
Inclusion and exclusion of participants

1. 47,415 adolescents had data on sex, age, PHQ-9, and GAD-7 scores, took part in three survey waves, and had both PHQ-9 and GAD-7 scores less than 10 in wave 1 and wave 2. We selected these individuals for the following reasons:
1. Participants with sex, age, PHQ-9, and GAD-7 scores were included, because sex and age were important covariates, and PHQ-9 and GAD-7 scores were outcome of interest in this study.
1. Participants who took part in three survey waves were included, because we calculated cumulative effect of excess weight from wave 1 to wave 3.
1. Participants with both PHQ-9 and GAD-7 scores less than 10 in wave 1 and wave 2 were included, because we ensure the chronological order. The exposure (cumulative effect of excess weight) must precede the outcome (depressive and anxiety symptoms).
1. We excluded 499 adolescents who were younger than 11 years or older than 18 years in any wave from 1 to 3, because we must ensure that our study population consists of adolescents.
1. We excluded 4,040 adolescents for whom there had not been a 1-year interval between any two consecutive survey waves. Because the subsequent survey waves were conducted at one-year intervals according to the research plan.
1. We excluded 3,434 adolescents without data on height, weight, or sleep quality. Because BMI (weight/height2) was the exposure of interest, and sleep quality was the potential mediator of interest in this study. 
1. In total, 39,442 adolescents were eligible for this study.
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Table S1. Mediation effect of sleep quality on the association of cumulative effect of excess weight with depressive symptoms *
	
	β (SE)/ Estimation (95% CI)
	   P

	Exposure: cumulative effect based on overweight/obesity-year
	
	

	Model 1
	
	

	Continuous cumulative effect based on overweight/obesity-year → Pittsburgh Sleep Quality Index scores
	0.015 (0.005)
	0.005

	Model 2
	
	

	Continuous cumulative effect based on overweight/obesity-year→ depressive symptoms                      
	0.032 (0.007)
	<0.001

	Pittsburgh Sleep Quality Index scores → depressive symptoms                         
	0.308 (0.008)
	<0.001

	Average causal mediation effects
	0.0004 (0.0002, 0.0033)
	<0.001

	Average direct effects                              
	0.0023 (0.0017, 0.0033)
	<0.001

	Total effects
	0.0027 (0.0019, 0.0038)
	<0.001

	Percentage of Mediation, %
	13.8 (6.3, 22.2)
	<0.001


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time. β, unstandardized regression coefficients; CI, confidence interval.

Table S2. Mediation effect of sleep disturbance on the association of cumulative effect of excess weight with depressive symptoms *
	
	β (SE)/ Estimation (95% CI)
	   P

	Exposure: incident cumulative effect based on overweight/obesity-year (dichotomous variable)
	
	

	Model 1
	
	

	Incident cumulative effect based on overweight/obesity-year → Sleep disturbance
	0.093 (0.045)
	0.040

	Model 2
	
	

	Incident cumulative effect based on overweight/obesity-year→ depressive symptoms                      
	0.193 (0.062)
	0.002

	Sleep disturbance → depressive symptoms                         
	1.632 (0.038)
	<0.001

	Average causal mediation effects
	0.0030 (0.0005, 0.0053)
	<0.001

	Average direct effects                              
	0.0162 (0.0058, 0.0232)
	<0.001

	Total effects
	0.0192 (0.0103, 0.0270)
	<0.001

	Percentage of Mediation, %
	15.5 (2.4, 40.1)
	<0.001

	Exposure: incident cumulative effect based on trapezoid rule (dichotomous variable)
	
	

	Model 1
	
	

	Incident cumulative effect based on trapezoid rule→ Sleep disturbance
	0.117 (0.044)
	0.008

	Model 2
	
	

	Incident cumulative effect based on trapezoid rule→ depressive symptoms                      
	0.184 (0.062)
	0.003

	Sleep disturbance → depressive symptoms                         
	1.632 (0.038)
	<0.001

	Average causal mediation effects
	0.0033 (0.0008, 0.006)
	<0.001

	Average direct effects                              
	0.0135 (0.0044, 0.0229)
	<0.001

	Total effects
	0.0168 (0.0084, 0.0288)
	<0.001

	Percentage of Mediation, %
	19.4 (5.1, 38.1)
	<0.001


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time. β, unstandardized regression coefficients; CI, confidence interval.

	
	Table S3. Association of incident cumulative effect of excess weight with sleep disturbance

	
	
	OR (95% CI)*
	P

	Incident cumulative effect based on trapezoid rule
	
	1.12 (1.03, 1.23)
	0.008

	Incident cumulative effect based on overweight/obesity-year
	
	1.10 (1.00, 1.20)
	0.040


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time.
CI, confidence interval; OR, odds ratio.























	               Table S4. Combined effect of incident cumulative effect of excess weight and sleep disturbance on anxiety symptoms

	
	Incidence, %
	Model 1
	
	Model 2

	　
	
	Crude OR (95% CI)
	P
	　
	Adjusted OR (95% CI)*
	P

	Incident Cumulative effect of overweight/obesity-year/Sleep disturbance
	
	
	
	
	
	

	No/No (n=29119)
	1.8
	ref
	
	
	ref
	

	No/Yes (n=6815)
	7.7
	4.47 (3.95, 5.06)
	<0.001
	
	4.21 (3.72, 4.77)
	<0.001

	Yes/No (n=2813)
	2.0
	1.10 (0.83, 1.44)
	0.486
	
	1.15 (0.86, 1.50)
	0.328

	Yes/Yes (n=695)
	10.4
	6.16 (4.72, 7.93)
	<0.001
	
	5.98 (4.57, 7.71)
	<0.001


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time.
CI, confidence interval; OR, odds ratio.


	Table S5. Association of incident cumulative effect of excess weight with sleep disturbance after
excluding the participants with sleep disturbance on wave 1

	　
	
	OR (95% CI)*
	P

	Incident cumulative effect based on trapezoid rule
	
	1.21 (1.10, 1.34)
	<0.001

	Incident cumulative effect based on overweight/obesity-year
	
	1.17 (1.06, 1.29)
	0.002


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time.
CI, confidence interval; OR, odds ratio.
























	               Table S6. Combined effect of incident cumulative effect of excess weight and sleep disturbance on anxiety symptoms 
after excluding the participants with sleep disturbance on wave 1

	
	Incidence, %
	Model 1
	
	Model 2

	
	
	Crude OR (95% CI)
	P
	
	Adjusted OR (95% CI)*
	P

	Incident Cumulative effect of overweight/obesity-year/Sleep disturbance
	
	
	
	
	
	

	No/No (n=25449)
	1.5
	ref
	
	
	ref
	

	No/Yes (n=4923)
	7.6
	5.34 (4.61, 6.17)
	<0.001
	
	5.10 (4.40, 5.91)
	<0.001

	Yes/No (n=2417)
	1.8
	1.21 (0.87, 1.63)
	0.241
	
	1.24 (0.89, 1.68)
	0.186

	Yes/Yes (n=530)
	10.8
	7.85 (5.80, 10.43)
	<0.001
	
	7.76 (5.72, 10.34)
	<0.001

	Incident Cumulative effect based on trapezoid rule/Sleep disturbance
	
	
	
	
	
	

	No/No (n=25365)
	1.6
	ref
	
	
	ref
	

	No/Yes (n=4895)
	7.6
	5.21 (4.51, 6.03)
	<0.001
	
	4.98 (4.30, 5.76)
	<0.001

	Yes/No (n=2501)
	1.4
	0.90 (0.62, 1.25)
	0.551
	
	0.92 (0.64, 1.29)
	0.659

	Yes/Yes (n=558)
	10.4
	7.35 (5.45, 9.74)
	<0.001
	
	7.36 (5.44, 9.79)
	<0.001


*Adjusted baseline male participants, age, urban residence, administrative region, single child, left-behind children, nuclear family, father education and occupation, mother education and occupation, smoking status, alcohol drinker, and video gaming time.
CI, confidence interval; OR, odds ratio.
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Figure S1. Flow diagram of the present study




