Supplementary Information
Calculating procedure: Long-term population-level impact of scaling up the intervention nationally

[bookmark: _GoBack]1. Intervention Effectiveness
The overweight and obesity rate in the control group decreased from 43.8% to 40.1%.
The overweight and obesity rate in the intervention group decreased from 38.8% to 31.3%.
After excluding the natural decline observed in the control group, the intervention itself led to an additional 3.8% reduction in overweight and obesity.

Gender-specific effects:
	Sex
	Control Pre (%)
	Control Post (%)
	Intervention Pre (%)
	Intervention Post (%)
	Net Intervention Effect

	Girls
	33.2% (105/316)
	30.1% (95/316)
	32.2% (110/342)
	23.1% (79/342)
	6.0%

	Boys
	53.4% (191/358)
	49.2% (176/358)
	45.3% (156/344)
	39.5% (136/344)
	1.6%



Assuming a 10% reduction in intervention effectiveness due to implementation challenges during nationwide scale-up:
Adjusted effect for girls: 6.0% × 0.9 = 5.4%
Adjusted effect for boys: 1.6% × 0.9 = 1.44%

2. National Population Coverage and Estimated Reductions
According to the 2022 National Educational Statistics Bulletin, there were 107 million primary school students in China.
Gender ratio (male : female) is approximately 1.047 : 1, translating to 51.16% boys and 48.84% girls.
Prevalence of overweight and obesity: 28.4% for boys, 18.4% for girls.
Estimated number of students and corresponding reduction:

	Sex
	Estimated Population
	Adjusted Effectiveness
	Estimated Reduction

	Boys
	107 million × 51.16% ≈ 54.74 million
	1.44%
	≈ 788,000

	Girls
	107 million × 48.84% ≈ 52.26 million
	5.4%
	≈ 2,822,000



3. Estimated Reduction in Adult Obesity (Based on a Two-Stage Obesity Progression Model)
Total reduction in adult obesity: 1.6975 million

Females: 1.3586 million
Males: 0.3389 million

QALYs saved = (1.3586M × 0.249) + (0.3389M × 0.238) = 419,040

4. Economic Benefit Estimation
	Indicator
	Unit Cost (RMB/person)
	Savings in Females (¥)
	Savings in Males (¥)
	Total (¥)

	Medical Costs
	Female: 2,074.12
	1.3586M × 2,074.12 ≈ 28.18
	0.3389M × 2,412.09 ≈ 8.18
	36.36

	Productivity Loss
	Female: 7,084.22
	1.3586M × 7,084.22 ≈ 96.22
	0.3389M × 5,422.93 ≈ 18.38
	114.60

	Total Economic Benefit
	
	124.40
	26.56
	150.96



5. Intervention Cost and Net Benefit
Intervention cost (per person: 19.53 USD; exchange rate: 1 USD = 6.6322 RMB):
107 million × 19.53 USD × 6.6322 ≈ 13.86 billion RMB

Net Benefit:
150.96 − 138.60 = 12.36 billion RMB ≈ 1.86 billion 

