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figures.1-3 There is limited published infor-
mation about the cost of rural road crashes
in Australia. The Bureau of Transport Eco-
nomics conservatively estimates that the
cost of all Australian road crashes in 1996
totalled $15 billion.4 The largest portion of
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ABSTRACT

Objective:  To estimate costs of retrieval, transport and acute medical services 
associated with road crashes in northern Queensland from March 2004 to June 2007.
Design, setting and participants:  Case study of 696 people aged 16 years or older 

had been involved in a road crash in the study area (all areas north and west of 
n, excluding the urban areas of Townsville and Cairns) and had been admitted to 

ital for a minimum of 24 hours after the crash. Data on mode of retrieval, acute care 
ded and total costs were obtained for each patient.
 outcome measures:  Method of retrieval or transport; length of stay in intensive 
unit (ICU) and/or hospital for each patient; costs of retrieval, transport and 

inhospital care.
Results:  Retrieval data were collected for 614 of the 696 study participants (88%). Most 
primary retrievals (446; 73%) occurred by road. More than half of interhospital transfers 
were undertaken by fixed or rotary wing services. Casualties in the study occupied a total 
of 6360 bed-days, of which 734 were ICU bed-days. The total retrieval, transport and 
acute hospital care costs of road crash victims in northern Queensland over the study 
period were calculated to be approximately $10.4 million.
Conclusion:  The costs associated with rural and remote road crashes in northern 
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Queensland represent a considerable economic burden.
n A
tio
AuI
 ustralia, nearly a third of the popula-

n reside in rural and remote areas.1

stralians living in rural and remote
regions are significantly over-represented in
road transport-related injury and fatality

this cost is attributed to loss of life and
permanent disability.4,5 Inpatient rehabilita-
tion costs are a significant expense.6

Evidence suggests that road crashes in
rural and remote areas cost significantly
more than urban road crashes. In New
Zealand, about 60% of the total cost of road
injuries relates to crashes that occur in rural
areas,5 even though only 22% of the NZ
population live in rural areas.7 A fatal crash
in rural NZ costs about NZ$4 million, com-
pared with NZ$3.5 million for an urban
fatal crash.5

Similar evidence of higher costs of road
crashes in rural and remote Australia is not
yet available because Australian crash costs
have most often been estimated based on
severity of injury type.8 These costs do not
take into account the retrieval and transport
costs of rural and remote road crash victims.
As retrieval is often performed by fixed and
rotary wing services, this is likely to be an
underestimated element of road crash costs.
In the 2006–07 financial year, the Queens-
land Emergency Medical System Coordina-
tion Centre (QCC) coordinated and tasked
nearly 14 000 aeromedical retrievals and
interhospital transfers (Statewide Clinical
Coordination and Retrieval Service
[SCCRS], Queensland Health, unpublished
data).

The Rural and Remote Road Safety Study
was a multisite research project undertaken
in northern Queensland with support from
the Queensland Government and the Motor
Accident Insurance Commission. The aim of
the study was to gain an understanding of
the economic, medical and social costs of
road crashes occurring in rural and remote
parts of northern Queensland.

METHODS
The Rural and Remote Road Safety Study
was an in-depth examination of factors
present in non-urban road crashes that led
to the hospitalisation of at least one road
user aged 16 years or older for a period of
24 hours or longer in Atherton, Cairns,
Mount Isa and Townsville public hospitals.
The study area was defined as the area of
Queensland north of hospital Bowen in the
east and Boulia in the west, including Gulf
of Carpentaria and Torres Strait islands, but
excluding the urban centres of Cairns and
Townsville. It comprised a total land area of
about 650 000 km2 (Box 1).

Data were collected from March 2004 to
June 2007. Data collected from patient
charts included retrieval methods and times
(if available) and clinical benchmarking data
(including length of hospital stay, type of
injury, clinical interventions and admission
outcome). The Queensland Ambulance
Service (QAS) and Royal Flying Doctor
Service (RFDS) provided data on road and
fixed wing retrieval times, respectively.
Rotary wing retrieval times were obtained
from the QCC. Only the initial acute admis-

sion of each casualty, including any inter-
hospital transfers, was considered.

Ethics approval was granted by the ethics
committees of the Townsville Health Service
District, Cairns Base Hospital, Queensland
University of Technology and James Cook
University.

Cost estimations

Transport costs
Tasking of road or air emergency retrieval was
performed by the QCC based on factors
including severity of the patient’s condition,
flight priority, access to remote locations, and
availability of local definitive care.9 QAS road
ambulances were used if the crash scene was
less than 30 minutes or 30 km away by road
for critical-care patients, or less than 2.25
hours’ travelling time in non-critical cases.9

Road transport was costed at the rate of
$930 per retrieval, representing the regu-
lated fee for emergency transport for the
2008–09 financial year (D Eeles, Medical
Director, QAS, personal communication).

Air transport was costed per engine hour.
Engine hours were determined in different
ways for rotary and fixed wing aircraft.
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For rotary wing aircraft, the estimated
cost was $5164/engine hour.10 The Bell 412
helicopters used by Emergency Management
Queensland fly at about 200 km/h; straight-
line distances were used to determine the
duration of each flight in hours. Addition-
ally, over 95% of rotary wing retrievals have
a doctor and paramedic on board, costing
$1800 and $800, respectively, per trip
(SCCRS, unpublished data). These costs are
added separately to the total engine hour
costs for each flight because (i) they are
based on proportion of shift (hourly basis),
and (ii) not all flights require a paramedic
and doctor on board — this decision is
made at the discretion of the on-duty QCC
medical coordinator.

For fixed wing aircraft, the retrieval cost
was $2400/engine hour, which includes a
registered nurse, employed by the RFDS or
Queensland Health, who is always present
on fixed wing flights. If a medical officer was
also required on board, $1800 was added to
the cost of each fixed wing retrieval, for the
reasons given above (SCCRS, unpublished

data). A cost of $1682 was also added to
cover QAS costs for transport to and from
local airports (based on the average amount
QAS charged Queensland Health for trans-
fers in the 2007–08 financial year).

Inhospital costs
Actual costs of the initial acute admission for
study casualties who were treated at The
Townsville Hospital (TTH), including patient
costs for imaging, pathology, nursing and
surgical care, and intensive care, were pro-
vided by the hospital’s Clinical Information
Services. These actual costs were used to
determine average costs per bed-day and per
intensive care unit (ICU) bed-day, which
were then applied to the remaining casualties
in the study to estimate total costs.

RESULTS

Emergency retrieval of casualties
There were 696 admitted casualties meeting
the study criteria, and retrieval transport
data were available for 614 (88%) of these
(Box 2). QAS road ambulances provided
initial emergency retrieval for most casual-
ties (73%), followed by private transport,
then rotary wing and fixed wing aircraft.

Due to the nature of the injuries incurred
and the limited services available in small
rural hospitals, 413 casualties (67%) were
transferred from the first hospital to one of
the region’s major hospitals (primarily
Cairns or Townsville). A larger proportion of
these services were provided by fixed wing
and helicopter services (Box 2).

Retrieval and transport costs
The estimated cost of emergency retrieval and
transport to the first hospital for 534 patients
(excluding the 80 transported by private
vehicles) was over $1 million (Box 3). Of the
413 casualties who required transfer from the
first treating hospital to a major hospital, 17
were then transported to a third hospital,
nearly all (16) by fixed wing at a further cost
of $170 000 (Box 3). The estimated total cost
of retrievals and interhospital transfers over

the study period was about $3.7 million,
equating to an annual cost of $1.1 million.

Cost of inhospital care
The actual costs of the initial acute admis-
sion for the 253 casualties admitted to TTH,
including the 68 casualties admitted to the
ICU, are shown in Box 4.

Across the four public hospitals within
the study area, casualties occupied a total of
6360 acute bed-days. Of these, 734 were
ICU bed-days. The total estimated cost of
casualty hospitalisation over the study
period was nearly $6.7 million (Box 5). This
equates to an annual estimated cost of
almost $2 million for the initial acute hospi-
talisation of rural and remote road crash
victims requiring hospital admissions of at
least 24 hours in northern Queensland.

The average length of stay for the 253
casualties admitted to TTH was 11.86 days
(median, 6; interquartile range [IQR], 4–
14), compared with an average length of
stay for the entire cohort of 9.35 days
(median, 5; IQR, 3–10), reflecting a higher
degree of case complexity in patients admit-
ted to TTH. Overall, 108 casualties (15.8%)
were admitted to an ICU, and their median
length of stay was 4 days (IQR, 2–9).

DISCUSSION

The retrieval, transport and acute hospital
care costs for road crash victims in northern

1 Northern Queensland study area

Delineated areas are statistical divisions. Light 
shading indicates study area. ◆

2 Modes of transport to hospital from crash site and for interhospital transfers

From crash site to first hospital From first hospital to major hospital

Mode of transport Number (n = 614) Percentage Number (n = 413) Percentage

Road ambulance 446 72.6% 171 41.4%

Private transport 80 13.0% 19 4.6%

Rotary wing aircraft 59 9.6% 77 18.6%

Fixed wing aircraft 29 4.7% 146 35.4%

3 Estimated costs of retrieval and 
interhospital transfer of casualties

QAS = Queensland Ambulance Service. ◆

Estimated 
cost

Initial retrieval

Air transport to first hospital $650 000

Road transport to first hospital $415 000

QAS attendance before air 
transport

$82 000

Total $1 147 000

Interhospital transfers

Air transport to second 
hospital

$1 900 000

Air transport to third hospital $170 000

Road transport to second 
hospital

$159 000

Road transport to/from airport 
for fixed wing flights

$335 000

Total $2 564 000
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Queensland over the study period were calcu-
lated to be about $10.4 million, equating to
an average cost per injured person of around
$15000 and an estimated average annual cost
of $3.1 million. As might be expected in rural
and remote locations, retrieval and transport
costs comprised a significant proportion
(36%) of the total costs. These data clearly
demonstrate that the costs associated with
rural and remote road crashes in northern
Queensland represent a considerable eco-
nomic burden.

The total estimated hospitalisation costs
may be slightly overestimated because all
patients with head injuries were transferred to
TTH, thus inflating the average cost per bed-
day. However, the retrospective nature of data
collection and the composite nature of data
sources mean it is likely that the overall cost
has been underestimated. Obtaining more
accurate and widely accessible data should be
a goal for future research to better estimate
road crash costs across the country, particu-
larly in rural and remote settings. Further, no
attempt has been made to address the eco-
nomic and human costs of post-hospital
rehabilitation (either actual or ideal) and long-
term disability. The cost of this care is likely to
be substantial, based on costs of inpatient
rehabilitation reported from other countries.6

This study goes some way toward showing
that the burden of road crash costs in rural and
remote areas is substantial. Rural and remote
road crashes are more likely than urban road
crashes to be serious, due to faster travelling

speeds, greater alcohol and drug use, lower
rates of seatbelt use, and delays in emergency
response and retrieval times.11,12 Additional
factors are longer travelling distances, a greater
variety of vehicle types, and poorer road qual-
ity.11 Although our study was based in north-
ern Queensland, similar road crash costs may
be faced by health departments in other rural
and remote areas, such as western New South
Wales, northern South Australia, Western
Australia and the Northern Territory, that
encompass large distances, sparsely populated
areas and greater crash severity.5

To reduce costs associated with retrieval
and transport, it may be possible to avoid or
delay patient transportation from regional,
rural and remote health care facilities through
the use of telemedicine and teleradiology. For
example, SCCRS, via the QCC in Townsville,
currently provides telemedicine services to
Palm Island Hospital. A 6-month evaluation
of this service reported that telemedicine pre-
vented 10 unnecessary aeromedical retrievals
and six night flights, equating to an average
annual saving of between $206 000 and
$352 000.10

This study adds to the limited literature on
the financial burden of rural and remote road
crashes in Australia, using the most accurate,
albeit limited, costing data currently available.
We believe that our overall costs of acute
management of road crash trauma might be
generally applicable in other areas of Aus-
tralia. The findings provide early evidence
that current expenditure on retrieval and
transport of road crash trauma patients might
be reduced by more efficient trauma manage-
ment systems that preclude some retrievals
and transport.
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4 Actual costs of care for patients in 
The Townsville Hospital and its 
intensive care unit (ICU)

Item
Total cost of 
care (n = 253)

Cost of ICU 
care (n = 68)

Total cost $3 138 316 $860 066

Average cost of 
each admission

$12 404 $12 837

Average cost 
per bed-day

$1 045
(n = 3001)

$2 376
(n = 362)

5 Estimated initial acute admission 
costs for study cohort (n = 696)

ICU = intensive care unit. * Costs for bed-days 
calculated using the average cost per bed-day 
($1045 total; $2376 ICU) based on actual costs of 
care at The Townsville Hospital. ◆

Item Cost*

Total cost of bed-days (n=6360) $6 650 000

Cost of ICU bed-days (n = 734) $1 743 900
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