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Pattern of hospitalized-stroke patients in ASEAN countries an ASNA stroke
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Abstrak

Untuk lebih memahami gambaran karakteristik, waktu tiba, pola klinis, faktor risiko, jenis stroke, lama rawat, dan status keluaran
dari pasien stroke akut di negara-negara ASEAN maka ASNA ( Perhimpunan Neurologi ASEAN) membentuk komisi khusus Stroke
pada tahun 1996 dan laporan ini merupakan hasil Penelitian Epidemiologi Stroke ASNA yang pertama dengan protokol yang sama
Penelitian studi berbasis hospital secara prospektif di tujuh negara ASEAN yaitu Brunei (n=53), Indonesia (n=2065), Malaysia
(n=300), Filipina (n=545), Singapura (n=232), Thailand (n=244), dan Vietnam (n=284) dengan melibatkan para spesialis neurologi
selama periode Oktober 1996 sampai Maret 1997. Dari 3723 penderita stroke yang diteliti (55% pria dan 45% wanita), usia rerata
adalah 59,0 + 13,8 tahun, 16% pasien lebih muda dari 45 tahun dan 37% pasien lebih tua dari 65 tahun. Tidak ada perbedaan
bermakna dari usia onset penderita stroke tersebut kecuali di Vietnam (lebih muda) dan Singapura (lebih tua). Distribusi jenis
kelamin memperlihatkan prevalensi yang sedikit lebih tinggi pada wanita di Singapura dan pada usia > 64 tahun. Waktu tiba rerata
adalah 41,5 + 87,0 jam, 19% pasien masuk dalam 3 jam, dan 66% lebih dari 6 jam (terlambat) terutama di Malaysia dan Singapura
(80% dan 77%). Gangguan motorik merupakan gejala klinis yang paling menonjol pada semua negara dan bising karotis paling
sedikit dijumpai (1 %). Hipertensi adalah faktor risiko tertinggi pada semua negara (68%), ditkuti TIA (35%), merokok, diabetes
melitus, penyakit koroner dan hiperkolesterolemia. Sken tomografik dilakukan pada 76% pasien. Klasifikasi diagnostik terdiri dari
non lakuner anterior (32%), lakuner (14%), hemoragik (26%). Lama rawat rerata 11,4 + 11,8 hari. Sebagian besar membaik pada
saat keluar rumah sakit dan kematian terjadi pada 22 % penderita, tertinggi di Thailand (45%) dan terendah di Brunei (8%). Data
stroke yang diteliti menunjukkan pola stroke yang terbaru di tujuh negara ASEAN dan data ini sangat penting bagi pembuat kebijakan
di negara-negara ini dan untuk dasar penelitian bersama di masa mendatang. (Med J Indones 2001; 10: 48-56)

Abstract

To better understanding the demographic characteristics, admission time, clinical pattern, risk factors, stroke type, length of stay, and
discharge outcome of hospitalized acute stroke patients in ASEAN member countries, ASEAN Neurological Association (ASNA)
Jformed a Standing Committee for Stroke in 1996 and this is the first ASNA Stroke Epidemiological Study using the same stroke
protocol. This prospective hospital based study was conducted in seven ASEAN countries (Brunei, Indonesia, Malaysia, Philippines,
Singapore, Thailand, and Vietnam) by participating neurologists from October 1996 to March 1997. Of the 3723 consecutive
hospitalized stroke patients (2030 males and 1660 females) from 44 participating hospitals in this study ie Brunei (n=53), Indonesia
(n=2065), Malaysia (n=300), Philippines (n=545),Singapore (n=232), Thailand (n=244) and Vietnam (n=284), the mean age was 59.0
+ 13,8 years 16 % of patients were younger than 45 years and 37 % of patients were older than 65 years. There were no significant
differences in age at onset among stroke subjects except in Vietnam (younger) and Singapore (older).The sex distribution showed a
slight higher prevalence of women in Singapore and in the age group > 64 years. The mean admission time was 41.5 + 87.0 hours,
19% of patients were admitted within 3 hours, 29% within 6 hours and 66% more than 6 hours (delayed admission) especially in
Malaysia and Singapore (80% and 77% respectively). Motor disability was the most prevalent clinical feature in all countries and
carotid bruit was the rarest (1%).Hypertension was the most common risk factor (68%) in all countries, followed by TIA (35%),
smoking, diabetes mellitus, ischaemic heart disease and hypercholesterolemia. CT scan was performed on 76 % of subjects. The
diagnostic classification was non lacunar anterior circulation (32%), lacunar infarction (14%), hemorrhagic stroke (26%), SAH (4%).
Mean length of stay was 11.4 + 11.8 days. Most of the patients discharged from the hospital were alive improved (57%) and mean
death rate was 22 %, highest in Thailand (45%) and lowest in Brunei (8%). This hospital based stroke data showed the recent
characteristics of stroke pattern in seven ASEAN member countries and it will be very important data for health policy maker in these
countries and for further cooperative researches in the future. (Med J Indones 2001; 10: 48-56)
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Seven members of neurological association in ASEAN
Countries consist of Brunei, Malaysia, Indonesia,
Philippines, Singapore, Thailand and Vietnam had
founded ASEAN Neurological Association (ASNA) in
1995. One of the programs of the organization was to
conduct cooperative epidemiological studies in seven
ASEAN Countries. A Standing Committee For Stroke
was formed in Jakarta in July 1996 and the first project
was to conduct a stroke epidemiological study in
ASEAN member countries. The aim of this hospital
based study was to investigate the demographic
characteristics, stroke types, clinical features, risk
factors, and discharge status of the hospitalized stroke
patients admitted from October 1996 to March 1997,
using the uniform protocol. This is the first cooperative
study done in the region.

METHODS

A stroke protocol were designed and distributed to all
participating hospitals by representative neurologists
of each countries. Over six month period from
October 1996 to March 1997, all consecutive acute
stroke patients admitted to the participating hospitals
were included in the study. .

Stroke is defined as “rapidly developing signs of focal
disturbances of cerebral functions, leading to death or
disability, lasting longer than 24 hours, with no
apparent cause other than vascular (WHO,1989).

Demographic data, clinical features, risk factors, brain
CT scan data, classification of stroke and hospital
discharge status were collected prospectively. These
data were stored in a prepared floppy diskette. Analysis
were made using SPSS for Window 9.0 packages.

RESULTS
Demographic characteristics

Totally, 3723 stroke patients from 44 hospitals were
participated in this study, consisted of 53 patients from
Brunei (one hospital), 300 patients from Malaysia
(two hospitals), 2065 patients from Indonesia (28
hospitals), 545 patients from Philippines (eight
hospitals), 232 patients from Singapore (two
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hospitals), 244 patients from Thailand (two hospital),
284 patients from Vietnam (one hospital), the patients
consisted of 2030 males, 1660 females and 33 (1%)
sexes were not reported. The age of patients ranged
from 4 to 95 years (59.0 + 13.8 years old). As many
as 579 patients (16 %; 340 males and 239 females)
were younger than 45 years, whereas 1355 patients
(37 %, 655 males and 700 females) were older than
64 years. No significant differences in the onset of
stroke was noted, except that patients in Vietnam
who were younger and patients in Singapore who
were older than those from other countries. The sex
distribution of stroke patients showed a slight higher
prevalence of women in Singapore and in the age
group more than 64 years. The distribution of age and
sex of the patients in these countries was shown in
Table 1.

Table 1. Distribution of stroke subjects in the
participating country

Country no. of patient no. of

hospital
Brunet 53 1
Malaysia 300 2
Indonesia 2065 28
Philippines 545 8
Singapore 232 2
Thailand 244 2
Vietnam 284 1
total 3723 44

Admission time

Of 3723 patients in this study, 165 patients (4.4 %)
were excluded from the admission time analysis
because of lack of information about the hour of onset
of symptoms. The mean time between onset of
symptoms and hospital arrival was 41.5 hours (SD
87.0 hours; range, 1-968 hours). Cumulatively, 701
(19%) patients were admitted within 3 hours, 1087
(29%) within 6 hours and 2471 (66%) patients more
than 6 hours. A comparison of participating countries
based on admission time is shown in Table 2. The
prevalence of stroke patients with delay admission
(more than 6 hours after the onset) in Malaysia and
Singapore were higher than those from other countries
(80% and 77%, respectively).
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Table 2. Age and Sex Distribution of Hospitalized Stroke Patients in ASEAN Countries.
Age range, Sex Brunei Indonesia ~ Malaysia  Philippines  Singapore Thailand Vietnam Total
year n=53 n=2036 n=300 n=545 n=232 n=242 n=282 n=3690
<45 male S 153 20 57 7 30 68 340
female 2 112 18 30 3 20 54 239
total 7(13) 265(13) 38(13) 87(16) 10(4) 50(20) 122(43)  579(16)
45-64 male 15 601 84 147 54 63 71 1035
female 9 435 44 102 47 47 37 721
total 24(45)  1036(51)  128(42)  249(46) 101(44) 110(46)  108(38)  1756(47)
> 64 male 11 344 72 96 48 49 35 655
female 11 391 62 113 73 33 17 700
total 22(42)  735(36) 134(45)  209(38) 121(52) 82(34) 52(19) 1355(37)
total male 31(59)  1098(54)  176(59)  300(55) 109(47) 142(59)  174(62)  2030(55)
female  22(41) 938(46)  124(41)  245(45) 123(53) 100(41)  108(38)  1660(45)

values are number ( percentage )

Clinical features

Clinical characteristics of hospitalized stroke patients
in different ASEAN countries are listed in Table 4.
Motor disability (89%) was the most frequent clinical
feature seen in seven ASEAN countries, followed by
headache (40%), dysarthria (32%), sensory disability
(29%), vomiting (23%), dysphasia (20%), drowsiness
(20%), coma (16%) and vertigo (12%). Seizure was
found in 294 (8%) of the patients, most frequent in
Vietnamese (12%) and rarest in Singaporean and
Malaysian (2% and 3%, respectively). Carotid bruit
was only found in 51 (1%) patients.

The characteristics and prevalence of the stroke risk
factors in different ASEAN countries are listed in
Table 4. Hypertension was the most frequent risk
factor (68%) found in stroke patients in ASEAN
countries consisted of hypertension treated (35%),
untreated (26%) and diagnosed after admission (7%).
Hypertension were the commonest risk factor,
particularly in patients with stroke in Indonesia
(75%), Philippines (72%) and Singapore (69%).

Approximately one fifth of patients had recurrent
stroke in each country except in Vietnam and
Malaysia (only 7 % and 9%, respectively). Diabetes
mellitus, ischemic heart disease and atrial fibrillation

Table 3. Admission Time of Hospitalized Stroke Patients in ASEAN Countries

admission time  Brunei Indonesia

Malaysia Philippines Singapore Thailand Vietnam Total
range, hour n=52 n=1979 n=300 n=481 n=232 n=242 n=272 n=3558
mean, 51.0 504 264 394 36.8 26.2 12.1 41.5
sd 1104 100.3 35.6 84.8 722 55.6 18.7 87.0
range 1-720 1-968 1-240 1-720 1-720 1-432 1-150 1-968
< 3 hours 9(17) 356(17) 29 (10) 122 (22) 44 (20) 89(37) 52 (18) 701(19)
3-6 hours 6 (11) 211 (10) 29 (10) 64 (12) 6(3) 28(11) 42 (15) 386(10)
> 6 hours 37(70) 1412(69) 242 (80) 295(54) 182 (77) 125(52) 178 (63) 2471(66)

values are number ( percentage )
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Table 4. Clinical Characteristics of Hospitalized Stroke patients in ASEAN Countries
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Characteristics

Brunei Indonesia  Malaysia  Philippines Singapore  Thailand Vietnam Total
male/female 31/22 1108/944  176/124 300/245 109/123 142/100  171/113 2057/1666

(58/42) (54/46) (59/41) (55/45) (47/53) (59/41) (60/40) (55/45)
age, year
-range 24-90 8-95 11-91 12-95 24-93 15-93 4-93 4-95
-mean 61.1 59.3 61.4 59.3 65.6 58.1 48.2 59.0
-sd 13.7 123 14.1 13.9 12.0 15.8 172 13.8
motor disability 48(91) 1852(90) 282(94) 481(88) 183(79) 206(85)  244(86) 3296(89)
sensory disability 12(23) 557(27) 45(15) 274(50) 50(22) 27(11) 130(46) 1095(29)
Visual disorder
(hemianopia) 5(9) 71(4) 1(0.3) 97(18) 18(8) 6(3) 49(17) 247(7)
Dysarthria 13(25) 724(35) 102(34) 211(39) 60(26) 44(18) 19(7) 1173(32)
Dysphasia 19(36) 321(16) 134(45) 137(25) 29(13) 20(8) 85(30) 745(20)
Headache 13(25) 819(40) 84(28) 228(42) 18(8) 79(33) 257(91) 1498(40)
Vomiting 8(15) 459(22) 36(12) 153(28) 28(12) 65(27) 123(43) 872(23)
Vertigo 6(11) 184(9) 28(9) 122(22) 30(13) 15(6) 47(17) 432(12)
Unconscious i
- coma 509) 377(18) 27(9) 50(9) 18(8) 69(29) 48(17) 594(16)
- drowsy 9017 367(18) 8127 131(24) 36(16) 91(38) 43(15) 758(20)
Seizure 6(11) 180(9) 9(3) 35(6) 5(2) 26(11) 33(12) 294(8)
Dysequilibrium 6(11) 78(4) 11(4) 51(9) 47(20) 14(6) 16(6) 223(6)
Carotid bruit 2(4) 7(0.3) 25(8) 4(0.7) 3(1) 1(0.4) 9(3) 51(1)
Carotid stenosis >60% 14(0.7) 4(1) 12(2) 8(3) 38(1)
Cruit + stenosis - 1(0.3) - 1(0.4) - 2(0.1)

values are number ( percentage )

were frequently found in ASEAN stroke patients
except in Vietnam. On the other hand, prior TIA was
the second most frequent risk factor (35%) found in
Vietnam. The habits of smoking and alcohol drinking
were found more often among the stroke patients in
Philippines and Malaysia rather than those from other
countries. The less frequent risk factors in all countries
were congestive heart disease (4%), valvular heart

disease (3.8%) and contraceptive pills (1.2%). Serum
levels of cholesterol as well as hematocrit values did
not differ significantly among from various ASEAN
countries. Serum cholesterol more than 250 mg %
was found in 19 % of patients and hematocrit value
more than 50 volume % was found in 5 % of stroke
patients in ASEAN countries, except in Vietnam.
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Neuroimaging investigation

Of the 3723 stroke patients in this study, CT scan was
performed on 2801 (76%) patients and most of them
showed positive results. Of the patients with an
identified type of stroke, non lacunar anterior
circulation was the most common type (1186 patients
or 32%) found among the patients from all partici-

Table 5. Risk Factors of Hospitalized Stroke Patients in Seven ASEAN Countries

Med J Indones

pating countries (see Table 6). There were 524
patients (14%) with lacunar infarction, particularly in
Singapore (34%). Hemorrhagic strokes were found in
958 patients (26%). Subarachnoid hemorrhage was
only found in 152 patients (4%), particularly highest
in Vietnam and Thailand (up to 12 % and 18%,

respectively).

Risk factors Brunei Indonesia Malaysia Philippines Singapore  Thailand Vietnam  Total
Prior stroke 9(17) 409(20) 26(9) 110(20) 44(19) 45(19) 19(7) 660(18)
Prior TIA 3(6) 73(4) 24(8) 45(8) 8(3) 6(3) 99(35) 260(7)
Hypertension
- untreated 4(8) 689(34) 31(10) 158(29) 16(7) 55(23) 13(5) 966(26)
- treated 20(38) 647(32) 142(47) 214(39) 143(62) 38(16) 87(31)- 1291(35)
- admission 5(9) 182(9) 8(3) 19(4) - 42(17) - 256(7)
- unknown 3(6) 77(4) 1(0.3) 9(2) 2(1) 5(2) - 97(3)
Diabetes Mellitus
- untreated - 106(5) 4(1) 20(4) 4(2) 9(4) - 143(4)
- treated 12(23) 149(7) 74(25) 42(8) 78(34) 21(9) 3(1) 379(10)
- admission 1(2) 100(5) 6(2) 6(1) 3(D 19(8) - 135(4)
- unknown 3(6) 117(6) 1(0.3) 10(2) 1(0.4) 9(4) - 140(4)
Smoking
-recent 12(23) 277(14) 89(30) 193(35) 38(16) 60(25) 32(11) 701(19)
-stopped
<5y 1(2) 87(4) 10(3) 25(5) 4(2) 15(6) 26(9) 168(5)
-5-10y - 33(2) 5(2) 18(3) 1(0.4) 5(2) 2(0.7) 63(2)
> 10y 1(2) 23(1) 9(3) 8(2) 1(0.4) 7(3) 12(4) 61(2)
Contraceptive - 29(1) 2(0.7) 11(2) 2(0.9) 1(0.9) 1(0.4) 46(1.2)
pill
Alcohol 2(4) 28(1) 32(11) 175(32) 7(3) 76(31) 89(31) 409(11)
Atrial fibrillation 5(9) 120(6) 17(6) 36(7) 21(09) 25(10) 1(0.4) 225(6)
Ischemic heart 5(9) 409(20) 56(19) 140(26) 55(24) 29(12) 3 697(19)
disease
Valvular Heart
disease
- Mitral 1(2) 51(3) 8(3) 16(3) 6(3) 23(10) 1(0.4) 106(3)
- Aortic 1(2) 14(1) 1(0.3) 1(0.2) 1(0.4) 1(0.4) 2(0.7) 21(0.6)
- Both 3(2) 5(0.5) - - - - 8(0.2)
Congestive heart 1(2) 71(4) 9(3) 26(5) 11(5) 11(5) 3(1) 129(4)
disease
Serum cholesterol
(mg%)
-mean 220.9 209.4 225.7 214.5 245.8 211.9 no data 2214
-sd 54.6 55.6 49.2 37.5 73.6 58.2 54.8
-range 113-370  50-855 §1-397 161-363 100-688 62-383 50-855
->250 13(25) 338(16) 67(22) 10(14) 60(26) 26(11) 514(19)
Hematocrit
(vol%)
-mean 393 40.2 419 41.1 41.2 38.6 38.7 40.3
-SD 6.5 59 5.1 4.9 5.8 6.7 3.4 5.7
-range 25-53 10-65 19-60 28-52 13-54 13-54 30-48 10-65
-> 50 1(2) 75(4) 14(5) 9(3) 11(5) 10(4) 0(0) 131(5)

Values are number ( percentage )
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Table 6. Type of Stroke among the Hospitalized Stroke Patients, Diagnosed by CT Scan in ASEAN Countries

Total subject  Brunei Indonesia Malaysia Philippines  Singapore  Thailand  Vietnam  Total
n=53 n= 2065 n= 300 n= 545 n=232 n= 244 n= 284 n= 3723
no.of CT
done
-positive 41(77) 1102(54) 294(98) 451(83) 196(85) 181(75) 250(88) 2515(68)
-negative 9(17) 167(8) 2(0.7) 40(7) 28(12) 33(14) 7(3) 286(8)
Lacunar 9(17) 241(12) 70(23) 90(17) 79(34) 18(7) 17(6) 524(14)
non lac ant 24(45) 555(27) 131(44) 223(41) 67(29) 68(28) 118(42) 1186(32)
circulation
non lac post 3(6) 86(4) 21(7) 29(5) 19(8) 18(7) 9(3) 185(5)
circulation
SAH 2(4) 29(1) 9(3) 26(5) 6(3) 28(12) 52(18) 152(4)
lobar 2(4) 180(9) 43(14) 66(12) 5(2) 219 40(14) 357(10)
hemorraghe
ganglionic 8(15) 146(7) 23(8) 64(12) 24(10) 59(24) 26(9) 350(9)
hemorraghe
brainstem 34(2) 2(0.7) 9(2) 4(2) 4(2) 3(1) 63(2)
hemorraghe
cerebellum 2(4) 18(1) 1(0.3) 6(1) 4(2) 4(2) 3 36(1)
hemorraghe
unknown 3(6) 796(39) 4(3) 54(9) 8(3) 30(12) 27(10) 922(24)
(no CT)
values are number ( percentage )
Table 7. Hospital Discharge Status of Stroke Patients in ASEAN Countries
Brunei Indonesia Malaysia Philippines Singapore Thailand Vietnam Total
n=53 n=2065 n=300 n=545 n=232 n=244 N=284 n=3723
alive, 1(2) 182(9) 31(10) 71(13) 41(18) 19(8) 10(4) 355(10)
unchanged
alive, improved  46(88) 1171(57) 136(45) 373(68) 117(50) 102(42) 176(62) 2121(57)
alive, worsened - 33(2) 34(11) 12(2) 5(2) 1¢0.4) 34(12) 119(3)
dead 4(8) 479(23) 87(29) 68(13) 31(13) 108(45) 31(11) 808(22)
alive, status not 88(4) 12(4) 8(1.5) 36(16) 10(4) 14(5) 168(5)
recorded
1(2) 104(5) 1(0.3) 13(2) 2(0.9) 2(0.8) 17(6) 137(4)
unknown
values are number (percentage)
Table 8. Length of Hospital Stay of Stroke Patients in ASEAN Countries
Length of Brunei Indonesia Malaysia  Philippines  Singapore  Thailand Vietnam  Total
hospital stay n=53 n=2065 n=300 n=545 n=232 n=244 n=284 n=3723
(day)
Mean 19.1 10.9 8.9 8.2 16.6 17.5 13.1 1.4
SD 18.6 9.6 7.3 9.6 20.8 19.0 9.2 11.8
Range 1-99

Values are mean days ( standard of deviation )

53
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Outcome

Of 3723 patients admitted to the hospitals in seven
ASEAN countries, 2121 patients (57%) were alive-
improved after hospital discharge and worsening
strokes were found only in 168 (3%) of patients. In-
hospital case fatality rates of all countries were 22 %.
Thailand had a higher case fatality rate (45%) than the
other countries (8-29%) (Table 7).

Length of hospital stay

The length of hospital stay of 3723 stroke patients
was 11.4 £ 11.8 days (range, | to 99 days). Mean of
length of stay also varied by type of stroke and
discharge status. Patients with ischemic stroke were
hospitalized on average 9.4 days for lacunar
infarction, 11.8 days for non lacunar anterior
circulation and 13.9 days for posterior circulation,
and 15 days for hemorrhagic stroke. Among the
surviving stroke patients, the mean of length of stay
was ranging from 9.1 to 17.6 days. The length of stay
of the fatal stroke patients was 6.2 days, it was longest
in Singapore (16.4 days) .Most of the patients (85.9
%) were hospitalized for 1-3 weeks.

DISCUSSION

Several important informations emerged from stroke
patients hospitalized in ASEAN region which as
occupied by one fifth of world population. It has
always been questioned whether there would were be
a specific clinical picture or risk factor of stroke in
this region caused by the differences of culture, food
habit, environtmental condition and may be genetic
constituents."

The demographic characteristics in this study showed
that, there were no differences exist compared those
reported in the western population.™* Some clinical
factors were also studied prospectively. These
informations were important because of the impact on
the stroke services in the community, either on
prevention or on treatment after discharge from the
hospital. The duration from the onset to the hospital
admission is important because this reflects, in part,
the awareness of the community on the important of
early treatment of stroke. This study showed that one
third of patients admitted to hospital in early stage
(less than 6 hour). The most frequent of early
admission was found among the stroke patients in
Thailand (48%). Delayed admissions were seen in
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66% and 19 % more than 24 hours. The longest
admission in this study was 968 hours (found in a
patients in Indonesia). The reason of delayed
admission  were, because prior the hospital
adminission they looked for the traditional medicine
or treated by traditional doctor. **¢79

Nowadays, the treatment for thrombolysis with r-tPA
is preferred if the hospital admission less than 3 hours
after onset. In this study, stroke patients with
admission time less than 3 hours were only 10% (in
Malaysia) to 37 % (in Thailand). Great effort should
be done through public education by the medical
community, to rise the prevalence of patients with
hospital admission less than 3 hours. In addition, early
admission of the patients to stroke units for
neurorestorative has proved will improve the outcome
of stroke patients, regardless of pharmacological
treatment given.

The clinical features of our stroke patients showed
that most of them were suffered from motor disability
(89%) and sensory symptoms (30%). Disabilities that
would be expected to be the problems in rehabilitation
were hemianopia (6,6 %) and dysphasia (20 %).
These clinical features, hemisensory symptoms,
dysphasia and hemianopia are major symptoms asso-
ciated with difficult rehabilitation, since better rehabi-

litation services for stroke victim is mandatory.
9,10,11,12,13,14

It is interesting that in this study only 1.4% of our
patients had carotid bruit which is easily detected by
simple stethoscope. Confirmation of the degree of
carotid stenosis should be confirmed by Transcranial
Doppler studies or four vessels angiogram were only
performed in a few hospital in ASEAN countries,
especially in provincial hospital in Malaysia, Indonesia,
Philippines, Thailand, and Vietnam.

Risk factors for stroke in ASEAN Countries are not
different from those in the developed countries (Table
5). Hypertension was found in 67.5%, prior stroke/
TIA in 26.1%, diabetes mellitus in 17.6%, smoking in
18.8%. Small proportion of the patients had risk factor
for cerebral emboli from valvular heart disease (3.6%)
and coronary heart disease (3.5%). Cholesterol level
was found abnormal in 19 % of cases. It is interesting
that, although our primary food consumption were
high carbohydrate (rice), the number of stroke patients

with diabetes mellitus were low (less than 20 %).
15,16,17,18,19
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In regard to stroke diagnosis, differentiation were
based on CT scan findings. We divided lacunar stroke
into anterior and posterior circulation based on CT
scan and clinical findings (Table 6). Lacunar
infarctions were found in 14 % of cases, non lacunar
anterior circulation stroke in 32 %, and posterior
circulation stroke in only 5 %. A total of 22 % of
cases were hemorrhagic stroke, consisted of 9.6 lobar
hemorrhage, and 3.4% ganglionic hemorrhage.
Brainstem and cerebellum hemorrhage were seen in
1.7 % and 1 %, respectively. SAH were diagnosed in

4.1 % of cases. These data did not differ from other
countries, 21:22:23:24.25.26.27.28

In this study the hospital discharge status and length of
stay of the patients (Table 7). In Asean countries we
found that 57% of the stroke patients were alive and
improved, 9.5 % alive-unchanged and 3.2 % alive
worsened. Mortality among the stroke patients were
22%. Mortality in cerebral hemorrhage was 38.3%
while in ischemic stroke was 28.9%.27031-32333433:36037
The. prevalence of alive improved patients among
those with cerebral hemorrhage (20.9%) was lower
than those with ischemic stroke.

In conclusion, this hospital based stroke data showed
the recent characteristics of stroke pattern in seven
ASEAN member countries and it will be very
important data for health policy maker in these
countries and for further cooperative researches in the
future.
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