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ABSTRACT OF RESEARCH
(An abstract of between 100 and 200 words must be prepared in Bahasa Malaysia and in English.
This abstract will be included in the Annual Report of the Research and Innovation Section at a later date 
as a means of presenting the project findings of the researcher/s to the University and the community at 
large)

INTRODUCTION
Road traffic injuries (RTI) is a very common cause of admission to the hospital worldwide, in 
particular in the developing countries (Hyder, 2014). It has been a long and agonizing disease that 
contributes to major cause of loss to life, long term suffering, disablement and psychological 
sequelae to both the victims & carer. However in particular, in Malaysia it is well known that there 
is lack of research into RTI epidemiology. The primary aim of this study is to document the 
demographic parameters, the predominant injury mechanisms and severity, geographical 
positioning data (i.e coordinates of the incidents locations), spatial data, mortality, length of 
hospital stay and finally the clinical outcome. The overall output is integrated spatial-temporal, 
pre-hospital and clinical data.

The data collected using manual data form will be transferred into the SPSS version 22.0 software 
produced by IBM and licensed to the USM. The data form comprises of several sections such as 
general demography, injury data, prehospital care, ED management, outcome and geographical 
data. The variables will be in both categorical and numerical data. The data will be analyzed by 
variety of methods ranging from descriptive analysis, univariate analysis and multivariate analysis.

METHODS
We prospectively & retrospectively identified all injured subjects who had been referred to our 
department after sustaining RTIs within the district of Kota Bharu. We will also obtain the data 
from Hospital Raja Perempuan Zainab 2 Kota Bharu (MOH) & the police POL27 (Accident 
computerized form) form. All patients must be diagnosed with road related injuries. For this study, 
we extracted age, gender, accident mechanisms and causes, and vehicle types from the police & 
hospital management and outcome. A set of digital maps will be obtained from the Town Planning 
Unit of Kota Bharu Municipal Office (local district map). Vector spaces were spanned over these 
maps using GIS software (ARCGIS 10.1 licensed to USM), and data from the identified trauma 
cases were added. Spatial analysis and overlay tools were used to identify local clusters of events.

RESULTS
A total of 439 cases were recruited over the ten month data collection period commencing August 
2012 till May 2013. The data showed that motorcycle contributed most (82%) to the RTI victims. 
Most of the RTI cases occurred along hotspot areas within certain Mukim/Borough within the 
Kota Bharu District namely Kenali, Demit and Binjai areas. The factors associated with the 
duration of stay and disability outcome include injury severity score (ISS) and being operated in 
the hospital. The most common areas of occurrence of RTI include staright road, at non peak 
hours, in the evening and in the suburban areas.

CONCLUSION
The RTI cases within the Kota Bharu district follow the genaral pattern of RTI cases in other parts 
of Malaysia. The identification of general demographic and geographical pattern of the RTI will 
assist the policy maker in implementing the preventive program for road safety in future.
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(This report must be attached separately)
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_________ Bahasa Malaysia
KECEDERAAN

The research involved 2 parts: the GIS analysis for RTI hotspot for the vulnerable road users and th, 
analysis for associated factors for disability and the prolonged hospital stay after the RTI. Overall o' 
and half year period of data collection showed that majority of vulnerable road users involved in R1 
among the motorcyclists. The pillion and main riders are equally involved in the RTI. Most of the ir 
involved the average age of 44 years and among the productive working group. The helmet wearing 
among the common geographical features where the RTI occurred are straight road, within suburbai 
area with speed limit of 60km/hr. The buffer analysis within 100 meters of the acccident showed th< 
common build up surrounding involved include the shop lots, restaurants/cafe and villages. The geo 
parameters and the clinical parameters were combined and the multiple logistic regression analysis 
performed searching for the association factors for the disabhty and prolonged hospital stay outcom 
analysis showed that the injury severity score is the main predictive factors for both outcome. None 
geographical factors are strong enough to predict the two outcomes.
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Burden of Road Traffic Injuries in Malaysia

Abstract:

Trauma is one of the common reasons for deaths and hospitalization in Malaysia and in developing

countries in general. 80% of the cause of trauma is due to road traffic injury (RTI). RTI is a very expensive

disease involving young and productive age group of population. The mean age of the RTI patients in

Malaysia is between 25 and 40 years. Most of the RTI cases involve the vulnerable group of road users

such as motorcyclists and pedestrian. Despite the active preventive action and improvement in health

care facilities, the morbidity and the mortality due to RTI over the last 10 years has shown little

improvement. Additionally research and development in the field of RTI in Malaysia is very limited. Most

of the RTI cases are caused by human errors such as poor attitude and behavior on the road. With the

increasing number of RTI cases annually, more government and non-government organizations should

involve in primary and secondary prevention strategies.



Geriatric trauma

The elderly trauma patient presents a challenging clinical dilemma to any 
clinical team. Multiple comorbidities, decreased physiologic reserve, and the 
incidence of occult hypo-perfusion often make the chance for a successful 
functional outcome less likely. However, the question of whether or not pre­
existing disease contributes to poor outcome after injury has yet to be 
conclusively answered. Several studies have indicated that shock, respiratory 
failure, decreasing Trauma Score, increasing Injury Severity Score, 
increasing base deficit, and infectious complications indicate a poor outcome 
in the elderly. In order to overcome these challenges, the clinical team must 
understand that timely diagnoses and treatment is the key. Aggressive 
identification, correction, and monitoring of these pathophysiologic states 
may be able to improve outcome. Laboratory assays, such as base deficit, 
may have promise for measuring the adequacy and completeness of 
resuscitation. Proper triage, prompt recognition of shock, and close 
monitoring will make the difference and will allow the elderly patients to 
return to their pre-existing functional level.



INTRODUCTION

Road traffic injuries (RT1) is a very common cause of admission to the hospital

worldwide, in particular in the developing countries (Hyder, 2014). It has been a long and

agonizing disease that contributes to major cause of loss to life, long term suffering, disablement

and psychological sequelae to both the victims & carer (Nhac-Vu, 2014). Specifically, it is

frequently related to high morbidity and mortality among the young age groups (NAR, 2013).

The most productive group of population has been mostly inflicted by the injury. Lost of days of

work, schooling and earning as a result of the injuries contribute to further socioecenomic

deprivation in the society. According to WHO, RTI is ranked ninth among the leading causes of

loss of disability-adjusted life years (DALYs) worldwide, and is anticipated to rise to become the

third leading cause by 2020 (WHO Global Status Report on Road Safety, 2013). In Malaysia, it

is the fourth common cause of death and admission to the hospital over the last 5 years (Health

Facts MOH Malaysia, 2012). Considering the global burden of disease per 100,000 population,

Malaysia is at the 20th in the world ranking in terms of prevalence of RTI (34.5 injured per

100,000). It is an ever increasing problem and it is the leading cause of morbidity and mortality

in the under 40s age group (Road Safety Annual Report, 2013).

Thus, the main challenge for public health in this century is to decrease the burden of

injuries. RTI should be considered as a disease. It has a host (the patient), and it has a vector of

transmission (e.g motor vehicle, fall etc.). To reduce morbidity and mortality related to RTI,

trauma care planning, injury prevention and systems improvement is extremely important

(Larson, 2013). In

aimed at strengthening disease burden surveillance as well as addressing issues which have been

a developing nation such as Malaysia, there are currently multiple efforts



kept aside for far too long. Preventive programs have been taken with much enthusiasism by

multi agencies such as Ministry of Transportation, Polis DiRaja Malaysia, Jabatan Keselamatan

Jalanraya & MIROS (Ministry of Transport Malaysia, 2014). Much of the preventive programs

and efforts are based solely on the non clinical data. Certain aspect has been neglected such as

integrated data gathering and keeping which can be the main pillar of future preventive program.

Systematic integrated database and surveillance system are much required to enlighten the

involved agencies the actual burden of the disease in particular in relation to the clinical outcome

(Sabariah, 2008). The knowledge of the epidemiological and clinical characteristics of trauma

related RTI is the backbone for trauma care planning, injury prevention and systems

improvement. The integration between the pre hospital and in hospital data will assist the

policymakers and the clinicians in promoting the preventive programs and hence enhance the

road safety programs locally and nationwide. Specifically, very little information has been

gathered pertaining to the relationship between the spatial information and the actual clinical

outcome of the patients who sustain RTI. Much of the studies in the past just identified clinical

parameters of RTI but no correlation analysis has been done in relation to spatial factors

(Zulkipli et al., 2012; Ramli et al., 2008). It would be ideal and interesting for the policymakers

to know this correlation so that effective preventive and sustainable surveillance programs can be

implemented. It can also be a tool for certain agencies like PDRM and JKR to implement their

Determination of causes will help to create concretesafety program for the road users.

measures to decrease injury fatality. For example creating a proper zebra crossing or bridge for

pedestrian at a very busy intersections will reduce pedestrain related RTI (Senserrick et al.,

2014). The development of prevention strategies, such as education, environmental



improvements (spatial parameters), and changes in vehicle design need to be correlated with the

actual severity of the disease and clinical outcome of the patients.

However in particular, in Malaysia it is well known that there is lack of research into RTI

epidemiology (Tran et al.,2009; Sabariah, 2008). Thus, the goal of this study is particularly to

collect data on the epidemiology, pattern of injury and to relate with spatial data in the district of

Kota Bharu. We plan to utilize the geographical information system (GIS) software and perform

the temporo-spatial analysis in relation to clinical data for R.T1 cases attending the emergency

department. The primary aim of this study is to document the demographic parameters, the

predominant injury mechanisms and severity, geographical positioning data (i.e coordinates of

the incidents locations), spatial data, mortality, length of hospital stay and finally the clinical

outcome. The overall output is integrated spatial-temporal, pre-hospital and clinical data. We

related to R.TI in Kota Bharu specifically and in Malaysia generally.

hope this reliable and integrated data can be used for planning current and future trauma care



OBJECTIVES

GENERAL OBJECTIVES:

(Layers for road layout, landuse & building infrastructure)

SPECIFIC OBJECTIVES:

1.

2.

3.

To perform general spatial analysis (point coordinate mapping) for the vulnerable road 
users (motorcyclists & pediatric age group) involve in RTI based on the injury severity 
score, polytrauma cases, triage code of injuries in the ED, motorcycle crash, injury 
severity score, temporal pattern, age group, driving license, hospital admission, body 
parts injured, ED interventions and outcome at discharge.

To analyze geospatial & temporal (3 layers) distribution of road traffic injuries cases within the 
district of Kota Bharu.

To determine the common geographical factors within 100 meters of Buffer analysis for 
each of polytrauma, disable outcome, injury severity, age group and motorcycle related 
RTI cases

PHASE 1 OBJECTIVES (THE APPLICATION OF GIS ANALYSIS TO IDENTIFY THE 
SPATIAL & TEMPORAL FACTORS FOR ROAD TRAFFIC INJURIES AMONG 
VULNERABLE ROAD USERS (MOTORCYCLISTS & PEDIATRIC AGE)

To perform hotspot analysis on “layer Mukim” for the vulnerable road users 
(motorcyclists & pediatric age group) involve in RTI based on the injury severity score, 
polytrauma cases, triage code of injuries in the ED, motorcycle crash, injury severity 
score, temporal pattern, hospital admission, body parts injured, ED interventions and 
outcome at discharge.



GENERAL OBJECTIVES OF STUDY:

SPECIFIC OBJECTIVES:

To determine the predictors of morbidity and hospital admission patterns among vulnerable road 
users based on the manual database related to road traffic crash within the district of Kota Bharu

4. To evaluate whether injury severity (based on Injury Severity Score) are different among 
risky behaviors of road users (age group, gender, driving license possession, road layout, 
location & helmet wearing)

3. To determine the predictive factors for the admission to the hospital post motorvehicle 
crash among the vulnerable road users in the district of Kota Bharu

2. To determine the predictive factors for the disability at discharge post motorvehicle crash 
injuries among the vulnerable road users in the district of Kota Bharu

1. To analyze the general demographic pattern of cases related to motor vehicle crash 
among the vulnerable road users (motorcyclists & pediatric age) attending the ED of 
HUSM& HRPZ

PHASE 2 OBJECTIVES (STATISTICAL ANALYSIS OF DATA FROM THE MANUAL 
DATABASE SYSTEM & GIS ANALYSIS)



METHODOLOGY
1.0 GENERAL METHODOLOGY

1.1 Study design.

Prospective Cohort Study from July 201 1 until June 2013

1.2 Study Venue:

Emergency Department, Hospital Universiti Sains Malaysia & Hospital Raja Perempuan Zainab

2 (HR.PZ 2) Kota Bharu Kelantan.

1.3 Study reference

All patients attended the Emergency Department in Hospital Universiti Sains Malaysia & HRPZ

2.

1.4 Study population. (Reference population)

All trauma patients with road related injury.

1.5 Study Sample (Sample population)

All patients with road-related injuries within the district of Kota Bharu who attended the

emergency departments in Hospital University Sains Malaysia & HRPZ 2 from 1st July 2011 to

June 2013.30th



2.0 SAMPLE SIZE CALCULATION

Young age (Less than 30): 39.7%, z=1.96, precision=5%

Sample required=367

Motorcyclist (Single proportion): 67.7%, z=1.96, precision=5%

Sample required=334

Male factor (Single proportion): 82.8%, z=1.96, precision-5%

Sample required=218

Pedestrian (Single proportion): 33.8%, z=l.96, precision=5%

Sample required=343

Car occupants (Single proportion): 14.8%, z=l .96, precision=5%

Sample required=193

Gender as risk factor: Male= 73%, predicted for female (control)=40%, Sample required=34 

per arm (Total=68)

ii. Predictive factors for Morbidity among all the road users:

Zeng Hao Wong. A Review of Fatal Road Traffic Accidents in Singapore from 2000 to 2004. 

Annals Academy of Medicine. July 2009, Vol. 38 No. 7

(Two proportion sampling: Alpha=0.05, power 80%, 

PO-contro!
m (ratio)=l, PI=experimental,

2.1.1: Sampling For Phase 2 Objectives:

i. Demographic characteristics of road traffic injuries & deaths

Zeng Hao Wong. A Review of Fatal Road Traffic Accidents in Singapore from 2000 to 2004.

Annals Academy of Medicine. July 2009, Vol. 38 No. 7

Yen PT. Radin Umar RS. Fatal Injuries in Malaysian Motorcyslists. International Medical 

Research Journal. 1999 3(2), I 15-1 19



Pedestrian risk (actor: pedestrian=33.8%, predicted lor general population

Hi.

Male as risk factor=73%, predicted for female population (control)=35%

Sample requircd=26 (Total sample 52)

Teenager as risk factoi-56.4%, predicted for adult population (control)=40%

Sample required=145 per arm (Total sample 290)

Predictive factors of Disability among the motorcyclists

Yen PT, Radin Umar RS. Severe Injuries among Malaysian Motorcyclists. International 

Medical Research Journal. 1999 3(2), 115-119

(Two proportion sampling: A!pha=0.05, power 80%, 

P0=contro!

Motorcycle as a risk factor: Molorcyclist=67.7%, predicted for car occupants (control)=50%

Sample required=!20 per arm (Total 240)

(control)=20%

Sample required=l6l per arm ('Total 322)

Night as risk factor: 68%, predicted daylight (control)=50%

Sample required=l 16 per arm (Total 232)

Multiorgan injuries as risk factor=33%, Predicted Single organ injury (control)-15%

Sample rcquircd=87 (Total sample 184)

m (ratio)=l, Pl=experimental,

Young age (less than 30) as a risk factor: Young age=39.7%, predicted for adult population 

(control)=20%

Sample required=89 per arm (Total 178)

as a



Abdul Razak J. Application of Geographical Information System (GIS) for mappingii.

road traffic injuries using existing source of data in Karachi, Pakistan — A pilot

study. J Pak Med Assoc. Vol. 61, No. 7, July 2011. P 640-643

D'Alessandro D, Paone M. Sa Iva tori R, Ciarcunella I.Mapping of road trafficiii.

accidents with pedestrians in the territory of a Local Health Unit of Rome through

integration of administrative and health data. Ann Ig. 2010 Sep-Oct;22(5):419-29.

iv.

v.

Based on common geographical locations (At road intersections: 40.3%). Predicted incidence on

state roads (control)=25%

Sample required=!52 (Total samples 304)

Yen PT, Radin Umar RS. Fatal Injuries in Malaysian Motorcyslists. International 

Medical Research Journal. 1999 3(2), 115-119

Donroe J, Tincopa M, Gilman RH, Brugge D. Pedestrian Road Traffic Injuries in 

Urban Peruvian Children and Adolescents: Case Control Analyses of Personal and 

Environmental Risk Factors, http://www.plosone.org/home.action

Traumatic brain injury as risk factoi-63%, Predicted other organ injuries (control)=45%

Sample required=l 19 (Total sample 238)

2.1.2: Sampling For Phase 1 Objectives:

Weiner & Tepas: Application of Electronic Surveillance & Global Information 

System Mapping to Track the Epidemiology of Pediatric Pedestrian Injury. 

Journal of Trauma-Injury Infection & Critical Care: March 2009-VoI 66 Issue 3 

S10-S16.

http://www.plosone.org/home.action
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