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The epidemiology of stroke in ASEAN countries — A review
N Venketasubramanian MMed (Int Med), FAMS (Neurology)
Department of Neurology, Tan Tock Seng Hospital, Singapore

Abstract

Stroke i1s a major health problem in developed countries. It is presently among the top four leading
cause of death in ASEAN countries, with the crude death rate varying from 10.9/100 000 (Thailand)
to 54.2/100 000 (Singapore). There is little data on stroke incidence or prevalence: incidence is 161/
100 000 in Vietnam; prevalence ranges from 415/100 000 (Vietnam) to 690/100 000 (Thailand).
Stroke comprises a large proportion of the clinical workload of most ASEAN neurologists. From 22
to 39% of stroke in ASEAN 1s hemorrhagic. Cardioembolism is an important mechanism among the
young. There are interethnic differences in stroke mortality and subtype. In ASEAN countries, the
frequency of hypertension in the general population ranges from 4 to 20%, while smoking among
males ranges from 33 to 77%. Among stroke patients, the frequency of hypertension ranges from 49
to 72%, smoking 22 to 34%, prior cerebrovascular events 22 to 24%. Stroke carries a high mortality
and morbidity, especially among hemorrhagic stroke. Rehabilitation programs may be useful. More
epidemiologic data is required about stroke in ASEAN; more collaborative studies need to be done.
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INTRODUCTION

Stroke 1s a major cause of mortality and morbidity
in the developed and developing world.'? The
ASEAN nations of Brunei, Indonesia, Malaysia,
Philippines, Singapore, Thailand and Vietnam
are home to about 440 million people, comprising
approximately 7% of the world population. Many
of the ASEAN countries are developing countries
with their own unique patterns of health-related
issues. This paper reviews the published data on
stroke in ASEAN countries, derived from on a
MEDLINE search, and a hand-search of abstracts
in Neurology, Stroke, Cerebrovascular Diseases
and Neurological Journal of Southeast Asia.

STROKE MORTALITY

In developed countries with predominantly white
populations, stroke is the third leading cause of
death, with 10 to 12% of all deaths due to
stroke,’ and a crude death rate (CDR) of 50 to
100 / 100 000.* Since 1950, the mortality from
stroke in industrialised countries has been
declining, by 50% _in some countries®, averaging
up to 7% per annum.® In some countries, the
trend downward has begun to slow.’

Mortality data in ASEAN countries is more
varied. Data from the authoritative South East
Asian Medical Information Centre (SEAMIC)’

1S 1llustrated in Table 1. This shows that stroke
1s among the top 4 leading causes of death in
ASEAN countries since 1992 - number one in
Indonesia, third in the Philippines and Singapore,
and fourth in Brunei, Malaysia and Thailand. It
was lower down the list in some countries as
recently as the late 80s, especially in Thailand
and Brunei where it was 7™ and 8" respectively.
The actual number of deaths annually from
stroke varies from 74 in Brunei to 19, 112 in the
Philippines. The CDR from stroke ranges from
10.9/100 000 in Thailand to 54.2/100 000 in
Singapore.

Trend data suggests slightly rising CDRs in
the Philippines, and no change in Singapore and
Thailand from 1974 to 1993." This trend is seen
in males and females. An earlier report from the
Philippines showed falling rates from 1963 to
1976.* An individual report from Thailand saw
arise from 3.7/100 000 in 1950 to 11.8 in 1983.°
Age and sex-standardised rates were static in
Singapore initially'®, followed by significant
declines'', from 99/100 000 in 1976 to 59/100
000 in 1994.'2 This decline has been attributed
to falling trends in the prevalence of
hypertension, smoking, hyperlipidemia and
obesity in the Singapore population.'"-"?

Inter-racial differences in mortality have been
reported in Singapore, where the Malays have
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TABLE 1: Stroke mortality in ASEAN countries (after SEAMIC)

Country Brunei Indonesia  Malaysia  Philippines  Singapore Thailand

Position among 4 1 4 3* 3 GE*

causes of death

(after 1991)

Position 8 GFE¥ 3 3 3 7

(1989/1990)

Number of 74 358 3,128 19,112 1,701 6,463

deaths annually

Crude death 25 NA 15.9 20.5 54.2 10.9

rate/100 000

Crude death NA NA NA slight no no

rate trends from Increase change change

1974 to 1993

NB ¥
**  Refers to stroke and hypertension
*#*  Refers to cardiovascular diseases
NA Refers to “not available”

the highest mortality compared in Chinese and
Indians.'*'* The reasons for this are uncertain,
but may be related to genetic and racial factors,
risk factor differences, and the differing attitudes
towards seek medical attention after onset of
stroke.'*

STROKE INCIDENCE

The incidence of stroke ranges from 100 to 200/
100 000 in Caucasian populations®; this may rise
to 300 to 500/100 000 in the 45 to 84 year age
group.'® While there is probably little significant
variation in stroke incidence among countries in
Europe, Japan and the United States(US)'®, some
differences have been reported by others."” Trend
data among the few comparable studies show a
fall in stroke incidence in Japan and Rochester,
US.™

Incidence data from ASEAN countries is
scanty. Data from South Vietnam shows an

incidence of 161/100 000, with higher rates in

Refers to diseases of the vascular system excluding heart disease

rural compared to urban areas.'” This may be
related to the higher frequency of untreated or
irregularly treated hypertension, smoking and
alcohol intake in these areas."”

STROKE PREVALENCE

Stroke prevalence data provides the best measure
of the total burden of stroke in any population.
The prevalence in Caucasian populations ranges
from 500 to 600/100 000.*

Data from ASEAN countries is shown in
Table 2. The rates are not too different from
reports from Caucasian populations, as they
range from 415/100 in South Vietnam,'" to 690/
100 000 in Bangkok, Thailand.’

STROKE WORKLOAD FOR NEURO-
LOGISTS

The clinical workload of neurologists was
assessed prospectively in a number of ASEAN
countries. The results are shown in Table 3.

TABLE 2: Prevalence of stroke in ASEAN countries

Country Prevalence/100 000 Reference
Indonesia (Jakarta) 500 20
Thailand (Bangkok) 690 9
Vietnam (South) 415 19
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TABLE 3: Stroke workload of neurologists in ASEAN countries

Country Proportion of workload (%) Type of patients Reference
Indonesia 56.8 Inpatients 21
Malaysia 9.1 Inpatients and outpatients 22
Singapore 54.9 Inpatients 23
17.3 Outpatients 23
Thailand 38.4 Inpatients and outpatients 24
Increasing admission rates for stroke were seen  Indonesia.?’ In a prospective ASEAN-wide

in Singapore® and Thailand.? Stroke comprised
a large proportion of neurological inpatient and
outpatient attendances, compared to practices in
the United Kingdom.” The lower proportion of
stroke seen by Malaysian neurologists may be
related to the small number of neurologists in
Malaysia; many stroke patients may be attended
to by non-neurologists.*

STROKE SUBTYPES AND MECHANISMS

Pooled data from predominantly Caucasian
populations shows that 7% of stroke is due to
subarachnoid hemorrhage, 12% intracerebral
hemorrhage, 73% cerebral infarction, 8% ill-
defined.* Data from ASEAN countries is shown
in Table 4. Generally, the frequency of
hemorrhagic stroke ranges from 26% seen in
Singapore,”” to 39% seen in Surabaya,

collaborative study of 3 200 hospitalised stroke
patients, 22% of all strokes were hemorrhagic.?®

Stroke in Malaysia, when compared to an
Australian population, tended to affect small
vessels (29.3% vs 18.4%), with less
cardioembolism (18.5% vs 25.5%), without
significant differences in intracerebral
hemorrhage or large vessel infarct.?
Cardioembolism and procoagulant states may
be important mechanisms among young stroke
patients in Singapore.”® Among Thais less than
30 years old with ischemic stroke, there was
more cardioembolism when compared to a Dutch
population;* this has been attributed to a higher
frequency of rheumatic heart disease among
Thais. Among a group of 68 children with stroke
in Thailand, many of the 38 ischemic strokes
were cardioembolic; many of the 30 hemorrhagic

TABLE 4: Stroke subtypes in ASEAN countries

Country Type % Mean Number SAH ICH All Lac  Non All III- Reference
male age of Hemorrhages Lac Infarcts defined
patients
(yr) (%) (%) (%) (%) (%) (%) (%)
Indonesia Hospital- 547 NA 4591 09 37.7 38.6 NA NA 564 50 21
(Surabaya) based
Singapore Hospital- 54.7 654 308 1.8 242 26.0 39.0 340 730 0 27
based
Vietnam Community- NA NA 219 NA NA 30.0 NA NA 700 0 19
(South) wide
ASEAN Hospital- NA 599 3195 23 200 223 154 NA NA NA 28
based
NB NA Refers to “not available™
SAH Refers to subarachnoid hemorrhage
ICH Refers to intracerebral hemorrhage
Lac Refers to lacunar infarcts
NonLac  Refers to non-lacunar infarcts
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strokes were due to arteriovenous
malformations.*

Interracial differences in clinical syndromes
have also been reported among the different
ethnic and tribal groups in Indonesia.* In
Singapore, Indians have a lower frequency of
hemorrhagic stroke compared to Chinese and
Malays.* .

The well-known Siriraj Stroke Score has been
shown to have a 89.3% sensitivity for cerebral
hemorrhage, 93.2% sensitivity for cerebral
infarction, and a predictive accuracy of 90.3%.*
It was found to be reliable when applied to an
Indonesian population, but almost a third had an
equivocal result necessitating more definitive
investigations.”® A clinical diagnosis of a lacunar
syndrome has been found to have a 90%
sensitivity and 92% specificity for the diagnosis
of lacunar infarction, with a positive predictive

value of 85% and negative predictive value of
95%."

STROKE RISK FACTORS

A number of community studies have been
performed to evaluate the prevalence of stroke
risk factors in the community. These are shown
in Table 5. From this table, it can be seen that the
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frequency of hypertension, a potent but
modifiable risk factor for stroke, was low in
rural Thailand,* but ranged from 14 to 20%
among other countries. Smoking, another
modifiable stroke risk factor, ranged among
males from 33% in Singapore®® to 77% in rural
Thailand;* almost 6% of females in Jakarta,
Indonesia, smoked.”

A number of stroke risk factor studies among
stroke patients have been reported. This 1s seen
in Table 6. Generally, the frequency of a history
of hypertension is 50 to 70%, smoking 22 to
349%, and previous ftransient ischemic
attacks(TIAs) or strokes 22 to 24%.

OUTCOME AFTER STROKE

The outcome post-stroke has been the subject of
a number of reports.

Among 74 patients in Jakarta, Indonesia,
with intracerebral hemorrhage, 20.3% died
during that admission, all within 3.2 days.®
Mortality was higher if the Glasgow Coma Score
was less than 9, systolic blood pressure exceeded
190 mmHg, brain scan showed midline shift, or
hematoma volume exceeded 60 cc. In the
ASEAN study, overall in-hospital mortality was
21% for all strokes combined.*

TABLE 5: Stroke risk factors in the community in ASEAN countries

Country  Patient type Age Hypertension Diabetes Smoking Hyperlipidemia Obesity Reference
(yr) (%) mellitus (%) (%) (%) (%)
Indonesia Male female 25 - 64 14.9 NA male 59.9 13.4#% NA 20
(Jakarta) female 5.9
Singapore Male female 18 - 69 13.6* 8.6@ male 33.0 19## 5.1+ 38
female 3.0

Thailand Males only 35 - 64 13.0%* 0 8@@ 69.1 29.5# 5.8++ 39
(Urban) 19 8***
Thailand Males only 35 - 64 3.7* NA 77.0 NA O+++ 40
(Rural)
NB NA Refers to “not available™

* Refers to equal to or exceeding 160/95 mmHg

b Refers to exceeding 160 mmHg systolic

Hekk Refers exceeding 95 mmHg diastolic

@ Refers to based on 75g oral glucose loading test

@@ Refers to blood sugar level exceeding 120 mg/dl

it Refers to blood total cholesterol exceeding 6.5 mmol/l (250 mg/dl)

Ht Refers to blood total cholesterol exceeding 6.2 mmol/]

+ Refers to body mass index exceeding 31 kg/m2

- Refers to body mass index exceeding 25 kg/m2

+++ Refers to exceeding 120% of expected body weight for height
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TABLE 6: History of stroke risk factors among stroke patients in ASEAN countries

Country Hypertension Diabetes Smoking Hyperlipidemia Heart Prior Reference
mellitus disease TIA/stroke
(%) (%) (%) (%) (%) (%)

Indonesia CI 49.1 NA NA NA NA NA 21
(Surabaya) ICH 65.6
Singapore 67.8 39.7 22.3 6.3 12.8 22.3 27
Vietnam 55.0 NA 34.0 NA 9.0 12.0% 19
(South)
ASEAN 71.5 18.9 26.5 NA 20.9 23.6 28
NB NA Refers to “not available”

* Refers to TIAs only

Cl Refers to cerebral infarction

ICH Refers to intracerebral hemorrhage

By a month post-stroke, 46% of 35 patients
in Bandung, Indonesia, had died, 11.4% had
moderate disability, 20% had mild disability.*
In Thailand, mortality at 4 weeks post-stroke
was 85% in intracerebral hemorrhage, 37% in
embolism, 19.5% cerebral infarction.’

After rehabilitation in Singapore, 91.9% were
fully or partly independent in selfcare activities.*
Programs for rehabilitation in the community
can be useful, with 84% of those with good and
fair rehabilitation potential achieving increased
independance after 12 weeks of rehabilitation at
home.*

CONCLUSIONS

Reliable epidemiologic data is required for proper
planning and allocation of healthcare resources,
be it for stroke or any other illness. It 1s clear that
good epidemiologic data on many aspects of
stroke is lacking in ASEAN. Inadequate case
ascertainment, incomplete health screening,
inaccurate diagnosis, lack of investigative
equipment and technology and a low level of
stroke awareness among the public may
contribute to varying extents to inaccurate
information about stroke mortality, morbidity,
incidence, prevalence, and stroke subtypes.? This
is the time to embark on ASEAN-wide
collaborative studies to address these
deficiencies. Protocols to those used by the
World Health Organisation® or by MONICA
investigators'® may be appropriate. Community-
based data is more informative than hospital-
based data, especially in countries with a large
rural population that may not come to hospital

for treatment for their stroke. Happily, such
efforts have been started,” and more cooperative
studies can be envisaged.

REFERENCES

1. Murray CJL, Lopez AD. Mortality by cause for
eight regions of the world: Global Burden of Disease
Study. Lancet, 1997; 349:1269-76.

2. Venketasubramanian N. Stroke in developing
countries. In: Current review of cerebrovascular
diseases. Bougasslavsky J and Fisher M (Eds). In
press.

3. Bonita R. Epidemiology of stroke. Lancet, 1992;
339:342-4,

4, Kurtzke JF., Epidemiology of cerebrovascular
disease. In: Cerebrovascular survey report for the
National Institute of Neurological and
Communicative Disorders and Stroke. Revised
1985, McDowell F and Caplan LR (Eds). Whiting
Press, Rochester, MN., 1985; pp 1-20.

5. UemuraK, Pisa Z. Trends in cardiovascular disease
mortality in industrialized countries since 1950,
World Health Stat Q, 1988; 41:155-78,.

6. Thom J. Stroke mortality trends. An international
perspective. Ann Epidemiol, 1993; 3:509-18.

7. South East Asia Medical Information Center. Annual
reports. 1990-1996.

8. Tuomilehto J, Morelos S, Yason J, Guzman SV,
Geizerova H. Trends in cardiovascular diseases
mortality in the Philippines. Int J Epidemiol 1984,
13:168-76.

9. Viriyavejakul A, Stroke in Asia: an epidemiological
consideration. Clin Neuropharmacol 1990;
13(Suppl 3):526-33.

10. Chen AJ. Recent trends in mortality and morbidity
of cardiovascular diseases. Ann Acad Med
Singapore 1980, 9:411-5.

11. Hughes K. Trends in mortality from hypertensive
and cerebrovascular diseases in Singapore, 1959 to
1983. Int J Epidemiol 1987; 16:18-24,

13



Neurol J Southeast Asia

12

13.

14.

15.

16.

17.

18.

19.

24.

26.

27.

28.

29,

30.

14

Venketasubramanian N. Trends in cerebrovascular
disease mortality in Singapore: 1970 to 1994, Int J
Epidemiol 1998; 27:15-9.

Hughes K. Mortality from cardiovascular diseases
in Chinese, Malays and Indians in Singapore, in
comparison with England and Wales, USA and
Japan. Ann Acad Med Singapore 1989; 18:642-5.
Venketasubramanian N. Interethnic differences in
cerebrovascular mortality in Singapore. ]
Neuroimaging 1997; 7:261.

Sudlow CM, Warlow CP. Comparable studies of
the incidence of stroke and its pathological subtypes.
Results of an international collaboration. Stroke
1997; 28:491-9.

Alter M, Zhang ZX, Sobel E, Fisher M, Davanipour
G, Friday G. Standardized incidence ratios of stroke:
a worldwide review. Neuroepidemiol 1986; 5:148-
58.

Malmgren R, Warlow C. Bamford J, Sandercock P.
Geographical and secular trends in stroke incidence.
Lancet 1987; 2:1196-1200.

WHO MONICA Project. Stroke incidence and
mortality correlated to stroke risk factors in the
WHO MONICA Project. An ecological study of 18
populations. Stroke 1997; 28:1367-74.

Le VT, Le TL, Nguyen TH, et al. Stroke in the
south of Vietnam: Hochiminh city, Tien Giang &
Kien Giang provinces - a preliminary epidemiology
survey. Neurol J Southeast Asia 1997; 2:125-6.
Boedhi-Darmojo R, Setianto B, Sutedjo, et al. A
study of baseline risk factors for coronary heart
disease: results of population screening in a
developing country. Rev Epidemiol Sante Publique
1990; 38:487-91.

[slam MS. Stroke in Dr Soetomo General Hospital,
Surabaya (1990-1996). Neurol J Southeast Asia
1997; 2:105.

. Jusoh MR. Profile of neurological practice in

Malaysia. Neurol J Southeast Asia 1996; 1:15-7.

. Lim SH, Tan CH. Spectrum of neurological

disorders in Singapore. Neurol J Southeast Asia
1996; 1:19-26.

Boongird P, Soranastaporn §, Menken M, Vejjajiva
A. Spectrum of neurological diseases in Thailand.
Neurol J Southeast Asia 1996; 1:65-7.

. Stevens D. Neurology in Gloucester: the clinical

workload of an English neurologist. J Neurol
Neurosurg Psychiatry 1989; 52:439-46.

Davis PH, Hachinski V. Epidemiology of
cerebrovascular diseases. In: Neuroepidemiology:
A tribute to Bruce Schoenberg. Anderson DW,
Schoenberg DG (Eds). CRC Press, Boston, 1991;
pp 28-53.

Venketasubramanian N, Sadasivan B, Tan AKY.
Stroke patterns in a Singapore hospital-based stroke
data bank. Cerebrovasc Dis 1994; 4:250.

Misbach J. Epidemiology of stroke in ASEAN
countries. Neurol J Southeast Asia 1997; 2:95-6.
Ng WK, Biard A, Donnan GA, George J, Tan CT.
A comparative study of the clinical stroke patterns
among Asians and Caucasians. Cerebrovasc Dis
1996; 6(Suppl 2):7.

Venketasubramanian N, Sadasivan B, Tan AKY.
Young stroke patients in Singapore. Cerebrovasc

33,

4.

35.

36.

37.

38.

39,

40.

41.

42.

43,

43.

June 1998

Dis 1997; 7(Suppl 4):74.

. Luijckx GIJ, Ukachoke C, Limapichat K, Heuts-

van-Raak EP, Lodder J. Brain infarct causes under
age of fifty: a comparison between an east-Asian
(Thai) and a western (Dutch) hospital series. Clin
Neurol Neurosurg 1993; 95:199-203.
Visudhiphan P, Chiemchanya S,
Wattanasirichaigoon D. Stroke in Thai children:
etiology and outcome. Southeast Asian J Trop Med
Public Health 1996; 27:801-5.

Ali W, Misbach J, Suryamiharja A. Impact of
ethnicity on stroke profile in Indonesia. Neurol J
Southeast Asia 1997; 2:116.

Venketasubramanian N, Sadasivan B, Tan AKY.
Differences in stroke subtypes among major ethnic
groups in Singapore. ] Neuroimaging 1997; 7:262.
Poungvarin N, Viriyavejakul A, Komontri C. Sirira]
stroke score and validation study to distinguish
supratentorial hemorrhage from infarction. BMJ
1991; 302:1565-7.

Sockardi H, Gunawan D. The accuracy of the
Siriraj stroke score versus clinical diagnosis. Neurol
J Southeast Asia 1997; 2:121.

Le VT. Lacunar infarction. Neurol J Southeast Asia
1997; 2:105-6.

Ministry of Health, Singapore. National Health
Survey, 1992.

Poungvarin N, Kanluan T, Chawalitnithikul U.
Risk factors for cerebrovascular disease in urban
community of Thailand. J Med Assoc Thai 1990;
73:653-7.

Chongsuvivatwong V, Finetti J, Takakkanonta K,
Thongkachorn S, Lawantrakul J. Prevalences of
some cardiovascular risk factors in a rural
community in southern Thailand. J Med Assoc
Thai 1989; 72:172-8.

Ratnasari LS, Misbach J, Suryamiharja A. Factors
affecting mortality of patients with intracranial
hemorrhage: a preliminary study. Neurol J Southeast
Asia 1997; 2:106.

Wibisono Y, Nurimaba N. Barthel index and
Canadian score in elderly stroke patient in Bandung,
Indonesia. Neurol J Southeast Asia 1997: 2:121-2.
Tan ES. Stroke rehabilitation — Singapore
experience. Ann Acad Med Singapore 1983; 12:373-
6.

Ray R, Nair A. The elderly reach independence
through a community stroke rehabilitation program.
Ann Acad Med Singapore 1991; 20:314-23,
World Health Organization. Research protocol for
measuring prevalence of neurological disorders in
developing countries. Geneva: Neuroscience
Program, World Health Organization, 1981.



