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Stroke is the most common cause of death as single-diseases in South Korea. And it
generates additional medical cost through high incidence of related disabilities and
complications, which would become more important with the rapid aging process in Korean
society. This study was preformed to identify stroke patients’ mortality and its associated factors.
Patients diagnosed as stroke (ICD-10 code 160-163) in 2003 were identified. Their follow-up
mortality rate in 5 years and related factors (stroke type, sex, age, type of first admission
hospital, comorbidity score) were analyzed using national health insurance claim data and
national cause of death statistics. The mortality rate peaked in early days after attack, and
decreased subsequently as the survive time gets longer. The mortality rate was higher in hemor-
rhagic stroke than ischemic stroke, in female than male, with the older age, and with the higher
comorbidity score. It is recommended that the early intervention at general hospital or tertiary
referral hospital should be promoted to decrease the mortality rate in stroke patients, and related
quality assurance programs have to be enforced.
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Table 1. General characteristics of subjects

Hemorrhagic

Ischemic stroke

stroke (%) (%)
Sex Male 9,763 (562.68) 12,794 (54.74)
Female 8,770 (4732) 10,580 (45.26)
Age <40 2,007 (10.83) 719 (3.08)
40-49 3,649 (19.69) 2,297 (9.83)
50-59 4,042 (21.81) 3,910 (16.73)
60-69 4,573 (24.67) 7188 (30.75)
70-79 2,890 (15.59) 6,042 (25.85)
=80 1,372 (740) 3,218 (18.77)
Hospital Tertiary hospital 8,588 (46.34) 8,827 (3776)
General hospital 8,475 (45.73) 11,473 (49.08)
Hospital 1,470 (793) 3,074 (13.15)
C_Or_‘nor— 0 17912 (96.65) 21,371 (91.43)
bidty 4 507 (2.74) 1,508 (6.45)
2 102 (0.55) 489 (2.09)
3 11 (0.06) 6 (0.03)
6= 1 (0.00) 0 (0.00)
Total 18,533 (100.00) 23,374 (100.00)
ololl 3 APl Qo FTARROTE A
Ho| = glelsl 310 22 Charlson’s Index& A}
83to] FHHEge| 715 Fofaldlrt. oln) ERhEgke
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G81.x, G83.0-G83.4, G83.9)2 A3ttt EAIA|
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Table 2. Case fatality rate by the time of death

Hemorrhagic stroke

Ischemic stroke

1day 30days 90 days Tyr 5yr 1day 30days 90 days 1yr 5yr
Sex Male 80 1,802 2,152 2,692 3,662 12 882 1,353 2,275 4,325
(0.81) (18.45) (22.04) (2757) (3750)  (0.09) (6.89) (10.57) (1778) (33.80)
Female 49 1,693 2,107 2,652 3,465 26 858 1,368 2,269 3,897
(0.55)  (19.30) (24.02) (30.23) (39.50) (0.24) (8.10) (12.93) (21.44) (36.83)
Age <40 M 262 291 319 362 0 29 34 46 69
(0.54) (13.05) (14.49) (15.89) (18.03)  (0.00) (4.03) 4.72)  (6.39) (9.59)
40-49 24 624 682 778 935 0 65 84 126 235
(0.65 (17100 (18.69) (21.32) (25.62) (0.00) (2.82) (3.65) (548 (10.23)
50-59 24 631 718 863 1,141 3 149 193 302 569
(0.59) (15.61) (1776) (21.35) (28.22) (0.07)  (3.81)  (4.93) (772)  (14.65)
60-69 25 780 969 1,261 1,799 8 407 576 1,014 2,012
(0.54)  (1705) (21.18)  (2757) (39.33)  (0.11) (5.66) (8.01)  (14.100  (2799)
70-79 17 670 883 1,209 1,752 12 508 872 1,580 2,990
(0.58) (23.18) (30.65) (41.83) (60.62)  (0.19) (8.40) (14.43) (26.15) (49.48)
=80 28 528 716 914 1,138 15 582 962 1,476 2,347
(2.04) (3848 (62.18) (66.61) (82.94) (0.46) (18.08) (29.89) (45.86) (75.03)
Hospital Tertiary hospital 51 1,508 1,792 2,233 2,948 9 617 925 1,502 2,742
(0.59)  (1756) (20.86) (26.00) (34.32)  (0.10) (6.98) (10.47) (1701)  (31.06)
General hospital 59 1,728 2,110 2,640 3,520 22 881 1,376 2,301 4,147
(069 (20.38) (24.89) (31.15)  (4153)  (0.19) (7700  (12.03) (20.11)  (36.25)
Hospital 19 259 357 471 659 7 242 420 741 1,333
(1.29) (1761)  (24.28) (32.04) (44.82) (0.22) (787)  (13.66) (24.10) (43.36)
Combi- 0 123 3,364 4,100 5,151 6,859 36 1,693 2,479 4,129 7451
dity (069 (18.78) (22.89) (28.76) (38.29) (0.17) (745) (1.60) (19.32) (34.87)
score 4 5 101 123 151 205 2 11 184 307 560
(0.99) (19.92) (24.26) (29.39) (40.43) (0.13) (736)  (12.20) (20.36)  (3714)
=2 1 30 36 42 63 0 36 58 108 2N
(0.88) (26.32) (3158) (36.84) (55.26)  (0.00) (727) (M.72)  (21.82) (42.63)
Total 129 3,495 4,259 5,344 7127 38 1,740 2,721 4,544 8,222
(0.69) (18.85) (22.98) (28.83) (38.45) (0.16) (744) (1.64) (19.44)  (35.17)
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Figure 1. Survival curves of hemorrhagic and ischemic stroke.
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Table 3. The results of Cox regression by the time of death

Factor Fégg;ﬁifé?}? Standard error Hazard ratio 95% ClI p-value
1day Gender Male/Female 0.223 0.159 1.251 0.915-1.709 0.160
Age 0.023 0.005 1.024 1.012-1.035 <0.0001
Subtype Hemorrhagic/lschemic 1.663 0.188 5.279 3.645-7645 <0.0001
Hospital Tertiary Reference
General 0.185 0.171 1.204 0.860-1.684 0.279
Hospital 0.602 0.238 1.627 1.145-2.916 0.011
Comorbidity 0 Reference
score 1 0.119 0.387 1127 0.527-2.411 0.757
=2 -0.476 1.004 0.621 0.087-4.444 0.635
30 days Gender Male/Female 0.058 0.028 1.060 1.003-1.121 0.038
Age 0.025 0.001 1.026 1.024-1.028 <0.0001
Subtype Hemorrhagic/Ischemic 1.136 0.030 3.115 2.936-3.305  <0.0001
Hospital Tertiary Reference
General 0.059 0.029 1.062 1.002-1.125 0.041
Hospital -0.104 0.050 0.900 0.816-0.994 0.036
Comorbidity 0 Reference
score 1 -0.011 0.070 0.988 0.861-1.135 0.867
=2 0.135 0.124 1.146 0.898-1.461 0.273
90 days Gender Male/Female 0.059 0.024 1.061 1.011-1.113 0.015
Age 0.035 0.001 1.036 1.034-1.038 <0.0001
Subtype Hemorrhagic/Ischemic 0.971 0.025 2.642 2.514-2.777 <0.0001
Hospital Tertiary Reference
General 0.072 0.025 1.075 1.022-1.130 0.005
Hospital 0.001 0.041 1.001 0.924-1.086 0.972
Comorbidity 0 Reference
score 1 0.017 0.058 1.018 0.907-1.142 0.762
=2 0.139 0.104 1.149 0.998-1.410 0.181
Tyr Gender Male/Female 0.083 0.020 1.087 1.044-1.132 <0.0001
Age 0.043 0.001 1.044 1.042-1.046 <0.0001
Subtype Hemorrhagic/lschemic 0.763 0.020 2.147 2.061-2.236  <0.0001
Hospital Tertiary Reference
General 0.083 0.021 1.087 1.041-1.134 0.000
Hospital 0.063 0.033 1.065 0.997-1.137 0.059
Comorbidity 0 Reference
score 1 0.014 0.048 1.015 0.923-1.115 0.762
=2 0.191 0.082 1.212 1.031-1.424 0.020
5yr Gender Male/Female 0.177 0.016 1.194 1.156-1.233 <0.0001
Age 0.052 0.001 1.054 1.052-1.055 <0.0001
Subtype Hemorrhagic/Ischemic 0.526 0.016 1.693 1.638-1.749 <0.0001
Hospital Tertiary Reference
General 0.095 0.017 1.100 1.063-1.139 <0.0001
Hospital 0.110 0.026 1.117 1.060-1.176 <0.0001
Comorbidity 0
score 1 0.042 0.037 1.044 0.970-1.123 0.250
=2 0.306 0.061 1.359 1.205-1.532 <0.0001
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