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Abstract

Objective: To explore rural motor vehicle collision (MVC) fatalities by trends
over time, mode of transport, age, state, sex, and Aboriginal and Torres Strait
Islander status.

Design: A retrospective total population-based time series was conducted using
the Australian Bureau of Statistics (ABS) death registration data.

Setting: All statistical local area (SLA) within Australia from 2006 to 2017.
Participants: Australian residents whose deaths were registered with the ABS
between 01 January 2006 and 31 December 2017 where the underlying cause of
death was related to unintentional transport accidents.

Main outcome measures: Fatality rates were determined using population data
collected from the 2006, 2011 and 2016 census. Trends over time by rurality were
analysed by financial year. Rates of transport deaths by vehicle type were deter-
mined by rurality. Risk ratios were calculated to compare demographic groups
based on sex, Aboriginal and Torres Strait Islander status and age. A 3-year score-
card was organised by state and rurality using 99.7% confidence intervals.
Results: Motor vehicle collision fatalities increase with increasing remoteness.
Females, children from 0 to 14 years, pedestrians, and Aboriginal and Torres
Strait Islander peoples are at a significantly higher risk of fatal MVCs than their
respective metropolitan counterparts. The 3-year scorecard indicates that road
fatality rates in the NT, WA, and all rural and remote areas required immediate
attention and targeted action.

Conclusions: There is a need for investment in MVC fatality prevention in rural
Australia from inner regional to remote areas in order to meet the road safety
targets established by the National Road Safety Strategy.
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1 | INTRODUCTION

Driving is a major component of life and work for those in
rural areas and, unfortunately, comes with increased risk
with increasing degrees of remoteness. There is a pub-
lic health need to address rural road safety as Australians
living in rural and remote areas are overrepresented in
fatal crash data.” Road safety was identified by the United
Nations as an area of significant importance in the 2020
Agenda for Sustainable Development.® Many participat-
ing countries, such as Australia, have committed to an
agreed set of national goals, objectives and action strat-
egies to reduce motor vehicle collision (MVC) fatalities.*
The 2020 deadline has passed, and its targets were not
met, and thus, a reflection on road safety strategies is mer-
ited at this time.? In order for Australia to achieve the road
safety goals in the next decade, high-risk groups, includ-
ing rural populations, must be prioritised, and targeted ac-
tion is required.

Motor vehicle collision fatalities in Australia decreased
by 23.2% in the 10 years to 2018.° Progress has been made
in legislation, road safety enforcement, education pro-
grams, vehicle safety and road infrastructure.® Despite
these interventions, MVC fatalities remain a significant
contributor to injury-related deaths in Australia, especially
in rural settings.”® The Australian Institute of Health and
Wellness has determined that the rate of transport-related
deaths is five times higher for those living in very remote
areas in comparison with their urban counterparts.” This
study intends to expand upon this report by examining
the trends and risk factors contributing to the inequities
in rural MVC fatalities.

Motor vehicle collision deaths are largely predictable
and preventable and can be reduced with appropriate pub-
lic health intervention.’ Rural and remote areas are particu-
larly challenged by health care access, higher rates of risky
behaviour, complex social determinants of health, vast road
networks and increased occupational hazards.>'® Urban
solutions are often inadequate to improve rural road safety,
and it is important to understand the unique characteris-
tics and circumstances of MVC fatalities on rural roads.?
Exploring trends in rural road fatalities is necessary to in-
form effective prevention strategies. This retrospective case
series analyses MVC fatalities by rurality in Australia using
deaths data from the Australian Bureau of Statistic (ABS)
for the period of 2006-2017 by trends over time, mode of
road use, age and sex, state, and territory.

2 | METHODS

This study used individual death data from the ABS for
the years 2006-2017, including all deaths in Australia

What is already known on this subject:

« Motor vehicle collision (MVC) fatalities are a
significant burden globally, and Sustainable
Development Goals have not been met for 2020

« MVC fatalities increase rurally Australia-wide

« MVC fatalities are largely predictable and pre-
ventable with correct public health interference

What does this study add:

« Pedestrian deaths per 100 000 increased with
increasing remoteness over the 12-year period

« Females (RR = 5.3), children aged 0-14 years
(RR = 7.6-11.7), and Aboriginal and Torres
Strait Islander peoples (RR = 4.4) in Very
Remote areas were identified as high-risk de-
mographic groups in comparison with their
major city counterparts

« A road fatality scorecard identified that the
Northern Territory, Western Australia and
inner/outer regional areas in Australia re-
quire immediate attention and targeted action
pertaining to safer roads, vehicles, speeds and
drivers

where year of death registration was 2006-2017 and year
of death was 2006-2017. Data sets used include the final
National ABS cause of death unit record file data for the
years 2006-2014, revised data sets for 2015-2016 and
preliminary data for 2017. Information regarding the de-
ceased individual's age, sex, Aboriginal and Torres Strait
Islander status, and usual residence was extracted from
the data set.

The International Classification of Disease 10th
Revision (ICD-10) was used by the ABS to code the deaths
registration data."’ The inclusion criteria were deaths reg-
istered with transport injuries as an underlying cause of
death, as coded in Table 1.

The ABS reports usual residence as the place in which
the deceased lived or intended to live for six or more
months in the reference year. Death certificates are as-
signed a five-digit Statistical Location Area (SLA) code,
categorised by the Australian Standard Geographical
Classification (ASGS) as major cities (MC), inner re-
gional (IR), outer regional (OR), and remote (R) or
very remote (VR) areas.!? Those who were registered
as, ‘usual residence overseas’, or ‘usual residence un-
known’, were excluded from the analysis. Intentional
transport deaths (suicide) were also excluded from the
analysis.
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TABLE 1 ICD-10 codes related to
transport accidents'!

ICD-10 Code Description

‘V01-V09’ Pedestrian injured in transport accident

‘V10-V19’ Pedal cyclist injured in transport accident

‘V20-V29’ Motorcycle rider injured in transport accident

‘V30-V39’ Occupant of three-wheeled motor vehicle injured in transport accident
‘V40-V49’ Car occupant injured in transport accident

‘V30-V39’ Occupant of pickup truck or van injured in transport accident
‘V60-V69’ Occupant of heavy transport vehicle injured in transport accident
‘V70-V79’ Bus occupant injured in transport accident

‘V80-V89’ Other land transport accidents

Human ethics approval was granted for the study from
James Cook University (H6136) and approval provided by
the ABS.

The descriptive analysis of death data was completed
using the SPSS™ software, version 24. Trends over time
were presented using financial years from 1 July 2006 to
30 June 2017, so that drop-off rates from late registration
of deaths did not affect interpretation. Where MVC fatal-
ity rates were determined, population data were averaged
out based on 2006, 2011 and 2016 census data extracted
from ABS Census QuickStats."* Due to small fatality num-
bers in particular road user classification groups, motorcy-
clists and occupants of three-wheeled motor vehicles were
grouped together, and occupants of pickup trucks, vans,
heavy transport vehicles and buses were also grouped
together. Risk ratios were calculated for demographic
groups using major cities as the comparator, along with
95% confidence intervals.

2.1 | Scorecard methods

To understand recent MVC fatality trends, a 3-year re-
gional scorecard organised by state and transport mode
was derived using fatality data from 1 July 2014 to 30 June
2017. Rates per 100 000 were calculated using popula-
tion data from the 2016 census. All cells were compared
with the overall rate for their given transport mode. 99.7%
confidence intervals were calculated using the following
formula:

99.7% CI = (100;1000 ) (2.58 + Vd)

d = number of events per annum, n = population.

Cells with rates below three standard deviations of the
overall rate were considered to be of low concern, and
cells above three standard deviations were considered to
be areas where immediate attention and targeted action
are required.

2.2 | Definitions

2.2.1 | Road death or fatality

An individual who dies as a result of injuries sustained
from an MVC within 30 days of the collision where the
ICD code is V01-V89.”

2.2.2 | Rural and remote

Rural and remote areas include all areas outside of major
cities. For the purposes of this research, rurality will be
classified based on the Australian Statistical Geography
Standard (ASGS) remoteness structure.'* The four cat-
egories used to describe rural areas are based on relative
access to services are as follows: inner regional, regional,
remote or very remote.

2.2.3 | Unintentional death

Unintentional deaths refer to deaths which result from
an unanticipated event such as an injury or disease.'
Unintentional deaths exclude deaths caused by suicide or
homicide.

3 | RESULTS

There were 16 977 transport-related deaths registered
from 2006 to 2017. Of these, 8465 were registered as resi-
dents of major cities, 4822 were residents of inner regional
areas, 2698 were residents of outer regional areas, 532
were residents of remote areas, and 460 were residents of
very remote areas.

Overall, MVC fatalities declined over the study period
by 23.5%. Decline from 2006/07 to 2016/17 was present
for all ASGS remoteness areas. The greatest decline was
found in very remote areas followed by remote areas,
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outer regional areas, major cities and inner regional areas.
Fatality rates in remote and very remote areas were consis-
tently higher than their regional and metropolitan coun-
terparts (Figure 1).

Across the 12-year study periods (2006-2017), amongst
transport-related deaths, the car occupant fatalities cate-
gory was the most common (54%), and rates steadily in-
creased with increasing rurality (2.0-12.3 per 100 000).
Pedestrian fatalities (16%) (0.9-2.6 per 100 000) followed
a similar trend and were over four times higher in very
remote areas than in major cities. Motorcycle or 3-wheeler
(17%) and cyclist (3%) fatalities (0.9-1.5 per 100 000)
showed no trend with remoteness. However, the lowest
rates of Motorcycle or 3-wheeler and cyclist fatalities oc-
curred in major cities, at 0.87 per 100 000 and 0.14 per
100 000, respectively. Pickup truck, van, heavy transport
and bus (5%) fatality rates (0.2-0.6 per 100 000) were high-
est in remote areas rather than very remote areas, and all
remoteness categories were at least 2.8 times higher than
major cities (Figure 2).

Over the 12-year period (2006-2017), the rates of MVC
fatality rates per 100 000 for each state were consistently
highest in the ‘very remote’ category where it existed, not-
ing that Victoria and the Australian Capital Territory do
not have very remote areas. The highest fatality rates in
major cities, inner regional and outer regional areas oc-
curred in Western Australia. Motor vehicle collision fatal-
ities in remote and very remote areas were highest in the
Northern Territory (Figure 3).

The 3-year scorecard revealed that of the five ASGS
remoteness categories, the Northern Territory (61.1% red,
0% neutral and 38.9% green) and Western Australia (60.0%
red, 16.7% neutral and 23.3% green) had the highest pro-
portions of transport groups that require immediate atten-
tion and targeted action. Contrarily, the Australian Capital
Territory (0.0% red, 37.5% neutral and 62.5% green) and
Tasmania (33.3% red, 33.3% neutral and 54.2% green) had
the highest proportions of transport groups with MVC fa-
tality rates of low concern. Inner regional (56.3% red) and
outer regional areas (64.6% red) exhibited a high number
of transport groups with above average fatality rates that
require attention and intervention (Table 2).

Relative risk calculations indicated an increasing level
of risk with an increase level of remoteness for sex and
Aboriginal and Torres Strait Islander status, with the ex-
ception of non-Aboriginal peoples in outer regional areas.
Relative risk was higher for Aboriginal and Torres Strait
Islander peoples than for non-Aboriginal peoples in outer
regional, remote and very remote areas. The highest rel-
ative risk for males and females occurred in very remote
areas. The demographic group with the highest risk of
MVC fatality was children aged 0-4 in very remote areas.
Overall, children under 15 in remote and very remote

areas ranged from 4.8 to 11.7 times more likely to die in
a fatal MVC than their metropolitan counterparts. For
adults, those aged 30-39 showed the highest relative risk
in remote and very remote areas (Table 3).

4 | DISCUSSION

Regional, rural and remote areas in Australia experience
higher rates of MVC fatalities than their urban counter-
parts, with fatality rates increasing across the country as
you move away from urban centres. This study explored
MVC fatalities for the 12-year period from 2006 to 2017
and found a downward trend in deaths, though this trend
has slowed in the last few years. Remote and very remote
MVC fatality rates were consistently higher regardless of
year, suggesting prevention activities appropriate for rural
settings are needed for Australia to meet road safety tar-
gets. Evidence-based rural prevention strategies are lack-
ing in current research and will be required to reduce the
gap.

The success of road fatality reduction in high income
countries has been attributed to decades of action in-
cluding research in road systems, vehicle safety, expo-
sure reduction for vulnerable road users and improved
road design and enforcement.’> Of 35 OECD countries,
Australia’s road fatality rate per 100 000 in 2017 ranked
17th of 35 nations, at 4.98 per 100 000.® The rural fatal-
ity rates tell a different story at 16.45 deaths per 100 000,
higher than the national rates of many low- and middle-
income countries including Cambodia (11.9 deaths per
100 000), Jamaica (13.9 deaths per 100 000) and Columbia
(14.1 deaths per 100 000) that same year."”

This study found that the likelihood of rural road fa-
talities varies by vehicle type, which was consistent with
the findings of Wundersitz et al.? Vehicle types are often
more diverse on rural roads where recreational vehicles
and heavy transport vehicles for mining and agricultural
purposes are more commonly seen, and travel greater dis-
tances.""® This study also found high variation in fatality
rates by transport type depending on remoteness category.
The results may provide valuable information Australia
wide for vehicle-specific road safety measures and crash
prevention.

4.1 | Pedestrians

The data indicated a need for attention to pedestrian
safety in rural and remote settings. There is a significant
gap in research regarding pedestrian safety on low volume
roads.” Pedestrian fatalities in remote settings may be at-
tributed to a lack of footpaths and road crossings, poorer
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FIGURE 1 Motor vehicle collision fatality rates over time by rurality, Australia: 1 July 2006 to 30 June 2017. Rurality is defined by the

Australian Statistical Geography Standard*?

visibility and lighting in comparison with urban centres
and/or higher speed roads.” The Australian Government
is currently designing and funding healthy infrastructure
to support safe road environments for active transport, in-
cluding walking and cycling as a part of the National Road
Safety Strategy,” and this needs to include specific strate-
gies for rural locations.

4.2 | Other vehicles

Heavy agricultural vehicles are commonly seen on rural
roads, and their large size and weight contribute to in-
creased safety risks.?! Our scorecard results indicated that
fatality rates for pickup trucks, vans, heavy transport and
buses were highest in inner regional and outer regional
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areas. Prevention efforts surrounding heavy transport
should include policy development, education for driv-
ers and other road users, novel data collection (including
GPS) and good quality roads, which can additionally en-
hance economic development.*!

4.3 | State and territory

The Northern Territory and Western Australia showed
consistently high rates of MVC fatalities, indicating that
more work needs to be done in these regions. It is known
that differences in built environment, including road
quality, barriers and lighting, largely contribute to the
risk of driving on rural roads.>** It is recommended that
these areas are prioritised during the development of road
safety strategies with the consideration of their unique
geographical challenges and built environments. This
may require increased funding to improve infrastructure
and promote research activity specifically in the Northern
Territory and Western Australia.

4.4 | Demographics
Epidemiological studies have shown MVC fatality risk for
Australian demographic groups is variable when it comes
to age,23’24 sex,?” and Aboriginal and Torres Strait Islander
status.?® Contrary to standardised mortality ratios derived
from 1997 to 1996 data, our results indicate that females in
rural areas are at a significantly higher risk of fatal crashes
in comparison with their metropolitan counterparts than
males.?” The influence of duration and frequency of road
travel on the differences in relative risk between gender
groups is unknown and cannot be determined by our data.
However, the determinants of high female fatality rates in
rural and remote Australia should be further examined.
Adverse injury outcomes for children in rural and re-
mote settings have been attributed to increased exposure to
environmental hazards, long travel distances to emergency

services and inadequate supervision.”’ Previous research
indicated high road traffic injury mortality rates for chil-
dren aged 0-14 in Victoria demands further attention.*®
Our results were consistent with these findings and indi-
cated children in rural and remote areas to be the highest
risk of all demographic groupings. Further investigations
are required to explore rural MVC child deaths in more
detail.

4.5 | Aboriginal and Torres Strait
Islander Peoples

Aboriginal and Torres Strait Islander peoples in Australia
face higher rates of injury-related deaths in comparison
with their non-Aboriginal counterparts.” Geography is a
key contributor to road transport injury population ine-
qualities as a greater proportion of Aboriginal and Torres
Strait Islander peoples live in rural and remote areas.?®
These inequalities are compounded by socio-cultural and
historical factors, which reduce access to medical care,
employment, medical and training facilities, and other
social services.>* Aboriginal and Torres Strait Islander
peoples are exposed to higher rates of drink driving, risky
pedestrian behaviour, poor seatbelt compliance, over-
crowding in vehicles, unlicensed driving and reliance on
unroadworthy motorised transport.’® Further, roads in
Aboriginal communities are often of poor quality and are
generally not included in governmental road maintenance
works.? Our study showed a road fatality gradient by geo-
graphical remoteness, where Aboriginal and Torres Strait
Islander peoples residing in Remote and Very Remote
areas were over four times as likely to die in a fatal MVC
than those residing in Major Cities. Despite high rates
of road injury and fatality, Aboriginal and Torres Strait
Islander peoples do not report less safe driving behav-
iours in comparison with the rest of the population.'” The
Closing the Gap framework aims to reduce the discrep-
ancy of life expectancy between Aboriginal and Torres
Strait Islander and non-Aboriginal Australians, which
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FIGURE 3 Motor vehicle collision fatalities by state by rurality: Australia, 2006 to 2017. Rurality is defined by the Australian Statistical

Geography Standard'?

must include improving injury outcomes.**! In order to
Close the Gap,”*! MVC fatality discrepancies must be ad-
dressed. Policy and prevention efforts in rural and remote
Australia should include Aboriginal and Torres Strait
Islander-led community-based action, developed with a
thorough understanding of the determinants of road fa-
talities in these settings.

4.6 | Targeted action and prevention
strategies

There is very little research determining the effective-
ness of rural and remote MVC prevention strategies in
Australia. A one-size-fits-all approach to prevention strat-
egy development will not suffice, as rural environments
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TABLE 2 Fatal MVC scorecard by state, rurality and vehicle type: 1 July 2014 to 30 June 2017

Overall
Pedestrian
Cyclists

Motorcycle or
3-wheeler

Car occupant

Pickup truck, van,
heavy transport
or bus

Other
Major cities

Pedestrian

Cyclists

Motorcycle or
3-wheeler

Car occupant

Pickup truck, van,
heavy transport
or bus

Other

Inner regional
Pedestrian
Cyclists

Motorcycle or
3-wheeler

Car occupant

Pickup truck, van,
heavy transport,
or bus

Other

Outer regional
Pedestrian
Cyclists

Motorcycle or
3-wheeler

Car occupant

Pickup truck, van,
heavy transport
or bus

Other
Remote

Pedestrian

Cyclists

Motorcycle or
3-wheeler

Car occupant

NSwW Vic. QLD SA WA TAS NT ACT

0.144
1.004

Overall

0.863 0.785 0.785

0.110

0.976 0.751

0.191

3.027

0.257 0.207

0.136

0.337

0.787
0.132

0.085

e o

0.826
0.199

0.144

0.850 0.727
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TABLE 2 (Continued)
NSW Vic. QLD SA WA TAS NT ACT Overall
Pickup truck, van, 0.000 0.000 0.000 0.209
heavy transport,
or bus
Other B oo o5

Very remote

Pedestrian 0.000
Cyclists 0.000
Motorcycle or

3-wheeler
Car occupant

0.165

Pickup truck, van, 0.000 0.000 0.000 0.000 0.000 0.000 0.000
heavy transport
or bus

Other (4059 f0s67. 1 oooo [TH0e4 T o000 0000 ey

Note: Red = Areas in need of improvement; Green = Areas of least concern. Rurality is defined by the Australian Statistical Geography Standard."
Abbreviations: ACT, Australian Capital Territory; NSW, New South Wales; NT, Northern Territory; QLD, Queensland; SA, South Australia; TAS, Tasmania;

Vic., Victoria; WA, Western Australia.

have challenges unique to urban roads. Working partner-
ships across all three tiers of government are necessary to
develop effective countermeasures.” Strategies designed
for metropolitan areas are often not feasible nor afforda-
ble for rural communities.? Innovative, low-cost and cost-
effective prevention strategies are urgently needed.” Such
strategies should consider interventions that reduce crash
severity rather than interventions that improve conditions
for traffic flow and mobility.>

Motor vehicle collision prevention strategies can be
grouped under the four pillars of safe roads, safe vehicles,
safe speeds and safe people (drivers).> Commonly cited
prevention strategies include improved road infrastruc-
ture (safe roads), improved vehicle design (safe vehicles),
drink driving prevention (safe drivers), driving education
(safe drivers), restraints (safe vehicles and safe drivers)
and reduction of speed limits (safe speeds).**

In addition, rural emergency and trauma systems in-
cluding aeromedical retrieval are a major determinant of
road fatalities.*® It is known that the likelihood of fatal
outcomes increases as delays between the time of injury
and definitive care increases.* Community-wide training
in cardiopulmonary resuscitation (CPR) has been deemed
an effective upstream strategy, especially in rural emer-
gency situations.®

4.7 | Future directions

To achieve the proposed target of 50% reduction in road
deaths and serious injuries by 2030, we must engage in

a global health discourse that includes the consideration
of the unique risk factors and conditions of rural and re-
mote road fatalities. Efforts to reduce fatal MVCs need to
be undertaken in partnership with rural and remote or-
ganisations and by people residing in these locations, who
have an understanding of the wider social, economic and
political challenges being faced by people living in rural
and remote areas.

4.8 | Strengths and limitations

A strength of this paper is that we were able to conduct an
Australian-wide population-based time series, minimis-
ing selection bias. This study has limitations. Australian
Bureau of Statistics death data used are based on ICD
codes, which do not go into detail. The denominator used
for calculating fatality rates was an average of only the
three available census years. Rates were calculated over
the 12-year period, which takes out any improvements
made over time. The examination of risk factors such as
drugs and alcohol was beyond the scope of this paper;
however, they should be explored in future research.
Place of usual residence was used to assess rates by state,
the 3-year scorecard, and relative risk. Deaths may have
occurred outside of the individuals’ usual place of resi-
dence, and this was not captured in the calculations. For
example, residents of major cities may have died on rural
roads; however, their death would have been analysed as
a major city fatality, potentially distorting the true rates
of rural and remote fatalities.
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TABLE 3 Relative risk of fatal MVC for demographic groups by rurality: 1 July 2014 to 30 June 2017

Relative risk [95% confidence interval]

N WiLE Y-

Major cities Inner regional

Sex
Male 1.00 1.98 [1.09, 2.07]
Female 1.00 1.99 [1.86, 2.13]

Aboriginal and Torres Strait Islander Status

Yes 1.00 1.49[1.21, 1.83]
No 1.00 2.16 [2.08, 2.24]
Age
0-4 years 1.00 2.42[1.82,3.23]
5-9 years 1.00 2.01[1.44, 2.81]
10-14 years 1.00 2.16 [1.60, 2.91]
15-19 years 1.00 2.58[2.31, 2.88]
20-24 years 1.00 2.66 [2.39, 2.95]
25-29 years 1.00 2.51[2.22, 2.83]
30-34 years 1.00 2.36 [2.06, 2.69]
35-39 years 1.00 2.43[2.11, 2.79]
40-44 years 1.00 2.29 [2.00, 2.60]
45-49 years 1.00 2.29[1.99, 2.62]
50-54 years 1.00 2.20[1.90, 2.54]
55-59 years 1.00 2.11[1.81, 2.45]
60-64 years 1.00 2.00 [1.71, 2.34]
65-69 years 1.00 1.91[1.62, 2.26]
70-74 years 1.00 1.72 [1.44, 2.05]
75-79 years 1.00 1.72 [1.44, 2.04]
80+ years 1.00 2.80[2.47, 3.14]

Outer regional

2.34[2.23, 2.46]
2.17[1.99, 2.36]

2.03 [1.67, 2.47]
1.60 [1.53, 1.68]

4.65[3.49, 6.20]
3.49 [2.46, 4.95]
2.77 [1.96, 3.92]
2.86 [2.49, 3.27]
3.17[2.78, 3.60]
3.06 [2.64, 3.52]
2.99 [2.55, 3.49]
3.33[2.84, 3.90]
2.43 [2.06, 2.86]
2.51[2.12, 2.96]
2.54 [2.14, 3.02]
2.24[1.86, 2.70]
1.96 [1.60, 2.39]
2.04 [1.65, 2.51]
1.93 [1.54, 2.42]
1.96 [1.57, 2.44]
2.48 [2.07, 2.94]

Remote

2.86[2.58, 3.17]
3.23 [2.74, 3.82]

4.40 [3.58, 5.42]
2.55[2.29, 2.84]

5.13[2.95, 8.91]

6.09 [3.41, 10.86]

4.83 [2.60, 8.98]
4.50 [3.43, 5.89]
3.91[3.00, 5.07]
3.13[2.33,4.21]
4.49 [3.40, 5.89]
4.88 [3.66, 6.48]
3.51[2.56, 4.81]
3.91[2.85, 5.34]
3.85[2.76, 5.35]
3.56 [2.47, 5.12]
2.60 [1.66, 4.07]
2.62[1.59, 4.32]
2.47[1.42, 4.29]
1.98 [1.06, 3.71]
3.06 [1.86, 5.00]

Very remote

3.77[3.37, 4.22]
5.25[4.43, 6.23]

4.38[3.65, 5.26]
2.80 [2.38, 3.29]

11.67 [7.47, 18.19]
7.56 [4.15,13.78]
10.10 [5.97, 17.05]
3.84[2.73, 5.37]
4.02 [3.02, 5.30]
4.63[3.52,6.07]
6.05 [4.59, 7.91]
7.33[5.53, 9.65]
3.21[2.15, 4.77]
5.74 [4.14, 7.93]
3.81[2.51, 5.78]
3.30[2.03, 5.34]
4.92(3.17,7.62]
4.22[2.42,7.34]
3.25[1.61, 6.55]
2.89[1.29, 6.45]
2.85[1.28, 6.34]

Note: Rurality is defined by the Australian Statistical Geography Standard.'

5 | CONCLUSION

Traffic injury fatalities are a global concern, affecting
countries and regions at differing rates. This study il-
lustrated the patterns of Australian MVC deaths in the
context of rurality. A total of 16 977 deaths occurred in
Australia over the 12-year study period. The National
Road Safety Strategy has been established to promote
better injury and fatality outcomes for Australian road
users. In order to meet 2030 road safety goals, immedi-
ate attention and targeted action must be paid to regions
in Australia with high MVC fatality rates including the
Northern Territory and Western Australia, all regional
and remote areas, and high-risk demographic groups.
Specifically, females, children under 15 years old, and
Aboriginal and Torres Strait Islander peoples living in
rural environments are at a high risk of road fatality in
comparison to their metropolitan counterparts. Evidence-
based prevention strategies should be developed within
rural settings to suit the unique challenges of rural and
remote road safety in Australia.
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