Additional file 1: Table S1. PRISMA-NMA checklist
	Section/Topic
	Item #
	Checklist Item
	Reported on Page #

	TITLE
	
	
	

	Title
	1
	Identify the report as a systematic review incorporating a network meta-analysis (or related form of meta-analysis). 
	1

	
	
	
	

	ABSTRACT
	
	
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: 
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and interventions; study appraisal; and synthesis methods, such as network meta-analysis. 
Results: number of studies and participants identified; summary estimates with corresponding confidence/credible intervals; treatment rankings may also be discussed. Authors may choose to summarize pairwise comparisons against a chosen treatment included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications of findings.
Other: primary source of funding; systematic review registration number with registry name.
	2–3

	
	
	
	

	INTRODUCTION
	
	
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known, including mention of why a network meta-analysis has been conducted. 
	4–6

	Objectives 
	4
	Provide an explicit statement of questions being addressed, with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	6

	
	
	
	

	METHODS
	
	
	

	Protocol and registration 
	5
	Indicate whether a review protocol exists and if and where it can be accessed (e.g., Web address); and, if available, provide registration information, including registration number. 
	6–7

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. Clearly describe eligible treatments included in the treatment network, and note whether any have been clustered or merged into the same node (with justification). 
	8–10

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	7

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	7; Additional file 1: Table S2

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	10–11; 17–18

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	10–11

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	11

	Geometry of the network
	S1
	Describe methods used to explore the geometry of the treatment network under study and potential biases related to it. This should include how the evidence base has been graphically summarized for presentation, and what characteristics were compiled and used to describe the evidence base to readers.
	14–15; 19–20; 23–26;
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	Risk of bias within individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	14

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). Also describe the use of additional summary measures assessed, such as treatment rankings and surface under the cumulative ranking curve (SUCRA) values, as well as modified approaches used to present summary findings from meta-analyses.
	11–15

	Planned methods of analysis
	14
	Describe the methods of handling data and combining results of studies for each network meta-analysis. This should include, but not be limited to:  
· Handling of multi-arm trials;
· Selection of variance structure;
· Selection of prior distributions in Bayesian analyses; and
·  Assessment of model fit. 
	11–16

	Assessment of Inconsistency
	S2
	Describe the statistical methods used to evaluate the agreement of direct and indirect evidence in the treatment network(s) studied. Describe efforts taken to address its presence when found.
	15

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	16–17

	Additional analyses 
	16
	Describe methods of additional analyses if done, indicating which were pre-specified. This may include, but not be limited to, the following: 
· Sensitivity or subgroup analyses;
· Meta-regression analyses; 
· Alternative formulations of the treatment network; and
· Use of alternative prior distributions for Bayesian analyses (if applicable). 
	15–16

	




	
	
	

	RESULTS†
	
	
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	17–18

	Presentation of network structure
	S3
	Provide a network graph of the included studies to enable visualization of the geometry of the treatment network. 
	23–25

	Summary of network geometry
	S4
	Provide a brief overview of characteristics of the treatment network. This may include commentary on the abundance of trials and randomized patients for the different interventions and pairwise comparisons in the network, gaps of evidence in the treatment network, and potential biases reflected by the network structure.
	23–26

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	18–20; Additional file 1: Table S3

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment. 
	20–23

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data for each intervention group, and 2) effect estimates and confidence intervals. Modified approaches may be needed to deal with information from larger networks.
	23; Additional file 1: Fig. S1

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence/credible intervals. In larger networks, authors may focus on comparisons versus a particular comparator (e.g. placebo or standard care), with full findings presented in an appendix. League tables and forest plots may be considered to summarize pairwise comparisons. If additional summary measures were explored (such as treatment rankings), these should also be presented.
	23–25

	Exploration for inconsistency
	S5
	Describe results from investigations of inconsistency. This may include such information as measures of model fit to compare consistency and inconsistency models, P values from statistical tests, or summary of inconsistency estimates from different parts of the treatment network.
	26

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies for the evidence base being studied. 
	29–30;
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	Results of additional analyses
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression analyses, alternative network geometries studied, alternative choice of prior distributions for Bayesian analyses, and so forth). 
	26–29; Additional file 1: Tables S4–S7

	
	
	
	

	DISCUSSION
	
	
	

	Summary of evidence 
	24
	Summarize the main findings, including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy-makers). 
	29–31

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of identified research, reporting bias). Comment on the validity of the assumptions, such as transitivity and consistency. Comment on any concerns regarding network geometry (e.g., avoidance of certain comparisons).
	35–37

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	31–38

	
	
	
	

	FUNDING
	
	
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. This should also include information regarding whether funding has been received from manufacturers of treatments in the network and/or whether some of the authors are content experts with professional conflicts of interest that could affect use of treatments in the network.
	41


PICOS = population, intervention, comparators, outcomes, study design.
* Text in italics indicates wording specific to reporting of network meta-analyses that has been added to guidance from the PRISMA statement.
† Authors may wish to plan for use of appendices to present all relevant information in full detail for items in this section.














Additional file 1: Table S2. Search strategies
	Source : PubMed

	Search strategy : (("Child"[Mesh] OR "Adolescent"[Mesh] OR child*[tiab] OR adolescen*[tiab] OR youth*[tiab] OR teen*[tiab] OR student*[tiab] OR pupil*[tiab] OR schoolchild*[tiab] OR "school-aged"[tiab]) AND ("Schools"[Mesh] OR school*[tiab] OR "primary school*"[tiab] OR "elementary school*"[tiab] OR "middle school*"[tiab] OR "secondary school*"[tiab] OR classroom*[tiab]) AND ("Exercise"[Mesh] OR "Motor Activity"[Mesh] OR "Physical Education and Training"[Mesh] OR "physical activity"[tiab] OR exercise[tiab] OR sport*[tiab] OR "physical education"[tiab] OR "PE lesson*"[tiab] OR "active break*"[tiab] OR "activity break*"[tiab] OR recess[tiab] OR "after-school"[tiab] OR extracurricular[tiab] OR "whole-school"[tiab] OR "school-based intervention*"[tiab] OR "school-based program*"[tiab] OR "school-based programme*"[tiab]) AND (MVPA[tiab] OR "moderate-to-vigorous"[tiab] OR "moderate to vigorous"[tiab] OR "moderate-to-vigorous physical activity"[tiab] OR "moderate vigorous physical activity"[tiab] OR acceleromet*[tiab] OR ActiGraph[tiab]) AND (randomized controlled trial[pt] OR controlled clinical trial[pt] OR random*[tiab] OR trial[tiab] OR "cluster random*"[tiab] OR "controlled trial"[tiab] OR intervention*[tiab]) NOT (animals[mh] NOT humans[mh]))

	Filters / Limits : Search fields: MeSH and title/abstract

	Records identified : 1,855

	Source : Embase

	Search strategy : (('child'/exp OR 'adolescent'/exp OR child*:ti,ab OR adolescen*:ti,ab OR youth*:ti,ab OR teen*:ti,ab OR student*:ti,ab OR pupil*:ti,ab OR schoolchild*:ti,ab OR 'school-aged':ti,ab) AND ('school'/exp OR school*:ti,ab OR 'primary school*':ti,ab OR 'elementary school*':ti,ab OR 'middle school*':ti,ab OR 'secondary school*':ti,ab OR classroom*:ti,ab) AND ('exercise'/exp OR 'physical activity'/exp OR 'physical education'/exp OR 'sport'/exp OR 'physical activity':ti,ab OR exercise:ti,ab OR sport*:ti,ab OR 'physical education':ti,ab OR 'pe lesson*':ti,ab OR 'active break*':ti,ab OR 'activity break*':ti,ab OR recess:ti,ab OR 'after-school':ti,ab OR extracurricular:ti,ab OR 'whole-school':ti,ab OR 'school-based intervention*':ti,ab OR 'school-based program*':ti,ab OR 'school-based programme*':ti,ab) AND (mvpa:ti,ab OR 'moderate-to-vigorous':ti,ab OR 'moderate to vigorous':ti,ab OR 'moderate-to-vigorous physical activity':ti,ab OR 'moderate vigorous physical activity':ti,ab OR acceleromet*:ti,ab OR actigraph:ti,ab) AND ('randomized controlled trial'/exp OR 'controlled clinical trial'/exp OR random*:ti,ab OR trial:ti,ab OR 'cluster random*':ti,ab OR 'controlled trial':ti,ab OR intervention*:ti,ab) NOT ('animal'/exp NOT 'human'/exp))

	Filters / Limits : Search fields: Emtree terms and title/abstract.

	Records identified : 2,148

	Source : CENTRAL

	Search strategy : ([mh Child] OR [mh Adolescent] OR child*:ti,ab,kw OR adolescen*:ti,ab,kw OR youth*:ti,ab,kw OR teen*:ti,ab,kw OR student*:ti,ab,kw OR pupil*:ti,ab,kw OR schoolchild*:ti,ab,kw OR school-aged:ti,ab,kw) AND ([mh Schools] OR school*:ti,ab,kw OR (primary NEXT school*):ti,ab,kw OR (elementary NEXT school*):ti,ab,kw OR (middle NEXT school*):ti,ab,kw OR (secondary NEXT school*):ti,ab,kw OR classroom*:ti,ab,kw) AND ([mh Exercise] OR [mh "Motor Activity"] OR [mh "Physical Education and Training"] OR "physical activity":ti,ab,kw OR exercise:ti,ab,kw OR sport*:ti,ab,kw OR "physical education":ti,ab,kw OR (PE NEXT lesson*):ti,ab,kw OR (active NEXT break*):ti,ab,kw OR (activity NEXT break*):ti,ab,kw OR recess:ti,ab,kw OR after-school:ti,ab,kw OR extracurricular:ti,ab,kw OR whole-school:ti,ab,kw OR (school NEXT based NEXT intervention*):ti,ab,kw OR (school NEXT based NEXT program*):ti,ab,kw OR (school NEXT based NEXT programme*):ti,ab,kw) AND (MVPA:ti,ab,kw OR moderate-to-vigorous:ti,ab,kw OR "moderate to vigorous":ti,ab,kw OR "moderate-to-vigorous physical activity":ti,ab,kw OR "moderate vigorous physical activity":ti,ab,kw OR acceleromet*:ti,ab,kw OR ActiGraph:ti,ab,kw)

	Filters / Limits : MeSH terms and title/abstract/keyword; CENTRAL trials.

	Records identified : 1,183

	Source : ERIC

	Search strategy : ((DE "Children" OR DE "Adolescents" OR child* OR adolescen* OR youth* OR teen* OR student* OR pupil* OR schoolchild* OR "school-aged") AND (DE "Schools" OR DE "Elementary Schools" OR DE "Middle Schools" OR DE "Secondary Schools" OR school* OR "primary school*" OR "elementary school*" OR "middle school*" OR "secondary school*" OR classroom*) AND (DE "Physical Activities" OR DE "Physical Education" OR DE "Exercise" OR "physical activity" OR exercise OR sport* OR "physical education" OR "PE lesson*" OR "active break*" OR "activity break*" OR recess OR "after-school" OR extracurricular OR "whole-school" OR "school-based intervention*" OR "school-based program*" OR "school-based programme*") AND (MVPA OR "moderate-to-vigorous" OR "moderate to vigorous" OR "moderate-to-vigorous physical activity" OR "moderate vigorous physical activity" OR acceleromet* OR ActiGraph) AND (random* OR trial OR "cluster random*" OR "controlled trial" OR intervention*))

	Filters / Limits : ERIC descriptors and all fields.

	Records identified : 199

	Source : PsycINFO

	Search strategy : ((DE "Childhood" OR DE "Adolescence" OR TI child* OR AB child* OR TI adolescen* OR AB adolescen* OR TI youth* OR AB youth* OR TI teen* OR AB teen* OR TI student* OR AB student* OR TI pupil* OR AB pupil* OR TI schoolchild* OR AB schoolchild* OR TI "school-aged" OR AB "school-aged") AND (DE "Schools" OR DE "Elementary Schools" OR DE "Middle Schools" OR DE "High Schools" OR TI school* OR AB school* OR TI "primary school*" OR AB "primary school*" OR TI "elementary school*" OR AB "elementary school*" OR TI "middle school*" OR AB "middle school*" OR TI "secondary school*" OR AB "secondary school*" OR TI classroom* OR AB classroom*) AND (DE "Physical Activity" OR DE "Exercise" OR DE "Physical Education" OR DE "Sports" OR TI "physical activity" OR AB "physical activity" OR TI exercise OR AB exercise OR TI sport* OR AB sport* OR TI "physical education" OR AB "physical education" OR TI "PE lesson*" OR AB "PE lesson*" OR TI "active break*" OR AB "active break*" OR TI "activity break*" OR AB "activity break*" OR TI recess OR AB recess OR TI "after-school" OR AB "after-school" OR TI extracurricular OR AB extracurricular OR TI "whole-school" OR AB "whole-school" OR TI "school-based intervention*" OR AB "school-based intervention*" OR TI "school-based program*" OR AB "school-based program*" OR TI "school-based programme*" OR AB "school-based programme*") AND (TI MVPA OR AB MVPA OR TI "moderate-to-vigorous" OR AB "moderate-to-vigorous" OR TI "moderate to vigorous" OR AB "moderate to vigorous" OR TI "moderate-to-vigorous physical activity" OR AB "moderate-to-vigorous physical activity" OR TI "moderate vigorous physical activity" OR AB "moderate vigorous physical activity" OR TI acceleromet* OR AB acceleromet* OR TI ActiGraph OR AB ActiGraph) AND (TI random* OR AB random* OR TI trial OR AB trial OR TI "cluster random*" OR AB "cluster random*" OR TI "controlled trial" OR AB "controlled trial"))

	Filters / Limits : PsycINFO thesaurus terms and title/abstract.

	Records identified : 298

	Source : Web of Science Core Collection

	Search strategy : TS=((child* OR adolescen* OR youth* OR teen* OR student* OR pupil* OR schoolchild* OR "school-aged") AND (school* OR "primary school*" OR "elementary school*" OR "middle school*" OR "secondary school*" OR classroom*) AND ("physical activity" OR exercise OR sport* OR "physical education" OR "PE lesson*" OR "active break*" OR "activity break*" OR recess OR "after-school" OR extracurricular OR "whole-school" OR "school-based intervention*" OR "school-based program*" OR "school-based programme*") AND (MVPA OR "moderate-to-vigorous" OR "moderate to vigorous" OR "moderate-to-vigorous physical activity" OR "moderate vigorous physical activity" OR acceleromet* OR ActiGraph) AND (random* OR trial OR "cluster random*" OR "controlled trial" OR intervention*))

	Filters / Limits : Web of Science Core Collection; SCI-EXPANDED and SSCI.

	Records identified : 2,086

	Source : Scopus

	Search strategy : TITLE-ABS-KEY((child* OR adolescen* OR youth* OR teen* OR student* OR pupil* OR schoolchild* OR "school aged") AND (school* OR classroom*) AND ("physical activity" OR exercise OR sport* OR "physical education" OR recess OR "after school" OR extracurricular OR "active break" OR "activity break" OR "whole school" OR "school based intervention" OR "school based program" OR "school based programme") AND (MVPA OR "moderate to vigorous" OR "moderate-to-vigorous" OR acceleromet* OR ActiGraph) AND (random* OR trial OR intervention*))

	Filters / Limits : Title/abstract/keyword search.

	Records identified : 2,532

	Source : SPORTDiscus

	Search strategy : ((DE "Children" OR DE "Adolescents" OR DE "Students" OR TI child* OR AB child* OR TI adolescen* OR AB adolescen* OR TI youth* OR AB youth* OR TI teen* OR AB teen* OR TI student* OR AB student* OR TI pupil* OR AB pupil* OR TI schoolchild* OR AB schoolchild* OR TI "school-aged" OR AB "school-aged") AND (DE "Schools" OR DE "Elementary Schools" OR DE "Secondary Schools" OR TI school* OR AB school* OR TI "primary school*" OR AB "primary school*" OR TI "elementary school*" OR AB "elementary school*" OR TI "middle school*" OR AB "middle school*" OR TI "secondary school*" OR AB "secondary school*" OR TI classroom* OR AB classroom*) AND (DE "Physical Activity" OR DE "Exercise" OR DE "Physical Education" OR DE "Sports" OR TI "physical activity" OR AB "physical activity" OR TI exercise OR AB exercise OR TI sport* OR AB sport* OR TI "physical education" OR AB "physical education" OR TI "PE lesson*" OR AB "PE lesson*" OR TI "active break*" OR AB "active break*" OR TI "activity break*" OR AB "activity break*" OR TI recess OR AB recess OR TI "after-school" OR AB "after-school" OR TI extracurricular OR AB extracurricular OR TI "whole-school" OR AB "whole-school" OR TI "school-based intervention*" OR AB "school-based intervention*" OR TI "school-based program*" OR AB "school-based program*" OR TI "school-based programme*" OR AB "school-based programme*") AND (TI MVPA OR AB MVPA OR TI "moderate-to-vigorous" OR AB "moderate-to-vigorous" OR TI "moderate to vigorous" OR AB "moderate to vigorous" OR TI "moderate-to-vigorous physical activity" OR AB "moderate-to-vigorous physical activity" OR TI "moderate vigorous physical activity" OR AB "moderate vigorous physical activity" OR TI acceleromet* OR AB acceleromet* OR TI ActiGraph OR AB ActiGraph) AND (TI random* OR AB random* OR TI trial OR AB trial OR TI "cluster random*" OR AB "cluster random*" OR TI "controlled trial" OR AB "controlled trial" OR TI intervention* OR AB intervention*))

	Filters / Limits : SPORTDiscus subject terms and title/abstract.

	Records identified : 602

	Source : ClinicalTrials.gov

	Search strategy : (child OR children OR adolescent OR adolescents OR youth OR teen OR teenager OR students OR schoolchild OR "school aged" OR "school age") AND (school OR schools OR classroom) AND ("physical activity" OR exercise OR sport OR sports OR "physical education" OR recess OR "active break" OR "activity break" OR "after school" OR extracurricular OR "whole school" OR "school based") AND (MVPA OR "moderate to vigorous" OR "moderate-to-vigorous" OR accelerometer OR accelerometers OR ActiGraph) AND AREA[StudyType]INTERVENTIONAL

	Filters / Limits : Expert Search; interventional studies.

	Records identified : 458

	Source : WHO ICTRP

	Search strategy : Title: school OR schools OR student OR students OR adolescent OR adolescents OR children; Intervention: "physical activity" OR "physical education" OR MVPA OR "moderate to vigorous" OR "moderate-to-vigorous" OR accelerometer OR ActiGraph

	Filters / Limits : Recruitment status: all; clinical trials in children.

	Records identified : 813



Additional file 1: Table S3. Characteristics of included studies
	Study (Year)
	Country
	Participant characteristics
	Intervention characteristics
	Comparator
	Outcome
	Analysis

	
	
	Number (I/C)
	Age
	Female (%)
	Intervention
	Network node
	Duration
	
	MVPA outcome
	Measurement instrument
	Included in NMA

	Andrade et al. (2014) [23]
	Ecuador
	64/70
	12.9±0.8
	62.8%
	ACTIVITAL
	whole-school
	28 months
	standard curriculum
	weekday MVPA
	Actigraph GT-256/ GT1M
	Yes

	Arlinghaus et al. (2021) [24]
	USA
	118/75
	12.10±0.63
	53%
	Circuit-based PE
	PE/curriculum
	6 months
	PE as usual
	weekday MVPA
	ActiGraph GT1M 
	Yes

	Belton et al. (2019) [25]
	Ireland
	102/101
	12.78±0.42
	56.7%
	Y-PATH
	whole-school
	24 months
	usual care
	daily MVPA
	Actigraph GT1M/ GT3X/ GT3X+
	Yes

	Cohen et al. (2015) [26]
	Australia
	62/76
	8.5±0.6
	54.1%
	SCORES
	whole-school
	12 months
	usual PE
	daily MVPA
	ActiGraph GT3X/ GT3X+
	Yes

	Corder et al. (2020) [27]
	UK
	1003/871
	13.2±0.4
	47.9%
	GoActive
	additional PA
	12 weeks
	standard school practice
	daily MVPA
	Axivity wrist-worn
	Yes

	da Costa et al. (2025) [28]
	Brazil
	84/71
	13.1±1.0
	48.4%
	Movimente Study
	whole-school
	9 months
	usual activities
	school-time MVPA
	ActiGraph GT3X+
	Yes

	Donnelly et al. (2009) [29]
	USA
	77/90
	7.7–8.8
	51.2%
	PAAC
	PE/curriculum
	3 years
	usual instruction
	daily MVPA
	ActiGraph 7163
	Yes

	Drummy et al. (2016) [30]
	UK
	54/53
	9–10y
	NR
	Classroom activity break
	additional PA
	12 weeks
	normal daily routine
	weekday MVPA
	ActiGraph GT1M
	Yes

	Duan et al. (2025) [31]
	China
	198/198
	9.14±0.38
	50.0%
	Multicompo-nent school intervention
	whole-school
	10 months
	usual health education curriculum
	daily MVPA
	questionnaire/self-report
	No

	Elsborg et al. (2024) [32]
	Denmark
	211/292
	I:12.3±1.1 C:12.5±1.3
	52.5%
	EOtC
	PE/curriculum
	1 school year
	usual teaching
	school-time MVPA
	Axivity AX3
	No

	Engelen et al. (2013) [33]
	Australia
	107/99
	6.0±0.6
	46.2%
	loose parts play
	additional PA
	13 weeks
	standard break times
	school-time MVPA
	ActiGraph GT3X
	No

	Farmer et al. (2017) [34]
	New Zealand
	328/325
	I:8.0±1.2
C:7.9±1.1
	50.1%
	PLAY
	additional PA
	1 year
	usual environment
	daily MVPA
	ActiGraph GT3X
	Yes

	González-Pérez et al. (2026) [35]
	Spain
	60/53
	12–14 y
	59.3%
	PAL
	PE/curriculum
	16 weeks
	traditional teaching
	school-time MVPA
	ActiGraph GT3X+
	No

	Grydeland et al. (2013) [36] 
	Norway
	215/485
	11.2±0.3
	56.0%
	HEIA
	whole-school
	20 months
	usual practice
	daily MVPA
	ActiGraph 7164/GT1M
	No

	Ha et al. (2020) [37]
	China
	108/143
	14.4±0.78
	69.1%
	SELF-FIT
	PE/curriculum
	8 PE lessons
	usual PE practice
	weekday MVPA
	ActiGraph GT3X+/ wGT3X-BT
	Yes

	Haerens et al. (2007) [38]
	Belgium
	116/67
	13.1±0.8
	51.4%
	Combined intervention
	whole-school
	9 months
	no intervention
	daily MVPA
	CSA 7164
	Yes

	Harrington et al. (2018) [39]
	UK
	672/539
	12.8±0.8
	100%
	Girls Active 
	whole-school
	14 months
	usual practice
	daily MVPA
	GENEActiv wrist-worn
	Yes

	Jago et al. (2012) [40]
	UK
	61/101
	11–12 y
	100%
	After-school dance
	additional PA
	9 weeks
	usual practice
	weekday MVPA
	ActiGraph GT1M
	Yes

	Jago et al. (2015) [41]
	UK
	246/262
	11–12 y
	100%
	BGDP
	additional PA
	20 weeks
	usual school practice
	weekday MVPA
	ActiGraph GT3X+
	Yes

	Jago et al. (2021) [42]
	UK
	603/616
	13–14 y
	100%
	PLAN-A
	additional PA
	10 weeks
	usual school practice
	weekday MVPA
	ActiGraph wGT3X+
	Yes

	Kolle et al. (2020) [43]
	Norway
	PAL: 541/607; DWBH: 431/607
	14.0±0.3
	~50.0%
	PAL; DWBH
	PE/curriculum;additional PA
	9 months
	usual school practice
	daily MVPA
	ActiGraph GT3X+
	Yes

	Kriemler et al. (2010) [44]
	Switzerland
	169/82
	6.9±0.3;
11.1±0.5
	51.2%
	KISS
	PE/curriculum
	9 months
	traditional physical education
	weekday MVPA
	MTI/CSA 7164 Actigraph
	Yes

	Magnusson et al. (2011) [45]
	Iceland
	100/96
	7.3–7.4
	55.6%
	teacher-led PA intervention
	whole-school
	2 years
	general curriculum-
based PA
	school-time MVPA
	ActiGraph GT1M
	No

	Morgan et al. (2025) [46]
	UK
	24/6
	9–10 y
	100%
	CHARMING
	additional PA
	6 weeks
	usual practice
	daily MVPA
	ActiGraph GT3X
	Yes

	Murphy et al. (2024) [47]
	Ireland/UK
	179/256
	12–14 y
	100%
	WISH
	additional PA
	20 weeks
	usual practice
	daily MVPA
	ActiGraph
	Yes

	Nathan et al. (2020) [48]
	Australia
	940/562
	I:8.0±2.0; 
C:8.1±2.1
	49.5%
	PACE policy support
	whole-school
	9 months
	usual PA practices
	school-time MVPA
	ActiGraph GT3X+
	Yes

	Resaland et al. (2016) [49]
	Norway
	497/411
	10.2±0.3
	48.0%
	Active Smarter Kids
	PE/curriculum
	7 months
	normal practice curriculum
	daily MVPA
	ActiGraph GT3X+
	Yes

	Riley et al. (2015) [50]
	Australia
	27/27
	10.53±0.70
	48.1%
	EASY Minds
	PE/curriculum
	6 weeks
	usual school programme
	school-time MVPA
	ActiGraph GT3X
	Yes

	Robbins et al. (2019) [51]
	USA
	753/766
	12.05±1.00
	100%
	GOTM
	additional PA
	17 weeks
	usual school offerings
	daily MVPA
	ActiGraph GT3X+
	No

	Romero-Martínez et al. (2025) [52]
	Spain
	total:332
	10–11 y
	51.8%
	ALPHYL
	PE/curriculum
	9–10 weeks
	usual teaching
	daily MVPA
	ActiGraph GT3X+
	No

	Salmon et al. (2023) [53]
	Australia
	PA-I:47/44SB-I:33/44PA+SB-I:
31/44
	8.4±0.7
	57.0%
	PA-I;SB-I; PA+SB-I
	additional PA;
PE/curriculum;
whole-school
	30 months
	usual curriculum/
practice
	daily MVPA
	ActiGraph GT3X
	Yes

	Sebire et al. (2018) [54]
	UK
	162/81
	12–13 y
	100%
	PLAN-A
	additional PA
	10 weeks
	usual practice
	weekday MVPA
	ActiGraph wGT3X-BT
	Yes

	[bookmark: _GoBack]Seljebotn et al. (2018) [55]
	Norway
	189/188
	9–10 y
	49.6%
	Active School program
	PE/curriculum
	10 months
	normal school routine
	daily MVPA
	ActiGraph GT1M/ GT3X/ GT3X+
	Yes

	Sturm et al. (2021) [56]
	Germany
	308/199
	11.61±0.55
	100%
	CReActivity 
	PE/curriculum
	16 weeks
	regular PE
	daily MVPA
	ActiGraph GT3X/ GT9X/ wGT3X-BT
	Yes

	Sutherland et al. (2016) [57]
	Australia
	245/191
	12.0 y
	51.4%
	PA4E1
	whole-school
	24 months
	usual PE curriculum
	daily MVPA
	Actigraph GT3X+/ GT3X
	Yes

	Telford et al. (2016) [58]
	Australia
	432/375
	8.1–8.2 y
	49.2%
	specialist-
taught PE
	PE/curriculum
	4 years
	usual PE
	daily MVPA
	ActiGraph GT1M
	No

	Toftager et al. (2014) [59]
	Denmark
	376/421
	11–13 y
	49.6%
	SPACE
	whole-school
	2 years
	usual practice
	daily MVPA
	Actigraph GT3X
	Yes

	Tymms et al. (2016) [60]
	UK
	322+340+
337/392
	11.8±0.4
	50.4%
	peer mentoring/ PL
	PE/curriculum
	6 weeks
	waitlist control
	daily MVPA
	ActiGraph GT1M/GT3X/GT3X+
	No

	Webber et al. (2008) [61]
	USA
	total:3504
	6th–8th grade
	100%
	TAAG
	whole-school
	2 years
	delayed intervention
	daily MVPA
	MTI 7164
	No

	Wilson et al. (2011) [62]
	USA
	729/693
	11.3±0.6
	54.1%
	ACT
	additional PA
	17 weeks
	general health education
	daily MVPA
	Actical
	No

	Zarrett et al. (2021) [63]
	USA
	92/75
	12.14±1.03
	55.7%
	Connect through PLAY
	additional PA
	10 weeks
	usual afterschool programming
	daily MVPA
	Actical
	Yes



Note: I, intervention; C, control; MVPA, moderate-to-vigorous physical activity; NMA, network meta-analysis; PA, physical activity; PE, physical education; UK, United Kingdom; USA, United States of America. Number (I/C) refers to the number of participants included in the MVPA analysis when available; otherwise, the reported baseline or analytic sample size was used. Female (%) refers to the overall proportion of female participants; when unavailable for the MVPA analytic sample, baseline sex distribution was reported. MVPA was assessed using accelerometers unless otherwise specified.











Additional file 1: Fig. S1. Pairwise meta-analysis forest plot
[image: Supplementary_pairwise_forest_plot_cluster_corrected_final_00]



Additional file 1: Table S4. Distribution of potential effect modifiers across intervention nodes
	Characteristic
	Overall network
	Whole-school
	PE/curriculum-focused
	Additional PA

	Number of studies, n
	29
	10
	10
	12

	Participant age, years, median (range)
	12.0 (8.0–14.4)
	12.6 (8.0–13.1)
	10.4 (8.3–14.4)
	11.8 (8.0–14.0)

	Female participants, %, median (range)
	53.6 (47.9–100.0)
	52.8 (48.4–100.0)
	51.2 (48.0–100.0)
	100.0 (47.9–100.0)

	Intervention duration, weeks, median (range)
	39.0 (6.0–156.0)
	82.4 (39.0–130.0)
	39.0 (6.0–156.0)
	12.0 (6.0–130.0)

	Geographic region, n (%)
	
	
	
	

	Europe
	17 (58.6%)
	4 (40.0%)
	5 (50.0%)
	9 (75.0%)

	North America
	3 (10.3%)
	0 (0.0%)
	2 (20.0%)
	1 (8.3%)

	Oceania
	6 (20.7%)
	4 (40.0%)
	2 (20.0%)
	2 (16.7%)

	Asia
	1 (3.4%)
	0 (0.0%)
	1 (10.0%)
	0 (0.0%)

	South America
	2 (6.9%)
	2 (20.0%)
	0 (0.0%)
	0 (0.0%)

	Baseline MVPA, reported I/C range
	
	
	
	

	Daily MVPA, min/day
	I: 26.1–80.5; C: 30.8–80.3
	I: 26.1–66.0; C: 30.8–69.0
	I: 61.0–80.5; C: 68.0–80.3
	I: 35.6–70.0; C: 35.3–71.0

	Weekday MVPA, min/day
	I: 29.7–119.3; C: 31.3–109.4
	I: 119.3; C: 109.4
	I: 29.7–106.0; C: 31.3–106.0
	I: 36.0–58.7; C: 37.4–59.8

	School-time MVPA, min/day
	I: 10.0–33.7; C: 10.1–35.9
	I: 10.0–33.7; C: 10.1–35.9
	NR
	NR

	School-time MVPA, % of school day
	I: 6.4; C: 10.2
	NR
	I: 6.4; C: 10.2
	NR

	Not reported, n
	1
	0
	1
	0

	MVPA outcome window, n (%)
	
	
	
	

	Daily MVPA
	17 (58.6%)
	7 (70.0%)
	6 (60.0%)
	7 (58.3%)

	Weekday MVPA
	9 (31.0%)
	1 (10.0%)
	3 (30.0%)
	5 (41.7%)

	School-time MVPA
	3 (10.3%)
	2 (20.0%)
	1 (10.0%)
	0 (0.0%)

	Measurement instrument, n (%)
	
	
	
	

	ActiGraph/MTI/CSA
	26 (89.7%)
	9 (90.0%)
	10 (100.0%)
	10 (83.3%)

	GENEActiv
	1 (3.4%)
	1 (10.0%)
	0 (0.0%)
	0 (0.0%)

	Axivity
	1 (3.4%)
	0 (0.0%)
	0 (0.0%)
	1 (8.3%)

	Actical
	1 (3.4%)
	0 (0.0%)
	0 (0.0%)
	1 (8.3%)

	Overall RoB 2 judgment, n (%)
	
	
	
	

	Low risk
	4 (13.8%)
	1 (10.0%)
	1 (10.0%)
	2 (16.7%)

	Some concerns
	23 (79.3%)
	8 (80.0%)
	9 (90.0%)
	9 (75.0%)

	High risk
	2 (6.9%)
	1 (10.0%)
	0 (0.0%)
	1 (8.3%)


Note: I, intervention; C, control; MVPA, moderate-to-vigorous physical activity; NR, not reported; RoB 2, revised Cochrane Risk of Bias tool for randomized trials. Multi-arm studies may contribute to more than one intervention node.

Additional file 1: Table S5. Sensitivity analyses excluding selected studies
	Analysis
	Intervention
	NMA estimate 
(95% CI)
	p value
	P-score
	tau²
	I² (%)

	Main analysis
	PE/curriculum
	0.21 [0.07, 0.35]
	0.003
	0.82
	0.0248
	70.5

	Main analysis
	whole-school
	0.21 [0.07, 0.34]
	0.004
	0.81
	0.0248
	70.5

	Main analysis
	additional PA
	0.07 [−0.05, 0.18]
	0.267
	0.33
	0.0248
	70.5

	Excluding high risk of bias studies
	PE/curriculum
	0.21 [0.07, 0.34]
	0.003
	0.86
	0.0244
	71.0

	Excluding high risk of bias studies
	whole-school
	0.17 [0.03, 0.31]
	0.021
	0.72
	0.0244
	71.0

	Excluding high risk of bias studies
	additional PA
	0.08 [−0.04, 0.20]
	0.211
	0.38
	0.0244
	71.0

	Excluding pilot/feasibility studies
	whole-school
	0.19 [0.05, 0.33]
	0.008
	0.87
	0.0168
	59.6

	Excluding pilot/feasibility studies
	PE/curriculum
	0.16 [0.04, 0.28]
	0.011
	0.79
	0.0168
	59.6

	Excluding pilot/feasibility studies
	additional PA
	−0.01 [−0.13, 0.10]
	0.836
	0.15
	0.0168
	59.6

	Excluding Riley (2015)
	whole-school
	0.20 [0.08, 0.33]
	0.002
	0.88
	0.0177
	63.8

	Excluding Riley (2015)
	PE/curriculum
	0.16 [0.04, 0.29]
	0.011
	0.74
	0.0177
	63.8

	Excluding Riley (2015)
	additional PA
	0.05 [−0.05, 0.16]
	0.302
	0.33
	0.0177
	63.8



Additional file 1: Table S6. Sensitivity analyses by MVPA outcome window
	Analysis
	Intervention
	NMA estimate
(95% CI)
	p value
	P-score
	tau²
	I² (%)

	Main analysis
	PE/curriculum
	0.21 [0.07, 0.35]
	0.003
	0.82
	0.0248
	70.5

	Main analysis
	whole-school
	0.21 [0.07, 0.34]
	0.004
	0.81
	0.0248
	70.5

	Main analysis
	additional PA
	0.07 [−0.05, 0.18]
	0.267
	0.33
	0.0248
	70.5

	Excluding school-time MVPA
	whole-school
	0.21 [0.06, 0.36]
	0.006
	0.87
	0.0208
	63.8

	Excluding school-time MVPA
	PE/curriculum
	0.16 [0.03, 0.29]
	0.014
	0.74
	0.0208
	63.8

	Excluding school-time MVPA
	additional PA
	0.06 [−0.05, 0.17]
	0.286
	0.34
	0.0208
	63.8

	Daily MVPA only
	whole-school
	0.20 [0.04, 0.35]
	0.015
	0.89
	0.0215
	64.7

	Daily MVPA only
	PE/curriculum
	0.11 [−0.05, 0.26]
	0.185
	0.59
	0.0215
	64.7

	Daily MVPA only
	additional PA
	0.06 [−0.08, 0.21]
	0.382
	0.42
	0.0215
	64.7



Additional file 1: Table S7. Sensitivity analyses using alternative intraclass correlation coefficient values
	ICC assumption
	Intervention
	NMA estimate
(95% CI)
	p value
	P-score
	tau²
	I² (%)

	0.018 (main analysis)
	PE/curriculum
	0.21 [0.07, 0.35]
	0.003
	0.82
	0.0248
	70.5

	0.018 (main analysis)
	whole-school
	0.21 [0.07, 0.34]
	0.004
	0.81
	0.0248
	70.5

	0.018 (main analysis)
	additional PA
	0.07 [−0.05, 0.18]
	0.267
	0.33
	0.0248
	70.5

	0.01
	PE/curriculum
	0.22 [0.08, 0.35]
	0.002
	0.83
	0.0266
	72.1

	0.01
	whole-school
	0.20 [0.06, 0.34]
	0.005
	0.79
	0.0266
	72.1

	0.01
	additional PA
	0.07 [−0.05, 0.19]
	0.251
	0.34
	0.0266
	72.1

	0.05
	whole-school
	0.21 [0.08, 0.34]
	0.002
	0.84
	0.0206
	66.0

	0.05
	PE/curriculum
	0.20 [0.06, 0.33]
	0.004
	0.79
	0.0206
	66.0

	0.05
	additional PA
	0.05 [−0.06, 0.16]
	0.329
	0.31
	0.0206
	66.0



Additional file 1: Table S8. Certainty of evidence
	Comparison
	NMA estimate (95% CI)
	Within-study bias
	Reporting bias
	Indirectness
	Imprecision
	Heterogeneity
	Incoherence
	Overall certainty

	PE/curriculum vs control
	0.21 [0.07, 0.35]
	Some concernsa
	No concerns
	No concerns
	No concerns
	Some concernsb
	Some concernsc
	⊕⊕⊕○ Moderate

	whole-school vs control
	0.21 [0.07, 0.34]
	Some concernsa
	No concerns
	No concerns
	No concerns
	Some concernsb
	Some concernsc
	⊕⊕⊕○ Moderate

	additional PA vs control
	0.07 [−0.05, 0.18]
	Some concernsa
	No concerns
	No concerns
	Some concernsd
	Some concernsb
	Some concernsc
	⊕⊕○○ Low


Notes: a. Most contributing studies were judged as low risk or some concerns in RoB 2; excluding high-risk studies did not materially change the estimates.
b. Substantial heterogeneity was observed in the overall network and in direct comparisons.
c. Global network incoherence was detected, but sensitivity analyses did not materially change the main conclusions.
d. The 95% confidence interval crossed the line of no effect.
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