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=Abstract=

Cerebrovascular disease is one of the leading causes of hospitalization, disability, death and rising
health care cost in Korea. Despite that, much remains unknown about stroke including risk factors,
frequencies of subtypes and time trends. To better understand these, we analized the clinical data of
hospitalized patients with stroke.

Data were collected from patients admitted with stroke or transient ischemic attack (TIA) to Dongsan
Medical Center, Taegu from January 1989 to December 1998. Stroke type was assigned to each subject
based on uniform diagnostic criteria. Cerebral infarction (CI), intracerebral hemorrhage (ICH),
subarachnoid hemorrhage (SAH), TIA and unknown were identified.

The number of patients was 4549 (male 48.9%). Their mean age +SD was 59.2 £13.80 (male 58.9
+12.68, female 60.7 +12.46). Annual age distributions were different (x* value=67.714, p=0.001).
There was a secular trend of decreasing frequencies in the 6th decade but of increasing frequencies
in the age group of more than 69. Stroke types conisted of 1854 Cls (42.5%), 1186 ICHs (27.2%) ,
797 SAHs (18.4%), and 517 TIAs (11.9%). Annual distributions of the frequencies of stroke types
were different (%2 value=141.28, p=0.000). There was a secular trend of decreasing frequencies in ICH.
Although any trends were not significant in CI, there was a significant secular trend of increasing
CI/ICH ratio. The frequencies of CI had a secular increasing trend in the age group of more than 69.
In ICH, the frequencies had an increasing trend in the 7th decade as compared to the 6th decade. There
were no significant annual differences in the frequencies of major risk factors such as hypertension
and diabetes mellitus (DM). The frequencies of hypertension were 43.3 ~57.9% in each year and of
DM was 5.6 ~12.6%. However there were significant secular trends of increasing frequencies of
patients on medical treatment for their hypertension or DM (p=0.000 in hypertension, and p=0.034
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in DM).

There was a trend of increase in the mean age of stroke which might be caused by the increase of

the life expectancy over the past 10 years. Despite of the similar annual frequencies of major risk

factors, the stroke types and the CI subtypes revealed different annual distributions. The improvement

in medical management for hypertension and DM might bring out those results. It was also an

important result that the frequency of ICH was high in the 7th decade in these years, as well as was

still higher than that of the well developed western countries. Genetic, dietary, and environmental

factors may play important roles in this difference. These results should be considered in prevention

of stroke.
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Table 1. Number of patients, age, sex and stroke types

No. of patients

male 2224(48.9%)
female 2325(51.1%)
total 4549
Ages
male 589 + 12.68
female 60.7 + 12.46
total 59.2 + 13.80
Stroke types
Cl 1854 (male 1083, 58.4%)
TIA 517 (male 205, 39.7%)
ICH 1186 (male 545, 46.0%)
SAH 797 (male 231, 35.3%)

Cl : cerebral infarction,

ICH : intracerebral hemorrhage,

TLA : transient ischemic attack,
SAH : subarachnoid hemorrhage.
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Table 2. Annual age distributions of patients”

No of patients(%) in each group of ages

Year <40 40 - 49 50-59 60 - 69 70= Total
89 9(3.6) 39(15.5) 88(34.9) 70(27.8) 46(18.3) 252
90 28(7.2) 61(15.6) 122(31.3) 114(29.2) 65(16.7) 390
91 17(4.5) 39(10.3) 105(27.9) 138(36.6) 78(20.7) 377
92 22(4.8) 46(10.1) 141(31.1) 130(28.6) 115(25.3) 454
93 23(5.5) 52(12.5) 126(30.3) 130(31.3) 85(20.4) 416
94 24(6.7) 34(9.5) 118(32.9) 109(30.4) 74(20.6) 359
95 33(7.6) 48(11.1) 114(26.3) 140(32.3) 98(22.6) 433
96 33(6.5) 54(10.6) 136(26.8) 153(30.1) 132(26.0) 508
97 34(5.7) 79(13.3) 155(26.1) 180(30.3) 146(24.6) 594
98 52(6.8) 103(13.4) 172(22.5) 255(33.3) 184(24.0) 766

Total 275(6.0) 555(12.2) 1277(28.1) 1419(31.2) 1023(22.5) 4549

*x* value = 67.714, p = 0.001.

Table 3. Annual distributions of stroke types*

No of patients(%) in each stroke type

Year Cl TIA ICH SAH CUICH  Total
89 93(37.8) 26(10.6) 79(32.1) 48(19.5) 1.18 246
90 114(30.9) 23(6.2) 123(33.3) 109(29.5) 0.89 369
91 156(45.1) 30( 8.7) 112(32.4) 48(13.9) 1.39 346
92 179(42.4) 54(12.8) 123(29.1) 66(15.6) 1.46 422
93 145(36.8) 52(13.2) 113(28.7) 84(21.3) 1.28 394
94 69(49.3) 55(16.0) 91(26.5) 28(8.2) 1.86 343
95 161(38.6) 53(12.7) 112(26.9) 91(21.8) 1.43 417
96 222(44.7) 58(11.7) 131(26.4) 86(17.3) 1.69 497
97 258(44.4) 53(9.1) 149(25.6) 121(20.8) 1.73 581
98 358(47.9) 114(15.3) 154(20.6) 121(16.2) 2.23 747

Total  1855(42.5) 518(11.9) 1187(27.2) 802(18.4) 1.56 4362

= x? value = 141.28, p = 0.000.
CI : cerebral infarction, TIA : transient ischemic attack,
ICH : intracerebral hemorrhage, SAH : subarachnoid hemorrhage.
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Table 4. Mean ages in each stroke type

Mean age(SD)

Year Cl TIA ICH* SAH Total

89(n=245) 60.7(10.61) 59.7( 8.30) 56.8(11.56) 56.3(10.93) 58.5(10.90)
90(n=366) 62.4(11.73) 56.3(14.59) 55.6(14.42) 53.8(11.76) 57.2(13.31)
91(n=343) 63.3(10.83) 62.3( 8.41) 58.5(13.16) 53.2(10.16) 60.3(11.88)
92(n=415) 61.6(11.89) 63.1(9.57) 61.8(12.23) 57.0(12.07) 61.1(11.86)
93(n=380) 61.4(11.80) 61.9(9.34) 58.8(14.14) 54.9(11.93) 59.3(12.50)
94(n=339) 61.2(12.88) 62.7( 8.72) 55.4(11.69) 57.3(11.17) 59.6(12.14)
95(n=416) 63.2(12.04) 62.1( 8.84) 56.1(14.47) 56.7(12.02) 59.8(12.79)
96(n=493) 63.7(11.97) 61.3(11.96) 59.7(12.12) 54.8(12.70) 60.8(12.51)
97(n=579) 63.2(11.9h) 62.9(13.12) 58.5(12.81) 55.1(11.58) 60.3(12.60)
98(n=747) 62.6(13.05) 62.6(10.70) 56.7(15.38) 54.5(12.89) 60.1(13.62)

Total 62.5(12.10) 62.0(10.51) 57.9(13.47) 55.2(11.92) 59.8(12.62)
* ANOVA test F value = 2.712, p = 0.004.
CI : cerebral infarction, TIA : transient ischemic attack,
ICH : intracerebral hemorrhage, SAH : subarachnoid hemorrhage.

Table 5. Frequencies(%) of cerebral infarction within age groups in each year

Age group

Year <40 40 - 49 50-59 60 - 69 70<
89(n=92) 33 12.0 25.0 40.2 19.6
90(n=111) 2.7 6.3 28.8 36.0 26.1
91(n=153) 33 8.5 21.6 35.9 30.7
92(n=173) 2.9 8.7 30.6 31.2 26.6
93(n=142) 35 10.6 30.3 33.1 225
94(n=168) 6.5 6.5 27.4 333 26.2
95(n=161) 5.0 8.1 20.5 323 342
96(n=222) 3.6 8.1 20.7 338 33.8
97(n=257) 3.1 8.6 23.7 327 31.9

98(n=357) 3.9 10.6 21.6 31.9 31.9
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Table 6. Frequencies(%) of patients with intracerebral hemorrhage within age groups
in each year

Age group

Year <40 40 - 49 50-59 60 - 69 70 =
89(n="79) 5.1 21.5 34.2 232 19.0
90(n=122) 9.8 1.5 2.8 32.8 13.1
91 (n=112) 7.1 10.7 9.5 33.9 18.8
92(n=122) 4.9 8.2 32.8 23.0 311
93(n=107) 6.5 12.1 28.0 31.8 215
94(n=91) 11.0 14.3 40.7 220 12.1
95(n=111) 11.7 9.9 35.1 27.0 16.2
96(n=130) 6.2 12.3 300 28.5 23.1
97(n=149) 8.7 12.1 26.2 329 20.1
98(n=151) 9.9 17.9 332 29.8 19.2

Table 7. Frequencies(%) of risk factors in each year

Year PHS HTN DM HD SM TC LDL TG
39 19.2 49.0 5.6 10.2 39.5 26.1 46.1 17.4
90 17.6 47.4 6.8 6.9 35.4 21.9 459 14.0
91 33.1 53.0 111 17.2 38.8 35.2 56.9 16.5
92 29.5 532 12.6 17.1 28.7 40.8 63.1 21.0
93 32.6 57.9 10.7 10.0 30.5 41.9 63.2 18.6
94 16.9 47.6 10.3 7.9 322 2.6 44.4 21.8
95 14.3 433 12.5 8.5 40.6 49.6 45.8 18.4
96 16.2 48.1 1.3 9.5 38.6 51.4 48.9 21.1
97 19.0 44.7 10.5 10.1 39.1 46.6 53.8 23.0
98 20.6 46.5 11.9 14.0 35.6 43.8 57.1 20.4

PHS : past history of stroke, HTN : hypertension, DM : diabetes mellitus,
HD : heart disease, SM : smoking, TC : total cholesterol,
LDL : low density lipoprotein, TG : triglyceride.
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288 wagle g1 Hlee dxe wet
Table 8. Frequencies of patients on medical treatment for hypertension or diabetes
mellitus (DM)
Year
89 90 9] 92 93 94 95 96 97 98

Hypertension an 26 45 67 76 72 75 109 142 152 224

(%) (27.7) 31.7) (42.9) (36.7) (35.1) (58.1) (64.9) (72.4) (74.1) (70.0)

DM b n 6 5 12

(%)

30

20 15 22 27 33 47

(50.0) (33.3) (41.4) (62.5) (54.1) (55.6) (59.5) (65.9) (73.3) (72.3)

a: x* value = 219.04, p = 0.000.
b : x* value = 18.07, p = 0.034.
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Chen et al, 1992)0]1} €lo] &} (Hung, 1992; Jeng
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Table 9. Proportion of stroke subtypes in Asian countries

S T
FA r=

B4 59.24] 2 Chung et
sEtedct 28y e

City, country Reference No. of Stroke subtypes(%) CI/CH
Patients CI CH SAH ratios
Shibata, Japan Tanaka et al, 1981 415 57.8 23.4 7.5 2.47
Akia. Japan Suzuki et al, 1987 1765 55.9 29.5 14.6 1.89
Hisayama, Japan Ueda et al, 1988 292 71.6 16.8 8.9 4.27
17 hospitals, Korea Chung et al, 1993 3021 48.1 329 18.0 1.46
Six cities, China Liet al, 1985 115 51.0 44.0 2.0 1.16
Beijing, China Chen et al, 1992 2593 56.1 38.5 2.6 1.46
Hong Kong Huang et al, 1990 540 50.0 30.6 3.7 1.64
Hong Kong Kay et al, 1992 777 68.4 271 - 2.52
26 hospitals, Taiwan  Hung et al, 1992 21631 60.9 30.3 4.9 2.01
Taipei, Taiwan Jeng et al, 1998 995 67.9 229 5.0 2.96
Taegu, Korea present study 3844 48.3 30.9 20.9 1.56

CI : cerebral infarction, ICH : intracerebral hemorrhage,

SAH : subarachnoid hemorrhage.



FAHEZ SF 2 -471 -

Table 10. Proportion of stroke subtypes in Caucasian and black populations

Study Reference

CI'CH

ratios

Ethnicity Stroke subtypes(%)

Cl CH SAH

Harvard cooperative(n=694)
Pilot SDB(n=1158)

Mohr et al, 1978

NINCDS SDB(n=1805)
Lehigh Valley(n=2675) Friday et al, 1989

Northern Mangattan(n=1008) Sacco et al, 1991

Luis Vernaza Hospital(n=500) Del Brutto et al, 1993
Anderson et al, 1993

Perth community(n=370)
Framingham(n=688) Wolf, 1994

DSR(n=4549) present study

Kunitz et al, 1984

Foulkes et al, 1988

Caucasian 83.4 10.1 6.5 8.26
Caucasian 58.2 6.0 9.3 9.74

Black 66.3 120 118 5.52
Caucasian 69.6 11.9 149 5.85
Black 74.5 129 107 5.78
Caucasian 89.9 8.9 - 10.10
Black 84.5 133 - 6.35
White 9.0 7.0 1.0 13.14
Hispanic 82.8 11.0 6.2 7.53
Black 86.4  10.6 3.0 8.15
Hispanic 626 374 - 1.67

Caucasian 70.0 2.4 4.9 5.63
Caucasian 65.4 5.1 6.7 12.86

Korean 48.3 309 209 1.56

CI : cerebral infarction, ICH : intracerebral hemorrhage,

SAH : subarachnoid hemorrhage
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