     PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Health Promotion Model-Based Educational Interventions for Improving Oral Health in Children and Adolescents: A Systematic Review and Meta-Analysis
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	A structured abstract (Background, Objective, Methods, Results, Conclusions, Trial Registration) fulfils all items.
	Page 1-2

	INTRODUCTION 
	

	Rationale 
	3
	Highlights global burden of oral disease, shortcomings of traditional education, and theoretical advantages of model-based interventions.
	2-5

	Objectives 
	4
	Four explicit aims (effects on clinical indices; knowledge/attitudes/behaviour; self-efficacy & OHRQoL; exploration of heterogeneity).
	5-6

	METHODS 
	

	Eligibility criteria 
	5
	RCTs; participants 5–18 y; interventions based on HBM, TPB, SCT or similar; at least one oral-health outcome; English; up to Mar 2025. Excluded non-RCTs, adults, non-theory interventions, inadequate data.
	6-7

	Information sources 
	6
	Four databases (PubMed, Web of Science, Scopus, and Cochrane Library) searched Jan–Mar 2025; Google Scholar & reference lists hand-searched.
	6

	Search strategy
	7
	All four databases search strategy reproduced in Supplementary Material S2.
	Supplementary Material S2

	Selection process
	8
	Two reviewers (A.N, N.M) independently screened titles/abstracts, then full text; disagreements resolved by discussion. EndNote 21 used for de-duplication; no automation beyond reference software.
	7

	Data collection process 
	9
	Two reviewers (A.N, M.H) independently extracted data with a piloted form; consensus meetings resolved discrepancies; no author contact or automation reported.
	8

	Data items 
	10a
	Primary: plaque, periodontal indices, DMFT, behaviour, knowledge, attitudes, self-efficacy, OHRQoL. All compatible measures/time-points extracted.
	8

	
	10b
	Age, sex, country, sample size, theoretical model, delivery mode, duration. Missing SDs imputed (formula with R = 0.8); SEM converted; graph data digitised.
	8

	Study risk of bias assessment
	11
	Cochrane RoB 2.0; two reviewers independently judged five domains.
	8

	Effect measures 
	12
	Standardised Mean Difference (SMD) with 95 % CI for all continuous outcomes.
	8-9

	Synthesis methods
	13a
	Studies were grouped by outcome domain; each outcome pooled only when ≥ 2 trials reported compatible metrics.
	9

	
	13b
	SD change formula, SEM→SD, GetData Graph Digitizer 2.24.
	9

	
	13c
	Characteristics in Table 1; forest plots for each meta-analysis; funnel plots for publication bias.
	9

	
	13d
	Random-effects model (DerSimonian–Laird) in Stata 21; heterogeneity by Q and I².
	9

	
	13e
	Subgroup meta-analyses by year, country, sample size, follow-up; no meta-regression.
	9

	
	13f
	Leave-one-out for each pooled outcome.
	9

	Reporting bias assessment
	14
	Visual funnel plots; Egger’s regression (p < 0.05 significant).
	9

	Certainty assessment
	15
	Certainty (GRADE) assessment.” States that two reviewers independently applied the GRADE approach (risk of bias, inconsistency, indirectness, imprecision, publication bias) to every pooled outcome, resolved disagreements by discussion, and followed the GRADE Handbook 2023 and Guyatt et al. 2011 guidelines.
	8 and Supplementary Material S5

	RESULTS 
	

	Study selection 
	16a
	5 252 records + 2 manual → 204 screened → 54 full-text → 19 RCTs (115 reports) included; flow diagram provided.
	10-11

	
	16b
	A full list of the 185 excluded full texts with coded reasons is available in Supplementary Material S1
	Supplementary Material S1

	Study characteristics 
	17
	Table 1 details authorship, country, participants, model, outcomes.
	11(Table 1)

	Risk of bias in studies 
	18
	15 low-risk, 2 high-risk, 2 some concerns (Figure 1).
	11-12(Figure 1)

	Results of individual studies 
	19
	Forest plots give group means and SMDs with CIs for every RCT/outcome.
	13-20

	Results of syntheses
	20a
	Examples: self-efficacy SMD = 1.49 (0.99–2.00); plaque SMD = -1.92 (-2.42–-1.42); DMFT SMD = -0.11 (-0.27–0.04). Heterogeneity high (I² > 95 % for most).
	13-20

	
	20b
	Examples: self-efficacy SMD = 1.49 (0.99–2.00); plaque SMD = -1.92 (-2.42–-1.42); DMFT SMD = -0.11 (-0.27–0.04). Heterogeneity high (I² > 95 % for most).
	13-20

	
	20c
	Larger effects in studies from Iran, post-2015, small samples, short follow-up.
	Supplementary Material S4

	
	20d
	No single study materially altered pooled estimates.
	13-20

	Reporting biases
	21
	Egger’s test significant for self-efficacy, knowledge, attitude, behaviour, OHRQoL (small-study effects).
	Supplementary Material S5

	Certainty of evidence 
	22
	Certainty of evidence paragraph and * Supplementary Material S5: “GRADE Summary-of-Findings” (low-to-moderate certainty ratings for eight outcomes)
	12 and Supplementary Material S5

	DISCUSSION 
	

	Discussion 
	23a
	Theory-based interventions significantly improved psychosocial and behavioural outcomes and some clinical indices; DMFT unchanged, reflecting need for longer follow-up.
	20-22

	
	23b
	 High heterogeneity, short follow-ups, language (English-only).
	22-23

	
	23c
	Possible publication bias.
	23

	
	23d
	Recommend integrating model-based programmes in schools/primary care; call for longer, standardised, equitable, cost-effective RCTs.
	23-24

	OTHER INFORMATION
	

	Registration and protocol
	24a
	PROSPERO CRD420251026862.
	2

	
	24b
	Public record at PROSPERO URL.
	2

	
	24c
	None reported.
	

	Support
	25
	No specific grant; no role of sponsors.
	25

	Competing interests
	26
	Authors declare none.
	25

	Availability of data, code and other materials
	27
	All extracted data in article & supplements; additional raw files available on request.
	25
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