±SD): 1.81±1.38 CG(M±SD): 0.71±1.15
	Adjusted effects for SMD 0.174 (previous biased effect: 1.033)
	Adjustment of the CG mean (original: 3.15; adjusted: 5.2)

	Mulvey et al., 2018 [36]
	Total EF Score
	Significant baseline differences:(p = 0.009)
IG(M±SD): 12.31±1.45 CG(M±SD): 13.04±1.36
	Adjusted effects for SMD 3.243 (previous biased effect: 2.72)
	Adjustment of the CG mean (original: 14.88; adjusted: 14.08)

	
	Total GMS Score
	Significant baseline differences:(p < 0.001)
IG(M±SD): 38.21±1.38 CG(M±SD): 36.673±1.38
	Adjusted effects for SMD 8.717 (previous biased effect: 9.83)
	Adjustment of the CG mean (original: 42.68; adjusted: 44.46)

	Nagpal et al., 2021 [37]
	Global Physical Performance
	Significant baseline differences:(p = 0.047)
IG(M±SD): 90.7±12.5 CG(M±SD): 93.5±7.3
	Adjusted effects for SMD 0.283 (previous biased effect: 0.04)
	Adjustment of the CG mean (original: 91.2; adjusted: 89.28)

	Navarro-Patón et al., 2021 [38]
	GMS
	Significant baseline differences:(p = 0.006)
IG(M±SD): 7.94±2.92 CG(M±SD): 6.6±3.03
	Adjusted effects for SMD 0.391 (previous biased effect: 0.84)
	Adjustment of the CG mean (original: 7.89; adjusted: 8.96)

	Navarro-Patón et al., 2024 [39]
	Fine MS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 23.11±6.79 CG(M±SD): 29.15±5.81
	Adjusted effects for SMD 0.668 (previous biased effect: -0.3)
	Adjustment of the CG mean (original: 27.1; adjusted: 20.38)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.003)
IG(M±SD): 29.93±5.36 CG(M±SD): 33.25±5.11
	Adjusted effects for SMD 0.373 (previous biased effect: -0.26)
	Adjustment of the CG mean (original: 34.17; adjusted: 31.42)

	
	Total MS Score
	Significant baseline differences:(p = 0.006)
IG(M±SD): 71±12.63 CG(M±SD): 79.97±11.09
	Adjusted effects for SMD 0.539 (previous biased effect: -0.23)
	Adjustment of the CG mean (original: 78.76; adjusted: 69.78)

	Okely et al., 2020 [40]
	TPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 15.34±0.32 CG(M±SD): 15.24±0.34
	Adjusted effects for SMD -0.331 (previous biased effect: -0.464)
	Adjustment of the CG mean (original: 16.62; adjusted: 16.57)

	
	MVPA
	Significant baseline differences:(p = 0.001)
IG(M±SD): 7.74±0.21 CG(M±SD): 7.68±0.23
	Adjusted effects for SMD -0.317 (previous biased effect: -0.044)
	Adjustment of the CG mean (original: 8.42; adjusted: 8.48)

	Ozturk & Unver, 2022 [41]
	Coordination & Balance
	Significant baseline differences:(p < 0.001)
IG(M±SD): 12.61±4.1 CG(M±SD): 19.2±7.43
	Adjusted effects for SMD 0.771 (previous biased effect: 1.89)
	Adjustment of the CG mean (original: 9.97; adjusted: 16.24)

	
	Flexibility
	Significant baseline differences:(p = 0.048)
IG(M±SD): 9.23±3.9 CG(M±SD): 6.8±5.8
	Adjusted effects for SMD -0.012 (previous biased effect: 0.47)
	Adjustment of the CG mean (original: 6.57; adjusted: 9.23)

	
	Upper Limb Strength
	Significant baseline differences:(p = 0.003)
IG(M±SD): 3.19±2.2 CG(M±SD): 1.71±1.45
	Adjusted effects for SMD -0.059 (previous biased effect: 0.74)
	Adjustment of the CG mean (original: 1.37; adjusted: 3.27)

	
	Agility
	Significant baseline differences:(p = 0.024)
IG(M±SD): 29.68±3.51 CG(M±SD): 31.68±3.5
	Adjusted effects for SMD -0.446 (previous biased effect: 0.12)
	Adjustment of the CG mean (original: 27.77; adjusted: 29.06)

	Ozyurek et al., 2015 [42]
	Interpersonal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 39.47±11.19 CG(M±SD): 54.47±9.1
	Adjusted effects for SMD 0.684 (previous biased effect: -0.787)
	Adjustment of the CG mean (original: 58.47; adjusted: 46.99)

	
	Interpersonal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 34.8±10.27 CG(M±SD): 54.71±7.74
	Adjusted effects for SMD 1.117 (previous biased effect: -1.073)
	Adjustment of the CG mean (original: 54.33; adjusted: 41.98)

	
	Interpersonal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 37.52±9.55 CG(M±SD): 59.47±9.6
	Adjusted effects for SMD 1.415 (previous biased effect: -0.878)
	Adjustment of the CG mean (original: 63.81; adjusted: 45.5)

	
	Emotional Competence
	Significant baseline differences:(p < 0.001)
IG(M±SD): 24.19±8.35 CG(M±SD): 53.57±8.95
	Adjusted effects for SMD 2.416 (previous biased effect: -0.978)
	Adjustment of the CG mean (original: 58.76; adjusted: 25.55)

	
	Total Score of Social Competence
	Significant baseline differences:(p < 0.001)
IG(M±SD): 34±9.63 CG(M±SD): 55.55±8.74
	Adjusted effects for SMD 1.91 (previous biased effect: -0.434)
	Adjustment of the CG mean (original: 55.55; adjusted: 34.48)

	Piek et al., 2013 [43]
	Total MS Score
	Significant baseline differences:(p < 0.001)
IG(M±SD): 51.57±9.11 CG(M±SD): 54.43±8.77
	Adjusted effects for SMD 0.226 (previous biased effect: -0.094)
	Adjustment of the CG mean (original: 54.55; adjusted: 51.76)

	Popović et al., 2020 [44]
	Cardiorespiratory Fitness
	Significant baseline differences:(p < 0.001)
IG(M±SD): 26.82±6.81 CG(M±SD): 17.67±6.29
	Adjusted effects for SMD -0.429 (previous biased effect: 0.97)
	Adjustment of the CG mean (original: 22.08; adjusted: 33.85)

	
	Upper Limb Strength
	Significant baseline differences:(p = 0.018)
IG(M±SD): 4.75±1.08 CG(M±SD): 4.05±1.38
	Adjusted effects for SMD -0.358 (previous biased effect: 0.21)
	Adjustment of the CG mean (original: 4.81; adjusted: 5.54)

	
	Upper Limb Strength
	Significant baseline differences:(p = 0.024)
IG(M±SD): 241.86±51.23 CG(M±SD): 216.41±43.19
	Adjusted effects for SMD -0.247 (previous biased effect: 0.29)
	Adjustment of the CG mean (original: 242.31; adjusted: 267)

	
	Upper Limb Strength
	Significant baseline differences:(p = 0.022)
IG(M±SD): 17.47±18.4 CG(M±SD): 9.29±10.59
	Adjusted effects for SMD 0.655 (previous biased effect: 1.2)
	Adjustment of the CG mean (original: 5.7; adjusted: 15.19)

	
	Agility
	Significant baseline differences:(p < 0.001)
IG(M±SD): 5.03±0.48 CG(M±SD): 5.45±0.46
	Adjusted effects for SMD 0.230 (previous biased effect: 1.12)
	Adjustment of the CG mean (original: 4.84; adjusted: 5.2)

	
	Agility
	Significant baseline differences:(p < 0.001)
IG(M±SD): 17.01±1.21 CG(M±SD): 15.55±1.09
	Adjusted effects for SMD 0.984 (previous biased effect: -0.29)
	Adjustment of the CG mean (original: 15.18; adjusted: 13.72)

	Ramah, 2014 [45]
	Spatial Skills
	Significant baseline differences:(p = 0.000)
IG(M±SD): 5.08±0.11 CG(M±SD): 6.01±0.22
	Adjusted effects for SMD 7.308 (previous biased effect: 1.387)
	Adjustment of the CG mean (original: 6.07; adjusted: 3.47)

	Razak et al., 2018 [46]
	MVPA
	Significant baseline differences:(p = 0.001)
IG(M±SD): 58.53±21.19 CG(M±SD): 51.72±17.39
	Adjusted effects for SMD -0.002 (previous biased effect: 0.355)
	Adjustment of the CG mean (original: 52.21; adjusted: 58.74)

	
	TPA
	Significant baseline differences:(p = 0.007)
IG(M±SD): 113.49±32.19 CG(M±SD): 104.99±26.77
	Adjusted effects for SMD -0.01 (previous biased effect: 0.281)
	Adjustment of the CG mean (original: 106.63; adjusted: 114.85)

	Reilly et al., 2006 [47]
	TPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 732±163 CG(M±SD): 809±209
	Adjusted effects for SMD -0.04 (previous biased effect: -0.45)
	Adjustment of the CG mean (original: 899; adjusted: 817)

	Robinson et al., 2016 [48]
	Self-Regulation/Control
	Significant baseline differences:(p = 0.038)
IG(M±SD): 3.8±0.38 CG(M±SD): 3.57±0.66
	Adjusted effects for SMD 0.34 (previous biased effect: 0.79)
	Adjustment of the CG mean (original: 3.08; adjusted: 3.48)

	Rocha et al., 2017 [49]
	Total GMS Score
	Significant baseline differences:(p = 0.001)
IG(M±SD): 117.45±11.6 CG(M±SD): 98.36±11.33
	Adjusted effects for SMD 2.902 (previous biased effect: 4.567)
	Adjustment of the CG mean (original: 99.18; adjusted: 115.79)

	Sánchez-López et al., 2019 [50]
	Logic Skills
	Significant baseline differences:(p = 0.023)
IG(M±SD): 11.17±8.38 CG(M±SD): 8.68±7.17
	Adjusted effects for SMD 0.866 (previous biased effect: 1.193)
	Adjustment of the CG mean (original: 2.6; adjusted: 4.95)

	
	Verbal Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 5.33±4.26 CG(M±SD): 0.81±6.47
	Adjusted effects for SMD 0.43 (previous biased effect: 1.208)
	Adjustment of the CG mean (original: 0.77; adjusted: 3.71)

	
	Other Cognitive Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 11.94±8.97 CG(M±SD): 7.61±7.73
	Adjusted effects for SMD 0.499 (previous biased effect: 1.029)
	Adjustment of the CG mean (original: 3.96; adjusted: 8.07)

	
	Spatial Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 6.41±7.28 CG(M±SD): 2.76±6.81
	Adjusted effects for SMD 0.576 (previous biased effect: 1.099)
	Adjustment of the CG mean (original: -1.44; adjusted: 2.29)

	
	Other Cognitive Skills
	Significant baseline differences:(p < 0.001)
IG(M±SD): 23.68±15.38 CG(M±SD): 11.18±13.9
	Adjusted effects for SMD 0.681 (previous biased effect: 1.548)
	Adjustment of the CG mean (original: 3.29; adjusted: 14.71)

	Schmidt et al., 2020 [51]
	Inhibitory Control/Inhibition
	Significant baseline differences:(p = 0.007)
IG(M±SD): 2503±1251 CG(M±SD): 1913±972
	Adjusted effects for SMD -0.245 (previous biased effect: -0.766)
	Adjustment of the CG mean (original: 2131; adjusted: 1722)

	Shi et al., 2024 [52]
	Total GMS Score
	Significant baseline differences:(p = 0.049)
IG(M±SD): 61.68±0.69 CG(M±SD): 62.14±0.99
	Adjusted effects for SMD 18.218 (previous biased effect: 17.68)
	Adjustment of the CG mean (original: 65.14; adjusted: 64.73)

	
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 32.11±0.4 CG(M±SD): 32.75±0.66
	Adjusted effects for SMD 7.091 (previous biased effect: 5.92)
	Adjustment of the CG mean (original: 34.29; adjusted: 33.63)

	
	Flexibility
	Significant baseline differences:(p = 0.001)
IG(M±SD): 9.26±0.88 CG(M±SD): 9.9±0.46
	Adjusted effects for SMD 5.143 (previous biased effect: 4.23)
	Adjustment of the CG mean (original: 10.43; adjusted: 10.06)

	
	Lower Limb Strength
	Significant baseline differences:(p = 0.009)
IG(M±SD): 9.41±0.51 CG(M±SD): 9.82±0.61
	Adjusted effects for SMD 1.519 (previous biased effect: 2.25)
	Adjustment of the CG mean (original: 8.15; adjusted: 8.4)

	Shoval et al., 2018 [53]
	Logic Skills
	Significant baseline differences:(p = 0.015)
IG(M±SD): 24.81±22.63 CG(M±SD): 39.11±32.46
	Adjusted effects for SMD 0.507 (previous biased effect: -0.012)
	Adjustment of the CG mean (original: 37.78; adjusted: 22.04)

	St. Laurent et al., 2018 [54]
	Reaction
	Significant baseline differences:(p < 0.001)
IG(M±SD): 11.6±1.8 CG(M±SD): 15.2±1.9
	Adjusted effects for SMD 1.371 (previous biased effect: -0.574)
	Adjustment of the CG mean (original: 20.2; adjusted: 3.94)

	
	Reaction
	Significant baseline differences:(p < 0.001)
IG(M±SD): 29.91±12.87 CG(M±SD): 32±6.02
	Adjusted effects for SMD -0.23 (previous biased effect: -0.438)
	Adjustment of the CG mean (original: 28.9; adjusted: 26.39)

	Stupar et al., 2017 [55]
	Coordination & Balance
	Significant baseline differences:(p < 0.001)
IG(M±SD): 13.3±0.25 CG(M±SD): 14.9±0.35
	Adjusted effects for SMD 6.757 (previous biased effect: 1.47)
	Adjustment of the CG mean (original: 16; adjusted: 14.196)

	
	Lower Limb Strength
	Significant baseline differences:(p < 0.001)
IG(M±SD): 102.6±1.68 CG(M±SD): 98.1±2.4
	Adjusted effects for SMD 3.984 (previous biased effect: 6.17)
	Adjustment of the CG mean (original: 103.9; adjusted: 108.26)

	
	Upper Limb Strength
	Significant baseline differences:(p < 0.001)
IG(M±SD): 19.6±0.69 CG(M±SD): 18±0.86
	Adjusted effects for SMD 2.321 (previous biased effect: 4.38)
	Adjustment of the CG mean (original: 17.2; adjusted: 18.66)

	Sun et al., 2022 [56]
	Self-Regulation/Control
	Significant baseline differences:(p = 0.023)
IG(M±SD): 2.485±1.302 CG(M±SD): 2.757±0.983
	Adjusted effects for SMD 0.34 (previous biased effect: -0.292)
	Adjustment of the CG mean (original: 2.811; adjusted: 2.57)

	
	Self-Regulation/Control
	Significant baseline differences:(p < 0.001)
IG(M±SD): 1.576±1.146 CG(M±SD): 1.162±1.143
	Adjusted effects for SMD -0.121 (previous biased effect: 0.24)
	Adjustment of the CG mean (original: 1.432; adjusted: 1.74)

	Tortella et al., 2016 [57]
	Coordination & Balance
	Significant baseline differences:(p = 0.005)
IG(M±SD): 12.46±6.42 CG(M±SD): 14.47±2.8
	Adjusted effects for SMD 1.049 (previous biased effect: 0.668)
	Adjustment of the CG mean (original: 17.15; adjusted: 15.25)

	
	Fine MS
	Significant baseline differences:(p = 0.013)
IG(M±SD): 22.79±4.43 CG(M±SD): 21.41±2.79
	Adjusted effects for SMD 0.43 (previous biased effect: 0.04)
	Adjustment of the CG mean (original: 22.18; adjusted: 20.25)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.006)
IG(M±SD): 35.12±23.57 CG(M±SD): 27.22±14
	Adjusted effects for SMD 1.743 (previous biased effect: 1.314)
	Adjustment of the CG mean (original: 24.19; adjusted: 6)

	Tortella et al., 2022 [58]
	Total MS Score
	Significant baseline differences:(p = 0.013)
IG(M±SD): 149.66±44.94 CG(M±SD):125.11±46.51
	Adjusted effects for SMD -0.578 (previous biased effect: -0.04)
	Adjustment of the CG mean (original: 154.33; adjusted: 176.87)

	
	Total MS Score
	Significant baseline differences:(p = 0.015)
IG(M±SD): 149.88±40.42 CG(M±SD):125.11±46.51
	Adjusted effects for SMD -0.614 (previous biased effect: -0.04)
	Adjustment of the CG mean (original: 154.33; adjusted: 172.43)

	Tucker et al., 2017 [59]
	MVPA
	Significant baseline differences:(p = 0.02)
IG(M±SD): 5.38±2.12 CG(M±SD): 5.96±2.32
	Adjusted effects for SMD 0.537 (previous biased effect: 0.27)
	Adjustment of the CG mean (original: 6.33; adjusted: 5.64)

	Vazou & Mavilidi, 2021 [60]
	Self-Regulation/Control
	Significant baseline differences:(p = 0.009)
IG(M±SD): 2.49±0.61 CG(M±SD): 2.67±0.49
	Adjusted effects for SMD 0.06 (previous biased effect: -0.27)
	Adjustment of the CG mean (original: 2.66; adjusted: 2.476)

	Veldman et al., 2017 [61]
	GMS
	Significant baseline differences:(p = 0.022)
IG(M±SD): 0.11±0.38 CG(M±SD): 0.94±1.29
	Adjusted effects for SMD 2.487 (previous biased effect: 1.399)
	Adjustment of the CG mean (original: 0.94; adjusted: -1.64)

	Wadsworth et al., 2017 [62]
	MVPA
	Significant baseline differences:(p < 0.001)
IG(M±SD): 19.58±1.68 CG(M±SD): 3.25±1.4
	Adjusted effects for SMD 0.466 (previous biased effect: 11.55)
	Adjustment of the CG mean (original: 4.97; adjusted: 28.03)

	Wasenius et al., 2018 [63]
	Total GMS Score
	Significant baseline differences:(p < 0.001)
IG(M±SD): 94.5±1.9 CG(M±SD): 99.4±2
	Adjusted effects for SMD 1.296 (previous biased effect: -1.23)
	Adjustment of the CG mean (original: 104.2; adjusted: 100.71)

	
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 20.6±2.1 CG(M±SD): 25.1±1.3
	Adjusted effects for SMD 1.116 (previous biased effect: -1.3)
	Adjustment of the CG mean (original: 31.9; adjusted: 27.88)

	
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 15.7±0.6 CG(M±SD): 16.8±1.3
	Adjusted effects for SMD 0.404 (previous biased effect: -0.76)
	Adjustment of the CG mean (original: 20.3; adjusted: 19.38)

	
	Total GMS Score
	Significant baseline differences:(p < 0.001)
IG(M±SD): 94.4±1.8 CG(M±SD): 99.4±2
	Adjusted effects for SMD 2.019 (previous biased effect: -0.61)
	Adjustment of the CG mean (original: 104.2; adjusted: 99.43)

	
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 18.6±1.8 CG(M±SD): 25.1±1.3
	Adjusted effects for SMD 1.693 (previous biased effect: -2.11)
	Adjustment of the CG mean (original: 31.9; adjusted: 24.98)

	
	GMS
	Significant baseline differences:(p < 0.001)
IG(M±SD): 15.5±0.7 CG(M±SD): 16.8±1.3
	Adjusted effects for SMD -0.021 (previous biased effect: -1.26)
	Adjustment of the CG mean (original: 20.3; adjusted: 18.92)

	Wick et al., 2021 [64]
	Lower Limb Strength
	Significant baseline differences:(p < 0.001)
IG(M±SD): 73.8±15.6 CG(M±SD): 93.0±17.2
	Adjusted effects for SMD 1.063 (previous biased effect: -0.12)
	Adjustment of the CG mean (original: 87.8; adjusted: 68.7)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.003)
IG(M±SD): 10.1±8.1 CG(M±SD): 17.2±8.2
	Adjusted effects for SMD 0.281 (previous biased effect: -0.59)
	Adjustment of the CG mean (original: 19.1; adjusted: 11.13)

	
	Coordination & Balance
	Significant baseline differences:(p = 0.012)
IG(M±SD): 11.6±7.0 CG(M±SD): 16.7±7.1
	Adjusted effects for SMD -0.097 (previous biased effect: -0.82)
	Adjustment of the CG mean (original: 18.1; adjusted: 13.07)

	Wolfenden et al., 2019 [65]
	MVPA
	Significant baseline differences:(p = 0.003)
IG(M±SD): 62.23±22.12 CG(M±SD): 53.14±20.71
	Adjusted effects for SMD 0.12 (previous biased effect: 0.544)
	Adjustment of the CG mean (original: 47.32; adjusted: 55.9)

	
	TPA
	Significant baseline differences:(p = 0.003)
IG(M±SD): 123.52±32.95 CG(M±SD): 109.39±33.35
	Adjusted effects for SMD 0.135 (previous biased effect: 0.561)
	Adjustment of the CG mean (original: 99.99; adjusted: 113.56)

	
	Cognitive Flexibility/Shifting
	Significant baseline differences:(p = 0.029)
IG(M±SD): 5.95±3.61 CG(M±SD): 6.96±2.95
	Adjusted effects for SMD 0.276 (previous biased effect: -0.031)
	Adjustment of the CG mean (original: 7.43; adjusted: 7.23)

	Yanovich & Bar-Shalom, 2022 [66]
	Coordination & Balance
	Significant baseline differences:(p = 0.023)
IG(M±SD): 2.6±1.5 CG(M±SD): 2.0±1.0
	Adjusted effects for SMD 0.242 (previous biased effect: 0.71)
	Adjustment of the CG mean (original: 2.9; adjusted: 3.56)

	Yoshizawa et al., 1990 [67]
	Agility
	Significant baseline differences:(p < 0.001)
IG(M±SD): 190.0±12.9 CG(M±SD): 160.0±10.7
	Adjusted effects for SMD 0.307 (previous biased effect: 2.77)
	Adjustment of the CG mean (original: 165.7; adjusted: 200.65)

	Zach et al., 2015 [68]
	Attention
	Significant baseline differences:(p < 0.001)
IG(M±SD): 38.36±2.1 CG(M±SD): 48.7±7.29
	Adjusted effects for SMD -0.112 (previous biased effect: 0.05)
	Adjustment of the CG mean (original: 48.35; adjusted: 38.65)

	Zhang et al., 2020 [69]
	Inhibitory Control/Inhibition
	Significant baseline differences:(p < 0.001)
IG(M±SD): 0.96±0.04 CG(M±SD): 0.94±0.13
	Adjusted effects for SMD -0.059 (previous biased effect: 0.15)
	Adjustment of the CG mean (original: 0.95; adjusted: 0.964)


Effect Sizes were computed via Psychometrica – Operation 3 for Pre-Post-Control Designs. SMD standardized mean difference, M Mean, SD standard deviation, MVPA Moderate-to-Vigorous Physical Activity, TPA Total Physical Activity,  GMS Gross Motor Skills, Fine MS Fine Motor Skills.

Table S3. Characteristics of the Studies
	No.
	Ref (year), country
	Sample size Int/Con
	Gender M/F
	Age M±SD
	Type of child
	Type of Intervention
	Intervention activities
	Type of Control
	Facilitator(s)
	St. (1)/Unst.(2)
	Intervention exposure
	Outcome(s)
	PL domain(s)
	Follow-up
	Main findings
	If from previous review

	Randomized controlled trials (N=43)
	

	1
	Alhassan & Robinson (2007), America [70]
	18/15
	20/12
	3.7±0.5
	DDC
	PA
	Added two daily 30-minute outdoor free play sessions weekly.
	regular curriculum
	Preschool Teachers
	2
	60 min/session, 2 sessions/week, 12 weeks in total
	PA
	Behavioural
	no
	Increased outdoor free play did not elevate preschoolers’ physical activity levels.
	No

	2
	Alpert et al. (1990), America [71]
	12/12
	NR
	3.67±NR
	TDC
	aerobic exercise
	Performed daily 30-minute aerobic exercise classes for 8 weeks.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 8 weeks in total
	Agility, Health Knowledge, Self-Esteem, GMS
	Physical, Cognitive, Affective
	no
	Aerobic exercise improved agility, self-esteem, and reduced heart rate workloads.
	Yes, from [72]

	3
	Anna et al. (2016), Greece [73]
	15/15
	16/14
	4.1±0.5
	TDC
	mixed (Psycho+motor)
	Joined psychomotor program integrating rhythm, drama, and team games.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 2 sessions/week, 8 weeks in total
	Motor Proficiency, Self-Perceptions
	Physical, Affective
	no
	Motor performance improved in experimental group; self-perceptions remained unchanged.
	Yes, from [74]

	4
	Costa et al. (2015a), Portugal [15]
	81/81
	49/46
	3 to 5 years, NS
	TDC
	mixed (Psycho+motor)
	Completed structured 24-week psychomotor-focused PE curriculum.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 24 weeks in total
	Coordination and Balance, Body Schema, Laterality, Spatial Organization, Temporal Organization
	Physical
	no
	Psychomotor growth was higher in experimental group with no gender differences.
	No

	5
	Costa et al. (2015b), Portugal [16]
	47/48
	49/46
	3 years, NS
	TDC
	PE
	Repeated structured 24-week PE plan targeting psychomotor abilities.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 24 weeks in total
	Coordination and Balance, Body Schema, Laterality, Spatial Organization, Temporal Organization
	Physical
	no
	Psychomotor growth was higher in experimental group with no gender differences.
	No

	6
	Derri et al. (2001), Greece [17]
	35/33
	35/33
	5.43±0.55
	TDC
	mixed (music+FMS)
	Incorporated Orff/Dalcroze rhythmic education principles into movement.
	free play
	External teachers/coaches/researchers
	1
	35-40 min/session, 2 sessions/week, 10 weeks in total
	Running, Galloping, Hopping, Horizontal Jump, Sliding, Leaping, Skipping
	Physical
	no
	Experimental group surpassed control in galloping, leaping, jumping, and skipping.
	Yes, from [75]

	7
	Donath et al. (2014), Switzerland [19]
	107/107
	128/86
	5.5±0.6
	TDC
	PA
	Used KIDZ-Box® cards for agility, balance, and endurance training.
	no intervention
	Preschool Teachers
	1
	15 min/session, 5 sessions/week, 28 weeks in total
	Agility, Jumping Performance, Dynamic Balance
	Physical
	no
	Agility improvements linked to intervention; balance gains were insignificant.
	No

	8
	Elbasuony Elbanna et al. (2023), Egypt [76]
	15/15
	13/17
	4.99±0.67
	TDC
	brain gym
	Implemented Brain Gym exercises for cognitive-physical integration.
	regular curriculum
	External teachers/coaches/researchers
	1
	15-30 min/session, 3 sessions/week, 8 weeks in total
	Balance
	Physical
	no
	Brain Gym exercises showed no significant balance benefits in preschoolers.
	No

	9
	Ellis et al. (2019), Australia [77]
	29/29
	15/14
	4.7±0.5
	TDC
	PA
	Reduced sitting time by 25% through standing activity substitution.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	150 min/session, 1 session/week, 1 week in total
	Inhibition, Working Memory, Task Shifting, Change Minutes in MVPA
	Cognitive, Behavioural
	no
	Reduced sitting time showed no significant EF or musculoskeletal health benefits.
	Yes, from [78]

	10
	Fischer et al. (2011), Germany [79]
	22/22
	13/9
	5±0.83
	TDC
	mixed (Sensori-motor spatial training)
	Practiced sensori-motor spatial training via digital dance mat tasks.
	tick on the PC
	External teachers/coaches/researchers
	1
	10 to 15 min/session, 2 sessions/week, 3 weeks in total
	Spatial Position of Estimates, Mental Number Line Representation
	Cognitive
	no
	Spatial-numerical training improved math skills via mental number line enhancement.
	Yes, from [80]

	11
	Frischen et al. (2019), Germany [22]
	33/30
	38/57
	5.7±0.3
	TDC
	music
	Practiced 20-minute sound discrimination and vocal exercises weekly.
	sport training
	External teachers/coaches/researchers
	1
	20 min/session, 3 sessions/week, 20 weeks in total
	Inhibition
	Cognitive
	no
	Rhythm group showed significant inhibition gains versus sports control group.
	Yes, from [81]

	12
	Fu et al. (2022), China [23]
	51/50
	51/50
	5-6 years, NS
	TDC
	MS
	Participated in functional training program based on motor skills.
	regular curriculum
	Preschool Teachers
	1
	40-50 min/session, once at week 1-8, twice at week 9-12, 12 weeks in total
	Gross Motor, Standing Long Jump, Balance Beam Walking, Tennis Throwing, Sit and Reach, 10m Shuttle Run, Double Leg Timed Hop Test, Vestibular Function, Tactile Defensiveness, Proprioception, Learning Ability
	Physical, Cognitive
	no
	12-week motor-focused functional training enhanced gross motor skills and physical fitness.
	No

	13
	Gao et al. (2019a), America [24]
	18/14
	16/16
	4.72±0.73
	TDC
	active video game
	Used LeapTV exergaming system for home-based educational physical activities.
	no intervention
	parents
	1
	30 min/session, 5 sessions/week, 12 weeks in total
	Energy Expenditure, Cardiorespiratory Fitness, Cognitive Flexibility
	Physical, Cognitive
	no
	Cognitive flexibility improved with time-group interaction, but energy expenditure remained unchanged.
	No

	14
	Gu et al. (2021), China [82]
	52/52
	50/54
	4.6±0.74
	TDC
	table tennis
	Completed 12-week table tennis program three times weekly.
	no intervention
	External teachers/coaches/researchers
	1
	50 min/session, 3 sessions/week, 12 weeks in total
	Total GMS Score Male, Total GMS Score Female
	Physical
	no
	Intervention group demonstrated significant gains across multiple motor skill subtests.
	No

	15
	Hamilton & Liu (2018), America [83]
	74/75
	75/74
	4.6±0.28
	DDC
	mixed (GMS+Fine MS)
	Received 800 minutes of motor skills instruction targeting gross and Fine motor development.
	play-based lessons
	External teachers/coaches/researchers
	1
	50 min/session, 1 session/week, 16 weeks in total
	Stationary Subtest, Visual-Motor Subtest, GMS Score, Total MS
	Physical
	no
	Significant improvements in stationary and visual-motor skills post 16-week intervention.
	No

	16
	Hao et al. (2023), China [84]
	31/32
	63/63
	4.26±0.41
	TDC
	Functional physical training
	Joined functional physical training intervention targeting movement proficiency.
	no intervention
	Preschool teachers and External teachers/coaches/researchers
	1
	40 min/session, 3 sessions/week, 18 weeks in total
	Standing Long Jump, Sit-and-Reach, Continuous Jump on Both Feet, 10-Meter Shuttle Run, Balance Beam Walk, Tennis Ball Throw, Simple Reaction Time, Attention, Spatial Location Memory Breadth
	Physical, Cognitive
	no
	Mixed improvements: some groups enhanced fitness, reaction time, and cognitive metrics.
	No

	17
	Hashemi et al. (2012), Iran [85]
	30/30
	30/30
	3 to 6 years, NS
	TDC
	gymnastics
	Completed gymnastics program with basic skills and warm-ups.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 12 weeks in total
	Social Cooperation, Social Interaction, Social Independence, Social Skills Total
	Social
	no
	Gymnastics intervention enhanced social skills in experimental group per parent reports.
	Yes, from [74]

	18
	Hu et al. (2020), China [86]
	52/56
	135/154
	3 years, NS
	TDC
	mixed (rhythmic + PA)
	Engaged in Novel Rhythmic Physical Activities intervention program.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 24 weeks in total
	Locomotor, Object Control, Total Score, Envelope Area of a Single Foot with Eyes Open (Static Balance), Dynamic Balance
	Physical
	no
	Novel Rhythmic Physical Activities enhanced fundamental motor skills versus traditional.
	No

	19
	Hudson et al. (2021), America [87]
	27/26
	31/22
	4.3±0.6
	DDC
	mixed (cognitively engaging + MS)
	Joined cognitively challenging motor skills intervention program.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 8 weeks in total
	Motor Competence, EF Composite, Inhibitory Control Composite, Working Memory Composite, Numeracy Skill
	Physical, Cognitive
	no
	Treatment group improved motor skills, executive function, and numeracy significantly.
	Yes, from [78]

	20
	Jarraya et al. (2019), Tunisia [88]
	15/15
	17/28
	5.2±0.4
	TDC
	yoga
	Attended 24 Hatha yoga sessions for mind-body integration.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 12 weeks in total
	Score of Visual Attention (Attention and EF), Score of Visuomotor Precision A (Sensorimotor Function), Score of Visuomotor Precision B (Sensorimotor Function)
	Cognitive
	no
	Yoga improved visuomotor tasks and attention; PE reduced hyperactivity Behaviours.
	Yes, from [80]

	21
	Johnson et al. (2023), America [89]
	16/16
	12/20
	4.4±NR
	TDC
	FMS
	Engaged in mastery climate intervention for fundamental motor skill development.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 36 weeks in total
	Locomotor, Ball Skill
	Physical
	no
	Both groups improved locomotor skills, but intervention group progressed faster.
	No

	22
	Jones et al. (2016), Australia [90]
	77/73
	85/65
	4±0.61
	TDC
	GMS
	Attended structured/unstructured educator-led physical activities with professional development.
	regular curriculum
	Preschool Teachers
	1
	20 min/session, 3 sessions/week, 24 weeks in total
	Total Score of GMS, Total PA, MVPA
	Physical, Behavioural
	no
	No significant differences found, but intervention favored motor skills and activity outcomes.
	No

	23
	Latorre-Román et al. (2018), Spain [91]
	56/55
	60/51
	4.44±0.55
	TDC
	mixed (aerobic & GMS)
	Performed thrice-weekly 30-minute classroom aerobic games for 10 weeks.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 10 weeks in total
	Endurance, Strength, Speed, Balance
	Physical
	no
	Experimental group outperformed in horizontal jump, sprint, and endurance metrics.
	No

	24
	Lemos et al. (2012), Brazil [92]
	25/25
	29/21
	5.3±0.4
	TDC
	PE
	Attended weekly cooperative games and motor skill PE sessions.
	free play
	External teachers/coaches/researchers
	1
	50 min/session, 1 session/week, an academic year in total
	Locomotor and Object Control
	Physical
	no
	PE group outperformed RE group in raw motor skill scores and motor age.
	Yes, from [93]

	25
	Liu et al. (2021), China [94]
	30/30
	34/26
	4-5 years, NS
	TDC
	diversified sports activity
	Engaged in sports module integrating multiple intelligences theory components.
	regular curriculum
	External teachers/coaches/researchers
	1
	30-45 min/session, 5 sessions/week, 16 weeks in total
	Standing Long Jump, Double-feet Continuous Jump, Balancing on One Foot, Tennis Shot, Sit-and-Reach, 10m Repeated Run, Action Dt. (Psychological Health), Cognitive Dt., Language Dt., Social Dt., Living Habit Dt.
	All (Physical/Cognitive/Affective/Social)
	no
	Intervention group excelled in physical and mental health metrics versus control.
	No

	26
	Lobo & Winsler (2006), America [31]
	21/19
	20/20
	4.2±0.62
	DDC
	mixed (MS+dancing)
	Completed 8-week creative dance program exploring movement concepts.
	regular curriculum
	External teachers/coaches/researchers
	1
	35 min/session, 2 sessions/week, 8 weeks in total
	Social Competence from Parents, Internalizing Behaviour from Parents, Externalizing Behaviour from Parents, Social Competence from Teachers, Internalizing Behaviour from Teachers, Externalizing Behaviour from Teachers
	Social
	no
	Experimental group showed better social competence and Behavioural outcomes.
	Yes, from [95]

	27
	Mavilidi et al. (2015), Australia [35]
	31/26
	64/61
	4.94±0.56
	TDC
	mixed (MS+gesture)
	Learned vocabulary through enacting words via physical exercises.
	sedentary activity
	External teachers/coaches/researchers
	1
	15 min/session, 2 sessions/week, 4 weeks in total
	Free-Recall (Memory Performance), Cued Recall (Memory Performance), Counts Per Minute, MVPA
	Cognitive, Behavioural
	no
	Integrated physical exercise yielded highest academic learning outcomes.
	Yes, from [96]

	28
	Mavilidi et al. (2016), Australia [97]
	28/30
	45/45
	4.88±0.56
	TDC
	mixed (cognitively engaging + PA)
	Explored continents through animal-mimicking locomotor activities.
	sedentary activity
	External teachers/coaches/researchers
	1
	10 min/session, 3 sessions/week, 1 week in total
	MVPA
	Behavioural
	yes
	Physical activity conditions outperformed non-active in immediate/delayed retention tests.
	Yes, from [80]

	29
	Mavilidi et al. (2023), Australia [98]
	55/41
	79/65
	4.41±0.61
	TDC
	mixed (cognitively engaging + PA)
	Completed 3–4 combined motor-cognitive task activities weekly.
	sedentary activity
	Preschool Teachers
	1
	9 to 15 min/session, 2 sessions/week, 6 weeks in total
	Working Memory, Inhibition, Shifting, Self-Regulation, Numeracy, Enjoyment, MVPA
	Cognitive, Affective, Behavioural
	no
	No group-time interactions for executive function; CPA group was more active.
	No

	30
	Mostafavi et al. (2013), Iran [99]
	NR
	NR
	4.95±0.7
	TDC
	PE
	Adopted SPARK PE curriculum for physical education enhancement.
	regular curriculum
	External teachers/coaches/researchers
	1
	not mentioned, 3 sessions/week, 8 weeks in total
	Change of Total Score of TGMD-2
	Physical
	no
	SPARK PE outperformed routine prograMS in fundamental motor skill development.
	No

	31
	Navarra et al. (2022), Italy [100]
	78/28
	80/26
	4.355±0.655
	TDC
	PE
	Joined 16-week PEP program at 4 hours weekly.
	regular curriculum
	External teachers/coaches/researchers
	1
	240 min/week, 16 weeks, 3120 min in total
	Locomotor, Object Control, GMDQ
	Physical
	no
	Higher weekly training hours (10 vs. 4) yielded greater motor skill gains.
	No

	32
	Obuz & Topcu (2022), Cyprus [101]
	30/32
	30/32
	5±0.56
	TDC
	Pilates ball
	Practiced Pilates ball exercises for strength and coordination.
	no intervention
	External teachers/coaches/researchers
	1
	40 min/session, 2 sessions/week, 6 weeks in total
	Eye Open with Right Leg (Static Balance), Eye Open with Left Leg (Static Balance), Eye Close with Right Leg (Static Balance), Eye Close with Left Leg (Static Balance), Dynamic Balance, Right Hand (Reaction Time), Left Hand (Reaction Time), Animal Counted (Dual-Task Performance), Duration of Counting Animals (Dual-Task Performance)
	Physical
	no
	Intervention group improved static balance and dual-task performance significantly.
	No

	33
	Qi et al. (2018), China [102]
	25/22
	24/23
	5.5±0.35
	TDC
	FineMS
	Attended 24-week combined full-body and coordination training sessions.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 24 weeks in total
	Fine MS, Muscular Strength
	Physical
	no
	Exercise group increased Fine motor skills and grip strength significantly.
	No

	34
	Robinson et al. (2016), America [48]
	68/45
	68/45
	4.37±0.54
	DDC
	MS
	Enrolled in CHAMP motor skill-focused mastery climate program.
	no intervention
	External teachers/coaches/researchers
	1
	40 min/session, 3 sessions/week, 5 weeks in total
	Locomotor, Object Control, Total Score, Delay of Gratification (Self Regulation)
	Physical, Affective
	no
	CHAMP group surpassed control in motor skills and maintained self-regulation.
	No

	35
	Robinson et al. (2018), America [103]
	37/39
	39/37
	3.93±0.56
	DDC
	MS
	Participated in CHAMP program emphasizing skill development strategies.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 9 weeks in total
	Change in Percentage of Time Spent in MVPA
	Behavioural
	no
	CHAMP participants increased walking, moderate activity, and reduced standing time.
	No

	36
	Shen & Liu. (2022), China [104]
	31/32
	35/28
	5.8±0.2
	TDC
	soccer exercise
	Joined soccer program with skill drills and heart rate monitoring.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 3 sessions/week, 16 weeks in total
	Firm Surface with Eyes Closed , Foam Surface with Eyes Open , Foam Surface with Eyes Closed , Time of Dynamic Balance, Flexion , Extension , Plantar Flexion , Dorsiflexion
	Physical
	no
	Experimental group improved balance and kinesthesia more than control.
	No

	37
	Shoval et al. (2018), Israel [53]
	61/45
	95/65
	4.9±0.58
	TDC
	mixed (cognitively engaging + PA)
	Integrated movement with academic learning in indoor/outdoor settings.
	regular curriculum
	Preschool Teachers
	1
	90 min/session,  sessions/week,  weeks in total
	Logic Skills, Logic Skills, Object Identification
	Cognitive
	no
	Mindful movement boosted academic achievement more than non-purposeful activity.
	Yes, from [80]

	38
	Tan et al. (2017), China [105]
	21/21
	53/51
	5.2±0.35
	OC
	PA
	Completed 10-week supervised moderate-intensity exercise training regimen.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 5 sessions/week, 10 weeks in total
	20-m Shuttle Run Test, Hand Grip, Standing Long Jump, 10-m x 4 Shuttle Run, Sit-and-Reach, 10 Continuous 2-Legged Jumps, Throw a Tennis Ball, 3-m Balance Beam Walk
	Physical
	no
	Exercise reduced blood pressure, improved fitness, and motor performance in obese children.
	No

	39
	Trost & Brookes (2021), Australia [106]
	17/17
	17/17
	5.3±1.2
	TDC
	PA
	Used MoovosityTM app for 8-week PA guidance.
	no intervention
	parents
	2
	Any time in 8 weeks to complete the tasks in an APP
	Object Control, Locomotor, PA
	Physical, Behavioural
	no
	Object control skills improved with intervention; no PA or parental support effects.
	No

	40
	Wang (2004), Chinese Taipei [107]
	30/30
	NR
	3 to 5 years, NS
	TDC
	MS
	Completed Laban-based creative movement program with structured lessons.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 6 weeks in total
	Locomotion, Object Manipulation, Stationary, Total Score of GMS
	Physical
	no
	Creative movement program enhanced gross motor and locomotion scores significantly.
	Yes, from [75]

	41
	Wang et al. (2022), China [108]
	36/35
	NR
	4 to 5 years, NS
	TDC
	pom cheerinvolveing training
	Completed 12-week pom cheerleading training regimen.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 4 sessions/week, 12 weeks in total
	Speed, Lower Limb Strength, Flexibility, Agility, Upper Body Strength, Balance, Inhibitory Control, Working Memory, Cognitive Flexibility
	Physical, Cognitive
	no
	Experimental group enhanced agility, speed, inhibitory control, and working memory.
	Yes, from [109]

	42
	Wen et al. (2018), China [110]
	29/28
	31/26
	4.4±0.3
	TDC
	mini-trampoline training
	Completed 10-week mini-trampoline training for dynamic movement.
	regular curriculum
	External teachers/coaches/researchers
	1
	20 min/session, 5 sessions/week, 10 weeks in total
	Rating Time (Inhibitory Control), Accuracy (Inhibitory Control), Accuracy (Working Memory), Accuracy (Cognitive Flexibility), MVPA (PA)
	Cognitive, Behavioural
	no
	No post-intervention differences in cognitive or motor tests between groups.
	No

	43
	Zeng et al. (2023), America [111]
	18 int/16 con
(then crossover)
	17/17
	4.72±0.37
	TDC
	active video game
	Received LeapTV™ exergames for interactive physical skill development.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 12 weeks in total
	Changes in EF, Changes in MVPA
	Cognitive, Behavioural
	no
	Exergaming boosted executive function and reduced sedentary Behaviour versus control.
	No

	Cluster randomized controlled trials (N=73)
	

	1
	Adamo et al. (2016), Canada [3]
	40/43
	41/42
	3.4±0.35
	TDC
	PA
	Childcare providers delivered active play-focused interventions.
	regular curriculum
	Preschool Teachers
	2
	not structured, 24 weeks in total
	FMS
	Physical
	no
	Gross motor quotient improved significantly post-intervention.
	No

	2
	Adamo et al. (2017), Canada [4]
	59/62
	117/98
	3.6±0.5
	TDC
	PA
	Implemented center-based PA intervention during childcare hours.
	regular curriculum
	Preschool Teachers and Parents
	2
	not structured, 24 weeks in total
	TPA, MVPA
	Behavioural
	no
	No significant PA or body composition changes observed.
	No

	3
	Alesi et al. (2021), Italy [5]
	110/64
	77/97
	5.2±0.45
	TDC
	FMS
	Implemented Enriched Motor Programme (EMP) with teachers involved.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 3 sessions/week, 10 weeks in total
	Motor Activity, MS, Metacognition, Other Cognitive Skills
	Physical, Cognitive
	no
	Literacy prerequisites improved significantly in intervention group.
	No

	4
	Alhassan et al. (2012), America [6]
	43/28
	35/36
	4.3±0.6
	DDC
	locomotor
	Lesson plans focused on locomotor skill development.
	free play
	Preschool Teachers
	1
	30 min/session,  30 sessions in total
	MVPA, Locomotor
	Physical, Behavioural
	no
	LMS-PA reduced sedentary time, improved leaping skills.
	No

	5
	Alhassan et al. (2013), America [112]
	38/29
	38/29
	4.1±0.8
	TDC
	outdoor PA
	Extended outdoor play time using SPARK curriculum methods.
	free play
	Preschool Teachers
	1
	30 min/session, 3 sessions/week, 4 weeks in total
	Time on MVPA, % Time Spent of TPA
	Behavioural
	no
	STRUCT group increased MVPA, decreased sedentary time.
	Yes, from [113]

	6
	Alhassan et al. (2016), America [114]
	141/150
	146/145
	4.1±0.8
	TDC
	PA
	Used DVD-guided warmups followed by unstructured play.
	free play
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 24 weeks in total
	MVPA
	Behavioural
	no
	Group-time interaction observed for preschool-day MVPA.
	No

	7
	Andersen et al. (2020), Norway [115]
	64/47
	44/57
	3.7±0.4
	TDC
	PA
	Implemented "Active Kindergarten" led by ECEC staff.
	regular curriculum
	Preschool Teachers
	2
	not structured, 24 weeks in total
	TPA, MVPA
	Behavioural
	no
	Intervention group increased MVPA and reduced sedentary time.
	No

	8
	Annesi et al. (2013a), America [116]
	154/121
	122/153
	4.6±0.5
	TDC
	GMS
	"Start For Life" combined PA with cognitive-Behavioural skill training.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 8 weeks in total
	MVPA, VPA
	Behavioural
	no
	Intervention linked to 1-hour weekly MVPA increase.
	No

	9
	Annesi et al. (2013b), America [117]
	144/129
	143/130
	4.4±0.5
	TDC
	GMS
	Structured gross motor activities alternated with Behavioural skills practice.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 36 weeks in total
	MVPA, VPA
	Behavioural
	no
	Start For Life increased MVPA and reduced obesity.
	No

	10
	Annesi et al. (2013d), America [118]
	202/136
	182/156
	4.7±0.45
	DDC
	PA
	"Start For Life" combined PA with Behavioural and self-regulatory skills training.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 8 weeks in total
	MVPA
	Behavioural
	no
	Start For Life group showed favorable MVPA changes.
	No

	11
	Bai et al. (2022), China [119]
	30/32
	23/39
	4.5±0.35
	TDC
	PA
	Conducted three-time-weekly outdoor cognitive-physical games.
	regular curriculum
	Preschool Teachers
	1
	50 min/session, 3 sessions/week, 8 weeks in total
	MS, Inhibitory Control , Working Memory , Shifting , Total Score of EF
	Physical, Cognitive
	yes
	Intervention group showed greater EF/motor gains.
	No

	12
	Bonvin et al. (2013), Switzerland [120]
	171/164
	100/235
	3.3±0.6
	TDC
	PA
	Children participated in the "Youp’là Bouge" program focusing on PA improvement.
	regular curriculum
	Preschool Teachers and Parents
	2
	not structured, 36 weeks in total
	Global Motor Score (MS), Average PA, MVPA
	Physical, Behavioural
	no
	No motor skill improvements in intervention group.
	Yes, from [95]

	13
	Branje et al. (2022), Canada [121]
	104/93
	109/88
	3.8±NR
	TDC
	outdoor loose parts
	Introduced loose parts materials for outdoor play.
	regular curriculum
	Preschool Teachers
	2
	not structured, 24 weeks in total
	FMS, Balance
	Physical
	no
	No FMS improvement but educator-reported holistic benefits.
	No

	14
	Brown (2010), UK [122]
	32/33
	33/32
	5.9±NR
	DDC
	MS
	Primary Movement Program designed to stimulate major motor centers of the brain.
	brain gym
	Preschool Teachers
	1
	15 min/session, 5 sessions/week, 20 weeks in total
	T Score of Fine MS
	Physical
	no
	Primary Movement enhanced Fine motor skills.
	Yes, from [123]

	15
	Caldwell et al. (2023), Canada [12]
	115/94
	116/93
	4.2±0.6
	TDC
	outdoor loose parts
	Conducted outdoor loose parts play intervention.
	regular curriculum
	Preschool Teachers
	2
	not structured, 24 weeks in total
	TPA, MVPA, FMS
	Physical, Behavioural
	no
	Intervention increased PA but not physical competence scores.
	No

	16
	Cardon et al. (2009), Belgium [14]
	437/146
	303/280
	5.3±0.4
	TDC
	outdoor equipment
	Provided additional playground equipment for active play.
	regular curriculum
	Preschool Teachers
	2
	26-89 min/session, 5 sessions/week, 4 weeks in total
	Average Activity in Counts per Epoch
	Behavioural
	no
	No activity level changes across intensity categories.
	No

	17
	Carroll et al. (2022), America [124]
	35/31
	26/40
	NR
	DDC
	PA
	Kids Active Program delivered teacher-led structured physical activities.
	regular curriculum
	Preschool Teachers
	1
	160 min/session, 5 sessions/week, 3 weeks in total
	LPA, MVPA
	Behavioural
	no
	MVPA increased during indoor/outdoor time with group-time interaction.
	No

	18
	Chatzihidiroglou et al. (2018), Greece [125]
	22/20
	17/25
	5.6±0.67
	TDC
	dance
	8-week dance program taught Laban’s movement elements.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Rhythm/ms, Balance/Contacts, Movement Time/ms
	Physical, Cognitive
	no
	Dance group improved balance and sensorimotor synchronization.
	No

	19
	De Bock et al. (2013), Germany [126]
	433/376
	430/396
	5.05±0.2
	TDC
	PA
	Combined state program with parent-led PA initiatives.
	regular curriculum
	Preschool Teachers and Parents
	2
	not structured, 24 weeks in total
	MVPA
	Behavioural
	yes
	Intervention reduced 11 daily sedentary minutes.
	No

	20
	De Craemer et al. (2017), Belgium, Bulgaria, Germany, Greece, Poland and Spain [127]
	1605/833
	1265/1173
	4.75±0.43
	TDC
	PA
	Children articipated in the ToyBox-intervention focusing on PA improvement.
	regular curriculum
	Preschool Teachers
	2
	at least 12 min/session, 5 sessions/week, 24 weeks in total
	Steps per Day
	Behavioural
	no
	No step count changes in country-specific samples.
	Yes, from [128]

	21
	Donath et al. (2015), Switzerland [129]
	22/19
	24/17
	4.6±1.1
	TDC
	object control skills
	12 structured sessions focused on object control skills.
	regular curriculum
	External teachers/coaches/researchers
	1
	27.5 min/session, 2 sessions/week, 6 weeks in total
	Object Control
	Physical
	no
	Moderate group-time interaction for dribbling skills.
	No

	22
	Driediger et al. (2019), Canada [130]
	102/83
	60/71
	3.32±0.58
	TDC
	PA
	Scheduled four 30-minute outdoor play sessions daily.
	regular curriculum
	Preschool Teachers
	2
	30 min/session, 20 sessions/week, 8 weeks in total
	MVPA
	Behavioural
	no
	No MVPA differences between groups over time.
	No

	23
	Duff et al. (2019), Ireland [131]
	141/141
	71/70
	3.9±0.5
	TDC
	mixed (PA+FMS)
	Teachers implemented Kids Active Program.
	regular curriculum
	Preschool Teachers
	2
	not structured, 6 weeks in total
	TPA Level, Total FMS Score (Run, Vertical Jump, Overhand Throw, Catch), Moderate PA, Vigorous PA
	Physical, Behavioural
	no
	No PA changes but overhand throw improved in intervention.
	No

	24
	Duncan et al. (2019), UK [132]
	22/25
	39/35
	3 to 4 years, NS
	TDC
	mixed (FMS & storytelling)
	Gruffalo-themed sessions combined storytelling with movement.
	regular curriculum
	External teachers/coaches/researchers
	1
	20-30 min/session, 2 sessions/week, 6 weeks in total
	Motor Competence, Language Ability, Motor Competence, Language Ability
	Physical, Cognitive
	no
	Story-movement group outperformed single intervention groups.
	No

	25
	Engel et al. (2022), Australia [133]
	22/28
	27/23
	4±0.6
	TDC
	FMS
	PLAYFun Program used games-based FMS training for 12 weeks.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 5 sessions/week, 12 weeks in total
	TPA, MVPA, Gross Motor Quotient
	Physical, Behavioural
	yes
	Object control skills improved but not maintained.
	No

	26
	Finch et al. (2014), Australia [21]
	172/156
	187/141
	3 to 5 years, NS
	TDC
	mixed (PA+FMS)
	Multi-level intervention addressed three ecological domains.
	regular curriculum
	Preschool Teachers
	1
	at least 20 min/session, 5 sessions/week, 16 weeks in total
	Step Count per Minute
	Behavioural
	no
	Teachers increased structured activity time significantly.
	Yes, from [134]

	27
	Giordano & Alesi (2022), Italy [25]
	25/25
	39/36
	5.68±0.32
	TDC
	PA
	Children participated in 18 sessions of cognitively engaging PA.
	regular curriculum
	External teachers/coaches/researchers
	1
	20 min/session, 3 sessions/week, 6 weeks in total
	Cognitive Inhibition Accuracy, Cognitive Inhibition Reaction Time, Motor Inhibition Accuracy, Delay of Gratification or Inhibitory Reaction Time, Inhibit Pre-Potent or Automatic Responses Reaction Time
	Cognitive
	no
	Intervention group showed better inhibition control.
	Yes, from [135]

	28
	Goldfield et al. (2016), America [26]
	40/43
	41/42
	3.3±0.6
	TDC
	PA
	Teacher training emphasized increasing structured/unstructured PA.
	no intervention
	Preschool Teachers
	2
	120 min/session, 5 sessions/week, 24 weeks in total
	TPA, MVPA
	Behavioural
	no
	Intervention increased light PA, no MVPA difference.
	No

	29
	Hacke et al. (2019), Germany [27]
	92/43
	64/71
	4.8±0.8
	TDC
	PA
	Supervised sessions used narrative-based movement activities.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 24 weeks in total
	MVPA, TPA Minute/Week, Speed, Strength, Coordination, Flexibility, Mean Z-Transformed Item Scores of MS
	Physical, Behavioural
	no
	BP improvements in low maternal education subgroup.
	Yes, from [136]

	30
	He et al. (2024), China [137]
	66/60
	67/59
	4.89±0.39
	TDC
	aerobic exercise
	Implemented thrice-weekly aerobic exercise program over 12 weeks.
	regular curriculum
	External teachers/coaches/researchers
	1
	35 min/session, 3 sessions/week for IG, 1 session/week for CG, 12 weeks in total
	Inhibition, Working Memory, Cognitive Flexibility
	Cognitive
	yes
	Both groups improved EF, only exercise group enhanced flexibility.
	No

	31
	He et al. (2024), Hong Kong [138]
	58/50
	65/43
	4.52±0.63
	TDC
	PA
	Distributed PA equipment and held family workshops.
	no intervention
	parents
	2
	not structured, 8 weeks in total
	TPA, MVPA, FMS
	Physical, Behavioural
	no
	Intervention boosted MVPA, FMS, and parental engagement.
	No

	32
	Hestbaek et al. (2021), Denmark [139]
	263/208
	240/230
	4.44±0.82
	TDC
	MS
	Structured motor program required predeFined skill mastery.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	45 min/session, at least 4, preferably five sessions/week, 24/72/120 weeks in total
	Change Score of Total MS
	Physical
	yes
	Motor skills improved more in low-baseline groups.
	No

	33
	Hirata (2023), Brazil [140]
	1256/554
	938/872
	5.1±0.57
	TDC
	mixed (cognitively engaging + capoeira)
	Combined traditional/modified capoeira for EF development.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 3 sessions/week, 20 weeks in total
	Changes in Inhibitory Control/Attention, Working Memory, Verbal Instruction, Cognitive Flexibility, Receptive Vocabulary, Expressive Vocabulary, Non-Verbal Intelligence
	Cognitive
	no
	Modest inhibitory control improvement in treatment group.
	Yes, from [109]

	34
	Hoffman et al. (2020), America [141]
	27/30
	22/35
	4.7±0.52
	DDC
	PA
	Teachers received WE PLAY program training.
	regular curriculum
	Preschool Teachers
	2
	not structured, 4 weeks in total
	MVPA
	Behavioural
	no
	Intervention group showed increased MVPA with medium effect size.
	No

	35
	Jones et al. (2011), Australia [142]
	52/45
	NR
	4.13±NR
	TDC
	MS
	"Jump Start" combined structured lessons and free activities.
	regular curriculum
	Preschool Teachers
	1
	20 min/session, 3 sessions/week, 20 weeks in total
	Total Score, % Time in MVPA
	Physical, Behavioural
	no
	Intervention improved movement skills and preschool PA.
	Yes, from
[75]

	36
	Kippe & Lagestad (2023), Norway [143]
	77/33
	NR
	NR
	TDC
	Activity Videos
	Incorporated PA videos during interventions.
	regular curriculum
	Preschool Teachers
	1
	20 min/session, 5 sessions/week, 1 weeks in total
	Counts per Minute - CPM, MVPA
	Behavioural
	no
	Activity videos increased MVPA in 4/6-year-olds.
	No

	37
	Klein et al. (2010), Germany [29]
	688/362
	567/483
	4.7±1
	TDC
	PA
	Held informational meetings for parents and educators.
	no intervention
	Preschool Teachers and Parents
	2
	not structured, 20-24 weeks in total
	Standing Long Jump , Lateral Jumping, One Leg Stand, Sit and Reach, Shuttle Run
	Physical
	no
	Kindergarten intervention stabilized girls’ BMI, reduced boys’.
	No

	38
	Martínez-Vizcaíno et al. (2020), Spain [34]
	317/402
	719/0
	5.32±0.61
	TDC
	PA
	MOVEKIDS involved families/teachers in after-school PA.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session,  80 sessions in total
	Endurance , Velocity/Agility, Strength, Endurance , Velocity/Agility, Strength
	Physical
	no
	No obesity reduction but fitness improved partially.
	Yes, from [136]

	39
	Mavilidi et al. (2018), Australia [144]
	30/27
	63/57
	4.7±0.49
	TDC
	mixed (cognitively engaging + PA)
	Linked physical movements with numeracy tasks (e.g., numbered blocks).
	no intervention
	External teachers/coaches/researchers
	1
	15 min/session, 1 sessions/week, 4 weeks in total
	Total Math Scores, Completion Time, MVPA
	Cognitive, Behavioural
	yes
	Integrated PA enhanced learning enjoyment and performance.
	No

	40
	Miller et al. (2023), America [145]
	67/45
	44/68
	4.45±0.27
	DDC
	MS
	CHAMP program implemented mastery-focused motor skill training.
	free play
	External teachers/coaches/researchers
	1
	45 min/session, 3 sessions/week, 16 weeks in total
	Behavioural Self-Regulation, Visual–Spatial Working Memory, Cognitive Flexibility
	Cognitive, Affective
	no
	CHAMP tripled self-regulation likelihood, no cognitive effects.
	No

	41
	Mulvey et al. (2018), America [36]
	50/57
	49/58
	5.14±0.81
	DDC
	GMS
	Delivered 6-week SKIP curriculum focusing on GMS.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 6 weeks in total
	HTKS Scores (EF), TGMD Score
	Physical, Cognitive
	no
	SKIP improved motor skills and executive function.
	No

	42
	Mulvey et al. (2020), America [146]
	56/37
	46/47
	3.95±0.52
	DDC
	MS
	SKIP intervention provided Gender-Integrated Friendships games.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 10 weeks in total
	Gender-Integrated Friendships, FMS
	Physical, Social
	no
	Motor skills and mixed-gender friendships increased post-intervention.
	No

	43
	Nagpal et al. (2021), Canada [37]
	161/54
	120/95
	3.6±0.6
	TDC
	mixed (PA+FMS)
	Trained providers and parents on PA engagement strategies.
	
	Preschool Teachers and Parents
	1
	not structured, 24 weeks in total
	Physical Domain Score of HRQoL, Psychosocial Domain Score of HRQoL
	Physical, Affective
	no
	PA group improved psychosocial HRQoL scores.
	No

	44
	O’Dwyer et al. (2012), England [147]
	45/34
	41/38
	3.7±0.6
	DDC
	PA
	10-week program combined active play with educational components.
	no intervention
	parents
	2
	not structured, 10 weeks in total
	Change of Minutes of Weekday TPA, Change of Minutes of Weekend TPA
	Behavioural
	no
	Week/weekend PA improved with intervention effects.
	No

	45
	O’Dwyer et al. (2013), England [148]
	72/52
	124/116
	4.5±0.6
	DDC
	PA
	Teachers implemented 6-week active motor program after training.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 6 weeks in total
	Minutes of Participating in MVPA
	Behavioural
	yes
	No PA changes but school hours predicted activity.
	No

	46
	Okely et al. (2020), Australia [40]
	348/310
	343/315
	3.38±0.35
	DDC
	mixed (GMS+PA)
	Participated in the "Jump Start" program, which consisted of five components.
	regular curriculum
	Preschool Teachers and Parents
	1
	20-40 min/session, 5 sessions/week, 24 weeks in total
	Minutes/Hr of TPA, Minutes/Hr of MVPA
	Behavioural
	no
	No PA effects except overweight control subgroup.
	Yes, from [113]

	47
	Olive et al. (2024), Australia [149]
	170/144
	180/134
	4.27±0.42
	TDC
	PA
	AEL program integrated physical literacy into childcare curriculum.
	regular curriculum
	Preschool Teachers
	2
	10 to 30 min/session, 5 sessions/week, 22 weeks in total
	Expressive Vocabulary, Inhibition, Attention Shifting, Visual–Spatial Working Memory, TPA, MVPA
	Cognitive, Behavioural
	no
	AEL improved inhibition and expressive vocabulary significantly.
	No

	48
	Palma et al. (2014), Portugal [150]
	22/25
	40/31
	5.58±0.27
	TDC
	mixed (FMS or enriched envoronment free play)
	Implemented teacher-guided structured play sessions.
	no intervention
	External teachers/coaches/researchers
	1
	45 min/session, 4 sessions/week, 8 weeks in total
	Locomotor, Object-Control and Gross Motor, Quotient
	Physical
	no
	Guided play improved motor skills vs free play.
	Yes, from [135]

	49
	Palmer et al. (2019), America [151]
	64/38
	63/39
	4.4±0.43
	DDC
	MS
	5-week CHAMP curriculum targeted motor skills.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 3 sessions/week, 5 weeks in total
	Locomotor, Ball Skills, Total Score, MVPA, TPA
	Physical, Behavioural
	no
	Motor intervention group showed faster skill acquisition.
	No

	50
	Palmer et al. (2020), America [152]
	30/16
	20/26
	4.7±0.46
	DDC
	MS
	Participated in the Motor skills At Playtime (MAP) intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 15 weeks in total
	Locomotor, Ball Skills, Total Score
	Physical
	no
	MAP improved locomotor FMS process/product scores.
	No

	51
	Pate et al. (2016), America [153]
	191/188
	191/188
	4.5±0.4
	TDC
	PA
	Integrated PA into classroom lessons and recess periods.
	regular curriculum
	Preschool Teachers
	2
	at least 55 min/day, a year in total
	MVPA/Hour, TPA/Hour
	Behavioural
	no
	Intervention schools had higher MVPA than controls.
	No

	52
	Piek et al. (2013), Australia [43]
	NR
	257/254
	5.4±0.3
	TDC
	MS
	Animal Fun program used animal movement imitation activities.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 4 sessions/week, 10 weeks in total
	Standard Scores
	Physical
	yes
	Boys improved motor skills significantly, girls didn’t.
	Yes, from [75]

	53
	Razak et al. (2018), Australia [46]
	161/217
	202/176
	3.77±0.64
	TDC
	PA
	Maintained total outdoor time with scheduled free-play periods.
	free play
	Preschool Teachers
	1
	15+15+30 min/day, 5 sessions/week, 12 weeks in total
	Time on MVPA, Time on TPA
	Behavioural
	no
	Intervention centers showed near-significant PA increases.
	Yes, from [154]

	54
	Reilly et al. (2006), Scotland [47]
	268/277
	273/272
	4.2±0.2
	TDC
	mixed (PA+FMS)
	Nursery PA program included family educational resources.
	regular curriculum
	Preschool Teachers and Parents
	1
	30 min/session, 3 sessions/week, 24 weeks in total
	TPA, FMS Score
	Physical, Behavioural
	yes
	No PA changes but movement skills improved temporarily.
	No

	55
	Roach & Keats (2018), Canada [155]
	16/19
	20/15
	3.81±0.47
	TDC
	FMS
	Established skill stations for fundamental movement practice.
	free play
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Locomotor, Object Control, Gross Motor Quotient
	Physical
	no
	Combined interventions outperformed free-play control.
	No

	56
	Roth et al. (2015), Germany [156]
	368/341
	358/351
	4.7±0.6
	TDC
	PA
	Daily teacher-led PA lessons focused on coordinative skills and perception with PA homework.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 11 weeks in total
	MVPA, MS Score
	Physical, Behavioural
	yes
	Borderline MVPA increase post-intervention, not sustained.
	Yes, from [75]

	 57
	Sánchez-López et al. (2019), Spain [50]
	82/158
	135/105
	5.84±0.38
	TDC
	PA
	MOVEKIDS involved families/teachers in after-school PA.
	regular curriculum
	Preschool teachers, parents and External teachers/coaches/researchers
	1
	60 min/session,  80 sessions in total
	Logic Reasoning, Verbal Factor, Numerical Factor, Spatial Factor, General Intelligence
	Cognitive
	no
	Motor fitness mediated cognitive improvements.
	Yes, from [80]

	58
	Schmidt et al. (2020), Switzerland [51]
	75/62
	98/91
	5.34±0.59
	TDC
	mixed (GMS+FineMS+cognitive engaging)
	A GMS program designed to be both physically active and cognitively demanding.
	regular curriculum
	Preschool Teachers
	1
	15 min/session, 4 sessions/week, 6 weeks in total
	Updating, Accuracy of Inhibition, Reaction Time of Inhibition, Shifting, Steps per Minute during Manipulation (PA)
	Cognitive, Behavioural
	no
	Combined intervention increased step counts only.
	Yes, from [157]

	59
	St. Laurent et al. (2018), America [54]
	26/26
	26/26
	4.2±0.1
	TDC
	PA
	Integrated symbol recognition into PA intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	5-10 min/session (a 30 min PA lesson replaced one of them every two weeks), 3 sessions/week, 12 weeks in total
	PA Level, Letters Score, Numbers Score, Total Score
	Cognitive, Behavioural
	no
	No PA-symbol recognition correlation found.
	Yes, from [80]

	60
	Sun et al. (2022), China [56]
	188/190
	190/188
	4.5±1.95
	TDC
	PA
	Used sports games to enhance self-control skills.
	regular curriculum
	Preschool Teachers
	1
	60 min/session, 5 sessions/week, 4 weeks in total
	Nonsense Strategy (Self Control), Seeking Strategies (Self Control), Self-Distraction, Problem Solving Strategies (Self Control), Self-Verbal Control Strategies (Self Control)
	Affective
	no
	Environmental factors moderated SHAPES’ MVPA outcomes.
	No

	61
	Telford et al. (2021), Australia [158]
	170/144
	180/134
	4.3±0.4
	TDC
	PL
	Peer-supported AEL implementation delievered by childcare staff.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	2
	10-30 min/session,  5 sessions/week, 6 weeks in total
	TPA, MVPA
	Behavioural
	no
	28 more daily PA minutes in intervention group.
	Yes, from [159]

	62
	Telford et al. (2022), Australia [160]
	170/144
	180/134
	4.27±0.42
	TDC
	PA
	AEL program integrated physical literacy into childcare curriculum.
	regular curriculum
	Preschool Teachers
	2
	10 to 30 min/session, 5 sessions/week, 22 weeks in total
	Fine MS , Running Agility , Ball Bounce and Catch Test of Object Control, Object Control Target Throw, Static Stability, Dynamic Stability
	Physical
	no
	Fine motor skills improved, not locomotor/stability/throw accuracy.
	No

	63
	Toumpaniari et al. (2015), Greece [161]
	23/21
	30/27
	4±NR
	TDC
	mixed (cognitively engaging + PA+gestures)
	Conducted seated gesturing activities mimicking animal movements.
	sedentary activity
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 4 weeks in total
	Cued Recall
	Cognitive
	no
	Embodied learning preferred with higher outcomes.
	Yes, from [80]

	64
	Trost et al. (2008), America [162]
	20/22
	23/19
	4.1±0.7
	TDC
	PA
	"Move and learn" integrated PA throughout daily curriculum.
	no intervention
	Preschool Teachers
	1
	2*10 min/session, 5 sessions/week, 8 weeks in total
	MVPA, VPA, MVPA
	Behavioural
	no
	Move-learn curriculum increased classroom MVPA/VPA.
	No

	65
	Truelove et al. (2018), Canada [163]
	200/138
	178/160
	3.3±0.6
	TDC
	PA
	The intervention group participated in the SPACE program.
	regular curriculum
	Preschool Teachers
	1
	4*30min/session, 5 sessions/week, 8 weeks in total
	Physical Functioning, Psychosocial Functioning
	Physical, Affective
	yes
	SPACE didn’t impact preschoolers’ quality of life.
	No

	66
	Tucker et al. (2017), Canada [59]
	200/138
	178/160
	3.3±0.6
	TDC
	PA
	The intervention group participated in the SPACE program.
	regular curriculum
	Preschool Teachers
	1
	4*30min/session, 5 sessions/week, 8 weeks in total
	MVPA, TPA
	Behavioural
	yes
	Experimental group had higher MVPA, lower sedentary time.
	No

	67
	Vazou & Mavilidi (2021), America [60]
	129/128
	135/124
	4.22±0.6
	TDC
	FMS
	M4T program connected motor skills with academic/SEL development.
	regular curriculum
	Preschool Teachers
	2
	average 10 min/session, 5 sessions/week, 8 weeks in total
	Attention, Behaviour Control, Assertion (Hot EF Skills), Cooperation (Hot EF Skills), Self-Control (Hot EF Skills), Cool EF, Perceived FMS
	All (Physical/Cognitive/Affective/Social)
	no
	M4T improved attention but not executive functions.
	No

	68
	Vidoni et al. (2014), America [164]
	18/15
	16/17
	4.5±NR
	TDC
	PA
	Conducted daily 30-minute structured PA sessions for 11 weeks.
	regular curriculum
	Preschool Teachers
	1
	30 min/session,  sessions/week, 11 weeks in total
	Fine MS and GMS
	Physical
	no
	Experimental group outperformed control in motor improvements.
	No

	69
	Wang et al. (2023), China [165]
	55/57
	136/117
	4.55±0.28
	TDC
	mixed (FMS & rhythm activities & ball games & multiple activities)
	Implemented basic movement exercises as core activities.
	free play
	Preschool Teachers
	1
	30 min/session, 3 sessions/week, 16 weeks in total
	Change of Physical Fitness
	Physical
	no
	Fitness improved except shuttle/sit-and-reach tests.
	No

	70
	Wasenius et al. (2018), Canada [63]
	94/62
	117/98
	3.6±0.5
	TDC
	mixed (PA+FMS)
	Included home-based PA components in center intervention.
	regular curriculum
	Preschool Teachers and Parents
	1
	60 min/session, 5 sessions/week, 24 weeks in total
	Sum of Raw Scores (GMS), Gross Motor Quotient (GMS), Sum of Raw Scores (GMS), Gross Motor Quotient (GMS)
	Physical
	no
	Locomotor skills improved in CC groups vs control.
	No

	71
	Wells et al. (2023), America [166]
	140/140
	138/142
	3.88±0.56
	TDC
	gardening
	Gardening activities used raised beds with age-appropriate guides.
	regular curriculum
	Preschool Teachers
	2
	30 min/session, 3 to 4 sessions/week, 1 year in total
	MVPA
	Behavioural
	no
	Intervention added 6 MVPA minutes, reduced 14 sedentary daily.
	No

	72
	Wolfenden et al. (2019), Australia [65]
	101/105
	119/87
	4.1±0.7
	TDC
	PA
	Children were provided unrestricted access to outdoor play areas for free-play during any time.
	regular curriculum
	Preschool Teachers
	2
	any time without structured indoor or outdoor activities within 6 hours in childcare center, 12 weeks in total
	MVPA Minutes, TPA Minutes, Inhibition, Visual-Spatial Working Memory, Cognitive Flexibility/Shifting
	Cognitive, Behavioural
	no
	No MVPA or cognition differences between groups.
	Yes, from [113]

	Yes73
	Yanovich & Bar-Shalom (2022), Israel [66]
	50/46
	45/51
	4.72±1.38
	TDC
	balance training
	Conducted short-term balance training program.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 1 sessions/week, 3 weeks in total
	One-Leg Stance, Right Leg (Balance), One-Leg Stance, Left Leg, One-Leg Hop, Right Leg, One-Leg Hop, Left Leg
	Physical
	no
	Balance training mitigated lockdown physical declines.
	No

	Controlled trials (N=87)
	

	1
	Abuín-Porras et al. (2020), Spain [167]
	43/42
	44/41
	4.5±0.5
	TDC
	mixed (cognitively engaging + balance training)
	Children participated in a multitask balance training intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 8 weeks in total
	Balance, Global Dt.
	Physical
	no
	Time and group interaction significantly affected outcomes.
	No

	2
	Ali et al. (2021), New Zealand [7]
	46/20
	37/30
	4±0.55
	TDC
	PA
	Children participated in a single physical activity session intervention.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	45 min/session, 1 sessions/week, 10 weeks in total
	Locomotor , Object Control
	Physical
	no
	Intervention improved motor skills, maintained at three months.
	No

	3
	Annesi et al. (2013c), America [168]
	169/716
	432/453
	4.4±0.5
	DDC
	PA
	Children participated in the "Start For Life", a Behaviourally based PA intervention.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 36 weeks in total
	Change Of MVPA
	Behavioural
	no
	Intervention increased moderate-to-vigorous activity but not sedentary time.
	No

	4
	Arufe-Giráldez (2023), Spain [8]
	24/25
	26/23
	4.66±0.27
	TDC
	PE
	Children participated in an early psychomotor stimulation intervention.
	regular curriculum
	Preschool Teachers
	1
	25 min/session, 5 sessions/week, 5 weeks in total
	Manual Dexterity, Aiming & Catching, Balance, Overall Score
	Physical
	no
	Both groups showed significant improvement between pre- and post-tests.
	No

	5
	Axford et al. (2018), Australia [169]
	29/25
	27/27
	5 to 6 years, NS
	TDC
	FMS
	Children participated in a fine motor skills app intervention.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 9 weeks in total
	Raw Score Of VMI Total, Raw Score Of Visual Perception, Raw Score Of Motor Coordination, Raw Score Of Writing Errors
	Physical
	no
	Intervention improved VMI motor coordination and daily tasks.
	Yes, from [123]

	6
	Balali et al. (2019), Iran [170]
	15/15
	22/8
	5.3±
	TDC
	Challenging games
	Children participated in a games-based intervention with increasing challenges.
	games with fixed challenging
	External teachers/coaches/researchers
	1
	42 min/session, 2 sessions/week, 8 weeks in total
	GMS
	Physical
	no
	Challenging group outperformed non-challenging group in catching.
	No

	7
	Basterfield et al. (2023), UK [9]
	30/13
	23/20
	3.6±0.6
	TDC
	PA
	Educators received training to implement a PA and FMS intervention.
	no intervention
	Preschool Teachers
	2
	not mentioned
	Time Stepping (PA), FMS Total Score
	Physical, Behavioural
	no
	Intervention acceptable, but recruitment and retention insufficient.
	No

	8
	Battaglia et al. (2019), Italy [10]
	90/29
	68/51
	4.6±0.75
	TDC
	mixed (Psycho+motor)
	Children participated in a structured physical education program intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 16 weeks in total
	Locomotor , Object Control
	Physical
	no
	Intervention improved motor skills and movement quality, not pre-literacy.
	No

	9
	Bedard et al. (2017), Canada [171]
	8/11
	10/9
	3.6±0.6
	TDC
	mixed (preliteracy & MS)
	Children participated in an intervention combining instruction, play, and reading.
	no intervention
	Parents and External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 10 weeks in total
	Total Score Of GMS
	Physical
	no
	Intervention improved gross motor skills and print-concept knowledge.
	Yes, from [80]

	10
	Bedard et al. (2020), Canada [172]
	8/9
	11/6
	3.5±0.83
	TDC
	mixed (MS+free play+reading)
	Children participated in the M2L skills intervention.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 10 weeks in total
	Change Of GMS Score, Change Of Print Knowledge Score (Pre-Literacy), Change Of Alphabet Knowledge Score (Pre-Literacy)
	Physical, Cognitive
	no
	Program improved gross motor skills and print knowledge.
	Yes, from [80]

	11
	Bellows et al. (2017), America [173]
	143/107
	108/142
	4.68±0.32
	DDC
	FMS
	Children participated in the "Food Friends" PA intervention.
	regular curriculum
	Preschool Teachers
	1
	15-20 min/session, 4 sessions/week, 18 weeks in total
	Object Control
	Physical
	yes
	Intervention improved object control skills after two years.
	No

	12
	Bhatia et al. (2015), America [174]
	50/50
	NR
	5±NR
	TDC
	FMS
	Children participated in a Montessori practical life activities intervention.
	regular curriculum
	Preschool Teachers
	1
	20 min/session, 5 sessions/week, 32 weeks in total
	Errors (Fine Motor Control Accuracy), Time (Fine Motor Control Speed)
	Physical
	no
	Montessori method improved hand dominance and accuracy.
	Yes, from [123]

	13
	Biino et al. (2023), Italy [175]
	14/12
	17/19
	3.1±0.92
	TDC
	mixed (cognitively engaging + PA)
	Children participated in a playful activity and cognitive challenge intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 12 weeks in total
	Gross Motor Quotient Score , Fine Motor Quotient Score , Working Memory, Inhibition, Cognitive Flexibility
	Physical, Cognitive
	no
	Enriched activity improved gross and fine motor skills, working memory.
	No

	14
	Brandes et al. (2020), Germany [176]
	94/89
	88/95
	4.2±0.8
	TDC
	PA
	Children participated in the "JolinchenKids" intervention, which included various PA promoting components.
	regular curriculum
	Preschool Teachers
	1
	60 min/session, 5 sessions/week, 40 weeks in total
	MVPA, Total PA
	Behavioural
	no
	High adherence to intervention increased activity and decreased sedentary time.
	No

	15
	Buzzell et al. (2021), America [177]
	15/14
	11/18
	4.33±NR
	TDC
	FMS
	Children participated in a fine motor skills intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Fine Motor Score
	Physical
	yes
	Intervention showed significant effects at post-test and follow-up.
	No

	16
	Byun et al. (2018), America [178]
	48/45
	44/49
	4.7±0.7
	TDC
	PA monitoring
	Intervention used activity monitors and teacher strategies to increase PA.
	regular curriculum
	Preschool Teachers
	2
	not structured, 5 sessions/week, 1 weeks in total
	Total PA, MVPA
	Behavioural
	no
	Intervention group showed lower sedentary time and higher total activity.
	No

	17
	Callcott et al. (2015), Australia [13]
	100/100
	NR
	4 to 5 years, NS
	TDC
	mixed (MS+honological Awareness)
	Children participated in a combined literacy and movement intervention.
	no intervention
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, an academic year in total
	Sensitivity To Rhyme And Phoneme Segmentation, Invented Spelling, Accuracy Of Beginning Spelling, MS
	Physical, Cognitive
	no
	Combined intervention improved phonological awareness and movement.
	Yes, from [80]

	18
	Chatzopoulos et al. (2019), Greece [179]
	32/30
	28/34
	5.28±0.5
	TDC
	dance
	Children participated in a creative dance intervention.
	free play
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Proprioception, Rhythm, Static Balance
	Physical, Cognitive
	no
	Intervention improved proprioception and rhythm, but not balance.
	No

	19
	Chung et al. (2023), Malaysia [180]
	85/68
	83/70
	4.5±0.5
	TDC
	PA
	Children participated in a "games with a purpose" intervention focusing on FMS.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 3 sessions/week, 24 weeks in total
	Step Counts, Total Score Of FMS
	Physical, Behavioural
	no
	Intervention improved gross motor skills at three months.
	No

	20
	Connor-Kuntz & Dummer (1996), America [181]
	18/17
	15/20
	4.22±0.43
	DDC
	mixed (PA+language)
	Children participated in a language-enriched physical education intervention.
	PA
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 8 weeks in total
	GMS Performance
	Physical
	no
	Language-enriched PE improved language skills in all children.
	Yes, from [182]

	21
	Dankert et al. (2003), America [183]
	16/15
	13/18
	4.4±0.29
	TDC
	mixed (visual&motor)
	Children participated in a visual-motor occupational therapy intervention.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 1 sessions/week, 32 weeks in total
	Raw Score Of VMI Total, Raw Score Of Visual Perception, Raw Score Of Motor Coordination
	Physical
	no
	Post-test performance difference between groups was insignificant.
	Yes, from [123]

	22
	Deli (2006), Greece [184]
	28/27
	36/39
	5.4±0.4
	TDC
	mixed (FMS or music)
	Children participated in a fundamental movement skills intervention.
	free play
	External teachers/coaches/researchers
	1
	35 min/session, 2 sessions/week, 10 weeks in total
	Running, Hopping, Leaping, Horiz. Jump, Skipping, Galloping
	Physical
	no
	Experimental groups improved in various locomotor skills.
	Yes, from [75]

	23
	Dias Rodrigues et al. (2023), Portugal [18]
	17/15
	29/33
	4.44±0.93
	TDC
	outdoor loose parts
	Children participated in an intervention involving play and relaxation.
	no intervention
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 12 weeks in total
	Emotional Competence, Emotion Identification, Emotion Recognition, Positive Emotion Expression, Negative Emotion Expression, Self-Regulation, Social Competence Teachers , Social Competence Parents, Externalizing Problems Parents, Conflicts Resolution Teachers
	Affective, Social
	no
	Both play and relaxation improved children's positive emotions.
	No

	24
	Dibek (2012), Turkey [185]
	17/16
	20/13
	5 to 5.75 years, NS
	TDC
	mixed (visual&motor)
	Children participated in the VMAEP skills intervention supporting VP, MC, and VMI skills.
	regular curriculum
	External teachers/coaches/researchers
	1
	session 1/2/3: 15-20/40-45/25-30 min, 3 sessions/week, 10 weeks in total
	Visual Perception , Motor Coordination , Visual-Motor Integration
	Physical
	no
	Intervention improved visual perception and motor coordination.
	Yes, from [123]

	25
	Draper et al. (2012), South Africa [20]
	60/58
	59/59
	4.5±0.56
	DDC
	MS
	Children participated in Little Champs program aiming to motor development.
	regular curriculum
	External teachers/coaches/researchers
	1
	45-60 min/session, 1 sessions/week, 32 weeks in total
	Locomotor, Object Control, Cognitive Function, Fine MS, GMS
	Physical, Cognitive
	no
	Intervention group showed better locomotor and object control skills.
	No

	26
	Esen et al. (2023), Turkey [186]
	20/22
	21/21
	5±NR
	TDC
	coordination
	Children received a coordination-based movement education intervention.
	no intervention
	External teachers/coaches/researchers
	1
	40 min/session, 2 sessions/week, 10 weeks in total
	Composite Reach Distance Right Lower Extremity (Balance), Composite Reach Distance Left Lower Extremity (Balance)
	Physical
	no
	Balance improved in the experimental group post-intervention.
	No

	27
	Frank et al. (2018), America [187]
	29/29
	14/15
	3.9±0.7
	TDC
	PA
	Children participated in a structured play intervention.
	free play
	External teachers/coaches/researchers
	1
	90 min/session, 3 sessions/week, 10 weeks in total
	Accelerometer Counts
	Behavioural
	no
	Children were more active during play than in control conditions.
	No

	28
	Gao et al. (2019b), America [188]
	20/36
	25/31
	4.45±0.46
	DDC
	active video game
	Children participated in an exergaming intervention.
	free play
	External teachers/coaches/researchers
	1
	20 min/session, 5 sessions/week, 8 weeks in total
	MVPA, MS Competence, Perceived Competence
	Physical, Affective, Behavioural
	no
	Boys showed greater moderate-to-vigorous activity than girls.
	No

	29
	Han et al. (2022), China [189]
	66/44
	54/56
	4.25±0.49
	TDC
	PA
	Children's families participated in a PA app intervention.
	no intervention
	parents
	1
	30 min/session, 2 sessions/week, 8 weeks in total
	MVPA, Standing Long Jump , Tennis Ball Throw, Continuous Jump On Both Feet, 2 × 10 m SRT, Sit-And-Reach, Balance Beam Walk
	Physical, Behavioural
	no
	Intervention reduced sedentary time, increased activity, and improved motor skills.
	No

	30
	Hashemi et al. (2015), Iran [190]
	30/30
	0/60
	5±0.05
	TDC
	MS
	Children participated in a selected games intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 3 sessions/week, 6 weeks in total
	Dribbling, Underhand Ball Rolling, Grasping, Over Arm Throwing, Striking With Hands, Striking With Foot
	Physical
	no
	Games improved manipulative skills in the experimental group.
	Yes, from [75]

	31
	Hicks (1931), America [191]
	30/30
	26/34
	3-6 years, NS
	TDC
	MS
	Children practiced in throwing at a moving target.
	no intervention
	External teachers/coaches/researchers
	1
	not mentioned, 1 sessions/week, 8 weeks in total
	Number Of Hits On A Moving Target
	Physical
	no
	Program improved cognitive scores, but group differences were insignificant.
	No

	32
	Ignico (1991), America [192]
	15/15
	15/15
	kindergarten students, NS
	TDC
	GMS
	Children participated in a TGMD skills instruction intervention.
	free play
	External teachers/coaches/researchers
	1
	28 min/session, 1 to 2 sessions/week, 10 weeks in total
	Gross Motor Dt. Quotient
	Physical
	no
	Girls benefited more from competency-based instruction.
	Yes, from [75]

	33
	Iivonen et al. (2011), Finland [193]
	39/45
	46/38
	4.6±0.1
	TDC
	PE
	Children participated in a structured physical education curriculum intervention.
	regular curriculum
	Preschool Teachers
	1
	45 min/session, 2 sessions/week, 24 weeks in total
	Dynamic Balance, Locomotor, Standing Broad‐jump, Manipulative Skills' Sum Variable
	Physical
	no
	Intervention improved jump and running speed with gender differences.
	Yes, from [75]

	34
	Johnson et al. (2019), America [28]
	98/82
	NR
	3 to 5 years, NS
	DDC
	FMS
	Children participated in a nine-month motor skill intervention.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 2 sessions/week, 36 weeks in total
	Locomotor, Ball Skills
	Physical
	no
	Movement and music combined improved motor skill development.
	Yes, from [194]

	35
	Jylänki et al. (2023), Finland [195]
	9/9
	8/10
	4.59±0.2
	TDC
	mixed (numerical relational skills & FMS)
	Children participated in an intervention combining numeracy and motor skills.
	regular curriculum
	Preschool Teachers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Total Score Of Early Numeracy, Symbolic Magnitude Processing , FMS Score
	Physical, Cognitive
	yes
	Intervention improved early numeracy skills, with lasting effects.
	No

	36
	Kelly et al. (1989), America [196]
	21/26
	20/27
	4.32±0.7
	TDC
	FMS
	Children participated in specialized motor development program at University of Virginia.
	free play
	External teachers/coaches/researchers
	1
	50 min/session, 2 sessions/week, 12 weeks in total
	MS
	Physical
	no
	Experimental group improved significantly on all six motor skills.
	No

	37
	Ketelhut et al. (2018), Germany [197]
	90/82
	NR
	3.46±0.35
	TDC
	PA
	Children participated in a supervised PA intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 3 sessions/week, 104 weeks in total
	Jumping, Running, Balance Reverse Gait
	Physical
	no
	Intervention improved various measures, including blood pressure balance, jumping, and 6-m running.
	Yes, from [136]

	38
	Kirk & Kirk (2016), America [198]
	39/15
	37/17
	4.1±0.2
	DDC
	mixed (cognitively engaging + PA)
	Children participated in a PA-integrated academic lessons intervention.
	sedentary activity
	Parents and External teachers/coaches/researchers
	1
	2*30 min/day, 5 days/week, 32 weeks in total
	TPA, Picture Naming Individual Growth And Dt., Rhyming Individual Growth And Dt., Alliteration Individual Growth And Dt.
	Cognitive, Behavioural
	no
	Physical activity improved rhyming and other language skills.
	Yes, from [95]

	39
	Kirk et al. (2014), America [199]
	51/21
	38/34
	3.8±0.1
	DDC
	mixed (cognitively engaging + PA)
	Children participated in an integrated literacy and PA intervention.
	regular curriculum
	Preschool Teachers
	1
	2*15 min/day, 5 days/week, 24 weeks in total
	TPA, Picture Naming Individual Growth And Dt., Rhyming Individual Growth And Dt., Alliteration Individual Growth And Dt.
	Cognitive, Behavioural
	no
	Intervention increased activity and improved early literacy skills.
	Yes, from [95]

	40
	Krombholz (2012), Germany [200]
	211/217
	222/206
	4.56±0.63
	TDC
	PA
	Children received a physical education and activity intervention.
	regular curriculum
	Preschool Teachers
	1
	20 min/session, 5 sessions/week, 80 weeks in total
	Motor Performance
	Physical
	yes
	Intervention group outperformed controls in motor performance.
	No

	41
	Lee et al. (2020), Hong Kong [30]
	20/22
	21/17
	4 to 6 years, NS
	TDC
	mixed (cognitively engaging + enriched environment free play)
	Children participated in the intervention consisting of unstructured outdoor play and mindfulness activities.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 5 sessions/week, 1 weeks in total
	Step Count, Happiness (Emotional Wellbeing), Emotion (Emotional Wellbeing), Disruption, Disconnection, Interaction, Play Extent, Play Intensity, Play Skill
	Physical, Affective, Behavioural
	no
	Intervention increased happiness and playfulness.
	Yes, from [135]

	42
	Lin et al. (2017), Chinese Taipei [201] 
	40/40
	52/28
	5.08±0.63
	TDC
	FMS
	Children participated in a fine motor skills app intervention.
	regular curriculum
	Parents and External teachers/coaches/researchers
	1
	20 min/session, 7 sessions/week, 24 weeks in total
	Fine Motor Precision, Fine Motor Integration, Manual Dexterity, Upper Limb Coordination, Pinch Strength
	Physical
	no
	Non-touch-screen tablet use improved fine motor skills.
	Yes, from [123]

	43
	Lindsay et al. (2020), America [202]
	236/143
	117/155
	4-5 years, NS
	DDC
	dance
	Children participated in the All 4 Kids dance intervention.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	30-35 min/session, 2 to 3 sessions/week, 8 weeks in total
	Coordination And Movement Ability
	Physical
	no
	Intervention improved twelve movement skills in preschoolers.
	No

	44
	Lust & Donica (2011), America [203]
	17/15
	18/14
	4.6±0.3
	DDC
	FMS
	Children participated in the HWT-GSS program intervention.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	20-30 min/session, 47 sessions in total
	Prewriting, School Readiness, Handwriting-Nonspecific Fine MS
	Physical, Cognitive
	no
	Intervention improved prewriting, readiness, and fine motor skills.
	Yes, from [123]

	45
	Madić et al. (2018), Serbia [32]
	27/29
	0/56
	5.22±0.93
	TDC
	gymnastics
	Children participated in a developmental gymnastics intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 24 weeks in total
	20m Dash , Obstacle Course Backwards , Arm Plate Tapping , Seated Straddle Stretch , Standing Broad Jump , Bent-Arm Hang , Sit-Ups
	Physical
	no
	Control group showed minimal improvement after intervention.
	No

	46
	Marinsek & Denac (2020), Slovenia [204]
	17/27
	33/29
	5.6±0.4
	TDC
	MS
	Children participated in movement only or conbined movement and music group.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 4 sessions/week, 5 weeks in total
	FMS Score
	Physical
	no
	Movement alone and combined movement and music improved fundamental movement skills and rhythmic abilities.
	No

	47
	Martin et al. (2009), America [33]
	42/22
	34/30
	5.6±1.09
	TDC
	MS
	Children participated in a mastery motivational climate physical education intervention.
	MS with low-autonomy climate
	Preschool Teachers
	1
	30 min/session, 5 sessions/week, 6 weeks in total
	Locomotor, Object Control
	Physical
	no
	Mastery-based intervention improved locomotor and object control skills.
	Yes, from [205]

	48
	McCormick & Schnobrich (1971), America [206]
	25/24
	26/23
	4.4±NR
	TDC
	mixed (perception&motor)
	Children participated in a perceptual-motor training intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 28 weeks in total
	Verbal IQ, Nonverbal IQ And Body-Images, Auditory-Vocal (Attention), Visual-Motor (Visual Attention), Impulses (Impulsivity), Ego (Ego-Control), Superego (Overcontrol)
	Cognitive, Affective
	no
	Both groups improved IQ, experimental group improved other measures.
	Yes, from [123]

	49
	Moore et al. (1984), America [207]
	47/38
	NR
	kindergarten students, NS
	DDC
	mixed (perception&motor)
	Children participated in the Capon Perceptual-Motor Program intervention.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 63 sessions in total
	Total Score Of Motor Performance, Self-Concept, Academic Readiness
	Physical, Cognitive, Affective
	no
	Both programs improved motor ability but not self-concept or readiness.
	Yes, from [135]

	50
	Moschos et al. (2023), Greece [208]
	30/28
	NR
	4-5 years, NS
	TDC
	mixed (Psycho+motor)
	Children participated in psychomotor program with fine motor skill practice.
	no intervention
	External teachers/coaches/researchers
	1
	45 min/session, 3 sessions/week, 32 weeks in total
	Emotional Competence , Behaviour Problems
	Social
	no
	Intervention improved emotional competence and reduced Behaviour problems.
	No

	51
	Navarro-Patón et al. (2021), Spain [38]
	76/76
	82/70
	5.2±0.54
	TDC
	MS
	Children participated in a six-week motor skill PE intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 1 sessions/week, 6 weeks in total
	Manual Dexterity, Aiming And Catching, Balance, Total Test Score
	Physical
	no
	Intervention improved aiming, catching, and balance skills.
	No

	52
	Navarro-Patón et al. (2024), Spain [39]
	39/59
	47/51
	3.86±0.91
	TDC
	balance bike
	Children participated in a structured balance bike intervention.
	no intervention
	External teachers/coaches/researchers
	1
	50 min/session, 3 sessions/week, 9 weeks in total
	Manual Dexterity, Aiming And Catching, Balance, Total Test Score
	Physical
	no
	Balance bike intervention eliminated initial group differences.
	No

	53
	Ohl et al. (2013), America [209]
	47/28
	42/33
	5.19±0.34
	TDC
	mixed (finMS+visualMS)
	Children participated in the STEPS-K intervention.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	30 min/session, 1 sessions/week, 10 weeks in total
	Fine MS, Visual-MS, Pencil Grip
	Physical
	no
	Intervention improved fine motor and visual-motor skills.
	Yes, from [123]

	54
	Ozturk & Unver (2022), Turkey [41]
	31/35
	NR
	5.83±0.88
	TDC
	pilate
	Children participated in a Pilates intervention for 10 weeks.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 10 weeks in total
	Flamingo Balance Test, Plate Tapping, Sit-And-Reach, Handgrip Test, Standing Broad Jump, Sit-Ups In 30 s, Bent Arm Hang, 10 × 5 m Shuttle Run, 20 m Endurance Shuttle-Run
	Physical
	no
	Intervention improved various physical fitness measures.
	No

	55
	Ozyurek et al. (2015), Turkey [42]
	21/21
	21/21
	4 years, NS
	TDC
	PA
	Children participated in a game-based physical training intervention.
	regular curriculum
	Preschool teachers and External teachers/coaches/researchers
	1
	30-50 min/session, 2 sessions/week, 14 weeks in total
	Initial Skills, Academic Support Skills, Friendship Skills, Emotional Management Skills, Total Score Of Social Skills
	Social
	no
	Physical training improved social skills, with girls benefiting more.
	Yes, from [210]

	56
	Padial-Ruz et al. (2019), Honduras [211]
	22/28
	40/48
	5.45±0.69
	DDC
	mixed (cognitively engaging + PA)
	Children participated in a gesture-based vocabulary instruction intervention.
	sedentary activity
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 5 weeks in total
	Vocabulary Learning (Memory)
	Cognitive
	no
	Gestures and movement improved word learning compared to traditional methods.
	Yes, from [80]

	57
	Palmer et al. (2017), America [212]
	47/40
	47/40
	4.7±0.55
	DDC
	dance
	Children participated in the CHAMP dance intervention.
	free play
	Preschool Teachers
	1
	30 min/session, 2 sessions/week, 12 weeks in total
	MVPA In The 30-Min Movement Session
	Behavioural
	no
	Movement program increased activity levels compared to playground.
	Yes, from [135]

	58
	Phung et al. (2023), Vietnam [213]
	30/31
	34/27
	4.54±0.27
	TDC
	yoga
	Children participated in a yoga intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 3 sessions/week, 12 weeks in total
	Balance, Agility, Flexibility, Lower Muscular Strength, Upper Muscular Strength
	Physical
	no
	Yoga improved balance, flexibility, and strength, but not agility.
	No

	59
	Pienaar et al. (2011), South Africa [214]
	13/19
	14/18
	4 to 6 years, NS
	TDC
	mixed (perception&motor)
	Children participated in a perceptual-motor skills intervention.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 28 weeks in total
	Balance, Locomotor, Object Manipulation, Grip, And Visual-Motor Integration, Verbal, Visual-Spatial, Numerical, And Memory Abilities
	Physical, Cognitive
	no
	Program improved motor and social-adjustment skills.
	Yes, from [123]

	60
	Popović et al. (2020), Serbia [44]
	38/36
	48/26
	5.2±0.26
	TDC
	MS
	Children participated in a structured multisport program (MSG) twice a week.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 36 weeks in total
	Modified 20 m Shuttle Run Test, Standing Long Jump, Grip Strength, Medicine Ball Throw, Sit-Ups For 30 s, Bent-Arm Hang, 20 m Sprint, 4 × 10 m SRT, Sit And Reach
	Physical
	no
	Intervention improved several fitness tests, but not all.
	No

	61
	Ramah (2014), Romania [45]
	18/10
	NR
	5.76±0.23
	TDC
	square-stepping exercise
	Children participated in a square-stepping exercise intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 8 weeks in total
	Spatial, Memory, Concepts, Verbal
	Cognitive
	no
	Intervention improved cognitive skills in the experimental group.
	Yes, from [80]

	62
	Rocha et al. (2017), Portugal [49]
	11/11
	33/0
	4.8±0.5
	TDC
	swimming or soccer
	Children participated in a swimming intervention.
	no intervention
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 40 weeks in total
	Locomotor, Object Control, TGMD-2 Quotient, Locomotor, Object Control, TGMD-2 Quotient
	Physical
	yes
	Both groups improved motor skills, with soccer group reaching maximum rating.
	Yes, from [194]

	63
	Rosiek et al. (2022), America [215]
	18/18
	7/11
	4.2±0.65
	TDC
	outdoor PA
	Children participated in an outdoor PA intervention.
	indoor PA
	Preschool Teachers
	1
	30 min/session, 1 sessions/week, 1 weeks in total
	Arrows Incongruent (Inhibitory Control Of EF), Pig No-Go (Inhibitory Control Of EF), Silly Sounds Stroop (Inhibitory Control Of EF), Bubbles (Simple Reaction Time)
	Cognitive
	no
	Outdoor activity improved inhibitory control, indoor activity didn't.
	No

	64
	Ruiz-Esteban et al. (2020), Spain [216]
	28/108
	66/70
	3.25±0.26
	TDC
	mixed (Psycho+motor)
	Children participated in a structured physical education intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 24 weeks in total
	Leg Coordination, Arm Coordination
	Physical
	no
	Intervention improved arm coordination in the intervention group.
	No

	65
	Segura-Martínez et al. (2021), Spain [217]
	20/18
	NR
	3 to 4 years, NS
	TDC
	indoor parts
	Children participated in a classroom PA area intervention.
	no intervention
	Preschool Teachers
	2
	not structured, 5 sessions/week, 6 weeks in total
	MVPA During All School Day, MVPA During Recess Time
	Behavioural
	no
	Intervention increased activity, but boys benefited more than girls.
	Yes, from [218]

	66
	Shen et al. (2020), China [219]
	30/30
	30/30
	4.37±0.33
	TDC
	dance
	Children participated in a street-dance training intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	40-50 min/session, 3 sessions/week, 8 weeks in total
	Inhibitory Control, Executive Attention, Cognitive Flexibility, Working Memory
	Cognitive
	no
	Street dance training improved executive function in preschoolers.
	Yes, from [157]

	67
	Shi et al. (2024), China [52]
	28/28
	24/32
	5.6±NR
	TDC
	rugby game
	Children participated in a flag rugby intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	35 min/session, 3 sessions/week, 12 weeks in total
	Total GMS Score , Grip Strength , Stand Long Jump, Sit Forward Bending, Continuous Jump On Both Feet, 15 m Obstacle Run, Walk The Balance Beam
	Physical
	no
	Intervention improved various gross and fine motor skills.
	No

	68
	Stewart et al. (2007), Australia [220]
	36/32
	34/34
	6±0.27
	TDC
	fineMS
	Children received regular curriculum plus supplemental fine motor activities.
	regular curriculum
	External teachers/coaches/researchers
	1
	15 min/session, 5 sessions/week, 24 weeks in total
	Cognitive/Neuropsychological Functioning
	Cognitive
	no
	Fine motor activities improved attention, especially in girls.
	No

	69
	Stupar et al. (2017), Serbia [55]
	31/29
	NR
	4 to 5 years, NS
	TDC
	MS
	Children participated in a structured exercise program intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 2 sessions/week, 40 weeks in total
	20m Dash , Obstacle Course Backwards , Arm Plate Tapping , Seated Straddle Stretch , Standing Broad Jump , Bent-Arm Hang , Sit-Ups
	Physical
	no
	Intervention improved motor skills, but not anthropometry.
	No

	70
	Tandon et al. (2018), America [221]
	73/73
	40/33
	4.26±NR
	TDC
	aerobic exercise
	Children participated in a moderate-to-vigorous PA intervention.
	sedentary activity
	External teachers/coaches/researchers
	1
	15 min/session, 1 sessions/week, 2 weeks in total
	Cognitive Inhibitory Control, Behavioural Inhibitory Control, Working Memory And Inhibitory Control, Inhibitory Control, Working Memory And Flexibility Or Set-Shifting, Inhibitory Control, Working Memory And Flexibility, MVPA
	Cognitive, Behavioural
	no
	Sedentary Behaviour increased inhibitory control, not other cognitive skills.
	No

	71
	Tortella et al. (2016), Italy [57]
	104/70
	63/47
	5.7±0.31
	TDC
	mixed (GMS+free play)
	Children participated in a playground activities intervention.
	no intervention
	External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 10 weeks in total
	GMS, Fine MS
	Physical
	no
	Gross motor activities improved gross, but not fine motor skills.
	Yes, from [135]

	72
	Tortella et al. (2022), Italy [58]
	62/36
	50/48
	5.3±0.5
	TDC
	PA
	Children participated in a structured and free play activity intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	60 min/session, 1 sessions/week, 10 weeks in total
	Total Score Of TMC, Total Score Of MABC-2, Total Score Of Playground-Specific Tests, Total Score Of TMC, Total Score Of MABC-2, Total Score Of Playground-Specific Tests
	Physical
	no
	Playground activities improved playground-specific motor skills.
	No

	73
	Tsapakidou et al. (2014), Greece [222]
	49/49
	50/48
	3.5 to 5 years, NS
	TDC
	FMS
	Children participated in a basic motor skills intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	30-40 min/session, 2 sessions/week, 8 weeks in total
	Total Score Of GMS
	Physical
	no
	Experimental group performed better, with no gender differences.
	Yes, from [75]

	74
	Uzunović et al. (2017), Serbia [223]
	31/26
	NR
	6±0.5
	TDC
	FMS
	Children participated in a kindergarten sports school intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 8 weeks in total
	Changes In Bilateral Coordination And Balance In Preschool Children
	Physical
	no
	Intervention improved bilateral coordination and balance.
	No

	75
	Veldman et al. (2017), America [61]
	38/16
	0/54
	3.9±0.62
	DDC
	FMS
	Children participated in the CHAMP ball skills intervention.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 2 sessions/week, 9 weeks in total
	Strike, Dribble, Catch, Kick, Throw, Roll, Overall Score
	Physical
	yes
	Girls in the intervention improved ball skills significantly.
	Yes, from [75]

	76
	Venetsanou & Kambas (2004), Greece [224]
	28/38
	36/30
	4.98±0.53
	TDC
	dance
	Children participated in a 20-week traditional Greek dances program.
	regular curriculum
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 20 weeks in total
	Motor Proficiency
	Physical
	no
	Experimental group significantly outperformed the control group in post-test.
	No

	77
	Wadsworth et al. (2017), America [62]
	12/12
	NR
	4 years, NS
	TDC
	GMS
	Children participated in a mastery-motivational MS&PA intervention.
	free play
	External teachers/coaches/researchers
	1
	45 min/session, 2 sessions/week, 20 weeks in total
	MVPA
	Behavioural
	no
	Intervention decreased sedentary Behaviour and increased activity.
	No

	78
	Wick et al. (2021), Germany [64]
	32/22
	28/26
	4.5±0.7
	TDC
	strength training
	Children participated in a strength-focused exercise intervention.
	regular curriculum
	Preschool Teachers
	1
	30 min/session, 3 sessions/week, 10 weeks in total
	Muscle Strength Of The Upper Body, Muscle Power Of The Lower Body, Static Balance, Coordination (Right Leg), Coordination (Left Leg), Sorting Time Of The Test (Attention), Correct Cards Of The Test (Attention)
	Physical, Cognitive
	no
	Strength training improved jump performance and attention in preschoolers.
	No

	79
	Xiong et al. (2017), China [225]
	19/20
	20/19
	4.67±NR
	TDC
	PA
	Children participated in a PA intervention involving games.
	free play
	External teachers/coaches/researchers
	1
	30 min/session, 5 sessions/week, 12 weeks in total
	Total Score Of EF, Average Score Of Perceived Physical Competence
	Physical, Cognitive
	no
	Intervention improved executive functions but not perceived competence.
	No

	80
	Xiong et al. (2019), China [226]
	30/30
	30/30
	4.59±NR
	TDC
	PA
	Children participated in an exergaming intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	20 min/session, 5 sessions/week, 8 weeks in total
	Total Score Of EF, Average Score Of Perceived Physical Competence, Average Score Of Perceived Social Acceptance
	Physical, Cognitive, Social
	no
	Intervention enhanced executive functions and social acceptance.
	No

	81
	Yoshida et al. (1980), Japan [227]
	21/11
	30/27
	5±0.28
	TDC
	endurance training
	Children participated in an endurance running intervention.
	regular curriculum
	Preschool Teachers
	1
	5-15 min/session,  27 sessions in total
	Cardiorespiratory Function
	Physical
	no
	Preschoolers' running speed, not aerobic capacity, can be improved.
	No

	82
	Yoshizawa et al. (1990), Japan [67]
	12/7
	19/0
	5.67±0.29
	TDC
	endurance training
	Children participated in a daily endurance running intervention.
	no intervention
	External teachers/coaches/researchers
	1
	5-10 min/session, not mentioned, 24 weeks in total
	Maximal Running Speed
	Physical
	no
	Training increased maximal running speed, heart rate, and oxygen uptake.
	No

	83
	Yoshizawa et al. (1997), Japan [228]
	8/8
	16/16
	4.54±0.17
	TDC
	endurance training
	Children participated in a daily endurance running intervention.
	no intervention
	External teachers/coaches/researchers
	1
	5-10 min/session, 6 sessions/week, 72 weeks in total
	Maximal Running Speed
	Physical
	no
	Experimental group showed superior maximal aerobic power.
	No

	84
	Zach et al. (2015), Israel [68]
	44/39
	60/63
	5.07±0.68
	TDC
	orienteering
	Children participated in an orienteering intervention.
	no intervention
	External teachers/coaches/researchers
	1
	not mentioned, 1 sessions/week, 9 weeks in total
	Attention, Spatial Perception
	Cognitive
	no
	Intervention improved executive functions in experimental groups.
	No

	85
	Zhang & Zhang (2023), China [229]
	60/60
	NR
	4.44±0.278
	TDC
	FMS
	Children participated in an integrated sports game training intervention.
	no intervention
	External teachers/coaches/researchers
	1
	not mentioned, 8 weeks in total
	Mobile Skills & Ball Control Skills
	Physical
	no
	Integrative sports games effectively train basic movement skills.
	No

	86
	Zhang et al. (2020), China [69]
	21/20
	20/21
	5.25±0.52
	TDC
	PA
	Children participated in a PA intervention including MVPA.
	sedentary activity
	External teachers/coaches/researchers
	1
	25 min/session,  2 sessions in total
	Cognitive Flexibility , Working Memory , Inhibitory Control Reaction Time , Inhibitory Control Accuracy
	Cognitive
	no
	Physical activity temporarily boosted cognitive flexibility.
	No

	87
	Zhang et al. (2022), China [230]
	57/52
	54/55
	4.52±0.3
	TDC
	mixed (cognitively engaging + PA)
	Children participated in a combined FMS and cognitive games intervention.
	regular curriculum
	External teachers/coaches/researchers
	1
	40 min/session, 3 sessions/week, 12 weeks in total
	Accuracy Of The Task (Working Memory), Reaction Time Of The Task (Working Memory), Manual Dexterity (Motor Competence), Aiming And Catching (Motor Competence), Static And Dynamic Balance (Motor Competence), Total Score (Motor Competence)
	Physical, Cognitive
	no
	Intervention improved working memory and some motor skills.
	No


M Mean SD standard deviation, NR Not report, NS Not specific, TDC Typical developing children, DDC Diverse/disadvantaged children, OC Obese children, St./Unst. Structured/Unstructured, Fine MS Fine Motor Skills, PA Physical activity, VPA Vigorous physical activity, MVPA Moderate-to-vigorous physical activity, TPA Total physical activity, PL Physical literacy, Dt. Development, GMS Gross Motor Skills.


Table S4 Sensitivity Analyses through Different Domains
a Sensitivity Analysis Results under Physical Domain

	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Year
	389
	0.152
	1
	0.696
	
	
	
	
	
	
	95.95%
	0.00%

	Intercept
	
	
	
	
	-4.669
	0.735
	-31.703
	13.793
	-0.339
	0.735
	
	

	Year
	
	
	
	
	0.003
	0.696
	-0.011
	0.007
	0.390
	0.696
	
	

	Number of participants
	389
	9.462
	1
	0.002
	
	
	
	
	
	
	95.79%
	2.88%

	Intercept
	
	
	
	
	0.846
	0.715
	0.977
	0.067
	12.655
	<0.001
	
	

	Number of participants
	
	
	
	
	-0.001
	-0.002
	-0.001
	<0.001
	-3.076
	0.002
	
	

	Age
	389
	0.441
	1
	0.507
	
	
	
	
	
	
	95.92%
	0.11%

	Intercept
	
	
	
	
	0.959
	0.231
	1.687
	0.371
	2.581
	0.010
	
	

	Age
	
	
	
	
	-0.052
	-0.205
	0.101
	0.078
	-0.664
	0.507
	
	

	Quality
	
	10.240
	2
	0.006
	
	
	
	
	
	
	95.88%
	1.28%

	Strong
	117
	
	
	
	0.547
	0.366
	0.728
	0.092
	5.923
	<0.001
	
	

	Moderate
	145
	
	
	
	0.655
	-0.137
	0.353
	0.125
	0.866
	0.387
	
	

	Weak
	127
	
	
	
	0.947
	0.145
	0.654
	0.130
	3.076
	0.002
	
	

	Design
	
	1.594
	2
	0.451
	
	
	
	
	
	
	95.95%
	0.00%

	Controlled trial
	180
	
	
	
	0.785
	0.634
	0.936
	0.077
	10.188
	<0.001
	
	

	Cluster randomized controlled trial
	75
	
	
	
	0.682
	-0.377
	0.171
	0.140
	-0.736
	0.462
	
	

	Randomized controlled trial
	134
	
	
	
	0.642
	-0.373
	0.086
	0.117
	-1.223
	0.221
	
	

	Region
	
	25.504
	4
	<0.001
	
	
	
	
	
	
	95.58%
	7.80%

	Asia
	158
	
	
	
	0.709
	0.556
	0.863
	0.079
	9.043
	<0.001
	
	

	Africa
	5
	
	
	
	0.449
	-1.128
	0.607
	0.443
	-0.588
	0.557
	
	

	Europe
	144
	
	
	
	0.499
	-0.432
	0.011
	0.113
	-1.860
	0.063
	
	

	North America 
	70
	
	
	
	1.214
	0.226
	0.783
	0.142
	3.546
	<0.001
	
	

	Oceania
	12
	
	
	
	0.534
	-0.745
	0.395
	0.291
	-0.602
	0.547
	
	

	Major gender
	
	4.781
	1
	0.029
	
	
	
	
	
	
	95.88%
	0.17%

	Male
	210
	
	
	
	0.622
	0.486
	0.758
	0.069
	8.965
	<0.001
	
	

	Female
	139
	
	
	
	0.864
	0.025
	0.459
	0.111
	2.187
	0.029
	
	


SMD standardized mean differences, CI confidence interval.

b Sensitivity Analysis Results under Cognitive Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Year
	161
	0.287
	1
	0.592
	
	
	
	
	
	
	93.53%
	0.00%

	Intercept
	
	
	
	
	9.395
	-23.000
	41.790
	16.528
	0.568
	0.570
	
	

	Year
	
	
	
	
	-0.004
	-0.020
	0.012
	0.008
	-0.536
	0.592
	
	

	Number of participants
	161
	0.223
	1
	0.637
	
	
	
	
	
	
	93.48%
	0.00%

	Intercept
	
	
	
	
	0.590
	0.327
	0.852
	0.134
	4.401
	<0.001
	
	

	Number of participants
	
	
	
	
	-0.001
	-0.003
	0.002
	0.001
	-0.473
	0.637
	
	

	Age
	161
	7.011
	1
	0.008
	
	
	
	
	
	
	93.14%
	4.64%

	Intercept
	
	
	
	
	1.954
	0.894
	3.013
	0.541
	3.613
	<0.001
	
	

	Age
	
	
	
	
	-0.298
	-0.518
	-0.077
	0.112
	-2.648
	0.008
	
	

	Quality
	
	14.447
	2
	0.001
	
	
	
	
	
	
	92.84%
	9.19%

	Strong
	68
	
	
	
	0.238
	0.034
	0.443
	0.104
	2.281
	0.023
	
	

	Moderate
	54
	
	
	
	0.805
	0.255
	0.879
	0.159
	3.562
	<0.001
	
	

	Weak
	39
	
	
	
	0.698
	0.114
	0.807
	0.177
	2.602
	0.009
	
	

	Design
	
	3.000
	2
	0.223
	
	
	
	
	
	
	93.40%
	0.82%

	Controlled trial
	45
	
	
	
	0.432
	0.162
	0.702
	0.138
	3.131
	0.002
	
	

	Cluster randomized controlled trial
	46
	
	
	
	0.422
	-0.384
	0.365
	0.191
	-0.051
	0.960
	
	

	Randomized controlled trial
	70
	
	
	
	0.678
	-0.099
	0.591
	0.176
	1.398
	0.162
	
	

	Region
	
	10.691
	4
	0.030
	
	
	
	
	
	
	93.24%
	2.96%

	Asia
	43
	
	
	
	0.449
	0.181
	0.717
	0.137
	3.285
	0.001
	
	

	Africa
	6
	
	
	
	0.848
	-0.402
	1.199
	0.408
	0.977
	0.329
	
	

	Europe
	59
	
	
	
	0.803
	0.001
	0.708
	0.180
	1.964
	0.050
	
	

	North America 
	35
	
	
	
	0.310
	-0.540
	0.263
	0.205
	-0.675
	0.500
	
	

	Oceania
	18
	
	
	
	0.217
	-0.722
	0.259
	0.250
	-0.925
	0.355
	
	

	Major gender
	
	0.301
	1
	0.584
	
	
	
	
	
	
	92.60%
	0.00%

	Male
	106
	
	
	
	0.522
	0.361
	0.683
	0.082
	6.369
	<0.001
	
	

	Female
	46
	
	
	
	0.44
	-0.376
	0.212
	0.150
	-0.548
	0.584
	
	


SMD standardized mean differences, CI confidence interval.

c Sensitivity Analysis Results under Affective Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Year
	35
	0.099
	1
	0.753
	
	
	
	
	
	
	74.48%
	0.00%

	Intercept
	
	
	
	
	4.437
	-20.306
	29.181
	12.625
	0.352
	0.725
	
	

	Year
	
	
	
	
	-0.002
	-0.014
	0.010
	0.006
	-0.315
	0.753
	
	

	Number of participants
	35
	2.238
	1
	0.135
	
	
	
	
	
	
	70.79%
	5.81%

	Intercept
	
	
	
	
	0.605
	0.342
	0.868
	0.134
	4.508
	<0.001
	
	

	Number of participants
	
	
	
	
	-0.002
	-0.005
	0.001
	0.002
	-1.496
	0.135
	
	

	Age
	35
	0.255
	1
	0.614
	
	
	
	
	
	
	74.30%
	0.00%

	Intercept
	
	
	
	
	1.160
	-1.554
	3.873
	1.385
	0.838
	0.402
	
	

	Age
	
	
	
	
	-0.158
	-0.771
	0.455
	0.313
	-0.505
	0.614
	
	

	Quality
	
	0.095
	2
	0.954
	
	
	
	
	
	
	75.20%
	0.00%

	Strong
	3
	
	
	
	0.384
	-0.244
	1.012
	0.321
	1.198
	0.231
	
	

	Moderate
	28
	
	
	
	0.478
	-0.571
	0.758
	0.339
	0.276
	0.782
	
	

	Weak
	4
	
	
	
	0.427
	-0.790
	0.876
	0.425
	0.102
	0.919
	
	

	Design
	
	3.288
	2
	0.193
	
	
	
	
	
	
	71.22%
	5.76%

	Controlled trial
	25
	
	
	
	0.537
	0.315
	0.760
	0.113
	4.741
	<0.001
	
	

	Cluster randomized controlled trial
	7
	
	
	
	0.175
	-0.786
	0.062
	0.216
	-1.673
	0.094
	
	

	Randomized controlled trial
	3
	
	
	
	0.659
	-0.509
	0.752
	0.322
	0.378
	0.705
	
	

	Region
	
	0.434
	2
	0.805
	
	
	
	
	
	
	74.29%
	0.00%

	Asia
	8
	
	
	
	0.512
	0.132
	0.893
	0.194
	2.641
	0.008
	
	

	Europe
	19
	
	
	
	0.493
	-0.485
	0.447
	0.238
	-0.080
	0.937
	
	

	North America 
	8
	
	
	
	0.356
	-0.686
	0.374
	0.271
	-0.577
	0.564
	
	

	Major gender
	
	0.125
	1
	0.724
	
	
	
	
	
	
	74.37%
	0.00%

	Male
	13
	
	
	
	0.398
	0.108
	0.688
	0.148
	2.693
	0.007
	
	

	Female
	20
	
	
	
	0.468
	-0.318
	0.457
	0.198
	0.353
	0.724
	
	


SMD standardized mean differences, CI confidence interval.

d Sensitivity Analysis Results under Social Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Year
	35
	<0.001
	1
	0.997
	
	
	
	
	
	
	68.52%
	0.00%

	Intercept
	
	
	
	
	0.412
	-54.558
	55.382
	28.046
	0.015
	0.988
	
	

	Year
	
	
	
	
	<0.001
	-0.027
	0.027
	0.014
	0.004
	0.997
	
	

	Number of participants
	35
	1.047
	1
	0.306
	
	
	
	
	
	
	65.41%
	1.84%

	Intercept
	
	
	
	
	0.597
	0.359
	0.834
	0.121
	4.921
	<0.001
	
	

	Number of participants
	
	
	
	
	-0.001
	-0.004
	0.001
	0.001
	-1.023
	0.306
	
	

	Age
	35
	0.016
	1
	0.901
	
	
	
	
	
	
	67.89%
	0.00%

	Intercept
	
	
	
	
	0.344
	-2.254
	2.943
	1.326
	0.260
	0.795
	
	

	Age
	
	
	
	
	0.037
	-0.548
	0.623
	0.299
	0.124
	0.901
	
	

	Quality
	
	1.126
	2
	0.570
	
	
	
	
	
	
	68.31%
	0.00%

	Strong
	10
	
	
	
	0.385
	0.066
	0.705
	0.163
	2.366
	0.018
	
	

	Moderate
	20
	
	
	
	0.527
	-0.251
	0.534
	0.200
	0.708
	0.479
	
	

	Weak
	5
	
	
	
	0.667
	-0.252
	0.816
	0.273
	1.035
	0.301
	
	

	Design
	
	1.657
	2
	0.437
	
	
	
	
	
	
	66.64%
	0.00%

	Controlled trial
	21
	
	
	
	0.607
	0.379
	0.834
	0.116
	5.225
	<0.001
	
	

	Cluster randomized controlled trial
	3
	
	
	
	0.332
	-0.809
	0.260
	0.273
	-1.007
	0.314
	
	

	Randomized controlled trial
	11
	
	
	
	0.41
	-0.570
	0.176
	0.190
	-1.036
	0.300
	
	

	Region
	
	8.581
	2
	0.014
	
	
	
	
	
	
	58.09%
	29.93%

	Asia
	13
	
	
	
	0.743
	0.500
	0.987
	0.124
	5.995
	<0.001
	
	

	Europe
	14
	
	
	
	0.487
	-0.606
	0.095
	0.179
	-1.431
	0.153
	
	

	North America 
	8
	
	
	
	0.171
	-0.955
	-0.189
	0.196
	-2.925
	0.003
	
	

	Major gender
	
	0.291
	1
	0.590
	
	
	
	
	
	
	67.75%
	0.00%

	Male
	21
	
	
	
	0.524
	0.313
	0.736
	0.108
	4.850
	<0.001
	
	

	Female
	13
	
	
	
	0.425
	-0.460
	0.261
	0.184
	-0.540
	0.590
	
	


SMD standardized mean differences, CI confidence interval.

e Sensitivity Analysis Results under Behavioral Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Year
	78
	0.783
	1
	0.376
	
	
	
	
	
	
	97.12%
	0.00%

	Intercept
	
	
	
	
	-45.445
	-147.080
	56.190
	51.855
	-0.876
	0.381
	
	

	Year
	
	
	
	
	0.023
	-0.028
	0.073
	0.026
	0.885
	0.376
	
	

	Number of participants
	78
	4.454
	1
	0.035
	
	
	
	
	
	
	96.94%
	4.82%

	Intercept
	
	
	
	
	0.646
	0.370
	0.922
	0.141
	4.586
	<0.001
	
	

	Number of participants
	
	
	
	
	-0.001
	-0.002
	-0.001
	0.001
	-2.110
	0.035
	
	

	Age
	78
	0.020
	1
	0.887
	
	
	
	
	
	
	97.13%
	0.00%

	Intercept
	
	
	
	
	0.333
	-1.127
	1.793
	0.745
	0.447
	0.655
	
	

	Age
	
	
	
	
	0.025
	-0.315
	0.364
	0.173
	0.142
	0.887
	
	

	Quality
	
	0.794
	2
	0.672
	
	
	
	
	
	
	97.17%
	0.00%

	Strong
	48
	
	
	
	0.471
	0.215
	0.727
	0.131
	3.604
	<0.001
	
	

	Moderate
	25
	
	
	
	0.441
	-0.471
	0.412
	0.225
	-0.132
	0.895
	
	

	Weak
	5
	
	
	
	0.08
	-1.251
	0.469
	0.439
	-0.891
	0.373
	
	

	Design
	
	2.932
	2
	0.231
	
	
	
	
	
	
	97.09%
	1.44%

	Controlled trial
	11
	
	
	
	0.667
	0.130
	1.204
	0.274
	2.436
	0.015
	
	

	Cluster randomized controlled trial
	49
	
	
	
	0.307
	-0.951
	0.232
	0.302
	-1.193
	0.233
	
	

	Randomized controlled trial
	18
	
	
	
	0.671
	-0.679
	0.688
	0.349
	0.012
	0.991
	
	

	Region
	
	11.124
	3
	0.011
	
	
	
	
	
	
	96.77%
	9.95%

	Asia
	6
	
	
	
	1.535
	0.834
	2.236
	0.358
	4.290
	<0.001
	
	

	Europe
	19
	
	
	
	0.189
	-2.144
	-0.549
	0.407
	-3.307
	0.001
	
	

	North America 
	30
	
	
	
	0.414
	-1.888
	-0.355
	0.391
	-2.868
	0.004
	
	

	Oceania
	23
	
	
	
	0.397
	-1.922
	-0.354
	0.400
	-2.844
	0.005
	
	

	Major gender
	
	4.515
	1
	0.034
	
	
	
	
	
	
	97.17%
	4.64%

	Male
	47
	
	
	
	0.284
	0.027
	0.541
	0.131
	2.162
	0.031
	
	

	Female
	27
	
	
	
	0.749
	0.036
	0.894
	0.219
	2.125
	0.034
	
	


SMD standardized mean differences, CI confidence interval.

Table S5 Meta-Regression Results of the Effect of Subgroup and Moderator Variables
a Meta-Regression Results of the Effect of Subgroup and Moderator Variables under Physical Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Subgroup
	
	10.173
	5
	0.071
	
	
	
	
	
	
	95.75%
	1.21%

	Agility
	31
	
	
	
	0.614
	0.258
	0.970
	0.182
	3.378
	0.001
	
	

	Cardiorespiratory Fitness
	10
	
	
	
	0.207
	-1.125
	0.312
	0.367
	-1.109
	0.268
	
	

	Flexibility
	20
	
	
	
	0.379
	-0.803
	0.334
	0.290
	-0.809
	0.419
	
	

	Global physical performance
	5
	
	
	
	0.279
	-1.280
	0.609
	0.482
	-0.696
	0.487
	
	

	Motor competence
	255
	
	
	
	0.821
	-0.170
	0.585
	0.193
	1.077
	0.282
	
	

	Muscle strength
	68
	
	
	
	0.571
	-0.472
	0.386
	0.219
	-0.197
	0.844
	
	

	Parent/family involvement
	
	2.611
	1
	0.106
	
	
	
	
	
	
	95.88%
	0.49%

	Without parent/family involvement
	381
	
	
	
	0.727
	0.624
	0.829
	0.052
	13.922
	<0.001
	
	

	With parent/family involvement
	8
	
	
	
	0.15
	-1.278
	0.123
	0.357
	-1.616
	0.106
	
	

	Teacher involvement
	
	1.879
	1
	0.170
	
	
	
	
	
	
	95.91%
	0.07%

	Without teacher involvement
	353
	
	
	
	0.737
	0.631
	0.844
	0.054
	13.563
	<0.001
	
	

	With teacher involvement
	36
	
	
	
	0.495
	-0.588
	0.104
	0.177
	-1.371
	0.170
	
	

	Size of participants
	
	2.166
	1
	0.141
	
	
	
	
	
	
	95.93%
	0.05%

	<100
	258
	
	
	
	0.77
	0.645
	0.896
	0.064
	12.000
	<0.001
	
	

	≥100
	131
	
	
	
	0.61
	-0.372
	0.053
	0.108
	-1.472
	0.141
	
	

	Type of children
	
	33.866
	2
	<0.001
	
	
	
	
	
	
	95.45%
	11.34%

	Diverse/disadvantaged children
	36
	
	
	
	1.601
	1.282
	1.919
	0.162
	9.859
	<0.001
	
	

	Obese children
	16
	
	
	
	0.426
	-1.747
	-0.604
	0.292
	-4.031
	<0.001
	
	

	Typical developing children
	337
	
	
	
	0.629
	-1.306
	-0.637
	0.171
	-5.695
	<0.001
	
	

	Facilitator
	
	19.262
	5
	0.002
	
	
	
	
	
	
	95.72%
	4.07%

	External personnel
	259
	
	
	
	0.843
	0.721
	0.966
	0.063
	13.493
	<0.001
	
	

	Parents
	10
	
	
	
	0.822
	-0.646
	0.603
	0.319
	-0.067
	0.946
	
	

	Parents & external personnel
	6
	
	
	
	-0.419
	-2.072
	-0.452
	0.413
	-3.055
	0.002
	
	

	Preschool teachers
	67
	
	
	
	0.484
	-0.627
	-0.091
	0.137
	-2.629
	0.009
	
	

	Preschool teachers & external personnel
	32
	
	
	
	0.393
	-0.815
	-0.084
	0.187
	-2.409
	0.016
	
	

	Preschool teachers & parents
	15
	
	
	
	0.582
	-0.769
	0.246
	0.259
	-1.009
	0.313
	
	

	Intervention structure
	
	1.395
	1
	0.238
	
	
	
	
	
	
	95.91%
	0.00%

	Structured
	369
	
	
	
	0.729
	0.625
	0.833
	0.053
	13.705
	<0.001
	
	

	Unstructured
	20
	
	
	
	0.458
	-0.721
	0.179
	0.230
	-1.181
	0.238
	
	

	Duration
	
	20.619
	4
	<0.001
	
	
	
	
	
	
	95.66%
	5.27%

	<30 min
	32
	
	
	
	0.278
	-0.070
	0.625
	0.177
	1.567
	0.117
	
	

	30 min≤~<45 min
	160
	
	
	
	0.883
	0.225
	0.986
	0.194
	3.119
	0.002
	
	

	45 min≤~<60 min
	89
	
	
	
	0.882
	0.199
	1.008
	0.206
	2.926
	0.003
	
	

	≥60 min
	80
	
	
	
	0.458
	-0.230
	0.589
	0.209
	0.860
	0.390
	
	

	Not structured
	28
	
	
	
	0.45
	-0.329
	0.673
	0.256
	0.671
	0.502
	
	

	Frequency
	
	5.401
	3
	0.145
	
	
	
	
	
	
	95.87%
	0.12%

	1&2 t/week
	157
	
	
	
	0.769
	0.609
	0.929
	0.082
	9.425
	<0.001
	
	

	3&4 t/week
	127
	
	
	
	0.785
	-0.224
	0.255
	0.122
	0.128
	0.898
	
	

	5&6&7 t/week
	94
	
	
	
	0.508
	-0.521
	-0.001
	0.133
	-1.968
	0.049
	
	

	Not structured
	11
	
	
	
	0.92
	-0.467
	0.768
	0.315
	0.479
	0.632
	
	

	Length
	
	7.085
	4
	0.132
	
	
	
	
	
	
	95.88%
	0.64%

	<4 week
	4
	
	
	
	0.726
	-0.256
	1.707
	0.501
	1.449
	0.147
	
	

	4 week≤~<24 week
	248
	
	
	
	0.807
	-0.909
	1.070
	0.505
	0.160
	0.873
	
	

	24 week≤~<52 week
	115
	
	
	
	0.588
	-1.137
	0.861
	0.510
	-0.271
	0.787
	
	

	≥52 week
	21
	
	
	
	0.385
	-1.411
	0.730
	0.546
	-0.624
	0.533
	
	

	Type of intervention
	
	14.099
	4
	0.007
	
	
	
	
	
	
	95.79%
	3.11%

	Physical Activity
	69
	
	
	
	0.371
	0.138
	0.605
	0.119
	3.113
	0.002
	
	

	Motor Skill
	116
	
	
	
	0.929
	0.261
	0.855
	0.152
	3.679
	<0.001
	
	

	Dual task with cognitive engaging
	4
	
	
	
	0.527
	-0.882
	1.194
	0.530
	0.294
	0.769
	
	

	Dual task without cognitive engaging
	68
	
	
	
	0.65
	-0.053
	0.611
	0.169
	1.646
	0.100
	
	

	Others
	132
	
	
	
	0.748
	0.086
	0.668
	0.149
	2.535
	0.011
	
	

	Type of control
	
	24.027
	3
	<0.001
	
	
	
	
	
	
	95.62%
	7.47%

	Free play
	32
	
	
	
	1.201
	0.853
	1.550
	0.178
	6.751
	<0.001
	
	

	No intervention
	135
	
	
	
	0.516
	-1.071
	-0.299
	0.197
	-3.480
	0.001
	
	

	Regular curriculum
	215
	
	
	
	0.724
	-0.850
	-0.104
	0.190
	-2.509
	0.012
	
	

	Others
	7
	
	
	
	1.956
	-0.058
	1.567
	0.415
	1.820
	0.069
	
	

	Follow-up
	
	5.313
	1
	0.021
	
	
	
	
	
	
	95.86%
	1.52%

	Without follow-up
	361
	
	
	
	0.681
	0.577
	0.786
	0.053
	12.797
	<0.001
	
	

	With follow-up
	28
	
	
	
	1.148
	0.070
	0.863
	0.202
	2.305
	0.021
	
	


Factor “Not mentioned” in subgroup “Length” was deleted since the number of this factor is less than 3. SMD standardized mean differences, CI confidence interval.

b Meta-Regression Results of the Effect of Subgroup and Moderator Variables under Cognitive Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Subgroup
	
	45.085
	12
	<0.001
	
	
	
	
	
	
	92.26%
	14.17%

	Inhibitory control/inhibition
	37
	
	
	
	0.322
	0.048
	0.596
	0.140
	2.303
	0.021
	
	

	Attention
	13
	
	
	
	0.469
	-0.387
	0.682
	0.273
	0.540
	0.589
	
	

	Cognitive flexibility/shifting
	16
	
	
	
	0.128
	-0.691
	0.304
	0.254
	-0.762
	0.446
	
	

	Dual task management
	8
	
	
	
	0.439
	-0.532
	0.767
	0.331
	0.355
	0.722
	
	

	Logic skills
	7
	
	
	
	0.504
	-0.491
	0.856
	0.344
	0.532
	0.595
	
	

	Other cognitive skills
	15
	
	
	
	1.030
	0.192
	1.225
	0.264
	2.688
	0.007
	
	

	Reaction
	11
	
	
	
	0.328
	-0.569
	0.582
	0.294
	0.022
	0.983
	
	

	Self-concept
	3
	
	
	
	0.222
	-1.109
	0.911
	0.515
	-0.193
	0.847
	
	

	Spatial skills
	8
	
	
	
	1.995
	0.985
	2.362
	0.351
	4.763
	<0.001
	
	

	Temporal skills
	5
	
	
	
	1.639
	0.517
	2.117
	0.408
	3.228
	0.001
	
	

	Total EF score
	6
	
	
	
	0.963
	-0.097
	1.380
	0.377
	1.703
	0.089
	
	

	Verbal skills
	6
	
	
	
	0.612
	-0.447
	1.028
	0.376
	0.772
	0.440
	
	

	Working memory
	26
	
	
	
	0.268
	-0.479
	0.372
	0.217
	-0.247
	0.805
	
	

	Teacher involvement
	
	0.179
	1
	0.672
	
	
	
	
	
	
	93.49%
	0.00%

	Without teacher involvement
	149
	
	
	
	0.545
	0.397
	0.693
	0.075
	7.235
	<0.001
	
	

	With teacher involvement
	12
	
	
	
	0.43
	-0.649
	0.419
	0.273
	-0.423
	0.672
	
	

	Size of participants
	
	6.154
	1
	0.013
	
	
	
	
	
	
	93.20%
	3.92%

	<100
	118
	
	
	
	0.644
	0.481
	0.808
	0.083
	7.720
	<0.001
	
	

	≥100
	43
	
	
	
	0.253
	-0.699
	-0.082
	0.158
	-2.481
	0.013
	
	

	Type of children
	
	1.151
	1
	0.283
	
	
	
	
	
	
	93.44%
	0.32%

	Diverse/disadvantaged children
	9
	
	
	
	0.85
	0.259
	1.441
	0.302
	2.819
	0.005
	
	

	Typical developing children
	152
	
	
	
	0.517
	-0.942
	0.275
	0.311
	-1.073
	0.283
	
	

	Facilitator
	
	4.541
	4
	0.338
	
	
	
	
	
	
	93.45%
	0.00%

	All
	5
	
	
	
	0.61
	-0.166
	1.387
	0.396
	1.541
	0.123
	
	

	External personnel
	105
	
	
	
	0.632
	-0.775
	0.818
	0.406
	0.053
	0.958
	
	

	Preschool teachers
	37
	
	
	
	0.264
	-1.175
	0.483
	0.423
	-0.818
	0.413
	
	

	Preschool teachers & external personnel
	13
	
	
	
	0.53
	-1.001
	0.841
	0.470
	-0.171
	0.865
	
	

	Intervention structure
	
	1.688
	1
	0.194
	
	
	
	
	
	
	93.38%
	0.42%

	Structured
	153
	
	
	
	0.558
	0.413
	0.703
	0.074
	7.547
	<0.001
	
	

	Unstructured
	8
	
	
	
	0.142
	-1.044
	0.212
	0.320
	-1.299
	0.194
	
	

	Duration
	
	25.377
	4
	<0.001
	
	
	
	
	
	
	92.35%
	14.27%

	<30 min
	57
	
	
	
	0.217
	-0.002
	0.437
	0.112
	1.938
	0.053
	
	

	30 min≤~<45 min
	59
	
	
	
	0.61
	0.081
	0.705
	0.159
	2.466
	0.014
	
	

	45 min≤~<60 min
	24
	
	
	
	1.227
	0.604
	1.415
	0.207
	4.881
	<0.001
	
	

	≥60 min
	16
	
	
	
	0.45
	-0.230
	0.695
	0.236
	0.987
	0.324
	
	

	Not structured
	5
	
	
	
	0.184
	-0.790
	0.724
	0.386
	-0.085
	0.932
	
	

	Frequency
	
	2.563
	3
	0.464
	
	
	
	
	
	
	93.45%
	0.00%

	1&2 t/week
	57
	
	
	
	0.693
	0.454
	0.932
	0.122
	5.678
	<0.001
	
	

	3&4 t/week
	62
	
	
	
	0.448
	-0.575
	0.085
	0.168
	-1.457
	0.145
	
	

	5&6&7 t/week
	41
	
	
	
	0.453
	-0.610
	0.131
	0.189
	-1.269
	0.205
	
	

	Length
	
	21.830
	2
	<0.001
	
	
	
	
	
	
	92.46%
	13.75%

	<4 week
	19
	
	
	
	0.116
	-0.266
	0.497
	0.195
	0.595
	0.552
	
	

	4 week≤~<24 week
	120
	
	
	
	0.463
	-0.064
	0.758
	0.210
	1.653
	0.098
	
	

	24 week≤~<52 week
	22
	
	
	
	1.278
	0.637
	1.687
	0.268
	4.341
	<0.001
	
	

	Type of intervention
	
	3.731
	4
	0.444
	
	
	
	
	
	
	93.54%
	0.00%

	Physical Activity
	41
	
	
	
	0.412
	0.130
	0.693
	0.144
	2.864
	0.004
	
	

	Motor Skill
	10
	
	
	
	0.551
	-0.491
	0.769
	0.321
	0.432
	0.666
	
	

	Dual task with cognitive engaging
	17
	
	
	
	0.328
	-0.599
	0.431
	0.263
	-0.320
	0.749
	
	

	Dual task without cognitive engaging
	25
	
	
	
	0.469
	-0.401
	0.515
	0.233
	0.244
	0.807
	
	

	Others
	68
	
	
	
	0.695
	-0.076
	0.642
	0.183
	1.544
	0.123
	
	

	Type of control
	
	8.175
	3
	0.043
	
	
	
	
	
	
	93.26%
	3.23%

	Regular curriculum
	97
	
	
	
	0.660
	0.481
	0.838
	0.091
	7.232
	<0.001
	
	

	No intervention
	27
	
	
	
	0.339
	-1.012
	0.370
	0.353
	-0.910
	0.363
	
	

	Others
	30
	
	
	
	0.579
	-0.467
	0.306
	0.197
	-0.408
	0.683
	
	

	Free play
	7
	
	
	
	0.135
	-0.894
	-0.156
	0.188
	-2.789
	0.005
	
	

	Follow-up
	
	0.221
	1
	0.639
	
	
	
	
	
	
	93.51%
	0.00%

	Without follow-up
	154
	
	
	
	0.544
	0.398
	0.689
	0.074
	7.341
	<0.001
	
	

	With follow-up
	7
	
	
	
	0.379
	-0.851
	0.522
	0.350
	-0.470
	0.639
	
	


Parent/family involvement cannot be analyzed since the number of variables is less than 3. Factor “Parents” in subgroup “Facilitator” and factor “Not structured” in subgroup “Frequency” were deleted since the number of these factors are less than 3. SMD standardized mean differences, CI confidence interval.

c Meta-Regression Results of the Effect of Subgroup and Moderator Variables under Affective Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Subgroup
	
	1.702
	1
	0.192
	
	
	
	
	
	
	72.44%
	3.72%

	Emotional competence
	22
	
	
	
	0.562
	0.324
	0.801
	0.122
	4.619
	<0.001
	
	

	Self-regulation/control
	13
	
	
	
	0.317
	-0.612
	0.123
	0.188
	-1.305
	0.192
	
	

	Size of participants
	
	0.903
	1
	0.342
	
	
	
	
	
	
	72.91%
	0.00%

	<100
	30
	
	
	
	0.503
	0.299
	0.708
	0.105
	4.819
	<0.001
	
	

	≥100
	5
	
	
	
	0.273
	-0.705
	0.245
	0.242
	-0.950
	0.342
	
	

	Facilitator
	
	16.573
	2
	<0.001
	
	
	
	
	
	
	60.33%
	44.00%

	External personnel
	27
	
	
	
	0.474
	0.292
	0.656
	0.093
	5.110
	<0.001
	
	

	Preschool teachers
	7
	
	
	
	0.204
	-0.616
	0.076
	0.177
	-1.531
	0.126
	
	

	Duration
	
	3.025
	3
	0.388
	
	
	
	
	
	
	71.45%
	0.00%

	30 min≤~<45 min
	24
	
	
	
	0.564
	-0.203
	1.192
	0.356
	1.389
	0.165
	
	

	45 min≤~<60 min
	3
	
	
	
	0.5
	-0.444
	1.303
	0.446
	0.964
	0.335
	
	

	≥60 min
	6
	
	
	
	0.256
	-0.597
	0.969
	0.400
	0.466
	0.642
	
	

	Frequency
	
	1.990
	2
	0.370
	
	
	
	
	
	
	72.29%
	1.74%

	1&2 t/week
	20
	
	
	
	0.582
	0.327
	0.836
	0.130
	4.481
	<0.001
	
	

	3&4 t/week
	6
	
	
	
	0.397
	-0.671
	0.302
	0.248
	-0.745
	0.456
	
	

	5&6&7 t/week
	9
	
	
	
	0.285
	-0.721
	0.128
	0.217
	-1.371
	0.170
	
	

	Length
	
	0.044
	2
	0.979
	
	
	
	
	
	
	75.59%
	0.00%

	4 week≤~<24 week
	29
	
	
	
	0.472
	-0.760
	0.894
	0.422
	0.158
	0.874
	
	

	24 week≤~<52 week
	4
	
	
	
	0.427
	-0.947
	0.991
	0.494
	0.045
	0.964
	
	

	Type of intervention
	
	0.979
	4
	0.913
	
	
	
	
	
	
	76.08%
	0.00%

	Physical Activity
	5
	
	
	
	0.542
	0.045
	1.040
	0.254
	2.138
	0.033
	
	

	Motor Skill
	5
	
	
	
	0.274
	-0.945
	0.409
	0.345
	-0.776
	0.438
	
	

	Dual task without cognitive engaging
	4
	
	
	
	0.427
	-0.864
	0.634
	0.382
	-0.301
	0.764
	
	

	Others
	19
	
	
	
	0.526
	-0.586
	0.555
	0.291
	-0.054
	0.957
	
	

	Type of control
	
	0.593
	2
	0.743
	
	
	
	
	
	
	74.15%
	0.00%

	No intervention
	22
	
	
	
	0.475
	-1.077
	0.577
	0.422
	-0.592
	0.554
	
	

	Regular curriculum
	11
	
	
	
	0.398
	-1.177
	0.524
	0.434
	-0.753
	0.452
	
	


Teacher involvement, parent/family involvement, type of children, intervention structure and follow-up cannot be analyzed since the number of variable (s) is less than 3. Factor “Preschool teachers & external personnel” in subgroup “Facilitator”, factor “<30 min” in subgroup “Duration”, factor “<4 week” in subgroup “Length”, factor “Dual task with cognitive engaging” in subgroup “Type of intervention” and factor “Free play” in subgroup “Type of control” were deleted since the number of these factors are less than 3. SMD standardized mean differences, CI confidence interval.

d Meta-Regression Results of the Effect of Subgroup and Moderator Variables under Social Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Subgroup
	
	0.126
	1
	0.723
	
	
	
	
	
	
	68.51%
	0.00%

	interpersonal skills
	24
	
	
	
	0.529
	0.326
	0.731
	0.103
	5.117
	<0.001
	
	

	total score of social competence
	11
	
	
	
	0.461
	-0.441
	0.306
	0.190
	-0.354
	0.723
	
	

	Size of participants
	
	0.584
	1
	0.445
	
	
	
	
	
	
	66.54%
	0.00%

	<100
	32
	
	
	
	0.533
	0.353
	0.713
	0.092
	5.802
	<0.001
	
	

	≥100
	3
	
	
	
	0.332
	-0.717
	0.315
	0.263
	-0.764
	0.445
	
	

	Type of children
	
	1.639
	1
	0.200
	
	
	
	
	
	
	67.15%
	2.10%

	Diverse/disadvantaged children
	6
	
	
	
	0.266
	-0.141
	0.673
	0.208
	1.279
	0.201
	
	

	Typical developing children
	29
	
	
	
	0.557
	-0.155
	0.737
	0.228
	1.280
	0.200
	
	

	Facilitator
	
	16.797
	2
	<0.001
	
	
	
	
	
	
	48.98%
	49.92%

	External personnel
	29
	
	
	
	0.469
	0.314
	0.623
	0.079
	5.939
	<0.001
	
	

	Preschool teachers & external personnel
	4
	
	
	
	1.251
	0.322
	1.243
	0.235
	3.330
	0.001
	
	

	Duration
	
	4.654
	3
	0.199
	
	
	
	
	
	
	62.28%
	13.64%

	<30 min
	3
	
	
	
	0.142
	-0.321
	0.604
	0.236
	0.600
	0.548
	
	

	30 min≤~<45 min
	23
	
	
	
	0.495
	-0.154
	0.859
	0.259
	1.364
	0.173
	
	

	≥60 min
	8
	
	
	
	0.638
	-0.065
	1.057
	0.286
	1.733
	0.083
	
	

	Frequency
	
	4.250
	2
	0.119
	
	
	
	
	
	
	61.83%
	15.66%

	1&2 t/week
	26
	
	
	
	0.505
	0.314
	0.696
	0.098
	5.176
	<0.001
	
	

	5&6&7 t/week
	7
	
	
	
	0.346
	-0.537
	0.219
	0.193
	-0.826
	0.409
	
	

	Length
	
	1.534
	2
	0.464
	
	
	
	
	
	
	68.00%
	0.00%

	<4 week
	3
	
	
	
	0.562
	-0.016
	1.139
	0.295
	1.906
	0.057
	
	

	4 week≤~<24 week
	31
	
	
	
	0.484
	-0.683
	0.526
	0.309
	-0.254
	0.799
	
	

	Type of intervention
	
	8.304
	4
	0.081
	
	
	
	
	
	
	63.04%
	13.70%

	Physical Activity
	5
	
	
	
	1.08
	0.649
	1.512
	0.220
	4.909
	<0.001
	
	

	Motor Skill
	3
	
	
	
	0.329
	-1.373
	-0.129
	0.317
	-2.366
	0.018
	
	

	Dual task with cognitive engaging
	3
	
	
	
	0.561
	-1.218
	0.180
	0.357
	-1.455
	0.146
	
	

	Dual task without cognitive engaging
	7
	
	
	
	0.394
	-1.248
	-0.124
	0.287
	-2.392
	0.017
	
	

	Others
	17
	
	
	
	0.421
	-1.152
	-0.167
	0.251
	-2.623
	0.009
	
	

	Type of control
	
	0.190
	1
	0.663
	
	
	
	
	
	
	68.31%
	0.00%

	No intervention
	20
	
	
	
	0.474
	0.242
	0.706
	0.118
	4.008
	<0.001
	
	

	Regular curriculum
	15
	
	
	
	0.55
	-0.266
	0.418
	0.175
	0.436
	0.663
	
	


Teacher involvement, parent/family involvement, intervention structure and follow-up cannot be analyzed since the number of variables is less than 3. Factor “Preschool teachers” in subgroup “Facilitator”, factor “45 min≤~<60 min” in subgroup “Duration”, factor “3&4 t/week” in subgroup “Frequency” and factor “24 week≤~<52 week” in subgroup “Length” were deleted since the number of these factors are less than 3. SMD standardized mean differences, CI confidence interval.

e Meta-Regression Results of the Effect of Subgroup and Moderator Variables under Behavioral Domain
	
	N of indicator
	Test of moderators
	Model of effect
	I2
	R2

	
	
	QM
	Df
	p
	Estimate SMD
	95% CI lower
	95% CI upper
	SE
	Z
	p
	
	

	Subgroup
	
	0.378
	2
	0.828
	
	
	
	
	
	
	97.13%
	0.00%

	MVPA
	42
	
	
	
	0.491
	0.214
	0.768
	0.141
	3.471
	0.001
	
	

	Step Counts
	16
	
	
	
	0.426
	-0.592
	0.462
	0.269
	-0.241
	0.810
	
	

	TPA
	20
	
	
	
	0.34
	-0.636
	0.333
	0.247
	-0.612
	0.541
	
	

	Parent/family involvement
	
	0.327
	1
	0.568
	
	
	
	
	
	
	97.09%
	0.00%

	Without parent/family involvement
	72
	
	
	
	0.421
	0.211
	0.630
	0.107
	3.936
	<0.001
	
	

	With parent/family involvement
	6
	
	
	
	0.642
	-0.537
	0.979
	0.387
	0.572
	0.568
	
	

	Teacher involvement
	
	0.003
	1
	0.954
	
	
	
	
	 
	
	97.15%
	0.00%

	Without teacher involvement
	52
	
	
	
	0.442
	0.194
	0.690
	0.127
	3.494
	0.001
	
	

	With teacher involvement
	26
	
	
	
	0.429
	-0.439
	0.414
	0.218
	-0.058
	0.954
	
	

	Size of participants
	
	3.946
	1
	0.047
	
	
	
	
	
	
	97.03%
	4.11%

	<100
	32
	
	
	
	0.685
	0.371
	0.999
	0.160
	4.276
	<0.001
	
	

	≥100
	46
	
	
	
	0.277
	-0.810
	-0.006
	0.205
	-1.987
	0.047
	
	

	Type of children
	
	1.633
	1
	0.201
	
	
	
	
	 
	
	97.07%
	0.64%

	Diverse/disadvantaged children
	12
	
	
	
	0.132
	-0.377
	0.641
	0.260
	0.508
	0.612
	
	

	Typical developing children
	66
	
	
	
	0.493
	-0.193
	0.914
	0.282
	1.278
	0.201
	
	

	Facilitator
	
	8.584
	4
	0.072
	
	
	
	
	 
	
	96.93%
	6.15%

	External personnel
	22
	
	
	
	0.567
	0.193
	0.941
	0.191
	2.972
	0.003
	
	

	Parents
	4
	
	
	
	1.231
	-0.288
	1.616
	0.486
	1.368
	0.171
	
	

	Preschool teachers
	39
	
	
	
	0.468
	-0.562
	0.364
	0.236
	-0.420
	0.674
	
	

	Preschool teachers & external personnel
	3
	
	
	
	-0.131
	-1.755
	0.360
	0.540
	-1.294
	0.196
	
	

	Preschool teachers & parents
	10
	
	
	
	-0.081
	-1.298
	0.002
	0.332
	-1.953
	0.051
	
	

	Intervention structure
	
	0.114
	1
	0.736
	
	
	
	
	
	
	97.14%
	0.00%

	Structured
	48
	
	
	
	0.465
	0.207
	0.723
	0.132
	3.536
	<0.001
	
	

	Unstructured
	30
	
	
	
	0.394
	-0.484
	0.342
	0.211
	-0.337
	0.736
	
	

	Duration
	
	5.094
	4
	0.278
	
	
	
	
	 
	
	97.03%
	1.18%

	<30 min
	20
	
	
	
	0.782
	0.385
	1.179
	0.203
	3.860
	<0.001
	
	

	30 min≤~<45 min
	18
	
	
	
	0.402
	-0.953
	0.193
	0.293
	-1.299
	0.194
	
	

	45 min≤~<60 min
	3
	
	
	
	0
	-1.888
	0.324
	0.564
	-1.386
	0.166
	
	

	≥60 min
	18
	
	
	
	0.435
	-0.921
	0.227
	0.293
	-1.186
	0.236
	
	

	Not structured
	19
	
	
	
	0.189
	-1.156
	-0.030
	0.287
	-2.063
	0.039
	
	

	Frequency
	
	0.742
	3
	0.863
	
	
	
	
	 
	
	97.27%
	0.00%

	1&2 t/week
	15
	
	
	
	0.503
	0.032
	0.974
	0.240
	2.094
	0.036
	
	

	3&4 t/week
	16
	
	
	
	0.569
	-0.587
	0.718
	0.333
	0.197
	0.844
	
	

	5&6&7 t/week
	46
	
	
	
	0.382
	-0.661
	0.418
	0.275
	-0.440
	0.660
	
	

	Length
	
	2.102
	3
	0.552
	
	
	
	
	 
	
	97.15%
	0.00%

	<4 week
	6
	
	
	
	0.94
	0.197
	1.684
	0.379
	2.479
	0.013
	
	

	4 week≤~<24 week
	44
	
	
	
	0.435
	-1.295
	0.286
	0.403
	-1.250
	0.211
	
	

	24 week≤~<52 week
	27
	
	
	
	0.344
	-1.413
	0.221
	0.417
	-1.429
	0.153
	
	

	Type of intervention
	
	5.737
	4
	0.220
	
	
	
	
	
	
	97.01%
	2.40%

	Physical Activity
	40
	
	
	
	0.453
	0.179
	0.728
	0.140
	3.237
	0.001
	
	

	Motor Skill
	10
	
	
	
	0.09
	-0.982
	0.256
	0.316
	-1.149
	0.251
	
	

	Dual task with cognitive engaging
	7
	
	
	
	1.085
	-0.095
	1.358
	0.370
	1.705
	0.088
	
	

	Dual task without cognitive engaging
	10
	
	
	
	0.214
	-0.857
	0.380
	0.316
	-0.756
	0.450
	
	

	Others
	11
	
	
	
	0.491
	-0.560
	0.636
	0.305
	0.124
	0.901
	
	

	Type of control
	
	18.648
	3
	<0.001
	
	
	
	
	
	
	96.51%
	18.76%

	Regular curriculum
	50
	
	
	
	0.214
	-0.010
	0.438
	0.114
	1.870
	0.062
	
	

	Free play
	9
	
	
	
	0.300
	-0.498
	0.670
	0.298
	0.288
	0.773
	
	

	No intervention
	9
	
	
	
	1.411
	0.599
	1.796
	0.305
	3.921
	<0.001
	
	

	Others
	10
	
	
	
	0.877
	0.097
	1.230
	0.289
	2.296
	0.022
	
	

	Follow-up
	
	1.344
	1
	0.246
	
	
	
	
	
	
	97.05%
	0.43%

	Without follow-up
	69
	
	
	
	0.395
	0.182
	0.607
	0.108
	3.640
	<0.001
	
	

	With follow-up
	9
	
	
	
	0.765
	-0.255
	0.995
	0.319
	1.159
	0.246
	
	


Factor “Not structured” in subgroup “Frequency” and factor “≥52 week” in subgroup “Length” were deleted since the number of these factors are less than 3. SMD standardized mean differences, CI confidence interval.


Fig. S1 Forest Plot of Main Analysis
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Fig. S2 Funnel Plots of Publication Bias
a Publication Bias Analyses under the Physical Domain
b Publication Bias Analyses under the Cognitive Domain 

c Publication Bias Analyses under the Affective Domain 

d Publication Bias Analyses under the Social Domain 

e Publication Bias Analyses under the Behavioral Domain

f Publication Bias Analyses under All Domains
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