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Abstract
Malaysia is located in the heart of South East Asia with two 
land masses, Peninsular Malaysia and East Malaysia which 
are separated by the South China Sea. Stroke or cerebrovas-
cular disease is Malaysia’s third leading cause of death. There 
were 47, 911 incident cases, 19,928 deaths, 443,995 preva-
lent cases, and 512,726 DALYs lost due to stroke in 2019. Suc-
cessive national health and morbidity surveys from 2006 
demonstrated a continuous rise in the prevalence of risk fac-
tors such as diabetes, hyperlipidaemia, and obesity. These 
risk factors are implicated in an increase in stroke incidence 
in those under 65 years of age, the largest increase of 53.3% 
and 50.4% in men and women, respectively, from the age 
strata of 35–39 years. The neurologist-to-patient ratio is 
1:323,000 with the majority of neurologists working in urban 
centres. The healthcare system is provided predominantly 
by the public and private sectors. Concurrent use of tradi-
tional and complementary medicine is common and widely 
accepted. Challenges include delivering adequate care to ru-
ral communities, the low overall ischaemic stroke thrombol-
ysis rates, and the high cost of thrombectomy devices for use 
in large vessel occlusions which have to be borne out-of-
pocket by patients and their families. Effort is required to 
continue improving stroke care services in parallel with pri-

mary and secondary prevention strategies in the future, giv-
en the ageing population and the rising number of strokes 
in young adults nationally. Strategies include careful plan-
ning, inter-hospital cooperation, and increased allocation of 
resources from the government. © 2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Malaysia is located in the heart of South East Asia. It 
has two land masses with thirteen states and three federal 
territories, separated by the South China Sea into two re-
gions, Peninsular Malaysia and East Malaysia. Malaysia 
has a population of 32.78 million (2021) with several ma-
jor racial groups, mainly Malays, Chinese, Indians, and 
other ethnicities [1].

Healthcare System

Malaysia has a healthcare system with three main pro-
viders, namely, the public sector, private sector, and non-
governmental organizations. Nongovermental organiza-
tions provide a very small proportion of subsidized 
healthcare while heavily subsidized healthcare services 
are widely available under the public sector, led predom-
inantly by the Ministry of Health, Malaysia. The public 
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sector services are further stratified into federal, state, and 
district level. On the other hand, the private sector (hos-
pitals and clinics) caters for a smaller proportion of pa-
tient, covered by private insurance or by cash payment in 
a fee for the service payment model. Investment in health-
care as a percentage of gross domestic product (GDP) is 
3.76%. In contrast, the UK spends 10% of GDP on health-
care. Singapore and Thailand spend 4.5% and 3.8% of 
GDP, respectively [2, 3]. Organization of stroke services 
is provided in a similar approach as outlined above with 
the majority of stroke patients managed in the public sec-
tor. Patients admitted with a stroke in Malaysia are also 
managed by internal medicine physicians and geriatri-
cians due to the very low neurologist-to-patient ratio at 
1:323,000 [4].

Stroke Burden and Stroke Epidemiology

Cerebrovascular disease is the 3rd most common 
cause of death in Malaysia [5]. In 2019, data from Malay-
sia showed a rising trend with incidence 47, 911 (UI 
43,757–52,839); deaths 19,928 (95% UI: 15,909–25,000); 
prevalence 443,995 (95% UI: 414,703–476,838); DALYS 
512,726 (95% UI: 420,450–629,695) [6]. Malaysia has a 
lower age and sex-standardized stroke mortality and 
DALYs compared to many other countries in South East 
Asia [7]. At the national level, there was a 4.9% increase 
in stroke incidence between 2008 and 2016 among men 
but a 3.8% fall among women; 28-day all-cause mortality 
fell in both sexes, by 13.1% and 10.6%, respectively [8]. 
From the data, there are more patients living with stroke-
related disabilities [9].

Several studies on the outcome of hospital admissions 
for acute stroke have shown that 36.2% were discharged 
independent while 53.1% had functional dependence. Be-
tween 2008 and 2015, re-admission rates at 28 days post-
discharge range from 11 to 13%, usually for stroke recur-
rence and infection, with a higher risk among those with 
intracerebral haemorrhage [10, 11].

Rising Burden of Conventional Risk Factors in 
Malaysia and Rising Trend of Stroke Incidence in 
Young Adults

The National Health and Morbidity Survey Malaysia 
from 2006 to date conducted by the Ministry of Health, 
Malaysia, is a successive national health survey which has 
shown a continuous rise in the prevalence of vascular risk 

factors in the community, especially diabetes mellitus, 
hyperlipidaemia, and obesity with a gradual reduction in 
the prevalence of hypertension [12]. Database on hospital 
admissions (2008–2016) from Ministry of Health hospi-
tals detected that there was a substantial increase in stroke 
incidence in those under 65 years of age, the largest in-
crease of 53.3% and 50.4% in men and women, respec-
tively, in the age strata of 35–39 years [8]. A smaller hos-
pital-based study has shown that a large proportion of 
ischaemic strokes in young adults (under the age of 50) 
have larger proportions of conventional risk factors in 
comparison to a similar cohort from Australia [13]. In 
addition, the same risk factors were consistently impli-
cated in a worldwide rise in ischaemic strokes in young 
adults [14].

Stroke Units and Acute Stroke Services

No official statistics on the number of stroke units in 
Malaysia were reported from existing literature. Howev-
er, most public hospitals have designated general HDU 
areas for acute stroke admissions while hospitals with 
acute stroke interventional services (including thrombec-
tomy) have dedicated beds in the neurology ICU/HDU 
for the care of these patients.

Recently, through a project funded by the pharmaceu-
tical industry, stroke ready hospitals in Malaysia were 
identified through surveys and voluntary data submis-
sion. These data were summarized in a website (https://
mystrokehospital.my). There were 47 hospitals from pri-
vate and public sectors listed [15]. However, there was 
incomplete information on which hospitals offered com-
prehensive stroke services and which were primary stroke 
centres offering only intravenous thrombolysis and re-
quired inter-hospital transfers for additional procedures. 
Thus,further  clarity for the best access points by the pub-
lic and by ambulances is required as this information can 
help minimize pre-hospital delays in order to optimize 
stroke care delivery and outcomes.

While all of the above strategies are promising for the 
future development of acute stroke services in Malaysia, 
more effort is required to improve the quality and quan-
tity of human resources with the provision of adequate 
training. Stroke units, imaging facilities, and infrastruc-
ture for rehabilitation as well as choice of the best acute 
stroke service model (hub and spoke vs. mothership 
model) should receive future attention. Given the current 
state of the economy, resources can be optimized by 
building upon existing hospitals. In addition, regular au-
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dit of stroke care metrics, patient outcomes, and re-ad-
mission rates are important measures to follow and im-
prove [16].

Overall, the proportion of intravenous thrombolysis 
among ischaemic stroke patients for the whole country is 
very low. A previous survey from the National Stroke Reg-
istry showed a nationwide intravenous thrombolysis rate 
of 0.65% among all ischaemic stroke patients [17]. Most 
stroke thrombolysis in Malaysia were performed in urban 
areas. The experience of neurologists in the use of intrave-
nous thrombolysis with the standard rt-PA dosage of 0.9 
mg/kg on acute ischaemic stroke patients were reported 
from Sarawak General Hospital in Kuching, East Malaysia 
[18], at University of Malaya Medical Centre in Kuala 
Lumpur [19], and in Hospital Universiti Sains Malaysia in 
Kubang Kerian, Kelantan, in northeastern Malaysia [20]. 
The treated patients were observed to have good function-
al outcomes post-thrombolysis. As acute stroke patients 
are also managed by internal medicine physicians and ger-
iatricians in public hospitals, a recent comparative study 
showed no significant differences in complications and 
functional outcome at 3 months in hospitals with or with-
out neurologists [21]. This observation demonstrated that 
it will be feasible to run a “hub and spoke model” strategy 
[22] where intravenous thrombolysis in acute stroke pa-
tients with large vessel occlusion can be initiated in pri-
mary stroke centres without neurologists.

Going forward, it will be possible for patients to be 
transferred for thrombectomy in centres with compre-
hensive facilities, augmented by telemedicine for inter-
hospital communication and to facilitate inter-hospital 
transfers. One such successful model is the Victorian 
Stroke Telemedicine programme in Australia [23].

On the other hand, due to its high overall cost, bridg-
ing therapy (intravenous thrombolysis followed by 
thrombectomy) is infrequently performed in the major-
ity of hospitals in Malaysia with the exception of large, 
tertiary-level hospitals and private hospitals with access 
to trained neuroradiologists and an acute stroke service. 
This was consistent with an Asia-Pacific survey done in 
2016 which showed that the number of patients receiving 
acute intravenous thrombolysis and thrombectomy was 
directly related to the respective country’s GDP and re-
imbursement policies [24]. As thrombectomy devices 
have to be paid as an out-of-pocket expense, its high cost 
is a major obstacle for many patients in public and private 
sectors in Malaysia. These limitations will persist unless 
there is a national scheme covering all hospitals or ade-
quate insurance to fund or subsidize the cost of these ex-
pensive devices.

Post-Stroke Services

In Malaysia, the delivery of post-stroke care can be im-
proved with careful coordination between specialist care 
and primary healthcare services. One proposal to im-
prove services in Malaysia is through the Integrated Care 
Pathway for Post Stroke patients (iCaPPS©) which was 
developed by primary care teams to incorporate further 
rehabilitation and regular screening for post-stroke com-
plications among patients residing at home in communi-
ties, using a shared-care approach, especially in areas with 
limited access to specialist stroke care services. It was 
found to be cost-effective and to cost less per QALY than 
conventional care [25].

Stroke Prevention, Rehabilitation, Use of Alternative 
Therapies, and Patient Support

The National Stroke Association of Malaysia (NA-
SAM) as a stroke support organization has created nu-
merous public awareness campaigns in conjunction with 
the World Stroke Day as well as holistic, stroke-specific 
rehabilitation programmes which have helped many 
stroke survivors. The incremental presence of many NA-
SAM centres throughout Malaysia since its inception in 
1996 have helped many patients [26]. NASAM is comple-
mentary to the many rehabilitation facilities in existence 
in many public and private hospitals in Malaysia.

In secondary stroke prevention, prescription profiles 
from a sample of 14 public hospitals in Malaysia revealed 
sub-optimal usage of antihypertensive drugs and antico-
agulants among ischaemic stroke patients in Malaysia. In-
ternal audits, close supervision, and follow-up of patients 
can be improved to reduce these inadequacies [27].

As observed in many Asia-Pacific countries, a recent 
survey in Malaysia validated that stroke patients from out-
patient clinics of public hospitals had concurrent tradi-
tional and complementary medicine (T & CM) usage in a 
large proportion of the respondents. These patients wide-
ly utilized acupuncture, massage, and traditional Chinese 
medicines. Overall, the perception towards its use in Ma-
laysia is favourable [28, 29].

While there are adequate stroke service provisions in 
the cities, there are significant challenges in rural areas. 
These challenges include access to stroke thrombolysis 
and rehabilitation facilities. These discrepancies are due to 
low number and misdistribution of specialists and neu-
rologists as well as allied healthcare personnel [4, 24]. At 
the same time, raising the knowledge and skills of health-
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care workers continues through education and is an im-
portant effort. Local annual meetings organized by the 
Stroke Council under the auspices of the Malaysian Soci-
ety of Neurosciences as well as regional conferences under 
the Asia Pacific Stroke Organization (APSO) such as the 
Asia Pacific Stroke Conference series was successfully 
held in Kuala Lumpur, Malaysia, in 2015 [30, 31].

The ongoing COVID-19 pandemic has affected many 
aspects of stroke services which reduced the number of 
acute stroke-related admissions and thrombolysis rates 
globally and in Malaysia [30]. In this pandemic, many 
public hospitals reallocated wards for escalating number 
of patients affected with COVID-19. Non-COVID-19 pa-
tients have been diverted to private hospitals, but the situ-
ation has improved with the reduction of cases due to 
mass vaccination with healthcare services returning to 
manageable levels. While their pressures and challenges 
were temporary, the current situation underscores the on-
going need to improve stroke care services in parallel with 
primary and secondary prevention strategies in the future, 
given the ageing population and the rising number of 
strokes in young adults nationally and worldwide [13, 32].

Conclusion

Stroke services have improved steadily in Malaysia 
over the last 10 years. However, it is also important to im-
prove the quantity and quality of human resources as well 

as correcting sub-optimal components within the health-
care system to continue improving acute and longer term 
stroke care. Many facets of stroke care can benefit from 
careful planning, inter-hospital cooperation, and in-
creased allocation of resources from the government.
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