Additional file 1
Title: Supplementary tables for behavioral rhythm and PhenoAgeAccel analyses
Description: This file contains three supplementary tables presenting associations of individual behavioral rhythm components and the weighted behavioral rhythm z-score with PhenoAgeAccel, together with additional subgroup analyses.
Contents:
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Supplementary Table 2. Associations of weighted behavioral rhythm z-score quartiles with PhenoAgeAccel (n = 4702).
Supplementary Table 3. Associations of behavioral rhythm score with PhenoAgeAccel across additional subgroups (n = 4702).


Supplementary Table 1. Associations of behavioral rhythm components with PhenoAgeAccel.
	Exposure
	N
	β coefficient (95% CI)
	
	

	
	
	Model 1
	Model 2
	Model 3

	Sleep midpoint
	6797
	
	
	

	Q1
	1771
	0.00 (reference)
	0.00 (reference)
	0.00(reference)

	Q2
	1655
	-0.02 (-0.52 to 0.48)
	-0.009 (-0.48 to 0.46)
	0.06 (-0.35 to 0.47)

	Q3
	1745
	-0.14 (-0.56 to 0.29)
	-0.20 (-0.63 to 0.22)
	0.001 (-0.43 to 0.43)

	Q4
	1626
	0.29 (-0.13 to 0.70)
	0.21 (-0.19 to 0.62)
	0.35 (0.01 to 0.68)*

	Meal timing
	6235
	
	
	

	(<8AM, <7PM)
	1340
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	(<8AM, ≥7PM)
	801
	0.16 (-0.31 to 0.63)
	0.12 (-0.34 to 0.59)
	0.18 (-0.27 to 0.62)

	(≥8AM, <7PM)
	2062
	0.51 (0.14 to 0.88)**
	0.61 (0.24 to 0.98)**
	0.30 (-0.04 to 0.63)

	(≥8AM, ≥7PM)
	2032
	0.45 (0.02 to 0.88)*
	0.50 (0.03 to 0.97)*
	0.35 (-0.20 to 0.89)

	Days of 
physical activity
	9252
	
	
	

	0
	4591
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	1-3
	2116
	-1.44 (-1.78 to -1.10)***
	-1.51 (-1.85 to -1.17)***
	-0.83 (-1.24 to -0.42)***

	4-7
	2545
	-1.78 (-2.13 to -1.43)***
	-1.83 (-2.17 to -1.48)***
	-0.86 (-1.22 to -0.49)***


Abbreviations: PhenoAgeAccel, Phenotypic age acceleration; CI, Confidence Interval; Q1-Q4, first through fourth quartiles; AM, ante meridiem; PM, post meridiem.
Model 1: Unadjusted. Model 2: Adjusted for age, sex, and race. Model 3: Adjusted for age, sex, race, poverty income ratio, education level, employment status, smoking, alcohol using, body mass index, sleep disorder, cancer, cardiovascular disease, diabetes, hypertension, and stroke.
*P < 0.05, **P < 0.01, ***P < 0.001. 



Supplementary Table 2. Associations of weighted behavioral rhythm z-score quartiles with PhenoAgeAccel (n = 4702)
	Quartile of weighted behavioral rhythm   z-score 
	N
	β coefficient (95% CI)

	
	
	Model 1
	Model 2
	Model 3

	Categorical variable
	
	
	
	

	  Q1
	1485
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	  Q2
	965
	-0.88 (-1.51 to -0.26)**
	-0.97 (-1.58 to -0.35)**
	-0.49 (-1.06 to 0.09)

	  Q3
	1544
	-1.57 (-2.06 to -1.07)***
	-1.69 (-2.17 to -1.21)***
	-0.89 (-1.38 to -0.41)**

	  Q4
	708
	-1.63 (-2.05 to -1.21)***
	-1.66 (-2.09 to -1.24)***
	-0.71 (-1.26 to -0.16)*

	Continuous variable
	
	-0.68 (-0.84 to -0.51)***
	-0.71 (-0.87 to -0.55)***
	-0.34 (-0.53 to -0.15)**


Abbreviations: PhenoAgeAccel, Phenotypic age acceleration; CI, Confidence Interval; Q1-Q4, first through fourth quartiles.
Model 1: Unadjusted. Model 2: Adjusted for age, sex, and race. Model 3: Adjusted for age, sex, race, poverty income ratio, education level, employment status, smoking, alcohol using, body mass index, sleep disorder, cancer, cardiovascular disease, diabetes, hypertension, and stroke. 
*P < 0.05, **P < 0.01, ***P < 0.001. 


Supplementary Table 3. Associations of behavioral rhythm score with PhenoAgeAccel across additional subgroups (n = 4702)
	Subgroups
	Behavioral rhythm score
	P for
interaction

	
	0-1
	2
	3
	

	Employed
	0.042

	　
	No
	0.00 (reference)
	-0.73 (-1.44 to -0.03)*
	-0.37 (-1.30 to 0.56)
	　

	　
	Yes
	0.00 (reference)
	-0.65 (-1.00 to -0.29)**
	-0.64 (-1.40 to 0.12)
	

	Education level
	0.003

	　
	< College
	0.00 (reference)
	-1.14 (-1.78 to -0.49)**
	-0.48 (-1.75 to 0.79)
	　

	　
	≥College
	0.00 (reference)
	-0.47 (-0.94 to 0.01)
	-0.24 (-1.02 to 0.54)
	　

	Smoking
	0.007

	　
	No
	0.00 (reference)
	-0.68 (-1.13 to -0.24)**
	-0.30 (-0.96 to 0.37)
	　

	　
	Yes
	0.00 (reference)
	-0.49 (-0.96 to -0.009)*
	-0.24 (-1.03 to 0.55)
	

	Alcohol using
	0.458

	　
	No
	0.00 (reference)
	-0.30 (-1.00 to 0.40)
	-0.57 (-1.88 to 0.75)
	　

	　
	Yes
	0.00 (reference)
	-0.48 (-0.96 to -0.003)*
	-0.26 (-1.01 to 0.50)
	　

	Sleep disorder
	< 0.001

	　
	No
	0.00 (reference)
	-0.78 (-1.15 to -0.41)***
	-0.71 (-1.32 to -0.09)*
	　

	　
	Yes
	0.00 (reference)
	0.17 (-1.32 to 1.66)
	0.44 (-1.21 to 2.09)
	

	Hypertension
	0.005

	　
	No
	0.00 (reference)
	-0.61 (-0.99 to -0.22)**
	-0.36 (-0.90 to 0.18)  
	　

	　
	Yes
	0.00 (reference)
	-0.47 (-0.95 to 0.01)
	-0.25 (-1.01 to 0.51)
	　

	Stroke
	0.003

	　
	No
	0.00 (reference)
	-0.63 (-1.00 to -0.26)**
	-0.54 (-1.10 to 0.02)
	　

	　
	Yes
	0.00 (reference)
	-0.48 (-0.96 to -0.006)*
	-0.27 (-1.03 to 0.49)
	　

	CVD
	0.002

	　
	No
	0.00 (reference)
	-0.65 (-1.01 to -0.30)**
	-0.53 (-1.09 to 0.03)
	　

	　
	Yes
	0.00 (reference)
	-0.49 (-0.97 to -0.007)*
	-0.27 (-1.05 to 0.51)
	　


Abbreviations: PhenoAgeAccel, Phenotypic age acceleration; CI, Confidence Interval; CVD, cardiovascular disease.
Results were adjusted for age, sex, race, poverty income ratio, education level, employment status, smoking, alcohol using, body mass index, sleep disorder, cancer, cardiovascular disease, diabetes, hypertension, and stroke, except for the stratification variable.
*P < 0.05, **P < 0.01, ***P < 0.001. 

