





Supplemental Material


Table S1. International Classification of Diseases (ICD-10) codes used to define arrhythmias.
	LE8 metric
	Method of measurement
	Quantification of LE8 metric
	Score and classification
	

	Diet
	Measurement: A more recent definition of ideal intake of dietary components for cardiovascular health
	Scoring:
Points diets score (points)
100 8–10
80 6–7
50 4–5
25 2–3
0 0–1
	The LE8 score is scaled from 0 to 100 points, calculated as the unweighted average of all 8 component metric scores.
In the present study, overall LE8 scores of 80 to 100 are considered High CVH; 50 to 79, Moderate CVH; and 0 to 49 points, low CVH.
	

	Physical activity
	Self-reported minutes of moderate or vigorous physical activity per week
	Scoring:
Points Minutes
100 ≥150
90 120–149.9
80 90–119.9
60 60–89.9
40 30–59.9
20 1–29.9
0 0
	
	

	Tobacco/nicotine exposure
	Self-reported tobacco use (current smoking status and history of smoking) or secondhand smoke exposure
(Participants were asked by
“Does anyone in your household smoke”.
Secondhand smoke exposure was defined as if participants’ responses are “yes, one household member smokes” or “Yes, more than one household member smokes”).
	Scoring:
Points Status
100 Never smoker
[bookmark: _Hlk115426397]75 Former smoker, quit ≥5 years
[bookmark: _Hlk115426374]50 Former smoker, quit 1–<5 years
[bookmark: _Hlk115426362]25 Former smoker, quit <1 years
0 Current smoker
Subtract 20 points (unless score is 0) for living with active indoor smoker in home. Moreover, because the information on the specific time to quit smoking was only available in participants who indicated “smoked on most or all days in the past”. We regard the participants who indicated “smoked occasionally in the past” as equivalent to “Former smoker, quit 1–5 years”; We regard the participants who indicated “just tried once or twice in the past” as equivalent to “Former smoker, quit ≥ 5 years”.
	
	

	Sleep health
	Self-reported average hours of sleep per night
	Scoring:
Points Level (hours)
100 7–<9
90 9–<10
70 6–<7
40 5–<6 or ≥10
20 4–<5
0 <4
	
	

	Body mass index
	Height was measured by a Seca 202 height measure. Weight was measured to the nearest 0.1 kg by the Tanita BC-418 MA body composition analyzer. Body
mass index (BMI) (calculated as weight (kg) divided by height in meters
squared (m2)). 
	Scoring:
Points Level (kg/m2)
100 <25 
70 25.0–29.9 
30 30.0–34.9 
15 35.0–39.9 
0 ≥40.0 
	
	

	Blood lipids (non-HDL cholesterol)
	Measurement: Non-HDL cholesterol was
calculated by total cholesterol minus HDL cholesterol. Serum cholesterol was measured enzymatically.
	Metric: Non–HDL cholesterol (mg/dL)
Scoring:
Points Level
100 <130
60 130–159
40 160–189
20 190–219
0 ≥220
If drug-treated level, subtract 20 points (unless score is 0)
	
	

	Blood glucose
	Measurement: HbA1c and history of Diabetes. HbA1c was measured by
high-performance liquid chromatography methods.
	Metric: HbA1c (%)
Scoring:
Points Level
100 No history of diabetes HbA1c <5.7
60 No diabetes and HbA1c 5.7–6.4 (prediabetes)
40 Diabetes with HbA1c <7.0
30 Diabetes with HbA1c 7.0–7.9
20 Diabetes with HbA1c 8.0–8.9
10 Diabetes with Hb A1c 9.0–9.9
0 Diabetes with HbA1c ≥10.0
	
	

	Blood pressure (BP)
	Measurement: The average of all available BP measurements was used
to calculate systolic and diastolic BP.
	Metric: Systolic and diastolic BPs (mm Hg)
Scoring:
Points Level
100 <120/<80 
75 120–129/<80 
50 130–139 or 80–89
25 140–159 or 90–99
0 ≥160 or ≥100
Subtract 20 points if treated level (unless score is 0)
	
	






Table S2. International Classification of Diseases (ICD) 10 and Field ID used to define baseline characteristics and disease diagnosis.
	Covariates/comorbidities
	Field ID/ICD 10 codes

	Baseline characteristics 
	Field ID

	Age
	21003

	Sex
	31

	BMI
	21001

	Ethnicity 
	21000

	Education
	

	SBP
	4180

	DBP
	4179

	Disease diagnosis
	ICD 10 codes

	Atrial fibrillation 
	I48, I48.0, I48.1, I48.2, I48.9

	Hypertension
	I10, I11.0, I11.9, I12.0, I12.9, I13.0, I13.1, I13.2, I13.9, I15.0, I15.1, I15.2, I15.8, I15.9

	Diabetes
	E10.0, E10.1, E10.2, E10.3, E10.4, E10.5, E10.6, E10.7, E10.8, E10.9, E11.0, E11.1, E11.2, E11.3, E11.4, E11.5, E11.6, E11.7, E11.8, E11.9, E12.1, E12.2, E12.3,E12.8, E12.9, E13.0, E13.1, E13.2, E13.3,E13.4, E13.5, E13.6, E13.7, E13.8, E13.9, E14.0, E14.1, E14.2, E14.3, E14.4, E14.5, E14.6, E14.7, E14.8, E14.9

	Heart failure
	I11.0, I13.0, I13.2, I50.0, I50.1, I50.9

	Coronary heart disease
	I20.0, I20.1, I20.8, I20.9, I21.0, I21.1, I21.2, I21.3, I21.4, I21.9, I22.0, I22.1, I22.8, I22.9, I23.0, I23.1, I23.2, I23.3, I23.5, I23.6, I23.8, I24.0, I24.1, I24.8, I24.9, I25.0, I25.1, I25.2, I25.3, I25.4,I25.5, I25.6, I25.8, I25.9

	Stroke
	I60.0, I60.1, I60.2, I60.3, I60.4, I60.5, I60.6, I60.7, I60.8, I60.9, I61.0, I61.1, I61.2, I61.3, I61.4, I61.5 , I61.6, I61.8, I61.9, I62.0, I62.1, I62.9, I63.0, I63.1, I63.2, I63.3, I63.4, I63.5, I63.6, I63.8, I63.9, I64

	Any cancer
	B21.0, B21.1, B21.7, C00, C00.0, C00.1, C00.2, C00.3, C00.4, C00.5, C00.6, C00.8, C00.9, C01, C02, C02.0, C02.1, C02.2, C02.3, C02.4, C02.8, C02.9, C03, C03.0, C03.1, C03.9, C04, C04.0, C04.1, C04.8, C04.9, C05, C05.0, C05.1, C05.2, C05.8, C05.9, C06, C06.0, C06.1, C06.2, C06.8, C06.8, C06.8, C06.9, C07, C08, C08.0, C08.1, C08.8, C08.9, C09, C09.0, C09.1, C09.8, C09.9, C10, C10.0, C10.1, C10.2, C10.3, C10.4, C10.8, C10.9, C11, C11.0, C11.1, C11.2, C11.3, C11.8, C11.9, C12, C13, C13.0, C13.1, C13.2, C13.8, C13.9, C14, C14.0, C14.2, C14.8, C15, C15.0, C15.1, C15.2, C15.3, C15.4, C15.5, C15.8, C15.9, C16, C16.0, C16.1, C16.2, C16.3, C16.4, C16.5, C16.6, C16.8, C16.9, C17, C17.0, C17.1, C17.2, C17.3, C17.8, C17.9, C18, C18.0, C18.1, C18.2, C18.3, C18.4, C18.5, C18.6, C18.7, C18.8, C18.9, C19, C20, C21.0, C21.1, C21.2, C21.8, C22, C22.0, C22.1, C22.2, C22.3, C22.4, C22.7, C22.9, C23, C24, C24.0, C24.1, C24.8, C24.9, C25, C25.0, C25.1, C25.2, C25.3, C25.4, C25.7, C25.8, C25.9, C26.0, C26.1, C26.8, C26.9, C30.0, C30.1, C31, C31.0, C31.1, C31.2, C31.3, C31.8, C31.9, C32, C32.0, C32.1, C32.2, C32.3, C32.8, C32.9, C33, C34, C34.0, C34.1, C34.2, C34.3, C34.8, C34.9, C37, C38.0, C38.1, C38.2, C38.3, C38.4, C38.8, C39, C39.0, C39.8, C39.9, C40, C40.0, C40.1, C40.2, C40.3, C40.8, C40.9, C41, C41.0, C41.1, C41.2, C41.3, C41.4, C41.9, C43, C43.0, C43.1, C43.2, C43.3, C43.4, C43.5, C43.6, C43.7, C43.8, C43.9, C44.0, C44.1, C44.2, C44.3, C44.4, C44.5, C44.6, C44.7, C44.8, C44.9, C45, C45.0, C45.1, C45.2, C45.7, C45.9, C46, C46.0, C46.1, C46.2, C46.3, C46.7, C46.8, C46.9, C47, C47.0, C47.1, C47.2, C47.3, C47.4, C47.5, C47.6, C47.8, C47.9, C48, C48.0, C48.1, C48.2, C48.8, C49, C49.0, C49.1, C49.2, C49.3, C49.4, C49.5, C49.6, C49.8, C49.9, C50, C50.0, C50.1, C50.2, C50.3, C50.4, C50.5, C50.6, C50.8, C50.9, C51, C51.0, C51.1, C51.2, C51.8, C51.9, C52, C53, C53.0, C53.1, C53.8, C53.9, C54, C54.0, C54.1, C54.2, C54.3, C54.8, C54.9, C55, C56, C57, C57.0, C57.1, C57.2, C57.3, C57.4, C57.7, C57.8, C57.9, C58, C60, C60.0, C60.1, C60.2, C60.8, C60.9, C61, C62, C62.0, C62.1, C62.9, C63, C63.0, C63.1, C63.2, C63.7, C63.8, C63.9, C64, C65, C66, C67, C67.0, C67.1, C67.2, C67.3, C67.4, C67.5, C67.6, C67.7, C67.8, C67.9, C68, C68.0, C68.1, C68.8, C68.9, C69, C69.0, C69.1, C69.2, C69.3, C69.4, C69.5, C69.6, C69.8, C69.9, C70, C70.0, C70.1, C70.9, C71, C71.0, C71.1, C71.2, C71.3, C71.4, C71.5, C71.6, C71.7, C71.8, C71.9, C72, C72.0, C72.1, C72.2, C72.3, C72.4, C72.5, C72.8, C72.9, C73, C74, C74.0, C74.1, C74.9, C75, C75.0, C75.1, C75.2, C75.3, C75.4, C75.5, C75.8, C75.9, C76, C76.0, C76.1, C76.2, C76.3, C76.4, C76.5, C76.7, C76.8, C77, C77.0, C77.1, C77.2, C77.3, C77.4, C77.5, C77.8, C77.9, C78, C78.0, C78.1, C78.2, C78.3, C78.4, C78.5, C78.6, C78.7, C78.8, C79.0, C79.1, C79.2, C79.3, C79.4, C79.5, C79.6, C79.7, C79.8, C80, C81, C81.0, C81.1, C81.2, C81.3, C81.7, C81.9, C82, C82.0, C82.1, C82.2, C82.7, C82.9, C83, C83.0, C83.1, C83.2, C83.2, C83.3, C83.4, C83.5, C83.6, C83.7, C83.8, C83.9, C84, C84.0, C84.1, C84.2, C84.3, C84.4, C84.5, C85, C85.0, C85.1, C85.7, C85.9, C88, C88.1, C88.2, C88.3, C88.7, C88.9, C90.0, C90.1, C90.2, C91, C91.0, C91.1, C91.2, C91.3, C91.4, C91.5, C91.7, C91.9, C92, C92.0, C92.1, C92.2, C92.3, C92.4, C92.5, C92.7, C92.9, C93, C93.0, C93.1, C93.2, C93.7, C93.9, C94.0, C94.1, C94.2, C94.3, C94.4, C94.5, C94.7, C95, C95.0, C95.1, C95.2, C95.7, C95.9, C96.0, C96.1, C96.2, C96.3, C96.7, C96.9, C97, D00.0, D00.1, D00.2, D01, D01.0, D01.1, D01.2, D01.3, D01.4, D01.5, D01.7, D01.9, D02.0, D02.1, D02.2, D02.3, D02.4, D03, D03.0, D03.1, D03.2, D03.3, D03.4, D03.5, D03.6, D03.7, D03.8, D03.9, D04, D04.0, D04.1, D04.2, D04.3, D04.4, D04.5, D04.6, D04.7, D04.8, D04.9, D05, D05.0, D05.0, D05.1, D05.7, D05.9, D06, D06.0, D06.1, D06.7, D06.9, D07.0, D07.1, D07.2, D07.3, D07.4, D07.5, D07.6, D09, D09.0, D09.1, D09.2, D09.3, D09.7, D09.9, D10, D10.0, D10.1, D10.2, D10.3, D10.4, D10.5, D10.6, D10.7, D10.9, D11, D11.0, D11.7, D11.9, D12, D12.0, D12.1, D12.2, D12.3, D12.4, D12.5, D12.6, D12.7, D12.8, D12.9, D13, D13.0, D13.1, D13.2, D13.3, D13.3, D13.4, D13.5, D13.6, D13.7, D13.9, D14, D14.0, D14.1, D14.2, D14.3, D14.4, D15, D15.0, D15.1, D15.2, D15.7, D15.9, D16, D16.0, D16.1, D16.2, D16.3, D16.4, D16.5, D16.6, D16.7, D16.8, D16.9, D17, D17.0, D17.1, D17.2, D17.3, D17.3, D17.4, D17.5, D17.6, D17.7, D17.9, D18, D18.0, D18.1, D19, D19.0, D19.1, D19.7, D19.9, D20, D20.0, D20.0, D20.0, D20.1, D21, D21.0, D21.1, D21.2, D21.3, D21.4, D21.5, D21.6, D21.9, D22, D22.0, D22.1, D22.2, D22.3, D22.3, D22.4, D22.5, D22.6, D22.7, D22.9, D23, D23.0, D23.1, D23.2, D23.3, D23.4, D23.5, D23.6, D23.7, D23.9, D25, D25.0, D25.1, D25.2, D25.9, D26, D26.0, D26.1, D26.7, D26.9, D27, D28, D28.0, D28.1, D28.2, D28.7, D28.9, D29, D29.0, D29.1, D29.2, D29.3, D29.4, D29.7, D29.9, D30, D30.0, D30.1, D30.2, D30.3, D30.4, D30.9, D31.0, D31.1, D31.2, D31.3, D31.4, D31.5, D31.6, D31.9, D32, D32.0, D32.1, D32.9, D33.0, D33.1, D33.2, D33.3, D33.4, D33.7, D33.9, D34, D35.0, D35.1, D35.2, D35.3, D35.4, D35.5, D35.6, D35.7, D35.8, D35.9, D36, D36.0, D36.1, D36.7, D36.9, D37.0, D37.1, D37.2, D37.3, D37.4, D37.5, D37.6, D37.7, D37.9, D38.0, D38.1, D38.2, D38.3, D38.4, D38.5, D39, D39.0, D39.1, D39.2, D39.7, D39.9, D40, D40.0, D40.1, D40.7, D40.9, D41, D41.0, D41.1, D41.2, D41.3, D41.4, D41.7, D41.9, D42, D42.0, D42.1, D42.9, D43.0, D43.1, D43.2, D43.3, D43.4, D44, D44.0, D44.1, D44.2, D44.3, D44.4, D44.5, D44.6, D44.7, D44.8, D44.9, D45, D46, D46.0, D46.1, D46.2, D46.3, D46.4, D46.7, D46.9, D47.0, D47.1, D47.3, D47.7, D47.9, D48.0, D48.1, D48.2, D48.3, D48.4, D48.5, D48.6, D48.7, D48.9, D57.8, D75.2, I78.1, K31.7, K63.5, L41.2, M90.7, M90.7, N87, N87.0, N87.1, N87.2, N87.9, N90.3, Q82.5, Q85.0, T86.0, Z03.1, Z51.1, Z51.2, Z54.1, Z54.2, Z85, Z85.0, Z85.1, Z85.1, Z85.2, Z85.3, Z85.4, Z85.5, Z85.6, Z85.7, Z85.8, Z85.9, Z86.0, Z90.1


BMI body mass index, DBP diastolic blood pressure, SBP systolic blood pressure. 

Table S3 Baseline characteristics of participants in the analysis of associations of CVH and PRS with incident late-onset AF according to CVH levels
	
	Low CVH
(n = 47,635)
	Moderate CVH
(n = 274,085)
	High CVH
(n = 29,017)
	Total
(n = 350,737)
	P value

	Age, years
	[bookmark: OLE_LINK5]59.0  6.4
	58.5  6.7
	55.9  6.9
	58.2  6.7
	< 0.001

	Sex, n (%)
	
	
	
	
	< 0.001

	  Male
	27,400 (57.5)
	125,138 (54.3)
	8,272 (28.5)
	160,810 (45.8)
	

	  Female
	20,235 (42.5)
	125,138 (45.7)
	20,745 (71.5)
	189,927 (54.2)
	

	Ethnicity, n (%)
	
	
	
	
	< 0.001

	  Asian 
	611 (1.3)
	5,012 (1.8)
	619 (2.1)
	6,242 (1.8)
	

	  Black
	543 (1.1)
	3,408 (1.2)
	272 (0.9)
	4,667 (1.2)
	

	  White
	45,688 (95.9)
	261,545 (95.4)
	27,753 (95.6)
	334,986 (95.5)
	

	  Mixed
	199 (0.4)
	1,103 (0.4)
	102 (0.4)
	1,404 (0.4)
	

	  Others
	591 (1.2)
	3,017 (1.1)
	271 (0.9)
	3,882 (1.1)
	

	Education, n (%)
	
	
	
	
	

	  College or University degree
	9,654 (20.5)
	88,906 (32.7)
	13,675 (47.4)
	112,226 (32.3)
	< 0.001

	Smoking status, n (%)
	
	
	
	
	< 0.001

	  Never
	9,670 (20.3)
	156,242 (57.0)
	26,825 (92.4)
	192,737 (55.0)
	

	  Current/former
	37,965 (79.7)
	117,843 (43.0)
	2,192 (7.6)
	94,194 (45.0)
	

	Drinking status, n (%)
	
	
	
	
	< 0.001

	  Never
	7,806 (16.4)
	53,580 (19.5)
	6,347 (21.9)
	67,733 (19.3)
	

	  Current/former
	39,839 (83.6)
	220,505 (80.5)
	22,670 (78.1)
	283,004 (80.7)
	

	Townsend deprivation index
	-0.73  3.3
	-1.5  3.0
	-1.9  2.8
	-1.5  3.0
	< 0.001

	Physical activity, n (%)
	
	
	
	
	

	  Meet guideline
	6,461 (20.9)
	140,885 (64.0)
	22,170 (86.0)
	169,516 (61.2)
	< 0.001

	BMI, kg/m2
	31.5  5.3
	27.1  4.2
	23.4  2.6
	27.4  4.7
	< 0.001

	SBP, mmHg
	146.9  17.8
	139.4  18.0
	124.0  15.4
	139.1  18.5
	< 0.001

	DBP, mmHg
	87.2  10.3
	82.5  9.7
	74.6  8.2
	82.5  10.0
	< 0.001

	Comorbidities, n (%)
	
	
	
	
	

	  Hypertension
	7,080 (14.9)
	19,783 (7.2)
	796 (2.7)
	27,669 (7.9)
	< 0.001

	  Diabetes
	8,753 (18.4)
	11,973 (4.4)
	157 (0.5)
	9,518 (4.1)
	< 0.001

	  Coronary heart disease
	3,151 (6.6)
	9,998 (3.6)
	706 (2.4)
	13,855 (4.0)
	< 0.001

	  Heart failure
	306 (0.6)
	713 (0.3)
	42 (0.1)
	2,061 (0.3)
	< 0.001

	  Stroke
	424 (0.9)
	1,228 (0.4)
	85 (0.3)
	1,737 (0.5)
	< 0.001

	  History of cancer
	6,243 (13.1)
	31,934 (11.7)
	3,078 (10.6)
	41,255 (11.8)
	< 0.001

	Laboratory examination
	
	
	
	
	

	Total cholesterol, mg/dL
	5.2  0.9
	6.0  1.3
	5.8  1.1
	5.8  1.2
	< 0.001

	HDL-C, mg/dL
	1.6  0.4
	1.3  0.3
	1.5  0.4
	1.5  0.4
	< 0.001

	LDL-C, mg/dL
	3.1  0.7
	3.8  1.0
	3.6  0.9
	3.6  0.9
	< 0.001


BMI, body mass index; CVH, cardiovascular health; DBP, diastolic blood pressure; HDLC, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SBP, systolic blood pressure
Table S4 Associations between CVH levels and early- and late-onset AF according to sex subgroups
	
	Women (N = 127,013)
	Men (N = 103,538)
	P for interaction

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

	Early-onset AF
	
	
	
	
	

	[bookmark: _Hlk222673147] Low
	Reference
	
	Reference
	
	0.145

	 Moderate 
	0.54 (0.45, 0.66)
	< 0.001
	0.70 (0.62, 0.79)
	< 0.001
	

	 High
	0.38 (0.29, 0.49)
	< 0.001
	0.47 (0.37, 0.60)
	< 0.001
	

	Per SD increment in LE8
	0.74 (0.69, 0.80)
	< 0.001
	0.80 (0.76, 0.84)
	< 0.001
	0.058

	
	Women (N = 189,927)
	Men (N = 160,810)
	

	Late-onset AF
	
	
	
	
	

	 Low
	Reference
	
	Reference
	
	0.018

	 Moderate 
	0.65 (0.62, 0.69)
	< 0.001
	0.73 (0.70, 0.75)
	< 0.001
	

	 High
	0.57 (0.52, 0.63)
	< 0.001
	0.72 (0.66, 0.78)
	< 0.001
	

	Per SD increment in LE8
	0.83 (0.81, 0.85)
	< 0.001
	0.85 (0.83, 0.86)
	< 0.001
	0.033


Model were adjusted for age, education, ethnicity, and Townsend deprivation index. 





Table S5 Associations between LE8 tertiles and early- and late-onset AF
	
	Model 1
	Model 2
	Model 3

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

	Early-onset AF
	
	
	
	
	
	

	 T1
	Reference
	
	Reference
	
	Reference
	

	[bookmark: _Hlk222671664] T2
	0.67 (0.61, 0.73)
	< 0.001
	0.75 (0.68, 0.82)
	< 0.001
	0.76 (0.70, 0.84)
	< 0.001

	 T3
	0.41 (0.37, 0.45)
	< 0.001
	0.55 (0.50, 0.61)
	< 0.001
	0.67 (0.51, 0.63)
	< 0.001

	Late-onset AF
	
	
	
	
	
	

	 T1
	Reference
	
	Reference
	
	Reference
	

	 T2
	0.73 (0.71, 0.75)
	< 0.001
	0.77 (0.75, 0.79)
	< 0.001
	0.79 (0.76, 0.81)
	< 0.001

	 T3
	0.53 (0.52, 0.55)
	< 0.001
	0.68 (0.66, 0.70)
	< 0.001
	0.71 (0.68, 0.73)
	< 0.001


Model 1: unadjusted
Model 2: adjusted for age, and sex. 
Model 3: adjusted for age, sex, education, ethnicity, and Townsend deprivation index. 
AF, atrial fibrillation; CI, confidence interval; HR, hazard ratio; LE8, life’s essential 8.



Table S6 Hazard ratios of early-onset AF according to joint categories of LE8 tertiles and PRS
	LE8 tertiles
	PRS
	HR (95% CI)
	P value

	early-onset AF
	
	
	

	T1
	High
	Reference
	

	
	Medium
	0.52 (0.46, 0.60)
	< 0.001

	
	Low
	0.35 (0.30, 0.41)
	< 0.001

	T2
	High
	0.76 (0.67, 0.86)
	< 0.001

	
	Medium
	0.41 (0.35, 0.48)
	< 0.001

	
	Low
	0.27 (0.23, 0.32)
	< 0.001

	T3
	High
	0.61 (0.53, 0.70)
	< 0.001

	
	Medium
	0.32 (0.27, 0.38)
	< 0.001

	
	Low
	0.17 (0.14, 0.21)
	< 0.001

	Late-onset AF
	
	
	

	T1
	High
	Reference
	

	
	Medium
	0.61 (0.58, 0.63)
	< 0.001

	
	Low
	0.40 (0.38, 0.42)
	< 0.001

	T2
	High
	0.80 (0.77, 0.84)
	< 0.001

	
	Medium
	0.47 (0.45, 0.50)
	< 0.001

	
	Low
	0.31 (0.30, 0.33)
	< 0.001

	T3
	High
	0.74 (0.71, 0.77)
	< 0.001

	
	Medium
	0.42 (0.39, 0.44)
	< 0.001

	
	Low
	0.28 (0.26, 0.30)
	< 0.001


Model was adjusted for age, sex, education, ethnicity, and Townsend deprivation index. AF, atrial fibrillation; CI, confidence interval; CVH, cardiovascular health; HR, hazard ratio; PRS, polygenetic risk score.

Table S7 Associations between CVH levels and early- and late-onset AF excluding participants who developed incident AF within the first 2 years of follow-up
	
	Model 1
	Model 2
	Model 3

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

	Early-onset AF
	
	
	
	
	
	

	 Low
	Reference
	
	Reference
	
	Reference
	

	 Moderate 
	0.53 (0.47, 0.59)
	< 0.001
	0.61 (0.55, 0.69)
	< 0.001
	0.63 (0.57, 0.71)
	< 0.001

	 High
	0.25 (0.21, 0.31)
	< 0.001
	0.40 (0.33, 0.48)
	< 0.001
	0.42 (0.35, 0.51)
	< 0.001

	Per SD increment in LE8
	0.68 (0.65, 0.71)
	< 0.001
	0.76 (0.73, 0.79)
	< 0.001
	0.77 (0.73, 0.80)
	< 0.001

	Late-onset AF
	
	
	
	
	
	

	 Low
	Reference
	
	Reference
	
	Reference
	

	 Moderate 
	0.62 (0.60, 0.64)
	< 0.001
	0.68 (0.66, 0.70)
	< 0.001
	0.70 (0.68, 0.73)
	< 0.001

	 High
	0.38 (0.36, 0.41)
	< 0.001
	0.61 (0.57, 0.65)
	< 0.001
	0.64 (0.60, 0.69)
	< 0.001

	Per SD increment in LE8
	0.75 (0.74, 0.76)
	< 0.001
	0.82 (0.81, 0.83)
	< 0.001
	0.84 (0.83, 0.85)
	< 0.001


[bookmark: _Hlk222604966]Model 1: unadjusted
Model 2: adjusted for age, and sex. 
Model 3: adjusted for age, sex, education, ethnicity, and Townsend deprivation index. 
AF, atrial fibrillation; CI, confidence interval; CVH, cardiovascular health; HR, hazard ratio; LE8, life’s essential 8.

Table S8 Hazard ratios of early-onset AF according to joint categories of CVH and PRS excluding participants who developed incident AF within the first 2 years of follow-up
	CVH
	PRS
	HR (95% CI)
	P value

	early-onset AF
	
	
	

	Low
	High
	Reference
	

	
	Medium
	0.55 (0.43, 0.69)
	< 0.001

	
	Low
	0.36 (0.27, 0.47)
	< 0.001

	Moderate
	High
	0.67 (0.57, 0.78)
	< 0.001

	
	Medium
	0.33 (0.28, 0.40)
	< 0.001

	
	Low
	0.22 (0.18, 0.26)
	< 0.001

	High
	High
	0.46 (0.35, 0.59)
	< 0.001

	
	Medium
	0.24 (0.17, 0.33)
	< 0.001

	
	Low
	0.13 (0.09, 0.20)
	< 0.001

	Late-onset AF
	
	
	

	Low
	High
	Reference
	

	
	Medium
	0.61 (0.58, 0.66)
	< 0.001

	
	Low
	0.43 (0.40, 0.46)
	< 0.001

	Moderate
	High
	0.73 (0.70, 0.77)
	< 0.001

	
	Medium
	0.43 (0.41, 0.46)
	< 0.001

	
	Low
	0.28 (0.27, 0.30)
	< 0.001

	High
	High
	0.67 (0.61, 0.74)
	< 0.001

	
	Medium
	0.38 (0.34, 0.43)
	< 0.001

	
	Low
	0.28 (0.24, 0.31)
	< 0.001


Model was adjusted for age, sex, education, ethnicity, and Townsend deprivation index. AF, atrial fibrillation; CI, confidence interval; CVH, cardiovascular health; HR, hazard ratio; PRS, polygenetic risk score.


Table S9 Associations between CVH levels and early- and late-onset AF excluding participants who diagnosed as ASCVD at baseline
	
	Model 1
	Model 2
	Model 3

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

	Early-onset AF
	
	
	
	
	
	

	 Low
	Reference
	
	Reference
	
	Reference
	

	 Moderate 
	0.57 (0.51, 0.64)
	< 0.001
	0.67 (0.60, 0.74)
	< 0.001
	0.68 (0.61, 0.76)
	< 0.001

	 High
	0.28 (0.23, 0.33)
	< 0.001
	0.44 (0.37, 0.53)
	< 0.001
	9.46 (0.38, 0.55)
	< 0.001

	Per SD increment in LE8
	0.70 (0.67, 0.73)
	< 0.001
	0.78 (0.75, 0.82)
	< 0.001
	0.79 (0.76, 0.82)
	< 0.001

	Late-onset AF
	
	
	
	
	
	

	 Low
	Reference
	
	Reference
	
	Reference
	

	 Moderate 
	0.64 (0.62, 0.67)
	< 0.001
	0.70 (0.67, 0.72)
	< 0.001
	0.71 (0.69, 0.74)
	< 0.001

	 High
	0.40 (0.38, 0.43)
	< 0.001
	0.64 (0.60, 0.68)
	< 0.001
	0.67 (0.62, 0.71)
	< 0.001

	Per SD increment in LE8
	0.77 (0.76, 0.78)
	< 0.001
	0.84 (0.83, 0.85)
	< 0.001
	0.85 (0.84, 0.86)
	< 0.001


Model 1: unadjusted
Model 2: adjusted for age, and sex. 
Model 3: adjusted for age, sex, education, ethnicity, and Townsend deprivation index. 
[bookmark: _Hlk222605102]AF, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; CVH, cardiovascular health; HR, hazard ratio; LE8, life’s essential 8.

[bookmark: OLE_LINK7]Table S10 Hazard ratios of early-onset AF according to joint categories of CVH and PRS excluding participants who diagnosed as ASCVD at baseline
	CVH
	PRS
	HR (95% CI)
	P value

	early-onset AF
	
	
	

	Low
	High
	Reference
	

	
	Medium
	0.53 (0.43, 0.66)
	< 0.001

	
	Low
	0.35 (0.27, 0.45)
	< 0.001

	Moderate
	High
	0.70 (0.60, 0.81)
	< 0.001

	
	Medium
	0.36 (0.31, 0.42)
	< 0.001

	
	Low
	0.23 (0.19, 0.27)
	< 0.001

	High
	High
	0.48 (0.38, 0.62)
	< 0.001

	
	Medium
	0.26 (0.19, 0.36)
	< 0.001

	
	Low
	0.14 (0.09, 0.20)
	< 0.001

	Late-onset AF
	
	
	

	Low
	High
	Reference
	

	
	Medium
	0.58 (0.54, 0.62)
	< 0.001

	
	Low
	0.41 (0.38, 0.44)
	< 0.001

	Moderate
	High
	0.74 (0.70, 0.77)
	< 0.001

	
	Medium
	0.42 (0.40, 0.45)
	< 0.001

	
	Low
	0.27 (0.26, 0.29)
	< 0.001

	High
	High
	0.67 (0.61, 0.74)
	< 0.001

	
	Medium
	0.39 (0.35, 0.44)
	< 0.001

	
	Low
	0.27 (0.24, 0.31)
	< 0.001


Model was adjusted for age, sex, education, ethnicity, and Townsend deprivation index. AF, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; CVH, cardiovascular health; HR, hazard ratio; PRS, polygenetic risk score.

