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FOREWORD  

 

The National Stroke Registry was initiated in 2009 and since then have contributed to numerous 

stroke publications in Malaysia.  A total of 11,284 stroke cases were reported from 2009 to 2016 

from all our source data providers. 

This registry is essential as it allows data on our stroke patients to be consolidated and analysed in 
order for us to better understand the pattern and burden of stroke in Malaysia.  This in return will 
aid in planning and developing strategies to overcome this scourge. The registry too can deepen our 
understanding on the practice of our healthcare providers to facilitate health policy planning.   Since 
stroke is the 3rd leading cause of death in Malaysia, it is imperative that we gain better insight 
regarding this disease using local data.   
 
I would like to thank all the 15 source data providers for their relentless effort to consistently 

contribute to the registry data. I would also like to express my deepest gratitude to our Director of 

National CRC Dato’ Dr Goh Pik Pin for her enormous support,  Datuk Dr Hj Rohaizat Hj Yon and Dr Md 

Khadzir Sheikh Ahmad from Malaysia Health Informatics, Datuk Dr Shahnaz binti Murad  and most 

importantly our Director General Datuk Dr Noor Hisham Abdullah for his patronage.  

We strongly welcome full participation from all state hospitals and we look forward to collaborate 
with universities, army and private hospitals across the country. Hopefully with their future 
involvement and commitment, this registry will be more representative of stroke data for the whole 
country.   

 

 

 

 

 

 

 

Dr Zariah Abdul Aziz 

Principal Investigator 
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MEMBERS OF THE STEERING COMMITTEE 

 The steering committee comprises individuals who are subject matter experts drawn from 

the various centres that are involved in the MOH and universities. They are convened to decide on 

the initial data collection process, develop the pro forma and data content as well as guide future 

development. They ensure that the database has a sound technical as well as scientific basis.  

The role of the steering committee is to: 

 Establish policy and procedures for the registry’s conduct  

 Motivate source data providers (SDP) to continue participation in the registry  

 Disseminate information about the registry  

 Communicate results locally and internationally. 

 Approve, and if necessary validate, the statistical analysis plan 

 Undertake Quality Control of the reported data  

 Determine policy and procedures for the operations of the database. 

 Establish the Registry Coordinating Centre and appoint its project team members  

 Direct the activities of the Registry Coordinating Centre  

 

Name Organization 
 

Dr Zariah Abdul Aziz (Chairman) 
 

Sultanah Nur Zahirah Hospital 

Dr Irene Looi (Co – Chairman) 
 

Seberang Jaya Hospital 

Norsima Nazifah Sidek (Secretary) 
 

Sultanah Nur Zahirah Hospital 

Dato’ Hanip Md Rafia 
 

Kuala Lumpur Hospital 

Prof Hamidon Basri 
 

PPUPM 

Dr Yvonne Lee 
 

National CRC 
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TECHNICAL SUPPORT PERSONNEL 

Malaysia National Stroke Registry is based at the CRC, Hospital Sultanah Nur Zahirah, Kuala 

Terengganu. It coordinates the data collection among the source data providers, and collaborates 

with the National Clinical Research Centre (CRC) that provides epidemiological and statistical 

support. 

 

ROLE 
 

TEAM MEMBER 
 

Registry Manager Norsima Nazifah Sidek 

Registry support staff Azizah Awang 
Mahani Muda 
Aimie Farhana binti Abdullah 

Biostatisticians Nurakmal Binti Baharum 
Abdul Muneer Abd Hamid 
 

Web Application Developer RainGate Sdn Bhd (2009-2012) 
Altus Solution Sdn Bhd (2013 to current) 
 

Desktop Publisher RainGate Sdn Bhd (2009-2012) 
Altus Solution Sdn Bhd (2013 to current) 
 

Database Administrator RainGate Sdn Bhd (2009-2012) 
Altus Solution Sdn Bhd (2013 to current) 
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Site Data Provider Site investigator 

Hospital Sultanah Nur Zahirah 
 

Dr Zariah Abdul Aziz 
Dr Khairul Azmi Ibrahim 

  Dr Fahmi Nazrin Mohd 

Hospital Seberang Jaya 
 

Dr Irene Looi  
 

Hospital Raja Perempuan Zainab II 
 

Dr Rose Izura Abd Hamid 
 

Hospital Umum Sarawak  
 

Dr Law Wan Chung 
Dr Rachel Sim 
 

Hospital Sultanah Bahiyah 
 

Dr Ong Beng Hooi 

Hospital Tuanku Fauziah 
 

Dr Radzman Bin Ramli 
 

Hospital Tengku Ampuan Rahimah 
 

Dr.Raymond Tan Yen Leong 
 

Hospital Queen Elizabeth  
 

Dr Lu Ying Shean 
 

Hospital Universiti Sains Malaysia 
 

Dr Kamarul Aryffin Baharuddin 
 

Hospital Kemaman 
 

Dr Ahmad Wazi Ramli 
Dr Wan Mohd Hafez Wan Hamzah 

Hospital Kepala Batas 
 

Dr Chin Chen Joo 
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Hospital Kuala Lumpur 
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IC Malaysian National Registration Card 

JPN Jabatan Pendaftaran Negara  
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INTRODUCTION 

Malaysian National Stroke Registry (NSR) is part of the National Neurology Registry alongside the 

epilepsy registry which was established in the late 2009. It is an initiative supported by the Ministry 

of Health in hopes of finding a way to improve the delivery of care befitting to Malaysian stroke 

framework. It also serves as a tool to record Malaysian stroke clinical data and to monitor stroke 

related practices of evidence-based medicine in all of the participating hospitals. This   routine 

monitoring could promote community awareness and target areas for improvement in specific 

localities, in which it will later cumulatively translate into a better management strategy as whole for 

the nation.  

The objectives of the National Neurology Registry are to:  

(i) Determine the demographic pattern of the stroke  patients admitted to the MOH hospital 
(ii) Determine the stroke sub-types 
(iii) Determine risk factors for stroke for further planning of prevention and control programmes 
(iv) Determine stroke management in terms of;  

(a) Non-pharmacological 
 (b) Pharmacological 

(v) Determine the stroke complications encountered in hospitals 
 

Registry Design: 
 This is a multi-centered, observational cohort study designed to evaluate the health 
outcome of patients with stroke undergoing treatment at participating clinical centres. 
 
Registry study population 
 The registry study population consists of male or female patients with acute stroke who are 
to be recruited from participating sites in Malaysia. Participation in this study is voluntary. 
All clinical centres or sites that satisfy the following selection criteria will be invited to participate: 
 
1.  This registry is open to all clinical sites that provide healthcare services for patients with 

stroke in Malaysia. 
 
2.  Each site should have a Principal Investigator who is also a licensed physician and a 

qualified, experienced professional with stroke management. 
 
3.  Each site must appoint a Site Coordinator (SC). The SC is the person at the participating 

clinical site who is responsible for all aspects of registry management and data collection at 
site, and who will liaise with the Registry Manager at the Registry Coordinating Centre. 
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4.  Each site should accept responsibilities for data collection, as well as for ensuring proper 
record keeping and registry document filing. 

 
5.  Each site shall agree to comply with the registry procedures, give full commitment, is willing 

to be subjected to ongoing review of data by representative of NSR and shall give full 
cooperation during site audit.  

 
 
Patient eligibility criteria 
 
All patients with acute stroke undergoing treatment at a participating clinical site are eligible for 
entry into the registry. In addition, a site may opt to enter existing patients on follow-up at the site 
into the registry. 
 
Inclusion criteria:  All patient with acute stroke  

 Age 12 and above years old 

 Acute stroke within 2 weeks of onset 
 
Patient shall attend the clinical site as and when required per the standard of care at the site with 
follow up period of 3 months. Required data shall be collected as they become available.  
 

Analysis 

This report presents the analysis of data from the year 2009 until 2016. 

A total of 11284 stroke cases were reported from 2009 to 2016 from all SDPs. The contribution from 

each SDP is as shown in the table 1: 
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Table 1: Contribution of cases by SDPs 

SDP 2009 2010 2011 2012 2013 2014 2015 2016 Total 

n % n % n % n % n % n % n % n % n % 

Hospital Sultanah 
Nur Zahirah 

151 99.3 536 67.0 648 54.0 885 45.0 891 56.8 877 55.5 896 47.9 861 40.1 5,745 50.9 

Hospital Seberang 
Jaya 

1 0.7 262 32.8 177 14.8 177 9.0 155 9.9 74 4.7 246 13.1 333 15.5 1,425 12.6 

Hospital Universiti 
Sains Malaysia 

       39 3.3 52 2.6 5 0.3          96 0.9 

Hospital Queen 
Elizabeth 

       111 9.3 43 2.2 33 2.1 8 0.5 9 0.5    204 1.8 

Hospital Sultanah 
Bahiyah 

       169 14.1 241 12.3 83 5.3 79 5.0 109 5.8 70 3.3 751 6.7 

Hospital Tuanku 
Fauziah 

    2 0.3 10 0.8 87 4.4 85 5.4 62 3.9 146 7.8 57 2.7 449 4.0 

Hospital Kuala 
Lumpur 

                10 0.6       10 0.1 

Hospital Tuanku 
Ampuan Afzan 

          39 2.0             39 0.3 

Hospital Tengku 
Ampuan Rahimah 

       27 2.3 267 13.6             294 2.6 

Hospital Sultanah 
Aminah 

       19 1.6 6 0.3             25 0.2 

Hospital Raja 
Perempuan Zainab II 

          147 7.5 288 18.3 313 19.8 82 4.4 289 13.5 1,119 9.9 

Hospital Kemaman           23 1.2 23 1.5 46 2.9       92 0.8 

Hospital Bintulu              1 0.1          1 0.0 

Hospital Umum 
Sarawak 

             6 0.4 110 7.0 331 17.7 467 21.8 914 8.1 

Hospital Taiping                    52 2.8 3 0.1 55 0.5 

Hospital Kepala 
Batas 

                            65 3.0 65 0.6 

Total 152 100.0 800 100.0 1,200 100.0 1,967 100.0 1,570 100.0 1,579 100.0 1,871 100.0 2,145 100.0 11,284 100.0 
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CHAPTER 1 : PATIENT’S CHARACTERISTICS 

1. Demographics 

The 8 years (2009 to 2016) NSR stroke demographic profiles are described in table 2. In total, 

there were 11,284 reported stroke cases with 55% of them were male. The ethnic distributions 

were as follows; Malay 85%, Chinese 9%, Indian 3% and others 3%. The disproportionately high 

number of Malays in our registry possibly depicts the population skew where there was a 

concerted recruitment of patients from one state (Terengganu) that is heavily populated by the 

Malays (94.0%)1. Thus this is by no means represents the true stroke rate ethnicity of our country.  

3% of our stroke patients were single with the other 11.2 % being either widowed, divorced or 

status unknown.  49.4% had none or only primary school education.   

Table 2: Stroke population distribution by demographics.  

The mean (SD) age for stroke was 62.5 (12.6) years.  These figures are comparable to the reported 

mean age for stroke population in other Asian countries eg Indonesia, 58.8 years2,  Thailand,65 

years 3, India,63 years 4 , China ,66.4 year 5 and Singapore, 67 years 6  although just they are a 

little bit younger than that of Thailand. However we are relatively younger compared to the USA, 

69.2 years 7 and UK, 74. 2 years 8 

2. Age and Gender Disparities  

 

Figure 1 portrays the preponderance of stroke cases as the population aged.  As expected, the 

elderly comprised the majority; 60% being older than 60 years and 26% were in between 50 and 

59 years.  There were 13.6% cases below the age of 49.  

 

The mean age for male with stroke ranged from 60.7 to 63.6 years whereas for female, it was 

60.3 to 65.2 years. Furthermore, the number of men always transcended that of women in almost 

all age stratifications with the exception in age over 70, women predominated by over 9.5%. 

 Biological changes that come with old age may affect existing age/gender association with 

stroke risk factors. The prevalence of hypertension and cardiovascular complications usually arise 

with increasing age. Increased high blood pressure is greatly attributed to the changes to the 

cardiovascular system, structure of arteries and large artery stiffness that is associated with 

aging. By the age of 60–69 years, women have a higher risk of developing hypertension due to 

menopause 9 which may contribute to the slight female predominance above age 70. 
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Table 2: Stroke population distribution by demographics 

Demographics  2009 2010 2011 2012 2013 2014 2015 2016 Total 

Age (in years)                                      

n 152   800   1,200   1,965   1,557   1,564   1,861   2,140   11,239   

Mean (SD) 62.2 (12.10) 62.9 (12.2) 62.8 (12.6) 62.7 (12.8) 63.0 (13.0) 62.0 (12.4) 62.3 (12.7) 62.0 (12.3) 62.5 (12.6) 

Median (Min. - 
Max.) 

62.0 
(30 , 
91) 

63.0 
(0 , 
96) 

63.3 
( 0 , 
95) 

64.0 
(15 , 
101) 

63.5 
(0 , 
100) 

62.4 
(0 , 
97) 

62.8 
(0 , 
101) 

62.4 
(14 , 
95) 

63.0 
(0 , 
101) 

IQR 16   16   18   19   18   17   18   17   18   

Sex                                     

Male 88 57.9 411 51.4 635 52.9 1,112 56.5 901 57.4 857 54.3 1,036 55.4 1,280 59.7 6,320 56.0 

Female 64 42.1 389 48.6 565 47.1 855 43.5 669 42.6 722 45.7 835 44.6 865 40.3 4,964 44.0 

Total 152 100.0 800 100.0 1,200 100.0 1,967 100.0 1,570 100.0 1,579 100.0 1,871 100.0 2,145 100.0 11,284 100.0 

Ethnicity                                     

Malay 145 95.4 642 81.2 911 76.7 1,567 81.0 1,374 88.7 1,405 89.8 1,480 79.7 1,675 78.3 9,199 82.3 

Chinese 5 3.3 106 13.4 151 12.7 209 10.8 119 7.7 95 6.1 219 11.8 261 12.2 1,165 10.4 

Indian 1 0.7 39 4.9 42 3.5 114 5.9 13 0.8 17 1.1 30 1.6 43 2.0 299 2.7 

Orang Asli 1 0.7     2 0.2     1 0.1             4 0.0 

Kadazan         43 3.6 20 1.0 19 1.2 2 0.1 5 0.3 1 0.0 90 0.8 

Melanau                         3 0.2 3 0.1 6 0.1 

Murut           0.0 1 0.1                 1 0.0 

Bajau         18 1.5 5 0.3 3 0.2 1 0.1 2 0.1     29 0.3 

Bidayuh                 2 0.1 18 1.2 52 2.8 75 3.5 147 1.3 

Iban                 1 0.1 18 1.2 59 3.2 74 3.5 152 1.4 

Other 
Malaysian 

    4 0.5 20 1.7 19 1.0 17 1.1 9 0.6 6 0.3 6 0.3 81 0.7 

Total 152 100.0 791 100.0 1,187 100.0 1,935 100.0 1,549 100.0 1,565 100.0 1,856 100.0 2,138 100.0 11,173 100.0 
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Demographics  2009 2010 2011 2012 2013 2014 2015 2016 Total 

Nationality                                     

Malaysian 152 100.0 791 98.9 1,187 98.9 1,935 98.4 1,549 98.7 1,565 99.1 1,856 99.4 2,138 99.7 11,173 99.0 

Foreigner 0 0.0 9 1.1 13 1.1 32 1.6 21 1.3 14 0.9 12 0.6 7 0.3 108 1.0 

Total 152 100.0 800 100.0 1,200 100.0 1,967 100.0 1,570 100.0 1,579 100.0 1,868 100.0 2,145 100.0 11,281 100.0 

Marital status                                     

Single 6 3.9 34 4.3 47 3.9 45 2.3 45 2.9 35 2.2 62 3.3 61 2.8 335 3.0 

Married 133 87.5 690 86.3 1,051 87.6 1,668 84.8 1,396 88.9 1,344 85.1 1,608 85.9 1,791 83.5 9,681 85.8 

Others 13 8.6 76 9.5 102 8.5 254 12.9 129 8.2 200 12.7 201 10.7 293 13.7 1,268 11.2 

Total 152 100.0 800 100.0 1,200 100.0 1,967 100.0 1,570 100.0 1,579 100.0 1,871 100.0 2,145 100.0 11,284 100.0 

Education level                                     

Nil 30 19.7 94 11.8 126 10.5 169 8.6 284 18.1 308 19.5 370 19.8 358 16.7 1,739 15.4 

Primary 65 42.8 355 44.4 484 40.3 669 34.0 562 35.8 541 34.3 597 31.9 563 26.2 3,836 34.0 

Secondary 33 21.7 173 21.6 288 24.0 443 22.5 380 24.2 333 21.1 355 19.0 521 24.3 2,526 22.4 

Tertiary 2 1.3 14 1.8 50 4.2 43 2.2 39 2.5 34 2.2 26 1.4 39 1.8 247 2.2 

Unknown 22 14.5 164 20.5 252 21.0 643 32.7 305 19.4 363 23.0 523 28.0 664 31.0 2,936 26.0 

Total 152 100.0 800 100.0 1,200 100.0 1,967 100.0 1,570 100.0 1,579 100.0 1,871 100.0 2,145 100.0 11,284 100.0 
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Figure 1: Stroke distribution by age group 
 

 
 
Figure 2: Stroke population distribution by age group and sex 
 

 

It is a common knowledge that stroke is seen more common in men than women for most age 

groups. However, the female gender bias in the extreme of age is to be expected since Malaysian 

women have a longer life span than that of Malaysian men. 

In the latest national census, Malaysian female had lived 77.4 years long whereas the men only 

lived on average until 72.7 years old.11 
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CHAPTER 2: RISK FACTORS 

 Hypertension (67.0%), diabetes (39.6%), cigarette smoking (25.2%), and hyperlipidemia 

(23.0%) were the commonest risk factors in our stroke population. The order in which the risk 

factors prevailed over one another remained fairly the same throughout the five years period. 

Our prevalence of hypertension in stroke patient is lower when compare to other countries for 

hypertension; Singapore (78.5%)12, India (83.2%)13 and Indonesia (73.9%)14, however for diabetes 

mellitus, ours is higher than Thailand (24.6%)15, and Indonesia (17.3%)14 but almost similar to 

Singapore (37.6%)12 and India (50.0%) 13. 

 Interestingly, only 3% of them were diagnosed with atrial fibrillation. This figure is much 

lower compared to another countries such as Thailand (10.4%)15, Singapore(17.7%)12 as well as 

one local study done in a single teaching hospital in Kuala Lumpur (10.6%) 16 .    

 However, if we analysed the risk factor profile by gender, female with stroke had more of 

HTN, DM, AF and HPL whereas, male stroke population have higher proportion of cigarette 

smoker and person with IHD. Our finding are similar to report by Singapore Registry Annual 

Report 201212. 

Risk factors based on region also shown various trend. 

Table 3: Stroke risk factors 

 Risk factor n % 

   
Hypertension 8152 69.9 
Diabetes 4819 41.4    
Hyperlipidaemia 2798 24.0 
Smoker 3063 26.3 
Ischemic heart disease 1254 10.8 
Atrial fibrillation 391 3.4 
Family history of stroke 671 5.8 
Alcohol 222 1.9 
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Table 4: Stroke risk factor profile by sex 

 Risk factor Male Female p-value 

    

Hypertension 66.5% 74.7% <0.001 
Diabetes 37.9% 46.2% <0.001 
Hyperlipidaemia 22.4% 26.6% <0.001 
Smoker 48.7% 5.2% <0.001 
Ischemic heart disease 12.6% 9.1% <0.001 
Atrial fibrillation 2.9% 3.8% 0.005 
Family history of stroke 5.8% 5.6% 0.548 
    

Table 5: Stroke risk factor profile by region 

 Risk factor 
East 
Coast 

North 
Region 

Central South 
region 

East  
Malaysia P value 

       

Hypertension 73.4% 67.2% 51.2% 61.5% 64.1% <0.001 
Diabetes 43.0% 42.8% 40.1% 43.6% 29.6% <0.001 
Hyperlipidaemia 30.2% 16.6% 7.3% 5.1% 12.8% <0.001 
Smoker 35.2% 35.2% 29.4% 31.6% 44.7% <0.001 
Ischemic heart disease 13.2% 8.6% 9.9% 17.9% 3.2% <0.001 
Atrial fibrillation 2.9% 2.7% 2.4% 2.6% 7.6% <0.001 

Family history of stroke 7.4% 2.9% 1.4% 2.6% 3.9% <0.001 
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CHAPTER 3 : EVENT AT EMERGENCY DEPARTMENT 

Table 6 shown the blood pressure, pulse rate, glucometer, BMI, GCS and NIHSS of patients upon 

admission. The median GCS (15) associate well with median NIHSS score (6). Based on NIHSS 

classification, only 18.6% of patient admitted with moderately severe and severe stroke (table 

7). The glucose level was slightly high presumably due to stress induced hyperglycaemia 

phenomenon. Comparison between two types of stroke, blood pressure was predictably higher 

in haemorrhagic stroke as well as glucose level in ischemic stroke.  

Table 6: Clinical parameter upon admission at emergency department 

Stroke presentation  

Systolic blood pressure (mmHg)     

n 11284   

Mean (SD) 167 (34.1) 

Diastolic blood pressure (mmHg)     

n 11284   

Mean (SD) 92 (19.7) 

Pulse rate (beats/min)     

n 11284   

Mean (SD) 85 (20.2) 

Glucometer (mmol/L)     

n 5988   

Mean (SD) 9.4 (5.7) 

BMI     

n 1173   

Mean (SD) 25.3 (5.1) 

Glasgow ComaScale     

n 11637   

Median (IQR) 15 (3) 

NIHSS   

n 8193  

Median (IQR) 6  (10) 
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Table 7: Comparison of SBP,DBP, random blood glucose and BMI between IS and ICH 

  Ischemic Stroke ICH, P value 

Systolic blood pressure 
(mmHg), Mean (SD) 

164.2(32.9) 183.8(35.1) <0.001 

Diastolic blood 
pressure (mmHg), 
Mean (SD) 

89.8(18.6) 101.6(21.9) <0.001 

Glucometer (mmol/L), 
Mean (SD) 

9.5(5.8) 8.8(5.3) 0.001 

BMI, Mean (SD) 25.1(4.5) 25.4(4.9) 0.427 

 

Table 8: NIHSS classification  

NIHSS classification n % 

No Stroke (0) 734 8.7 

Mild (1-4) 2985 35.3 

Moderate (5-15) 3163 37.4 

Moderately severe(16-20) 616 7.3 

Severe (21-42) 951 11.3 

 

Table 9: Duration of onset to needle (DNT)in hour 

Duration (time of onset to time of arrival to ED)*  Hour 

n 10893 

Mean (SD) 27.0(57.4) 

Median (IQR) 7.6( 22.8) 

Duration door to scan (time of arrival to ED - time of first scan)*   

n 10561 

Mean (SD) 10.2(24.0) 

Median (IQR) 
 

2.0(8.3) 

Duration door to needle (time arrival to ED - time of 
thrombolytic therapy )** 

 

n 138 

Mean(SD) 2.2(0.9) 

Median  (IQR) 2.2(1.3) 

*All patient 

**Patient  HSNZ,SGH,HSJ received thrombolytic therapy only 
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CHAPTER 4 : STROKE CLASSIFICATION 

 About 76% of our registered stroke cases are the ischemic strokes; TIA in 2%.The rate for 

hemorrhagic stroke had been consistent at about 17% annually. Using the Trial of ORG 1072 in 

Acute Ischaemic Stroke Treatment (TOAST) aetiologic stroke classification, approximately 43% of 

strokes are due to large vessel disease; 35%, small vessel disease (lacunar strokes); 6.0% 

embolism from the heart (cardio-embolic strokes) and the remainder are undetermined or 

missing. The percentage of cardioembolic stroke in our population is significantly lower 

compared to study done in Europe (27%) 17 and in Korea (20.6%)18. We may have missed our 

cardio-embolic stroke patients if the investigation to look for evidence of atrial fibrillation and 

cardiac abnormality was not done adequately. Cardioembolic stroke characteristically is 

associated with large strokes and posterior circulation strokes.  

 Cardioembolic stroke causing lacunar infarcts are rare, however we have 52 (9.9%) such 

cases (table 9).  The neuroimaging showed evidence for lacunar infarcts with no evidence for 

source of cardiac embolism using echocardiogram. 

 According to the Oxfordshire Community  Stroke Project (OCSP) classification which based 

on the clinical presentation, Partial Anterior Circulation Infarct (PACI) and Lacunar Infarct (LACI) 

are the predominant clinical manifestation in 32% and 35% of all ischemic stroke cases 

respectively whereas Total Anterior Circulation Infarct (TACI) comprises about 15% of them. This 

is consistent with the current knowledge that stroke due to intracranial atherosclerosis and small-

vessel occlusion are more common in Asian population compared to western population. TACI 

has been associated with the poorest outcome in the OCSP study, having the highest mortality 

and disability rate, longer hospital stay, and more stroke related complications. On the other 

hand, LACI carries the best possible clinical outcome.  

 

 

 

 

 

 

 

 



21 
 

Figure 3: Stroke classification by WHO, OCSP and TOAST 
 

 

 

 

Table 10 : OCSP classification in cardioembolic stroke patient 

OCSP n % 

LACI 52 9.9 

PACI 188 35.9 

TACI 193 36.9 

POCI 74 14.1 

Not classified 16 3.1 
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CHAPTER 5 : STROKE OUTCOME 

1. Overall Mortality 

Between the year 2009 and 2016, the overall stroke mortality rate has increased (Figure 4). The 

causes of death are depicted in the Figure 5. Massive bleeding constituted about 1/3 of cases and 

less than 50% were due to massive cerebral infarct and aspiration pneumonia. 

Figure 4: Stroke Age adjusted all-cause mortality rate 
 

 
**The SMR calculation uses indirect methods. The standard population is the total number of 
stroke incidence, and the total stroke death registered. 
 
 
Figure 5: Causes of death in stroke patients  
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2. Disability 

About 35% of the stroke patients were completely independent (MRS 0 to 2) at discharge with 

good outcome. On the other hand, about 54% of Malaysian stroke population needed some form 

of assistance (MRS 3 to 5) for activity of daily living due to various degree of physical or cognitive 

disability. 

Higher percentage of moderately severe (MRS 4) to severe (MRS 5) disability were seen among 

the female compared to the male however there were more death (all cause) in male stroke 

inpatients compared to the female counterpart.  

Based on stroke types, death outcome was 8.6% in ischemic stroke and 26.6% in hemorrhagic 

stroke. 

For female stroke survivors, presumably being homemarkers, more severe stroke outcome 

observed in that population could inflict additional social issues which may affect the family 

members.  

 

Figure 6: Disability at discharge by MRS  
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CHAPTER 6 : KEY PERFORMANCE INDEX 

1. Overall Performance  

The performance for all SDPs is summarized in the figure 5.Since 2009 the performance on most 

key indicators has improved. The issue of concern here is the lack of use of VTE deterrent therapy 

and anticoagulation for atrial fibrillation. The poor performance for these 2 areas suggest not 

that they were rarely practiced rather the unwillingness of the involved patients to comply with 

such management plan for many personal reasons. 

There are also few other areas that can be refurbished, one of which is rehabilitation. A lot of 

severely disabled patient who could greatly benefit from rehab, deteriorate further due to mere 

accessibility issue. 

Figure 7: Key performance indices for acute stroke management 2010-2014 (all SDPs) 
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CHAPTER 7:  

1. Pre-hospital service 

Only 20.8% of those who came via ambulance and 28.6% via own transport arrived within 3 hour 

window period. Although almost 60% of stroke patients were utilizing ambulance services, the 

median time from onset of symptom to arrival at ED was 7.8 hours. More effort must be made 

to spread awareness of the golden 4.5 hour window period. 

Table 8: Arrival time at acute stroke facility by different mode of transportation 

Time of arrival (in Hours)    
Ambulance Own transport Others 

n % n % n % 

≤3 hours 1,160 20.8 1,576 28.6 18 32.1 

>3 hours 2,845 51.1 2,083 37.8 16 28.6 

>24 hours 1,398 25.1 1,367 24.8 8 14.3 

Median time (IQR) 7.8 (21.98) 7.4 (24.49) 4.6 (14.50) 

Others: public transport; social services: police, old folks home; 
family members    
 

The reason for late arrival is given by the table 13 

Table 9: Reason for late arrival 

Reasons 
Arrived at ED>3 hours 

n % 

Ignorance 1,846 23.0 
Traffic jam 23 0.3 
No transport 385 4.8 
Geographical location 1,020 12.7 
No caregivers 413 5.2 
Others 289 3.6 

ED=Emergency department 
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