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Chungbuk National University

Early-onset stroke among people with disabilities: a national
database study in South Korea from 2008 to 2017

Hee Soo Yang, So Young Kim Min Jae Jo," Yeon Yong Kim,"* and Jong Hyock Park

*Department of Medicine, College of Medicine, Chungbuk National University, Cheongju, South Korea

PDepartment of Preventive Medicine, College of Medicine, Chungbuk National University, Cheongju, South Korea
“Department of Public Health and Preventive Medicine, Chungbuk National University Hospital, Cheongju, South Korea
“Institute of Health & Science Convergence, Chungbuk National University, Cheongju, South Korea

“Department of Neurological Surgery, Chungbuk National University Hospital, Cheongju, South Korea

‘Big Data Steering Department, National Health Insurance Service, Wonju, South Korea

9Drug Evaluation Department, National Institute of Food and Drug Safety Evaluation, Cheongju, South Korea

Summary
Background This study investigated 10-year trend in the incidence and prevalence of ischemic, hemorrhagic, and
overall strokes according to the severity and type of disability between people with and without disabilities.

Methods This serial cross-sectional analysis was conducted using national health information data during a 10-year
period from 2008 to 2017. Age-standardized incidence and prevalence were analyzed for each year, according to the
presence, severity, and type of disability. The odds ratio (OR) of stroke was examined using multivariable logistic
regression after adjusting for socio-demographic and clinical variables collected in 2017.

Findings In total, 413,398,084 people were enrolled between 2008 and 2017. In 2017, 43,552,192 people aged 19 or
older were included and 5.8% was disabled. For 10 years, age-standardized incidence of ischemic and hemorrhagic
stroke decreased significantly regardless of the presence of disability. However, age-standardized incidence of stroke
in disabled were almost 2.5 times higher than the non-disabled in 2017. Stroke occurs 20 years earlier in people with
disabilities than in those without disabilities. In 2017, people with disabilities had higher odds of stroke compared to
those without disability (OR = 4.11, 95% confidence interval [CI]: 4.06—4.16), particularly among those with severe
disabilities (OR = 4.75, 95% CI: 4.67-4.84). People with major internal organ impairment showed the highest
incidence of stroke (OR = 5.95, 95% CI: 5.73-6.17). The main risk factors for stroke presented in this study were
disability factors, chronic diseases, and advanced age.

Interpretation People with disabilities are at a greater risk of developing stroke incidence. Developing a public health
policy and identifying the risk factors for stroke in people with disabilities would be beneficial.

Funding This work was supported by a National Research Foundation of Korea (NRF) grant funded by the Ministry of
Education (No. 2022R111A3070074).
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Il. 3= / Purpose

Moz AYE7|of YA, Ot AS 5 sl Fojel
@ 2019| X0|E TSt 2

¥

10| 9l

|2#o|3] 20251 57| BHETHE) FH <DUROOIS 2P O|2-2Y-55-5
re1stol, FAHBHO| SHOIM X @ B0 FHH wot =olo| & x4 7|of
Aol 99|
190 717 FOhQ FH U XIHQ| EA| L U FHH| AR Al
S HAIE + U HO|2H WL,

2025'3 SHEHOfQIE 2 H o3| tA SELliF] / A2 (2025) 19! 7k FofQle| HHME FHEEUZE I 22

=

. g4+ / Method

| . =e, 2o

Xtz 20233 FHHE = AL

X

=]
=

o4 | HEE(59M 0[5H : 1759, ='H(60~80A) : 512F, 27| ='A(80MI0] &) : 363H (MA| : 1,050F)

O FHHE = AE?
FH7|2E H20=(FAHAUENZAHO w2t FAHMEY, FHEX] dg S otobsto] FHet HHE HHMS st 7| XXEE 8K
i, 20234 = 61,260H0| SHSIAS.

i
olo
A=

RS Helol FARZ BE HES TR & Y CFAHZ 3 MUl BEE
AN HE SO YAIR/HEOtE/ MY Sy, ol2AY B2 g0lY", “237IB FE80lY",
S FABZE BHEEY | RSN IS0, “ENSH ¥ 5X H2L0IYY, ‘SRS HIIY", “FAIAI 0| §HY
BUE HE 24 | FHES B oHH, "BSBZ-, KY L HA 5 WY ME, XSk FH YFH| A8 HE
AR U s27| Halde, ‘712 Y FE, “olate| B
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UM HZ 80| Y(MB/HYNIE/ Y3 §

QB AE M2 B0l E(EA/QARTRIANE S

3718 I 8O1Y(AE/SHSARL/BEM §)

Alg H2

80| 8(58/3A/4=8/0sH 5)

X M2E8OIY(E0IE/SH/EX/+H 5)

Z80’'d(H2/X[3HE §)

FXHAE ojgHol g

obs

FHER HY

o

22 7| M2 el

o
il
rE
P

or7led d=
29 L
[

e %

o|Rfo| 2|

(59AM10]38}), ='A(60~80AMl), 7] 'd(80A0] 4

1 Q17 CHARO] Yuby Ex2 miobsty| Q8] 712 S A MABIAS.
2 2z g0 WA otetsty| gl M EM S MAIBIS
3 FHEHUEE GE Q0lo| Wakd g miotsty| sl M TS Ao R ChE3|YEMS MAS
4 2 Ay k0| & motsty| Qo) HHLE CiBEHEAS MBS
eMozaM IBM SPSS Statistics 25.0
EAH go|5= p<0.05
et MRt HEd59M 0]} L H(60~794A) 37|11 (80M10]| &)
Cronbach's a 0.887 0.859 0.900 0.877

2025'3 ROl H 2 FHOl

|2 5t st=chs] / A (2025) 191 7H7 FojQlo| HFLHE FHAFUSZE B 29
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IvV. 94121} / Method

1 (o - [am EI.I Al-xl.ol OlHIXA EAM w38 P e wma wu wlew
o L= o —l B L7 | o =) n Gomoish | (o-7om | (eomors e o (ssHolsh) (60-794) (oMol
NGO NGO NeY OO ) NGO
uy naesi | asason | meosn (PR —— ’ % o
Table 1 q:rl-EHJg'I}O Ql Hl‘x_" EM L 202141 18 Ol BASAUS 30 012 846% 1529%) 308%
o b = = = O oy 61349%) 277(54.1%) 289(79.6%)
2018~2020H(HFAE 3~54) 9(5.1%) 15(2.9%) 2(06%)
24 s si2 6
2013~2017! HE 6~104) 17(9.7%) 33(6.4%) 14(3.9%)
20~294 7(4%) 0(0%) 0(0%)
=l A2 U oc e L
8 AP SVt +5 YL 0] SEATL B2 A2 UEHE. 20082012 S 11-15) T681% 2059%) 1541%)
30~394 21(12%) 0(0%) 0(0%)
- " " . 2003-2007URHIFAS 16-20) 1307.4%) 26(5.1%) 19(52%)
I, k3 S7|kd 202 SUB0| £ HOZ LEHY. 40-494 sz a0%) 0% -
A 50~594 106(606%) 00%) 00%) 1998-2002 (A AS 21-25H) 13(7.4%) 35(6.8%) 26(7.2%)
50CH, 60CH, 70CH, 80T =22 &2 SEEO| LIEH. ol
60~694 0(0%) 229(44.7%) 0(0%) 1993~1997H(AFAE 26~304) 21012.0%) 95(18.6%) 56(15.4%)
70~79M 0(0%) 283(55.3%) 0(0%) =
19924 O|H(HRAE 304 2 52(29.7%) 201(39.3%) 207(57.0%)
= I = ooz o
BE YTlIM OlntE 7 Fxle| SEHEC 7MY EUS a0-8048 oo a0 305640%
o — 2RENF 26(14.9%) 62(12.1%) 21(5.8%)
= = ~ = = Py
FEHeY AYO| Z71e 8, OtmtE AHFX, CH7tREHE TR AF R 04 o1 0% 00% Se160%)
P e £ 175 512 363
L4 otn, YUEHEFE0| S7HsHE Ao 2 LIEH. 27 s 512 363
p—— " PP —— 5= 145646%) 35689 196(540%)
yuassy a6 % 5.0 -
] - R pirassa s | samom | esuzas gax 27054%) 15961.1%) 1670460%
- 2E HTM HEAE 26 0|42 SHEO| 7HE 52 A2 LIEH.
4= A7) AYABLETY 201%) 6012%) 308%) 27 175 512 363
ofnte 86(49.1%) 231(45.1%) 118(32.5%)
BE HChoM S5 HFRle] SEHE0| 7HE £9S. auzy 4% 267% 1366%)
s/ene | Ao S8 4£8, S8 AFXIE 248D, Fagy chcE S 16 2aer%) 15619
SHEL =715l Ho 2 LEt uPE8AR U 5y 00%) 408 103%
omag e 602% o0%)
ang we0%) s.0% o0%)
WY, WA PATHOEY [ 00%) 1028 o0%)
Jlet 7% s0.0% 103%
24 s sz 5

2025'3 SHRFofQI R 2 ¥ || 5tA SHEri2] / ZeE (2025) 12! 7t ZofQle| AYCHE FHEAUZE I 29l

Table 3. Z} H42| 7|2 &A%t
- Byd = e
e N E-EX4¢ ELHS 2 EEUK N Hagt =ohgt 2 BEEUR N gt Bl u3 EEUR
(58S FARZ0 gt Hubxel BFs 175 1 4 2.98 0.454 512 1 4 2.89 0.566. 363 1 4 2.76 0.566
LA Y BOIYAIB/HEOE/ MY &) 175 1 4 294 0645 512 1 4 274 0773 363 1 4 239 0858
O|RAIM Y EO|M(HYU/QIRERIAYL 5) 175 1 4 2.87 0716 512 1 4 273 0.779 363 1 4 234 0.859
3371 YD BOYAH/SUENTL/ZEN §) 175 1 4 294 0679 512 1 4 278 0752 363 1 4 2.40 0859
EAH B2 B0 (/S UE/HET/0|ET 5) 175 1 4 263 0738 512 1 4 252 0839 363 1 4 220 0855
EABE W SX Y2BOIY(EO0IE/S/SR/4H §) 175 1 4 2.96 0673 512 1 4 295 0.701 363 1 4 2.80 0744
HEnE Y2 8o|Y(H2/ASHE §) 175 1 4 293 0708 512 1 4 2.90 0.724 363 1 4 257 0.806
FAAIML 0|8 Hely 175 1 4 2.76 0773 512 1 4 281 0755 363 1 4 278 0.760
FHERo| B obH 175 1 4 2.99 0592 512 1 4 298 0625 363 1 4 291 0606
DKEZ /s L 0jF 3 0152 9B AlE/MHIA §) 175 1 4 299 0552 512 1 4 2.86 0675 363 1 4 2.60 0779
Ao 9l ¥z S Y Hef 175 1 4 3.07 0468 512 1 4 3.01 0.545 363 1 4 298 0541
RS BN, YT 28 HE 175 1 4 294 0658 512 1 4 296 0649 363 1 4 296 0662
M U 27| Ha|dey 175 1 4 3.10 0578 512 1 4 3.03 0579 363 1 4 3.05 0567
e He 175 1 4 3.05 0494 512 1 4 3.07 0555 363 1 4 314 0532
ol el A 175 1 4 292 0519 512 1 4 3.00 0504 363 1 4 312 0476
S5 FAHEZ| e HEPHQI SR EE HYE, b, 27| =02 HYO| S 5§ Y% A2 LIEE.
SEHS !A4(60~79M)) FAAIE 0| 8HOld, XtEA X HUFHO 25 HE / 27| E@0M0lthE 7|2 FE, o|Rate| AN It =U%S.

2025'3 R FojAR A 2 HO 3| 5HA StECH2| / 2. (2025) 121 7k Fofelo] HYHE FHAZUZE & 2
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wa B SE B t p-value
YA H2BOIYAIB/HYOE/ MY &) 0068 0029 0.100 2374 0018
CIEAIY H28OIY(YH/ARSAL §) 0097 0029 0.145 3304 0.001
3372 RBOIYMNE/SUSARL/BEN §) 0052 0030 0075 1.744 0082
23AY HRBOIY(FH/SAW/ LS/ ) 0040 0022 0060 1817 0070
EAIBY 8 SR H2B0IY(=0IE/Z /SR &) 0.047 0.022 0.061 2166 0.031
HERE YD BOIYH A/ §) 0090 0024 0124 3805 0.000
FRAIY olgHalY 0075 0021 0.102 3562 0.000
FHE2o| 2 obH 0054 0030 0060 1.820 0069
REEHEtm/ae L 0/F 3 0SS 9B AlH/MH|2 §) 0037 0026 0.048 1418 0.156
X9 Al & W MEf 0063 0035 0061 1838 0066
AER BN, YT 28 YE 0046 0025 0054 1.865 0062
Ha YU 27| 2| Ley 0146 0,030 0152 4795 0.000
7oy M -0.021 0034 0021 -0631 0528
o|2ate| 2| 0.066 0031 0.059 2141 0.033
R? 506
Adjust R? 500
F (*p<0.001) 75785+

2025'3 SHEHOfQUE O 2 H O3] 1A SELiZ] / A2 (2025) 12! 7k FHofQlo| HAHIE FAHHEUZE T R

HeZAuEe g9 a9l

: 2t Ay

HEEN=175) EE(N=512) 275 14(N=363)
H
B p-value [ p-value B p-value
YUY B2 BOIYAIT/HYOIE/ 42 §) 0100 0188 0088 0111 0064 0448
EENER =N EVEEENINERS) 0165 0069 0094 0086 0253 0.004
337/ Y2 BOIYAIH/SUSMTL/BEN §) -0.237 0.010 0.167 0.002 0.100 0271
B H2OY(IH/ZAT/AET/0ET §) 0085 0200 0.122 0.006 0067 0332
SABE W 5 W2 BOIY(E0IE/S U/ SK/+H ) 0079 0208 0054 0154 0075 0.176
HERE W BOIY(H2/AIGHE §) 0138 0055 0.143 0.001 0096 0117
FAAIM 0|8 HolY 0243 0.000 0076 0057 0039 0494
FHcRo By ObH 0043 0557 0018 0708 0.134 0.036
REEH(Etm/EE L 01F 3 0SS 2B A /MU~ §) 0.356 0.000 -0.046 0310 0057 0392
Xjoh W a5 Y M 0076 0354 0171 0.000 0072 0229
AER HH, WFEH| 28 HE 0.151 0.029 0012 0.766 0.126 0.027
(R IR 0111 0118 0173 0.000 0.184 0.001
7o e 0076 0301 0013 0763 -0.040 0.541
o2 atel A 0074 0237 0034 0368 0042 0479
R 580 580 432
Adjust R? 543 568 409
F (*p<0.001) 15.768* 49.037* 18.895*

-
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