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	Table S1. Association between chrononutrition patterns and metabolic indicators

	Chrononutrition patterns
	
	BMI z-score
	
	HDL-C
	
	TC
	
	NHHR

	
	
	β (95% CI)
	P
	
	β (95% CI)
	P
	
	β (95% CI)
	P
	
	β (95% CI)
	P

	First food/beverage intake time
	
	0.037 (0.012, 0.062)
	0.004
	
	-0.008 (-0.012, -0.004)
	< 0.001
	
	0.001 (-0.002, 0.005)
	0.506
	
	0.029 (0.014, 0.045)
	< 0.001

	Last food/beverage intake time
	
	-0.034 (-0.073, 0.005)
	0.086
	
	0.000 (-0.006, 0.006)
	0.963
	
	-0.001 (-0.007, 0.004)
	0.623
	
	-0.003 (-0.027, 0.021)
	0.815

	Midpoint time of food/beverage intake
	
	0.028 (-0.012, 0.068)
	0.168
	
	-0.010 (-0.016, -0.004)
	0.002
	
	0.001 (-0.005, 0.006)
	0.783
	
	0.035 (0.011, 0.060)
	0.005

	Eating window
	
	-0.042 (-0.065, -0.019)
	< 0.001
	
	0.006 (0.003, 0.010)
	< 0.001
	
	0.002 (-0.001, 0.005)
	0.236
	
	0.022 (0.008, 0.035)
	0.001

	Nighttime fasting window
	
	0.026 (0.005, 0.048)
	0.017
	
	-0.005 (-0.008, -0.001)
	0.005
	
	0.003 (-0.008, 0.014)
	0.638
	
	-0.048 (-0.097, 0.000)
	0.052

	Eating frequency
	
	-0.070 (-0.148, 0.008)
	0.080
	
	0.018 (0.006, 0.031)
	0.003
	
	-0.001 (-0.005, 0.002)
	0.379
	
	-0.024 (-0.038, -0.010)
	0.001

	Note: Models adjusted for gender, race/ethnicity, PIR, prediabetes/diabetes, and total calories intake. *Bold values indicate if P < 0.05. BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; TC, total cholesterol; NHHR, the non-HDL-C/HDL-C ratio.







	Table S2. Correlations between metabolic indicators and MASLD risk.

	Metabolic indicators
	MASLD

	
	OR (95% CI)
	P

	BMI z-score
	4.90 (4.23, 5.72)
	< 0.001

	HDL-C
	0.02 (0.01, 0.04)
	< 0.001

	TC
	5.55 (3.09, 10.05)
	< 0.001

	NHHR
	2.89 (2.50, 3.35)
	< 0.001

	Note: Models adjusted for gender, race/ethnicity, PIR, prediabetes/diabetes, and total calories intake. *Bold values indicate if P < 0.05. BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; TC, total cholesterol; NHHR, the non-HDL-C/HDL-C ratio.















	Table S3. The mediating effect and proportion of the effect of metabolic indicators on the association between chrononutrition patterns and MASLD risk.

	Metabolic indicators
	Indirect effect (IDE)
	
	Direct effect (DE)
	
	Total effect
	
	Prop. Mediated

	
	β (95% CI)
	P
	
	β (95% CI)
	P
	
	β (95% CI)
	P
	
	β (95% CI)
	P

	BMI z-score
	
	
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	0.53% (0.16%, 0.84%)
	0.006
	
	-0.04% (-0.57%, 0.35%)
	0.870
	
	0.49% (-0.19%, 0.91%)
	0.116
	
	108.45% (-301.26%, 490.97%)
	0.114

	Midpoint time of food/beverage intake
	0.34% (-0.18%, 0.69%)
	0.194
	
	0.21% (-0.67%, 0.58%)
	0.558
	
	0.55% (-0.48%, 0.74%)
	0.198
	
	61.08% (-198.93%, 347.79%)
	0.198

	Eating window
	-0.75% (-1.22%, -0.30%)
	< 0.001
	
	0.28% (-0.22%, 0.71%)
	0.303
	
	-0.47% (-1.20%, 0.19%)
	0.142
	
	158.46% (-537.81%, 956.52%)
	0.142

	Nighttime fasting window
	0.40% (0.05%, 0.68%)
	0.026
	
	-0.17% (-0.66%, 0.19%)
	0.420
	
	0.23% (-0.35%, 0.61%)
	0.400
	
	173.23% (-992.02%, 1644.02%)
	0.382

	Eating frequency
	-1.21% (-2.71%, 0.16%)
	0.088
	
	0.31% (-1.72%, 1.95%)
	0.710
	
	-0.91% (-3.66%, 1.28%)
	0.458
	
	132.71% (-485.07%, 1213.71%)
	0.414

	HDL-C
	
	
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	0.38% (0.19%, 0.60%)
	< 0.001
	
	0.26% (-0.35%, 0.67%)
	0.380
	
	0.65% (0.08%, 0.97%)
	0.030
	
	58.69% (20.37%, 280.12%)
	0.030

	Midpoint time of food/beverage intake
	0.34% (0.12%, 0.70%)
	0.004
	
	0.30% (-0.55%, 0.53%)
	0.348
	
	0.65% (-0.02%, 0.73%)
	0.050
	
	52.18% (2.34%, 350.22%)
	0.050

	Eating window
	-0.45% (-0.73%, -0.19%)
	< 0.001
	
	-0.22% (-1.05%, 0.46%)
	0.588
	
	-0.67% (-1.54%, 0.12%)
	0.088
	
	67.02% (-140.94%, 472.51%)
	0.088

	Nighttime fasting window
	0.27% (0.09%, 0.44%)
	0.004
	
	0.03% (-0.65%, 0.45%)
	0.898
	
	0.30% (-0.34%, 0.65%)
	0.308
	
	88.73% (-890.91%, 738.88%)
	0.308

	Eating frequency
	-1.30% (-2.26%, -0.43%)
	< 0.001
	
	-0.53% (-3.67%, 1.61%)
	0.692
	
	-1.81% (-5.21%, 0.67%)
	0.182
	
	71.48% (-355.34%, 634.28%)
	0.182

	TC
	
	
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	0.03% (-0.05%, 0.11%)
	0.456
	
	0.62% (-0.06%, 0.92%)
	0.030
	
	0.65% (0.10%, 0.96%)
	0.014
	
	4.18% (-16.01%, 39.40%)
	0.470

	Midpoint time of food/beverage intake
	0.01% (-0.08%, 0.12%)
	0.736
	
	0.64% (-0.02%, 0.72%)
	0.048
	
	0.65% (-0.05%, 0.71%)
	0.040
	
	1.86% (-26.19%, 34.63%)
	0.744

	Eating window
	-0.05% (-0.17%, 0.06%)
	0.328
	
	-0.62% (-1.48%, 0.15%)
	0.108
	
	-0.66% (-1.55%, 0.10%)
	0.084
	
	7.28% (-37.14%, 63.85%)
	0.380

	Nighttime fasting window
	0.05% (-0.03%, 0.14%)
	0.234
	
	0.22% (-0.44%, 0.60%)
	0.494
	
	0.27% (-0.41%, 0.63%)
	0.386
	
	17.79% (-154.19%, 213.27%)
	0.472

	Eating frequency
	0.09% (-0.31%, 0.51%)
	0.686
	
	-1.88% (-5.31%, 0.63%)
	0.182
	
	-1.79% (-5.28%, 0.73%)
	0.192
	
	-5.03% (-100.35%, 84.86%)
	0.782

	NHHR
	
	
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	0.40% (0.19%, 0.62%)
	< 0.001
	
	0.24% (-0.43%, 0.64%)
	0.436
	
	0.64% (0.02%, 0.98%)
	0.042
	
	61.90% (20.21%, 299.84%)
	0.042

	Midpoint time of food/beverage intake
	0.34% (0.11%, 0.70%)
	0.004
	
	0.32% (-0.62%, 0.54%)
	0.334
	
	0.67% (-0.06%, 0.75%)
	0.064
	
	50.89% (-149.82%, 366.53%)
	0.064

	Eating window
	-0.46% (-0.77%, -0.20%)
	< 0.001
	
	-0.14% (-0.90%, 0.54%)
	0.738
	
	-0.60% (-1.47%, 0.16%)
	0.122
	
	76.63% (-346.37%, 780.55%)
	0.122

	Nighttime fasting window
	0.33% (0.16%, 0.53%)
	0.002
	
	-0.09% (-0.76%, 0.35%)
	0.732
	
	0.24% (-0.42%, 0.63%)
	0.454
	
	140.00% (-1396.25%, 1579.19%)
	0.452

	Eating frequency
	-0.92%(-1.90%, -0.00%)
	0.050
	
	-0.99% (-3.90%, 1.34%)
	0.488
	
	-1.89% (-5.24%, 0.69%)
	0.170
	
	48.49% (-195.80%, 447.17%)
	0.180

	Note: Models adjusted for gender, race/ethnicity, PIR, prediabetes/diabetes, and total calories intake. *Bold values indicate if P < 0.05. BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; TC, total cholesterol; NHHR, the non-HDL-C/HDL-C ratio.








	Table S4. Sensitivity analysis of the mediation effects after redefining MASLD by excluding lipid-related diagnostic criteria.

	Metabolic indicators
	
	Indirect effect (IDE)
	
	Direct effect (DE)
	
	Prop. Mediated

	
	
	β (95% CI)
	P
	
	β (95% CI)
	P
	
	β (95% CI)
	P

	HDL-C
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	
	0.36% (0.18%, 0.57%)
	< 0.001
	
	0.26% (-0.35%, 0.65%)
	0.388 
	
	57.75% (19.56%, 292.78%)
	0.032 

	NHHR
	
	
	
	
	
	
	
	
	

	First food/beverage intake time
	
	0.38% (0.19%, 0.59%)
	< 0.001
	
	0.23%(-0.43%, 0.63%)
	0.450 
	
	61.79% (19.14%, 302.65%)
	0.048 

	Note: Models adjusted for gender, race/ethnicity, PIR, prediabetes/diabetes, and total calories intake. HDL-C, high-density lipoprotein cholesterol; NHHR: the non-HDL-C/HDL-C ratio.
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Fig.S1 Association between chrononutrition patterns and MASLD in adolescents, assessed using restricted cubic splines.
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Fig.S2 The association between MASLD and the proportion of total energy intake from breakfast, lunch, and dinner across different subgroups. Age, gender, poverty to income ratio, race/ethnicity and total energy intake were adjusted.
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