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PPRREEFFAACCEE 
 
The QTR has been established as a statewide registry since January 2002. This report 
describes aggregate road traffic crash injury data collected by the QTR at 14 
Queensland public hospitals in 2007. The Registry includes adults and children 
admitted for at least 24 hours for the treatment of an acute minor or major injury. An 
overall total of 3,519 road traffic crash cases were eligible for inclusion on the QTR 
throughout the state in 2007, of which 806 met the criteria for major trauma. 
 
Road traffic crashes (RTCs) are the single greatest cause of major injury, as well as a 
significant cause of all serious injury in Queensland. During the last 10 years, over 
3,500 Queenslanders have died and 46,000 were seriously injured in RTCs, with the 
cost to Queenslanders being in excess of $1 billion per year. This significant burden is 
similar to that reported in other states of Australia, as well as throughout the world. 
Long term care of those injured in RTCs has rarely been thoroughly costed, but 
represents a significant, ongoing commitment by both the health and insurance 
sectors. Detailed exploration of the patterns of injury in groups of individuals injured in 
RTCs, as well as trends in treatment and recovery, will allow development of enhanced 
trauma services and management of patients with the aim of decreasing the burden of 
serious injury, in terms of pain and suffering as well as economic costs. 
 
Data describing injury fatalities and the ‘road toll’ are available from other sources (eg 
Queensland Transport), however, the data provided by the QTR are particularly 
informative in describing the extent of serious, non-fatal injury sustained in RTCs. It is 
in this category of injury where considerable economic and personal burden to 
individuals and society has been shown. Overall, the data provided in this report are 
useful to clinicians involved in the care of trauma patients, healthcare policy personnel 
involved in planning for future system requirements and those working in injury 
prevention. 
 
The success of the QTR would not be possible without the dedicated work of the QTR 
core management team or the Trauma Registry Nurse Coordinators, Health 
Information Managers, clinicians and managers who support the functions of the 
Registry in each of the participating hospitals. We thank all these people, as well as the 
clinical directors for the ‘non-clinical’ time they provide to undertake the activities of the 
Trauma Review Committees. 
 
On behalf of CONROD and the QTR, we are pleased to provide this, the fifth annual 
QTR report describing road traffic crash injuries treated throughout Queensland, in the 
12-month period from January to December 2007. 
 
 
 
 
 
!
!
!
!
"##$%&'()!*+$,)##$+!-.&,,!*$..'+/! ! ! *+$,)##$+!0&%1$.'#!2)..'34!
Director      Director 
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EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  
 
This is the fifth annual report of aggregate injury data collected by the QTR on road 
traffic crash (RTC) cases admitted for 24 hours or more to 14 hospital sites throughout 
Queensland in 2007. Queensland public hospitals participating in the QTR in 2007 
were Caboolture, Cairns, Gold Coast, Ipswich, Mackay, Mater Children’s, Nambour, 
Princess Alexandra, Redcliffe, Rockhampton, Royal Brisbane & Women’s, Royal 
Children’s, Toowoomba, and Townsville. An overall total of 3,519 RTC cases were 
eligible for inclusion on the QTR, of which 806 met the criteria for major trauma. RTCs 
accounted for 46% of all major injury admissions to QTR hospitals in 2007. 
 
Of all eligible RTC cases for 2007 (3,519): 
 
" Approximately 75% of the total cohort were male, with a similar percentage of 

males in the major injury category 

" Injured males were younger than females overall 

" Fifty-four percent of cases were aged from 15 to 39 years. Fifty-six percent of 
males and 50% of females were in this age range 

" Nearly one-third of people injured in the cohort were motorbike drivers. A further 
20% were motor vehicle drivers 

" Over half of all injured cyclists were aged from five to 19 years 

" A higher percentage of major injury compared to minor injury was seen in the 
motor vehicle driver, motor vehicle passenger and pedestrian categories 

" Forty-two percent of all RTCs occurred on the weekend 

" The largest number of RTCs occurred in November 

" Musculoskeletal injury was common, with fractures occurring frequently to lower 
and upper extremities 

" The majority of patients sustained injuries to more than one body region 

" Median ISS was 24 for patients with major injuries. Almost three-quarters of all 
major injury cases had an ISS from 16 to 30 

" The full RTC cohort had a median length of acute hospital stay of five days. Major 
injury cases had a median length of acute hospital stay of 10 days 

" The median length of acute hospital stay was longest for injured motor vehicle 
passengers and pedestrians 

" Approximately 18% of the cohort were admitted to ICU, with 72% of these patients 
having sustained major injury 

" Of the major injury patients transferred to other in-hospital health services 
following definitive care, 58% were transferred to a rehabilitation service 

" Sixty-one percent of patients underwent an operation as part of their acute injury 
treatment 

" In-hospital mortality across the full RTC cohort was 2.7%, however, mortality rate 
within the major injury category was 11.7%. 
 

These data identify a heavy burden of injury due to RTCs in Queensland. The 
prominence of RTCs as the most common cause of major injury, and the capacity of 
the QTR to inform policy, practice and support programs to reduce the burden of injury 
to individuals, organisations and Queensland society, emphasises the essential role of 
the QTR.  
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BBAACCKKGGRROOUUNNDD  
 
Road traffic crashes are one of the leading causes of disease burden in Australia, 
especially for males and those aged from 15 to 44 years1. RTCs are the leading cause 
of injury-related deaths worldwide and if current trends continue, RTCs will rank 
among the six leading causes of death and burden of disease by 20202. During the 
last 10 years, over 3,500 Queenslanders have died and 46,000 were seriously injured 
in RTCs, with the cost to Queenslanders being in excess of $1 billion per year3. In 
addition to the economic burden, the cost to the victims, their family and friends, and 
the community in terms of pain and disability, is immense. This huge burden of RTCs 
in Queensland is consistent with that reported throughout Australia4,5, in other 
developed countries6,7 and worldwide2. The cost of RTCs in Australia has been 
estimated to be $15 billion per year, with total human costs totalling $8.4 billion per 
year4. Long term care of people seriously injured in RTCs has been estimated at $2 
billion per year, with the average cost of a serious injury crash being approximately 
$408,0004. 
 
Given the extent of the burden of RTC-related injury, it is not surprising that a number 
of strategies have been developed to improve road safety and reduce death and injury 
on Australian roads. These include the National Road Safety Strategy 2001-20108 and 
the Queensland Road Safety Strategy 2004-20113. One of the strategic objectives of 
the National Road Safety Strategy 2001-2010 is to “improve trauma, medical and 
retrieval services” 8. The report notes that an effective trauma system is essential for 
treating the injured and that a trauma system “must include the collection of data 
concerning the causes and prevention of injury and the outcomes of injury 
management”. 
 
The Queensland Trauma Registry was established in 1998 in the Centre of National 
Research on Disability and Rehabilitation Medicine (CONROD), with the purpose of 
maximising the benefits of care provided to people hospitalised in Queensland 
following serious injury. Funding from Queensland Health supports the Trauma 
Registry Nurse Coordinator positions at The Townsville, Royal Brisbane & Women’s 
and Princess Alexandra Hospitals and the Clinical Coder position at Mater Children’s 
and Royal Children’s Hospitals. The Motor Accident Insurance Commission provides 
funding for the infrastructure, Trauma Registry Nurse Coordinator positions at the 
remaining sites and the core positions of Director, Manager, Senior Research Fellow, 
Database Manager, Quality Assurance & Training Officers, Research Officers and 
Health Information Managers. 
 
The QTR commenced data collection at the Royal Brisbane & Women’s and Princess 
Alexandra Hospitals in January 1998. In 2002 the QTR was established as a 
statewide registry, with the participation of 13 Queensland public hospitals. In 2009, 
membership increased to 20 sites, thus capturing the majority of severely injured 
patients in Queensland. 
 
The QTR fosters best practice in data collection, clinical review and scientific research 
through the collection and systematic review of data on the incidence, circumstances, 
types and severity, and treatment and outcomes of serious injury in Queensland, as 
well as all phases of treatment from pre-hospital to discharge or death. 
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MMEETTHHOODDOOLLOOGGYY  
 
 

SSttuuddyy  ddeessiiggnn  
 
A prospective cohort design with chart based data acquisition at point of hospital 
separation is used for the operation of the QTR. 
 
 

CCrriitteerriiaa  //  CCaassee  ddeeffiinniittiioonn  
 
The Emergency Department Information System (EDIS) is a management application 
to collect information about every patient presentation to an emergency department at 
a Queensland public hospital. Cases are identified for inclusion on the QTR via a 
standard system report generated by EDIS using the following criteria: 
" > 14 years of age and admitted to a Registry hospital site for !  24 hours on initial 

presentation for treatment of an injury AND are codeable to an ICD-10-AM 
category from S00-S99, T00-T35, T63, T66-T71, T75 

" "  14 years of age and admitted to a Registry hospital site for !  24 hours on initial 
presentation for treatment of an injury AND are codeable to an ICD-10-AM 
category from S00-S99, T00-T75, T78 

" Admission via Emergency Department (ED) or transferred from another hospital 
(bypassing ED) for the acute treatment of an injury. 

 

Also included on the QTR are cases of injury where patients: 
" Die during ED presentation after active treatment was undertaken in ED 
" Die during hospital admission. 
 

Exclusions 
Cases are excluded from the QTR where: 
" Fracture is pathological 
" Dislocation is spontaneous 
" Injury occurred in hospital and did not present through ED 
" Treatment is for psychiatric condition rather than injury 
" Treatment is for medical condition rather than injury 
" Treatment is for complication of injury (eg cellulitis) 
" Admission is for convalescence, not treatment 
" Admission is for social reasons. 
 

Minor trauma cases 
Injury Severity Score (ISS) < 16; deaths subsequent to fractured neck of femur (NOF) 
in those aged !  65 years (Fractured NOF ICD-10-AM codes S72.00 – S72.2, or AIS 
codes 851808.3, 851810.3, 851812.3 or 851818.3); cases where an ISS is not able to 
be calculated, including those who die subsequent to overdose / poisoning or 
drowning. 
 

Major trauma cases 
ISS !  16, die in the ED (where definitive care undertaken) or died during admission 
(other than deaths subsequent to overdose / poisoning or fractured NOF in those aged 
!  65 years). A guide to data fields collected for major and minor injury cases is 
included in Appendix A. 
 

Data definitions 
Standard data definitions are in use in the QTR. These include: 
" Abbreviated Injury Scale 1990 (AIS-90) for coding of all injuries sustained by the 

patient including identification of main body location of injury 
" National Data Standards for Injury Surveillance version 2.1 (NDS-IS) for main 

nature of injury 
" International Statistical Classification of Diseases and Related Health Problems 

(10th Revision) – Australian Modification (ICD-10-AM) for External Cause, Place, 
Intent and Activity (2005 onwards). 
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DDaattaa  ccoolllleeccttiioonn  
 
The QTR data collection system consists of a live, stand-alone, centralised database 
which is populated electronically with information downloaded from EDIS, and with 
supplementary fields entered manually at chart audit. The manual data entry is 
performed at each QTR member hospital by designated Trauma Registry Nurse 
Coordinators (TRNCs) and Health Information Managers accredited in specialised 
injury coding. 
 
The basic QTR data counting unit is per trauma event, to ensure patients appear on 
the database only once. Those patients who are transferred between QTR sites for 
treatment of a trauma event appear on the Registry only for the site at which they 
received the majority of their definitive care.  
 
 

DDaattaa  qquuaalliittyy  
 
Data quality assurance is a major priority in achieving and maintaining the highest 
standard of care within the trauma system. A series of processes are in place to 
optimise the reliability and validity of the data, with CONROD employing a core data 
management team to implement these strategies. 
 
Data quality processes can be grouped under three main strategies – education, 
database validation rules and quality assurance checks. Specifically, these strategies 
include:  

" Central orientation, training and management of QTR data collection staff (coders) 

" Data collection performed by qualified TRNCs and Health Information Managers 
accredited in specialised injury coding 

" Publication of coding manuals which specify inclusion and exclusion criteria and 
guide coding staff through the QTR data collection and documentation process 

" Incorporation of automatic flags into the QTR database to guide coding staff and 
provide alerts of incomplete or invalid data 

" Provision of a central coding help desk service 

" Accessing and cross-checking multiple sources of data (ED, ICU and hospital 
discharge diagnosis lists) to ensure all relevant patients are identified, eg cases 
that may bypass EDIS or do not initially meet the inclusion criteria for the QTR 

" Monthly statewide QTR staff meetings including coding exercises 

" Quarterly publication of QTR coding newsletter 

" Twice-yearly statewide staff workshops to provide education and share lessons 
learned across QTR member hospitals 

" Annual site audits of subsets of included and excluded cases via dual coding of 
patient health records by a senior Health Information Manager 

" Conducting a series of automatic and manual audits on all data including routine 
intensive data cleaning and edit checks 

" If required, addressing data coding backlogs with qualified QTR TRNCs and 
Health Information Managers. 
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DDaattaa  ccaappttuurree  
 
Queensland public hospitals participating in the QTR in 2007 were Caboolture, Cairns, 
Gold Coast, Ipswich, Mackay, Mater Children’s, Nambour, Princess Alexandra, 
Redcliffe, Rockhampton, Royal Brisbane & Women’s, Royal Children’s, Toowoomba, 
and Townsville. These are the main hospitals where significant injuries are treated, 
however, the data presented in this report do not purport to be the complete picture of 
all injuries treated in Queensland.  
 
Injured patients who were not admitted to hospital or were admitted for less than 24 
hours were excluded from the QTR and no hospitals in the Wide Bay region were 
included on the QTR in 2007. Hospitals in this region (Bundaberg, Hervey Bay and 
Maryborough Hospitals) and Logan Hospital were added to the Registry in 2009. 
 
 

DDaattaa  aannaallyyssiiss  aanndd  rreeppoorrttiinngg  
  
QTR data are available to participating hospitals immediately following entry to the 
database. For example, the ‘audit and reporting’ module of the QTR database flags 
cases which have tripped a performance indicator and automatically produces a report 
which is presented by the TRNC for audit and review by the hospital Trauma Review 
Committee. 
 
QTR data are reported on a regular basis to the Queensland Health Statistics Centre 
and to the Office of the Chief Health Officer. 
 
A summary of all data fields collected for trauma patients included on the QTR is 
included at Appendix A.  
  
 

DDaattaa  uussaaggee  
 
Trauma registries are well established in a number of countries and have been used 
to change legislation, promote trauma prevention and to evaluate trauma system 
effectiveness11-15. Trauma registries have also been shown to be more useful and 
accurate than administrative databases in assessing quality of care and diagnostic 
and therapeutic interventions16. In addition to the recognised function of trauma 
registries of enabling clinicians to evaluate the effectiveness of trauma systems17, 
trauma registries are essential to assessing and improving standards of trauma care18. 
Overall, trauma registries are necessary tools for preventive strategies, quality 
assurance practices, health planning and evaluation, and monitoring the epidemiology 
of serious injury19. 
 
The QTR was established for multiple purposes and data collected by the QTR are 
used for a variety of activities including: 
" Quality review and practice development 
" Identification of trauma care-related issues 
" Implementation of revised practice guidelines and procedures 
" Provision of education and development activities 
" Data requests and reports. 
 
From 2003 to 2007, a total of 203 requests for QTR data were completed for external 
data users. These data requests were used for a variety of purposes including: 
" Clinical research projects and chart audits 
" Epidemiological research projects 
" Writing journal articles 
" Conference presentations / posters 
" Presentations at trauma-related meetings / workshops / forums  
" Development of injury prevention strategies 
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" Assessing hospital service usage 
" Evaluating effect of changes in trauma treatment protocols / guidelines 
" Estimating trauma workloads 
" Public hospital education. 
 
QQuuaall ii ttyy  rreevviieeww  aanndd  pprraacctt iiccee  ddeevveellooppmmeenntt   
 
The trauma review process is particularly important and is designed to identify areas 
of educational need, improve patient care and to review systems performance for 
those involved in trauma care. Trauma Review Committees (TRCs) provide a 
multidisciplinary forum to review patients:  
" who ‘tripped’ a performance indicator  

(that is, above or below a predetermined threshold which may be associated with 
sub-optimal performance / treatment) 

" who died in hospital 
" who had an otherwise notable condition  

(for instance, a rare or complicated combination of injuries and/or co-morbidities). 
 
Significant trauma management or systems issues identified through the QTR trauma 
review processes are communicated to the Office of the Chief Health Officer through 
the Patient Transport Quality Council. 
 
 
EEtthhiiccaall  ccoonnssiiddeerraattiioonnss  
 
On 14 December 2006, Her Excellency the Governor, acting by and with the advice of 
the Executive Council and under the provisions of the 5)'.(1!6)+7&%)#!"%(!8998, made 
the 5)'.(1!:);&#.'(&$<!"3)</3)<(!=);>.'(&$<!?0$@!AB!CDDE  (the HLA Regulation). 
 
The HLA Regulation amended the 5)'.(1!6)+7&%)#!=);>.'(&$<!CDD8 to prescribe The 
University of Queensland as an entity for the duty of confidentiality exemption 
purposes under section 62H(b) of the 5)'.(1! 6)+7&%)#! "%(! 8998, for the purpose of 
collecting data for the Queensland Trauma Registry to evaluate, manage, monitor or 
plan health services for trauma patients. A copy of the HLA Regulation was notified in 
the Queensland Government Gazette on 15 December 2006. 
 
The operation of the QTR is approved by the ethics committee of each relevant Health 
Service District and The University of Queensland, in accordance with the National 
Health and Medical Research Council Guidelines.  
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SSUUMMMMAARRYY  OOFF  RROOAADD  TTRRAAFFFFIICC  CCRRAASSHH  TTRRAAUUMMAA  
IINN  QQUUEEEENNSSLLAANNDD  

 
This section provides information on all trauma patients who were seriously injured in 
a road traffic crash (RTC) and who met the inclusion criteria and were eligible for entry 
on the QTR in 2007. A total of 3,519 patients were admitted to one of 14 QTR 
hospitals throughout Queensland following a RTC and were included on the QTR in 
2007, with 806 of these being major injury cases. Overall, RTCs accounted for 46% 
(806) of all major injury cases and 25% (3,519) of the total injury cases admitted to 
QTR hospitals in 2007 (Table 1). The number of eligible RTC cases entered on the 
QTR was 3,226 in 2005 and 3,432 in 2006. 
 
Table 1: Proportion of all injury cases and major cases in each external cause group (n = 

14,140) 
External cause No. of injury cases (%) No. major injury cases (%) 
RTCs 3,519 (25%) 806 (46%) 
Falls 5,719 (40%) 544 (31%) 
Collisions 1,423 (10%) 181 (10%) 
Other causes 3,479 (25%) 207 (12%) 

 
 

MMaajjoorr  //  MMiinnoorr  CCllaassssiiffiiccaattiioonn  
 
Of the total RTC cohort of 3,519 patients included on the QTR in 2007: 
 

" 77% (2,713) were classified as minor injury cases  
(ISS <16), and 
 

" 23% (806) were classified as major injury cases  
(ISS !  16 or died in ED or died during hospitalisation). 
 

For the total RTC cohort, the median ISS was nine (IQR = 5 – 14). For major RTC 
cases, median ISS was 24 (IQR = 19 – 33). 
 
Within the major category, the largest number of cases had an ISS from 16 to 20 
(Figure 1). Eleven patients had an ISS less than 16 and either died in ED or died 
during admission and were therefore classified as major injury cases. Overall, 73% 
(590) of all major injury cases had an ISS from 16 to 30. 
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Figure 1: ISS categories for major RTC injury cases (n = 806) 

 
  
2005 Ð 2007 
 
The percentage of major RTC injury cases in Queensland was 20% in 2005, 24% in 
2006, and 23% in 2007. Overall, the median ISS was nine in all three years. 



 

© CONROD 2009  15 

DDeemmooggrraapphhiicc  CChhaarraacctteerriissttiiccss  
 
AAggee  aanndd  sseexx  ooff   iinnjjuurryy  ccaasseess  
 
Of the 3,519 patients within the RTC cohort, males were over-represented, 
constituting 75% (2,641) of all patients admitted to one of the QTR hospitals for the 
treatment of injury following a RTC. The most common age group for injury 
occurrence was the 15 to 19 years age group for both males and females (Figure 2). 
For males, the mean age at injury was 32.0 years (SD = 17.26), while for females the 
mean age at injury was 36.0 years (SD = 21.29). Across most age groups, there was 
a higher percentage of males compared to females (Figure 3). 
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Figure 2: Age group and sex for RTC-related injury cases (n = 3,519) 
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Figure 3: Percentage of males and females within each age group for RTC-related injury 

cases (n = 3,519) 
 
The age and sex distribution was similar for major injury cases, with 74% (597) of 
these cases being male. For major injury cases, the most common age group for both 
males and females was the 15 to 19 years age group (Figure 4). For males, the mean 
age at injury was 37.0 years (SD = 18.39), and for females the mean age at injury was 
37.3 years (SD = 22.21). 
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Figure 4: Age group and sex for major RTC-related injury cases (n = 806) 

 
Fifty-four percent (1,887) of patients injured in a RTC were aged from 15 to 39 years, 
which was higher than the proportion of people in this age range across the state of 
Queensland (35%)18. Fifty-six percent (1,481) of males and 50% (406) of females 
were in this age group. Twenty-seven percent (957) of patients were young adults (15 
to 24 years), which was almost double the proportion of people in this age range 
across the state of Queensland (14%)18. 
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CCoommmmeennttaarryy  
 

Consistent with previous state, national and international patterns19,20,2, the cases 
recorded as experiencing serious RTC-related injury throughout Queensland in 2007 
were predominantly male (approximately three quarters of cases). Injured males were 
predominantly young, with 56% of all injured males aged from 15 to 39 years. 
Although the actual number of females injured in RTCs was less than males, it was 
also young females (as opposed to older females) that were injured at a higher rate in 
2007. 
 

 
 

IInnjjuurryy  EEvveenntt  CChhaarraacctteerriissttiiccss  
 
CCaatteeggoorr iieess  ooff   RRooaadd  TTrraaff ff iicc  CCrraasshheess  
 
Of the 3,519 people who were involved in a RTC in 2007, 32% (1,138) were motorbike 
(MB) drivers, 20% (701) were motor vehicle (MV) drivers, 14% (501) were MV 
passengers, 13% (461) were cyclists, 9% (300) were pedestrians, 3% (119) were MB 
passengers with 8% (299) falling under the ‘other transport’ category (Figure 5). 
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Figure 5: Percentage of injuries occurring in each RTC category (n = 3,519) 
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A large proportion of cases were aged from 15 to 29 years in the MB driver (42%), MV 
driver (39%), MV passenger (45%) and MB passenger (41%) categories, while for 
cyclists, over half of all injured patients were aged from five to 19 years. The age of 
injured pedestrians and those injured in other transport related incidents were spread 
over all age groups (Table 2). 
 

Table 2: RTC category by age group (n = 3,519) 
Age 

group 
MB 

driver 
MV 

driver 
MV 

passenger Cyclist Pedestrian MB 
passenger 

Other 
transport 

0-4 4 1 14 9 9 - 4 
5-9 14 - 20 54 25 - 20 

10-14 87 - 28 125 23 15 20 
15-19 177 94 101 62 37 16 33 
20-24 166 100 72 22 21 18 38 
25-29 139 78 53 27 27 15 34 
30-34 120 57 27 25 23 9 21 
35-39 117 61 15 25 17 9 31 
40-44 118 50 34 23 23 12 24 
45-49 77 40 17 23 14 7 14 
50-54 60 55 18 17 13 7 20 
55-59 26 43 22 21 13 2 14 
60-64 15 48 15 11 10 6 10 
65-69 11 28 12 2 17 1 10 
70-74 2 12 16 9 11 2 1 
75-79 2 16 8 1 6 - 3 
80-84 1 10 17 4 7 - 1 
85-89 2 6 10 - 3 - 1 
90+ - 2 2 1 1 - - 
Total 1138 701 501 461 300 119 299 

  
 
When comparing the RTC categories within the major injury group, MV drivers 
accounted for the largest proportion of major RTC-related injury cases (28%) followed 
by MB drivers (26%) and MV passengers (18%) (Figure 6). When comparing the RTC 
categories within the minor injury group, MB drivers accounted for the largest 
proportion of minor RTC-related injury cases (34%) followed by MV drivers (18%) and 
cyclists (15%) (Figure 6). 
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Figure 6: Percentage of cases for each RTC category within major and minor injury 

groups (n = 3,519) 
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MMVV  ddrr iivveerrss  vveerrssuuss  MMBB  ddrr iivveerrss  
 
More MB drivers (1,138) than MV drivers (701) were injured in 2007. MB drivers 
accounted for a larger proportion of all minor RTC-related injury cases (34%) 
compared to MV drivers (18%). However, the proportion of all major RTC-related 
injury cases was higher for MV drivers (28%) than MB drivers (26%). Overall, the 
median ISS was lower for MB drivers than it was for MV drivers (Table 3) 
 
MMVV  ddrr iivveerrss  vveerrssuuss  MMVV  ppaasssseennggeerrss  
 
More MV drivers (701) than MV passengers (501) were injured in 2007. MV drivers 
accounted for a larger proportion of all minor and major RTC-related injures cases 
(minor = 18%, major = 28%) compared to MV passengers (minor = 13%, major = 
18%). Overall, the median ISS was higher for MV drivers than it was for MV 
passengers (Table 3). 
  
CCyyccll iissttss  vveerrssuuss  PPeeddeessttrr iiaannss  
 
More cyclists (461) than pedestrians (300) were injured in 2007. Cyclists accounted 
for a larger proportion of all minor RTC-related injury cases (15%) compared to 
pedestrians (8%). Conversely, the proportion of all major RTC-related injury cases 
was higher for pedestrians (11%) than cyclists (8%). Overall, the median ISS was 
higher for pedestrians than it was for cyclists (Table 3). 
 

Table 3: ISS details over RTC category (n = 3,519)
RTC category No. of patients Median ISS ISS IQR 
MV driver 701 patients 10 5 – 19 
Pedestrian 300 patients 10 5 – 19 
MB driver  1,138 patients 9 5 – 13 
MV passenger 501 patients 9 5 – 17 
Cyclist 461 patients 9 4 – 10 
MB passenger 119 patients 9 4 – 10 
Other transport 299 patients 9 4 – 10 

 
 
  

CCoommmmeennttaarryy  
 

In the entire RTC cohort, the most frequent category was MB drivers, with 32% of 
RTC injuries being sustained by this group of road users. This is despite the fact that 
in the most recent Motor Vehicle Census21, there were 125,594 recorded motorbike 
registrations in Queensland for 2007 compared with 2,907,823 motor vehicle 
registrations. 
 
The most frequent age group of injury varied over RTC category. A large percentage 
of patients were aged from 15 to 29 years in both the MB driver and MV driver 
categories, while over half of all injured cyclists were aged from five to 19 years. A 
high percentage of major injury occurred in the MV driver and MB driver groups, and 
given the high numbers of cases aged from 15 to 29 years, this again shows the 
pattern of younger people being the most seriously injured in this cohort. 
 
!

 
 
DDaayy  aanndd  mmoonntthh  ooff   iinnjjuurryy  
  
Analysis revealed that injuries resulting from RTCs were more likely to occur on 
certain days, as opposed to having an even spread of injury occurrence over the 
entire week (#C = 353.0, F < 0.001). The most common day of injury was Sunday (767 
cases), with 42% (1,490) of all RTC-related injuries occurring on the weekend (Figure 
7). 
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Figure 7: Day of injury occurrence for RTCs (n = 3,519) 

 
 

A similar pattern was seen with both major and minor injury cases, with large 
proportions of major and minor injuries from RTCs occurring on the weekend (major = 
37%; minor = 44%) (Figure 8). 
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Figure 8: Day of injury occurrence for major and minor RTC injury cases (n = 3,519) 

 
 
Most RTC categories showed increases in the number of patients injured on the 
weekend compared to the rest of the week, except for the pedestrian category, which 
appeared to have an even spread of injuries occurring throughout the entire week, and 
the MV driver category, where the number of injuries peaked on Friday and Saturday. 
 
Injury occurrence was reasonably uniform over the 12 months of the year, with the 
lowest number of RTC-related injuries occurring in January (266) and the highest 
number of injuries occurring in November (321) (Figure 9). For major injury cases, the 
month with the highest number of RTC injury cases recorded was August (84), while 
October (51) had the lowest number of major cases (Figure 10). 
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Figure 9: Month of injury occurrence for RTCs (n = 3,519) 
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Figure 10: Month of injury occurrence for major and minor RTC injury cases (n = 3,519) 
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CCoommmmeennttaarryy  
!

More major and minor injuries occurred on the weekend than on any other days. The 
incidence of RTC-related injury was highest in November and August and lowest in 
January and October. Using QTR data to explore the pattern of injury occurrence is 
beneficial in planning future staffing and resource requirements within the trauma 
system. 
 
!

 
 

IInnjjuurryy  DDeessccrriippttiioonn  
 
BBooddyy  llooccaatt iioonn  aanndd  nnaattuurree  ooff   mmaaiinn  iinnjjuurryy  
 
Of the 3,519 RTC injury cases included on the QTR in 2007, the most common body 
location of main injury was the upper extremity (35%). The most frequent nature of 
main injury was a fracture (55%). Of the 1,949 patients who sustained a fracture, 53% 
(1,028) were fractures to the upper extremity, 24% (477) were fractures to the lower 
extremity, and 13% (245) were fractures to the spine. Injuries to the head (492), thorax 
(482) and the pelvis/abdomen (246) were also commonly represented (Table 4). 
 
For the 806 major RTC injury cases, the most common body locations injured were 
the head (290), the thorax (267), the pelvis/abdomen (84) and the lower extremity 
(83). Injury to an internal organ (317), intracranial injury (277) and fractures (153) were 
the most common natures of main injury for major injury cases. 
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Table 4: Nature by body location of main injury for RTC injury cases (n = 3,519) 
Body location of main injury Nature of main 

injury Head Face Neck Thorax Pelvis/
Abdo Spine Upper 

Ext 
Lower 

Ext External‡ Total

Fracture 40 66 - 93 - 245 477 1,028 - 1,949
Injury to internal 
organ 2 2 1 350 203 1 - 2 - 561 

Intracranial injury 420 - - - - - - - - 420 
Open 
wound/superficial 28 39 4 26 38 1 62 138 3 339 

Injury nerve/vessel/ 
muscle/tendon 2 - 1 12 4 43 33 46 - 141 

Strain/dislocation - - - 1 - 19 19 23 - 62 
Crush/amputation - - - - - - 12 8 - 20 
Burn/corrosion - - 1 - - - - - 15 16 
Other† - 7 - - 1 - 3 - - 11 
Total 492 115 7 482 246 309 606 1,245 18 3,519

G! HI(1)+J! &<%.>/)#! )4)! &<K>+4L! ,$+)&;<! M$/4L! /+$N<&<;L!'#F14O&'L! ).)%(+&%'.! &<K>+4L! ),,)%(! $,! 7)<$3! '</!
F$&#$<&<;!
P! HQO()+<'.J! &<%.>/)#! M>+<#L! &<1'.'(&$<! &<K>+&)#L! ).)%(+&%'.! &<K>+&)#L! 1'<;&<;L! /+$N<&<;L! F$&#$<&<;! '</!
)<7)<$3'(&$<!&<K>+&)# 
 
MMVV  ddrr iivveerrss  
 
Fractures were the most common nature of injury for MV drivers (328), followed by 
injury to an internal organ (126) and intracranial injury (122). Fractures to the lower 
extremity were most common (135), followed by fractures to the spine (67) and the 
upper extremity (55). 
  
MMVV  ppaasssseennggeerrss  
 
The most common nature of main injury for MV passengers was a fracture (218), 
followed by injury to an internal organ (108) and open wound/superficial injuries (72). 
The most common body regions for fractures were the lower extremity (88), the spine 
(50) and the upper extremity (47). 
 
MMBB  ddrr iivveerrss  
 
For MB drivers, fractures were the most common nature of main injury (717), followed 
by injury to an internal organ (177) and open wound/superficial injuries (85). Fractures 
to the lower extremity were most common (458), followed by the upper extremity (164) 
and the spine (63). 

  
MMBB  ppaasssseennggeerrss  
  
The most common nature of main injury for MB passengers was a fracture (75), 
followed by open wound/superficial injuries (19) and injury to an internal organ (12). 
Fractures were sustained to the lower extremity (46) and the upper extremity (26). 
 
CCyyccll iissttss  
  
Fractures were the most common nature of main injury for cyclists (274), followed by 
injury to an internal organ (67) and intracranial injury (56). The most common body 
regions for fractures were the upper extremity (119), the lower extremity (110) and the 
spine (19). 
 
PPeeddeessttrr iiaannss  
 
For pedestrians, fractures were the most common nature of main injury (165), followed 
by intracranial injury (62) and injury to an internal organ (32). The lower extremity 
(117) was the most common body region for fractures, followed by the upper extremity 
(28) and the spine (10). 
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OOtthheerr  tt rraannssppoorrtt   rreellaatteedd  
 
The most common nature of main injury for other transport related injury cases was a 
fracture (172), followed by injury to an internal organ (39) and intracranial injury (26). 
The most common body regions for a fracture were the lower extremity (74), the upper 
extremity (38) and the spine (36).  
  
  

CCoommmmeennttaarryy  
!

Musculoskeletal injury, including fractures, was the most common nature of injury 
reported, with fractures to the lower and upper extremities and the spine being 
common. Head injuries and injuries to internal organs were also common,!especially 
in those patients suffering major injury. Given the high incidence of injury to the lower 
extremity, the potential problems with mobilisation post discharge from hospital are 
important to note, as is the likely need for rehabilitation and walking aids while 
recovering. Using the QTR data to help inform trauma management will help improve 
the treatment of these types of injuries and thus decrease the economic cost and 
morbidity associated with RTC-related injury. 
 

 
 

AAIISS  bbooddyy  rreeggiioonnss  
 
In the section above, body location was specified as the body location of the patient’s 
3'&<!&<K>+4@!However, examining the individual AIS codes can be useful for describing 
all injured body regions for each patient. When using AIS codes, it must be noted that 
a patient can sustain more than one injury in each body location, and can sustain 
injuries in up to nine different body locations (eg a patient may sustain two injuries to 
the head, one abdominal injury, two injuries to the upper extremity and three injuries to 
the lower extremity). Therefore, when reporting percentages of patients sustaining 
injury to each body location, the same patient may be included in all categories. 
 
The most common body region injured was the lower extremity, with 58% of cases 
sustaining at least one injury to that area (Table 5). The average number of lower 
extremity injuries per patient was 1.9. The upper extremity was the second most 
common body region injured (47%), followed by the thorax (30%) and the head (28%). 
Overall, 41% (1,457) of all RTC injury cases sustained injury to one body region, 
indicating that the majority of patients sustained injuries to multiple body regions. 
 

Table 5: Descriptive data for each of the nine AIS body regions for RTC injury cases  
(n = 3,519) 

Body Region 
No. cases with 

at least one 
injury (%) 

Mean 
No. cases with 
only one injury 

(% of group) 

Maximum 
no. of 

injuries 
Total no. 

of injuries 

Lower extremity    2,046 (58%) 1.9     1,028 (50%) 13 3,829 
Upper extremity    1,671 (47%) 1.7        984 (59%) 9 2,785 
Thorax    1,047 (30%) 1.7        600 (57%) 8 1,759 
Head       991 (28%) 2.0        559 (56%) 12 1,963 
Face       847 (24%) 1.9        478 (56%) 10 1,584 
Pelvis/Abdomen       702 (20%) 1.5        472 (67%) 12 1,077 
Spine       611 (17%) 2.1        318 (52%) 22 1,292 
External†         77   (2%) 1.3          59 (77%) 3 99 
Neck         74   (2%) 1.1          64 (86%) 2 84 

G!HQO()+<'.J!&<%.>/)#!M>+<#L!&<1'.'(&$<!&<K>+&)#L!).)%(+&%'.!&<K>+&)#L!1'<;&<;L!/+$N<&<;L!F$&#$<&<;!'</!
)<7)<$3'(&$<!&<K>+&)# 
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Differences were noted between major and minor injury cases for body region of 
injury. The percentage of major injury patients was higher for all body regions (Table 
6). There were several large differences between the two groups, with 71% (569) of 
major injury patients sustaining at least one thorax injury, compared to only 18% (478) 
of minor injury patients. In addition, 65% (525) of major injury patients sustained at 
least one injury to the head, compared to 17% (466) of minor injury patients. 
 
Table 6: Differences between major and minor RTC injury for AIS body region (n = 3,519)* 

No. cases with at least one 
injury (%) Mean Total no. of 

injuries Body Region 
Major Minor Major Minor Major Minor 

Thorax 569 (71%)     478 (18%) 2.0 1.3 1,150 609 
Head    525 (65%)     466 (17%) 2.5 1.4 1,325 638 
Lower extremity 483 (60%)  1,563 (58%) 2.1 1.8 1,026 2,803 
Upper extremity 461 (57%)  1,210 (45%) 1.8 1.6 839 1,946 
Face 354 (44%)     493 (18%) 2.2 1.6 774 810 
Pelvis/Abdomen 321 (40%)     381 (14%) 1.8 1.3 578 499 
Spine 287 (36%)     324 (12%) 2.5 1.8 717 575 
Neck   39   (5%)       35   (1%) 1.1 1.1 44 40 
External†   26   (3%)       51   (2%) 1.4 1.3 35 64 

R!S&<$+!&<K>+4!%'#)#T!0!U!CLA8VW!S'K$+!&<K>+4!%'#)#T!0!U!XDE!
G!HQO()+<'.J!&<%.>/)#!M>+<#L!&<1'.'(&$<!&<K>+&)#L!).)%(+&%'.!&<K>+&)#L!1'<;&<;L!/+$N<&<;L!F$&#$<&<;!'</!
)<7)<$3'(&$<!&<K>+&)# 
 
 

OOuuttccoommee  MMeeaassuurreess  
 
LLeennggtthh  ooff  aaccuuttee  hhoossppii ttaall   ssttaayy  
  
Length of acute hospital stay refers to the number of days a patient was admitted for 
the '%>()!%'+) of their injuries and, as such, may not reflect the entire length of stay at 
hospital.  
 
Length of acute hospital stay ranged from one to 305 days (Med = 5 days; IQR = 2 – 
10 days) for the total cohort. Twenty-seven percent (961) of patients spent only one to 
two days in acute care, while 15% (550) spent 15 days or more in acute care (Figure 
11). 
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Figure 11: Length of acute hospital stay (n = 3,519) 

 
Differences in length of acute hospital stay were noted between major and minor injury 
cases. For major cases of injury, length of acute hospital stay ranged from one to 305 
days (Med = 10 days; IQR = 5 – 22 days), with a total of 14,589 acute bed days used. 
For minor injury cases, length of acute hospital stay ranged from one to 135 days 
(Med = 4 days; IQR = 2 – 7 days), with a total of 17,591 acute bed days used. The 



most common length of acute hospital stay category was 15 days or more for major 
injury cases and one to two days for minor injury cases (Figure 12). 
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Figure 12: Length of acute hospital stay for major and minor injury cases (n = 3,519) 

 
Median length of acute hospital stay also differed between the seven RTC categories, 
with injured MV passengers and pedestrians staying longer in hospital on average 
(Table 7).  
 

Table 7: Length of acute hospital stay details over RTC category (n = 3,519)

RTC category No. of 
patients Range Median IQR Total bed 

days 
MV passenger   501 patients 1 – 115 days 6 days 3 – 12 days 4,921 days 
Pedestrian   300 patients 1 – 93 days 6 days 3 – 14 days 3,592 days 
MB driver 1,138 patients 1 – 305 days 5 days 3 – 9 days 9,834 days 
MV driver   701 patients 1 – 221 days 5 days 2 – 13 days 7,965 days 
MB passenger   119 patients 1 – 89 days 4 days 2 – 11 days 1,220 days 
Cyclist   461 patients 1 – 49 days 3 days 2 – 6 days 2,333 days 
Other transport   299 patients 1 – 135 days 4 days 2 – 9 days 2,315 days 

 
2005 Ð 2007 
 
The median length of acute hospital stay was four days in 2005, and five days in 2006 
and 2007. For major injury cases, the median length of acute hospital stay was 12 
days in 2005, 11 days in 2006, and 10 days in 2007. 
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CCoommmmeennttaarryy  
 

Pedestrians stayed an average of six days in acute hospital care, while cyclists, for 
example, spent an average of three days in acute hospital care. This difference may 
be due to pedestrians being older with possible co-morbidities, while cyclists may tend 
to be younger and possibly healthier. A total of 32,180 bed days were used by the 
cases summarised in this report, which is equivalent to an average of 88 hospital beds 
across Queensland being occupied by RTC-related injury cases every day. This 
represents approximately 29% of the total bed occupancy of trauma patients treated at 
Queensland public hospitals22.!!
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IICCUU  
 
There were 647 cases (18.3%) admitted to ICU in 2007 (minor = 179, major = 468). A 
total of 3,648 bed days was utilised in ICU (minor = 511 days, major = 3,137 days). 
Overall, length of stay in ICU ranged from one to 86 days (Med = 3 days; IQR = 1 – 7 
days), with 301 patients (47%) admitted for one to two days only. Sixty-nine percent 
(123) of all minor cases stayed in ICU for one to two days, while only 38% (178) of 
major cases stayed for this length of time (Figure 13). 
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Figure 13: Length of stay in ICU for major and minor RTC injury cases (n = 647) 

 
Median length of ICU stay differed slightly between the seven RTC categories, with 
injured MB passengers staying longer in ICU on average (Table 8).  

 
Table 8: Length of ICU stay details over RTC category (n = 647) 

RTC category No. of 
patients Range Median IQR Total bed 

days 
MB passenger 16 patients 1 – 20 days 4 days 1.25 – 9.75 days 96 days 
MV driver 198 patients 1 – 24 days 3 days 1 – 8 days 1,087 days
MV passenger 119 patients 1 – 44 days 3 days 1 – 8 days 742 days 
Pedestrian 79 patients 1 – 86 days 3 days 1 – 9 days 511 days 
MB driver 146 patients 1 – 70 days 2 days 1 – 5.25  days 759 days 
Cyclist 37 patients 1 – 13 days 2 days 1 – 5 days 130 days 
Other transport 52 patients 1 – 59 days 2 days 1 – 7.75 days 323 days 
 
2005 Ð 2007 
  
The percentage of all RTC-related injury cases admitted to an ICU was 18.3% in 
2005, 19.2% in 2006, and 18.3% in 2007. The median length of ICU stay was three 
days in 2005, 2006 and 2007. For major RTC-related injury cases, the percentage of 
patients admitted to an ICU was 63.4% in 2005, 58.8% in 2006, and 58.1% in 2007. 
The median length of ICU stay for major cases was five days in 2005, four days in 
2006, and three days in 2007. 
  
  

CCoommmmeennttaarryy  
 

More than 18% of the RTC cohort were admitted to ICU (which was similar to the 
previous two years) and, as expected, the majority of these patients had sustained 
major injury. By nature, ICU admissions represent a high cost to the health system 
and high resource use. In addition, the associated stress on the patient and their 
family and friends is significant. 
 
!
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TTrraannssffeerr  ttoo  ootthheerr  hheeaall tthh  sseerrvviicceess  
 
Information regarding transfers to other health services following the initial definitive 
care episode was known for 3,422 of the 3,519 RTC injury patients (97%) in 2007. For 
these 3,422 patients, 11% (377) were transferred from a QTR hospital to another 
health service at the end of their definitive care episode. Fifty-eight percent (219) of 
cases were transferred for rehabilitation, 17% (65) were transferred for further 
definitive care and 12% (46) were transferred for convalescence (Table 9). 
 
For major injury cases, information regarding transfers to other health services 
following the initial definitive care episode was known for 711 of the 806 RTC injury 
cases (88%) in 2007. For these 711 major injury cases, 28% (200) were transferred to 
another health service at the end of their definitive care episode. Seventy-one percent 
(142) of cases were transferred for rehabilitation, 12% (24) were transferred for 
convalescence, and 10% (19) were transferred for further definitive care (Table 9).  
 

Table 9: Nature of treatment at transfer destination for RTC cases (n = 377)

Transfer Destination No. of total patients (%)
(n = 377) 

No. of major patients (%) 
(n = 200) 

Rehabilitation 219 (58%) 142 (71%) 
Definitive Care 65 (17%) 19 (10%) 
Convalescence 46 (12%) 24 (12%) 
Nursing home/Hospice 7   (2%) 4   (2%) 
Psychiatric Treatment               4   (1%)                  -      - 
Other   28   (7%) 10   (5%) 
Unknown 8   (2%) 1   (0%) 

 
2005 Ð 2007 
 
Of those major injury cases that were transferred to another health service, the 
percentage of cases that were transferred for rehabilitation was 73% in 2005, 68% in 
2006, and 71% in 2007. 
 
  

CCoommmmeennttaarryy  
 

It should be acknowledged that there is ongoing burden, to the individual, the health 
system and society, as a result of RTC related injury. It is very concerning that, for 
many people, RTCs have serious long-term health and economic consequences7, and 
that quality of life and productivity may be affected for decades after injury6. Eleven 
percent of cases needed ongoing in-patient care or rehabilitation and, within the major 
injury category, this proportion was 28%. Of these major injury patients, 71% were 
transferred for rehabilitation following their definitive care episode. The strain on the 
health care and insurance systems in terms of the cost of long term care of RTC 
patients is large, with one estimate being approximately $2 billion per year4. 
 

 
 

OOppeerraatt iioonnss  
 
Of the 3,519 RTC patients included on the QTR in 2007, 61% (2,163) underwent at 
least one operation. There were a total of 4,232 procedures performed on these 
patients, with 59% (2,514) being to the extremities (Figure 14). In comparison, 54% 
(432) of major injury cases underwent 1,238 operations in total, with 45% (560) of 
these being to the extremities (Figure 15). See Appendix B for a complete list of 
operations collected by QTR.  
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Figure 14: Percentage of operations performed by body region (n = 4,232) 
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Figure 15: Percentage of operations performed by body region for major injury cases  

(n = 1,238) 
 
 

MMoorrttaall ii ttyy  
  
There were 94 deaths (2.7% of all cases) recorded as a result of RTC-related injury in 
2007. The proportion of deaths was 11.7% when considering only the major injury 
cases. 
 
The death rate in 2007 (the number of deaths per 100,000 injuries) was calculated for 
each age group. The age group with the highest death rate was the 80 to 84 years 
group, with a rate of 17,500 deaths per 100,000 injuries. The age group with the 
lowest death rate was the 10 to 14 years age group, with a rate of 671 deaths per 
100,000 injuries (Figure 16).  
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Figure 16: Death rate over age group for patients injured in a RTC (n = 94) 



The percentage of deaths was calculated for each ISS category (for major cases 
only). As expected, mortality was higher for those patients in the higher ISS 
categories, however, the relationship was non-linear (Figure 17). 
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Figure 17: Mortality over ISS categories for RTCs (n = 795)* 
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2005 Ð 2007 
 
The percentage of in-hospital deaths as a result of RTC-related injury was 2.0% in 
2005, 2.8% in 2006, and 2.7% in 2007. 
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CCoommmmeennttaarryy  
 

As expected, older people and those with a higher ISS were more likely to die 
following a RTC. This reported mortality does not incorporate any patients who died 
prior to reaching hospital or those who died as a result of their injury after being 
discharged from the acute period of their hospitalisation and therefore is an 
underestimation of the RTC mortality in Queensland. 
 

 
 

PPeerrffoorrmmaannccee  IInnddiiccaattoorrss    
 
Ensuring the maintenance of the highest standards of care within the trauma system 
through quality assurance and improvement is a major priority. Performance indicators 
(or quality indicators) are designed to act as audit filters that: 

" Can identify problems where a resolution may result in the improvement of 
patient care and outcomes 

" Will identify any deviations from benchmarks of established standards, for 
which there is possibly a logical reason 

" Are specific enough to accurately identify cases that are in need of review and 
efficient enough to justify the cost of the time required collecting such 
information. 

 
Caution must be taken when interpreting these percentage deviations from the 
established benchmarks of trauma care, as they are often based on small numbers 
and not all performance indicators were relevant for each case. The potential causes 
of a deviation from established benchmarks are many, and include (but are not limited 
to) a logical clinical decision to alter care for an individual patient, limited resources, 
lack of supervision or education and refusal of treatment by the patient. 
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The following performance indicator information refers only to major injury cases. 
Eight hundred and six RTC cases met the criteria for major injury on the QTR in 2007. 
Please refer to Appendix C for a detailed explanation of each performance indicator. 
Both the number and percentage of cases flagged for the 17 performance indicators 
are presented in Figure 18. 
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Figure 18: Percentage of cases flagged (including raw numbers) for each of the 17 
performance indicators (see text below for a list of the 17 performance indicators 

denoted numerically in this figure) (n = 806 major injury cases) 
 
 

1. Pre-hospital scene time greater than 20 minutes. Scene time was available 
for 638 of the 697 patients for whom pre-hospital care information was 
applicable. Scene time was greater than 20 minutes for 394 (62%) of these 
patients. Of these 394 patients, 51 (13%) were transported via helicopter. 
Although transport via helicopter can increase time at the injury scene, the 
patient arrives at hospital much sooner than if they travelled via road. There 
were 242 patients who had a specified reason for the scene time delay, with 
the delay for the remaining patients being unknown or not applicable. Of the 
242 specified patients, the most common reasons for delay were: 

" encapsulated within vehicle (73),  
" entrapped body party (52),  
" difficult access (28),  
" multiple casualties (20), and  
" remote location (16). 

 
2. Total pre-hospital time greater than one hour. Total pre-hospital time was 

available for 632 of the 697 patients who had a pre-hospital phase of care. Of 
these patients, 297 (47%) had a total pre-hospital time greater than one hour. 

 
3. GCS less than nine with no endotracheal tube (ETT) within 10 minutes 

(at any stage). One hundred and sixteen patients had a GCS of less than 
nine recorded at any stage, with time of intubation known for 103. Twenty-nine 
(28%) of these patients were not intubated within the suggested time frame of 
10 minutes.  

 
4. Greater than 2000 mL of fluid administered without blood. One hundred 

and sixty-six patients received greater than 2000 mL of fluid within the first 60 
minutes of treatment, however, 64 patients (39%) did not receive blood with 
the fluid.  

 



30                                                                                                  © CONROD 2009 

5. Retrieval team turnaround greater than 60 minutes. An interfacility 
transfer/retrieval was recorded for 201 patients, with the arrival and departure 
time of the retrieval team recorded for only 125 patients. Arrival and departure 
time information was not applicable when an interfacility transfer occurred 
without a retrieval team and was not routinely available for retrievals 
performed by the RFDS. The retrieval team turnaround was greater than 60 
minutes for 40 (32%) of these patients. 

 
6. Referring hospital transfer greater than six hours. The time from arrival at 

the referring facility to arrival at the receiving facility was available for 255 of 
the 287 patients who were referred from another hospital. The time taken to 
reach definitive care was greater than six hours for 159 (62%) of these 
patients. 

 
7. GCS less than 15 and no head CT within 24 hours. Of the 508 patients 

who had a GCS less than 15 recorded, whether or not a CT was performed 
was known for 507. Of these 507 patients, nine (2%) did not receive a CT 
scan within 24 hours. 

 
8. Urgent laparotomy greater than two hours after ED admission. An urgent 

laparotomy was indicated and performed for 64 patients, with time to 
laparotomy known for 60. Of these 60 patients, 19 (32%) did not receive the 
procedure within two hours. 

 
9. Urgent craniotomy greater than four hours after ED admission. An urgent 

craniotomy was indicated and performed for 30 patients, with time to 
craniotomy known for 28. Of these 28 patients, six (21%) did not receive the 
procedure within four hours. 

 
10. Compound fracture surgery greater than six hours after ED admission. 

Surgical intervention for compound fractures was performed for 115 patients, 
of whom 45 (39%) did not receive the procedure within six hours.  

 
11. Hypothermia at any stage. Seventy-four of the 755 patients (10%) for whom 

temperature was known, suffered from hypothermia during their care. Of 
these 74 patients, 38 had a body temperature less than 35°C on arrival at the 
ED of their definitive care hospital, while the remaining patients had a body 
temperature less than 35°C recorded at some other time during their episode 
of care. 

 
12. Reintubation within 48 hours of extubation. Twenty-eight of the 271 

patients (10%) who were intubated required reintubation within 48 hours of 
extubation. 

 
13. Unplanned return to operating theatre (OT) within 48 hours. Thirteen of 

the 421 patients (3%) who had an operation returned to the OT within 48 
hours. 

 
14. Unplanned admission to ICU. Of the 469 admissions to ICU as a result of 

major injury, information regarding whether the admission was planned or 
unplanned was known for 467. Of these 467 admissions to ICU, 28 (6%) were 
unplanned. 

 
15. Missed injuries with an AIS score greater than two after 24 hours. Injuries 

with an AIS score of greater than two were not diagnosed within the first 24 
hours of admission in 14 out of the 757 patients (2%) for whom this 
information was applicable. 

 



 

© CONROD 2009  31 

16. Development of Deep Vein Thrombosis (DVT), Pulmonary Embolism (PE) 
or decubitus ulcers during admission. Thirty-eight (5%) of the 806 major 
injury cases developed at least one of these complications during admission. 
Of these 38 patients, 22 developed a decubitus ulcer, 11 developed DVT, and 
five developed a PE. 

 
17. Cervical spine injuries not cleared or diagnosed within 24 hours. 

Information regarding the clearance/diagnosis of cervical spine injuries was 
known for 684 patients. Seventeen of these 684 patients (2%) did not have 
their cervical spine injuries cleared/diagnosed within 24 hours. 

 
Overall, there were three performance indicators in 2007 that were flagged in equal to 
or greater than 40% of RTC cases: 

" Pre-hospital scene time greater than 20 minutes 
" Total pre-hospital time greater than one hour 
" Referring hospital transfer greater than six hours. 

 
Lengthy pre-hospital scene and total pre-hospital times may be caused by entrapment 
of the patient at the scene of the accident, difficult access conditions, multiple injured 
people without sufficient emergency team personnel or lack of recognition of the need 
to transport the patient in a timely manner. Location of the accident being a significant 
distance from the receiving hospital or difficult traffic conditions during travel to the 
receiving hospital can also contribute to lengthy total pre-hospital time. 
 
Referring hospital transfer exceeding six hours might be caused by a variety of 
reasons, including a lack of transfer vehicles, aircraft or personnel to meet current 
requirements, inappropriate weather or light conditions, a clinical decision to monitor 
the patient for a period of time prior to confirming the need to transfer or a lack of 
recognition of the need for timely transfer. 
 
 
2005 Ð 2007 
 
Over the three years from 2005 to 2007, two performance indicators were commonly 
flagged (equal to or greater than 40% in each year) (Figure 19): 

" Pre-hospital scene time greater than 20 minutes  
" Referring hospital transfer greater than six hours. 
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Figure 19: Trends in the flagging of 17 performance indicators from 2005 to 2007 (see 

text above for a list of the 17 performance indicators denoted numerically in this figure) 
(n(2005) = 642, n(2006) = 827, n(2007) = 806) 
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Overall, seven performance indicators were consistently flagged at or below 10% over 
the three-year period: 

" GCS less than 15 and no head CT within 24 hours 
" Reintubation within 48 hours of extubation 
" Unplanned return to OT within 48 hours 
" Unplanned admission to ICU 
" Missed injuries with an AIS score greater than two after 24 hours 
" Development of DVT, PE or decubitus ulcers during admission 
" Cervical spine injuries not cleared or diagnosed within 24 hours. 

 
 

Commentary 
 

One of the strengths of the QTR is its capacity to identify measures of deviation from 
established benchmarks of trauma care. Deviations from these benchmarks can occur 
at any stage during the patient’s care (during pre-hospital care or at either the 
transferring or definitive care hospital) and are not a representation of any &</&7&/>'. 
hospital’s ability to meet these benchmarks, but rather a reflection of the effectiveness 
of the trauma system. Overall, this information is recorded on the QTR at the hospital 
providing definitive care. 
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AAPPPPEENNDDIIXX  AA  ––  QQTTRR  DDAATTAA  FFIIEELLDDSS  IINN  22000077  
 
ALL CASES 

" Vehicle type 
" Scene time delay 
" Pulse rate / time 
" Sp02 rate / time 
" Respiratory rate / time 
" Systolic BP rate / time 
" Diastolic BP 
" Glasgow Coma Score / time 
" Temperature / time 
" CPR 
" Airway type / time 
" Inter-costal catheter 
" Fluid type / volume 
 

Referral details 
" Hospital name (for Minors also) 
" Arrival date / time 
" Departure date / time 
" Pulse rate / time 
" Sp02 rate / time 
" Respiratory rate / time 
" Systolic BP rate / time 
" Diastolic BP 
" Glasgow Coma Score / time 
" Temperature / time 
" CPR 
" Airway type / time 
" Inter-costal catheter 
" Fluid type / volume 
" CT scan 
" Ultrasound 
" Triage category 
 

Interfacility 
" Transfer date 
" Vehicle type 
" Transfer provider 
" Skill level 
" Activation time 
" Arrival time 
" Departure time  
" Definitive care arrival time 
" CPR 
" Airway type / time 
" Inter-costal catheter  
" Fluid type / volume 
 

ED Treatment 
" CPR 
" Airway type / time 
" Intercostal catheter 
" Fluid type / volume 
" CT scan 
" Ultrasound 
" Angiography 
" Transoesophageal / Trans-thoracic ECG 
" Anti-coagulation 
" Trauma team activation 
 

Performance Indicators 
Please contact QTR for a full explanation of 
the Indicators listed over the page 
 

 
Patient Details 
" Age 
" Gender 
" Aboriginal and Torres Strait Islander status 
 
Injury Details 
" Injury date/s 
" Injury time 
" Postcode of injury 
" Dominant injury type 
" Nature of injury (NDS-IS) 
" Intent of injury (ICD-10-AM) 
" External cause of Injury (ICD-10-AM) 
" Place of injury occurrence (ICD-10-AM) 
" Activity at time of injury (ICD-10-AM) 
" Injury type/s (AIS codes) 
" Body location of main injury (AIS regions) 
 
ED / Hospital Admission 
" Presentation date / time 
" Means of referral 
" Triage category 
" Pulse rate / time 
" Sp02 rate / time 
" Respiratory rate / time 
" Systolic BP rate / time 
" Diastolic BP 
" Glasgow Coma Score / time 
" Temperature / time 
" Time treatment started 
" Transfer from ED date / time 
" Admission date / time 
" Disposition 
 
Outcome 
" ICU days 
" Length of acute hospital stay  
" Injury outcome (survived; died) 
" Death information (place, date, time) 
" Operation/s (code, date, time) 
" Transfer information 
" Rehabilitation facility information 
 
Score 
" Injury Severity Score (ISS) 
" Trauma & Injury Severity Score (TRISS) 
" Revised Trauma Score 
 
MAJOR CASES ONLY (ISS ! 16) 
 

Pre-hospital 
" Incident date 
" Request date / time 
" Dispatch time 
" Scene arrival / departure time/s 
" Scene time delay 
" Hospital arrival time 
" Skill level 
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AAPPPPEENNDDIIXX  BB  ––  OOPPEERRAATTIIOONNSS  
 
The operations listed below are based on specifications used by the Victorian State 
Trauma Outcomes Registry (VSTORM), with additional items specified by QTR. 
 

Body Region Operation 
Head Craniotomy-NFS 
Head Craniotomy-Evacuation mass lesion 
Head Craniotomy -Elevation of Fracture 
Head Craniotomy - Decompressive Surgery 
Head Craniotomy-EVD/ICP 
Head Craniotomy-Partial Lobectomy 
Head Craniotomy-Other 
Head Craniectomy-NFS 
Head Craniectomy-Evacuation of mass lesion 
Head Craniectomy-Decompressive Surgery 
Head Craniectomy-EVD/ICP 
Head Craniectomy-Other 
Head Burr Hole-NFS 
Head Burr Hole-Evacuation of mass lesion 
Head Burr Hole-EVD/ICP 
Head Burr Hole-Other 
Head Head Percutaneous - NFS 
Head Head Percutaneous -Embolisation 
Head Head Percutaneous - Stenting 
Head Head Percutaneous-Other 
Head Head Nerve Repair 
Head Head Vessel Repair 
Face Face-NFS 
Face Face-ORIF 
Face Face-External Fixateur 
Face Face-Other 
Face Face-Nerve Repair 
Face Face-Vessel Repair 
Neck Neck-NFS 
Neck Neck-Vessel Repair 
Neck Neck-Organ Repair 
Neck Neck-Tracheostomy 
Neck Neck-Cricothyroidotomy 
Neck Neck-Other 
Neck Laryngoscopy/Pharyngoscopy 
Neck Neck-Nerve Repair 

Thorax Thoracotomy-NFS 
Thorax Thoracotomy-Vessel Repair 
Thorax Thoracotomy-Organ Repair,NFS 
Thorax Thoracotomy-Heart Repair 
Thorax Thoracotomy-Lung Repair 
Thorax Thoracotomy-Diaphragm Repair 
Thorax Thoracotomy-Trachea Repair 
Thorax Thoracotomy-Bronchus Repair 
Thorax Thoracotomy-Oesophagus Repair 
Thorax Thoracotomy-Pleural Repair 
Thorax Thoracotomy-Resuscitative 'buying time' repair 
Thorax Thoracotomy-Other 
Thorax Thoracoscopy / Bronchoscopy 
Thorax Thoracoscopy progressing to thoracotomy 
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Body Region Operation 
Thorax Pericardiotomy-NFS 
Thorax Pericardiotomy-Other 
Thorax Thorax Percutaneous-NFS 
Thorax Thorax –Stent 
Thorax Thorax-Embolisation 
Thorax Thorax Percutaneous -Other 
Thorax ORIF ribcage including sternum 
Thorax Thorax-Other 
Thorax Thorax-Vessel Repair 

Abdomen Laparotomy - Small Bowel Repair / Resection 
Abdomen Laparotomy - Large Bowel Repair / Resection 
Abdomen Laparotomy - Ileostomy 
Abdomen Laparotomy - Colostomy 
Abdomen Laparotomy - Splenic Repair 
Abdomen Laparotomy - Splenectomy 
Abdomen Laparotomy-NFS 
Abdomen Laparotomy - Nephrectomy 
Abdomen Laparotomy - Kidney Repair 
Abdomen Laparotomy - Liver Packing  
Abdomen Laparotomy - Liver Anatomical Resection 
Abdomen Laparotomy - Liver Debridement 
Abdomen Laparotomy - Liver Ligation / Suture etc 
Abdomen Laparotomy - Cholecystectomy (GB Removal) 
Abdomen Laparotomy - Stomach Repair 
Abdomen Laparotomy - Pancreas Repair / Resection / Drainage 
Abdomen Laparotomy - Mesentery/Omentum Repair 
Abdomen Laparotomy - Mesenteric Haematoma - No Treatment 
Abdomen Laparotomy - Mesenteric Haematoma - Evacuation/Haemostasis 
Abdomen Laparotomy - Damage Control Surgery 
Abdomen Laparotomy - Vessel Repair 
Abdomen Male Genital Repair 
Abdomen Laparotomy - Female Genital Repair 
Abdomen Laparotomy-Organ other 
Abdomen Laparotomy-NAD 
Abdomen Laparotomy - Non therapeutic 
Abdomen Laparotomy-Other 
Abdomen Laparotomy - Vessel Stent 
Abdomen Laparotomy - Vessel Graft  
Abdomen Laparotomy - Vessel Ligate 
Abdomen Laparotomy - Bladder Repair 
Abdomen Laparoscopy 
Abdomen Laparoscopy-Other 
Abdomen Laparoscopy progressing to Laparotomy 
Abdomen Cystoscopy 
Abdomen Cystoscopy-Other 
Abdomen Endoscopy 
Abdomen Endoscopy-Other 
Abdomen Abdomen Percutaneous - Other 
Abdomen Abdomen Percutaneous - Stenting 
Abdomen Abdomen Percutaneous - Embolisation 
Abdomen Abdomen-Other 
Abdomen Abdomen-Vessel Repair 

Spine Spine-NFS 
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Body Region Operation 
Spine Spine-External fixateur (including Halothoracic brace and tongs) 
Spine Spine-ORIF (including fusion and discectomy) 
Spine Spine-Decompression spinal cord (evacuation of extradural) 
Spine Spine-Nerve Repair 

Upper Extremity Upper extremity-NFS 
Upper Extremity Upper extremity-ORIF 
Upper Extremity Upper extremity-Closed reduction/GAMP (K-wire) 
Upper Extremity Upper extremity-External fixateur 
Upper Extremity Upper extremity-Soft tissue repair 
Upper Extremity Upper extremity-Fasciotomy 
Upper Extremity Upper extremity-Amputation 
Upper Extremity Upper extremity-Other 
Upper Extremity Upper extremity-Nerve Repair 
Upper Extremity Upper extremity-Tendon Repair 
Upper Extremity Upper extremity-Vessel Repair 
Upper Extremity Upper extremity-Compound scrub 
Lower Extremity Lower extremity-NFS 
Lower Extremity Lower extremity-ORIF 
Lower Extremity Lower extremity-Closed reduction/GAMP (K-wire) 
Lower Extremity Lower extremity-External fixateur 
Lower Extremity Lower extremity-Soft tissue repair 
Lower Extremity Lower extremity-Fasciotomy 
Lower Extremity Lower extremity-Amputation (above knee) 
Lower Extremity Lower extremity-Amputation (below knee) 
Lower Extremity Lower extremity-Other 
Lower Extremity ORIF # pelvis 
Lower Extremity External fixation of pelvis 
Lower Extremity Lower extremity-Nerve Repair 
Lower Extremity Lower extremity-Tendon Repair 
Lower Extremity Lower extremity-Vessel Repair 
Lower Extremity Lower extremity-Compound scrub 
Other / External Wound-NFS 
Other / External Wound-Washout/debridement/closure (delayed) 
Other / External Wound-Other vessel repair 
Other / External Wound-Dressing (includes packing) 
Other / External Wound-Other 
Other / External Skin Graft NFS 
Other / External Skin graft-Split 
Other / External Skin graft-Complex 
Other / External Skin graft-other 
Other / External Burn repair-other 
Other / External Burn dressing 
Other / External Burn escherotomy 
Other / External Burn debridement / grafting  
Other / External Burn-other 
Other / External Organ Procurement 
Other / External Angiography and stenting/embolisation 
Other / External Other operation 
Other / External Vessel Repair NFS 
Other / External Vessel Stent NFS 
Other / External Vessel Graft NFS 
Other / External Vessel Ligate NFS 
Other / External Other nerve/tendon repair 
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AAPPPPEENNDDIIXX  CC  ––  PPEERRFFOORRMMAANNCCEE  IINNDDIICCAATTOORRSS    
 
1. Pre-hospital scene time greater than 20 minutes. 
 
The length of time a patient spends at the scene of the accident can have significant bearing on 
the eventual outcome. It is important that patients are transported to hospital for definitive 
management a soon as possible. Patients are not flagged if the responding pre-hospital team 
spent less than 20 minutes at the scene. Difficult extrications and other events affecting this 
indicator are also recorded. 
 
2. Total pre-hospital time greater than one hour. 
 
The length of time it takes to transport a patient to hospital and the type of care the patient 
receives in this time can have a significant bearing on the eventual outcome of the patient. Pre-
hospital time is calculated from ambulance (QAS) request time to ED arrival time. 
 
3. GCS less than nine with no ETT within 10 minutes (at any stage) 
 
Patients with a decreased level of consciousness are deemed to be at an increased risk of 
airway compromise and should have a mechanical airway established as soon as practicable. 
Intubation should be performed within 10 minutes of recording a GCS of less than nine (at any 
stage from arrival at first hospital). Patients are not flagged if they were intubated within 10 
minutes. A patient is deemed to be not applicable if their GCS was never less than nine, ETT 
was pre-hospital, where they died before intervention was possible or for those who mechanical 
ventilation was never intended eg NFR. 
 
4. Greater than 2000 mL of fluid administered without blood 
 
When a patient requires fluid resuscitation for blood loss, blood is preferred rather than high-
volume crystalloid and colloid because the haemo-dilution effect of the latter is harmful. This 
indicator measures the number of patients who are administered intravenous fluids in excess of 
2000 mL and who do not receive blood in the first 60 minutes. (0$()T! *'(&)<(#! $>(#&/)! (1)!
<$+3'.!N)&;1(!+'<;)!3'4!&<7'.&/'()!(1)!&</&%'($+B@!It refers ONLY to the administration of colloid 
or crystalloid without blood transfusion during the resuscitation period in any ED (pre-hospital 
fluids and maintenance fluid, ie one litre > four hours are not included). Children receiving 
greater than 40 mL/kg without blood should be included. A patient is deemed to be not 
applicable if "  2000 mL or no intravenous fluid was administered or they were a burns patient. 
 
5. Retrieval team turnaround greater than 60 minutes 
 
When the Medical Retrieval Team is used to transfer a patient from the referring hospital, we 
want to measure how long the retrieval team spends at the referring hospital. This indicator 
measures the length of time from arrival at the referring hospital bedside to departure from 
referring hospital bedside. 
 
6. Referring hospital transfer greater than six hours 
 
A patient who requires secondary or tertiary referral should reach definitive care as soon as 
possible. This indicator measures the length of time from arrival at the referring facility to arrival 
at the receiving facility. 
 
7. GCS less than 15 and no head CT within 24 hours 
 
A GCS of less than 15 may indicate significant head injury. This indicator flags those patients 
with a GCS of less than 15 either on arrival in the resuscitation room, or whose level of 
consciousness decreases below 15 while they are in ED. A patient is deemed to be not 
applicable if their GCS was 15 at all phases, they died or had no documented head injury. 
 
8. Urgent laparotomy greater than two hours after ED admission 
 
When urgent laparotomy is required for a patient who has suspected intra-abdominal bleeding 
with haemodynamical instability, this should occur without delay. This refers to the amount of 
time from arrival in ED to commencement of anaesthetic for surgery. A patient is deemed to be 
not applicable if an urgent laparotomy was indicated and not performed (patient died) or if no 
urgent laparotomy was indicated. 
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9. Urgent craniotomy greater than four hours after ED admission 
 
This refers to a patient with an acute subdural (SDH) or acute extradural haematoma (EDH) that 
warrants urgent drainage and refers to the amount of time from arrival in ED to commencement 
of the anesthetic for surgery. (0$()T!H"%>()J!&#!/),&<)/!'#!F+)#)<('(&$<!! !C]!1$>+#!F$#(!&<K>+4B@ IP 
monitor insertion and elevation of depressed skull fractures are not included. A patient is 
deemed to be not applicable if an urgent craniotomy was indicated and not performed (patient 
died) or if no urgent craniotomy was indicated. 
 
10. Compound fracture surgery greater than six hours after ED admission 
 
The risk of infection and subsequent disability is increased where the required surgical 
intervention is delayed during definitive care. This refers to the amount of time from arrival in ED 
to commencement of anaesthetic for surgery. A patient is deemed to be not applicable if they 
sustained no compound fractures. 
 
11. Hypothermia at any stage 
 
Maintenance of adequate body temperature is important - hypothermia is associated with a poor 
outcome for patients with injury. It can occur as a result of several factors including prolonged 
scene time or patient exposure, loss of blood or rapid infusion of cold intravenous fluid. This 
indicator is used to flag any patient whose temperature is "  35$C at any time (ie including pre-
hospital, referring hospital and definitive care phases). A patient is deemed to be not applicable 
if active cooling was undertaken or temperature was unknown (eg patient died in ED). 
 
12. Reintubation within 48 hours of extubation 
 
This indicator includes endotracheal and tracheotomy tubes and specifically refers to the 
decision to extubate. If a patient is unintentionally or self-extubated and the decision is made to 
observe their respiratory status and later require reintubation, this case would not be flagged. A 
patient is deemed to be not applicable if they were never intubated or intubated for OT only. 
 
13. Unplanned return to OT within 48 hours 
 
Ideally, all operations will be anticipated and planned following ED assessment. Unplanned 
operations include return to operating theatre for post-operative haemorrhage, unexpected 
surgery for missed injuries, or unexpected deterioration of patient’s condition. A patient is 
deemed to be not applicable if they had no initial visit to OT. 
 
14. Unplanned admission to ICU 
 
This refers to those patients that were transferred to the ward and whose condition deteriorates, 
requiring prompt re/admission to the ICU. It includes patients who were: 
! Transferred from ICU to the ward and back to ICU 
! Transferred from ED to a ward then ICU 
! Transferred from ED to OT, intended to go to the ward but were admitted to ICU. 
A patient is deemed to be not applicable if they had no admissions to ICU. 
 
15. Missed injuries with an AIS score greater than two after 24 hours 
 
Ideally, all injuries will be diagnosed during the first 24 hours of care. Any injury that is not 
diagnosed during the first 24 hours constitutes a missed injury. If a patient has missed injuries, 
but these injuries do not have an AIS score of greater than two, then the case will NOT be 
flagged. A patient is deemed not applicable if investigations were incomplete eg Death or 
transfer within 24 hours. 
 
16. Development of DVT, PE or decubitus ulcers during admission 
 
The development of these complications during an admission may result in longer hospital 
inpatient days and result in differing mortality rates. Where a complication was present during 
admission, the type was documented. 
 
17. Cervical spine injuries not cleared or diagnosed within 24 hours  
 
This performance indicator includes the suspicion of a cervical spine injury, which is not cleared 
or diagnosed within 24 hours of admission to ED and results in unnecessary prolonged use of a 
hard cervical collar. A patient is deemed not applicable if there was no suspected cervical spine 
injury or they died in less than 24 hours. 
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