Supplement Table S1: Baseline characteristics of participants stratified by CircS and Physical Activity
	Variables
	Total
(n = 3135)
	Non CircS and physical inactivity  (n = 593)
	Non CircS and physical activity (n =1280)
	CircS and physical inactivity  (n = 514)
	CircS and physical activity (n = 748)
	P-value

	Age, Mean ± SD
	58.8 ± 9.1
	60.0 ± 10.2
	57.2 ± 8.5
	62.1 ± 9.6
	58.1 ± 8.1
	< 0.001

	Gender, n (%)
	
	
	
	
	
	< 0.001

	Male
	1391 (44.4)
	245 (41.3)
	631 (49.3)
	186 (36.2)
	329 (44)
	

	Female
	1744 (55.6)
	348 (58.7)
	649 (50.7)
	328 (63.8)
	419 (56)
	

	Education, n (%)
	
	
	
	
	
	0.007

	Below high school
	2765 (88.2)
	514 (86.7)
	1128 (88.1)
	460 (89.5)
	663 (88.6)
	

	High school
	326 (10.4)
	61 (10.3)
	142 (11.1)
	50 (9.7)
	73 (9.8)
	

	College or above  
	44 (1.4)
	18 (3)
	10 (0.8)
	4 (0.8)
	12 (1.6)
	

	Marital Status, n (%)
	
	
	
	
	
	0.017

	Married or partnered
	2672 (85.2)
	493 (83.1)
	1106 (86.4)
	421 (81.9)
	652 (87.2)
	

	Other marital status
	463 (14.8)
	100 (16.9)
	174 (13.6)
	93 (18.1)
	96 (12.8)
	

	Residence, n (%)
	
	
	
	
	
	< 0.001

	Urban
	1209 (38.6)
	286 (48.2)
	377 (29.5)
	270 (52.5)
	276 (36.9)
	

	Rural
	1926 (61.4)
	307 (51.8)
	903 (70.5)
	244 (47.5)
	472 (63.1)
	

	Current smoking, n (%)
	
	
	
	
	< 0.001

	No
	2229 (71.1)
	436 (73.5)
	849 (66.3)
	408 (79.4)
	536 (71.7)
	

	Yes
	906 (28.9)
	157 (26.5)
	431 (33.7)
	106 (20.6)
	212 (28.3)
	

	Current drinking, n (%)
	
	
	
	
	< 0.001

	No
	2121 (67.7)
	428 (72.2)
	798 (62.4)
	388 (75.5)
	507 (67.8)
	

	Yes
	1013 (32.3)
	165 (27.8)
	481 (37.6)
	126 (24.5)
	241 (32.2)
	

	BMI, Mean ± SD
	24.0 ± 13.8
	23.6 ± 21.7
	23.0 ± 16.1
	25.3 ± 3.8
	25.1 ± 3.8
	0.002

	Hypertension, n (%)
	
	
	
	
	
	< 0.001

	No
	2305 (73.5)
	466 (78.6)
	1080 (84.4)
	289 (56.2)
	470 (62.8)
	

	Yes
	830 (26.5)
	127 (21.4)
	200 (15.6)
	225 (43.8)
	278 (37.2)
	

	Diabetes, n (%)
	
	
	
	
	
	< 0.001

	No
	2938 (93.7)
	561 (94.6)
	1242 (97)
	445 (86.6)
	690 (92.2)
	

	Yes
	197 (6.3)
	32 (5.4)
	38 (3)
	69 (13.4)
	58 (7.8)
	

	Lunge disease, n (%)
	
	
	
	
	
	0.262

	No
	2847 (90.8)
	533 (89.9)
	1173 (91.6)
	472 (91.8)
	669 (89.4)
	

	Yes
	288 (9.2)
	60 (10.1)
	107 (8.4)
	42 (8.2)
	79 (10.6)
	

	Heart problem, n (%)
	
	
	
	
	< 0.001

	No
	2715 (86.6)
	503 (84.8)
	1184 (92.5)
	410 (79.8)
	618 (82.6)
	

	Yes
	420 (13.4)
	90 (15.2)
	96 (7.5)
	104 (20.2)
	130 (17.4)
	

	Stroke, n (%)
	
	
	
	
	
	< 0.001

	No
	2899 (92.5)
	553 (93.3)
	1224 (95.6)
	445 (86.6)
	677 (90.5)
	 

	Yes
	236 (7.5)
	40 (6.7)
	56 (4.4)
	69 (13.4)
	71 (9.5)
	 



Abbreviations: BMI, Body Mass Index; SD, Standard Deviation




Supplement Table S2: Characteristics of included and excluded participants for missing data at baseline
	Variables
	Total
 (n = 17106)
	Include
 (n = 3135)
	Exclude
 (n = 13971)
	P value

	Age, Mean ± SD
	59.1 ± 9.8
	58.8 ± 9.1
	59.2 ± 9.9
	0.029

	Gender, n (%)
	
	
	
	< 0.001

	Male
	8345 (48.8)
	1391 (44.4)
	6954 (49.8)
	

	Female
	8759 (51.2)
	1744 (55.6)
	7015 (50.2)
	

	Education, n (%)
	
	
	
	0.025

	Below high school
	14999 (87.8)
	2765 (88.2)
	12234 (87.7)
	

	High school
	1746 (10.2)
	326 (10.4)
	1420 (10.2)
	

	College or above  
	345 ( 2.0)
	44 (1.4)
	301 (2.2)
	

	Marital Status, n (%)
	
	
	
	< 0.001

	Married or partnered
	14861 (86.9)
	12063 (86.4)
	2798 (89.3)
	

	Other marital status
	2233 (13.1)
	1896 (13.6)
	337 (10.7)
	

	Residence, n (%)
	
	
	
	0.011

	Urban
	6942 (40.6)
	1209 (38.6)
	5733 (41)
	

	Rural
	10164 (59.4)
	1926 (61.4)
	8238 (59)
	

	BMI,  Median (IQR)
	23.1 (20.8, 25.7)
	23.4 (21.0, 26.0)
	23.0 (20.7, 25.6)
	< 0.001

	Current Smoking, n (%)
	
	
	
	0.521

	No
	11527 (70.6)
	2229 (71.1)
	9298 (70.5)
	

	Yes
	4793 (29.4)
	906 (28.9)
	3887 (29.5)
	

	Alcohol Consumption, n (%)
	
	
	
	0.239

	No
	11321 (66.8)
	2121 (67.7)
	9200 (66.6)
	

	Yes
	5631 (33.2)
	1013 (32.3)
	4618 (33.4)
	

	PA, n (%)
	
	
	
	0.096

	Inactive
	2425 (36.4)
	1107 (35.3)
	1318 (37.3)
	

	Active
	4246 (63.6)
	2028 (64.7)
	2218 (62.7)
	

	Circadian Syndrome, n (%)
	
	
	
	0.865

	No
	4635 (59.6)
	1873 (59.7)
	2762 (59.6)
	

	Yes
	3138 (40.4)
	1262 (40.3)
	1876 (40.4)
	

	Stroke, n (%)
	
	
	
	0.049

	No
	14251 (93.3)
	2899 (92.5)
	11352 (93.5)
	

	Yes
	1030 ( 6.7)
	236 (7.5)
	794 (6.5)
	

	Time, Mean ± SD
	6.3 ± 1.5
	6.4 ± 1.4
	6.3 ± 1.5
	< 0.001



Abbreviations: BMI, body mass index; PEF, peak expiratory flow; PA, physical activity.

Supplement Table S3: Schoenfeld residuals test for the Cox proportional hazards assumption. 
	Variables
	χ²
	df
	P value

	CircS and PA
	0.565
	1
	0.452

	CircS
	0.005
	1
	0.941

	PA
	2.081
	1
	0.149

	age
	0.715
	1
	0.398

	gender
	1.273
	1
	0.259

	education
	0.117
	1
	0.732

	marital status
	0.211
	1
	0.646

	residence
	0.113
	1
	0.737

	BMI
	0.063
	1
	0.801

	current smoking
	0.37
	1
	0.543

	current drinking
	0.166
	1
	0.684

	Global test
	8.062
	15
	0.921


Abbreviations: CircS, Circadian syndrome; PA, physical activity; BMI, body mass index


Supplement Table S4: Interaction analysis between CircS and physical activity (PA) on incident stroke risk         
	Measures 
	Estimates
	95% CI
	P value

	CircS and physical inactivity
	1.00 (Ref)
	—
	—

	CircS and physical activity
	0.62
	0.44-0.87
	0.01

	Non-CircS and physical inactivity
	0.48
	0.32-0.71
	0

	Non-CircS and physical activity
	0.28
	0.19-0.4
	0

	Multiplicative scale 
	0.93
	0.55-1.58
	[bookmark: _GoBack]0.80

	RERI
	0.18
	-0.12-0.47
	0.12

	AP
	0.64
	-0.51-1.78
	0.14

	SI
	NA †
	NA
	NA


Abbreviations: CircS:Circadian Syndrome; CI, confidence interval; RERI, relative excess risk due to interaction; AP, attributable proportion due to interaction; SI, synergy index; NA, not applicable.            
† The synergy index (SI) was not estimable because the hazard ratios for both single-exposure groups (Non-CircS with physical inactivity and Non-CircS with physical activity) were below 1. As calculation of SI requires at least one hazard ratio greater than 1 to yield an interpretable measure of additive interaction, SI was not reported. Therefore, additive interaction was evaluated using RERI and AP.
Note: Bold values indicate statistically significant results (P < 0.05). All models were adjusted for gender, age, residence, marital status, education level, smoking status, drinking status, and body mass index (BMI).
Supplement Table S5: The associations of circadian syndrome and physical activity with incident stroke after multiple imputation.
	Variable
	N total
	N event (%)
	Crude Model
	Model 1
	Model 2
	Model 3

	
	
	
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	CircS and physical inactivity
	514
	69 (13.4)
	1(Ref)
	 
	1(Ref)
	 
	1(Ref)
	 
	1(Ref)
	 

	Non-CircS and physical inactivity
	593
	40 (6.7)
	0.47 (0.32~0.7)
	<0.001
	0.49 (0.33~0.72)
	<0.001
	0.48 (0.33~0.71)
	<0.001
	0.48 (0.33~0.71)
	<0.001

	Non-CircS and physical activity
	1280
	56 (4.4)
	0.27 (0.19~0.38)
	<0.001
	0.29 (0.2~0.42)
	<0.001
	0.28 (0.19~0.41)
	<0.001
	0.29 (0.2~0.41)
	<0.001

	CircS and physical activity
	748
	71 (9.5)
	0.59 (0.43~0.83)
	0.002
	0.64 (0.45~0.89)
	0.008
	0.63 (0.44~0.88)
	0.007
	0.63 (0.45~0.89)
	0.008

	Trend test
	
	
	
	<0.001
	
	<0.001
	
	<0.001
	
	<0.001


Crude Model: unadjusted for any covariates  
Model 1: adjusted for gender, age   
Model 2: adjusted for gender, age, residence, marital status, and education level
Model 3: adjusted for gender, age, residence, marital status, education level, smoking status, drinking status, and BMI
Abbreviations: CircS, circadian syndrome; HR, hazard ratio; CI, confidence interval; Ref, reference 


Supplement Table S6：E-values for CircS and physical activity with stroke incidence.
	Variable
	HR
	95% CI
	E-value (Estimate)
	Lower

	CircS and physical inactivity
	1(Ref)
	1(Ref)
	--
	--

	Non-CircS and physical inactivity
	0.47
	0.31~0.72
	3.68
	2.12

	Non-CircS and physical activity
	0.24
	0.16~0.36
	7.80
	5

	CircS and physical activity  
	0.61
	0.43~0.87
	2.66
	1.56



Abbreviations: CircS, Circadian syndrome; HR, hazard ratio; CI, confidence interval; Ref, reference 








Supplement Table S7: Sensitivity Analysis: Excluding Participants Who Experienced a Stroke Event Within the First 1–2 Years of Follow-up. 
	Variable
	N total
	N event (%)
	Crude Model
	Model 1
	Model 2
	Model 3

	
	
	
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value
	HR (95%CI)
	P value

	CircS and physical inactivity
	510
	65 (12.7)
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	
	1(Ref)
	

	Non-CircS and physical inactivity
	590
	37 (6.3)
	0.46 (0.31~0.69)
	<0.001
	0.47 (0.31~0.7)
	<0.001
	0.46 (0.31~0.69)
	<0.001
	0.45 (0.29~0.7)
	<0.001

	Non-CircS and physical activity
	1274
	50 (3.9)
	0.25 (0.17~0.36)
	<0.001
	0.27 (0.18~0.39)
	<0.001
	0.25 (0.17~0.37)
	<0.001
	0.22 (0.15~0.34)
	<0.001

	CircS and physical activity
	740
	63 (8.5)
	0.55 (0.39~0.78)
	0.001
	0.58 (0.41~0.83)
	0.003
	0.57 (0.4~0.81)
	0.002
	0.57 (0.4~0.82)
	0.003

	Trend test
	
	
	
	<0.001
	
	<0.001
	
	<0.001
	
	<0.001


Crude Model: unadjusted for any covariates  
Model 1: adjusted for gender, age   
Model 2: adjusted for gender, age, residence, marital status, and education level
Model 3: adjusted for gender, age, residence, marital status, education level, smoking status, drinking status, and BMI
Abbreviations: CircS, circadian syndrome; HR, hazard ratio; CI, confidence interval; Ref, reference 

