Supplementary Table 1. Polygenic risk score analyses of MetS in TWB.

	Threshold
	Pseudo R2
	p
	β estimate
	SE
	No. of SNPs

	0.001
	0.082
	<1.00E-300
	1773.78 
	16.43 
	1270

	0.005
	0.18
	<1.00E-300
	5724.03 
	39.56 
	4081

	0.0001
	0.029
	<1.00E-300
	350.59 
	5.20 
	278

	0.0005
	0.061
	<1.00E-300
	1144.36 
	12.02 
	822

	0.00005
	0.022
	<1.00E-300
	225.87 
	3.78 
	187

	0.000005
	0.014
	<1.00E-300
	85.29 
	1.81 
	78

	0.00000005
	0.0096
	<1.00E-300
	37.07 
	0.93 
	35


Abbreviations: MetS, metabolic syndrome; TWB, Taiwan Biobank; SE, standard error; No. of SNPs, number of single-nucleotide polymorphisms.


Supplementary Table 2. Age standardized baseline characteristics of Late versus Early Chronotype by menopause status. 

	Characteristics
	Before menopause
	After menopause

	
	Early chronotype
	Late chronotype
	Early chronotype
	Late chronotype

	Number of participants (%) a
	7919 (63.7)
	4522 (36.3)
	8748 (80.9)
	2072 (19.2)

	Age (years) a **††
	42.2 ± 6.6
	40.3 ± 6.5
	58.2 ± 5.4
	56.1 ± 5.5

	  20-39
	36.9
	48.3
	0.1
	0.4

	  40-54
	61.6
	50.8
	24.8
	38.3

	  55-64
	1.5
	0.9
	62.1
	54.2

	  ≥65
	0.01
	0.0
	13.0
	7.1

	BMI (kg/m2)
	23.3 ± 3.6
	23.6 ± 3.9
	23.0 ± 3.1
	23.3 ± 3.4

	WC (cm)
	79.4 ± 9.1
	80.0 ± 10.0
	80.3 ± 8.8
	81.1 ± 9.2

	Education (%) **††
	
	
	
	

	  Middle school or less
	6.6
	3.2
	26.6
	15.6

	  High school
	31.8
	28.7
	39.0
	42.6

	  College or higher
	61.6
	68.1
	34.3
	41.9

	Employment (%) **††
	76.1
	76.0
	40.8
	47.2

	Current drinking (%) **†
	1.5
	2.7
	1.2
	1.7

	Current smoking (%) **††
	2.2
	6.1
	0.8
	2.2

	Exercise habits (≥1.5 h/week, %) **††
	30.6
	21.9
	59.6
	44.0

	Sleep duration (h) **††
	7.0 ± 1.0
	6.7 ± 1.1
	6.6 ± 1.1
	6.3 ± 1.2

	Sleep duration on weekdays (h) **††
	6.8 ± 1.0
	6.4 ± 1.1
	6.6 ± 1.1
	6.2 ± 1.2

	Sleep duration on holidays (h) *††
	7.3 ± 1.3
	7.5 ± 1.6
	6.7 ± 1.2
	6.6 ± 1.4

	Incident high WC (men≥90 cm, women≥80 cm, %) ††
	44.7
	47.2
	50.7
	53.8

	Incident elevated BP cleaned (SBP≥130 mmHg, DBP≥85 mmHg, self-reported HTN, %) **
	18.1
	16.3
	38.5
	37.0

	Incident high FBG (FBG≥100 mg/dl, self-reported diabetes, %) †
	10.1
	11.2
	18.9
	21.5

	Incident high TG (≥150 mg/dl, self-reported hyperlipidemia, %) †
	14.4
	14.6
	20.8
	22.2

	Incident low HDL-C (men<40 mg/dl, women<50 mg/dl, self-reported hyperlipidemia, %)
	25.0
	24.7
	24.4
	25.0


Abbreviations: BMI, body mass index; WC, waist circumference; BP, blood pressure; SBP and DBP, systolic and diastolic blood pressure, respectively; HTN, hypertension; FBG, fasting blood glucose; TG, triglycerides; HDL-C high lipoprotein cholesterol.
Kruskal-Wallis test was conducted to detect the differences between early chronotype and late chronotype.
Values are presented as either percentage or mean ± standard deviation, and are standardized to the age and sex distribution of the study population.
Significantly associated with chronotype: *p < 0.05, **p < 0.001 for women before menopause; †p < 0.05, ††p < 0.001 for women after menopause.
a Value is not age standardized.


Supplementary Table 3. Hazard ratios of late chronotype on incident MetS before and after menopause with additional adjustments. 

	Characteristics
	Women
	Before menopause
	After menopause
	p-value a

	Baseline MetS Components
	2.66 (2.52, 2.79) **
	3.30 (3.05, 3.58) **
	2.28 (2.14, 2.43) **
	

	Sleep duration
	1.06 (1.03, 1.10) **
	1.08 (1.02, 1.14) *
	1.06 (1.02, 1.10) *
	

	Late chronotype
	1.18 (1.08, 1.27) **
	1.15 (1.02, 1.30) *
	1.20 (1.07, 1.34) *
	0.41

	Baseline MetS Components
	2.65 (2.52, 2.79) **
	3.30 (3.04, 3.57) **
	2.28 (2.14, 2.43) **
	

	Sleep duration
	1.05 (1.02, 1.08) *
	1.05 (0.99, 1.12)
	1.05 (1.01, 1.09) *
	

	Late chronotype on weekdays
	1.18 (1.09, 1.29) **
	1.16 (1.02, 1.31) *
	1.20 (1.08, 1.35) *
	0.42

	Baseline MetS Components
	2.65 (2.52, 2.79) **
	3.30 (3.04, 3.58) **
	2.28 (2.14, 2.43) **
	

	Sleep duration
	1.08 (1.05, 1.12) **
	1.10 (1.04, 1.16) **
	1.07 (1.03, 1.13) *
	

	Late chronotype on holidays
	1.15 (1.06, 1.24) *
	1.11 (0.99, 1.25)
	1.18 (1.05, 1.31) *
	0.65



Cox regression was conducted to estimate the effects of late chronotype on incident MetS.
Data are reported as the hazard ratios (95% CI).
Adjusted for education, current smoking, current drinking, exercise and/or gender.
Significantly associated with incident MetS: *p < 0.05, **p < 0.001
a Significance of difference before versus after menopause


Supplementary Table 4. Joint associations of late chronotype and PRS of MetS with incident MetS with additional adjustments. 

	Characteristics
	Genetic risk group
	All
	Men
	Women
	p-value a

	Late chronotype
	Low 
	1.19 (1.06, 1.35) *
	1.27 (1.04, 1.54) *
	1.16 (0.99, 1.35)
	0.09

	
	Intermediate
	1.16 (1.04, 1.29) *
	1.16 (0.97, 1.39)
	1.14 (0.99, 1.31)
	0.12

	
	High 
	1.22 (1.10, 1.36) **
	1.23 (1.04, 1.46) *
	1.20 (1.05, 1.37) *
	0.06

	Late chronotype on weekdays
	Low 
	1.19 (1.05, 1.34) *
	1.24 (1.01, 1.52) *
	1.16 (0.99, 1.36)
	0.15

	
	Intermediate
	1.19 (1.07, 1.33) *
	1.21 (1.01, 1.45) *
	1.12 (0.97, 1.30)
	0.10

	
	High
	1.27 (1.14, 1.41) **
	1.25 (1.05, 1.49) *
	1.23 (1.08, 1.41) *
	0.08

	Late chronotype on holidays
	Low 
	1.17 (1.04, 1.32) *
	1.27 (1.04, 1.55) *
	1.12 (0.96, 1.31)
	0.07

	
	Intermediate
	1.14 (1.02, 1.27) *
	1.14 (0.96, 1.37)
	1.12 (0.97, 1.29)
	0.12

	
	High
	1.20 (1.08, 1.33) **
	1.24 (1.04, 1.46) *
	1.16 (1.02, 1.33) *
	0.05



Cox regression was conducted to estimate the effects of late chronotype on incident MetS.
Data are reported as the hazard ratios (95% CI).
Adjusted for education, current smoking, current drinking, exercise, sleep duration, baseline MetS components and/or gender.
Significantly associated with incident MetS: *p < 0.05, **p < 0.001
a Significance of sex difference


Supplementary Table 5. Hazard ratios between Late Chronotype and PRS of MetS on Incident MetS by sex.

	Characteristics
	All
	Men
	Women
	p-value a

	Late chronotype
	1.19 (1.12, 1.27) **
	1.24 (1.11, 1.37) **
	1.15 (1.06, 1.24) *
	<.001

	MetS PRS
	1.18 (1.15, 1.22) **
	1.15 (1.09, 1.21) **
	1.20 (1.15, 1.25) **
	0.61

	Late chronotype*MetS PRS
	1.02 (0.96, 1.08)
	1.05 (0.95, 1.15)
	1.02 (0.94, 1.10)
	0.62


Abbreviations: MetS, metabolic syndrome; PRS: Polygenic Risk Score.
Cox regression was conducted to estimate the effects of late chronotype and PRS of MetS on incident MetS.
Data are reported as the hazard ratios (95% CI).
Adjusted for education, current smoking, current drinking, exercise and/or sex.
Significantly associated with incident MetS: *p < 0.05, **p < 0.001
a Significance of sex difference


Supplementary Table 6. Joint associations of late chronotype and PRS of MetS with incident MetS. 

	Characteristics
	Genetic risk group
	Before menopause
	After menopause
	p-value a

	Late chronotype
	Low 
	0.99 (0.78, 1.25)
	1.19 (0.99, 1.42)
	0.12

	
	Intermediate
	1.08 (0.88, 1.32)
	1.15 (0.95, 1.41)
	0.89

	
	High 
	1.19 (0.99, 1.44)
	1.20 (0.99, 1.46)
	0.57

	Late chronotype on weekdays
	Low 
	1.01 (0.79, 1.29)
	1.18 (0.99, 1.42)
	0.20

	
	Intermediate
	1.10 (0.89, 1.36)
	1.15 (0.94, 1.41)
	0.81

	
	High
	1.22 (1.004, 1.47) *
	1.21 (0.99, 1.47)
	0.70

	Late chronotype on holidays
	Low 
	0.95 (0.75, 1.21)
	1.18 (0.99, 1.42)
	0.09

	
	Intermediate
	1.06 (0.86, 1.30)
	1.15 (0.94, 1.40)
	0.99

	
	High
	1.17 (0.97, 1.41)
	1.18 (0.97, 1.43)
	0.58


Abbreviations: MetS, metabolic syndrome.
Cox regression was conducted to estimate the effects of late chronotype on incident MetS.
Data are reported as the hazard ratios (95% CI).
Adjusted for education, current smoking, current drinking, and exercise.
Significantly associated with incident MetS: *p < 0.05, **p < 0.001
a Significance of difference before versus after menopause
