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Study design:
population based cohort study

1 July 1997 – 30 June 2006

Major trauma (ISS > 15)
RFDS data
Metropolitan Perth Trauma Registry
Linked by the WA Data Linkage Branch

Additional data
Death Registry
Australian Bureau of Statistics

Approved by ethics committees
University of WA
WA Dept of Health HREC
+ all Trauma Registry hospitals & each Registry



Numbers (2005 vs 1328)



The distribution of distances flown by the Royal Flying Doctor 
Service for the 1328 major trauma patients. 







Mean age (yrs)



Sex (% male)



Cause (%)

MVC = Motor Vehicle Crash.
Other includes: struck by object, stabbing, fire, gunshot, recreational, crushing, electrical, explosion.



Median ISS (p = 0.001)



Time variables (mean hrs)

Time 1: time of trauma to time of first provider input (usually ambulance). 
Time 2:time of first provider input (usually ambulance) to time of arrival at tertiary hospital. In the Rural group, this time includes 
prehospital care, rural hospital care and RFDS retrieval care. 
Time 3: time of trauma to time of arrival at tertiary hospital Emergency Department.



Injury severity (ISS) categories (%)



Admitted ICU (%)



Median hospital length of stay (days)



Death in tertiary hospital (%)



Predictor variables for death
Age (OR 1.06)

Injury severity score (OR 1.17)

Revised Trauma Score (OR 0.44)

Total number of regions injured (OR 0.73)



Metro vs Rural
There was a significantly increased risk of death in the Rural 
group:

OR 2.62, 95% CI 1.05–6.53, p = 0.039

For those rural patients who reached Perth, the adjusted OR 
for death was 1.10 (95% CI 0.66–1.84, p = 0.708).

Total pre-tertiary hospital time was not a predictor (p = 
0.302). 



Effect of time
a 19% increased risk of death per hour of time 1

So the longer it takes for the ambulance to arrive, the 
risk of death increases, and this is likely to be 
influenced by injury severity. 

Time 2 is associated with a decreased risk of death of 
17% per hour.

So once the ambulance arrives, the risk of death 
decreases, and injury severity is not relevant. 



Effect of time
In summary, time prior to ambulance arrival is a significant 
predictor of the risk of death.

The influence of higher injury severity occurs at earlier 
rather than later times. 

This indicates that when critical injuries are influenced by the
time to first prehospital care, they cause death quickly.



Discussion
According to the WHO, by 2020 road trauma will rank third on the list of lives lost to 
death and disability.

“Traffic accidents were the largest cause and accounted for 14% of male and 5% of 
female deaths.”

Patton G. Global patterns of mortality in young people: a systematic analysis of population health data. Lancet 
2009;374:881-892

Yet population based studies of major trauma are few & fail to account for:
interhospital transfers
Prehospital deaths
Referrals from outside the base population
Variable definitions of major trauma
Different methodologies

“The ideal system for the management of trauma remains controversial…”
“the lack of data to allow comparison of outcomes between countries significantly impedes the identification and 
implementation of components of a trauma system that are effective and the discarding of those that offer little 
benefit.”

Nathens A. Development of trauma systems and effect on outcomes after injury. Lancet 2004;363:1794-1801



Impact of time
“The importance of time in an organised trauma system is 
overstated.”

Nathens AB, Brunet FP, Maier RV. Development of trauma systems and effect on outcomes after injury. 
Lancet 2004; 363 1794-801

“Time may be less crucial than once thought.”
Newgard CD, Schmicker RH, Hedges JR, et al. Emergency Medical Services Intervals and Survival in 
Trauma: Assessment of the "Golden Hour" in a North American Prospective Cohort. Ann Emerg Med 2010; 
55 235-46 e4

“Time is traumatic”
Discovery time





Conclusions
There is more than double the risk of major trauma death in 
rural & remote WA.

However, if a major trauma patient survives to be retrieved 
to Perth by the RFDS, then mortality outcomes are 
equivalent to the metropolitan area, partly reflecting the 
‘self-selection’ that occurs.
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