
 
70:3 (2014) 93–96 | www.jurnalteknologi.utm.my | eISSN 2180–3722 | 

 

Full paper 
Jurnal 

Teknologi 

A Review on Development and Optimization of Emergency Medical 
Services in Malaysia 
 
Ting Loong Go, Cheng Siong Lim*, Kumeresan A. Danapalasingam, Michael Loong Peng Tan, Chee Wei Tan 
 

Faculty of Electrical Engineering, Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia 
 

*Corresponding author: limchengsiong@fke.utm.my 
 
 

Article history 

 
Received :5 February 2014 

Received in revised form : 

7 April 2014 
Accepted :20 May 2014 

 

 

 
 

 

Abstract 
 
This paper presents a review on emergency medical services delivery in Malaysia. The background and 

the development of emergency medical services in Malaysia are highlighted. Emergency medical services 

delivery in Malaysia is currently categorized as in developing phase. The efficiency of the delivery in 
Malaysia is lagged behind other developed countries. Moreover, we also explain the current problems of 

emergency medical services in Malaysia. The related works to optimize the delivery of emergency 

medical services in Malaysia are also discussed.  
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1.0  INTRODUCTION 

 

Emergency medical services (EMS) is an out-of-hospital 

emergency medical care to sick and injured patients. In most of 

the real-life applications, coverage and response time are 

commonly used by EMS providers to evaluate delivery efficiency. 

An emergency call is considered covered if it is served within a 

defined time threshold. Generally, EMS response time can be 

defined as the interval from the time the call was received by the 

EMS provider to the arrival of the ambulance to the emergency 

scene [1-5]. A number of studies have found the important 

relationship between response time and mortality rate. Delivery 

efficiency of EMS is critical in reducing mortality and disability 

rates [6-8]. 

  Ambulance response time (ART) and coverage percentage 

are used together as a standard preset in Key Performance 

Indicator (KPI) for EMS delivery [9]. Every country has a 

different standard KPI for its EMS delivery. The standard stated 

in The United States Emergency Medical Services Act is that in 

urban areas 95% of requests should be served within 10 minutes, 

while in rural areas they should be served within 30 minutes [10]. 

In Montreal, the implemented standard for ambulances runs by 

“Urgences Santé” states that 90% of requests should be served 

within 7 minutes [11]. 

  Some countries use different response times for certain 

categories of calls. In United Kingdom, 75% of category A call 

should be served within 8 minutes, and 95% of category B and C 

calls should have a response time within 14 minutes (urban  areas) 

and 19 minutes (rural areas) [12]. Note that Category-A, -B and -

C calls are respectively for a life-threatening case, a serious but 

not life-threatening case and a non-serious and not life threatening 

case. 

  In the next section, the background of EMS in Malaysia is 

reviewed. EMS related research in Malaysia is presented in 

Section 3.0. Finally, the discussion and conclusion of this work 

are presented in Sections 4.0 and 5.0. 

 

 

2.0  EMERGENCY MEDICAL SERVICES 

BACKGROUND IN MALAYSIA 

 

EMS is divided into two major models in the world today: the 

Anglo-American and the Franco-German model [11-13]. The 

concept of Anglo-American model is “bring the patient to the 

hospital” as contrast Franco-German model is “bring the hospital 

to the patient”. EMS in Malaysia is under Anglo-American model. 

The medical equipment in the ambulance under Anglo-American 

model is limited compares to Franco-German model. As a result, 

the efficiency of EMS in Anglo-American model is more 

important compare to Franco-German model to ensure the 

survival rate of the patient. Malaysia EMS system is using Anglo-

American model [16, 17] that is why optimization of EMS in 

Malaysia is vital.  

  EMS is the most neglected clinical area of the hospital for 

many years since the country gained independence from British 

rule in 1957 [16]. EMS delivery in Malaysia is classified into 

underdeveloped phase and far behind compared with advanced 

countries [13]. In 2000s, EMS in Malaysia is still in the 
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“developing” phase as compare to EMS delivery in other 

developing countries [16, 18]. Several researches [18, 19-21] 

show EMS delivery in Malaysia does not have any uniform 

medical control, communication systems, system management 

and quality assurance policies among the EMS providers. 

  The earliest EMS research, performed by Hauswald and 

Yeoh in the 1990s [22], found out that there is no pre-hospital 

care system available in Malaysia. This research looked into the 

cost and benefits of setting up EMS in Kuala Lumpur. The 

research found that the development of pre-hospital system in 

Kuala Lumpur to cost approximately RM 2.5 million per year but 

it might only save seven lives (6%), three of which would be 

marred by significant neurological injury.  

  In 1999, Malaysia was categorized into an underdeveloped 

emergency care systems country since the academic activities 

regarding the emergency care systems do not yet exist [13]. From 

the review by Hisamuddin et al. in 2007 [18], as Malaysia 

economy state has improved, the demand of the citizen for a 

better health care system has increased. Currently, ambulance 

services are provided by The Ministry of Health, Ministry of 

Education, Civil Defense, and non-governmental organizations 

such as Red Crescent and St. John’s Ambulance. Ambulances in 

Malaysia follow the Anglo-American model. Physicians, nurses 

or medical assistants are dispatched together with the ambulances 

to emergency scene.  

  One of the major limitations of pre-hospital care in Malaysia 

is the deficient integration between agencies such as ambulance 

services, police and fire departments during an emergency 

situation. Besides, there are no uniform medical control or 

treatment protocols, communication systems, system 

management, training or education, or quality assurance policies 

for the pre-hospital care services in the entire country. Each EMS 

provider has its own communication and ambulance dispatching 

system [20-22]. Due to a lack of integration, two ambulances may 

arrive at the same place. It is a waste of resources and it ends with 

a lot of confusion [23]. The current background of EMS in 

Malaysia is summarized in Table 2.0. 

 
Table 2.0  Summary of the current background of EMS in Malaysia 

 

 

 

3.0  EMERGENCY MEDICAL SERVICES RESEARCH 

IN MALAYSIA 

 

Currently, there is still lacking of optimization study on Malaysia 

EMS delivery. The previous research related to EMS delivery 

optimization in Malaysia [20-22, 24, 25] mostly focus on Kuala 

Lumpur and Pulau Pinang. There are only two researches [26, 27] 

on Malaysia south area. Lim et al. [28] propose free ambulance 

exploitation dispatch that is suitable for Malaysia EMS 

background. 

 

The researches on emergency care system in Malaysia are very 

limited. In 2004, a local medical school (School of Medical 

Sciences, Universiti Sains Malaysia) initiated the first Emergency 

Medical Dispatcher (EMD) program and preliminary outcome has 

shown that it has improved ART. The presence of the EMD has 

resulted in a 45% reduction in ART. This program is the 

foundation for the initiation of a paramedic training program in 

Malaysia [18]. In 2007, Ng and Abdul Ghani develop an 

ambulance location model (ALM) that can be used to predict the 

average ambulance service travel times in Penang [24]. However, 

the optimization of EMS delivery is not addressed. 

  In [19-21], integrated medical emergency model has been 

developed to work as a centralized medication and emergency 

management system utilizing information technology. But again, 

the optimization of EMS delivery is not taken into account. Thus, 

a lot of effort is still required to improve EMS delivery in 

Malaysia. 

  Lim et al. [28] have proposed a new ambulance dispatch 

policies decomposition method. Based on the analysis on the 

mentioned dispatch policies and real-life ambulance dispatch 

processes, an ambulance dispatch policy must include the method 

of calls queuing and the way of assigning an ambulance to answer 

an emergency call in the queue. This information can be regarded 

as the core of the ambulance dispatch policy which summarizes 

the complicated processes involved in real-life ambulance 

dispatch system. Add-on dispatch is a supplementary method used 

in ambulance dispatch policy to achieve a specific objective. 

  In [28], free ambulance exploitation dispatch, a new add-on 

dispatch that enables free ambulance exploitation to improve the 

response time of urgent call is introduced. The new add-on 

dispatch has been tested with commonly used ambulance dispatch 

policies. The proposed free ambulance exploitation dispatch is 

computationally proven to work for the commonly used 

ambulance dispatch policy. The obtained results also show that 

the process of diverting ambulances has a low impact on total 

calls coverage and the average response time for all calls. 

However, urgent calls optimization using both dispatches can lead 

to lower performance for less urgent calls. 

  Other researches related to Malaysia EMS are carried out by 

researchers Azizan [26] and Hatta [27] from Universiti Teknologi 

Malaysia. In [26], Maximal Covering Location Problem (MCLP) 

and OpenStreetMap (OSM) are used to simulate the real map 

covered by the area of Majlis Perbandaran Johor Bahru Tengah 

(MPJBT). OSM was edited by using Java-based application and 

an open-source software. On the other hand [27], Hatta’s EMS 

simulation is comparing two ALMs which are MCLP and gradual 

Maximal Coverage Location Model (GMCLP) based on gridded 

MPJBT map. The location model is solved by using Particle 

Swarm Optimization (PSO) algorithm. 

  ALM is used to find strategic ambulance location sites. By 

using difference ambulance fleet size for a set of potential 

ambulance location sites, a set of strategic ambulance location 

sites can be identified through ALM. Strategic ambulance location 

sites are very important in optimizing ambulance travel distance 

and response time. Although extra ambulances can be placed to 

reduce ART, it is not a resource optimized solution. It leads to 

higher idle time of ambulances and thus underutilizes the 

resources. Good ALM is important to reduce ART and also the 

cost of providing EMS. The mentioned research work in EMS is 

summarized in Table 3.0. 

 

 

 

 

 

 

Researches Outcome 

Hauswald and Yeoh [22] No EMS available at the capital of 

Malaysia. 
Arnold [13] In the 1990s, emergency medical of 

Malaysia was categorized as an 

underdeveloped emergency care 

system.  

Hisamuddin et al. [19],  Hameed  

et al. [20-21] 

No uniform medical control or 

treatment protocols, communication 
systems, system management, 

training or education, or quality 

assurance policies for the pre-
hospital care services. 

Rahman  et al. [16],  Hisamuddin  
et al. [18] 

EMS in Malaysia is still in the 
“developing” phase. 
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Table 3.0  Summary of EMS research in Malaysia 

 

 

 

 

4.0  DISCUSSION 

 

Since efficiency of EMS delivery is important in reducing 

mortality and disability rates, research in improving EMS delivery 

efficiency is indispensable. From several review mentioned, EMS 

delivery in Malaysia is still in developing phase. For example 

there are lacking of uniform medical control, treatment protocols, 

communication systems, system management, training or 

education, and quality assurance policies. More researches are 

needed to improve EMS delivery performance in Malaysia. 

  Although several EMS delivery optimizations based on 

simulation are performed for Malaysia background, real-time 

traffic condition is not considered. For example, a dispatched 

ambulance may get stuck in a traffic jam. EMS control system 

needs to be integrated with the software and hardware that are 

capable to provide real-time traffic condition data like Waze 

running on a smart phone to make sure EMS delivery is 

optimized. Besides, ALM and dispatch policies with real-time 

condition consideration are important to optimize EMS delivery 

in real-life application.  

 

 

5.0  CONCLUSIONS 

 

Research in EMS is essential to improve EMS performance in 

Malaysia. The Ministry of Health must be aware and proactive in 

implementing any measure to improve the EMS performance in 

Malaysia. Simulation is an important tool to predict the EMS 

performance before the actual implementation. Optimization 

based on simulation without real-time traffic data and other real-

life considerations cannot guarantee the actual efficiency gain in 

EMS delivery. More researches involving hardware and software 

are needed to have more real-time data integrated into the EMS 

simulator. 

 

 

Acknowledgement 

 

The authors would like to acknowledge the financial support from 

Fundamental Research Grant Scheme (vote no: 

R.J130000.7823.4F314) of the Ministry of Higher Education 

(MOHE), and Research University Grant (vote no: 

Q.J130000.2523.05H59) from Research Management Centre 

(RMC) of Universiti Teknologi Malaysia.  

 

 

References 
 

[1] Repede, J. F. and Bernardo, J. J. 1994. Developing and Validating a 

Decision Support System for Locating Emergency Medical Vehicles in 
Louisville, Kentucky. European Journal of Operational Research. 75: 

567–581. 

[2] Marsden, A. K. 1995. Getting the Right Ambulance to the Right Patient 

at the Right Time. Accident and Emergency Nursing. 3(4): 177–183. 

[3] Pons, P. T. and Markovchick, V. J. 2002. Eight Minutes or Less: Does 

the Ambulance Response Time Guideline Impact Trauma Patient 

Outcome?  Journal of Emergency Medicine. 23(1): 43–48. 
[4] Castrén, M., Karlsten, R., Lippert, F., Christensen, E. F., Bovim, E., 

Kvam, A. M., Robertson-Steel, I., Overton, J., Kraft, T., Engerstrom, L. 

and Garcia-Castrill Riego, L. 2008. Recommended Guidelines for 

Reporting on Emergency Medical Dispatch When Conducting Research 

in Emergency Medicine. The Utstein style Resuscitation. 79(2): 193–197. 

[5] UK National Statistics. 2009. Ambulance Services England 2008-2009. 

The NHS Information Centre. 

[6] Vukmir, R. B. 2006. Survival from Prehospital Cardiac Arrest Is 
Critically Dependent Upon Response Time. Resuscitation. 69(2): 229–

234. 

[7] Gonzalez, R. P., Cummings, G. R., Phelan, H. A., Mulekar, M. S. and 

Rodning, C. B. 2009. Does Increased Emergency Medical Services 

Prehospital Time Affect Patient Mortality in Rural Motor Vehicle 

Crashes? A Statewide Analysis. American Journal of Surgery. 197(1): 

30–34. 
[8] Sánchez-Mangas, R., García-Ferrrer, A., de Juan, A. and Arroyo, A. M. 

2010. The Probability of Death in Road Traffic Accidents. How 

Important is a Quick Medical Response? Accident Analysis and 

Prevention. 42(4): 1048–1056. 

[9] Health Information and Quality Authority. Pre-hospital Emergency Care 

Key Performance Indicators for Emergency Response Times: October 

2012 (Version1.1).  

[10] M. O. Ball and L. F. Lin. 1993. A Reliability Model Applied to 
Emergency Service Vehicle Location. Operations Research. 41(1): 18–

36. 

[11] Gendreau, M., Laporte, G. and Semet, F. 2001. A Dynamic Model and 

Parallel Tabu Search Heuristic for Real-Time Ambulance Relocation.  

Parallel Computing. 27: 1641–1653. 

[12] Black, J. J. M. and Davies, G. D. 2005. International EMS Systems: 

United Kingdom. Resuscitation. 64(1): 21–29. 

[13] J. L. Arnold. 1999. International Emergency Medicine and the Recent 
Development of Emergency Medicine Worldwide. Annals of Emergency 

Medicine. 33(1): 97–103. 

[14] E. H. Dykstra. 1997. International Models for the Practice of Emergency 

Care. The American Journal of Emergency Medicine. 15(2): 208–9. 

[15] T. D. Kirsch. 1998. Emergency Medicine Around the World. Annals of 

Emergency Medicine. 32(2): 237–8. 

[16] N. Rahman and C. J. Holliman. 2005. Emergency Medicine in Malaysia 
Demographics of Malaysia Medical Training in Malaysia. 

[17] Asian Disaster Preparedness Center. Strategy & Recommendations in 

Organizing & Managing Emergency medical services (EMS): July 2003 

[18] N. A. R. N. Hisamuddin, M. S. Hamzah, and C. J. Holliman. Prehospital 

Emergency Medical Services in Malaysia. The Journal of Emergency 

Medicine. 32(4): 415–21. 

[19] Hameed, S. A. and Shabnam, M. S. S. 2006. An Intelligent Agent-based 

Medication and Emergency System. Information and Communication 
Technologies (ICTTA ‘06). 24–28 April. Damascus, Syria, 3326–3330. 

[20] Hameed, S. A., Alam, A. H. M. Z, Nuh, N. H. C and Salim, N. H. 2010. 

Integrated Medical Emergency Model: An Interactive Web-Based 

Database. International Conference on Computer and Communication 

Engineering (ICCCE 2010). 11–13 May. Kuala Lumpur, Malaysia. 

[21] Hameed, S. A. and Miho, V. 2010. Medical, Healthcare, and Emergency 

Model: Mobile Web to Enhance Patients’ Facilities. International 

Conference on Computer and Communication Engineering (ICCCE  
2010). 11–13 May. Kuala Lumpur, Malaysia. 

[22] Hauswald, M. and Yeoh, E. 1997. Designing a Prehospital System for a 

Developing Country: Estimated Cost and Benefits. American Journal of 

Emergency Medicine. 15(6): 600–603. 

[23] http://thestar.com.my, “Integrated Call Centre to Link Up All Ambulance 

Services Needed”, 24 FEB. 2011. 

Researches Outcome 

Hisamuddin [18] School of Medical Sciences, Universiti Sains Mala
ysia, initiated the first EMD program. Preliminary 

outcome has shown that it has improved ART. The 

presence of the EMD resulted in a 45% reduction 
in ART. 

Ng and Abdul 

Ghani, [24] 

Develop an ALM that can be used to predict the 

average ambulance service travel times in Penang 
Island. However, the optimization of EMS 

delivery is not addressed.  

Hameed and 
Shabnam [19]; 

Hameed et al. [20]; 

Hameed and Miho, 
[21] 

Integrated medical emergency model has been 
developed to work as a centralized medication and 

emergency management system utilizing 

information technology. Again, the optimization 
of EMS delivery is not addressed.  

Lim et al. [28] Proposed a new ambulance dispatch policies, Free 

Ambulance Exploitation dispatch enables free 
ambulance exploitation to improve the response 

time of urgent call is introduced. 

Azizan et al. [26] Real map EMS delivery  simulation in MPJBT 
area using OSM 

Hatta et al.[27] EMS simulation based on gridded MPJBT area 

map using GMCLP. The location model is solved 
by using PSO algorithm. 



96                                                            Cheng Siong Lim et al. / Jurnal Teknologi (Sciences & Engineering) 70:3 (2014) 93–96 

 

 

[24] Ng, C. H. and Ghani, N. A. 2006. A Model for Predicting Average 

Ambulance Service Travel Times in Penang Island. In Proceeding of the 

2nd IMT-GT Regional Conference on Mathematics, Statistic and 

Applications, Universiti Sains Malaysia. 

[25] Anisah, A., Chew, K. S., Mohd Shaharuddin Shah, C. H. and Nik 
Hisamuddin, N. A. R. 2008. Patients’ perception of the ambulance 

services at Hospital Universiti Sains Malaysia. Singapore Medical 

Journal. 49(8): 631–635. 

[26] M. H. Azizan, C. S. Lim, and W. A. L. W. M. Hatta. Simulation of 

Emergency Medical Services Delivery Performance Based on Real Map. 

International Journal of Engineering and Technology. 5(3): 2620–2627. 

[27] W. A. L. W. M. Hatta, C. S. Lim, A. Faiz, Z. Abidin, and M. H. Azizan. 

Solving Maximal Covering Location with Particle Swarm Optimization. 
International Journal of Engineering and Technology. 5(4): 3301–3306. 

[28] Lim, C. S., Mamat, R. and Bräunl, T. 2011. Impact of Ambulance 

Dispatch Policies on Performance of Emergency Medical Services. IEEE 

Transactions on Intelligent Transportation Systems. 12(2), 624–632. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


