	Table S1 Baseline characteristics of people with heart failure by sex (N=18373)

	
	Male (N=9205)
	Female (N=9168)
	p-value

	Age, years
	n
	(%)
	n
	(%)
	<0.0001

	  30-39
	241
	(2.6)
	180
	(2.0)
	

	40-49
	590
	(6.4)
	530
	(5.8)
	

	50-59
	1078
	(11.7)
	961
	(10.5)
	

	60-69
	1851
	(20.1)
	1919
	(20.9)
	

	70-79
	3246
	(35.3)
	2974
	(32.4)
	

	≥ 80
	2199
	(23.9)
	2604
	(28.4)
	

	Low income
	722
	(7.8)
	532
	(5.8)
	<0.0001

	Medical conditions
	
	
	
	
	

	  Hypertension
	4111
	(44.7)
	4648
	(50.7)
	<0.0001

	COPD
	2656
	(28.9)
	1472
	(16.1)
	<0.0001

	Mental disorders
	1565
	(17.0)
	1874
	(20.4)
	<0.0001

	  Diabetes
	1944
	(21.1)
	2324
	(25.4)
	<0.0001

	  Atherosclerosis
	1124
	(12.2)
	743
	(8.1)
	<0.0001

	  Hyperlipidemia
	344
	(3.7)
	559
	(6.1)
	<0.0001

	Liver cirrhosis
	338
	(3.7)
	283
	(3.1)
	0.0282

	  Renal dialysis
	230
	(2.5)
	267
	(2.9)
	0.0840

	  Parkinson’s disease
	276
	(3.0)
	257
	(2.8)
	0.4307

	Number of hospitalizations
	
	
	
	
	<0.0001

	0
	812
	(8.8)
	1008
	(11.0)
	

	1
	1853
	(20.1)
	1902
	(20.8)
	

	2
	1425
	(15.5)
	1428
	(15.6)
	

	≥ 3
	5115
	(55.6)
	4830
	(52.7)
	

	Number of emergency visits
	
	
	
	
	0.9629

	0
	1727
	(18.8)
	1735
	(18.9)
	

	1
	1705
	(18.5)
	1713
	(18.7)
	

	2
	1213
	(13.2)
	1214
	(13.2)
	

	≥ 3
	4560
	(49.5)
	4506
	(49.2)
	

	Use of anticoagulants
	3186
	(34.6)
	2669
	(29.1)
	<0.0001

	CHA2DS2-VASc score*
	
	
	
	
	<0.0001

	  1
	833
	(9.1)
	679
	(7.4)
	

	  2
	1853
	(20.1)
	1383
	(15.1)
	

	  3
	3173
	(34.5)
	2969
	(32.4)
	

	  4
	2741
	(29.8)
	3234
	(35.3)
	

	  ≥5
	605
	(6.6)
	903
	(9.9)
	

	COPD, chronic obstructive pulmonary disease; HF, heart failure

*Time-varying assessments of CHA2DS2-VASc that was calculated at the end of follow-up period.


	Table S2 Long-term risks of stroke and all-cause mortality between men and women in people with heart failure

	
	Male
	Female

	
	HR
	(95% CI)*
	HR
	(95% CI)*

	Risk of stroke
	
	
	
	

	Age, 30-39 years
	1.00
	(reference)
	0.78
	(0.35-1.73)

	Age, 40-49 years
	1.00
	(reference)
	0.72
	(0.50-1.04)

	Age, 50-59 years
	1.00
	(reference)
	0.70
	(0.55-0.88)

	Age, 60-69 years
	1.00
	(reference)
	0.80
	(0.69-0.93)

	Age, 70-79 years
	1.00
	(reference)
	0.97
	(0.87-1.09)

	Age, ≥ 80 years
	1.00
	(reference)
	0.99
	(0.85-1.15)

	Risk of all-cause mortality
	
	
	
	

	Age, 30-39 years
	1.00
	(reference)
	0.69
	(0.37-1.30)

	Age, 40-49 years
	1.00
	(reference)
	0.83
	(0.56-1.21)

	Age, 50-59 years
	1.00
	(reference)
	0.68
	(0.52-0.88)

	Age, 60-69 years
	1.00
	(reference)
	0.83
	(0.69-0.98)

	Age, 70-79 years
	1.00
	(reference)
	0.63
	(0.57-0.70)

	Age, ≥ 80 years
	1.00
	(reference)
	0.69
	(0.62-0.77)

	CI, confidence interval; HR, hazard ratio.
*Adjusted for all covariates listed in Table 1 and Table S1.


	Table S3 Long-term risk of stroke for people with CHA2DS2-VASc score in all study subjects (N=91865)

	Score
	N
	Events
	Person-years
	Incidence*
	HR
	(95% CI)†

	0
	12796
	412
	111200
	3.71
	1.00
	(reference)

	1
	18331
	1523
	154100
	9.88
	2.71
	(2.43-3.02)

	2
	34993
	3092
	273956
	11.3
	3.09
	(2.78-3.42)

	3
	18187
	3014
	137622
	21.9
	6.28
	(5.65-6.98)

	4
	6556
	1314
	49049
	26.8
	8.44
	(7.52-9.46)

	≥5
	1002
	192
	7419
	25.9
	8.76
	(7.34-10.4)

	CI, confidence interval; HR, hazard ratio.
*Per 1000 person-years

†Adjusted for all covariates listed in Table 1.


	Table S4 Joint effects of medical conditions on the long-term risk of stroke in people with and without heart failure

	
	N
	Events
	PYs
	Incidence*
	HR
	(95% CI)†

	No hypertension
	No HF
	42766
	2234
	355001
	6.29
	1.00
	(reference)

	
	HF
	6068
	827
	46396
	17.8
	3.51
	(3.23-3.83)

	Hypertension
	No HF
	37522
	4817
	295519
	16.3
	2.44
	(2.31-2.57)

	
	HF
	14004
	2768
	103448
	26.8
	5.03
	(4.71-5.37)

	No diabetes
	No HF
	63442
	4856
	519452
	9.35
	1.00
	(reference)

	
	HF
	13042
	2255
	98068
	23.0
	2.59
	(2.45-2.74)

	Diabetes
	No HF
	16846
	2195
	131069
	16.7
	1.59
	(1.51-1.68)

	
	HF
	7030
	1340
	51777
	25.9
	3.05
	(2.85-3.27)

	No hyperlipidemia
	No HF
	70379
	6129
	567310
	10.8
	1.00
	(reference)

	
	HF
	17430
	3124
	129101
	24.2
	2.30
	(2.19-2.42)

	Hyperlipidemia
	No HF
	9909
	922
	83211
	11.1
	0.85
	(0.79-0.91)

	
	HF
	2642
	471
	20744
	22.7
	2.05
	(1.86-2.26)

	No atherosclerosis
	No HF
	71635
	6000
	581470
	10.3
	1.00
	(reference)

	
	HF
	13771
	2435
	102430
	23.8
	2.43
	(2.30-2.56)

	Atherosclerosis
	No HF
	8653
	1051
	69050
	15.2
	1.22
	(1.14-1.31)

	
	HF
	6301
	1160
	47414
	24.5
	2.47
	(2.30-2.65)

	No atrial fibrillation
	No HF
	79254
	6883
	642140
	10.7
	1.00
	(reference)

	
	HF
	18373
	3211
	137217
	23.4
	2.34
	(2.23-2.45)

	Atrial fibrillation
	No HF
	1034
	168
	8380
	20.0
	1.65
	(1.41-1.92)

	
	HF
	1699
	384
	12628
	30.4
	3.27
	(2.94-3.64)

	No COPD
	No HF
	61849
	5203
	506594
	10.3
	1.00
	(reference)

	
	HF
	10833
	2023
	80980
	25.0
	2.51
	(2.38-2.66)

	COPD
	No HF
	18439
	1848
	143927
	12.8
	1.09
	(1.03-1.15)

	
	HF
	9239
	1572
	68865
	22.8
	2.20
	(2.06-2.35)

	No liver cirrhosis
	No HF
	74939
	6685
	607834
	11.0
	1.00
	(reference)

	
	HF
	18224
	3340
	135320
	24.7
	2.31
	(2.20-2.43)

	Liver cirrhosis
	No HF
	5349
	366
	42686
	8.57
	0.75
	(0.67-0.83)

	
	HF
	1848
	255
	14524
	17.6
	1.77
	(1.56-2.02)

	No renal dialysis
	No HF
	79086
	6946
	641289
	10.8
	1.00
	(reference)

	
	HF
	18598
	3358
	138800
	24.2
	2.31
	(2.20-2.42)

	Renal dialysis
	No HF
	1202
	105
	9232
	11.4
	1.05
	(0.87-1.28)

	
	HF
	1474
	237
	11045
	21.5
	2.59
	(2.26-2.96)

	No Parkinson’s disease
	No HF
	76969
	6610
	625201
	10.6
	1.00
	(reference)

	
	HF
	18719
	3325
	140398
	23.7
	2.37
	(2.25-2.48)

	Parkinson’s disease
	No HF
	3319
	441
	25319
	17.4
	1.38
	(1.25-1.53)

	
	HF
	1353
	270
	9447
	28.6
	2.51
	(2.22-2.85)

	No mental disorders
	No HF
	52686
	4265
	429544
	9.93
	1.00
	(reference)

	
	HF
	10922
	2073
	81265
	25.5
	2.64
	(2.48-2.80)

	Mental disorders
	No HF
	27602
	2786
	220976
	12.6
	1.15
	(1.08-1.20)

	
	HF
	9150
	1522
	68580
	22.2
	2.26
	(2.11-2.42)

	CI, confidence interval; HF, heart failure; HR, hazard ratio.
*Per 1000 person-years

†Adjusted for all covariates listed in Table 1 and Table S1.


	Table S5 Characteristics of hospitalized stroke patients with and without heart failure after matching by propensity score

	
	No HF (N=26052)
	HF (N=26052)
	p

	Sex
	n
	(%)
	n
	(%)
	1.0000

	Female
	13032
	(50.0)
	13032
	(50.0)
	

	Male
	13020
	(50.0)
	13020
	(50.0)
	

	Age, years
	
	
	
	
	1.0000

	  30-39
	133
	(0.5)
	133
	(0.5)
	

	40-49
	745
	(2.9)
	745
	(2.9)
	

	50-59
	1909
	(7.3)
	1909
	(7.3)
	

	60-69
	4662
	(17.9)
	4662
	(17.9)
	

	70-79
	10087
	(38.7)
	10087
	(38.7)
	

	≥80
	8516
	(32.7)
	8516
	(32.7)
	

	Low income
	
	
	
	
	1.0000

	No
	24708
	(94.8)
	24708
	(94.8)
	

	Yes
	1344
	(5.2)
	1344
	(5.2)
	

	Medical conditions
	
	
	
	
	

	  Hypertension
	15053
	(57.8)
	15053
	(57.8)
	1.0000

	COPD
	6546
	(25.1)
	6546
	(25.1)
	1.0000

	Mental disorders
	5378
	(20.6)
	5378
	(20.6)
	1.0000

	  Diabetes
	7268
	(27.9)
	7268
	(27.9)
	1.0000

	  Hyperlipidemia
	702
	(2.7)
	702
	(2.7)
	1.0000

	Liver cirrhosis
	499
	(1.9)
	499
	(1.9)
	1.0000

	  Renal dialysis
	966
	(3.7)
	966
	(3.7)
	1.0000

	  Atherosclerosis
	1108
	(4.3)
	1108
	(4.3)
	1.0000

	  Parkinson’s disease
	447
	(1.7)
	447
	(1.7)
	1.0000

	  Atrial fibrillation
	1220
	(4.7)
	1220
	(4.7)
	1.0000

	Type of stroke
	
	
	
	
	1.0000

	Hemorrhagic stroke
	3853
	(14.8)
	3853
	(14.8)
	

	Ischemic stroke
	18703
	(71.8)
	18703
	(71.8)
	

	Other stroke
	3496
	(13.4)
	3496
	(13.4)
	

	Number of hospitalizations
	
	
	
	
	1.0000

	0
	9997
	(38.4)
	9997
	(38.4)
	

	1
	7607
	(29.2)
	7607
	(29.2)
	

	2
	3931
	(15.1)
	3931
	(15.1)
	

	≥3
	4517
	(17.3)
	4517
	(17.3)
	

	Number of emergency visits
	
	
	
	
	1.0000

	0
	9921
	(38.1)
	9921
	(38.1)
	

	1
	6659
	(25.6)
	6659
	(25.6)
	

	2
	3859
	(14.8)
	3859
	(14.8)
	

	≥3
	5613
	(21.6)
	5613
	(21.6)
	

	COPD, chronic obstructive pulmonary disease; HF, heart failure


	Table S6 Outcomes of stroke patients with and without history of heart failure After matching by propensity score

	
	No HF (N=26052)
	HF (N=26052)
	Risk of outcomes

	Post-stroke outcomes
	Events
	(%)
	Events
	(%)
	OR
	(95% CI)†

	Mortality
	739
	2.8
	1044
	4.0
	1.44
	(1.31-1.59)

	Pneumonia
	2707
	10.4
	3410
	13.1
	1.31
	(1.24-1.38)

	Septicemia
	1447
	5.6
	1783
	6.8
	1.25
	(1.17-1.35)

	UTI
	3705
	14.2
	3680
	14.1
	0.99
	(0.94-1.04)

	ICU stay
	4763
	18.3
	6260
	24.0
	1.47
	(1.41-1.54)

	Medical expenditure, USD*
	2171 ± 3156
	2527 ± 3503
	P<0.0001

	Length of hospital stay, day*
	12.4 ± 13.8
	13.2 ± 13.7
	P<0.0001

	CI, confidence interval; HF, heart failure; ICU, intensive care unit; OR, odds ratio; UTI, urinary tract infection.
*Mean ± SD; HF was associated with medical expenditure (beta=356, p<0.0001) and length of hospital stay (beta=0.77, p<0.0001) in the multiple linear regressions.

†Adjusted for all covariates listed in Table 4.


