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Electronic Supplementary Material Table S1: Structured-Unstructured Physical Activity Rating Criteria for Preschool
	Activities Categories
	Activity Content
	Activity Description

	S
	Adult-led preschool curriculum
	General knowledge and foundational content in daily life, e.g., handwashing, literacy, counting

	S
	Adult-led physical education curriculum
	Planned, organized, typically repetitive and purposeful physical activities

	S
	Adult-led physical games
	Planned, organized games, often integrated into physical activities

	S
	Adult-led teacher-organized activities
	Activities with or without equipment planned, arranged, and led by teachers

	S
	Adult-led video-based instruction
	Instruction using video materials, etc.

	S
	Adult-led large-area activities
	Participation in large-scale or activity area-based activities

	S
	Adult-led group time
	Large group activities involving at least 50% of children, organized and led by teachers

	S
	Adult-led transitions
	Movement from one space to another (within kindergarten on school days)

	S
	Adult-led out-of-kindergarten courses
	Courses with instructional purposes such as early education, sports skills, arts specialties, etc.

	S
	Adult-led community activities
	Instructional courses provided by caregivers or community childcarers in community activity settings

	US
	Adult-led / Child-initiated active play
	Activities pursued for their own sake (without specific goals), e.g., free play, active play, interactive play

	US
	Child-initiated social scenarios
	Peer-based role-playing or activities with clearly assigned roles

	US
	Adult-led / Child-initiated video-based play
	Games or free activities using video materials

	US
	Child-initiated large-area activities
	Participation in large-scale or activity area-based activities

	US
	Adult-led / Child-initiated self-care
	Self-care activities, e.g., dressing, washing face

	US
	Adult-led / Child-initiated meals
	Meal preparation, eating, and cleaning up

	US
	Adult-led / Child-initiated shopping
	Shopping with caregivers or independently

	US
	Child-initiated community activities
	Various activities initiated by children and conducted in community activity settings

	US
	Adult-led / Child-initiated transitions
	Movement from one space to another (outside kindergarten on school days and weekends)

	US
	Adult-led / Child-initiated transportation
	Use of transportation modes, e.g., bicycle, electric bike, car

	US
	Adult-led / Child-initiated pet-related activities
	Activities involving pets, e.g., dogs, cats, hamsters

	US
	Adult-led / Child-initiated household chores
	Household tasks, e.g., tidying toys, mopping, taking out trash

	Note: S: Structured activities; US: Unstructured activities



Electronic Supplementary Material Table S2: Physical health index and its weight in preschool children
	Primary index
	Secondary index
	weight

	Body shape (30%)
	Height (cm)
	0.2

	
	BMI (kg/m2)
	0.1

	Muscular strength (20%)
	Grip (kg)
	0.1

	
	Standing long jump (cm)
	0.1

	Flexibility (10%)
	Sit forward bend (cm)
	0.1

	Coordination (15%)
	Double hop (s)
	0.15

	Dexterity (10%)
	15-meter steeplechase (s)
	0.1

	Balance (15%)
	Balance beam (s)
	0.15

	Physical fitness (100%)
	composite score
	1





Electronic Supplementary Statistical Methods: Model Specifications and Analytical Details
To account for the potential inflation of Type I error due to multiple testing across the various models (e.g., single-factor models, allocation models, isotemporal substitution models, and subgroup analyses), we applied a False Discovery Rate (FDR) correction. Results with a corrected p-value < 0.05 were considered statistically significant.
For all regression-based models (including linear regression models and segmented regression models used in threshold analysis), we conducted standard model diagnostics to ensure the robustness of the findings. Specifically, we examined the normality of residuals using the Shapiro-Wilk test and Q-Q plots, assessed homoscedasticity (constant variance of residuals) using the Breusch-Pagan test, and evaluated the presence of influential outliers by calculating Cook’s distance. No serious violations of model assumptions were detected. Detailed results of these diagnostic checks are available upon request
To distinguish the relationships between different categories or intensities and health indicators, categories (SB, structured PA, unstructured PA) and intensities (structured LPA, structured MVPA, unstructured LPA, unstructured MVPA) were analyzed separately. The primary reallocation analyses were conducted using regression-based isotemporal substitution models. compositional data analysis (CoDA) was not used for estimating the main isotemporal substitution coefficients; instead, CoDA was applied in the threshold analysis, where activity proportions were handled as compositional variables using ILR transformation. A multiple linear regression model was employed for isotemporal substitution analysis, including three sub-models. The univariate model and allocation model were used to explore their independent associations, while the isotemporal substitution model was applied to examine the effects of substituting different categories (SB, S-PA, US-PA) and intensities (SB, S-LPA, S-MVPA, US-LPA, US-MVPA) on physical health indicators. The isotemporal substitution models satisfied essential requirements including normally distributed data, sample size exceeding 10 times the number of independent variables, and variance inflation factors (VIF) below 10 (Ahmed, 2016). 
To ensure that the substitution unit aligns with typical preschool activity patterns and facilitates practical interpretation in kindergarten settings, 10 minutes was selected as the minimum clinically meaningful unit for health outcome changes (World Health, 2020). This duration corresponds to a common timeframe for structured activity sessions or sustained free play in preschools, making the findings more applicable to educational practice. All activity components were standardized by dividing each variable by 10 to quantify substitution effects in the isotemporal substitution analysis. 
Single-factor model (Model 1): The physical health index was modeled as physical health index= (β1) [activity behavior] + (β5) [covariates]. Based on the classification of categories and intensities, eight independent analyses were conducted under Model 1. In each analysis, SB, S-PA, US-PA, S-LPA, S-MVPA, US-LPA, and US-MVPA were included as independent variables, while covariates such as age, gender, and urban-rural residence were adjusted. This approach aimed to examine the associations between specific activity behaviors and health indicators, where β1 represents the regression coefficient quantifying the relationship between activity behavior and the outcome variable.
[bookmark: _Hlk193883803]Allocation model (Model 2): The physical health index was constructed as: physical health index= (β1) [SB] + (βn+1) [other activity] + (βn+2) [covariates]. Based on the classification of categories and intensities, the "Category Group" included SB, S-PA, and US-PA as independent variables, while the "Intensity Group" included S-LPA, S-MVPA, US-LPA, and US-MVPA as independent variables, with adjustments made for covariates including age, gender, and urban-rural residence. β1: Under the condition that the duration of other activities remains unchanged (e.g., in the category analysis, S-PA and US-PA remain constant), the effect of a 10-minute increase in SB on health indicators was quantified. βn+1: Represents the independent association of a specific activity component with health indicators after adjusting for the mutual influences of all activity components.
Isotemporal substitution model: Prior to model execution, total kindergarten time was derived by summing SB, S-PA, and US-PA durations. Using SB as the exemplar, the "Category Group" model was constructed as: physical health index= (β2) [S-PA] + (β3) [US-PA] + (β4) [total kindergarten time] + (β5) [covariates]. β2 and β3 represent the estimated effects of substituting 10 minutes of SB with equivalent durations of S-PA or US-PA, respectively, while maintaining constant durations of other activities and total kindergarten time. β2 to β5 correspond to regression coefficients for respective activity components or covariates. The model construction for the "Intensity Group" followed the same procedures as described above.
Moreover, we reiterated the modeling process for the 10-minute reallocation models that significantly impacted the outcome indicators. Furthermore, we delved into exploring the dose-response relationship between exercise behaviors and outcome indicators, with a 5-minute increment in the reallocation, and extended the observation period up to 30 minutes to comprehensively analyze the potential health impacts of activity adjustments across different time periods 
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