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ABSTRACT 

Disposition time of major trauma patient at Emergency Department HUSlVI 

Kelantan. 

Introduction 

This is a cross-sectional observational study over a period of 7 months from 

December 2009 to June 20 I 0 looking at the mean disposition time of major trauma 

patie nt in Emergency Dep<.u-tme nt (ED) H USM Kelantan. 

Objectives 

The objectives of thi s study were to determine the mean disposition time of major 

trauma patient and to detenrune the factors affecting dispos itio n time of majo r 

trauma patient in Emergency Departme nt HUSM 

Methodology 

The study was conducted at Red Zone Emergency Department HUSM. Inc lusio n 

criteria was patient w ith Injury Severit y Score> 15. This study was approved by the 

Ethical Co mmittee on 3r<l June 2009. Patients' clinical parameters, injury 

characte ristics, ED interventions and radiolog ical investigations were documented 

in data entry form.The time interface for every patient fro m the time of arri val to 

the di spos itio n time. 

Results 

Seventy patients were rec ruited in thi s stud y. Mean ED resident response time was 

2.7 mjnutes (sd= 2.2). While mea n spec ia lty unit response time is 45.7 mjnutes (sd= 

35.7). Mean disposition time of major trauma patient is 272.7 mjnutes (sd= 200.1) 

x 



Multiple compari sons of d ispositio n unit using o ne-way ANOV A showed a 

statistica l d iffe re nce between the groups. ICU disposition time (mean 369. 18 

minutes, sd=287 .58) was sig nificantly different from the OT disposition time (mean 

209.25 nlinutes, sd=86.89) and the mortuary disposition time (mean 154.6 minutes, 

sd=94.2 I ) . Patie nt 's systolic blood pressure (SBP) and oxymetry were noted to 

corre late w ith the d isposition time w ith r=0.237 and r=0.244 respectively, p<0.05. 

Conclusion 

This study showed that major trauma patient were managed fo r 209 minutes in ED 

prior to operative care and 369 minutes before sending to ICU. 
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ABSTRAK 

Suatu kajian pemerhatian keatas masa disposisi pesakit trauma major di 

Jabatan Kecemasan Hospital Universiti Sains Malaysia. 

Pengenalan 

lni adalah suatu kajian pcmcrhatian silang dijalankan sela ma 7 bulan bermula 

dar ipada Disc mbc r 2009 hingga Jun 20 l 0 untuk mclihat masa d ispos isi pcsakit 

trauma major d i Jabatan Kcccmasan (ED) Hospital Sains Malays ia 

Objektif 

Objektif kajian ini adalah mcne ntukan purata masa disposis i pesakit trauma major 

dan mcncntukan faktor-faktor yang mcmpcngaruhi masa disposis i pcsakit trauma 

majo r. 

Tatacara kajian 

Kajian ini dij a lankan di Zon Mcrah Jabatan Kcccmasan HUSM . Kami mcngambil 

pcsakit bcrda sarkan Skor Kctcrukan Kcccdcraan (ISS) > 15. Kajian ini tclah 

me ndapat pc rakuan daripada Majlis Etika pada 3 Jun 2009. Data-data mc ngcna i 

bacaan klinikal pesakit. pcrwatakan kcccdcraan, intcrvensi dan pcnyiasatan 

radio logi dica tatkan di dalam borang data pcsakit. Jarak masa dari waktu pcsakit 

tiha d i Jabatan Keccmasan schinggalah waktu pcsakit kcluar dari jabatan juga 

dirckodkan. 

Keputusan 

Scrama i 70 orang pcsakit bc rjaya dikumpulkan di dalam kaj ian ini . Purata masa 

tindakan cloktor di Jahatan Keccmasan adalah 2.7 minit (sd=2.2) manakala purata 

rnasa tindakan doktor dari unit kcpakaran yang bcrkaitan adalah 45.7 minit 
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(sd=35.7). Purata masa disposisi pcsakit trauma major adalah 272.7 minit 

(sd=200. I). Pcrbandingan bcrganda ke atas unit disposisi pesakit secarn ANOY A 

scarah mcnunjukkan pcrbczaan statistik diantara unit-unit te rscbut. Masa disposis i 

kc Unit Rawatan Rapi (purata 369. 18, sd=287.58) adalah sangat ketara bcrbanding 

masa di spos is i kc Dewan Bcdah (purata 209.25, sd=86.89) dan masa dispos isi kc 

rumah mayat ( purata 154.6, sd=94 .2 I). Tekanan darah sistolik dan bacaan oximetcr 

juga mc nunjukkan korclas i tchadap masa disposisi dcngan r=0.237 dan r=0.244. 

Kesimpulan 

Kajian ini menunjukkan pcsakit trauma major bcrada di Jabatan Keccmasan se lama 

209 minit scmcntara mcnuggu rawatan pcmbcdahan dan 369 minit untuk 

mcndapatkan tc mpat rawatan di Unit Rawatan Rapi . 
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l. INTRODUCTION 

In 1998, World Health Organisation (WHO) estimated about 5.8 million people 

worldwide died because of trauma, which correspond to a rate of 97.9 in 100 000 

population (Krug el al., 2000). Road traffic and self-infli cted injuries are the leading 

causes of trauma-related deaths worldwide and considered as one of the main cause of 

hospital admission nationwide and worldwide. In 2006, accidents remained the top 

three principal causes of hospitalisation and contributed 5.59% of total in-hospital death 

in Ministry of Health (MOH) hospitals in Malaysia. For every death it is suggested that 

30 patients require hospitali sation and 300 require out-patient management for their 

injuri es (Holder el al. , 200 I ) Clearly this is a major strain on healthcare cost. 

Additionally, as thi s is a disease that di sproportionately affects young people and has an 

uneven sex distribution , there is a further cost in terms of di sability. The magnitude of 

thi s proportion can be expl ained by the fact that injuries affect many young people, 

resulting in a large number of years lost because of premature death or a large number 

of years li ved with di sabili ty (Krug el al. , 2000). In 2004 European countries spent 80 

to 290 bil li on Euros in treating non fatal trauma (Racioppi el al. , 2004) and clearly this 

put a major strain on the gross domestic product of Europe. 

The principl e of trauma management started in the pre-hospital care and 

subsequently managed in the definiti ve care unit. During pre-hospital care, patient is 

usually transported to the nearest hospital but it is advocated that pati ent is transported 

to the trauma center that is appropriate to the injury that the pati ent sustained. This is to 

ensure that the correct patient is managed at the ri ght trauma care. The regionalisation 

of trauma care has lowered the preventable death rate and morbidity due to major inju ry 
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(Shackford et al. , 1989) . The improvement has been attributed to multiple factors, 

including effective pre-hospital advanced life support systems, rapid transport to a 

trauma centre and better management of life- and limb-threatening injuries. Donald 

Trunkey had brought the concept of trimodal death pattern which reflect so much to 

the concept of "golden hour" where during the first hour of injury, if the appropriate 

patient is sent to the appropriate center of care, may reduce the mortality and morbidity 

(Baker et al. , 1980). 

In March 2010 United Nation General Assembly had requested World Health 

Organisation (WHO) to proclaim 2011-2020 as a Decade of Action for road safey. 

Therefore, WHO in cooperation with United Nations Road Safety Collaboration with 

other stakeholders had prepared Plan of Action for the Decade which delineate 5 

pillars in trauma care concentrating in prevention of road traffic injury. The plan was to 

encourage countries at national level to implement the following five pillars, based on 

the recommendations of the World Report on Road Traffic Injury Prevention as 

proposed by the Global Road Safety Commission. 

Pillar 1 Pillar 2 Pillar 3 Pillar 4 Pillar 5 

Road Safety Safer Roads Safer Vehicle Safer Road Post Crash 

Management and Mobility Design User Care 

The objective to be achieved in pillar 5 is to increase responsiveness to post crash 

emergencies and improve the ability of health systems to provide appropriate and 

adequate emergency treatment and longer term rehabilitation for crash victims. Among 

the recommended national activities are 1) To develop prehospital care systems, 

including the extraction of a victim from a crash and implementation of a single 

3 



nationwide telephone number for emergencies 2) To develop hospital trauma care 

systems and evaluate the quality of care through the implementation of good practice 

guidelines on trauma care systems and quality assurance and 3) To provide early 

rehabilitation to injured patients to minimize both physical and psychological trauma. 

Trauma cases are routinely encountered in Emergency Department and 

substantial prop011ion of these cases are major trauma cases which require immediate 

medical attention in order to reduce the mortality and morbidity. Trauma has a great 

impact to the healthcare burden (Finkelstein et al., 2004). Majority of them received 

medical attention as early as on-scene medical care also known as pre-hospital care. 

Injury Severity Score (ISS) , which is the most widely used measure of injury severity 

in patients with trauma is adapted from Abreviated Injury Scale (AIS). In Emergency 

Department (ED) HUSM, major trauma patient received are either referred from other 

hospital or health clinic or new cases attending the department by various means. The 

in-hospital care sta11s once these patients were traiged to resuscitation zone. Upon 

triaged, these patients are immediately seen and managed by the ED resident. Almost 

always, these pati ents were subjected to various life saving interventions such as 

intubation, chest tube drainage etc depending on the presentation injuries. They are also 

needed to undergo certain radiological investigation to aid in definitive management of 

the patient. Subsequently, patients were referred to the respective unit and eventually 

the final disposition unit is made by the respective specialty units. 

Disposition time of maj or trauma patient remains a dil emma in most ED in 

Malaysia especially in teaching hospital namely Hospital Universiti Sains Malaysia, 

Pusat Perubatan Universiti Kebangsaan Malaysia and Pusat Perubatan Universiti 



Malaya. The disposition time of these patient will be affected by the severity of injuries 

sustained thus usually requiring multidisciplinary approach management. The extend of 

severity of the injuri es made them amenable to resuscitation and stabilization in ED. 

Delay in delivering patients to their final di sposition unit not only affect the 

overall morbidity and mortality, it wi ll also affect the patients ' and the patient's 

relatives satisfaction of trauma care provided at the very initial site of in-hospital care 

which is the Emergency Department. There are some factors contributing to the delay 

of disposition time such as unavai labili ty of in-house beds in the general wards, 

intensive care units (ICU) or operation theater (OT), delayed review by the ED 

residents or the respective units doctors and delayed in getting the radiological 

investigations or on-going life-saving procedure in the ED itself. 

Another important issue which resulted from the delay in disposition of major 

trauma patients is ED overcrowding which conseqently will affect the workflow of ED 

staff and cause 'paralysis' of the department or better known as access block 

(Twanmoh and Cunningham, 2006), thus cause more aggression either by the staffs or 

the patients' companion. 
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2. L ITERAT URE REVI EW 

2.1 Trauma as a disease 

Trauma is a di sease with a high ri sk of recurrence. Thi s is highly related to 

chronic high-risk behaviors such as alcohol or drug abuse, preexisting psychopathology 

and cultural acceptance of violent resolution of personal conflicts, all of which 

adversely affect pati ents' lives (Poole et al. , 1993) Injuries have been shown to account 

for a significant health burden on all populations, regardl ess of age, sex, income, or 

geographical region. Decreasing the burden of injury is one of the main chall enges for 

public health is to in the next century. Important lessons learned during the past 

decades is certainly that injuri es are preventable (Krug et al., 2000). 

As trauma or injury is often predi ctable, therefore it is preventable. Trauma 

prevention are possible through vari ous public health programs led by governmental 

and non-governmental agencies. The 4-Es of effective strategies of trauma prevention 

are "Engineering", " Enforcement", "Education" and "Economics" (Garrison et al., 

1997) whi ch is well understood as the table below; 

Table 2. 1 The 4-Es of injury prevention 

Engineering Install ati on of product or environmental design to provide 
protection such as airbags 111 automobi I es and sprinkler 
systems in buildings. 

Enforcement Enforcing laws and administrative rules in order to change 
behavior such as use of seatbelts or helmets. 

Education Persuade persons at risk to change their behavior towards 
increased self-protection such as weari n~g seatbelt campaign. 

Economics Provide monetary incentives for those who adhere to trauma 
prevention program such as discount coupons on purchase of 
child safety seats. 
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There are many models to use in approach to trauma prevention (Ivers et al. , 

2008) but the effective model is the Haddon matrix. Applying principles of 

epidemiology, Dr Wiliam Haddon Jr explained that trauma prevention involved the 

interaction of three factors; the host (human factors), environment (physical and socio­

cultural environment) and agent (vehicl e or energy). Haddon matrix is a two­

dimentional framework, incorporating these factors according to three event phases; 

pre-event, event and post event (Ivers el al. , 2008, Runyan and Yonas, 2008). 

Trauma accounts for I 0% of measurable healthcare expenditures, but probably 

has a significantly greater impact if other measures such as value of life lost to 

premature mo1iality, loss of patient and caregiver time, nonmedical expenditures (e.g., 

wheelchair ramps), insurance costs, property damage, litigation, decreased quality of 

li fe, and dimini shed functional capacity are factored into the calculation (Finkelstein el 

al. , 2004). 
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2008) but the effective model is the Haddon matrix . Applying principles of 

epidemiology, Dr Wiliam Haddon Jr explained that trauma prevention involved the 

interacti on of three factors; the host (human factors), environment (physical and socio­

cultural environment) and agent (vehicle or energy). Haddon matrix is a two­

dimentional framework, incorporating these factors according to three event phases; 

pre-event, event and post event (Ivers et al. , 2008, Runyan and Yonas, 2008). 

Trauma accounts for I 0% of measurable healthcare expenditures, but probably 

has a significantly greater impact if other measures such as value of life lost to 

premature mOiiality , loss of patient and caregiver time, nonmedical expenditures (e.g., 

wheelchair ramps), insurance costs, property damage, litigation, decreased quality of 

life, and diminished functional capacity are factored into the calculation (Finkelstein et 

al. , 2004). 
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2.2 Acceptance of trauma as part of World Health Organization (WHO) Action 

Plan 

As today ' s healthcare perspective had changed from managmg illness to 

promoting wellness. Trauma prevention had moved beyond promoting good health to 

added dimension of reducing healthcare costs. 

In 2009, The Commission for Global Road Safety issued a call for a Decade of 

Action Plan for Road Safety. The proposal came from a wide range of public figures 

as well as the UN Road Safety Collaboration. The UN Secretary- General , in hi s 2009 

report to the General Assembly encouraged Member States to support efforts to 

establish a decade of action. A decade of plan would provide an opportunity for long-

term and coordinated acti vities in support of regional, national and local road safety . 

The action plan consists of 5 pillars which include 1. Road safety management, 2. Safer 

roads and mobility, 3. Safer vehicle design, 4 . Safer road user and 5. Post crash care. 

Countries are encouraged to impl ement activities according to the 5 pillars based on the 

recommendations of the Global Road Safety Commission (WHO, 20 10). 

Pillar 1: Road safety Management 

The ooal is to create a multi-sectorial partnership to develop road safety 
I::> 

strategies and targets . The partnership which is led by ce11ain agenci es will then be able 

to establi sh a data coll ecti on system for on-going monitoring and evaluation of road 

traffic deaths , injuri es and crashes. 
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Pillar 2 : Safer Road and Mobility 

To achieve safer road design in pillar 2, the activity plan is directed towards 

improvi ng road design adhering to the safety and protective quality of road networks 

for the benefit of all road users especially the cyclist, motorcyclist and pedestrians. 

Pillar 3: Safer Vehicle Design 

Action plan in Pillar 3 encourages universal deployment of improved vehicle 

safety technol ogies through a combination of relevant global standards, consumer 

information schemes and incenti ves to accelerate uptake of new safety technologies. 

Pillar 4: Safer Road User 

The action plan is to develop comprehensive traffic safety programs to improve 

road user behavior. With increased enforcement of road traffic law standards and rul es 

combined with public awareness/education activities will improve compliance to key 

road safety rules to reduce the impact of risk factors such as speeding, drink-driving 

and non-use of seat belts, helmets and child restraints. 

Pillar 5: Post Crash Care 

In pi llar 5 which is post crash care, the aim of the activities is to increase 

responsiveness to post crash emergencies and improve the ability of the health system 

to provide appropriate emergency care and longer term rehabilitation for crash victims. 
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