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Supplementary Methods
Definition of covariates

Smoking history (never, former, and current)
Definition and measurement of variables like usual smoking habits were obtained by questionnaire in the health examination program. Smoking status was used to categorize participants into three groups: none, former smoker, and current smoker. Current smoker was classified according to the WHO definition as a person who has smoked more than five packs (100 cigarettes) in a lifetime and smoked daily or occasionally for the last 28 days. Former smoker was defined as a person who had smoked more than 100 cigarettes in a lifetime and had not smoked in the last 28 days 1

Alcohol consumption (none, moderate, and heavy)
Definition and measurement of variables like usual alcohol consumption were obtained by questionnaire in the health examination program. The frequency of alcohol consumption was dichotomized into <3 days per week or ≥3 days per week, regardless of the amount of the drink. 2


Regular physical activity
Definition and measurement of variables like usual regular physical activity were obtained by questionnaire in the health examination program. The frequency of regular physical activity was dichotomized into <3 days per week or ≥3 days per week, regardless of the intensity or duration of the exercise. 3

Comorbidities
Hypertension
Hypertension was defined as using at least one claim of ICD-10 code(I10-15) with the prescription of an anti-hypertensive agent, claims of ICD-10 code(I10-15) more than two times, a systolic blood pressure of ≥140 mmHg and a diastolic blood pressure of ≥90 mmHg or positive checking in self-report questionnaire on hypertension in the health examination program. 4

Diabetes mellitus
Diabetes mellitus was defined as satisfying one of following criteria: 1) at least one claim of diagnostic codes (ICD-10 E11–14) with the prescription of an antidiabetic agent, 2) two or more claims of diagnostic codes (ICD-10 E11–14), 3) fasting serum glucose level ≥ 7.0 mmol/L, or 4) self-reported diabetes mellitus in the questionnaire. 4

Dyslipidemia
Dyslipidemia was defined as using at least one claim of ICD-10 code(E78) with the prescription of an anti-dyslipidemic agent, claims of ICD-10 code(E78) more than two times or total cholesterol level of ≥240 mg/dL. 5

Cancer
Cancer was defined as having once admission or at least three times outpatient claims of diagnostic code (ICD-10 C00–97) with specific registration code of ‘V027’ or ‘V193–4’. 5

Renal disease
Renal disease was defined as two or more claims of diagnostic codes (ICD-10 N17-19, I12-13, E082, E102, E112, E132), or estimated glomerular filtration rate less than 60 mL/min/1.73m2 . 5
Estimated glomerular filtration rate (eGFR)
The eGFR was calculated from serum creatinine (SCr) at the time of hospital visit using the Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation: eGFR=144×(SCr/0.7)−0.329× (0.993)age (if female and SCr≤0.7 mg/dL), eGFR=144×(SCr/0.7)−1.209× (0.993)age (if female and SCr>0.7 mg/dL), eGFR=144×(SCr/0.9)−0.411×(0.993)age (if male and SCr≤0.9 mg/dL), and eGFR=144×(SCr>0.9)−1.209× (0.993)age (if male and SCr>0.9 mg/dL). 6

Charlson comorbidity index (0, 1, or ≥2).
The Charlson comorbidity index score was calculated for each subject based on diseases diagnosed before index date and divided into three groups (0, 1, and ≥2 scores). 7
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Supplementary Table 1. Relationship between severity of proteinuria and atrial fibrillation incidence according to the timing of health examination
	Severity of proteinuria
	Number of participants
	Number of events
	Incidence rate
(per 1,000 person-years)
	Model 1 HR
(95% CI)
	P for trend
	Model 2 HR
(95% CI)
	P for trend
	Model 3 HR
(95% CI)
	P for trend

	First period (2003 or 2004)

	Negative
	1,685,807
	40,231
	1.68
	1 (reference)
	< 0.001
	1 (reference)
	< 0.001
	1 (reference)
	< 0.001

	1+
	15,447
	594
	2.79
	1.664 (1.534, 1.804)
	
	1.182 (1.090, 1.282)
	
	1.171 (1.080, 1.270)
	

	2+
	5,571
	278
	3.70
	2.212 (1.966, 2.489)
	
	1.493 (1.326, 1.680)
	
	1.469 (1.305, 1.653)
	

	3+
	1,131
	73
	5.04
	3.034 (2.412, 3.817)
	
	1.943 (1.544, 2.446)
	
	1.892 (1.503, 2.382)
	

	4+
	147
	14
	7.44
	4.499 (2.667, 7.592)
	
	3.005 (1.781, 5.068)
	
	3.106 (1.841, 5.240)
	

	Second period (2005-2006)

	Negative
	1,683,770
	40,022
	1.68
	1 (reference)
	< 0.001
	1 (reference)
	< 0.001
	1 (reference)
	< 0.001

	1+
	16,552
	707
	3.13
	1.872 (1.738, 2.017)
	
	1.378 (1.279, 1.485)
	
	1.369 (1.270, 1.474)
	

	2+
	6,240
	356
	4.29
	2.581 (2.326, 2.865)
	
	1.668 (1.502, 1.852)
	
	1.650 (1.486, 1.832)
	

	3+
	1,289
	92
	5.54
	3.362 (2.741, 4.123)
	
	2.265 (1.846, 2.779)
	
	2.241 (1.826, 2.749)
	

	4+
	252
	13
	4.05
	2.456 (1.426, 4.230)
	
	1.954 (1.134, 3.366)
	
	1.913 (1.110, 3.295)
	


Model 1: unadjusted model.
Model 2: sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer, and renal disease were adjusted.
Model 3: sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer, renal disease and Charlson comorbidity index were adjusted.
HR, hazard ratio.; CI, confidence interval.


Supplementary Table 2. Relationship between severity of proteinuria and atrial fibrillation incidence according to the presence of renal disease
	Severity of proteinuria
	Number of participants
	Number of events
	Incidence rate
(per 1,000 person-years)
	Hazard ratio
(95% CI)
	P for trend

	Presence of renal disease

	Negative
	16,021
	1,041
	4.90
	1 (reference)
	< 0.001

	1+
	704
	49
	5.60
	1.197 (0.897-1.5974)
	

	2+
	489
	48
	8.33
	1.703 (1.272-2.280)
	

	3+
	180
	21
	10.47
	2.351 (1.522-3.634)
	

	4+
	30
	3
	79.00
	2.744 (0.881, 8.549)
	

	Absence of renal disease

	Negative
	1,667,749
	38,981
	1.65
	1 (reference)
	< 0.001

	1+
	15,848
	658
	3.03
	1.375 (1.273, 1.485)
	

	2+
	5,751
	308
	3.99
	1.628 (1.455, 1.822)
	

	3+
	1,109
	71
	4.86
	2.138 (1.694, 2.699)
	

	4+
	222
	10
	3.48
	2.456 (0.989, 3.138)
	


Sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer and Charlson comorbidity index were adjusted.
CI, confidence interval.


Supplementary Table 3. Relationship between proteinuria status and atrial fibrillation incidence after excluding those who developed atrial fibrillation event in the first year 
	Group
	Number of participants
	Number of events
	Incidence rate
(per 1,000 person-years)
	Model 1 HR
(95% CI)
	Model 2 HR
(95% CI)
	Model 3 HR
(95% CI)
	P-value

	Proteinuria-free
	1,666,111
	38,857
	1.64
	1 (reference)
	1 (reference)
	1 (reference)
	

	Proteinuria-recovered
	17,659
	653
	2.68
	1.634 (1.512, 1.765)
	1.209 (1.119, 1.306)
	1.196 (1.107, 1.292)
	< 0.001

	Proteinuria-developed
	19,696
	859
	3.20
	1.955 (1.827, 2.091)
	1.464 (1.368, 1.566)
	1.453 (1.358, 1.555)
	< 0.001

	Proteinuria-chronic
	4,637
	285
	4.69
	2.896 (2.578, 3.254)
	1.649 (1.467, 1.853)
	1.626 (1.447, 1.828)
	< 0.001


Model 1: unadjusted model.
Model 2: sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer, and renal disease were adjusted.
Model 3: sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer, renal disease and Charlson comorbidity index were adjusted.
HR, hazard ratio; CI, confidence interval.


Supplementary Table 4. Comparison of incident atrial fibrillation according to proteinuria status after excluding those who developed atrial fibrillation event in the first year
	Group
	Model 1 HR
(95% CI)
	P-value

	Proteinuria-recovered vs Proteinuria-free (reference)
	1.121 (1.106, 1.138)
	< 0.001

	Proteinuria-developed vs Proteinuria-free (reference)
	1.432 (1.362, 1.501)
	< 0.001

	Proteinuria- recovered vs Proteinuria-chronic (reference)
	0.783 (0.625, 0.912)
	< 0.001

	Proteinuria- developed vs Proteinuria-chronic (reference)
	0.889 (0.779, 0.9988)
	0.042


Sex, age, body mass index, household income levels, smoking, alcohol consumption, regular physical activity, hypertension, diabetes mellitus, dyslipidemia, cancer and Charlson comorbidity index were adjusted.
HR, hazard ratio; CI, confidence interval.



Supplementary Figure
Supplementary Figure 1. Kaplan-Meier survival curves illustrating the relationship between changes in proteinuria status and atrial fibrillation occurrence after excluding those who developed atrial fibrillation event in the first year. 

