SUPPLEMENTAL MATERIALS
Table S1. Phenotyping algorithms in UK Biobank
	Phenotype
	Source
	Code

	Hypertension
	Field ID 20002
	1065, 1072

	
	Field ID 6150
	4

	
	Field ID 6153
	2

	
	Field ID 6177
	2

	
	ICD-9
	401, 4010, 4011, 4019, 402, 4020, 4021, 4029, 403, 4031, 4039, 404, 4040, 4041, 4049, 405, 4050, 4051, 4059

	
	ICD-10
	I10, I11, I110, I119, I12, I120, I129, I13, I130, I131, I132, I139, I15, I150, I151, I152, I158, I159

	Type 2 Diabetes
	Field ID 20002
	1220, 1223

	
	ICD-10
	E11, E11.0, E11.1, E11.2, E11.3, E11.4, E11.5, E11.6, E11.7, E11.8, E11.9

	Coronary Artery Disease
	Field ID 20002
	1075

	
	Field ID 20004
	1095, 1070, 1523

	
	ICD-9
	410, 4109, 411, 4119, 412, 4129

	
	ICD-10
	I21, I21.0, I21.1, I21.2, I21.3, I21.4, I21.9, I22, I22.0, I22.1, I22.8, I22.9, I23, I23.0, I23.1, I23.2, I23.3, I23.4, I23.5, I23.6, I23.8, I24, I24.0, I24.1, I24.8, I24.9, I25.2

	
	OPCS4
	K40, K40.1, K40.2, K40.3, K40.4, K40.8, K40.9, K41, K41.1, K41.2, K41.3, K41.4, K41.8, K41.9, K42, K42.1, K42.2, K42.3, K42.4, K42.8, K42.9, K43, K43.1, K43.2, K43.3, K43.4, K43.8, K43.9, K44, K44.1, K44.2, K44.8, K44.9, K45.1, K45.2, K45.3, K45.4, K45.5, K45.6, K45.8, K45.9, K46, K46.1, K46.2, K46.3, K46.4, K46.5, K46.8, K46.9, K49.1, K49.2, K49.3, K49.4, K49.8, K49.9, K50.1, K50.2, K50.4, K75.1, K75.2, K75.3, K75.4, K75.8, K75.9

	Atrial fibrillation/flutter
	Field ID 20002
	1471

	
	ICD-9
	4273

	
	ICD-10
	I480, I481, I482, I483, I484, I489

	
	OPCS4
	K571, K62, K621, K622, K623, K624, K625




Table S2. Adjusted Associations of Prolonged P-wave duration(PWD) With the Risk of Outcomes
	Outcome
	HR(95% CI)
	P value

	HF
	0.73(0.46-1.18)
	0.20

	HF and death
	0.89(0.68-1.18)
	0.42

	HF(Fine–Gray competing risk model )
	0.75(0.45-1.25)
	0.27


1. Prolonged P-wave duration was defined as >120 ms.
The Fine–Gray competing risk model and Cox regression model were adjusted for age, sex, body mass index, race, hypertension, type 2 diabetes, coronary artery disease, atrial fibrillation, left ventricular mass index (LVMI), global longitudinal strain (GLS), and left ventricular ejection fraction (LVEF).


Table S3. Top 10 MSRSM cutoff points from Bootstrap validation (n=5000).
	Cutoff point
	Frequency

	49.40
	1287

	50.11
	847

	49.14
	563

	49.33
	522

	49.89
	318

	49.13
	305

	49.79
	243

	49.59
	221

	49.3
	134

	50.1
	105

	Median (95% CI) of MSRSM = 49.40 (49.13, 54.31).
Abbreviation: MSRSM, maximally selected rank statistics method.




[image: Figure S1]Figures and Figure legends 
Figure S1. Flow Diagram of the Study
BMI, body-mass index; CMR, cardiac magnetic resonance; ECG, electrocardiogram; HF, heart failure.

[image: Figure S2]Figure S2. Associations Between AtCM Markers and Incident HF and Death
The Cox regression model was adjusted for age, sex, body mass index, race, hypertension, type 2 diabetes, coronary artery disease, atrial fibrillation, CMR imaging center, left ventricular mass index, global longitudinal strain, and left ventricular ejection fraction. The continuous variables of LAViMax, LAViMin, RAViMax and RAViMin were standardized, and Hazards ratios represent the association per 1–standard deviation increase. The continuous variables of LAEF and RAEF standardized, and Hazards ratios represent the association per 1–standard deviation decrease.


[image: Figure S3]Figure S3. Associations Between AtCM Markers and Incident HF by the Fine–Gray Competing Risk Model
The Fine–Gray competing risk model was adjusted for age, sex, body mass index, race, hypertension, type 2 diabetes, coronary artery disease, atrial fibrillation, left ventricular mass index (LVMI), global longitudinal strain (GLS), and left ventricular ejection fraction (LVEF). LAViMax, LAViMin, RAViMax and RAViMin were standardized, and Hazards ratios represent the association per 1–standard deviation increase. LAEF and RAEF standardized, and Hazards ratios represent the association per 1–standard deviation decrease.


[image: Figure S4]Figure S4. Time-dependent ROC curves comparing ARIC score with and without LAViMax for prediction of heart failure at 3 and 5 years
The cut-off point of LAViMax was 60 ml/m2. The ARIC model includes age, race, sex, heart rate, systolic blood pressure, antihypertensive medication use, diabetes, prevalent coronary heart disease, smoking status, and body mass index. P values were calculated using 1000 bootstrap resamples to assess differences in AUC between models.


[image: Figure S5]Figure S5. Time-dependent ROC curves comparing ARIC score with and without LAViMin for prediction of heart failure at 3 and 5 years
[bookmark: _GoBack]The cut-off point of LAViMin was 30 ml/m2. The ARIC model includes age, race, sex, heart rate, systolic blood pressure, antihypertensive medication use, diabetes, prevalent coronary heart disease, smoking status, and body mass index. P values were calculated using 1000 bootstrap resamples to assess differences in AUC between models.
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