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	Category
	ICD Code
	Diagnosis
	Clinical relevance to ischemic stroke / post-stroke course
	Key refs

	Neurological disorders
	G40
	Epilepsy
	Post-stroke seizures and epilepsy are recognized neurological complications that can drive early rehospitalization and adverse outcomes.
	[1]

	
	G41
	Status epilepticus
	Status epilepticus can occur after stroke and is associated with severe clinical course and poor prognosis.
	[2], [3]

	
	G45
	Transient cerebral ischemic attacks and related syndromes
	TIA reflects unstable cerebrovascular disease and confers high short-term risk of subsequent ischemic stroke.
	[4]

	
	G46
	Vascular syndromes of the brain in cerebrovascular diseases
	These syndromes represent neurological deficits attributable to underlying cerebrovascular pathology and are conceptually aligned with stroke mechanisms.
	[5]

	Cardiac conditions
	I44
	Conduction disorders
	Post-stroke cardiac complications include arrhythmias and conduction abnormalities, reflecting brain–heart interactions after acute cerebral injury.
	[6], [7]

	
	I46
	Cardiac arrest
	Severe cardiac events are part of post-stroke cardiovascular complications and are linked to worse short-term outcomes.
	[6], [8]

	
	I47
	Paroxysmal tachycardia
	Tachyarrhythmias may occur after stroke as part of post-stroke cardiac complications and can contribute to clinical instability.
	[6], [7]

	
	I48
	Atrial fibrillation and flutter
	Atrial fibrillation is a major cardioembolic source and is strongly associated with ischemic stroke risk and recurrence.
	[9], [10]

	
	I21
	Acute myocardial infarction
	Acute coronary syndromes are clinically relevant vascular comorbidities after stroke and contribute to post-stroke prognosis and recurrent vascular events.
	[5, [11]

	
	I20
	Angina pectoris
	Coronary artery disease commonly coexists with ischemic stroke and informs secondary prevention and vascular risk burden.
	[5]

	
	I25
	Chronic ischemic heart disease
	Chronic coronary disease reflects systemic atherosclerosis and is relevant to recurrent vascular risk after ischemic stroke.
	[5]

	
	I50
	Heart failure
	Heart failure is a frequent and prognostically important comorbidity in stroke populations and is part of post-stroke cardiovascular risk.
	[5, [12]

	Cerebrovascular diseases
	I65
	Occlusion and stenosis of cerebral arteries
	Cerebral artery stenosis/occlusion represents cerebrovascular pathology directly related to recurrence risk and secondary prevention.
	[5]

	
	I67
	Other and unspecified cerebrovascular diseases
	This category captures residual or ongoing cerebrovascular pathology relevant to recurrent cerebrovascular events.
	[5]

	
	I60
	Subarachnoid hemorrhage
	Major cerebrovascular event requiring urgent care; clinically relevant within a broadened stroke-related readmission definition.
	[12]

	
	I61
	Intracerebral hemorrhage
	Intracerebral hemorrhage is a major cerebrovascular event; hemorrhagic complications can occur in stroke care pathways and influence outcomes.
	[13]

	Vascular conditions
	I74
	Aortic aneurysm and dissection
	Acute aortic dissection is associated with stroke occurrence and perioperative/acute neurological complications.
	[14]

	Other conditions
	L89
	Decubitus ulcer 
(pressure ulcer)
	Pressure ulcers are common post-stroke complications linked to immobility/frailty and are associated with poorer outcomes.
	[15]

	
	R13
	Dysphagia
	Dysphagia is a common post-stroke complication and increases aspiration pneumonia risk, rehospitalization, and mortality.
	[16]

	
	R00
	Palpitations
	Palpitations may indicate arrhythmias (e.g., AF) and relate to post-stroke cardiac complications/monitoring needs.
	[6], [10]

	
	R56
	Convulsions
	Seizures/convulsions can occur after stroke and are clinically relevant neurological complications requiring acute care.
	[1], [2]

	
	R57
	Hypotension
	Hemodynamic instability can adversely affect cerebral perfusion and is clinically relevant in post-stroke management.
	[11]

	Respiratory infections
	J17
	Other and unspecified pneumonia
	Stroke-associated pneumonia is a leading medical complication and is strongly associated with short-term mortality and worse outcomes.
	[17, [18], [19
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	Variables
	
	All
Participants (n=34,452)
	Survivors
(n=28,710, 83.33%)
	Non-survivors
(n=5,742, 16.67%)
	P-value

	Sex
	Female
	13,175
	10,964(38.19)
	2,211(38.51)
	0.642

	
	Male
	21,277
	17,746(61.81)
	3,531(61.49)
	

	Age group
	Under 60
	8,695
	7,229(25.18)
	1,466(25.53)
	0.767

	
	60–69
	10,180
	8,498(29.60)
	1,682(29.29)
	

	
	70–79
	10,587
	8,823(30.73)
	1,764(30.72)
	

	
	Over 80
	4,990
	4,160(14.49)
	830(14.45)
	

	Insurance type
	Community-based insured
	13,095
	10,831(37.73)
	2,264(39.43)
	0.107

	
	Employer-based Insured
	18,909
	15,854(55.22)
	3,055(53.20)
	

	
	Medical aid recipient
	2,448
	2,025(7.05)
	423(7.37)
	

	Income level
	Bottom-1st ventile
	4,244
	3,543(12.34)
	701(12.21)
	0.749

	
	2nd–10th ventile
	13,191
	10,988(38.27)
	2,203(38.37)
	

	
	11th–16th ventile
	11,042
	9,212(32.09)
	1,830(31.87)
	

	
	17th–20th ventile
	5,975
	4,967(17.30)
	1,008(17.55)
	

	Region type
	Capital areas
	11,052
	9,210(32.08)
	1,842(32.08)
	0.996

	
	Metropolitan cities
	8,684
	7,237(25.21)
	1,447(25.20)
	

	
	Province areas
	14,716
	12,263(42.71)
	2,453(42.72)
	

	BMI category
	Under 18.5
	1,014
	855(2.98)
	159(2.77)
	0.420

	
	18.5~25
	19,078
	15,901(55.38)
	3,177(55.33)
	

	
	25~30
	12,466
	10,389(36.19)
	2,077(36.17)
	

	
	Over 30
	1,894
	1,565(5.45)
	329(5.73)
	

	Surgical intervention during the initial admission.
	No
	30,162
	25,135(87.55)
	5,027(87.55)
	1.000

	
	Yes
	4,290
	3,575(12.45)
	715(12.45)
	

	History of heart disease
	No
	31,024
	26,036(90.69)
	4,988(86.87)
	<.0001

	
	Yes
	3,428
	2,674(9.31)
	754(13.13)
	

	History of hypertension 
	No
	16,952
	14,219(49.53)
	2,733(47.60)
	0.008

	
	Yes
	17,500
	14,491(50.47)
	3,009(52.40)
	

	History of diabetes
	No
	25,861
	21,617(75.29)
	4,244(73.91)
	0.027

	
	Yes
	8,591
	7,093(24.71)
	1,498(26.09)
	

	History of dyslipidemia
	No
	30,012
	25,055(87.27)
	4,957(86.33)
	0.052

	
	Yes
	4,440
	3,655(12.73)
	785(13.67)
	

	History of tuberculosis
	No
	33,943
	28,276(98.49)
	5,667(98.69)
	0.239

	
	Yes
	509
	434(1.51)
	75(1.31)
	

	History of other diseases
	No
	28,071
	23,395(81.49)
	4,676(81.44)
	0.926

	
	Yes
	6,381
	5,315(18.51)
	1,066(18.56)
	

	Smoking status
	Non-smoker
	19,309
	16,099(56.07)
	3,210(55.90)
	0.578

	
	Former smoker
	10,769
	8,985(31.30)
	1,784(31.07)
	

	
	Current smoker
	4,374
	3,626(12.63)
	748(13.03)
	

	Drinking frequency 
	Weekly
	8,563
	7,234(25.20)
	1,329(23.15)
	<.0001

	
	Monthly
	3,299
	2,783(9.69)
	516(8.99)
	

	
	Yearly
	980
	829(2.89)
	151(2.63)
	

	
	Never
	21,610
	17,864(62.22)
	3,746(65.24)
	

	Light physical activity
(≥2 Days/Week)
	No
	22,067
	18,392(64.06)
	3,675(64.00)
	0.932

	
	Yes
	12,385
	10,318(35.94)
	2,067(36.00)
	

	Moderate-to-Vigorous Exercise (≥2 Days/Week)
	No
	29,732
	24,755(86.22)
	4,977(86.68)
	0.362

	
	Yes
	4,720
	3,955(13.78)
	765(13.32)
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	Variables
	
	All
Participants (n=42,279)
	Survivors
(n=28,186, 66.67%)
	Non-survivors
(n=14,093, 33.33%)
	P-value

	Sex
	Female
	17,403
	11,565(41.03)
	5,838(41.42)
	0.438

	
	Male
	24,876
	16,621(58.97)
	8,255(58.58)
	

	Age group
	Under 60
	9,990
	6,616(23.47)
	3,374(23.94)
	0.729

	
	60–69
	11,478
	7,682(27.25)
	3,796(26.94)
	

	
	70–79
	13,474
	9,020(32.00)
	4,454(31.60)
	

	
	Over 80
	7,337
	4,868(17.27)
	2,469(17.52)
	

	Insurance type
	Community-based insured
	15,886
	10,532(37.37)
	5,354(37.99)
	0.633

	
	Employer-based Insured
	23,050
	15,512(55.03)
	7,538(53.49)
	

	
	Medical aid recipient
	3,343
	2,142(7.60)
	1,201(8.52)
	

	Income level
	Bottom-1st ventile
	5,552
	3,687(13.08)
	1,865(13.23)
	0.562

	
	2nd–10th ventile
	15,601
	10,384(36.84)
	5,217(37.02)
	

	
	11th–16th ventile
	13,584
	9,080(32.21)
	4,504(31.96)
	

	
	17th–20th ventile
	7,542
	5,035(17.86)
	2,507(17.79)
	

	Region type
	Capital areas
	13,646
	9,101(32.29)
	4,545(32.25)
	0.868

	
	Metropolitan cities
	10,022
	6,688(23.73)
	3,334(23.66)
	

	
	Province areas
	18,611
	12,397(43.98)
	6,214(44.09)
	

	BMI category
	Under 18.5
	1,359
	851(3.02)
	508(3.60)
	0.054

	
	18.5~25
	23,530
	15,680(55.63)
	7,850(55.70)
	

	
	25~30
	15,110
	10,131(35.94)
	4,979(35.33)
	

	
	Over 30
	2,280
	1,524(5.41)
	756(5.36)
	

	Surgical intervention during the initial admission.
	No
	36,591
	24,394(86.55)
	12,197(86.55)
	1.000

	
	Yes
	5,688
	3,792(13.45)
	1,896(13.45)
	

	History of heart disease
	No
	38,023
	25,538(90.61)
	12,485(88.59)
	<.0001

	
	Yes
	4,256
	2,648(9.39)
	1,608(11.41)
	

	History of hypertension 
	No
	20,508
	13,759(48.82)
	6,749(47.89)
	0.073

	
	Yes
	21,771
	14,427(51.18)
	7,344(52.11)
	

	History of diabetes
	No
	31,720
	21,485(76.23)
	10,235(72.62)
	<.0001

	
	Yes
	10,559
	6,701(23.77)
	3,858(27.38)
	

	History of dyslipidemia
	No
	36,731
	24,495(86.90)
	12,236(86.82)
	0.815

	
	Yes
	5,548
	3,691(13.10)
	1,857(13.18)
	

	History of tuberculosis
	No
	41,686
	27,772(98.53)
	13,914(98.73)
	0.102

	
	Yes
	593
	414(1.47)
	179(1.27)
	

	History of other diseases
	No
	34,090
	22,900(81.25)
	11,190(79.40)
	<.0001

	
	Yes
	8,189
	5,286(18.75)
	2,903(20.60)
	

	Smoking status
	Non-smoker
	24,781
	16,472(58.44)
	8,309(58.96)
	0.730

	
	Former smoker
	12,504
	8,410(29.84)
	4,094(29.05)
	

	
	Current smoker
	4,994
	3,304(11.72)
	1,690(11.99)
	

	Drinking frequency 
	Weekly
	9,905
	6,793(24.10)
	3,112(22.08)
	<.0001

	
	Monthly
	3,879
	2,679(9.50)
	1,200(8.51)
	

	
	Yearly
	1,173
	817(2.90)
	356(2.53)
	

	
	Never
	27,322
	17,897(63.50)
	9,425(66.88)
	

	Light physical activity
(≥2 Days/Week)
	No
	27,260
	18,045(64.02)
	9,215(65.39)
	0.006

	
	Yes
	15,019
	10,141(35.98)
	4,878(34.61)
	

	Moderate-to-Vigorous Exercise (≥2 Days/Week)
	No
	36,763
	24,443(86.72)
	12,320(87.42)
	0.044

	
	Yes
	5,516
	3,743(13.28)
	1,773(12.58)
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	Variable
	Definition / Categories
	Reference Category

	Readmission status
	Hospital readmission within 90 days after discharge (Yes / No)
	No

	Sex
	Female, Male
	Female

	Age group
	Under 60, 60–69, 70–79, Over 80 years
	60–69 years

	Insurance type
	Community-based, Employee-based, Medical Aid beneficiary
	Community-based insurance

	Income level
	0–1st ventile (lowest), 2nd–10th, 11th–16th, 17th–20th (highest)
	0–1st ventile

	Residential area
	Capital area (Seoul and Gyeong-gi province), Metropolitan cities, Provinces
	Capital area

	Body mass index (BMI)
	<18.5 (Underweight), 18.5–25 (Normal), 25–30 (Overweight), ≥30 (Obese)
	18.5–25

	History of heart disease
	Presence of physician-diagnosed heart disease
	No

	History of hypertension
	Presence of physician-diagnosed hypertension
	No

	History of diabetes
	Presence of physician-diagnosed diabetes mellitus
	No

	History of hyperlipidemia
	Presence of physician-diagnosed hyperlipidemia
	No

	History of tuberculosis
	History of tuberculosis diagnosis
	No

	History of other diseases
	Presence of other chronic diseases requiring ongoing medication or outpatient follow-up, including all malignancies
	No

	Surgical intervention
	Surgical treatment during initial hospitalization (e.g., thrombectomy or thrombolysis)
	No

	Smoking status
	Never smoked, Former smoker, Current smoker
	Never smoked

	Drinking frequency
	Frequency of alcohol consumption 
(weekly, monthly, yearly, or none)
	None

	Light physical activity
	Engagement in light physical activity (Yes / No)
	No

	Moderate-to-vigorous exercise
	Engagement in moderate-to-vigorous physical activity (Yes / No)
	No
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	Matching ratio
	Matched N
	Adjusted HR (95% CI)

	1:1
	14,093:14,093 (No loss)
	1.356(1.237-1.486)

	1:2(primary)
	14,093:28,186 (No loss)
	1.378(1.274-1.490)

	1:3
	14,093:40,631 (1,648 Loss)
	1.364(1.267-1.468)
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	Model 1
	Model 2
	Model 3

	Risk quartile
	N
	Observed mortality
	N
	Observed mortality
	N
	Observed mortality

	Q1 (lowest)
	5,637
	0.0236
	8,613
	0.0206
	10,568
	0.0204

	Q2
	5,637
	0.0656
	8,613
	0.0608
	10,572
	0.0691

	Q3
	5,637
	0.1323
	8,614
	0.1314
	10,569
	0.1424

	Q4 (highest)
	5,637
	0.3054
	8,612
	0.2943
	10,570
	0.3202



