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troke is a major health problem in Korea. It is the second leading cause of death, and many

stroke survivors are permanently disabled. Despite the high economic and social burden of
stroke, little is known about utilization of health care services for sufficiently long follow-up periods.
This study assessed nationwide patterns of hospitalization for inpatients with stroke from 2000 to
2010, using national health insurance claim data. Overall, during these 10 years, the number of
stroke hospitalizations grew by a compound annual growth rate of 6.4%, and health care expendi-
tures showed continued growth at a faster rate of 13.2%. These growth trends were also consistent
in different types of hospitals as well as different stroke subtypes. However, the utilization patterns of
inpatient services were different across hospital types, especially in lengths of hospital stay (LOS),
health care expenditures, and proportions of stroke subtypes. Concerning the proportion of patients
in different types of hospitals, there were sharp increases in the use of long-term care hospitals from
5% to 20% of all stroke patients while the proportion has decreased from 49% to 39% in general
hospitals. The LOS was also different across hospital types: The longest average LOS of 49 days
was shown in long-term care hospitals, while the tertiary hospitals showed the shortest LOS of 15. In
conclusion, despite a continuing decline in stroke mortality due to improved survival, the burden of
disease due to stroke is increasing. To manage this issue, monitoring the trends of health care ex-
penditures in detail, as well as the incidence and mortality rates, would be useful. These efforts will
result in understanding the factors contributing to the increasing burden and in identifying the efficient
and effective utilization of limited health care resources.
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Figure 1. Utilization of inpatient services and age distribution by stroke type (unit: year). TIA,
transient ischemic attack; SAH, subarachnoid hemorrhage; ICH, intracerebral hem-

orrhage.
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Table 2. Proportion of stroke type for inpatients by hospital level

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Tertiary hospital
Infarction 573 59.1 60.0 61.2 62.1 62.7 64.1 64.0 64.5 63.5 615
ICH 22.2 20.9 19.5 20.1 18.0 177 16.4 15.9 15.6 15.6 16.8
SAH 14.0 13.6 12.9 11.8 11.9 1.1 11.0 10.7 10.2 1.0 11.3
TIA 6.5 6.5 76 6.9 8.1 8.6 8.5 94 9.7 9.9 10.4
General hospital
Infarction 62.7 63.0 64.5 66.8 68.3 69.0 69.6 69.1 69.5 68.7 67.1
ICH 23.7 23.1 21.7 20.8 19.1 18.1 17.3 16.3 15.7 15.4 16.8
SAH 6.2 5.8 5.6 5.1 5.4 5.3 5.1 5.1 5.2 5.2 5.6
TIA 75 8.2 8.3 73 72 77 8.1 9.5 9.6 10.7 10.6
Hospital
Infarction 64.5 65.2 66.5 68.1 68.9 70.3 72.3 72.9 71.0 70.6 69.9
ICH 19.5 18.7 18.7 177 16.6 15.5 14.1 13.2 14.4 13.6 15.4
SAH 2.8 25 2.5 1.9 2.1 1.9 1.7 1.9 2.1 2.5 2.7
TIA 13.2 13.7 12.3 12.3 12.5 12.3 12.0 121 12.5 13.4 12.0
Long-term care
hospital
Infarction 85.8 88.5 81.2 81.6 80.7 814 79.6 80.9 81.0 79.4 78.5
ICH 12.9 10.3 15.1 14.0 14.3 14.4 16.2 15.1 15.4 173 18.3
SAH 0.2 0.6 1.4 1.7 1.3 14 1.9 2.0 2.2 2.3 2.6
TIA 1.1 0.6 2.2 2.7 3.7 2.8 2.3 2.0 1.3 1.0 0.7
Clinic
Infarction 4.7 72.3 69.6 68.6 75.5 74.4 72.4 715 72.2 72.5 72.2
ICH 1.5 10.8 12.2 12.3 9.3 9.3 10.6 8.6 9.5 9.3 9.8
SAH 1.3 1.3 1.2 14 1.4 1.6 1.9 2.0 2.6 2.4 3.2
TIA 12.5 15.6 171 178 13.9 14.7 15.1 18.0 15.8 15.7 14.8

Values are presented as percent.
ICH, intracerebral hemorrhage; SAH, subarachnoid hemorrhage; TIA, transient ischemic attack.
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Table 3. Mean of length of stay, cost per admission and daily cost of stroke inpatients

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

LOS (mean, 173,9 183,10 19.0,10 196,10 205,610 219,11 231,11 250,12 272,14 252,13 255,13
median; day)
Infarction 15.9 172 179 18.6 19.5 21.3 226 24.9 273 25.0 25.7
ICH 23.1 24.6 26.0 26.6 29.1 30.4 319 33.7 36.3 35.1 33.2
SAH 234 235 23.6 24.5 24.4 255 26.2 28.0 299 28.4 26.9
TIA 72 76 76 78 8.2 8.6 8.8 9.0 9.5 8.8 8.5
Tertiary hospital 170 16.8 16.4 16.1 16.2 16.2 15.9 15.4 16.2 15.1 14.9
General hospital 173 18.4 18.5 19.0 19.2 19.6 19.8 19.8 21.0 19.1 18.1
Hospital 17.3 19.2 212 218 23.7 24.8 254 25.7 304 28.6 275
Long-term care 372 39.9 40.2 44.3 43.8 476 50.8 51.1 51.0 48.2 49.3
hospital
Clinic 12.6 135 16.8 172 19.4 20.9 226 24.2 24.8 214 19.9
Cost per 2,0105, 21294, 2,0670, 21571, 2,280.0, 25452, 29055, 32270, 3,7141, 35111, 3,654.0,
admission 934.6 989.1 9658 10489 1,1136 14065 16483 181562 20055 19168 2,034.8
(mean, median;
1,000 KRW)
Infarction 1,458.1 15635 15314 1,632.1 1,7419 20485 24066 27136 3,12230 2,9482 3,066.3
ICH 3,0387 33239 32668 33873 3,722.7 40444 45393 50844 581670 55353 5,440.0
SAH 5204.0 56264 57154 6,0933 6,348.6 6906.1 77536 8,626.8 10,163.10 9,429.8  9,540.1
TIA 512.1 559.6 546.9 576.1 638.7 765.6 930.1 1,041.1  1,191.00 1,133.4 1,191.3

Tertiary hospital ~ 2,7076  2,879.1  2,7884 2,8569.2 3,001.0 34181 39027 42140 499160 4,695.7 4,938.6
General hospital ~ 1,981.6  2,146.7 2,086.2 2,1672 22788 25712 29309 3266.6 3,863.90 3569.3 3,6474

Hospital 12044 1315 1,3645 14440 15927 17320 19583 21805 2,686.50 2,649.8 2,629.3
Longtermcare  1,993.0 19730 17745 20564 22473 25122 30577 33349 331520 372564 3,546.2
hospital
Clinic 5170 5604 6064 6374 7270 8214 1,082.80 1453.80 1560.90 1,34720 1,306.40

Daily cost 1386, 142.8, 1371, 1403, 1442, 1644, 1862, 1948, 1987 2035 2111,

gffo%agkrg\fj\%'a”' 98.0 1006 966  101.0 1043 1212 1380 1418 1400 1440 1446
Infarction 141 1167 1124 1162  119.9 1440 1666 1737 1743 1794  183.1
ICH 1795 1893  180.6 1857 1886 1975 2112 2226 2289 2272 2341
SAH 280.1 3058 309.8 3212 3459 379 4064 4323 4618 4699  492.1
TIA 844 895 896 932 1008 1236 162.6  178.2 1920 1946  209.2

Tertiary hospital 176.5 189.0 1871 195.9 204.1 263.5 305.6 335.4 354.6 362.6 379.0
General hospital 139.5 144.8 140.6 142.3 149.5 172.5 1978 216.3 228.9 233.8 249.2

Hospital 95.0 96.0 89.7 89.9 90.2 96.2 1045  110.1 109.3  13.0  114.9

Long-term care 73.1 62.3 54.8 56.1 61.0 61.2 65.5 68.9 64.7 66.1 70.8
hospital

Clinic 50.6 51.8 48.6 46.9 470 46.7 53.0 60.0 61.3 61.1 63.2

LOS, length of stay; ICH, intracerebral hemorrhage; SAH, subarachnoid hemorrhage; TIA, transient ischemic attack; KRW, Korean won.
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Figure 5. Average total cost of stroke inpatients by hospital level (unit: 1 million Korean won).
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